Google 


Uber dieses Buch 


Dies ist ein digitales Exemplar eines Buches, das seit Generationen in den Regalen der Bibliotheken aufbewahrt wurde, bevor es von Google im 
Rahmen eines Projekts, mit dem die Bücher dieser Welt online verfügbar gemacht werden sollen, sorgfältig gescannt wurde. 


Das Buch hat das Urheberrecht überdauert und kann nun öffentlich zugänglich gemacht werden. Ein öffentlich zugängliches Buch ist ein Buch, 
das niemals Urheberrechten unterlag oder bei dem die Schutzfrist des Urheberrechts abgelaufen ist. Ob ein Buch öffentlich zugänglich ist, kann 
von Land zu Land unterschiedlich sein. Offentlich zugängliche Bücher sind unser Tor zur Vergangenheit und stellen ein geschichtliches, kulturelles 
und wissenschaftliches Vermógen dar, das háufig nur schwierig zu entdecken ist. 


Gebrauchsspuren, Anmerkungen und andere Randbemerkungen, die im Originalband enthalten sind, finden sich auch in dieser Datei — eine Erin- 
nerung an die lange Reise, die das Buch vom Verleger zu einer Bibliothek und weiter zu Ihnen hinter sich gebracht hat. 


Nutzungsrichtlinien 


Google ist stolz, mit Bibliotheken in partnerschaftlicher Zusammenarbeit öffentlich zugängliches Material zu digitalisieren und einer breiten Masse 
zugänglich zu machen. Öffentlich zugängliche Bücher gehören der Öffentlichkeit, und wir sind nur ihre Hüter. Nichtsdestotrotz ist diese 
Arbeit kostspielig. Um diese Ressource weiterhin zur Verfügung stellen zu kónnen, haben wir Schritte unternommen, um den Missbrauch durch 
kommerzielle Parteien zu verhindern. Dazu gehören technische Einschränkungen für automatisierte Abfragen. 


Wir bitten Sie um Einhaltung folgender Richtlinien: 


+ Nutzung der Dateien zu nichtkommerziellen Zwecken Wir haben Google Buchsuche für Endanwender konzipiert und móchten, dass Sie diese 
Dateien nur für persónliche, nichtkommerzielle Zwecke verwenden. 


+ Keine automatisierten Abfragen Senden Sie keine automatisierten Abfragen irgendwelcher Art an das Google-System. Wenn Sie Recherchen 
über maschinelle Übersetzung, optische Zeichenerkennung oder andere Bereiche durchführen, in denen der Zugang zu Text in grogen Mengen 
nützlich ist, wenden Sie sich bitte an uns. Wir fördern die Nutzung des öffentlich zugänglichen Materials für diese Zwecke und können Ihnen 
unter Umständen helfen. 


+ Beibehaltung von Google-Markenelementen Das Wasserzeichen“ von Google, das Sie in jeder Datei finden, ist wichtig zur Information über 
dieses Projekt und hilft den Anwendern weiteres Material über Google Buchsuche zu finden. Bitte entfernen Sie das Wasserzeichen nicht. 


+ Bewegen Sie sich innerhalb der Legalitat Unabhängig von Ihrem Verwendungszweck müssen Sie sich Ihrer Verantwortung bewusst sein, 
sicherzustellen, dass Ihre Nutzung legal ist. Gehen Sie nicht davon aus, dass ein Buch, das nach unserem Dafürhalten für Nutzer in den USA 
öffentlich zugänglich ist, auch für Nutzer in anderen Ländern öffentlich zugänglich ist. Ob ein Buch noch dem Urheberrecht unterliegt, ist 
von Land zu Land verschieden. Wir können keine Beratung leisten, ob eine bestimmte Nutzung eines bestimmten Buches gesetzlich zulässig 
ist. Gehen Sie nicht davon aus, dass das Erscheinen eines Buchs in Google Buchsuche bedeutet, dass es in jeder Form und überall auf der 
Welt verwendet werden kann. Eine Urheberrechtsverletzung kann schwerwiegende Folgen haben. 


Über Google Buchsuche 


Das Ziel von Google besteht darin, die weltweiten Informationen zu organisieren und allgemein nutzbar und zugánglich zu machen. Google 
Buchsuche hilft Lesern dabei, die Bücher dieser Welt zu entdecken, und unterstützt Autoren und Verleger dabei, neue Zielgruppen zu erreichen. 


Den gesamten Buchtext können Sie im Internet unter|ht tp: //books.google.com|durchsuchen. 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 


ЖИНЕЛ 
+ у A 


MEER NS 
ЕН 5 


Уз Y 
M * 


LIBRARY ——2- OF THE 


| ЕКЗ OF MH,, 


/ 3 AM A o га „ | 
j 1 NN 


Д 
1% Y we 7 
— г BUNA d 
E 4 ы — 
+g? ^ | 4 : 
> Р, ` — 
ys 


> 

— \ р а 
ү? Js, QUAERIS PENINSULAM 
charh cia wil 


Digitized’ by Google 


PS. ы 4799 Фф», 
Ed see 


е . ао н * ses Pr» 
6k ĩ˙ðĩõ’ö P mW 


ST EE ——— M чт — ——ÓMMR— T * — 


Ue 


4" 


Pa 


e- 


а , i 


, "s. 


e ie = : bites by GOOLE "VES 


- Digitized yGoogle 


S | 
=; ' * › WwW 
‚мей. the Electrical Review, 
Indes Раа, 1904. 


C — — MÀ : —————— €— 


THE 


ELECTRICAL REVIEW. 


* 


Index Supp'ement to the Electrical Review, 
January st, 19/4. 


ical Review, 
symiement to the Electri 
[рәт SUPP шг lt, 1004 


THE 


E | 
' ELECTRICAL REVIEW. 


| Оо ade 


VoL. LIII. 
JULY 3 — DECEMBER 25, 1903. 


Mm — 


LONDON: 


H. ALABASTER, GATEHOUSE & CO. 
4 LUDGATE HILL, ЕО. 


Index Supplement to the Electrical Review, 
January Ist, 1904, 


London: 


PURLISHED RY тнк PROPRIETORS 


Pr 


AT 4, 1сролткЕ Нит, Е.С. 


AT] зтшү-, 


ДАХСАВҮ I, 1904.] 


THE ELECTRICAL REVIEW—INDEX. 


INDEX. 


Lisi of eu- Reading : —CABLE(5), City Мотуз, Contracts OPEN AND CLOSED, CORRESPONDENCE, ELECTRIC(AL), ELECTRICITY, ELECTRICITY Works, ELECTRIC LionT 
asp Рожен Notes, ELECTRICITY SUPPLY Accounts, ELECTRIC Tramway ACCOUNTS, LEGAL, NEw COMPANIES, OBITUARY, OFFICIAL RETURNS, PARLIAMENTARY, 
PnRosPkcTUsES, RaILway(s), Rxvixws, SOCIETIES AND INSTITUTIONS, TELKGRAPH NOTES, TELEPHONE NOTES, TRACTION NOTES. 


1 SMENT, Smoke, 367 


Abratam, A. J.. on The central station 
battery, 445 

Accidents on the L. & Y. Railway, 685 
ii 970, 312, 318, 551 

Arcutmolator factories, 903 

Ad-eruse, Why engineers should, by 
G. H. Gibson, 439 

Air calorimetry, The testing of eleo- 
мыз geneiators by, by R. Threlfall, 


Ahernating current generators at 


Preston, 6¢8 
- eurrent motors for variable 
speed, 09 
> current motors, Progress 
in, 202 
Alservators, Parallel running of, 866, 567 
E The testing of, 969 


Almrin:um ва an electrical conductor, 
by J. B. C. Kershaw, 
450 
" conductors for electric 
transmission lines, by 
J. В. С. Kershaw, 678 
American electric central stations, 397 


i electrical exports, 530 
- Institution of Mechanical 
Engineers, 915 
m Mechanicals, 915 
x municipal failure, 666 
E street Railway Association, | 
РА view of the Protection 
proposals, 871 
= workman from an English 
workman's point of view, 
473 
Arier and voltmeters, Edgewise, 
141 
Anct.cr Cable Co., Callenders buy up 
the 151 


Ai ine de trede, 184 
Apple yard Conductometer, 60., 620 
= R., on the Electrica! con- 
ductivity of copper, 3, 77 


appdances, First aids aod, by & D. 


Ус, стап, 575, 60014 

Appel chemistry, Reriin, June, 1908. 
The Fifth International Congress 
tar, 87 

Аға meris vacant, 259, 271, 212, 352, 
742,472, 511, 631, 669. 751, 792, МІ, 
е. uir. 977 

Hot wire enclosed, by Н. 
Ii mmunson-[Lee,]1'3 

„ Ute. Westin zhouse-Bremer, 200 

= „лил in Wilesden and Hamp- 
ste A, 553 

Arr. C ens, on А new method of tuning 
=ireless telegraph stations F 
means of tbe multiplier, 899, 487, 
4-2 


ёзъ маг св point of view, The chief, 


‘rum an. bx R. V., 611 


даюс: а‘ of Electrical Contractors, 


775 


Asyectronoas machinery, Compounded, 


ts G. Hoophwitkel, 122, 128, 107 


A A HH rs. £30 


. The constitution of, 41 
3 F. lc et pumps for, 300 
Fie сіг ся) work in, 199 
Learelian Federation Patent 151, 193 
patents, H5 
A a> rat, Modern. 7 
Soosmeatic signal, Hari-on patent, 723 
m „ылап, 253 
A signalling on the District 
Railway, 421 
Am mooie a6 an income producer 
for centra) stations, The 
electric, 822 
4 trials, 432 


— — 


Automobiles, Edison neeumulator for, 
by W. Hibbert, 8&3, 021 

Auxiliary plant, Central station, by 
F. H. Davies, 495 

Avebury (Lord) аза the L.C.C., 84 


изе galvanomcters, Design 
and working of, by P.H. Powell, 492 
Bankruptcy proceedings, 31, 55, 95, 
178, 218, 260, 307, 882, 427, 461, 
. 619, G61, 734, 818, 561, 903, 910, 986. 
1035 
Bastian meters, 461 
Battery, The central station, by A. J. 
Abraham, 445 
íi central station, by R. В, 
Vioarey, (79 
m dison, 847 
Battleships and universities, 405 
Bell, Dr. Louis, on Speed and public 
safety, 332 
Belts, Electric, 681 
Benham & Froud, Ltd. New works 
of, 811 
Berlin and 8andy Point, 113 
„ high speed railway trials, 591, 709 
„ international congress for ap- 
plied chemistry, 37 
4, underground railway and the 
Paris disaster, 873 
Bexley electric lighting and tramway 
undertaking, 5-3, 592 
Birmingham electric power 
mission plant, A, 759 
Birthday bonours and science, 7 7 
Blast furnace gas engines, 339 
„ furnace ras power plant in Ilseder 
Iron Works (Germany), 907 
Bleaching solutions, Two new forms of 
electrolytie cell for prodnction of, 
by J. B. C. Kershaw. 1015 
Blocb, Marcel, on The congress of the 
„ Houille Blanche,“ 102, 505 
Bloemfontein, Threc-pliase. alternators 
for, 74 
Blonde:-Carpentier hysteresimeter, 579 
Board of Trade suggestions re tram- 
waye, 030 
$5 of Trade inquiry re Ramsgate 
traincar accident, 333 
Я of Trade on nursing, 441 
Boiler covering composition, 3*1 
A design &nd construction, 708 
T testing, Experimental, Єб 
В .Пегѕ, Management and working of, 
by Horace Boot, 160 
T Navy, 106 
Bolsover colliery installation, 619 
Bolt stresses, 66 
Bolton top cover for electric cars, 422 
Boot, Ногасе, on Management and 
working of boilers, 160 
Bootb, W. H., on Compression in the 
gas engine, 297 
Borough Council elections, 643 
Bradíord, New works at, ^39 
is Corporation electrical under. 
‘takings, Recent extensions 
of the, #91, 1030 ` 
Brake, Emeryency, 533 
Brakes, The relative importance of 
lifeguards and, 518 
Bramwell, The late Sir F., 900, 960 
Brighton tramways committee and tho 
provision of trucks, 750 
British Association meeting at South- 
port, 340, 132, 449, £59, 597, 637, 
676, 791, * 39, 965.1605 
ў exports of electrical machinery, 


trans- 


497 
„ industries and foreign com- 
petition. 89 


А € Pbysical condition of the, 


. 


— ͤ — x i um ч — ———— A — — — — — — — 


British trade with Canada, 259 
ji v, foreign tenders at St. Pancras, 
172 

Broadbent, F., on Economical! speed 
regulation with continuous cur- 
rent motors, 802 

Broadnes, of the electrical engineering 
profession, by E. К. Scott, КОЗ 

Brotherhood engine works, 343 

Brühl, P., on the Preservation of instru- 
ments and macbinery in Bengal, 
317, 355, 101 

Rrussels olectric tramways, 742 

Building fund, The I.E. E., 166, 207 

Buruley Union workhouse ligliting, 488 

Burton eloctric lighting and ЧАШ, 
947 

Business, Pleasure of, 646 


С^ BINET changes, 485 


CaBr.rEis)— 
American, 5&8 
Atlantic, 470 
American Pacific, 63, 317 
Cocos Island to Ceylon, 193 
French submarine, 63, 8650 
Japan and the Sandwich Islands, 149 
Laid on ground, кЧ 
New American, 588 
„ Zealand, 706 
Pacitic, 262, 502. 627, 822, 988 
Pacitic cable rate, Partition of the, 
152 
Transvaal, 340 


Cables, High tersion, and overhead 
transmission, by C. C. Garrard, 

217 
Tests on broken, Some incon- 
sistencies in localisation for- 
mule, by E. Raymond Barker, 


250 
Calculator board, 131 
" board and graphic methods, 
3:9 
1 board, Practical examples 


with the. by E. Raymond 
Barker, 652, 7. 21, 759, 857 
Callis, F. T., ou Notes on engine qriving 
in electric light stations, 970, 1004 
Camborne and Kedruth tramway, 1035 
Canadian Patent Law, 620 
Canal project. A new, 15] 
Cancer ard Roentgen rays, 872 
Cape Town Exhibition, 790 
Car, A new English, 3&6 
„ building. A detail in, 728 
„ construction, Improvements in, 104 
» controllers, 667 
„ tests, Inter-urban, 481 
„ Which passengers enter and leave 
at the same time. 508 
Carbide, The consumption of calcium, 
997 
a The impurities of cominercial 
calcium, 473 
" of tungsten and cliromium, А 
double, 97 
Carbon electrodes, 351 
Carbons, British made, 1029 
Carborundum as a furnace lining. 851 
Siloxicon and, 312 
Carriage of merchandise on electric 
tramways, by Thomas Upton, 
251, 291, 363 
Cast-iron for piston rings, by C. Н. 
Wingtield, 563 
Cell, Edison, 847 
„ Jone's new primary, 1011, 1019 
Cellular switchgear for the Colonies, 568 


* 


Central electric power stations for gold 
mines, 239 
"T station, An oil engine, by H. 5. 
Knowlton, 360 
T station auxiliary 
F. H. Davies, 495 
” station battery, 
Abraham, 448 
- Station batteries, by R. ҮҮ. 
Vienrev, 679 
„ - Station economies, The utilisa- 
tion of condense steam, by 
G. К. Parkinson, 976 
i station engineer 27, 66, 107, 
152, 186, 271. 312, 352, З, 
4*3, 473, 511, 551, 692, 631, 
069, 709, 752, 702, 832, S74, 
916, 960, 99%, 1040 
1 stations, The automobile as an 
income producer for. 322 
Chamberlain's, Mr., scheme and the 
engineering trades, 26 
Chamen, W. A., on The possibilities of 
future economics in electrical 
illumination, 162 
Cheap and satisfactory construction, 
by A. H. M.,“ 466 
Chemical point of view, Fuel economy 
from the, 931 
Chemistry, Berlin, The fifth inter- 
national congress for applied, 37 
Chief, from an n sistant's point of 
view, The, y R. V4," 6ll 
Т smelting with electrolysis, 
20 
Church lighting. 218 
Circular and иге 8 trolley wire 
combined, 874 
City and Guilds of Londen Institute, 915 
„ and South London lItailway, W ork- 
ing results of the three-wire 
кузетш applied to traction, by 
P. V. McMahon, 1050 


plant, by 
by A. J. 


Ciry Norrs— 
Allgemeine E:ektricituts Gesellschaft, 
Aoglo-American Telegraph Co., 154, 
191, 2:33, 551 
Arc Lamps, Ltd., 1000, 1012 
Aron Electricity Meter, 91, 1000 
Baker Street and Waterloo Kailway, 
Co., 274 
Birmingham and Midland Tramways, 
1012 
Blackheath & Greenwich District 
Electric Lighting Co., 314 
Blackpool, St. Anne's and Lytham 
Tramways Co., 1003 
Brazilian Mineral syndicate, Ltd., 
1002 
Bristol Tramways and Carriage Co., 
192 
British Aluminium Co., 29, 67, 672, 
712, 751. 78 
Columbia Electric Railway 
Co., 711. 754, 1019 
„ Columbia Telephones, 672 
ïs Electric Traction Co., 29, 110, 
962, $99 
5» Insulated & Helsby Cables 
Со., 354 
i 'Thom«on-Houston Co., 184 
„ Westinzhonse Electric and 
Manufacturing Co, 173, 
1041 
Brompton & Kensington Electricity 
~ Supply Co., 2.14 
Bruce Peebles А Co., 70 
Bullers, Ltd , vs 
Bury, Кое hdalo & Oldham Tramway 
C O., 513 
Calentta Electric Supply Corporation, 
515 
Callender's Cablo and Construction 
Co., 672 


TUR 


* 


THE ELECTRICAL REVIEW-INDEX. 


[JANUARY 1, 1904. 


City NotEs—continued. 
Cape Electric Tramways, 80, 768, 876, 
1002 


„ Town Consolidsted Tramway 
and Land Co., 554 

Castner-Kellner Alkali Co., #84 

Central London Railway, 192, 232, 
513 

Charing Cross and Strand Flectricity 
Supply Corporation, 30, 234 

Chili Telephone Co., 68, 152 

Chilian Electric Tramway and Light 
Co , 594 

Chloride Electrical Storage Co., 478, 


518 
City & South London Railway Co., 
112, 158, 189 
„ of Buenos Ayres Tramways Co., 
534, 1042 
» of London Electric Lighting Co., 


80 
Commercial Cable Co., 963 . 
Companies struck off the Register, 
R35 


County of London and Brush Pro- 
vincial Electric Lighting Co., 192 

Crompton & Co., 192, 231 

870 Submarine Telegraph Co., 634, 
70 


Dick, Kerr & Co., 514, 553 
Diesel Engine Co., 10 
Direct Spanish Telegraph Co., 514 
„ United States Cable Co., 112, 
153, 190, 594 
» West India Cable Co., 514, 5t 4 
Douglas Southern Electric Tramways 
Co., 1000 
Dowsing Radiant Heat Co , 70 
Drake & Gorham, Ltd., 671 
Dublin and Lncan Electric Railway 
Co., 274, 851 
(1896), 


„ United Tramways Co. 
188 
Eastern Fxtension. Australasia and 
China Telegraph Co, 551, 
794, 875, 1002 
ü Telegraph Co., 154, 188, 554, 
1102 


Edison and Swan United Electric 
Light Co., 712, 793 
Edmundson's Electricity Corporation, 
158, 190 
Electric and: General 
, 29, 109, 962 
P . Co., 30, 69, 111 
ys Railway and Tramway Car- 
tiage Works, 484, 554 
“a Welding Co., 274 
Electrical Power Storage Co., 28, 109 
Kleoiricity Supply Co. for Spain, 518 
Electrolytic Alkal: Co , 594, 684 
Elmore'a Trust, 474, 553 
K,vered & Co, 514 
Ferranti, Ltd., 831 
Folkestone Electricity Supply Co , 614 
General Electric Co , 154, 191 
Globe Telegraph and Trust Co. 112,672 
Great Northern and City Railway Co, 
192, ?33 
„ Northern, Piccadilly and Bromp- 
ton Railway Co , 233 
Greenwood & Batley, 29. 69 
Hadtield's Steel Foundry Co., 954 
Helifax and Bermudas Cable Co., 


Investment 


514, 554 

Harrow E'ectric Light and Power 
Co., 274 

Henley's Telegraph Works Co., 
W. T., 314 


Hiram Maxim Electrical and En- 
gie ee ing Co., 474 

Hornsby & Sons, R., 676 

Hove Electric Lighting Co., 514 

Imperial Tramways Co., 814 

India-Rubber, Gutta-Percha and 
Telegraph Works Co., 962, 1000 

Indo-European Telegraph Co., 634 

Isle of Thanet Electric Tramways 

and Lighting Co., 1001 
Johnaon- Lundell Electric Traction 


Co., 1041 
Kalgoorlie Electrio Power and Light- 
ing Corporation, 670 
Kent Electric Power Syndicate, 
21 


Lancashire Elcctrio Power Co., 278 
Lanchester Engine Co., 672 
Liverpool Overhead Railway Co., 
192, 23, 278 
London Electric Supply Corpora- 
tion, 814 
» United Tramways, 274 
Mather & Platt, 354, 394 
Mersey Railway Co., 553 


Metropolitan District Railway Co., 


233, 278, 1041 
уз Brog Supply Co., 


Railway Co., 282 
Monte "Video Yelephore Co., 671, 154 
National Gas Engine Co., 192 
M Tele; hone Co., Mi, 189 
Nernst Electric Light, 962, 1001 
New Century Arc Light Co. ‚ 418 
» General Traction Co., 68 
» Gutta-Percha Co., 1001, 1041 
Norwich Electric Tramways Co., 711 
one Telephone and Electric Co., 


2 
Parker, Thomas, 80, €9, 110 
Power Gas Corporation, 875, 962 
Primitiva Gas апа Electric Lighting 
Co, of Buenos Ayres, 814 
Provincial Tram#ays Co., 1000 
Rand Central Electric Works, 28 
HogRrio Electric Co., 712, 754 
St. James's and Pall Mall Eleotric 
Light Co., 70, 112 
Bt. н and District Tramways 
0. 79 


City NorES- continued. 
Salisburv Electric Light and Supply 
Co., 554 
Scarborough Electric Supply Co., 1042 
South Lancashire Electrio Traction 
and Power Co., 110, 634, 834 
» London Electric Supply Cor- 
poration, 192, 672 
Btock Exchange notices, 70, 112, 154, 
854, 994, 494, 514, 554, 594, 634, 672, 
712, 794, 834, 876, 918, 962, 1042 
Telegraph Construction aud Main- 
tenance Co., 70, 111 
ous Tramw ays and Tramroads 
351 
Ulster Electrical Power and Distri- 
bution Co., 711 
Underground Electric Railways Co. of 
London, 671 
United River Plate Telephone Co., 


109 
Urban Electric Supply Co., 29, 69 
Waterloo and City Railway Co., 192, 
273 


Waygood & Co., R., 1002 

West India and Panama Telegraph 
Co., 754, 794, 883 

Western Б ыд Co., 672, 711, 758, 


ss Union Telegravh Co., 
Westminster Electric Supply (о 
poration, 192 
White & Co., J. G., 98 
Widnes and Runeorn Bridge Co., 233 
Willans & Robinson, 549 
Yorkshire Hlectrie Power Co, (13 


Conl-cutting machines with three-phase 
motors, 425 
„ feeder for gas works, An electrical, 
1033 
„ scales for power stations, 530 
Cockeril!, Ltd., The works of Messrs. 
John, 185 
Colliery installation, Continenta', 528 
re managers and electricity, 325 
Combustibles, Drying, 767 
Commercial calcium carbide, The Im- 
purities of, 473 
Committee Room, Loafing at West- 
minster, 913 
Commutation under oil, 928 
Competition, British industries and 
foreign, 39 
Compounded asynchronous machinery, 
by G. Hooghwinkel, 122, 128, 167 
Compressed air cleaning for electric 
ligh ing and power stations, 380 
Compression in the gas engine, by 
W. H. Booth, 297 
Compulso! y purchase and the land, 751 
Condensed +team, The utilisation of, 
Central station economies, by 
G. R. Рагкіпьог, 976 
Condensing turbines, Utilising exhaust 
Fteam in, 812 
Conditions in copper refining, Most 
economical, o50 
Conductivity of copper, The electrical, 
by Rollo Appleyard, 3, 77 
Cor ductometer, Appleyard, 601 
Conductors foe clectrio. transmission 
lines, Aluminium, by J. В. C. 
Kershaw, 678 
Conduit v. trolicy system, 53, 90 
Conde its, А novelty in underground, 
960 
Congress of the Houille Blanche,” by 
Marcel Bloch, 402, 505 
` Trades Union, 448 
Conservatoire des Arts et Metiers, £85 
Consideration of some points in the 
design and working of ballistic 
Бо леше by Р. Н. Powell, 
422 
Constitution of atoms, 41 
Consulting engineer, Legal position of 
the. 930, 934 
Consumption, Radio-activity and the 
cure of, 
Continental colliery installation, 523 
T electrical engineering in- 
dustry, 201, 328, 481, €51 
Continuous-current motors by shunt 
^ control, Speed variation 
of, by H. M. Hobart, 926 
„. rails, 847 
i working, 229 


Contracts CLOSKD— 
Aberdeen, 707, 789 
Aldershot, 471 
Ashton-under-Lyne, 522 
Aston Manor, 549, 623 
Barneley, 24 
Barnstaple, 589 
Bath, 870 
Battersea, 64, 912 
Belfast, 822 
Belgium, 638 
Bermondsey, 64, 589 
Bexhill-on-Sea, 589 
Blackpool, 906 959 
Bolton, 100, 430, 707 
Bootle, 848, 789 
Boston, 665 
Bradford, 10), 150, 628, 707 
Brighton, 150, 508, 707, 870, 912, 9:9 
Bristol, 590. 707, 959 
Bromley, 789 
Bury Bt. Edmunds, 31] 
Cardiff, 1037 
Cheadle, 471 
Chiswick, 431 
Colchester, 64, 100, 811 
Coventry, 100 
Darliugton, 549 
Dartford, 549, 100 
Delagoa 1570 
Derby, 94 дл, "m 


Contracts CLosED—ccntínued. 
Devonport, 707 
Dewsbury, 549, 590 
Doncaster, 665 
Dundee, 590 
East Ham, 989 
Eccles, ?68 
Ep-oin, 590, 718 
Falkirk, 431 
Faversham, 94, 1097 ` 
Felixstowe, 64 
Foyers, 729 
France, 24, 100, 848, 390, 471, 506, 665 
Fulham, #65 
Gatley, 471 
Gillingham, 519 
Glasgow, 471, 665 
Gloucester, 64, 105, 227, 912 
Gravesend, 628. 912, 989 
Grimsby, 471, 628 
Hackney, 5%, 707 
Halifax, 890, 748, 1037 
Hamilton, 989 
Hammersmith, 100, 1:0, 08, 665 
Hampstead, 150 
Hastings, 290, 959 
Heckmondwike, 24 
Heston, 269, 311 
Holiand, 628 
Hong Kong, 789 
Horsham, 628 
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Hull, 748, 1037 
Ilford, 748, 912 
Ilkeston, 24 
Ipswich, 549, 1037 
Is:eworth, 269, 811 
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Kettering, 24 
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Leith, 64 
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Middlesex, 912 

Nelsen, 748 
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Paisley, 590, 628, 912 
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Poplar. 431 

Po:tsmouth, 269, 1038 
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Reigate, 500 
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Shefticld, 628, 707 
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Wandsworth, 590 
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Wolverbampton, 228, 749 
Wood Green, 719 
Yarmouth, 989 
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Co-operative Ironworks at Guise, 
France, 510 
Copper, The ‘electrical conductivity of, 
by Rollo Appleyard, 8, 77 
» Yening, Most economical con. 
ditions in, 6&0 


CORRERPONDE NCH 
Aberglaube, by“ Y.,“ 58 
Aluminium, by J. B. C. Kershaw, 499 
Aman discovery, by Aroturng," 
33 


An d ое Fiscal question, by 
i 
„ early start, by Н. W. Bramley, 865 


„ interesting letter, by "Consulting 
Engineer,“ 700 


JANUARY I, 1904.] 


THE ELECTRICAL REVIEW—INDEX. 


ttt 


CURAEsPUSDEX continue. 

Applicants please note. by “ Selec- 
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Are hemp litigation. — Jandus Aro 
Lamp and Eleciric Co., Ltd., ғ. 
Are Lampe, Ltd., by Aro Lamps, 
Lid, sos 

Aston mcterspecilication, byJ Ansell, 

Automatic fire alarins, by E. Guarini, 

400, 654; by Geo. W. 
Oatway, 536 


T ticket issaers, by " Long 
John," 771 
Brighton tramways extensions, by 
M. Hill, 16022 
British medustries end foreign com- 
petition, by ** Anti- Protectionist,'' 
51, 91 
Broadness of electrical engineering, 
by Charles Bright, 856 
Caleulator board, by E. Raymond- 
Barker, 420 
Capping casing, by “ Worried," 585 
Carnabs r. Neale and the South- 
Western Electrical Co., by Savory, 
Pryor & Blagden, 419 
Central station battery, by ** Electre- 
Iyte," 701, $14; by ^. J. Abraham, 
738; by Н. S Pursey, 777; by “ All 
Gassing,” 771; by Harry R. W.,“ 
R14 
Cheap labour, by S. C. M.,“ 900 
Coal seales for power stations, by 
F. A. Yerbary, 573 
Cobden Ciub and 
Harold Cox, 11 
Canstitution of 
Lodge, 92 
Corrosion of bare overhead wires, by 
" Werdna," 121 
Curious earth readings, by“ W. M.,“ 
573 
Design of ballistic galvanometers, by 
P. H. Powel!, 613 
„ О? direct cnrrent machinery, 
by €il'ing to learn,“ 900; 
by V. A. Fynn, 940; by H. J. 
Robinson, 911; by G. N. 
Thomas, 981 
„ Of variable speed motors, by 
J. N. Dodd, 996; by W. B. 
Hird, 979 
Determination of iron loss and fric- 
tion, by A. Press, 421 
Development of the current inter- 
rupter, by Mortimer Codd, 177; 
by А. W. Isenthal, 214; by W. G. 
Steinthal. 255 
Device for tightening vertical helt, by 
H. J. Kitchen, 935; by E. Norman 
Rogers, 1021 
Deyalntinn of matter by matter, by 
Enpre judiced. 52 
Dry bells; Patent Exploitation Co.'s 
btigat;on, by Correspondent,” 
#13 
Eerth finding, by G. C. Knight, 336 
Leocoom'cal speed regulations with 
continuous current motors, by 
A. F. Hemingway, 1029 
Edison г. lead accumulator, by One 
Who Has Worked in K. H. O. Solu- 
tins," 1024 
Electric car drivers, by Manager," 
794; by “Driver Quick- 
Stop,” 337 
^ conduetivity of copper, by 
Rollo Appleyard, 258 
Р drills, by T. C. Futers, 376 
E beating of railway carriages, 
Donati Tommasi, 819 
€ pumping for mines drainage, 
by C.,“ 785 
8 rock driils, by C. A. Fox, 
296; by the Sandycroit 
Foundry Co., 337, 421 
* shocks on flat back switch - 
F 
554; by Percy B. Hall, 899; 
by P. B. Palmer, 987; by 
* Er quirer,’’ 981 
5 tunnel danger, by W. Т. 
Glover & Co., 294 
= welding, by ** Welder,” 785 
Electrical contractors and manufac- 
turers, by E. F. Moy, 941, 
1025 
А manufacturers“ and con- 
tractors’ agreement, by 
T. Guthrie acd W.Daven- 
port, 1025 
E persecution, by “ Visitor,“ 
АЛ 
Foectrical]y-driven road vehicles, by 
R. E. Crompton, 176 
Tertr city in Indi- correction, by 
UN» Y» Zs B5B 
in mines, by Adolphus B. 
Croft, 31; bv Land and 
Rea Cable Works, Ltd., 
Nippes—Cologne, 138 
г. gas, by College 
Court," 493; by R. J. 
Nicholson & Co.. 534 
the scapegoat, by F. W. E. 
Jones, 1022 
Пее» galvanizing, by W. Z., 700 
Евра» porcelain insulators, by W. 
Rooper, 376: by J. T. Harris. 376, 
‘SA: by C. C. Garrard, 419, 457 
Entrops, by R. Н. Smith, 297 
өте of ether, by George Nairo, 
2 
Fuer of wireless telegraphv in 
рала, by Магсоп'ь Wire» 
legs Telegraph Co., Ltd., 52 
Fur trade? by " Fiscaliteur,” 5960; by 
* ZMIEED., 033 


foreigners, by 


atoms, by Oliver 
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Fiscal policy, by J. E. Cuthbertson, 
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si policy, Our, by “A Man of no 
Experience," 226 ; by Geo. 
Barham, 295 | 
Free trade or ——? by “ Free Trader 
or ——2" 51 
„ trade zones in Italy, by Harold 
Cox, 211 
Fuse wire, by ЇЧ. C. Woodtin, 52; by 
W. Macdonald, 177 
Fynn patents, The, by Phcenix Dy- 
namo Mfg. Co., 910 
Garuti process, by Siemens Bros. and 
Co., 420 
Gas engines for power stations, by 
W. J. U. Sowter, 572 
Greatest electric shock on record, 
by “F.C K.,"875; by W. da F. B. 
Davids, 777 
Groundless fears, by G. E. Heyl-L ia, 
894, 942 
Heating capacity af electric radiators, 
bv the Britich Prometheus Co., 
857, 941, 1023; by Electric and 
Ordnance Accessories Co, 890, 
979; by Falk, Stadelmann & Co., 
1023 
Hot-wire are lamps, by “N. D. W.,“ 
215; by “С. M.,“ 255: by Foster 
and Co., 255, 834, 373; by Н. 
Tomlinson Lea, 256; by “ Fair 
Play," 334; by V. A. Mundella, 
338; by W. J. Wcodward, 378; 
by “J. G.,“ 878; by “А. J. C.,“ 
878; by “ Enclosed,” 378 
I. E. E. building fund, by D. R. Broad- 
bent, 214; by „% A. M. I. E. E.,“ 214 
International Fire Prevention Con- 
gress, by E. Guarini, 212 
Iron piping or wood casing ? by Frank 
Broadbent, 138 
Jointless section induction coils, by 
Leslie Miller, 700, 778, #13; by 
A. W. Isenthal, 785; by Alfred 
Apps, 779, 857 
Justified wail of a junior, by “Junior,” 
813 
Latest dodge in dumpirg, by “Ап 
English Battery Maker," 855 
" Lighting." by A. J. Hodgson, 176 
Loading and unloading cars at 
termini by (Experienced), tram- 
way manager, 204 
L.C.C. engines, by “ W. Н, B." 537, 
571; by “Н. J. A," 612 
Main line electric traction, by 
„Multiple Supply.“ 812 ; C. H. R. 
Thorn, 855 
Motorman instructor's views, by 
Driver Quick-Stop,“ 254 
Multiple supply system patents, by 
Multiple Supply,” 900; by 
C. H. R. Thorn, 937 
Municipal problems, by А. E. Hewett, 
942 


New form of traction clutch, by H. 8. 


Hele-Sbaw, 419 

Packing of goods 
** Packer," 1023 

Parallel running of alternators, by 
B. Hopkinson, 875; by Н. C. 
Leake, 896 

Presidential address and the Edison 
battery, by David Smith, 854 

Priority in oil break switches, by 
Ferranti, Ltd., 583 

Protection: A reply to Mr. Byng, by 

J. B. Vincent, 458 


for abroad, by 


sí or Free Trade? By "A 


Fearless Free Trader," 
131; by E. P. Allam, 135; 
by G. Byng, 174, 211; by 
„A. I. E. E.,“ 267 
Qualifications of technical teacbers, 
by A. I. E. E.,“ 92 
1 of teachers of engi- 
neering, by H., 
59 


Ramsgate tramcar accident, by 
Air and Sand," 377, 400; by 
Norman D. Cameron, 877, 419 

Record, The, by“ Turris,” 854 

5 in electric generators, by E. 
Guarini, 92 

Refuse destructors and eleotricity 

00 by W. P. Adams, 856, 


1 destructors and power pro- 
duction, by W. P. Adams, 
121 


Regulation of traffie at tramway ter- 


mini, by “T. St. M. E.,“ 


212 
Salaries of municipal officers, by 
“ Desideratum,” 1028 
Shunt losses in meters, by Wm. C. 
Anderson, 12 
Single-phaseslternate current motors, 
by Val. A. Fynn, 654, 735; 
hy L. Schier. 700, 775; by 
Wm. Cramp, 775 
„ phase traction, by Dr. G. 
Finzi, 897 
кыл high speed motors, by J.., 
1021 


Smoke abatement, by E. A. A. Daniell, 
418, 458, 572; by Н.Н H. Deane, 
193, 700; by R. Ashworth, 530; by 
W. ВапЕв, 573 

Bneli's (Mr.) presidential addross, by 
John F. C. Snell, 170 

8 affairs, by M. I. E. E.,“ 

gi 

Bpee1 and puhlio safety, by Н. E. 
Crompton, 879; by J. F. Woodfine, 
TH by А. А, С, Swinton, 
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Steam turbo-generating plants, by 
Belliss & Morcom, Ltd., 734, 853, 
039; by Geo. Wilkinson, 779, 845, 
93; by J. H. Barker, "779, 515, 
x94; by С. Н. R. Thorn, 937; by 
Henry Lea, 938; by H. N. Thomar, 
938, 983, 1022: by A. A. Campbell 
Swinton, 935; by “А Student," 
939 

Street improvements and municipal 
tramway accounts, by E. K. Scott, 
52 

Switchboard attendants, by High 


Discoveries, electro-chemical. 357 
Dissolutions, 18, 55. 95, 141, 259, 307, 331, 
467, 498. 580, 103, 739, 818, 860, 946 

Disturbances, Magnetic, 472 

Docks, The modern equipment of, with 
special reference to hydraulic and 
electric appliauces, by УУ, L'itt, 35 

Draught, Mechanical, 777 

Drawing oftice equipment, 629 

Drying combustibles, 767 

e pent electrically, 829 

Durban (5.4 ) electric light and tram- 
ways, 958. 904 

Dynamics of clectrons, 596 


Voltage,“ 458 
T attendants are chean 
to-day, by 
Volts,” 337; by 
: „H. J. C. C.,“ 420 
Switchman or premium pupil, by 
“Рр, P.,“ 575 
Tangential traction, by t. Guarini, 
458, 536 
Technical instruction, by “T. R.,“ 
814; by "Arc," 856, 936; by 
W. I. Turner, 898, 9&0 
Trade Marks, by Josh. Crosfield and 
Sons, Ltd., 337 
Underrround railways and fire, by 
'! Electromotive," 837 
Unique steam engine, A, by A. В. E. 
Ackerinann, 534 
Variable speed continuous current 
motors, by G. Ralph, 814; bv F. 
Broadbent, 897; by Frederick J. 
Thompson, 937 ; by Ed. Eberwein, 
981 
Walsall switches, by Richardson and 
Co., 936 
T Electrical Co., 98) 
Wanted: An ideal electric glow lamp, 
by W, Young, 613 
" A good commercial incan- 
descent lamp, by 
“H. H. M.,“ 290; by 
Lawrence & Co., 418 
Waste of energy in tendering, by A. 
Bloemendal, 700; by “К, А.” 
134, 812; by Duncan Watson, 784; 
by Handcock & Dykes, 771, 941; 
by W. R. Rawlings, 777; by E. J. 
Hogan, 856; by “X,” 896; by 
Rashleigh Phipps & Co, 980; by 


W. Davenport, 980; by Edward H. 


Welch, 950 

What are we coming to? by 
'** M-arc-uü8," КВ 

Winding induction coils, by Е. Н. 
Hadfield, 654 


Wireless telegraphy, by W. H. 
Bentley, 698; by М. E. Stone, 
698; by  Marconi's Wireless 


Telegraphy Co., 736 
Wiring specifications, by “t Wiring 
Contractor,” 11,92; by Morton B. 
ao 53; by R. E. Dixon, 
Working of the maximum demand 
systein, by Н. M. Hoyles, 951 ; by 
R. A., 1024 


Cottrell, S. B., on Overhead and other 
railways, 35 

Cramp, W., on Sinele-phase repulsion 
motors, 490, 559 

Critical speed of steam turbines, 576 

Crompton, Col., on Street traffic prob- 
lems, 449 B 

Crookes, Sir William, on Modern views 
on matter; the realisation of & 
dream, 115, 157 

Cruse controllable superheater, 1007 

Curious specitication, 882 

Current interrupter, The development 
d by J. Wright, 43, 127, 204 


peor folly, 8 


Davies, F. H., on Central station 
auxiliary plant, 495 

Decimal system, 916 

Defence: Gas-pipe г. copper, by C. A. 
Smith, 891 


Depreciation, 666 3 
ii A question in, 845 
үз Newcastle tramways and 


the question of, 169 
Design of direct-current machinery, by 
Val. A. Fynn, 808, 848, 932, 1047 
Destruction and power production, 
Refuse, 365 
Destructor and clectricity stations in 
small towns, 607 


тз and forced draught system, 
The Horsfall refuse, 168 
"я Grimsby's refuse, 65 


Destructors at Nottingham, 661 
Detail in car-building, 728 
Determining the moment of inertia of 
the armature of a dynamo, 228 
Development and use of the small elec. 
tric motor, 277 
of the current interrupter, 
by J. Wright, 48, 127, 
«03, 207 
Devices and fittings for the current 
electric lighting season, 517, 616, 
654, 695, 730, 773, 911 
Diescl engine, 181 
- Dinner of the I. E. L.., 1009 
Direct-current juachirery, Design of, 
M by Val. А Fynn, &08, 
548, 982, 1047 
pressures and standard 
frequencies, Stan. 


ard, 694 


Dynamo and engine breakdowrs, 117 


" biushes in America, 497 


19 ARI,8 COURT, Fire exhibition at, 
the G.E.C. exhibit, 216 
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Economical speed regulation with con- 


tinuous current motors, by Frank 
Broadbent, 502 


Economies in electrical ithimination, 


The possibilities of future, by W. A. 
Chamen, 162 


Edison accumulator for automobiles, by 


W. Hibbert, 8&3, 92] 
„ battery, 2:0, 432, , 718, 817 
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" in the United States, Engi- 
neering, 565 , 


Efficiency of a four-valve Fleming 


engine, 997 


Elections, Borough Council, 643 
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Cars, Speed of, 750 
Companies and the law of negligence 
612 
Conductivity of certain aluminiom 
alloys as affected by 
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i of copper, The, by Rollo 
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Continental engineering industry, 651 
Contractors’ Association, 775 
Economies in illumination, The pos- 
sibilities of future, by W. A. 
Chamen, 162 
Engineers at one guinea each, by T.C. 
Futers, 415 
„ j Royal (Volunteer) N.C.O.'8 
mess dinner, 913 
Enterprise in Italy: reported action 
of English companies, 708 
Exhibition, 422 
Exhibits at St. Louis, 867 
Fire bogie, 845 
Furnaces, 2:8 
Generators by air calorimetry, The 
testing of, by R. Threlfall, 967 
Gold dredging, 790 
Heating of trains, 997 
Industry, German, 54, 237, 379, 540, 818, 
043 
Installations in India, 600, 830 
Machinery exports, 3-9 
Mine locomotives, 230 
Motor, The development and use of 
the, 277 
„ vehicles, 258, 871 
Motors for centrifugal pumps and 
pits, 667 
News from Japan, 860 
» from Mauritius, 870 
Out!ook in Germany, 456 
Peat drying, #2) 
Power in paper mi!ls, 422 
„ stations, 915 
Progress in the nineteenth century, 
790 
Promotions—-session 1904, 892 
Pumping for irrigation, by E. K. 
Bcott, 196 
in collieries, 218 
plant at Dortmund, 623 
" plant for De Beers Con- 
solidated Mines, Kimber- 
ley, T71 
Pumps for Australia, 300 
Railways in Europe. 529 ` 
з possibilities in South Africa, 
874 


з progress, 525 
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Rock drills, by T. С. Futers, 278 

Safety Dress, 220, 258 

Fignalliog, 592 

Stations; Fuel economy in, by H. 
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Time stamps, 915 

Traction on railways, 765 

Tramway matters, 778 
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Typewriters, 955 

Vehicle trials in France, 551 

Vehicles, 661 
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cations, 744 
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In India, 473, 503 
Mines drainage, for, 645 
„ in, by T C. Futers, 257, 362 
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Radium as a generator of, 981 
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i Bome statistics of, by J. P. 
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A TECHNICAL UNIVERSI1Y FOR 


LONDON. 


THE letter which Lord Rosebery has been enabled to write 
to Lord Monkswell, who, as Chairman of the London 
County Council, is titular head of the metropolitan authority 
for technical education, makes an offer which, if accepted, 
should be of almost incalculable advantage to the Metropolis, 
to the United Kingdom, and even to the British Empire. 
Briefly, Messrs. Wernher, Beit & Co. and certain other 
London philanthropists, who at present prefer to conceal 
their identity, offer to place a sum of £300,000 in the 
hands of trustees for the erection and equipment of a higher 
technical school to be attached to the University of London, 
provided a site can be found for the buildings ; while Lord 
Rosebery believes that the Royal Commissioners of the 1851 
Exhibition may be willing to grant a site of about 4 acres 
of land adjacent to the present University buildings at South 
Kensington, which is estimated to be worth £200,000. 
Thus a capital sum of half a million for the endowment of 
technical education is virtually offered to the pation, with 
the solitary proviso that the funds necessary for maintenance, 
now estimated at £20,000 per annum, shall be forthcoming. 
And it is to ask the London County Council for a promise 
of this annual sum that Lord Rosebery has written his letter 
to Lord Monkswell. 

In many respects the letter itself, and the state of public 
feeling which it illustrates, are so gratifying as to be almost 
surprising. For years the lay press has been proclaiming 
that technical education is the one thing necessary to 
our commercial salvation ; but, wholly misunderstanding 
the problems of modern industry, it has been preaching 
that variety of technical instruction which leads to an 
amateurish and superficial acquaintance with the processes 
of particular trades. Some authorities and some benevolent 
men have been misled, and numerous institutions have been 
created or bave started evening classes to provide this sloppy 
kind of teaching. For years also deeper thinkers and the 
technical press have cried out ut this wuste of energy, 
arguing that real technical education means the higher and 
more lengthy training in pure and applied science of those 
men who are to become works' managers or technical con- 
sultants; but hitherto tbeir voices have seemed to be of 
none effect. Suddenly, however, а change has come. 
Lord Rosebery, whose opinions and utterances on all public 
matters carry great weight with every thoughtful English- 
man, and who is recognised even by his responsible political 
opponents to be a statesman, has spoken out plainly, 
asserting that ** several of our industries have suffered, and 
are still suffering, from our failure to organise, not so much 
technical education of the ordinary type as the more 
advanced instruction in scientific technology and facilities 
Several of the arguments and 

Lord Rosebery are taken 
special Sub- Committee of 


for original research.” 
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the Technical Education Board of the Tondon 
County Council, which was published a year ago. Their 
report fell rather flat, in spite of the value of ita contents ; 
but this was not altogether surprising, for it is still matter 
of argument whether the L.C.C. has always acted for the 
best in it& numerous enterprises, and we are none of us too 
disposed to reviaw our opinions when once they have taken 
an unfavourable character. І | 

We have no need here to describe the details of Lord 
Rogebery’s proposal : our readers have all studied his letter, 
and the comments made thereon by the superior daily Press. 
It is only because we are in a better position than the 
ordinary non-technical journalist to appreciate the enormous 
benefit to the nation of a suitably modified London 
„Charlottenburg,“ that we refer to any of the objections 
and difficulties. In the first place, £20,000 per annum will 
not be sufficient to maintain an institution worthy of the 
Metropolis—very far from sufficient if, as Lord Rosebery 
hopes, the fees are to be kept low. Secondly, the London 
ratepayer has to be considered ; and it does not appear 
altogether just for him to be called upon to provide practi- 
cally all the maintenance of a Technical University which 
will be national in its scope. These, however, are matters 
of finance, which we leave to abler pens ; but there remains 
another point which is perhaps even more important. A 
London Charlottenburg, even if perfect in personnel and 
material equipment, will but languish unless our manu- 
facturers can be taught the advantage of employing properly 
trained managers and experts in their factories and work- 
shops—unless, that is to say, they are prepared to support the 
institution by finding positions for such of its students as 
deserve them. 


Lord Rosehery, we regret to see, is somewhat disposed to 
lay excessive stress on the superior educational facilities of 
the German and American Universities. To a certain 
limited extent it must, we fear, be conceded that the 
student (of average ability) who has studied for so many 
years abroad is of more immediate value in shop or works 
than the Englishman of equal length of training. But the 
euperiority of the former depends very little, if at all, on his 
greater scientific ability ; he is more useful, because his 
residence in a foreign country has aged him mentally. We 
speak from personal experience; we know that a year іп a 
good laboratory here is precisely equal to a year in Germany 
—technically, that is; but we know that in all non-technical 
directions the year abroad is better; and we have found out 
that it isa more valuable commercial asset (all degrees or 
diplomas excepted). Thus while Charlottenburg ” remains 
in Germany, it is actually (intrinsically but not scientifically) 
better than a British training college ; and to the journalist 
it is perfection. But were ite twin founded in London, it 
would lose ita real superiority, and the journalist would pro- 
claim it grossly inferior to (say) Zürich. If, as we sincerely 
trust may be the case, the London Charlottenburg takes 
material shape, we may find many of its students Germans ; 
and eventually, as its value bevomes more evident, we may be 
Jed to provide alarger proportion of the students at Berlin than 
we do at present. This will benefit us, but the advantages 
to Germany will be sensibly equal. 

The true reason why manufacturers find foreigners more 
useful in their factories than home-trained students, is 
because the former have usually undergone а more prolonged 


course of study ; so that they have not merely mastered the 


routine and established part of their subject, but have. 


acquired a taste for, and a facility in carrying out, original 
work. It is idle to expect a youth to devote the best years 
of his early manhood to hard mental study, or his father 
to provide the necessary money, if-another lad who is less 
able, and who has only ordinary intelligence, can earn equal 
or higher wages as aclerk or cashier. The young curate 
may die Primate of All England, the doctor a wealthy and 
respected peer; the young electrician or chemist has a far 
smaller chance of achieving mundane success or celebrity 
outside his own circle than bis brother in the bank. The 
real difficulty at the present time is not so much to find 
men trained highly enough to merit large salaries and pro- 
bably to bear heavy responsibility, as to find poste and 
adequate salaries for such. It is said that much. poverty 


and distress exists in Germany among highly-trained men; 


but the extreme difficulty experienced by young English- 
men of scientific training in finding ару post at all, the 
numbers of them who are out of work, or who have had to 
cast aside their special knowledge, is saddening to contem- 
plate. They have no banners and collecting boxes and 
processions to bring their troubles into prominence. 

And therefore it is, while welcoming Lord Rosebery's 
letter, and being deeply thankful for the munificence of the 
donors of the money, that we feel a desire to see symptoms 
among the industrial magnates of the land of an awaken- 
ing recognition of the money value of science. A chemist 
or electrician is of more use in the country than a dock 
labourer; but if both are unemployed, with which does the 
advantage lie? Mr. A. G. Green, speaking of the coal tar 


dye trade only, has suramed up the position epigram- 
matically but fairly in the words. The Eoglish manu- 


facturer has considered that a knowledge of the benzol 


market was of greater importance than a knowledge of the 


benzol theory," and in consequence the industry is nearly 
dead 


As a matter of policy, it is, perhaps, somewhat unfortu- 


nate that Lord Rosebery's scheme should have been made 


public on the very day selected for the inauguration of the 
Bessemer Memorial Fund. То the man in the street and 
the student of the halfpenny press, this coincidence may 
give the appearance of clashing of divergent interests, or of 
the operations of two bodies of men working in the dark. 
Unfortunately, this notion will be rather strengthened by a 
complaint made by an earlier speaker at the Bessemer meet- 
ing, to the effect that the City of London had been ignored 
by Lord Rosebery. There is no need, and, we trust, little 


- fear, that the two schemes will overlap ; in fact, the Bessemer 


memorial aptly takes the form of one or two departmente of 
the new Technical University. Admirers of Bessemer's work, 
and they should be found in every country where steel is 
known, who desire to contribute to the fund, and во to pay 
back a trifle of the debt we all owe to him, could find no 
better opportunity of having their moneys used to the best 
advantage, than in assisting to endow the metallurgical and 
mining faculties of the proposed University, faculties which 
might well be called the Bessemer, and, as Sir J. Wolfe- 
Burry suggested, the Mushet, Schools; and also in the 
establishment of Bessemer and Mushet scholarships. 

Nothing can be further from our intention than by 
anything we have written to minimise the vast importance 
of the two schemes now before the country. But those of 
us who know how ably our professors can train their 
students, and how perfectly the British student can 
assimilate scientific training when the necessary funds are 
forthcoming, when tlre necessary time is available, and when 
the necessary incentives are present, are apt to become 
restive when all the blame of imperfect technical ability is 
laid at the door of the students and the teachers. It is not 
fair to do so, when our manufacturers and capitalists have 
acted as they have in the great majority of cases; and 
therefore the success or failure of Lord Rosebery’s University 
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will depend quit» as much on the support given it by those 
manufacturers in the erection and maintenance of woiks' 
laboratories, as upon the L.C.C. in providing the actual 
funds for carrying on the good work. 


— — M —— - 


SoME few months ago, as our readers 
will recollect, chaos reigned supreme in 
the pluns for the many tube echemes with 
which energetic promoters: were prepared to deluge our 
benighted capital, for the improvement of its notoriously 
inefficient local interceommunication. That the condition 
of affairs, where every promoter pleased himself as to ways 
and means, was utterly bad, wil be gathered from the 
fact that a Select Committee was appointed with a view 
to exercising a certain amount of control in the matter. 

To tho-e who consider the future of interurban tram- 
ways in tbe fur more important sphere represented by the 
rest of Great Britain, there has appeared to be an urgent 
necessity for some control on a similar basis, at least 
in the matter of gauge. In far too many instances 
adjoining authorities have adopted dissimilar gauges, from 
so-called local restrictions, freely intermixed with a “ feeling 
that they were safeguarding their preserves from the inroads 
of neighbouring and rival tramways. And this is just where 
we are convinced they have erred, probubly greatly to the 
detriment of their pockets, and what is of far more import- 
ance, to the great disadvantage of the travelling and trading 
population whose interests the tramways are primarily 
intended to serve, 

Oar attention has been drawn to the more than 
usually flagrant decision of the Darlington Tramways 
Committee, who recently met in conclave to decide as to 
whether a difference of 1 in., which existed between the 
specifications for their tramway track about to be constructed, 
and the existing track of the Imperial Tramways Co. 
running throvgh Middlesbrough and Stockton, should 
be abolished. — Needless to add, these local wiseacres have 
agreed to adopt the different gauge, though it be but the 
small amount of 1 in. It would probably have been the same 
had ouly a fraction of an inch entered into the question. 
To a busy manufacturing, coal and iron producing, shipping 
and trading district, such as the ove in question, there can 
be no excu-e for the multiplication of gauges, which must in 
the long run tell heavily against the utility and convenience 
of the growing networks of interurban tramways, These, 
it murt be remembered, will inevitably curry a large share, 
not only of passenger traffic, but also of many classes of 
merchandise, which can be handled thus, over short distances, 
far more cheaply and expeditiously than in any other way. 

The latter phase of tramway work is rapidly coming to 
the fore, and as soon as our little local governments shall 
agree to ві, k their paltry differences and grasp the broad 
questions of the general welfare of the travelling and trading 
community in their district, as distinct from their own com- 
paratively small domain, so soon shall they have justified 
theirs. 

The examples of neighbouring municipalities adopting 
their own particular gauges are so numerous, that their re- 


Darlington's 
Folly. 


cital would occupy more room than our limited space willsllow. . 


The cases of Leede, Bradford, and Halifax, with their 4 ft. 
R} in., 4 ft., and 3 ft. 6 in. tracks meeting each other are 
well known, and the case of Wigan with its 3 ft. 6 in. gauge 
isolating ita lf from the standard 4 ft. 84 in. tramway net- 
works of South Lancashire, is a more recent example of 
municipal sborteightedness. Compared with these cases, 
however, the decision formed by the Darlington Tramways 
Committee is a masterpiece of imbecility, and surely 
represents the utmost limit of municipal: mismanagement. 


THE ELECTRICAL CONDUCTIVITY OF 
COPPER. 


By ROLLO APPLEYARD, A.M.Inst.C.E: 


(Continued from Vol. 52, page 1067.) 
From any pair of values of т and 8, chosen from the 
" observed " figures, and the corresponding pair of resist- 
ances, we can, from this last equation, calculate « value for 


log (* ; the question is, which pair will result in a 
t 


logarithmic curve to conform most nearly to the “ observed ”” 
carve? Unfortunately, Messrs, Clark, Forde & Taylor do not 
appear to have published their “ observed ` figures, though 
they mark some of them on the * observed " curve. We 
must, therefore, assume that their parabolic formula 
accurately represents the observed results, and we must 
calculate the resistances к>, Rg therefrom. It is instructive 
to compare these derived figures in tabular form, for incre- 
ments of 10? F. at successive intervals of 5° F. as follows :— 
| | 


| Log R, — log Rg в, — Bg 


| | 
т | 0 r— 0, B, Ro ! кож | oc 
"mM NEM 

| = | ! 
42 | 32 10 102374 | 1:00000 | 00010190 0 002374 
47 37 | 10 103564 — 101186 шы 0002378 ^ 
52 | 42 | 10 | 1704755 | 1:02374 med 0:002381 ° 
57 47 | 10 105919 1-03564 йб ii | 0002385 : 
62 | 52 | 10 107143 1:04755 | 0 0009789 b 0 002388 : 
67 | 57 10 1:08340 | 1:05949 ‚ 00009692 5 : 0:002391 i 
72 | 62 10 109538 107143 0˙0009601 iil ‚ 0002395 І 
77 67 10 | 110739 : 10834) | 00009512 ME 0:002399 : 
82 72 10 111940 109533 0 0009420 i | 0002402 | 
87 | 77 | 10 113144 110739 00009331 i 0:002405 ) 
92 | 82 10 | 1 14349 ! 111940 , 00009247 T | 0 022409 : 
97 87 | 10 115556 | 113144 00009161 M 0 C02412 : 
102 | 92 10 | 1:16765 114% : 00009080 | 0002416 


| 

Assuming the accuracy of Messrs. Clark, Forde & Taylor's 
observed values as plotted on their curve, this table shows 
(1) that the linear temperature coefficient іпсгенкев »]most 
uniformly with temperature. (2) That the logarithmic co- 
efficient decreases with temperature at a diminishing rate. 
(3) That the old values 1:0020935 and 06009083 given in 
reduction tables for the linear and logarithmic cot ficients, 
respectively, at 75? F., are, for present-day high-conduc- 
tivity copper, incorrect. (4) That the difference b: tween 
the mean and extreme values of the logarithmic coefficient 
from 32? F. to 102° F. is about 6 per cent. (5) That the 
difference between the mean and extreme values of the 
linear coefficient from 32? Е. to 102° F., is less tbun 
1 per cent. 

In seeking now a definition free from ambiguity, with these 
Joints cleared up, let us, in order to realise the further dith- 
culties, make the (fal-e) assumption that conductivity varies 
directly as the density of the copper. Also, let us agree that 
tbe nearest value to the mean density of copper is 8:9, at, 
вау, 60 F. According to th в assumption let the revirtance 
of a copper wire of length Е ft., of weight w grains, and of 
relative density 8:9, be, вау, 


12 x (2162 


Rj ee standard ohms at 60° F. 
From equation (1) 
2 7 
в, Pk д, 
100 « 
Hence, 
k 0:2162 
„V (4) 
100 А, 
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From equation (1) it also follows that any other copper 
wire, of different density Ai, will also have 100 per cent. 
conductivity if its resistance is represented by— 

Dok, О. 
R = +. . . 
à w 100 (9) 
But it will have different sectional area and different 
specific resistance. Combining (4) and (5) 
BBF 
MEM OP ne w ` 8.99 
For example, let A, = 8°912, which is the density assumed 
for all copper, anneuled or hard-drawn, by the Committee of 
Experts and Manufacturers, The resistance of a wire of 
this density, and of 100 per cent. conductivity, if calculated 
from this last equation, is— 


В, = P x 02162 8919 _ Px02165 


w 89 m 


2 
. For annealed copper the multiplier for given by the 
10 


above-mentioned Committee, works out at 0216226, and for 
hard-drawn copper at 0-220551. On our present assumption 
the corresponding derived percentage conductivities appear 
as— | 


100 x 02165 
7... cor. e TOOT? . (f 
mob | per cent. (for annealed copper) 
and as 
0-916! | 
ш = 98°15 per cent. (for hard-drawn copper). 


It therefore leads to very fair seeming results. The method 
of correction would be of ready application, and it is 
plausible. Nevertheless it involves the fallacy that percentage 
conductivity varies directly as the density, and thereby 
stands condemned ; for experiment shows that conductivity 
does not vary as the density. 

In connection with the results just obtained, it is interest- 
ing to note that when Matthiessen to: К the conductivity of 
silver at 100 per cent., he found 102 21 per cent. for 
annexled copper, and 99:95 per cent for hard-drawu copper 
of his day ; a difference of abont 2] per ce t. against our 
2 per cent. (See Trans. R. S, Vol. 154, 1864, p. 197.) 

Having now surveyed the sources of uncertainty and error, 
which for во long have enshreuded this fugitive quantity, 
how can we best direct our way towards a rational sy-tem ? 
In seeking an answer to this question, it must be remembered 
that percertage-conductivity is with us to stay. It is 
printed us a cardinal clause in specifications, British and 
foreign, for submarine cables, and for railway wires, 
Changeful in itself, it belongs to things immutable. As a 
determinant of the quality of bulk copper, it is as important 
to the cable-m«ker as is the permenbility-test to the muker 
of dynamos. Its convenience ix well illustra ed by the fact 
that its very errors appear us direct percentages, as lucidly us 
a fall in stocks. Hence we ought not to discard it and fall 
back upon specific resistance without due consideration of 
what would be renounced. It is conceivable that conven- 
tion could establish a percentage system of sp: с.с resistances 
to replace conductivity: percentages, But there world be 
this fatal objection to it, that diameters would then probably 
be specified, and they would have to be determined inste .d of 
weights—by commercial methods—a fur less precise oj eration, 
Thus practical errors of measurement would replace 
theoretical errors of definition, and we should dislocate our 
system to no purpose. | | 

Now, if the accurate determination of the mean diameter 
of a wire by commercial methods, i. e., by the micrometer 
gauge, is imposeible, nevertheless, the volumetric method 
of the laboratory, though slow, is, when properly 
carried out, very sure. ‘Ibis suggests that although ме 
cannot for every-day purposes admit the slow ve Jumetric 
method into the workshop, we can appeal to it in the labora- 
tory in the event of any dispute or of any ulleg. d breach 
of contract. In all but these rare cases, a d fference in 
percentaye-conductivity of plus or minus 0756 may, without 
consequence, be neglected. Specific resistance has Ше 
advantage of being independent of density, for it is defiued 
in terms of length and sectional area, not of mass, What 


it comes to then is this: We can establish our standard of 
percentage-conductivity as the reciprocal of a standard 
вресїйс resistance agreed upon by convention. Їп cases of 
dispute we can then always fall back upon this proposed 
conventional relationship between specific resistance aud 
percentage-conductivity, and refer the matter to the 
laboratory for a test of the specific resistance. Meanwhile, 
in the workshop we can carry on with the weight method ; 
or we can use the micrometer. Existing stereotyped 
specifications would thus require no modification whatever 
in respect to their conductivity clauses. The decisions of 
the Committee of Experts and Manufacturers would also hold 
good, without modification, for, ав has been shown above, 
their decixions are not affected by the particular value we 
may choose as a standard of 100 per cent. conductivity; and 
ambiguity would vanish. To attain this result, convention 
must— 

l. Decide what figure to take for the specific resistance, 
which, at standard temperature, shall correspond to 100 per 
cent. conductivity. 

2. Agree that it shall be proper to deduce from the 
reciprocal of that figure the percentage conductivity 
corresponding to any other specific resistance, by direct 
proportion. 

3. Decide as to the temperature correction to apply to 
copper. 

In regard to (1), if we start with the foot-grain formula 
suggested above, and if for the moment we assume the 
density of copper to be 8:9, then since 1 gramme = 15:432 


grains, and 1 ft. == 30 4801 cma., the specific resistance of 
copper of 100 per cent. conductivity would be 
0 2162 


15:452 x 859 x 30 4801 x 30-4801 
= 00000016944 standard ohm at 60? Е. 

The reciprocal of this is 590,187, which would be the 
standard conductivity of 100 per cent. referred to unit 
centimetre cube at 60° Е. It should be noted that the only 
object of introducing the density term in the above expression 
is to arrive at a conventional figure for the centimetre cube 
datum. When this is once determined, the question of 
density bas nothing further to do with the matter. It is, in 
fact, wrapped up in the workshop margin of 0°56 per cent. 
Neither the figure 0:0000016944, nor its formidable 
reciprocal 590,187, would ever enter the workshop. They 
would be restricted to the laboratory. 


(To be concluded.) 


LEGAL. 


Parent ExrpLorraTION, LTD., v. THE AMERICAN ELECTRICAL 
NovEerLTY AND Manvuracturine Co., LTD. 


(Continued from Vol. 52, page 1073.) 


MR. JAMES SWINBURNE, further cross-examined by Mr. ASTBURY: 

At all evente, iu the Оаввпег, as made, the description I bave read 
to you from Mr. Cooper's book is s fair description of tbe Gassner 
cell, which was the first successful dry cell to be put upon the 
market ?— If it is in bis book, I have no doubt it is all right. Ido 
not know that without knowledge. 

In the Gassner specification you do not find the space between 
the two poles filled up with layers of materials made according to 
the plaintiffs’ directions ?—No. | 

Have you ever known br fore this case of soft agglomerates being 
talked of in the market ? — No. 

Were the agelomerates of manganese and carbon well] known in 
the market always perfectly bard ?— Yes. 

It is probably owing to their being bard and solid tbat Mr. 
Cooper says on page 218 that these agglomerate blocks as known 
were used without any very great success ?—I think so. I think 
they are bard аһа solid, and not very good conductors. 

You know that that again is another instance where you were asked 
and auswered that electrically the Hellesen is the same as the 
plaintiffs. That means no more than that electrically the plaintiffs’ 
is the same as the wet Lec.anc: 6? Tes. 

Ia Bender there is no provieion for making the manganese and 
carbon which surrounds the negative pole into а paste or anything 
of hat kind ?— It is crusted retort carbon and manganese oxide. 

You are simply directed to put it into the space ?— Yes. 

And there ie no direction that that shall be mixed with an 
excitant at all before it is put in or asit is put in ?—No, that does 
not make апу difference. 

The internal arrangement of tàe hollow pole is totally different 
from anything in the plaintiffe' ?— Yes. 
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Bender you see is 1888. Did you ever hear of Bender's battery 
being put on the market ?— Never. 

And wbether in your opinion the differences are large or small, а 
battery made according to Bender would be commercially а very 
different article to the plaintiffs'—take the E CC. battery, for 
instance ?— It would not be so good as the E. C. O. It would bea 
more expensive battery, because you bave got an unnecessary thing 
down the middle, but as far as the two layers go it is the same, 
except that there is coarseness here and fineness in yours. 

It bas not got an inner layer composed of pulverised insoluable 
materials ?—No. 

And if that is one of the principal features contributing to the 
plaintiffs’ success, Bender lacks it ?—1It lacks the pulverisation. 

There are several small commercial differences between this and 
the plaintiffe' battery ? —Quite so. 

I observe it is not even referred to in Mr. Cooper's book as a dry 
battery which was known ?— Very likely. 

Sipivanov is again one of those sandwich batteries ?—Yes. 

And the problem that this man was attacking in making this par- 
ticolar sandwich battery was а totally different problem from that 
attacked by Hitchcock ?—I do not know quite what you mean. 

This is not a commercial ironmonger's battery is it? — No. What 
this man ia inventing is а new kind of mercury depolariser. That 
is the point of his invention. The other is all common knowledge, 
only he bappens to put it in there, and so we have cited it. 

Whether it is important or not, this Skrivanov battery would not 
commercially answer hardly any of the features which Hitchcock's 
battery does answer ?—It may be it wonld not. As made for the 

of commercial use, it would be better, but still it would be 
too expensive. It is nota battery which would rival this Leclanché 
form. 


This dry Leclanché ?—Any of the Leclarché forms. 

Nobody tbougbt it worth while to refer to Walker in the last 
case. He says, " The object of my invention is to construct port- 
able electric batteries by means of rendering excitant into а paste." 
Then be says: The positive element may consist of zinc, lead, or 
iron, or any alloy of the two former with tin.” Now, supposing 
you used iron for а moment ag your positive pole, and put this 
strong sulpburic acid in, of specific gravity 1390, it would soon 
lead to disaster, would it not?— Yes; the oat and pea flour 
would have a bad time, too. It would act on them. 

" Have you noticed that it is only & provisional specification ?— 
ез 

Nobody seems to have thought it worth while to proceed further 
with it. You do not know the complete specification of this patent? 
—No. 

It bas never led to anything that you ever heard of ?—No; it 
sbows that the man had the idea of making а dry Leclanché cell. 
It shows that very clearly. 

Could you have a Leclanché battery made with muriate of 
ammonia and sulphuric acid of 48 per cent. strength ?—No. 

That is mixed with gypsum, oat, wheat or pea flour or lime. 


Supposing you put in lime; the result would be appalling ? 
— Yes. 


Scppozing that you used manganese for your pole in the 
agglomerate form tbat you have talked about, which, you say, he 
does not say you are to bake, would the sulphuric acid of 48 per 
cent. strength destroy the whole of the outer layer of the manganese 
on the pole ?—The sulphuric acid would practically destroy eyery- 
thing in that battery. А 

Do you think anybody from this document would learn how to 
make an E С.С. battery ?—No; what a person would learn would 
be that the idea of making an exciting paste was perfectly old. 

I should think what а person would learn would be to avoid 
making a dry battery ?—Anyone with sense could avoid making a 
dry battery according to these instructions. 

Anybody with any sense who read this specification would put it 
aside and try to get something better ?—Anyone with any sense 
could make 411 these batteries without reading these specifications. 

Anybody with anv sense who read this specification would put it 
aside as rubbish ?— Yes. 

Take Webb and Jensen. This is the one where the chemistry on 
pege 3 is a little wrong. Не is going to have air circulation by 
pieces of pith through the paste, and thiugs of tbat sort ?— Yes. 
He pute yeast іп and baking powder. 

There is no suggestion here of making a battery in any way like 
the plaintiffs’ pre-cription ?— No, this would be an acid battery. It 
is not a Leclancbé battery. 

You mean if it was made in such a way as to be a battery at all ? 
—If it was made by following this, if you made anything at all 
you would get an acid dry battery. 

Take Hartmann and Brann. There is no provision at all for 
making the outer layer with a hygroscopic ?—I have only to deal 
with the document. It does make a hygroscopic through a fault of 
ite own, the bleaching powder. I have not tried it, but I have no 
doubt the bleaching powder would act on tbe zinc and make 
ehlonde of calcium and chloride of zinc. He ought not to have 
pet any bleaching powder into that battery. 

In the centre he puts peroxide of lead, permanganate of potash, 
and chloride of lime ? — Permangar ate of potash and chloride of 
lime are again wrong. 

As far as this document is concerned, do you think it is a very 
hopefal production ?—No. 

Рот the of keeping the powdered manganese from 
gttting to tbe zinc, will the blotting paper act exactly as efficiently 
in tbe а, fendante’ as the plaster of paris and the flour act in the 
glam iff.“?— Yes, with stuff of this rize, certainly. 

With the exception that blotting paper is substituted for plaster 
of paris and flour in the outer layer, aud that tue materials in the 
inper layer contain less moisture, and are much more tightly 
packed. Do you see any difference between the defendants’ battery 


and a battery made according to Hitchcock's directions? You are 
putting an interpretation on the word “ pulverised" If the word 
pulverised means exceedingly finely powdered, then Hitchcock has 
not got that. It it means simply powdered to the extent of those 
three bottles, then the only difference is blotting paper instead of 
the other paste and light ramming. 

Supposing pulverised means made sufficiently small so that you 
could mix it with water, and make а semi-solid mass which will 
bold up the water by capillary attraction ?—Leaving out the word 
semi-solid. If you make it so that it will hold up the water. 

No. I put it in purposely. Supposing you make your 
manganese or carbon sufficiently pulverised so tbat voa can mix 
them with water and make a semi-solid mas», that will hold up the 
water by capillary action. If that is the meaning of pulverised, 
then is there any difference between the two? — If the term semi- 
solid is a right description for that sort of conaistency there is no 
difference as regards that. There would then simply be the 
difference of the blotting paper as opposed to the paste. 

Your view is that you get а degree of further improvement by 
extra rammiog of your inside mass, which results in less moisture ? 
— Yes. Less moisture is the incidental result. The real result is 
better conductivity. 

You thiok tbe defendants ram theirs tighter than an ordinary 
person reading Hitchcock would be inclined to do ?—Certainly. 

With that exception, is there any difference between the two 
batteries except that the defendants used blotting paper in the 
place of plaster of paris and flour ?—That and the powder—those 
three things. 

Mr. Justice BucELEv: What are the three ?—There is the fine 
powder, and the ramming and the blotting paper. 

Mr. Justice Воскгкү: Fine powder and blotting paper are the 
same thing in а different form. are they not? —No. Fine powder 
is as regards the inner layer. There is a difference in using blotting 
paper and the plastic semi-solid material described in the particular 
description. . 

Are the only functions played by the plaster of paris and the 
flour in the plaintiffs’ battery, enabling the battery to be a dry 
battery; secondly, enabling the water to freely permeate the mass; 
and thirdly, preventing the insoluble powdered manganese from 
getting to the zinc ?— Yes. 

And making good contact with the zinc ?—I took that ая part of it. 

There is, first, making the battery adry battery ; second, allowing 
the moisture to freely permeate ; third, preventing the solid powder 
getting to the zinc; fourth, maintenance of good contact with the 
zinc; and I think I ought to say. fifth, that it must be non-perishable 
by the action of the battery ? — Yes. 

Is every one of those functions performed by the outer layer of the 
defendants ?— Yes. 

You told his Lordship that, in your view, this light running of the 
defendants led to greater success ? — Yes. 

Should I be fair in saying that the least reasonable outside 
resistance that these batteries are put to would ba 5 ohms—say to 
ring an ordinary bell ?—I should think 10 ohms or 5 ohms. 

If the battery ia doing no work, in your view, the light running, 
as against the packing of the plaintiffs’, if there is a differeace, 
produces greater conductivity ?— Yes. 

Aud, therefore, less internal resistance ? — Yes. 

I put it to you, the moment you put it on a circuit with a resist- 
ance of 5 ohms the two are absolutely identical ia resulte, The 
defendants’ give no better results than the plaintiffs’, made accord- 
ing to plaintiffs’ limited description ? —I should think that was so. 

You have not tried it? No. You must not put it on at the 
moment. You must leave it or test it through the whole use of the 
cell. 

It is quite obvious, i8 it not, that the distinction of extra con- 
ductivity, and less internal resistance, would tend to be obliterated 
as you put it on to an outside resistance ?—Yes, the bigger tbe 
outside resistance. 

Do you think it fair to take 5 ohms as the least ordinary outside 
resistance upon which they would be pat to work ?—I thipk so, 

The further hearing was adjourned. 


(To be continued.) ` 


NATIONAL TELEPHONE Co., LTD., v. CORPORATION OF 
KINGSTON-UPON-HULL. 


On Saturday Mr. Justice Buckley, in the Chancery Division of 
the High Court of Justice, delivered his reserved judgment in this 
case, which raised an important point as to the position of local 
authorities under the Telegraph Act of 1899, empowering t^e Post- 
master-General to license such authorities to lay down and work 
telephone systems. 

His LonpsnriP raid that by the Telegraph Act of 1863, authority 
was given to certain companies to place and maiutain telegraphs 
under any street or public road, subject to a restriction that they should 
not do во withiu the district of auv city, or municipal borough. or 
town, ћатіор a population of 30,000 inhabitants or upwards, except 
with the couseut of the bodies having control of the strecta. That 
Act applied only to compauies authorised by special Act of Parlia- 
ment, and the plaintiff compauy was not such a company. Ву tue 
Telegraph Act, 1868, authority was given to the Postmaster-General 
to work telegraphs in connection with the Post Office. Tbe Post- 
master- General thus acquired the power, in Section 6 of the Act, to lay 
telegraphs under streets, but subject to the restriction of Section 9, 
which required the consent of the road authority. By the Telegraph 
Act of 1569, Section 4, the Postmaster-General obtained a mon ›ро!у 
in the transmission of telegrams except as by that Act provided, aud 
telegraph and telegrams were by Section 3 во detined as to include 
telephonic communication. Ia November, 1884, by a deed made 
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between the Postmaster-General and the plaintiff company, the 
Postmaster-General, in the exercise of his powers to grant licenses, 
granted to the company for 31 years, expiring in Decemher, 1911, 
a licence and permission to work and use telephones. Under tbat 
authority, the plaintiff company laid down trunk and otber lines, 
and established telephonic undertakings. By an agreement of 
November 10th, 1897, the Corporation consented to the company 
exervising their powers as licensees under the Telegraph Act of 
1892, but subject to a proviso that as regarded underground work 
the company sbould rot execute without first applying to the 
Corporntion for their consent. The result was that the compa y 
had obtained the Corporation’s consent as to overbead works, 
but a further consent was required as to underground 
works. By a further agreement made in March, 1899, between 
the Corporation and the company, the Corporation gave 
leave to lay down certain underground werks. bnt subject to a 
proviso that the Corporation might, af er passing a special resolu- 
tion, and bearing the company, if the company required to be 
heard at any time, determine the agreement by кіх month- written 
notice, at the «xpiry of which the company was to remove the 
wires. His Lor ship held that this power to determine could be 
rigotly impo-ed as a condition under Sec. 5 of the Act of 1892. 
Oo March 23rd, 1899, the Postmaster-General, under Sec. 5 of the 
Act of 1892, and in arcordance with a decd of March 25th, 1896, 
authorised the company to exercise within this urban district the 
powers ef executing works conferred upon him by the Act of 1869, 
bat subject to the deed of 1896 and the Acts of 1863 and 1897. 
Under the authority of the agreement of March 18th, 1899, and the 
license of March 23rd, 1899, the company between March and 
August, 1899, laid down a number of underground pipes ın Hull. 
In August, 1899, the Bill which became the Telegraph Act. 1899 was 
approaching its tinal stage, and the Corporation became alarmed, in 
bis Lordship’s opivion unnecessarily, by a clause which it was at a late 
moment preposcd to introduce, and which became Section З of that 
Act Appa- ently they thought that if the Act passed without their 
giving a noti.e to determine the agreement of March 18th, 1899, 
they would have no subsequent power of determination, Accord- 
ingly the Corporation ве’ t the company notice of a special resolu- 
tion to exercise the power of determination. The resolution was 
passed and the віх monthe' notice was given on August 4rb, 1899. 
The Telegraph Act was passed on August 9th, 1899. The Corpora- 
tion did not, in fact, enforce against the company the removal of the 
undergrouid works, but on February 23rd, 1900, they wrote that 
from the expiratio: of the notice of August 4˙ꝛh, 1099, the under- 
grourd works could remain on sufferauce ouly. Nothing further 
was dore till August 8th, 1902, when the  Postmaster- 
General granted а liceuce to the Corporation. That licence con- 
tained vuotbing specifying any period for the duration of the 
powers contained in the agreement of March, 1899. It was, 
in fact, wholly silent on the eubject Tne Postmaster-General 
certified, in the language of Section 3 · f the Act of 1899, that it was 
proved to his sat sfacti т that the company bad incurred expendi- 
ture in laying down urderground wires. Under these circumstances, 
two questio. в arose for decision—first, whether Article 20 of the 
agreement of March, 1899, bad been complied with; and secondly, 
if it had, then what was the result, having regard to Section 3 ‹ f the 
Actof 1899? Upon the first point, he was (f opinion tt a Article 20 
had been com lied witb. There was no question but that due notice 
bad been given of the special resolution, and that it was passed. He 
thought th»t the furtber provision that the company should be heard 
if they required to be heard had also been complied with, Suffi-ient 
notice was given to enable the company, in fact, to bave convened 
a board meeting, if во minded. Tne did not do so, but tbe two 
directors «nd the general manager of the company who attended 
were h«ard at such le: gth as they desired. The matter was one 
which, fr m the point of view of the Corporation, whether rigbtly or 
not was urgent. There war, be thought, nothing oppres-ive in their 
declining under these circumstances to adj urn the mstter. He 
thought the language of Article 20 was satisfied, ard he was, there- 
fore, of «piv ion that due notice to determine was given. The 
second question wae as follows: —At the date when the Act was 
pasred the company were in possession of powers which would 
expire on Februar) 4:. 1900. The license in favour of the Cr- 
poration was not granted till August, 1902. At that date there 
exieted in the company по powers by agreement with the local 
authority upon which Sec. 3 could bave operation so as to continue 
them. For this purpose the material date as regarded the existence 
of the powers was not tbe date of the passing of the Act, but tbe 
date of the granting of tbe new licence Upon this ground, first, he 
thought the plaintiffs failed. Again, secondly, he had this to say upon 
the constructio: cf Scc З of the Act of 1899. Scc 3 (1) was addressed 
to the contiunat ion of powers acquired by agreement with the local 
au bority. Sec 3 (4) bad to do with the exte» sion of the licence 
grantea by the Pustma-t-r-General to the compa: y. The language 
of tbe latter was quite free from ambiguity. The licence was there 
to be extended aud continued for the period specified in the new 
licence for the durati п of the new licence. He than ght it was 
intenced in this case to leave it to the P.»+tmaeter-General to say 
in issuing the new licerce, what was reasonable ав regarded the 
duration of the powers acqui-ed by the ula company by agreement 
with tre local suthority. Tne new licence, in this case, specitied 
nothing a8 to the ~uration of the powers. If, therefore, bis con- 
struction of the section was right, then upon this ground again the 
piai: t ffs had not, by the statute, obtained any extension of the 
agreement of March, 1899. but its power came to an end upon the 
expiration of the notice given on Auguet 4th, 1899. There was a 
third way cf в'агігр it which was this. ТЬе powers which the 
company bad aquired by agreement were determinable powers. 
If he assumed, contrary to that which he tbooght was tre 
true construction, that tie wurd “there f“ meant "of the 
new licence,” tien the Act only contiuued for the period 


specified in the new licence, for the duration of the vew 
licence, powers of which were determinable, and which had 
been determined. Upon these grounds, he thought the plaintiffs 
failed, and he dismissed with costs the action which claimed a 
declaration t'at the plaintiff ccmpany had acquired powers until 
December, 1911, under the Act of 1899. and which sought an 
ip junction to restrain the Corporation from removing the under- 
ground works. At the same time, his Lordship hoped that means 
would be found to utilise the existing underground system, and 
avoid the idle waste of money that would be incurred by removing 
the present svstem and laying anther. 

It was s'ated by counsel for the plaintiff company that if no 
arrangement was come to between parties, and the plaintiffs 
appealed, the underground wires would not be disturbed pending 
the appeal 

Counsel for the plaintiff company: Mr. Haldane, K C., Mr. 
Astbury, K (., Mr. Е rbes Lankester and Mr. H. Н. Gaine; for the 
defendant С: rporstion, Mr Danckwerts, K. O., Mr. Buckmaster, K. C., 
and Mr. R J. Parker. 


Ld 


PREMIER Lame Co. v. BINKO. 


Tux Premier Electric Lamp Co., of Liverpool, sued Mersrs. Н. 
Binko & Co., ef London, for £40 for electric lamps supplied. 
Defenda. ts said trat some of the lamps were defective, and their 
reputation had suffered as a result. Judge Lumley Smith said that 
tbe defendants’ views about loss of reputation, &c., were all moon- 
shine. He gave judgment for the plaintiffs on the claim, and 
excluded defendants’ counterclaim for 496. 


PARLIAMENTARY. 


JOINT COMMITTEB ON MonicipaL TRADING. 


Lonp Котнѕснігр presided on 25th ult. over the second sitting of 
the Joint C-mmitree ou Municipal Trading. 

Sir ANDREW NOBLk, of Sir Wm. Armstrong & Whitworth, New- 
castle-on-Tyne, was tne first witness, and in reply to the chairman, 
said he was of opinion that trading by Government and municipal 
bodies ought to be restricted within the narrowest possible limite. 
His view was that the duty of municipal or Jocal authonties was to 
see that those who carried on undertakings such as gas and electric 
lighting did their work in an efficient manner, and they could 
perform that duty much better if they did not carry on such-under- 
takings themerlves. He would ab-olutely debar municipalities 
carrying on the nanutacture of, and trading in goods, wares or 
merchaudire, a: d thus con prte w th their own ratepayers. 

As to such enterprises as gas and electricity ?— I think these 
things are better and more economically performed by private 
bod ies. 

Fou think that a municipality being engaged in а gas under- 
tak ing will oppose the intro ution of electric lighting for fear of 
their own particular industry being ruined ? — Yes 

Continuing. Witness said tbat owing to the legislation in 
England, we were behind almost every other nation in Europe with 
regard to the «supply of electricity and telepbones. His own 
experience was that nearly every nation in Europe was far before 
Eugland wth regard to tel. phones, and that would not heve been 
the case if the inventor of telephones had been allowed to work 
hie олп invention. Municipalities frequently opposed electric 
lighting and power Billa Again, it was obvious that the conditions 
placed on electric bghting undertakings regarding purchase 
preve: ted a great number of people going into them, ard had done 
a great dial to delay the introduction of electricity. In fact, the 
Act had to be altered. 

You think, ther fore, that municipal trading leads to the dis- 
couragement of private enterprise ?— Yes, I do. 

In your own town of Newcastle water, gas and electricity are 
provided in а satisfactory manner by private enterprise ?—That. 
is во. 

Newcastle was one of the earliest provincial towns to have ап 
electric su; ply, and you thiuk tbat was due to the fact that the gas 
supply was in private ha: de, aud therefore the municipality had no: 
reason to о pose 1t ?— That ів во. 

The № wecastle tran wavs have been taken over by the Corpora- 
tion ?— Y«s Тое original estimate was £400,000, but £800,000 bas 
been experded, although it is only fair to вау that some of that 
extra amount was due to exteusions. 

Netwitbstanding this great expenditure, the electrical tramways. 
in Newcastle pay now?— І really cannot say unless I bad the 
opinion of an accountant. І know that the Corporation have 
relieved. themselves of certain very proper rules which they had 
when the tramways were inthe hauds of a private company. For 
instance, the private company were only allowed to carry a certain 
number of passengers, but so late as yesterday I saw twice the 
authorised number of persons in а car. 

Continuing, Witness «aid he was of opinion that those who paid 
the greater part of the rates hud little real control over municipal 
expenditure. In the case of his own “orks in Newcastle and Man- 
chester they paid no less than £18,000 а year in rates, and they 
were vot represented in any way. He thought that grossly unfair, 
and he acvocated that joint stock companies should be given a. 
graduated scale of voting proportionate to the amcunt at which 
they were asse-sed. The borrowi: g powers also of the Corporation 
ought to bear a greater fixed relation to tbe assessxble value than 
at present. There should also be а government auditor for all local 
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bodies’ accounts. The accounts ought to be made out in such a 
form that the ratepayers could clearly understand what allowances 
bad been made for deterioration, and so on. According to his 
experience, nothing was more fallacious than figures unless they were 
checked bv people who understood what charges ought to be made, 
and who would eee that all sums spent were properly placed where 
they ought to be. If accounts were made out in such а form he 
believed it would be & great deterrent to municipal trading, He 
also objected to the employés of municipal bodies haviog votes, as 
&hey were tbereby able to bring pressure to bear with regard to the 
rate of wages and hours of labour. 

By Lord Dx LA ZoucH: The question of overcrowding on the 
tramcare was not a great matter, and he merely mentioned it to 
ehow that the Corporation made rules for itself which tended to 
increase their income, which they would not allow to a private com 
pany. Now the undertakir g was in the hands of the Corporation 
there was no supervising body in the public interest, and therefore 
there was a distinct loes to the public as compared with the case of 
a municipal body insisting on a private company serving the public 
io the best pos-ible way. With regard to the profits of one under- 
taking going to make up а deficit on another, һе did not know that 
that mattered, во long as it was clearly stated and fully underst юа 
what the result of each particular undertaking was. He agreed, 
bowever, with the suggestion that where a profit was made on tram- 
ways it should be used for the reduction of fares. 

Replying to Mr. FENwICEK, Witness said that anything 
which could be equally as well done by а private company as а 
municipality ought to be left to the private company. They would 
find that all the great advances in manufacture had been made by 
private individuale and not by public bodies. Even if municipal 
bodies could do the work as efficiently as private companies—which 
he did not admit—he was still opposed to them doing it, because it 
was not to the interests of the country that private enterprise should 
de crushed. Н thought the tramways in Newcastle would be better 
worked by a private company. 

Answering Sir J. Моорносве, Wirness said the electric light 
supply of Newcas le was in the hands of two companies; but he 
was not a director of either. The supply was carried on perfectly 
to his satisfaction, except that as the Legislature limited the time of 
the electric lighting concern to 21 years it bad seriously affected 
Eagiand as compared with the other nations of Europe. Не 
believed the charges for electricity im Newcastle were quite satis- 
factory, and he believed the rate charged to the North-Eastern 
Badway Co. was the lowest he had ever heard of for electrical 
power. He believed the average price for lighting was about 3d. 
per unit. He had a strong objection to Corporations carrying on 
tramwas:s. Не was aware that Corporations had made a profit out 
of tramways, and believed that Glasgow was the mort successful. 

Tobey have reduced the fares to an «bsolute minimum—to 40. ; 
could private enterprise do better than that ? I have not seen their 
accounts. 

Do you suggest that the accounte of Glasgow are made up 
improperly ? —I cannot вау. 

Could private enterprise do better or do as well?—I believe 
private enterprise could do вв well—I am quite aure of it. 

Could do it better ?—I can’t say. 

You disapprove entirely of the policy and practice of Parliament 
in presenting these powers to municipalities? —I disapprove 
entirely. 

Mr. A. SurrH, town clerk of Birmingham, gave evidence with 

to the suggestion made at the previous sitting by Sir 8. 
Provis that there should be Government auditors fur municipal 
arcounte. He pointed out that it was absolutely necessary that a 
man with local knowledge should be entrusted with the duty. He 
preferred to keep the accounts of Birmingham in the manner they 
were now kept, and handed in the last copy for the information of 
the Committee. If the Local Government Board laid down a 
schedule or statement of particulars to be sent in annually he 
would have noobj-ction tothat. He believed in publicity, and had 
always bad itin Birmingbam. 

Mr. Fexwicg : Do you work your own tramways in Birmingham? 
— We аге in а transitory stage. We have only within th» last few 
days had a stiff fight in the House of Lords with the British Electric 
Traction Co. who have obtained the tramways around Birmiugnam. 
We orn our tramways, but they are at present le.sed. One lease 
falls in this year and a good many iu 1906 and tbe whóle in 1911. 

And then you will work them ?—Yes; we bave a Bill in Parlia- 
ment enabling us to work them at the end of the lease. 

Mr. ARTHUB Kar, J. P., of the firm of Mcirthur & Co., Glasgow, 
mid he was tbe second largest ratepayer in Glasgow. 
speaking, he was an opponent of municipal trading, and his object 
in coming there was to criticise the financial methode of the City of 
Glasgow. Не wished to show that the City of Glasgow had a 
peculiar way of managing its loans. They had at various periods 
isseed large loans, and were by Act of Parliament obliged to pro- 
vide а sinkirg fund. By a subsequent Act the Registrar who was 
the same as the treasurer, was allowed to have tue management of 
this sinking fuud, and instead of bringing up the stock, he used this 
eiL king fund in various municipal enterprises. 

So that when the loans fall due, you affirm that the City of 
Glasgow will have to issue fresh loans because there will be no 
liquid capita! to pay off these loans 7— They admit that. 

And your affirmation is that a large number of these assets may 
be valueless or of less value when the loans fall due than they are 
sopposed to be ?—Yes ; they are certainly not liquid. 

Another point you wish to call attention to is the working of the 
tramways ?— Tes; the tramways have a peculiar system of working. 

Toe tramways area great success „„ 

And they had beeu a great convenience 
&nbabitants ?— Unquestionably. 

And they apparently show a very large profit ?—Yes. 


to Glasgow and the 


Broadly . 


Your allegation, as I understand it, is that the tramwaye cannot 
come проп the rates for a loss ? — That is quite correct. 

If there were a loss on the tramway undertaking, would it come 
on the fund which ів called “tke common good"? — Yes. 

And on the muuicipal councillors themselves? —Technically, I am 
told that is the слее. 

In order to obviate a loss, a certain portion of the expenditare 
which ought to be debited to the tramways account, has been 
debited to other accounts which come upon the ratepayers ?—That 
is во. 

Continuing, Witness said that, by an Act of 1883, the finance of 
Glasgow was consoli tated, and all the various undertakings of the 
city were made to fall upon the rates, except the tramways. At 
present the city was in the extraordinary position of having the 
telephones and the electric light undertakings on the rates, while 
the tramway undertaking was not up n the rates. The Consolidating 
Act had given the most sweeping powers with regard to municipal 
trading, and, as manv ratepayers believed, tha most dangerous 
powers As he had stated, the siuking funds had been used in other 
municipal undertakings, and the result was the accumulation of 
what he would call a great commercial capital. Iu coasequence 
of the finarcial policy pursued, while the total debt of Glasgow was 
about £13,0 10,000, yet fully half was not represented by acript of 
any description. The tramways were not represeuted bv script at 
all, but there was а loan from the Bank of England of £500,000; а 
loan of £120,000 from tbe Union B«uk of Scotland; and £03,000 
sundry loans froin private lenders, which made, with other small 
figures, about £1,000,000. The tramway undertaking was financed 
entirely on what, if he could use the term, he would call open 
accounts.“ Не did not object to the way in which the tramway 
accounts were k^pt, but to the liaes on which the undertaking was 
started. The result: of the tramways, while perfectly satisfactory, 
were not such as he believed would have been arrived at by a 
private company. The undertaking was favoured inasmuch as the 
road department bore a large portion of the expenditure, which, he 
contended, ought to be charged to the tramway account. Whenever 
a street widening took place fora tramway, the whole of the cost 
was debited to the improvement account, and none to the tramway 
account, so that the tramways may be lookod upon asa sort of spoiled 
child of thecity in the way tbat extraordinary facilities were granted 
to it. 

By Mr. PowELL WILLIAMS: Roads which, for the last 20 years, 
had required widening, were wideued directly they were wanted 
fortramway purposes. If only a portion of the cost were debited to 
the tramway uudertaking, they might not вау much about it. So 
long as the tramways were worked by a private company, the 
Corporation refused to widen the roads ; but directly the Curporation 
became the owners they bought up the land, and what was more, 
they put up expensive property upon it. 

In further cro:s-examination, WITNESS said that in Glasgow they 
could айога to pay а good man to mauage the tramways, and 16 was а 
good thing that the matter was left to offi 1als. Hecontended, however, 
that the Town Council was established to look after the health and 
good government of the city, and not to launch out into all kinds of 
tradiug. The electric light undertaking of the Couacil had, во far, 
hardly managed to pay its way, and he did not believe a proper 
amount was written off for depreciation. Then they had the 
telephones which had had too short ап existence for 
him to give an opinion upon, but the telephones had 
developed animosity between the Corporation and tne National 
Telephone Co., and they had recently cut off the National 
Telephone Co. from the municipal buildings altogether. When 
competition between а Corporation and a private enterprise 
degenerated into bad feeling, it showed what the daugers might be. 
He thouzht they ought to know whether the tramway extensions 
outside the City boundary paid. 

By Sir J. Sit&LING. MaxwFLL: His complaint about the tram- 
ways was that the undertaking was given advantages waich would 
not be given to а trading corporation. In the ease of Motherwell 
just recently, the private company had to pay very heavily for tne 
improvements. 

Replying to Sir J. WoopHousE, Witness said the tramway 
users got full beuetit by the reduction of fares to a minimum. 

The Committee adjourned. 


Karl Crewe presided on Monday at a further sitting of the Joint 
Committee. 

Mr. Camas. Н. Wirson, President of the Incorporated Society of 
Accountants, Mayor's auditor, and Chairman of the Parliamentary 
Committee of the City of Leeds, said he was in favouc of provision 
being made for the more adequate and efficient audit of the 
accounts of municipalities by professional auditors only, who ought 
to be appointed by the respective municipalities, subject to the 
approval of the Local Government Board. He was strongly 
opposed to any extension of the audit department of 
the Local Government Board. It was requisite, when trading 
concerns were carried on, that auditors should be familiar 
with the drawing of trading апа profit and loss accounts and 
balance-sheets. In trading operations carried on by municipal 
authorities, a standard form of accounts should be presented by the 
Local Government Board, in consultation with the Institute of 
Unartered Accountants, the Incorporated Society of Accountants and 
Auditors, aud the Incerporated Institute of Municipal Treasurers 
and Accouutauts. Separate accounts should be kept fur each under- 
takivg carried on, and the profit and loss ассоци should be clearly 
shown after making all necessary allowances for depreciation. In 
this connection he pointed out that all the plant aud equipment 
should be properly maintained ia perfect working order, as 
obviously, it this were not done, the revenue-eárning capacity of the 
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undertaking would be seriously interfered with. The heads of 


departments should be required to certify that this has been done. 
This was not dependent on the operation of the sinking fond, nor 
any extra depreciation fund which it might be thought necessary 
toset up. The net profits of any municipal undertaking should be 
paid over to the account of the borough fund. Therefore any loss 
wbich might result from the trading department should also be 
male good out of the rates, but tbe balance cf profit from one 
department should not be transferred to meet the loes of another 
department. 

lu cross-examination, WiTNESS said he was not in favour of muni- 
cipalities running tramways at cost price, because a number of 
people who were not ratepayers were carried. Corporations ought 
to be allowed to invest their einking fund in their own under- 
takings. He was not in favour of muvieipalising everything, and 
thought the operations of Corporations should be confined to the 
things they now went in for. 

Mr. JREVES, town clerk of Leeds, said the accounts of munici- 
palities were well kept, and all separate items properly chargeable 
to the undertaking were so charged. His own opinion was that a 
Government audit would not change the positions of various under- 
takings. While agreeinz with the suggestion that certain street 
improvements should be charged to tremways, he would point out 
that this could not be done save by special power. They had to 
make a return to the Local Government Board with regard to the 
electric light undertaking, and he should think it would be easy to 
compare 3uch accounts with the accounts of electric lighting com- 

Dies. 

Pur. SHIRLEY Price, M. I. E. E., of the firm of Messre. Wheatley, 
Kirk, Price & Co., engineering valuers, said it was absolutely 
necessary to write off depreciation in the case of electric lighting, 
electric pwer and tramway undertakings. If they took the plant 
of an electric lighting undertaking erected 10 years ago at the cost 
of £50,000, he would be a bold man who would вау that the actual 
value of s ich a concern to-day was anvthing like half that amount. 
If no depreciation were made the profit and loss account would be 
wropg to tbat extent This depreciation must be made quite 
separate from the sinking fund which was to replace loans. When 
they were dealing with machinery and plant this depreciation was 
bound to take place, although it would be accelerated or retarded 
by the method of maintenance. No practical man would dispute 
the fact that depreciation did take place, but the extent of the 
depreciation depended on a variety of conditions, some of which 
were beyond the control of the user. If the user took pride in his 
plant, he would maiotain it at a high standard, and by so doing 
minimise the depreciation, but under the beet conditions deprecia- 
tion must take place. In new enterprises this bad been particularly 
the case owing to new inventions and improvements. Не supposed 
there was scarcely an electric station about five years old which 
had not had to discard costly plant, some scarcely used, in order to 
replace with some new invention giving more economical and 
desirable results. He knew it was the rule for private companies to 
at once write off such discarded plant, but he did not know what 
municipalities did. There was ouly one way in which the proper 
amount could be written off accurately for depreciation, and that was 
by the actual examination by an expert valuer. He knew of no 
Corporation which had adopted the principle of periodical valua- 
tion, but it was a common custom amongst high-class engineering 
firms to have euch valuations. 

In answer to various members of the Committee, Wirnrss said 
that the first valuation as he had suggested in the case of Leeds, 
would probably cost £2,0:'0 or £3,000, and" be thought it would be 
а practical thing for a Government valuer to be appointed to value 
municipal properties. 

Mr JohN ASTILE, of the Battersea Municipal Alliance, gave 
evidence with regard to the growing debt and rates of Battersea, 
aud drew attention to the way in which the work carried out by,the 
works department of the borough had largely exceeded the 
estimates. In the case of the municipal electric lighting under- 
taking there in 1901—2, the working expenses were £4,24? 2s. 6d. ; 
the interest on loan, £3,429 128s.; and the principal repaid, £379 
148. 7d. The revenue for the year was £4,203 2s. 5d, showing a 
loss of £3,849 63. 8d. Since the elec'ric light undertaking first 
commenced there had been a loss to the ratepayers of £9,000, and 
no allowance had been made for depreciation. He deprecated the 
easy facilities given by the London County Council for the obtain- 
ing of loans, and thought the County Council ought not to make a 
profit on such loans. 


SHEFFIELD CORPORATION BILL. 


On 23rd and 24th ult. a Select Committee of the House of Commons, 
under the chairmanehip of Mr. Heywood Jobnstoue, considered the 
Omnibus Bill of the Sheffield Corporation. Parts of the Bill were 
opp sed by the Electrical Traders’ Association of Sheffield. 

Mr. BacGGALLAY, К C., who represented the Corporation, said the 
thi'd part of the Bill related to tramways, but the promoters did 
not propose to proceed with the portion relating to new tramways, 
but only with the portion which related to the making of a tunnel 
for the purpose of carrying cables for the transmiseion of electrical 
energy to certain portions of the tramways. In Part 4 the Corpora- 
tion sought various powers with regard to the supply of electrical 
motors and apparatus. 

Tue Committee having dealt with the portion of the Bill con- 
cerning waterworks, 

Ыт. Hassett, who represerted the Electrical Traders’ Association, 
stated that an arrangement had been come to between the parties 
with regard to the electrical portion of the Bill, and the following 
substituted clause 26 had been agreed upon :— 

“1. The Corporation may purchase and may supply, tell and let 


- and other underground railways. 


for hire, but shall not manufacture, electric motors, apparatus and 
things for cooking, heating, ventilating aud for motive powers, and 
may provide materials and do all work necessary and proper for the 
fixing, eetting up, connecting with supply mains, alteration, repair, 
or removal thereof, and may take such remuneration in money or 
tuch rente or purchase for and make such terms and conditions with 
respect to such supply, selling, letting, or use, setting up or altering, 
or repairing or removal, aud for securing the »afety and return to 
the Corporation of such motors, apparatus and tLings as may be 
agreed upon between the Corporation and the persons to or for 
whom the same are sold, supplied, fixed or set up; and the pro- 
visions of Вес. 25 of the Electric Lighting Act of 1882 shall extend 
and apply to all such apparatus and things. 

“2. Any expense incurred by the Corporation in carrying into effect 
the provisions of this section shall be deemed to be expenses 
incurred by the Corporation under the Electric Lighting Act of 
1882, and not otherwise provided for, and the provisions of Seca, 7 
and 8 of that Act shall extend апа apply accordingly to such 
expenses. 

“3. Any moneys received by the Corporation under this section 
shall be applied in manner provided by Article 61, paragraph B of 
the Sheffield Electric Lighting Order of 1892." 

This part of the Bill was then agreed to, and the Committee pro- 
ceeded to deal with matters not electrical. 


RoyaLr CoMMISSION ON LONDON TRAFFIC. 


SIR Davip BABRBOUR (chairman) presided over a further meeting of 
the Royal Commission on London Locomotion held at the West- 
minster Palace Hotel on Friday. 

Mr. E. HARPER, statistical officer of the London County Council, 
occupied the witness-box all day, and submitted an immense 
number of statistics relative to London population and the difficulty 
of housing the workpeople. He expressed the opinion that 
travelling facilities were of the utmost importance for dealing with 


the problem of housing, and contended that there must be some 


inducement given to workmen to live further out from tbe centre. 
He showed tbat rents in the central area do not represent the true 
commercial standard, and that the differences between the rest of 
the county and extra-London are sufficient to cover a workman’s 
travelling expenses and extra cost of meals. He thought that work- 
men’s trains sbould be increased, and that the maximum cbarge 
should be 2d. for 20 miles—10 miles each way. 

WITNESS was examined at some length as to the question of on 
whom shall fall the loss arising from the provision of a cheap means 
of transit, and he held that there was a precedent in the Cheap 
Trains Act for the lose falling on the carriers. 

Bir J. DiusDALE put it to witness that what his contention really 
came to was that the shareholders in railway companies, who found 
the money to construct railwave, were to bear the cost. 

WiTNESS admitted that what was for the benefit of the whole 
community ought to be borne by the whole community, but pointed 
out that the community had dealings with the railway companies 
and granted them privileges, and thus had the right to expect 
something in return, When railway promoters came before Parlia- 
ment, they had certain powers and certain obligations conferred 
upon them, and shareholders subscribed money in the light of 
having both privileges and obligations. 

Replying to Sir J. Dickson POYN DER, WiTNESS thought that the 
great trunk lines could aesist in solving the problem by baviug 
branch lives, and pointed out what the Great Eastern Co. bad done 
in this way. In the case of the Waterloo and City Railway, no 
doubt that bad relieved the stre-ts of cab trafic to some extent by 
affording passengers by the London and South-Western Railway a 
quick and easy means of reaching the city. 

WiTNESS proceeded (о deal with the omnibus traffic, and рате а 
great many figures relative to the rates charged for workmen, and 
further showed the approximate speeds per bour on the “Tube” 
He suggested tbat extensions 
underground of railways and tramways through tbe central area 
would relieve both pedestrian and vehicular traffic in the atreets. 
He referred to the effects produced in the case of the Central 
London Railway and the electric tramways which feed it, and eug- 
gested the provision of cheap travelling facilities into and out of 
London in every direction. 


CHARING Cross, EUSTON AND HaMPSTEAD Raltway BILL. 


THE Charing Cross, Euston and Hampstead Railway Bill came 
before the Earl of Belmore's Select Committee of the House of 
Lords on Wednesday last week. Counsel fcr the promoters were 
Mr. Balfour Browne, К.С, Mr. Thomas, and Mr. Ross 

The promoters’ case was opened by Mr. BaLFouR Browne. He 
said that the promoters, the Charing Cross, Eueton and Hampstead 
Railway Co. desired, in the Bill, to have powers to acquire a cer- 
tain small piece of property for the purposes of a station at North 
End, Hampstead. They also required powers to make some altera- 
tion in one of the clauses of the Bill. The Tube live already autho- 
rised ran from Charing Cross, under the Cbaripg Cross Road, Hamp- 
stead Koad to Euston Station, ard from Euston Station to Camden 
Town. At the latter place the line branched off, cne portion going 
to Kentish Town and Highgate Hill, and the other, really a con- 
tinuation of the main line, proceeding to Hamprtead and Golder's: 
Green, at which place there was a terminus. In the course of time, 
no doubt, that portion of the line would be continued to Watford. 
Motor carriages would be used on the line, as it was found that they 
did not cause so much vibration as separate locomotives did. Dealing 
with the question of tbe clause, he said that there was at one time a. 
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proposal to transfer a line from Golder's Green to Edeware to the 
promoters. The London Connty Council objected to that, and the 
clauses providing for that transfer were accordingly struck out of the 
original Bill. The same body, the London County Council, now 
abjected to clause 31. That clause was for the purpose of giving 

ect to an agreement between the promoters of tne present scheme 
and the Uadergroand Co., by which agreement the latter company 
were to supply the promoters with the necessary current for work- 
ing the line. The original Bill sought power to lease the whole 
undertaking to the Underground Co., but this was struck out by the 
Belect Committee of the House of Commons when they considered 
the Bill. Counsel said that the Underground Co. was a company 
which had been formed for the purpose of generating and supply- 
ing on a very large scale the current required by a number of the 
tubs railways of London. It would be seen, therefore, that the 
company could supply electricity very cheaply. In fact, the 
aoe es could supply current at а cheaper rate than the railway 
cou 

Mr. PoLLocr, К.С. (for the London County Council), said that 
what the Council objected to, were the words in the clause work- 
ing and handling traffic.” The Council wanted to prevent a 
limited company from working a statutory rails ay. Working,“ 
said counsel, is a word which means a good deal in railway 
matters.” 

As this point the СнАлАївмАМ of the Committee suggested that 
perbaps the objection might be met by the insertion of the word 
“electrical” before the word working“ 

Mr Tuomas (for the promoters) intimated that the promoters 
would accept that. 

Mr. РЕвкв was then called and gave evidence very briefly, saying 
that what the promoters required, was that the control of the elec- 
trical working of the line and the men employed in that working 
should be under the control of the Underground Co., who supplied 
the carrent. 

Mr PoLLocx, K.C. (for the London County Council), addressed 
the Committee. 

Mr. YkREES8, who was called on behalf of the promoters’ care, 
said that it was moet important that the working of the line 


should be under one head. The promoters had unfortunately,- 


given up their powers to generate the vecessary electricity for their 
line. It was most essential that the engineers and mechanics who bad 
to control the working of the lines should themselves be under the 
control of the company supplying the current Should the word 
elertrical be inserted, it would mean that the only man on a train 
who would be under the control of the company, would be the man 
in charge of the motor. It was not tbe intention of the Under- 
ground Co. to interfere iniany other way with the working of the line. 
It was not intended to control the company, and they (the com- 
pany) bad now given up all ideas of leampg the undertaking to 
them They merely required to have control of the mea who 
worked the trains, signals and the lifts 

Wrrxess, crose-examined by Mr. Porrock, K C., said that he bad 
suppli d electricity to many companies, aud in every case there 
was some arrangement by which the company supplying the 
епгтепё had some control over the men engaged in the working of 
tbe line. 

Re-examined by Mr. THox48: There was no intention of inter- 
fering with the rates and cbargea or fares, or any of the managerial 
work in connection with the working of the railway. All the com- 
pany desired was to have supervision over the actual working of the 
trains. | 

Mr. GaLBRATTR, the engineer to the company, was called to give 
evidence with regard to the proposed purchase of property at 
North End for the purpose of a station. He said also that there 
was а proposal to alter the level of the line were it passed under 
Golder's Hill. — 

Evidence h ving been concluded, the question of the clause was 
again oonridered. 

Mr. PoLrLocx suggested that the words “апа the use of such 
power or current on" migbt perhaps be substituted for the words 
“for the working and handling of traffic.” Auotber suggestion he 
made was that the agreement should be subject to the approval of 
the Board of Trade. 

Mr. THomas (for the promoters) considered that the suggestion 
with regard to the Board of Trade was without precedent. Every- 
thing on the railway was subject to the Board of Trade. If such a 
suggestion were carried out it would be а dangerous extension of 
tbe ordinary law. With regard to the clause, all they asked for 
was that they should enter into an agreement with the Underground 
Co. for the electrical working of the line. 

The Chairman at this point ordered the room to be cleared. 

Atter conferri: g for some minutes, the CHalnMan said that having 
considered the matter of the clausc, the Committee could not see 
that there was much difference in the two suggestions. However, 
they bad agreed that tbe clause should be as sugges'ed by the pro- 
moters, and that it should be subject to the approval of the Board 
of Trade. They accordingly fouud the preamble proved. 


Crry AND Sours LONDON ELECTRIC RAILWAY. 


Tum» Earl of Belmore's Select Committee of the House of Lords 
had this Bill before them for several days last week. The Bill had 
already passed a Select Committee of the Commons earlier in the 
present sesaion. 

Counsel for the promoters were Mr. Moon and Mr. H Lloyd. 

Opposition to the Bill came from tbe Metropolitan. Railway Co., 
represented by Sir Ralph Littler, K. O., who petitioned on the 
groand of competition. 

In opening the case for ће promoters, Mr. Moon explained that 
the Bill sought to empower the company to construct and work a 


length of tube railway from the Angel, Islington, to King's Cross 
and Euston, as a continuation «f the existing line. Another pro- 
posal of the Bill was to authorise the company to take over the 
construction of the already suthorised line to Brixton, and in con- 
nection with tbat line to make a tunnel under the river, and to 
construct а new station at King William Street. Dealing with the 
first part of the scheme — tbe Angel-Euston line—counsel said that 
it was considered t: be a most desirable impr vement. At present 
the line ended at Islington. At Islingtor there was the Agricul- 
tural Hall, a: d the only way of reaching that place from the North 
and North-West at the present time was by way of King's Cross or 
the North London Railway. The extension to Euston would be a 
valuable addition to the means of transit ір L mdon, for it would 
place the N. rih in direct communication with the South. That a 
large traffic was carried South was аһ own hy the fact that one third 
of the passengers who booked at the Angel were carried to the 
extreme south of the liue 

Mr. C. @ Morr the chairman of the line, was the first witness 
called. He gave evidence cf the number of passengers carried, and 
wan cross-examined by Sir Ralph Littler for the Metropolitan 
Railway Co. 

Sir BENJAMIN Baker, the engineer to the company, gave 
engineering evider ce of a similar nature to that given by him before 
tue Commons Committee. 

Cross-examined by Sir Raren, WiTRESS eaid that it was true that 
the proposed extension did not carry out the recommendation of 
the Joint Committee of Tube Railways, that euch lines should run to 
the circumference of London. That defect would be obviated, 
however, by the services of the Great Northern, Midland, and the 
London and North-Western Railways. To carry lugzage on a 


railway such ав this, with a two-minute service, would greatly dis- 


locate traffic. 

A large number of local witnesses were then called. 

Mr. Turnbull, general superintendent of the London and North- 
Western Railway Co., Mr. Forbes, general manager of the London, 
Brighton and South Coast Railway Co., and Mr. Mathieson, general 
manager to the Midlaud Railway Co, aleo spoke in favour of the 
Bill, Mr. Forbes t ay ing that the line would be very convenient for 
the long-distance traffic between the Midlands and the South Coast 
watering places. 

On Friday Alderman Dew, L.C.C., said that the National Associa- 
tion for the Extension of Workmen’s trams, of which association he 
was secretary, was strongly io favour of tbe extension. 

Mr. T. C. JENKIN, the general manager of the company, was also 
called in support. This concluded the case for the promoters. 

Sir RALPH LirTLER (for the Metropolitan Railway) said that he 
would call witnes-es before addressing the Committee. 

Mr. A. C. ELLIS, the general manager of the Metropolitan Co., 
was then called. He considered that his company provided all the 
accommodation required by their Gower Street station. Woen his 
company's line was electrified there would be an increased service, 
with similar rolling stock to that on the City and 5 uth London 
Railway. He thought that his company should have some pro- 
tection at a time when they were expending large sums in electri- 
fying their ra lway. 

Sir RALPH LITTLER having addressed the Committee, Mr. Moon 
replied ou behalf of the promoters. With regard to the electritica- 
tion of the Metropolitan Railway, he said that it was true that the 
company were electrifying the line, but they were electrifying the 
whole line, aud the large sums talked about were not being spent 
only on the short portion with which it was contended the South 
London line would compete. 

At tbe conclusion of с‹ unsel’s speech, the Committee, without 
clearing the room, found the preamble proved and the Bill was 
ordered to proceed. 


GOSPORT AND FAREHAM TRAMWAYS. 


Tue Bill of the Portsmouth Tramway Co was before a Select Com- 
mittee of the House of Lords last week, presided over by Lord 
Hatherton. Mr. J. D. Fitzzerald, KC, Mr. А C. Worth and 
Mr. L Масяввеу appeared for the promoters; the opponents being 
represented by Mr. Pember, K C., and Mr. Page, K C. 

In opening tbe cave, Mr FITZGERALD said the Bil! was one pro- 
moted by the Portsmouth Tramway Co. with the object first of 
equipping the Gosport tramways with electric tractiun, and to 
exteud them to Alveret ke, which was being done at the express 
desire of the Urban District Council of Gosport and Alverstoke. 
The second ot. į:ct of the Bill was to construct an additional tram- 
way from Alverstoke to Fareham; through Fareham to Porichester and 
Cosham, where a juuction would be formed with tbe recently 
opened Horudean aud Portsdown Light Railway —8 railway which 
belonged to the Provincial Tramways Co., who were also the 
owners of the sbare capital of the Portsmouth Tramway Co. 
The only opponents of the Bill were the London and South-Western 
Ruilway, who alleged that the trams would compete uufairly with 
their line, but learned counsel said he thonght he would be able to 
show the Committee that there was nothing serious in the 
opposition. 

Mr. A. W. WHITE gave evidence in favour of the Bill. He said 
hé waa the original promoter of the Portsmouth Street trams, the 
Gosport Street trame, and the Horndean and Portsduwn Light 
Railway. Before the construction «f the Portsmouth tramways, the 
only public means of convey ance were two omnibuses; whereas now 
the tramways carried 360,000 passengers a week, ог the population 
of Portsmouth twice over. Tne light railway line had succeeded 
beyond all expectation. It was contemplated that the entire tram- 
way would serve a population of about 300000. He agreed that 
the existing train service was well worked by the Loudon and 
South-Western Railway as far as through traffic was concerned, but 
it wos practically of no use for purposes of local traffic. 
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Mr. H. W. SANDFORD, chairman of the Gosport District Council, 
having given evidence in favour of the Bill, Sir CHARLES OWEN, 
the general manager of tbe London and South-Western Railway, 
gave evidence against the proposal. He contended that it would be 
unfair to his company to allow of the construction of the proposed 
tramwav, which throughout practicallv its whole route would run 
parallel with his company's line. They did not object to the 
electrification of the existing line, nor to the construction of the 
short piece of line into Gosport—what they objected to was a 
through line which would take away their traffic 

After bearing counsel in opposition to the Bill, the Committee 
found the preamble proved, except in the case of the proposed line 
from the boundary of Fareham to Cosham. 


BRIGHTON CORPORATION TKAMWAYS. 


A BELECT Committee of the House of Lords, presided over by 
Lord Hatberton, was оп 25th and 26th ult. engaged ii the 
consideration of the Brighton Ccrporation Bill, which seeks to 
authorise the Corporation to construct and work additional electric 
tramways in the borough. and run motur-omnibures in connection 
therewith. Mr. Pember, К C., Mr. C. Baggallay, K. C., and Mr. G. J. 
Tal bot represented the promoters 

Mr. Ph MBER, in opening tbe case, said it was proposed by the Bill 
to extend the tramway system by the construction of a tramway to 
connect Brighton station with the Pavilion riá Queen's Road and 
North Read ; another up Terminus Road and Buckingham Place to 
Seven Dials ; a third from Seven Dials down Muntpelier Road; a 
fourth from Seven Dials up Dyke Road; and a short length of line 
along Gold+mid Road from Seven Dials to the city boundary. They 
also wished for powers to run motor-omnibuses, and to charge а 
higher fare on tbe Elm Grove route on race days. The proposed 
lines would add about 3 miles to the existing system. There was 
а great deal of opposition from frontage re, and in the case of the 
motor-omnibuses, they were opposed by the omnibus company. 
The petition by the National Telephone Co. had been withdrawn. 

Ald. J. C. B.ckwELL, the Mayor, gave evidence, and stated tbat 
the Corporation had already spent £190,000 on tramway, aud on an 
average they carried about 20,000 passengers a day on 64 miles of 
tramways. The earnings for the year endieg March 31st were 
£43,700, and the total expenditure, including interest and sinking 
fund, was £39 563, which left а net profit of £4,135 on the year's 
working. The Corporation proposed to run motor-omnibuses outside 
the borough if they fouud it advisable. 

Mr Ald. StaFFouD, chairmau of the Tramways Committee, stated 
that the tramways had been a great success. Ample funds were 
set aside to keep them in perfect condition. 

Mr. KIixcalp, consulting engineer to the Corporation, believed 
the scheme was a satisfactury and workable one, and likely to give 
good reeults. 

WirNkSS was questioned by Sir R. LrrrLER, К C. (who repre- 
sented the gas company), with reference to elecirolysie, and said he 
did not тірк any protective clause was necersary for the gas com- 
pany. The Bill contained the model clauses with reference to 
electrolytic action. 

Mr. T. HoLLIpAr, the tramways manager, was questioned with 
regard to the gradients, and said there were worse gradients on 
existing routes where tbe tramways bad worked satisfactorily. 

In cross-examination, he said he was not aware that any damage 
bad been done tothe gas company’s property by the tramway. The 
gas company had made claims upou the (crporation, but the 
Council had repudiated liability, acting on his advice, аз the damage 
bad nothing to do with the trams. Ав а тше, a well-conducted 
electric tramway appreciated the value of the property it passed 
near. The inclusive cost of electric energy was 14d per unit, and 
the working expensts per car-mile were 9'2d. and the revenue 10 1d. 
per mile. Е 

The Brighton cars were equipped with three brakes to prevent 
accidents, and they had not had a single a cident. They had 
gradients at Br'ghton far worse than at Chatham, and they had not 
had an accident. 

A great deal of local evidence was tben called. 

Mr S. SELLON, electrical engineer, was called with reference to the 
question raised as to electrolytic action. He stated that a Joint Com- 
mittee of both Houses of Parliament had inquired into the matter, 
and the Board of Trade had made regulations with respect to it. 
Application for an extension of these regulations had been refused. 
The Bill before the Committee contained the model provision 
approved by the Roard of Trade and Parliament, and that waa 
sufficient. Speaking generally, be thought that no danger need be 
apprehended in any properly constructed tramways. 

Sir R. LITTLER handed in several pieces of partially fuscd pipe, 
some of which he said bad been taken from Ship Street. 

WiTNESS said these were examples of fusion of the whole pipe, 
which had been melted, indicating а short circuit from the electric 
light wires, and this could never occur in connection with an 
electric tramway that was properly constructed. It only occurred 
in cases of faulty construction, and had, in fact, only been known 
to happen in America. Under certain conditions of soil small 
currents would produce electrolytical action. 

On Monday further evidence was given by Mr. 8 SELLON, with 
regard to electrolytic action. Witvers was shown some pieces of 
damaged бав pipe ard said the damage might be due to ordinary 
corrosion. Не did not see tbat there was any need for a special 
clause to be inserted in the Bill. 

Some more local witnesses were called with reference to the value 
of property, and the case for the promoters was closed. 

The CHAIRMAN announced that the Committee considered that 
no case tad been made out for tne proposed tramway along the 


Montpelier Road, and that would have to be struck out. They 
refused, however, to allow costs to the objectors. 

Mr. Freeman, K.C., then addressed tbe Committee on bebalf of 
the London and Brighton Railway, in opposition to the suggested 
tramways at Brighton Station. The company, he said, were not 
opposing in any hostile spirit, they did not o., ject to tram ways, but 
the scheme suggested would most seriously iuterfere with their 
traffic arrangements, as it would torn their forecourt into a public 
thoroughfare between tramways 3 and 4. 

It was announced that the Corporation and the omnibus company 
hai come to terms, the Corporation agreeing not to run motor- 
omnibuses along certain routes for а period of three years. The 
Committee again adjourned. : | 


PONTYPRIDD TBAMwATS BILL. 


А SELECT Committee of the House of Commons, presided over by 
Mr. Bond, on 25th, 26th and 27th ult. considered the Pontypridd 
Tramways Bill. 

Mr. Ram, K. C., represented the promoters, and said that the Ponty- 
pridd Urban District Council sought to construct a tramway which 
would connect the existing tramways from Cilfynycd and Treforest 
with the Rbondda Valley, and they proposed to have powers to 
run over the Rhondda Valley Tramway. It was proposed to leave 
the road at Mill Street and go under the Taff Vale Railways, and 
for this purpose a new road would be made. 

A Jarge amount of local evidence was called in support of the 
Bill. and the C: mmittee found the preamble proved. 

Mr. Pacae, K. C., on behalf of the frontagers of Mill Street, sub- 
mitted a clause providing that the proposed tramway should not be 
constructed unless and until the promoters should have satisfied 
the Board of Trade that the road was of sufficient width to allow 
the working of the new tramways. 

The Committee refused to introduce such a proviso, 


Shropshire, Worcestershire and East Denbighshire Electric Power Bill. 
—On Tuesday this Bill came before Earl Morley's Committee of the 
House of Lords, The object of the Bill is to incorporate a company 
with a capital of £450,000 to supply electric energy for power 
purposes. The area of supply will be the whole of the counties of 
Salop and Worcestershire, and а part of the County of Denbighshire, 
Lands for generating stations are scbedu'ed at Hadley, Upper 
Mitton ard Llangollen. There was no opposition to the Bill, and 
the preamble was found proved. 

Hastings Tramways | Bill.—The Committee of the House of 
Commons reportiog on this Bill to the House, states that it 
authorises the construction of extension tramways within the 
county borough of Hastings, and extends the peri ds limited by 
former Acts for the compulsory purchase of lands for the construc- 
tion of the tramways and works authorised by the Hastings Tram- 
ways Act, 1900. It is propoted to enable the promctera to рау 
interest out of capital within the time limited by tbe Biil for tu eir 
construction, and the Committee having beard evidence that the 
payment of such iuterest will naturally facilitate the raising of the 
capital, and that а considerable portion will be subscribed locally, 
consider that uuder the circun.stances the pay ment of such iL terest 
is reasorabl«, and they have allowed the same. 

North-Western Electi?eity and Power Gas.—Eleven pe'itions have 
been deposited in the Private Bill Office of the House of Commons 
against tbe above Bill, including petitions from the Northwich 
Electric Supply Co., the Altrincham Electric Supply Co., the 
Stalybridge and Dukinfield Tramways aud Electricity Board, and a 
number of local authorities. t 

Manchester Corporation Bill —This Bill, which authorises, amongst 
other matters, the Corpcration to construct certain small sections 
of tramways and allows further borrowing powers of £10,5(0 in 
respect of tramways, came before Lord Morley’s Committee on 
Friday, and was ordered to be reported for third reading. 

West Bromwich Corporation Bill.—Earl Morley’s Committee on 
Unopposed Bills considered the above measure, which eecks to 
repeal certain sections of the Corporation’s Act of 1900 providing 
that a space of not less than 9 ft. 6 in. should intervene between 
the nearest tramway rail and the footpatb. This bas been found 
impracticable, and tbe Corporation wish, with the consent of two- 
thirds of the owners, to construct tramways with less space. The 
Bill was ordered to be reported for third readii g. 

Hull Corporation Bill.—A Select Committee of the House of 
Commons under the chairmanship of Mr. Heywood Johnstone, was 
engaged in the consideration of this Bill on 25th and 26th ult. A 
number of matters were dwelt with in the Bill. Mr. White, the 
city engineer, gave evidence with regard to the tramway portion, 
and explained that the object of the tramways sought to be 
authorised was to link up tramways already authorised or in opera- 


tion, and to open up fresh routes into the centre of the city by way 


of Alfred Gelder Street, High Srreet, over Drypool Bridge, along 
Clarence Street to Holcerness Road, and also by way of Cuttirgbam 
Road. There was no opposition to this part of the Bill, and it was 
passed, as was also a clause relating to the acquisition of lauds for 
the construction of a generating station on the north side of Osborne 
Street. 

Baker Street and Waterloo Railway Bill.—On 26th ult. the above 
Bill, which provided for tbe extension of time for tbe acquisition of 
lands and construction of the Baker Street and Waterioo Railway, 
came before the House of Commons Committee on Unopposed Bills 
and was ordered to be reported for third reading. 

Dudley, Stourbridye and District Tramways.—It is reported that 
all opposition 10 this Bill bas been withdrawn, and, accordingly, it 
will be referred to the Unopposed Committee. 
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Standing Orders.—The Standing Orders Committee of the House 
of Lords has that the Standing Orders not complied with 
ought to be dispensed with in the case of the following Bills, and 
the parties be allowed to proceed :— Metropolitan District Railway 
(Various Powers), Wigan Corporation Tramways, Romford and 
District Tramways, and the Beckenham U.D. Council. In the case 
of the Stroud and District Tramways Bill, it will be allowed to pro- 
ceed, subject to the names of James Grainger Bellamy and Alex. 
Siemens being struck out. 

Rochester Corporation Tramways.—The Standing Orders Committee 
of the House of Commons bave decided that in the case of the above 
Bil, the Standing Orders ought to be dispensed with, and the 
parties be permitted to proceed. 


L. C. C. ELECTRIC TRAMWAYS. 


Ата meeting of the Council on Tuesday, the Highways Committee 


recommended that they should be authorised to prepare plans, speci- 
fications, and estimates of the oost of reconstructing for the 
conduit system of electric traction the following existing tram- 
ways and constructing for the same system the new tramways 
mentioned as already authorised: 


l.—ExisriNG TBRAMWAYS FOR CONDUIT SYSTEM. 
1. Moorgate Street terminus, cia City Roa?*, to the Angel public-house 


Istington. 

2 Angel, Islington, vic High Strect and Upper Street to Highbury Station, 
North London Railway. 

Ч High Street, Islington, ria Essex Road, to St. Paul's Road. 

4. Holborn. ria Gray’s Inn Road, to King's Cross. 
i 5. Tbeobald's Road, ria Clerkenwell Road and Old Street, &c., to Cambridge 

6. Mile End Road, ria Cambridge Road and Heath, Mare Street and Lower 
and U Clapton Road, to Stamford Hill. 

1. Street, ria Great Eastern Street, Commercial Street and Leman Street, 
to near London Docks. 

8. Clerkenwell Road, via Farringdon Road, King’s Cross Road, to King's 
Cross. 

9. King's Cross, ria Pentonville Road to the Angel, Islington. 

10. Aldersgate Street, via Goswell Road to the Angel, Islington. 

II. High Street, Whitechapel, via Commercial Road, Commercial Road East, 
and East India Dock Road to Brunswick Road. 

12. East India Dock Road to tramway terminus in West India Dock Road. 

13. Aldgate terminus, ria High Street, Whitechapel, and Whitechapel Road 
to Cambridge Road. 

14. Hampstead Road terminus to south side of L. and N. W. R. bridge near 
Amptbil! Square. : 

16. Norson Folgate, via High Street, Shoreditch, Kingsland Road and High 
béreet, Stoke Newington, to Upper Clapton Road. 


la.— AUTHORISED NEw TrRanways. 


1. Parringdon Road Meat Market, via St. John Street and St. John Street 
Road, to the Angel, Islington. 

з. Holborn Town Hali, ria Rosebery Avenue, to St. John Street Road. 

3. Brunswick Road, ría East India Dock Road, to county boundary at Barking 


Road 
The Highways Committee also recommended that the undernoted 
lines should be reconstructed or constructed for the overhead trolley 
stem :— 
ы 9.—Ехївтїкє TRaMWAYS FOR TROLLEY SYSTEM, 
1. East India Dock Road, ria Burdett Road, to Cassland Road terminus. 


2. Cambridge Road, via Mile End Road and Bow Road, to the county boundary 


et Bow Bridge. 


. City Road, ria East Road, Bridport Place, New North Road, Southgate 
Road. Mildmay Park and Green Lanes, to the Manor House. 


4. Mintern Street, cia New North Road, Canonbury Road and Holloway Road, 
to Archway Tavern. 


5. Mare Street, Hackney, гіа Graham Road, Dalston Lane, and Ball’s Pond 
Road, to F.ssex Road. 


6 High Street, Islington, ria Liverpool Road, to Holloway Road. 
7. Caledonian Road (from near Pentonville Road) to Holloway Road, 
A, Panoras Road, ría Great College Street, to Kentish Town Road. 
9. Hampstead Road, via Camden Road, Parkhurst Road and Seven Sisters 
Road, to Finsbury Park. 
x 0. Hampstead Road, ría Kentish Town Road and Junction Road, to Archway 
avern. 


11. Kentish Town Road, ria Highgate Road, to terminus a$ Swain's Lane. 

12. Kentish Town Road, ría Prince of Wales Road, to Malden Road. 

13. Hampstead Road, from south side of L. & N. W. R. bridge near Ampthill 
fiere, ria High Street, Camden Town, Chalk Farm Road, Ferdinand Street, 
Malden Road, Southampton Road, Fleet Roed, Agincourt Road and Constantine 
Road, to Hampstead Heath. à 

` 9a.—AUTHORISED NEW Lines. 
1. Cassland Road terminus to Dagmar Road 


4 Lower Road, ria Kenninghall Road and Evering Road, to Stoke 
Newington 


& Junction between Ball's Pond Road (existing lines) and Mildmay Park 
(existin EE lines). 
4. 


x Road, ría 8t. Paul's Road, to Canonbury Road. 
5. Great College Street, vía Crowndale Road, to High Street, Camden Town. 
€ Malden Road, ria Prince of Wales Road, to Haverstock Hill. 

Mr. 8. Low, on the report coming forward for consideration, sug- 
gested that it should be postponed as negotiations were proceeding 
about which the chairman of the Committee would probably inform 
the Council There was also another reason why the report should 
be adjourned, as it Һай been agreed that it should be díscussed in 
conjanction with another report, which was not before the Council 
on that oceasion, on tbe cost of electric traction. 

Mr. Collins asked whether the chairman would bring up estimates 
of the cost of the proposed new electric tramways. 

Mr. J. W. Benn, in reply, remarked that Mr. Low had anticipated 
the euggestion which he was about to make. In view of the con- 
ference which was to take place with the borough councils on the 
following day on the question of the systems for the northern lines, 
it was evidently necessary that the report should be postponed until 
mext week, and then the other report, which by inadvertence had 
been omitted, would be reinstated and Mr. Low would be able to 
diecoss the overhead and conduit systems. With regard to Mr. 
Collins's question, he said that tfie second report contained the figures 
which he desired. 


The consideration of the report was then postponed. 


CORRESPONDENCE. 


The Cobden Club and Foreigners. 


As І see that some people are still labouring under the 
delusion that the Cobden Club is composed of foreigners, 
will you permit me to state categorically in your columns 
that the only foreigners who are in any way connected with 


‘the club are honorary members who pay no subscription, and 


have no part in directing the policy of the club. They have 
been elected honorary members solely as a recognition 
of their services in advocating the cause of free trade in 
their own countries. 


Harold Cox, : 
Secretary of the Cobden Club. 
Gray's Inn, W.C., 


June 28rd, 1903. 


Wiring Specifications. 


I received a specification a few days ago which contained 
the following clause, which, I must admit—and I receive a 
lot of specifications from different engineers—strikes me as 
rather peculiar reading. 

„The contractor to include in his quotation the sum 
mentioned in the specification as being set aside for certain 
special fittings that will be required. This sum represents 
the net prime cost of the fittings after deducting all trade 
discount but not the usual 2} per cent. for cash, and he 
must include in addition in his contract а sum representing 
the profit he requires on fittings costing the amount men- 
tioned.” 

It appears to me that this clause informs the private 
individual of a good deal more than he is entitled to 
know, and I suppose the next thing we shall be invited to 
do will be to state the actual nett cost of the whole work, 
and then add our profits. 

If electric lighting specifications were scheduled in the 
Same manner as 8 builder’s specification, it seems to me 
that this class of work would partake rather less of the 
nature of a gamble than it does at present, as it would 
present prospects of a certain gain, rather than an unknown 
loss. 

The extraordinaiy discrepancies between the highest and 
the lowest tenders in most contracts of any size, are а good 
example of how these amounts ere guessed at. These 
discrepancies, ав you may be aware, are not known in con- 
tracts for buildings, even when the amount is as much as 10 
times that of an electric lighting contract. 


Wiring Contractor. 


[The requirement quoted by our correspondent certainly 
constitutes a remarkable and impertinent invasion of the 
contractor's private affairs ; the consulting engineer has not 
the slightest right to the information demanded, any more 
than he has to а statement of the contractor's annual profits 
—or losses, Moreover, the information is unnecessary.— 
Eps, Exerc. Rxv.] 


Electricity in Mines. 


I should like to be allowed to correct a slight mis- 
apprehension in Mr. Simon's letter under “ Electricity in 
Mines." | . 

He is mistaken in supposing that I have overlooked the 
economy of high pressures at the motor terminals. My 
contention is that we secure, at present, no ultimate 
advantages by employing high-tension in such places as 
mines. 

Mr. Simon forgets that a saving of this kind in the first 
cost of the installation is very liable to be swallowed up, or 
even exceeded, by expenditure on special casings, conduits, 
and other precautions against accident to the high-pressure 
lines, in the shafts and in-bye, and on maintenance of the 
same. The latter may become impossible, except at very 
great expense, where an unusual amount of “ heaves” or 
other motion of the strata occurs. 

The cables are, perhaps, to be considered as the most 
vulnerable portion of the system. Their improvement in a 
mechanical sense should, I think, pave the way for higher 
pressures. 
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I can agree with all Mr. Simon says as to the relative 
importance of switchgear. 

As Mr. Scott has pointed out with much clearness, the 
primary considerations are safety of life and immunity from 
breakdown (stoppage). Cost of copper is, generally, of 
secondary importance in mining work. We should not lose 
sight of the fact that we have not yet introduced pressures 
of 3,000 volts, or similar values, into our houses and 
factories to any extent, and that in a colliery we havea 
dangerous and confined situation to begin with. We cannot 
rely upon rubber mats and gloves amongst a class of work- 
men in whose eyes a copper wire is as innocent an object as 
it is in those of the ordinary householder. 


Adolphus B. Croft. 
London, June 29%, 1903. 


Shunt Losses in Meters. 


In a letter in your issue of June 19th, Mr. Holden makes 
reference to my statement in a letter you published on 
June 5th, relative to the extremely low starting current of 
certain alternating current meters, used very largely in 
America with great satisfaction. 

I must admit that, in common with those of other 
countries, lighting engineers in America have had the same 
complaint to make as to some meters starting with no load, 
as mentioned by Mr. Holden and also by Mr. Clothier, in 
your issue of June 12th. 

With their cause, as found in the employment of jewelled 
or other mechanical contact bearings, and commutators, 
and the necessarily consequent devices for adjustment, thi se 
complaints have been removed with respect to the meters to 
which I made reference. 

The shortcomings of some should not, in justice, be 
charged up against all, either in England or America, and 
it may be that in the products of other countries, besides 
America, may be found some meters to perform as badly as 
those that have led the two gentlemen mentioned to form 
the opinions they seem to hold. 


Wm. C. Anderson, 
Enyineer, Stanley Instrument Со. 
Paris, France, 
June 25th, 1903. 
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BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING JULY 187, 1902. WEEK ENDING JUNE 30TH, 1903. 


Adelaide : és .. Value £68 Adelaide  .. . Value £17 
5i Teleg. cable .. iis 54 Alexandria .. ВИ és x 28 
Alexandria. Teleg. mat. . 898 Amsterdam ‚з ae ee 126 
Amsterdam. T es x 87 Auckland. ae E es 80 
Boulogne .. 808 e: .. 140 Bangkok T $5 uis 40 
Caloutta ee ee ee ee 195 Bom ay ee oe ee ee 29 
Cape Town.. i - .. 251 РР Teleg. mat. .. .. 198 
Fremantle .. it 2s T 59 Buenos Ayres T ox » All 
Hamburg .. СЕ £x ee 169 Calcutta  .. os as „ 466 
Melbourne. Teleg. wire . 1,820 i Teleg. mat. 784 
Nagasaki .. be ss .. 812 Cape Town .. oe we . 2,085 
Shanghai. Teleg. apparatus .. 9 Constantinople. "T . 106 
Sydney es © "m . 545 Delagoa Bay ss es .. 191 
Durban © s s3 „„ nil 

$3 Teleg. mat. .. ) 888 

East London T ee . 826 

Hamburg. Teleg. mat... .. 970 

А Hobart x " уе . 900 

Lisbon. Telephones... ва 42 

Melbourne .. 68 EN .. 806 

Montreal .. či oe s 42 

Ostend АР vs i ree 40 

Perth.. : " es ae 

Port Elizabeth ., as РЕ 30 

Rotterdam .. - as v 18 

San Sebastian аё "e “э 38 

Santander .. a x E 90 

Shanghai " 27 

Sydney cs лә we . . 102 

s Teleg. mat. .. "T 51 

Yokohama .. v sè ё 108 

Total ee £8,482 Total ee £7,790 


Foreign Goods Transhipped. 


Gothenburg. Elec. appar. Value £40 | Auckland. Elec. mat. 


Value £16 
East London. 9 


Elec. mat. = 
Telephones .. 170 
Elec. mat... are 18 


Melbourne. 
Total ..  .. £218 


Tram Track Drilling Machine.—The accompanying 
illustration shows an electric track-drilling machine for use on 
tramways. It was designed by Mr. A. N. Banister, the engineer 
and manager of the Norwich Electric Tramway Co., after having 
experienced the need of some such machine for use on the Norwich 
tramways. The machine was specially designed so that the com- 
pany could carry out their own repairs. Experience has shown it 
to be an exceedingly useful tool, and on one occasion it drilled 
19 one-inch tie rod holes through the web of the rails in 40 


View oF Track DRILL лт Work. 


minutes. The machine can be used either vertically or horizontal] y- 
The illustration shows it in operation drilling tie rod holes. The 
motor (74 Н.р.) used was a stock one, but a much smaller 
machine would do the work equally well and be much handier. 
Mr. Banister has made arrangements for the manufacture of this 
machine, and can supply it with telescopic shaft and universal 
jointe as shown, or to be used with a Btow flexible shaft, as may be 
desired. 


Pipe Coverings.— We referred some time ago to testa of 
certain pipe coverings of the class used а good deal in America and 
put on in finished form. No plastic tests were then given, and the 
information has been supplemented by Messrs. Snowdon & Co., of 
Millwall, who bave sent us а pamphlet with tests of their plastic pipe- 
covering material which they had tested in competition with other 
coverings. Apparently the various compositions were all of the 
plastic order, and they show that where а bare pipe condensed 
0 878 lb. of steam per square foot of pipe surface per hour with 
80 lbs. pressure, the condensation with coverings ranged from 0:295 
to as low as 0204, the thickness of all samples being as nearly 
as possible alike or 14 in. when applied, drying down to about 
14. At 45 lbs. pressure the same coverings allowed condensa- 
tion to take place, varying from 00213 to 0'162 lb. In each 
case the Snowdon composition shows the best result, but the point 
is that all show great savings as compared with bare pipe. The tests 
seem to compare fairly closely with thore previously referred to for 
sectional coverings, and to dispose of the idea that plastic coverings 
are inferior. Some Russian tests also show very similar results. 


Forthcoming Book.—Messrs. Whittaker & Co., will 
shortly publish “ Whittaker’s Electrical Engineers’ Pocket Book,” 
edited by Kenelm Edgcumbe. The sections in this volume have 
been written by experts, and will contain information intended to 
meet the requirements of the various branches of electrical engi- 
neering. 


Allen’s Engines.—Messrs. W. H. Allen, Son & Co., 
have booked orders for one 80-в.н.р. engine for Messrs. Pilkington 
Brothers; two 365-в.н.р. and two 150-в.н.р. engines for Lon- 
donderry; four 300-в.н.р. engines for Gibraltar Dockyard ; four 
400-B.H.P. engines for Messers. John Taylor & Sons, for the Kola 
Power Station; and one 500-в.н.р. and one 270-B.H.F. engines for 
Rotherham. АП are to be of their well-known enclosed high-speed 
compound type. 


- 


Vol. 83. No. 1,336, JULY 3, 1903. | 


THE ELECTRICAL REVIEW. 18 


New Replacement Fuse.—Mesers. Dorman & Smith, 
of Ordeal Electrical Works, Salford, are putting on the market а 
new type of replacement fuse for main circuits and general ewitch- 
board work. One of these is shown in the illustration below, 
which needs little explanation. The fuse itself is composed of 
multiple strands of fine copper wire, each small strand being 
sheathed in an asbestos casing. This method of construction, we 


understand, has been found, after exhaustive trials, to work most 
successfully. The fuses will open a 500-volt circuit on a dead short, 
with very little external evidence of the fuse having been blown. 
As an extra precaution, the substantial porcelain handle has been 
designed to extend two porcelain walls down to the base, effectually 
screening the contact blocks from any possible contact with the arc. 
Messrs. Dorman & Smith are making up power switchhoards with 
their new pattern grip contact circuit breakers on one pole of the 
generators, and this new replacement fuse on the other, a method 
which is finding favour with both consulting engineer and user. 


Bankruptcy Proceedings.—At the Croydon Bankruptcy 
Court on June 24th, before Mr. Registrar Fox, Walter Elliott 
Roesetter, electrical engineer, 14, Elmer's End Road, Anerley, S. E., 
sppeared for his public examination. His gross liabilities amounted 
to £971, of which £887 was expected to rank for dividend, while the 
deficiency was £174. Mr. W. Hood appeared for the trustee. 
Debtor stated that for 12 years before the receiving order was made 
Łe had been clerk to an engineering firm, his salary for the last three 
years having been £187 3s. per annum. From March to November, 
1901, he was interested in an instrument known as Rossetter's 
electro-magnetic and carbon microphone, and trading with a 
partner as the Eastern Electric Co. at 17, York Terrace, Clapham. 
Debtor's wife was scheduled as an unsecured creditor for £470, 
stated to have been lent to him by her. The premises in which 
debtor was living were stated to belong to his wife, subject to a 
mortgage, and Mrs. Rossetter also claimed the household furniture. 
The examination was adjourned. 


Dissolation.—The Special Telephone Directories, Ltd., 
is winding-up voluntarily, with Mr. F. Cook, of Norfolk House, 
Lawrence Pountney Hill, Е.С, as liquidator. 


The Spinthariscope.—This instrument has been in- 
vented by Sir Wm. Crookes to demonstrate the extraordinary 
physical properties of radium. А small quantity of radium is 
placed in front of a fluorescent screen, and upon examination with 
& highly magnifying power a scintillating appearance is observed, 
as if а number of minute sparks were being thrown against the 
screen. The rays or atoms which are being continuously given out 
by tbe radium are rendered visible when they strike the fluorescent 
screen. 1% is being supplied by Messrs. R. and J. Beck, Ltd., 68, 
Cornhill, E.C. 


Illuminations for President Loubet.— In connection 
with the forthcoming visit to London of President Loubet, the 
French Embassy at Albert Gate will be electrically illuminated on 
the evenings of the 6th, 7th, and 8th of this month. The installa- 
tion in question has been entrusted to Messrs. John Barker & Co., 
Lid., of Kensington, who will also be responsible for the interior 
lighting of the Embassy during the period of the President's visit. 
The illamination works, which comprise an installation of approxi- 
mately 1,500 Ediswan lamps, are being personally supervised 
by the company's engineer, Mr. C. T. McKinlay, A.M.I.E.E., and 
are being carried out with wooden battens, recessed to receive the 
ordinary S-type holders, and painted to resemble the walls of the 
building. 


For Sale.— Two gas engines and dynamos, 140 amperes 
at 100 volts, and 60 amperes at 135 volts, and certain apparatus, are 
offered for sale by Messrs. Massey & Allpress on behalf of a City 
bank. See our advertisement pages to-day. 

Messrs. P. Huddleston & Co. will, on July 13th, offer for sale by 
auction the plant, stock and machinery of the Lonsdale Motor Co., 
Lad. (in liquidation). See our advertisement pages for particulars. 


The Steam Turbine.—The Westinghouse Companies 
are at present building for the Underground Electric Railway Oo., 
Ltd., of London, eight 8,000-H.P. engines, capable of giving con- 
tinuously an overload of 50 per cent., or 12,000 E. p. in all. For the 
Neasden power house of the Metropolitan Railway, there are also 
under construction three units of 5,000 н р. each. The most recent 
important turbine order secured by the British Westinghouse Co., 
is for six steam turbines of 2,000 kw. each. These will be installed 
in the two power houses in the Clyde Valley Electric Power 
scheme, taking the place of cross-compound Corliss engines as 
originally contemplated. More recently still one of tbe largest 
American contracts for electrical power machinery has been placed 
with the companies. This is for the electrical equipment of the 
Philadelphia Rapid Transit Co., and covers 15,000 kw. of steam 
turbine, ard approximately 50,000 Kw. of electrical generating and 
converting machinery for the new Rapid Transit Subway and 
Elevated System of Philadelphia. The most interesting feature of 
the plant is that steam turbines are to be used exclusively for power 
generation in the new central station, now under construction. 
Three units will be installed, each of 5,000 kw. and of the type 
now being built by the Westinghouse Machine Co. for large powers. 
The turbines will be direct-connected to Westinghouse three-phase 
generators, running at 25 cycles and 750 revolutions per minute, with 
steam at 175 lbs. pressure, and 271 in. vacuum, and probably 
100" to 150° of euperheat. The alternators will run in parallel 
on common bus-bars, and power will be distributed directly at а 
normal pressure of 13,000 volts, without the пзе of trans- 
formers. The power station will be located upon the Delaware 
river, and is laid out for an ultimate capacity of 50,000 Kw., 
it being the idea of its designers to concentrate at this 
point the entire power generating equipment, which is at 
present distributed among a number of small stations. The posi- 
tion chosen secures excellent coaling facilities and an inexhaustible 
supply of water. Several sub-stations will also be erected where 
the high pressure alternating current will be converted into low 
pressure direct currert for use upon the third rail of the traction 
system. The first installation will comprise 14 1,000-k w. Westing- 
bouse rotary converters, and two 500-ку. rotary converters. Each 
of the 1,000-xw. rotaries will be fed by three 375-kw. step-down 
transformers, and each of the 500-&w. rotaries by three 175-xw. 
transformers, that is, one for each phase, suitably arranged. The 
new Rapid Transit system, which is now under construction, will 
cover the entire business district of Philadelphia, and will include 
a two and four-track subway about 1} miles in length. The enter- 
prise is one of tbe most important in the history of Ameriean rail- 
way development, and the introduction of the steam turbine in such 
large sizes in that country is particularly gratifying by reason of the 
confidence shown in this type of prime mover, of wholly 
British origin. Tke engineers for the above scheme are 
Meesrs. Westinghouse, Church, Kerr & Co., who represent the engi- 
neering branch of the Westinghouse industries in America. 


Cheap Electric Light.— We have received from Mr. 
D. F. Lang, of 146, Norfolk Street, Glasgow, a pamphlet dealing 
with the relative merits of gas aud the electric light. He appends 
the following comparison of costs between gas at 2s. 6d. per 1,000 
cubic feet, and electric light at 6d. for the first 365 hours and 1d. 
per hour after — Glasgow rate. Both are supposed to give the same 
amount of light, while the gas consumption of a No. 6 gas burner is 
6 cubic feet per hour, and that of a 16-с.р. (electric) lamp is 60 watts 
118 works out in 1,095 hours’ (about a year's) burning as 
ollows :— | 


Taree Hours PER Day. 


даг. 
First 365 hours, No. 6 burner – ° 

865 x 6 = 2,190 ft. at 2s. 6d. per 1,000 .. S. - ..£0 5 6 
Second do. do. do. do. .. ae "m .. 0 6 6 
Third do. do. do. do. v ss 056 

1,095 hours £0 16 6 
Electric Light, 
First 365 hours, 16-с.р. lamp— 

865 x 60 — 21,900 at 6d. per 1,000 £011 0 
Second do. do. а& 14. do. 0 110 
Third do. do. do. do. 0 110 

1,095 hours’ light  .. "о 014 8 


Showing a saving to the electric light account of 1*. 10d. per 
lamp, or burner; to 10 burners, 183. 4d. ; 20 buraere, 36s. 8d. 


Books Received. Modern Locomotive Practice,” by 
C. E. Wolf. Manchester: The Scientific Publishing Co. Price 
108. 6d. net. 

" Annual Report of the Council of the City and Guilds of London 
Institute": Gresham College, Basinghall Btreet, London, E.C. 

„Electrical Engineering,” by E. Rosenberg. London and New 
York: Harper Bros, 45, Albemarle Street, W. 1903. Price 65. 

© Telephony," Vols. i, ii., iii, by Arthur Vaughan Abbott. New 
York: McGraw Publishing Co. Price $1.50 each. (The set of six 
vols. $6). 


Annual Outing.—The employes of the London Elec- 
trical Fittings Co., Ltd, held their ninth annual outing at Egham, 
on Saturday last, io excellent weather. A large party travelled 
down from Waterloo, under the supervision of Mr. F. Denning. In 
the morning, sporte were held in the grounds, and these were fol- 
lowed by a dínner and concert at the King's Head Hotel. 
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A Curiosity in Specifications.— We have had lent to 
us а copy of the specification recently issued for the electric light 
installation at Eastley Sanatorium, and can commend its purchase 
(for the sum of one guinea) and perusal by any electrical con- 
tractor who, having spare cash at his disposal, desires a 
specially risky investment. Не will find an opportunity 
of tendering for the wiring of 142 incandescent lamps to be of 
approved English make, using Glover's 600-megohm grade cable, 
Henley’s flexible, and Tucker switches. The switchboard and distri- 
bution boards he may offer to make himself, but can only do so if 
approved by the engineer. In the power house he must instal a 
battery of a particular size made by the E.P.S. Co., purchase a 
certain dynamo from Mr. Wilson Hartnell, procure a definite length 
of “ Hendry's " belting, and reserve the sum of £430 to cover the 
cost of oil engine, motor, trenching work and contingencies, as 
directed by the engineer. We do not deny that the specitied 
makers are thoroughly experienced and of high repute in their 

articular branchesof the industry, but where in carrying out such an 
installation does the contractor come in? He mercly supplies the 
labour and gets а bare mercbant's profit оп a few items. Aud yet 
he is to take every responsibility for the satisfactory working of the 
whole of the plant, maintain it for six months against damage, and 
submit to the withholding of 20 per cent. of the contract price for 
periods varying from two to six months. In all probibility the 
retention money more than represents the value of the work 
actually done by him, yet he cannot claim any part of it until the 
plant he had no part in selecting works for two months to the eratis- 
faction of the engineer who chose it, and who is the sole arbiter in 
cases of dispute. The requirements are not, in our opinion, just, 
the engineer should specify ends aud allow the contractor to select 
the means, and we are glad that the vast majority of conrul- 
tante are now acting on these lines, and that specifications like the 
one before us are becoming so rare that we are justified in classing 
it as а curiosity rather than an intended basis for an actual business 
contract. 


An American Joke.—We have just learned a thing 
that some have often feared would come to pass—that the 
British Isles no longer have existence. The news is American 
in origin, во that there can be no doubt as to its truth. Further- 
more, the British Colonics are very much in evidence, but they are 
bereft of the Motherland, and are led to seek shelter under the 
wings of the U.S., for all the world like au old clucking hen calling 
another's chickens together. We do not read this statement in 80 
many words, but the Pennsylvania Steel Co. has had the audacity 
to send us а copy of its map of the world with the British Isles 
deleted—lost in the recent rains perhaps ? А couple of years ago 
it supplied the Gokteik Viaduct in Mandalay, and lets the world 
know all about it in an illustrated brochure, Froth Steelton to 
Mandalay,” a sort of cbaracteristically Yankee “ lick-creation " 
story. The map shows the route followed in the conveyance of the 
construction from Steelton Works to its destination, and while it 
shows such places as Iceland, Tasmania, Madagascar, and many 
even less important places, it wipes out these poor little 
islands as with a sneer of contempt. It is the kind of insult that 
some indiscreet U.S. traders are committing every day in their 
excessive pushfulness. We should like to think that the omission 
was only an error, but it is too strange and remarkable for that. 
The incident may afford our manufacturers some little amusement, 
though it is an exceedingly poor joke if such it is intended to be. 


Catalogues and Lists.—The LONDON ELECTRIC WIRE 
Co., Lrp., has issued, in convenient folding pocket form, a new set 
of wire tables giving weights, resistances and current capaci ies of 
annealed copper wires of various sizes; also details of “ Eureka” 
resistance wire; а list of wire gauges in common use, and other 
useful data. 

The LAHMEYER ELECTRICAL Co., Lrp, have issued another of 
their brochures; it illustrates their continuous-current high-speed 
machines. | 

Messrs. Bray, МАВЕНАМ & Reiss, LIp., of Blackhorse Lane, 
Walthamstow, have brought out a price list of their B.M.R. double- 
pole switches and motor starters. Their switch is claimed to be 
completely protected, “ fireproof and foolproof.” 

A taking show card has been got up by the Epison & Swan Co. 
as an advertisement of the Royal Ediswan lamp. It is evidently 
intended as a wall showcard for the premises of retailers and general 
purchasers. | Р 

The Union ELxC RIC Co., Lro., of 151, Queen Victoria Street, 
E.O., is now issuing several further illustrated pamphlets relating 
to its electrical instruments. They describe respectively, the 
" Union” standard “8” type of portable ampere- meters and volt- 
meters for direct and alternating currents; the "P" type ditto for 
direct current; the “ P” type electromobile instrument, consisting 
of dead-beat amperemeter and voltmeter combined in one frame; 
and the “Р” type (moving coil) demonstration galvanometer. 


A Waterproof Motor.—We had an opportunity last week 
of inspecting a real waterproof motor at the Electrical Co.’s 
establishment in Charing Cross Road. Any motor can be made 
water-tight by enclosing it, but the motor we saw was not enclosed. 
It was one of the Electrical Co.’s ordinary standard four-pole open 
type. For two months (since April 2204) it has been fixed in the 
open air on the flat roof of the company’s building, and residents 
in London need no -reminder that we have had our full share of 
rain during that period. Tbe motor seemed none the worse for it. 
It is connected to a 200-volt supply, and started up on switching 
on just as if might under the best possible conditions. Whilst 
running, an attendant threw two bucketfuls of cold water on to the 
commutator and windings. The only effect was to make it more 


silent, that is, the characteristic squeak of the carbon brushes 
ceased for a time until the water had all run off. The motor was 
running light, but at our request it was loaded up by applying a 
brake to the pulley, and another bucketful of water was then thrown 
over the machine. 

Whilst wet we asked that the insulating resistance of the 
motor should be measured. This was done, the reading being 
300,000 ohms. In order to test the sparking limit, we asked that 
an ammeter should be connected in circuit. This was done. The 
motor was a standard 7-H P. 200-volt shunt machine, во its full load 
current should be about 30 amperes. 

Unfortunately, we could not get more than 38 to 40 amperes on 
with the brake, and at this current there was absolutely no sign of 
sparking, notwithstanding the unusual treatment to which the 
motor had been subjected. The light lcad current was 2 amperes. 
The only effect we could discover that the water bad bad on the 
motor was to interfere somewbat with the oiling of the commutator 
end bearing. The oiling ring appeared to be coated with an 
emulsion, and inclined to stick. This, the attendant explained, 
was due to his having left the bearing cap off, so that, on throwing 
water overthe machine, the bearing filled up with water and washed 
the oil out. The bearing at the pulley end was no worse for its 
exposure and shower baths. 'The company has expended much care 
and trouble on insulation, and its claim to have found a method 
of insulating the coils in a manner which shall render them water- 
proof would appear to be absolutely justified. Each coil ia tested 
at a pressure of 2,500 volts before leaving the works. The armatures 
are former wound, and, of course, slotted. | 

The rating of the standard machines is such that, in a continuous 
six hours’ run at full load, the temperature of the semi-enclosed 
machines will not exceed 80° Е. above the surrounding atmosphere. 
Up to the 10-н.р. size they will stand overloading 25 per cent. for 
an hour; larger machines for two hours. The brush gear is very 
neat, certainly one of the best and simplest designs we have seen 
fora parallel feed. The terminals are protected by a metal hood, 
and all parts are made to gauge and strictly interchangeable. We 
understand that the motor referred to will be kept in the open 
until it breaks down, aud inspection at any time is invited. 


Trade Announcements,— Messrs. Moores, Farrell and 
Co, of Mynshulls Hcuse, Victoria Street, Manchester, have риг- 
chased the goodwill of the business of electrical engineers hereto- 
fore carried on by Messrs. Wilson & Orr, at Ellesmere Electric 
Works, 46, Ellesmere Street, Cornbrook, Manchester. They have 
engaged Mr. Wilson to act as works manager, aud will continue the 
business on the same lines at 46, Ellesmere Street. Messrs. Mooree, 
Farrell are manufacturers of switchboards, switches, fuseboarde, 
watertight fittings, and general electrical accessories, and all 
communications should be addressed to them at Mynshulls House. 

The General Incandescent Arc Light Co. announce that, in 
addition to the oflices, warehouse and showrooms at 115—117, 
Cannon Street, E.C., now occupied by their representative, Mr. A. Н, 
Hunt, they have engaged temporary offices and showrooms on the 
third floor in the same building, where inquiries may be addressed. 
Circulars of Paragon motors, enclored arc lamps, and other 
specialitics may be obtained on application. 

Mr. Leonard Andrews, joint managing director with Mr. C. J. 
Cowan, of the Key Engineering Co, returned last weck from a six- 
weeks’ trip tothe United States. We learn that the primary object 
of Mr. Andrews’ visit was to assist the Stanley Manufacturing Co. 
in the development of the U.S. patents, which were acquired by that 
company last усаг. He has also succeeded in transacting а con- 
siderable amount of other business, both in introducing English 
engineering specialities in the American market, and in the obtain- 
irg and handling of several American novelties, which will shortly 
be put on the English market by the Key Co. Mr. Andrews is 
resigning his appointment of consulting engineer to the Hastings 
Corporation, and be will be able to devote bis entire attention to 
the management of the Key Co. in the Manchester and northern 
district. Mr. Cowan will look after the company in the London and 
southern district. 


Peru.—Mr. Eduardo Higginson, Consul of Peru, of 10, 
Canute Road, Southampton, has sent us, at the request of D. E. 
Larrabure y Uránue, Minister of Foreign Affairs, a copy of a new 
map of the Republic of Peru which has just been published. Some 
descriptive notes respecting the country and its various industries 
are given,in the hope of making known the inducements which 
Peru offers for capital, immigration aud colonisation. 


Exports of British Electrical Machinery. — The 
«exports of British electrical machinery during May last attained a 
value of £38,793, bringing up the total for tne firat five months of 
the year to £186,348. 


ELECTRIC LIGHT AND POWER NOTES. 


Aston.—The electricity station is nearing completion, 
and the E.L. Committee has decided to charge 6d. per B. T. U. 
between the hours of 5 and 7 at night in the winter and 7 and 9 
in the summer, aud 14d. during the remainder of the day. It has 
been decided to erect six public arc lamps as an experiment. 


Asylum Installation.—The lighting plant at the new 
lunatic asylum, erected by the Croydon Corporation at Chelsham, 
consists of two Belliss non-condensing engines, dynamos and 
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booster set by Messrs. Mavor & Coulson, of Glasgow. The storage 
battery was jsupplied by the Chloride Electrical Storage Co., of 
Manchester, and the switchboard by Mesers. Frank Suter & Co., of 
London. The electric wiring was executed by Messrs. Wenham 
and Waters, Ltd, of Croydon, and the total cost of the electric 
lighting arrangements has been £6,000, the total cost of the asylum 
being close on a quarter of а million. Mr. E. Е. Rivers acted as 
consulting electrical engineer. 


Barnsley.—The accounts of the municipal E. L. depart- 
meat show that last yeara net profit of £291 was made. 


Barnstaple.—The E.L. Committee has recommended 
tbat application be made to the L G.B. for the balance of the 
£27,000 previously asked for in respect of the local scheme. 


Bedford.—The E.L. Committee recommends the Council 
to obtain a further loan of £6,960 88. 8d.—for house connections 
from September 30th, 1902, to March 31st, 1903, £700; mains 
extensions, £539 8s. 8d.; contracta in hand: steam alternator, 
£3,070; high and low tension cables, £1,095; water-tube boiler, 
£1,556 ; and that the engineer obtain three oil pumps for the 
engines at a cost of £15 each. 


Bournemouth.— The Bournemouth and Poole 
tricity Supply Co. has decided on a substantial reduction in the price 
of electricity, commencing on the first of this month. 


Bradford.— The Drapers’ Association has addressed a 
letter to the E L. Committee calling attention to a recent resolu- 
tion of the former body condemning the charges for electricity as 
excessive, and asking for a reduction in price. It is pointed out 
that many consumers use the light all day, but get no reduction as 
in the case of power users. 


Burnley.—The Electricity Committee has recommended 
the T.C. to add to the plant at the electricity station a new engine and 
dynamo of 250-K w. capacity, at an estimated cost of £4,000, new 
generator panels for the traction switchboard at a cost of £105, and 
that a lona of £9,606 7s. 8d. for electricity purposes should be 
applied for. 


Canada.—The Canadian Pacific Railway Co. has equipped 
100 locomotives with а new type of electric headlight which, in 
addition to projecting a horizontal beam, also projects one 
vertically as an indication of the movements of a train. 


Chatham.—The report of the Chatham, Rochester and 
District E.L. Co. shows a substantial increase in the revenue of the 
company. The surplus for the year ending December 31st, 1902, is 
£1,799. The sale of the undertaking to the Kent Power Co. has not 
yet been completed. 


Colliery Installation.—Some great improvements are 
taking place at Messrs. Bolckow, Vaughan & Co.’s Auckland Park 
Colliery. An electric power station is being put down, and electric 
hauling engines will bring the “setts” of tubs outbye to the sbaft, 
and the coal-washer, screens, apparatus, &c., will be worked elec- 
trically. The only steam used, will be for the winding engine which 
brings the cagea to bank. Similar plant has just been put down at 
the company's Binchester and Western collieries. 


Coventry.—The Council has sanctioned a recommenda- 
tion from the Electrio Light Committee that application be made 
to the Local Government Board for sanction to а loan of £5,000 for 
the purchase of electric motors to be let out on hire. It was 
explained that the demand for these motors showed a steady 
increase, and that the Council had previously sanctioned £2,000 
being spent in this way. 


Crewe.—The T.C. has decided to oppose the North- 
Weatern Electricity and Power Gas Co.'s Bill. 

The electric light consumers, being dissatistied with the free 
wiring system under the Free Wiring Co., have decided to inform 
the T.C. that they will only pay as rental 1s. per point per annum. 
Owing to the large profits made, the Corporation has been asked to 
reduce meter rente. 


Dover.—Official trials of the two new electric cranes 
which have been installed here at а cost of £11,000 to command both 
sides of the Admiralty Pier, took place on June 26th. They have 
been designed by Sir Wm. Preece, and made by Messrs. Siemens, 
forthe Dover Harbour Board. The cranes are to be used for the 
transhipment of mails and baggage in specially-built crates capable 
of containing 24 tons. Under the new system, which was to come 
into operation on July 1st, coincideat with the advent of the tur- 
bine steamer, a great saving of time will be effected, from the fact 
that the crates will be loaded up in London and Paris, and carried 
straight through to either capital. Electrical cranes have also been 
erected at Calais. 


East Barnet.—The District Council has decided to 
engage an expert to report upon a letter from the Power Distribu- 
tion Co, and other matters connected with the proposed scheme for 
electric lighting. 

Fiuchley.—The station buildings for the District 
Councu's electrical undertakiog are being rapidly completed. It 


Las deen resolved to charge 42d. per unit for ighting aud 2d, for 
power, 


Elec-. 


Folkestone.—The T.C. on July 24th discussed a pro- 
posal to purchase the andertaking of the local Electric Light 
Supply Co., but it was decided that it was iropportuno at present 
to entertain the matter. 


Gillingham.—The U.D.C. has offered to supply elec- 
tricity to the Royal Engineers’ Brompton Barracks on the same 
terms as charged to the Admiralty for the Naval Hospital. 


Gloucester.—The report on the last year’s working of 
the electricity department shows that the number of 8-c.P. lamps 
connected up is 22,680, an increase of 31 per cent. There isa gross 
profit of £2,215, and after meeting financial charges a deficit of 
£1,137. The T.C. has decided to apply to the B. of T. for an 
extension of the area of supply. 


Gravesend.—The T.C. has applied to the L. G. B. for a 
loan of £1,479 for electricity purposes. 


Hanley.—The Т.С. has adopted a recommendation of 
the E.L. Committee to borrow £5,000 for necessary extensions. 


Hitchin. —The U.D.C. has sealed an agreement with 
Messrs. Crompton & Co., Ltd, for the leasing of the Council's 
E.L. order. 


Lancaster.—The Т.С. has received from the L.G.B. 
sanction to borrow £25,000 for E.L. purposes. 


Limerick.—The B.C. has given notice that during June 
and July a reduction of 50 per cent. will be made to consumers of 
electricity, on the ordinary pricescharged by the Council, viz, 5d. 
for light, and 3d. per unit for power. Also a discount of 334 per 
cent. will be allowed off the first quarter's accounts of all con- 
sumers connected up by August 15th next. 


London.— BT TEHRSEA.— Arrangements were made by the 
B.C. on Wednesday, to provide, at an estimated cost of £1,920 12a. 6d., 
electric light fittings for the workiag-men's dwellings, recently 
erected on the Latchmere estate. 

CAMLBERWELL. — The B.C. has had under consideration the 
де зівіоп of the Board of Trade not to sanction the application 
of the London Electric Supply Corporation, Ltd., for an extension 
of its area over tbe southern portion of the borough, so as to 
include the entire borough. Ву the refusal to grant the application 
of the London Electric Supply Corporation, Ltd., for а competitive 
Supply throughout Camberwell, which refusal, it is maintained, is 
contrary to the ;practice that bas hitherto been pursued by that 
department in London, the Board has given to the County of 
London and Brush Provincial Electric Lighting Co. Ltd., a 
monopoly over the southern portion of the borough, and conse- 
quently the ratepayers will not be able to avail themselves of the 
advantages of the lower charge which is made for electricity in 
Camberwell where such competition now exista. 

Hackney. — The report on the past year's working of the E.L. 
department shows that there are 68,897 8-O.P. lamps, including 
98 motors of 3804 EP.; 1,943,983 units were generated, 1,075,962 
being for private lighting, and 539,006 for public lighting. The 
works costs are 1 03d. per unit sold, being & record for the London 
district. The total revenue was £21,368, and the gross profit 
£13,543, the net surplus of £2 253 has been transferred to the reserve 
fund. The net cost of refuse destruction, after crediting the 
electrical departmeut with heat to the value of £2,272, and £8 
sundries, was £5,019, or 2s. 114d. per ton. | 

HaMMERSMITH.— The Lighting Committee has reported that 
Mr. A. H. Preece has been instructed to prepare the necessary 
drawings and specifications to complete the original scheme in con- 
nection with the obtaining of water from the Thames for condensing 
purposes. The main item of the work in question is the fixing of a 
rather large pump. A Burroughs Adding machine is to be purchased 
on the recommendation of the electrical engineer. The Law and 
Parliamentary Committee recommend that consent be given to the 
proposal of the L. C. C. to construct a tramway from Shepherd’s Bush 
to the Marble Arch, and that one-third of the cost of the necessary 
street widenings be paid by the Borough Council. 

HaMPSTEAD.—At the meeting of the B.C. it was agreed that, 
having regard to the suggestion made by the factory inspector as to 
the necessity for enlarging some of the street transformer stations, 
one station should be altered first as an experiment, in accordance 
with the plan submitted by the electrical engineer, at an estimated 
cost of £60. . 

MARYLEBONE. —The Electricity Committee, failing to obtain the 
sanction of the L.C.C. to the loan required for electric lighting 
purposes, are now in favour of applying to the Board of Trade for а 
licenee to authorise the Borough Council to supply electricity in 
Marylebone. Such a license would remove the difficulty, the 
existence of which is the County Council's excuse for refusing to 
sanction the loan. The Committee are also in favour of appealing 
to the Local Government Board ayainst the decision of the L.C.C. 
not to sanction the loan. To make things trebly sure they are in 
favour, in the event of the Government departments not communi- 
cating their decisions by the end of September, of giving notice of 
the Council's intention to apply to Parliament for such statutory 
powers as may be found necessary to amend the present Act. Ав 
Mr. Asquith has advised that it is not possible to set aside or 
modify the award of the umpire in the arbitration between the 
company and the Council, only one course appears to be open to the 
Council—to take over the electric light undertaking at the very 
heavy price fixed. 

PADDINGTON.—The Electric, das and Water Committee of the 
B.C. bas invited the Metropolitan Electric Supply Co. to tender 
for the lighting of four miles of tbe Harrow and Edgware Roads, 
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PoPLAnR.—The Lighting Committee of the B.C. has drawn up 
the following rate of charges for maximum demand :—Lighting, 
5d. per unit for the first 90 hours’, use of the ' maximum demand” 
per quarter, 3d. per unit for all subsequent consumption during the 
same quarter; power, 3d. per unit for tne first 90 hours’ use of the 
„ maximum demand” per quarter, 14d. per unit for all subsequent 
consumption during the same quarter. The existing rates of dis- 
count are to remain in force. 

WESTMINSTER.—In a report issued recently, the Works Com- 
mittee stated that an arrangement had been come to with the 
Charing Cross and Strand Electricity Supply Corporation regard- 
ing the erection of a street box in the Strand, by Wellington 
Btreet, in respect to which summonses were heard at Bow 
Strect on June 11th and adjourned for one month. It was further 
reported that an agreement had been arrived at with the Post- 
master-General respecting the laying and maintenance of telephone 
wires, and that all legal proceedings had been withdrawn. 

BrTEPNEYv.—An extensively-signed petition has been presented to 
the B.C., protesting against the bad lighting of some of the streets. 
The present system of lighting by arc Jamps is condemned as “ very 
unreliable and inefficient, and a source of danger to the residents, 
as the vice-chairman of the Electricity Committee can testify." 


Londonderry.—Mr. Macrory, the E. L. engineer, has 
presented a comprehensive report on the development of the E.L. 
undertaking, and it was resolved that it should be printed and 
circulated, consideration being deferred. 


Loughborough.—After negotiating with the Leicester 
aud Warwickshire Power Co. (who proposed to supply energy 
at l;d. per unit) and the Expire Electric Power Co, the T.C. 
has adopted the recommendation of the Committee to carry out its 
own'scheme for electric lighting, the Gas Committee being appointed 
to recommend a scheme for adoption. 


Malton.—The Highways and Lighting Committee of the 
Urban Council reported that it has had a communication from 
the Board of Trade, asking for its observations on a letter from 
the Northern Counties Electric Supply Co. The Committee was 
not satisfied with the letter of the company and the undertaking 
given, and suggest that the Board of Trade be asked to direct the 
company to carry out the terms of the order granted them within а 
reasonable time, or that the Board revoke the order. It was 
suggested that the company were playing with the Council, and the 
latter had better go for the penalty provided by the E. L. Act. 
The order granted to the company directed that the light was to be 
available by July 31st, 1902, and there was practically nothing done. 
The penslty named was £5 10s. per day, and they ought to enforce 
it, as the company had failcd to provide a proper tupply. 


Manchester.— The returns of the E. L. and Power 
Department for the year ending March 31st, 1903, show that the 
total revenue was £197,169, and the working expenses £112,316, 
leaving a gross profit of ££4,853, and after meeting financial charges, 
a surplus of £8,311, which has been carried to the reserve fund; 
19,400,223 units have been sold, the average price being 2:68d. The 
capital expenditure amounts to 41, 713, 627. 


Mansfield.—The E.L. Committee hes recommended 
that the light be supplied free until the 24th inet. 


Metropolitan Asylums Board.—At a recent meeting 
of the Metropolitan Asylums Board, the Works Committee sub- 
mitted a report with regard to the installation of electric light st 
the Board’s Southern Hospital at Carshalton. There had been 
some correspondence between tho engineer to the Board and the 
County of Surrey Electric Power Distribution Co, the company 
having offered on certain conditions to supply energy to the :nsti- 
tution, without stipulating any minimum quantity, at the rate of 
3d. per unit. 1t would be necessary to provide a small sub-station 
for the distributing apparatus near the hospital entrance. The 
Committee being of opinion that the company's offer would over- 
come the difficulty of laying down an expensive plant, recom- 
. mended that the offer be accepted. 


Oldham.— At the opening of the new electricity generat- 
irg station at Grecnhill, Oldham, the Mayor (Alderman Hanson) 
vresided, and the opening ceremony was performed by Alderman 
Harrop (chairman of the Electricity Committee), to whom was pre- 
sented 4 handsome key, engraved with the arms of tlie borough. 
Among those present, in addition to local gentlemen and the гені- 
dent engineer, Mr. 8. W. Newington, were Dr. Keunedy, F. RS. 
(consulting епріпсег), Mr. C. Stanley Peach (architect), and Mr. 
Alexander Siemens (Messrs, Siemens Bros. & Co.). Following this, 
Dr. Kennedy brielly described the worke, and Mr. l'each described 
the buildings, which were said to form one of the most modern 
and well fitted central stations in England. 

After repeated enlargements of the Rhodes Bank generating 
station, it became necessary for the Corporation in 1900 to seek for 
а bite for a new station, the demand for energy both for lighting and 
traction having increased greatly. The Greenhill site, with an 
area of about 112,700 sq. ft., was chosen. The building is designed 
to cover practically the whole urea, but is arranged so that it may be 
built gradually, each section forming a complete generating station. 
The present buildings will contain plant having a total capacity of 
about 11,000 EP., and if extended according to present proposals, 
the total capacity of the complete station will be approximately 
20,000 E. F. The plant now installed totals 6,000 в.р. 

At a dinner held in the Town Hall at night, Alderman Harrop, 
who presided, replied fo the criticism of those who bad said the new 
station would be a white elephant." 


Peterborough.—4A I. G. B. inquiry has been held into 
the application of the T. C. for sanction to borrow £5,000 for E. L. 
purposes. There was no opposition. 


Ramsgate.— The T. C. has rescinded its resolution of 
the 8th ult. with reference to the offer of the National Free 
Wiring Co., Ltd., to carry out the electric lighting of the town, and 
also the proposed application to the L.G.B. in connection there- 
with. The Corporation prov. order expires on the 13th inst. 

A special meeting was held on Friday last to consider the 
revised offers for leasing the Corporation's E.L. order, submitted by 
E.dmundson's Corporation and the Isle of Thanet Light Railway and 
Electric Light Co. The former offered to form a Ramsgate I:lectric 
Light and Power Co., which would find the capital, and supply 
electricity to private consumers at 7d. per unit for the first hour per 
day, aud ?d. afterwards; for power and street lighting at not 
exceeding 2d.; and to establish а free wiring system at a rental 
of 44d. per lamp per quarter. Tbe Tramway Co. offered to supply 
energy at 64d. per unit for the first hour, and 2d. afterwards, or as 
ап alternative, at the option of t:e Corporation, at 6d. and 24d. 
The offer of the Tramway Co. was accepted. 


Salford,—The annual report of the borough electrical 
engineer states that new connections were made during the year 
equivalent to 16,830 8-c.P. lamps, and 517 н.р. in motors. The 
change of voltage in connection with the conversion from alter- 
nating to direct current bas been completed, the expenditure on 
this work during the past 12 months being 42,681. The total cost 
of the change was £6,818. Motors are now hired out to contumers 
with a view to developing the demand for electricity for power 
purposes, and 39 motors have already been fixed,totalling 336 H P. 
The expenditure on capital account during the year amounted to 
£102,247, the principal items being, mains £61,531, machinery 
£25,105, and buildings £10,242. This additional expenditure 
represents an increased annual capital charge of about 46, 250. The 
total capital expenditure to March 31st last amounts to 4487, 706. 
The income has increased by 427,632 — from £17,592 to 245,224 — 
but the working costs have only increased 44,843. The capital 
charges show a total increase of £11,969. The deficit on the year's 
working has decreased from £13,214 to £2,394, and would have dis- 
appeared altogethcr but for the expense involved in changing the 
pressure of supply. The total number of units generated amounted 
to 5,804,861. Of this 3,370,434 units were sold for tramway pur- 
poses, and 152,328 for street lighting, as compared with 458,380 
units for tramway purposes and 19,271 for street lighting in the 
previous year. The units sold to ordinary coneumers for lighting 
and power purposes have gone up from 795,107 to 1,242,861. Toe 
units taken for power purposes amount to 334,507. The number of 
consumers has increased during the year from 561 to 714, and the 
number of 8 c P. lamps connected has increased from 73,743 to 
90,573. The total horsc-power of motors connected amounts to 
1,005 H.P., as against 488 н.р. the previous year. 


Nale, —An electrical exhibition promoted by the U. D.C. 
has been opened at the Free Library. 


5. Africa.—The report of the hand Central Electric 
Works, Ltd , for 1902, states that the prosperity of the company 
has been adversely affected owing to the mines having been unable 
to resume operations to their full capacity. The accounts show а 
gross profit of £14,188, and, after deducting the amount of £11,950 
set aside for depreciation, there remains a net profit of £2,238, 
which redaces the debit balance of £25,231 brought forward on 
December 31st, 1901, to £22,993. The total power distributed 
during the year was 7,123,720 kw.-houre. The total revenue from 
all sources was £52,964, as against £% 523 for about three months of 
1901, and the working expenses, including depreciation, £50,725, as 
compared with £26,809 for the preceding year. The receipts 
derived from the supply of power aggregated 452,469, ав against 
а revenue of 47,869 from the same source during 1901. 


Spain.—A Decree has been granted to Don Altarriba 
Baron de Sangarren for the establishment of & hydro-electrical 
installation on the River Garova, in the province of Larida, for 
driving paper factories in the neighbourhood. 


Swindon.—The clectricity supply works recently erected 
by the Corporation were formally opened on Wednesday, although 
the authority has been supplying electricity since May 30th. The 
works are designed for supplying light and power, provision being 
made for the necessary extensions which will be required when the 
proposed tramway system is completed. The building is of red 
brick, and is thoroughly well equipped with the usual offices, test 
room, &c. In the engine room thereare three 350-1 H. Pp. Browett- 
Lindley triple-expansion engines coupled to Siemens 250-Kw. 
dynamos running at 450 revolutions, and supplying the three: wire 
aystem, with 440 volts across the outers. Tere is also a balancer, 
motor-generator, and condensing plant. The switchboard is by 
Мевнгв. Bertram ‘Thomas. The battery is of the Tudor Co.'s make, 
and consists of 252 cells with a capacity of 350 ampere-houra, The 
boilers are of the Lancashire type, by Messrs. Tinker, Shenton & Co., 
and are 30 ft. x 8 ft., and constructed for 180 lbs. working pressure, 
and are fitted with Proctors mechanical stokers, driven from an 
overhead shaft and motor. The pump room is fitted with two 
Hall boiler feed pumps of 2,500 gals. capacity eacb, and a large 
feed tank ie provided for storage. Near by, at the rear, is the cooling 
tower, which will deal with some 60,000 gallons per hour. A 124-ton 
crane is provided in the engine house. At present there are about 62 
miles of mains with three feeding pillars. The meters are of the 
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Chamberlain & Hookham type. The mains were supplied by Messrs. 
W. T. Glover & Co. The consulting engineers are Messrs. Lacey 
and Sillar, Westminster, and the resident engineer, Mr. J. G. 
Griffin. At the opening ceremony, speeches were delivered by 
the Mayor, Ald. Skurray, Lord Edward Fitzmaurice, М.Р. for 
Swindon, &c. 


Todmerden.—The T.C. has decided to forthwith have 
plans and specifications prepared for an E.L. scheme for the 
borough. 


Tonbrjdge.—The Board of Guardians propose to have 
the electric light installed at the Workhouse in place of gas, and 
the Tunbridge Wells T.C. has been asked for terms for the supply 
of energy. 

Wallasey.—The Electrical Committee has had its atten- 
tion called by the engineer to the practice at present adopted, 
whereby applicants for the laying of electricity mains have first to 
enter into а deed of covenant guaranteeing to pay 20 per cent. 
upon the cost of the outlay for а period of three years, together 
with 108. stamp duty. The engineer suggested that sucb practice 
be discontinued, and that such mains be laid in suitable districts 
on application being made by six bond fide householders. It was 
recommended that at the next meeting of the Council the standing 
orders be suspended for tbe purpose of enabling the Council to 
carry this suggestion into effect. 

A revision of the rates for the supply of electricity 
has also been decided upon. The charge for energy will 
will be increased from 5d. to 6d. per unit, with a reduction 
of 2d. instead of 3d. per unit for all supply above 2 units per 
quarter for each 8-С P. lamp; 16 ср. lamps will have a reduction 
of 2d. per unit after 4 units per quarter have been consumed. The 
meter rentals will bo :—For 1 to 15 lamps of 30 watts (8-c.P.) each, 
from 98. to 1s. 4d. quarter; 16 to 30 lamps, from 2s. 3d. to 
Is. 6d.; 31 to 75 lamps, from 3s. 3d. to 2s. 2d.; 76 to 150 lamps, 
5e. to 3a. 9d. ; 151 to 200 lamps, 7s. 6d. to 5s. 8d. ; 201 to 300 lamps, 
11s. to 83. 3d. 


Wimbledon.—The report on the year's working of the 
E. L. Department shows a net profit of £1,522. 1,011,998 units were 
sold, 511,152 units being for 1,091 publi: lamps. 


Woolwich.—The B.C. has agreed to the following recom- 
mendations of the E.L. Committee :— 

(a) That a general flat rate of 4d. per unit, less 5 per cent. discount 
for cash within 14 days, be adopted for lighting purposes in the 
parishes of Woolwich and Plumstead. 

(b) That the maximum demand system be continued at the option 
of the consumer, 

e) That charges for the supply of electrical energy for power 

urposes be adopted, based on the following sliding scale: Up to 
10,000 units, 2d. per unit; 10,000 to 20,000, 12d. per unit; 20,000 to 
30,000, 14d. per unit; 30, 000 to 40,000 and over, ld. per unit. 

(d) That special preferential rates be given to consumers whose 
requirements point to a large consumption at the time application 
is 

e) That meter rents be abolished. 


— EE TO 


ELECTRIC TRACTION NOTES. 


- 


Wolverhampton.—Tbe tramways question may be said 
to have advanced another stage since the last issue of the ELEC- 
$RICAL Review. Another meeting of the Town Council was held 
on Monday, this time in public, at which the Deputy-Mayor (who 
presided) submitted the following resolution for adoption, viz. :— 
" That the minutes and proceedings of the Council in committee 
at tbeir meeting held on Monday, June 22nd, 1903, relative to the 
Lorain system of tramways, b2 ratified and adopted." Councillor 
Allen aeconded. 

It will be observed that the resolution conveys no information 
whatever, and it was intimated that no discussion would be 

itted. Councillor White, however, entered a protest against 
the Council being thus muzzled ; and he was supported by Alder- 
man Price Lewi: who declared that if the opponents of the 
Lorain system were not to be allowed to make a protest against the 
course the Council were following, he should challenge the whole 
legality of the proceedings that day. The alderman was proceeding 
to substantiate a suggestion that the proceedings were not in con- 
formity with the standing orders, when he was practically shouted 
down by his colleagues. The town clerk advised the D«puty- 
Mayor that the proceedings were perfectly formal and legal, and 
asked him to put the resolution without discussion. Before, how- 
ever, the vote was taken, Ald. Lewis asked, Shall we have the 
minute which you wish to be confirmed, read ? » The town clerk said 
there was no objection to that, and proceeded to hurriedly read the 
minute, which was to the effect that it be an instruction to the 
Tramways Committee to arrange without prejudice to either party а 
conference between the Committee and the Lorain Co., with & view 
to retain the present track on more favourable terms, and so avoid 
arbitration. 
_ The Coancil then divided, with the result that 30 members voted 
in favour of the confirmaticn of the minute», and 14 against. It 
now rests with а deputation of the Tramways Committee te go car- 
in-hand to the Lorain Co. and ask for terms. The period durirg 
which the Corporation can, by consent of the company, run the 
trams, expires this week and there is no telling what may happen 
then. The feeling is that the eompany are not disposed to yield 


and that they rather court arbitration proceedings. The difficulty 
with the Committee is, or was last week, to find a deputation to 
meet the company. The Committee are themselves so hopelessly 
divided that the names of two gentlemen—an alderman and a 
councillor—outside the Committee, have been mentioned as likely 
to prove successful negotiators with the company. It is understood 
that the contract with the company has been declared by Mr. - 
Warmington, K.C., and Dr. Underhill, to be so framed that the 
Corporation could make out a strong and successful case against the 
company should arbitration be finally resorted to. 


Bradford.—While painting a tramway standard, a Cor- 
poration employé accidentally touched the electric wire and fell to 
the ground, receiving serious injuries. 


District Railway.—The Metropolitan District Railway 
on 28th ult., formally opened its new electric railway from Mill Hill 
to South Harrow, a distance of about 51 miles, with eight stations. 


Holywell, — The R. D. C. on Friday received from a 


Manchester firm of solicitors, notice of their intention to apply to 
Parliament, on behalf of а syndicate, for powers to construct an 
electric tramway over a circular route, with headquarters at Con- 
nah's Quay. The proposed line will run from Sandicroft, through 
Queen's Ferry, Connah’s Quay, Flint, Bagillt, Holy well, Northop, 
Mold, Buckley, Hawarden, and back to Connah's Quay. Current 
will be supplied by the North-Western Electricity Co. The Council 
decided to support the scheme to ite fullest extent. 


Glasgow.—Mr. Bonar Law, replying to a House of 
Commons question asked by Mr. Weir, states that the Board of 
Trade are informed by the general manager of the Glasgow Cor- 
poration Tramways tbat the number of accidents which occurred 
on the Corporation electric tramway system during the year ended 
May 3156 last, causing injuries to persons, was 90, resulting in the 
death of 24 persons; and that during the same period there were 
55 accidents which caused material damage to property. It is 
added that the number of car-miles run in the 12 months referred 
to was 14,008,750, and the number of passsengers carried 
177,179,549. 


Light Railways.—Mr. Bonar Law, replying to a House 
of Commons question put by Mr. Bigwood, says :—'' Such delays ав 
have occasionally occurred in proceeding upon applications for 
light railway orders have been due to postponements of stages for 
the benefit of parties where conflicting interests have had to be 
reconciled by agreement. In the majority of such cases thesc 
delays have occurred before the Light Railway Commissioners 
have been in a position to settle the orders and submit them to 
the Board of Trade. Theonly way of preventing such delays would 
be to fix precise limits of time for the several stages, and rigorously 
to enforce them by the rejection of applications upon failure to 
proceed within these limits. I do not think this would be 
advantageous." 


London.—The Greenwich B.C. on Wednesday passed a 
resolution to the effect that, while they offered no objection to the 
L. C. C,'s scheme for a tramway from Greenwich to Catford, they 
were not prepared to contribute to the cost of street widenings. 

STEPNEY.— The proposed electrification of the tramways by the 
L.C.C. wasconsidered by the B.C. on Wednesday. It was resolved 
that consent be given to the underground, but not to the overhead 
system of traction. 

SourHwABK.—The Highways Committee of the L. C. C. bas asked 
the Council's consent to the introduction of a Bill to construct a 
tramway from Southwark Street, vid Stamford Street and York Road, 
to Westminster Bridge Road. The communication was referred to 
the Works Committee. 


London.—The Wandsworth Borough Council has agreed 
to the electrical re-construction of the Brixton Hill and Streatham 
tramway, but declines to make а contribution to the cost of 
street widenings. The same course has been taken with regard 
to the proposed line from Clapham Common to East Hill. Wool- 
wich Borough Council has agreed to the L.C.C. project for a tramway 
from Beresford Square to Bostal Wood, and will pay a third of the 
cost of widening the road and execute the necessary paving worka. 
Deptford Borough Council bas come to an agreement with the 
L.C.C. as to the proposed line from New Cross through Lewisham 
High Road. 


Stretford.—The D.C. decided last week to make applica- 
tion to the Light Railway Commissioners for an order under the 
Act of 1896 authorising them to construct and work a light railway 
in the parishes of Stretford and Davyhulme. 


Sydney (N.S.W.),—The Daily Chronicle says that as a 
result of the rapid growth of the electric tramway system, the 
Cabinet has decided to order another £100,000 worth of machinery. 


Vienna.—The last horse car gave way to electric traction 
on Friday last, an amusing ceremony signalizing the event. 


York.—The Tramways Sub- Committee met on June 
23rd, and had under consideration two schemes submitted by Mr. 
Kincaid, chairman of the York Tramways Co., for the electrifica- 
tion of the tramways and the making of extensions to Acomb and 
Clifton. It was proposed to adopt the overhead trolley system, 
one scheme provided for the company generating the power them- 
selver, and the other for its provision by the Corporation from 
their electric lighting station. The Sub-Committee recommended 
the Streets and Buildings Committee not to entertain either 
proposal, 

Continucd on page 23) 
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THE NEW ELECTRICITY WORKS OF THE 
MANCHESTER CORPORATION. 


Continued from Vol. 52, page 1092.) 
pag 


THE extensions which are now in progress, to the designs 
and specifications of Mr. G. F. Metzger, the City electrical 
engineer, are arranged with a view to their forming part of 
a homogeneous scheme of great magnitude, as may be 
gathered from the plan of the site which was published in 
our last issue. The decision to proceed with this work was 
arrived at by the Electricity Committee long before the 
plant laid out by Dr. Kennedy was ready for use, owing to 
the heavy demands for electrical energy formulated by 
the Lighting and Tramways Committees, it having been the 
intention of the Council to embark on a huge scheme 
of public lighting by electricity. As it turned out, the 
latter project was abandoned, and the traction load also fell 
far short of the value originally estimated, so that at pre- 
sent the plant already installed is capable of easily coping 
with the whole demand. There can be no doubt, however, 
that with such & magnificent industrial area to deal with as 
that of Manchester and the numerous neighbouring districts 
which take their supply from the Corporation, the output 
will very soon increase to an enormous amount, sufficient to 
tax the resources of the whole of the plant in place or in 
course of completion. 

The first instalment of Mr. Metzger’s scheme comprises 
generating plant of 12,000 H.P., but the buildings are 
designed to accommodate twice this amount. They are of 
steel framework, constructed, like the former, by Messrs. 
De Bergue & Co., Ltd., and filled in with brick by Messrs. 
©. H. Normanton & Son. The boiler house, which measures 
139 ft. x 231 ft., with a height of 88 ft., is at right 
angles to the existing boiler house. Over the top of it there 
will be a bunker capable of storing 5,000 tons of coal; two 
electrically-driven conveyors will be provided to raise the 
coal from the hoppers under the railway sidings to the 
bunkers, and these will also remove the ashes from beneath 
the stoking floor to ash bunkers outside the boiler house. 

The steaming plant will consist of 12 Babcock & Wilcox 
boilers of the largest size made, each having a heating sur- 
face of 5,700 sq. ft., and being capable of evaporating easily 
20,000 Ibs. of water per hour. Each boiler is composed of 20 
Sections of 13 tubes, these being 4 in. in diameter and 18 ft. 


long, and two steam and water drums 54 in. in diameter, . 


joined at the rear end by a cross drum 20 in.in diameter. 
The boilers are provided with the same makers' chain grate 
stokers and superheaters, and with the usual fittings. The 
stokers will be driven by either electricity or steam at will. 
Space is provided in the boiler house for 24 boilers in all ; 
they will be arranged in two rows down the sides, with a central 
bay between them, 20 ft. wide ; behind each boiler will be an 
economiser of 240 tubes, and behiud this again come the 
main flues, which run completely round the building, for the 
most part above the ground level. A third chimney is to 
be erected, 20 ft. in diameter inside, 250 ft. high, and lined to 
a height of 100 ft. with firebrick. As previously stated, part 
of the waste gases from the extension boilers will be carried 
away by the large chimney which is already built. 

In addition to the boilers and their accessories, the pipe- 
work, coal-measuring gear and conveyors will be supplied by 
Messrs. Babcock & Wilcox, Ltd. The economisers will be 
made by Messrs, E. Green & Son, Ltd. 

The pump room adjoins the boiler house, in the angle 
which it makes with the existing boiler house, and will 


contain four compound duplex steam pumps made by Messrs. · 


Blake & Knowles; each pump will be capable of delivering 
12,000 gallons per hour at boiler pressure, and will be so 
arranged that either side of the pump can be used alone. 
The pumps will normally draw from the hot-well, which will 
be situated in the pump room, but can also draw from the 
feed-water tanks, 
heaters of 600 sq. ft. healing surface each, made by 
Messrs. Holden & Brooke, and two Watson filters, through 
which the water passes on the way to the economisers. The 
piping is arranged in duplicate, with bye-passes. 

Parallel with the boiler house there is to be an extensive 
range of workshops, including even a foundry, and a 
machine shop measuring 120 ft. by 40 ft., in which any 
part of the plant can be handled, Over these workshops 


In this room there are two feed-water | 


are the feed water tanks, having a capacity of 500,000 gallons. 
Railway sidings will be provided, running alongside and 
round the end of the boiler house. Besides high-level 
tracks over the coal hoppers, low-level tracks will be laid 
down, running right through the engine room, and serving 
also to remove ashes to the canal bank. 

The steam piping will consist of a ring main in the boiler 
house, with separate connections to each boiler for'saturated 
and superheated steam. From this ring a single connection 
will be taken direct to each engine. The pipes will be of 
lap-welded steel, with wrought-iron flanges screwed on. А 
steel shaft 80 ft. high will be provided for exhaust to 
atmosphere. 

The engine room measures 174 ft. x 115 ft., with a 
height of 54 ft. to the crane rails, and a clear height of 
108 ft. to the apex of the roof, which will be provided with 
ekylights and a louvred lantern. The main switchboard 
gallery will extend along the side of the engine room, and 
will be continuous with the existing gallery. Two 50-ton 
electric travelling cranes, by Messrs. Higginbottom and 
Mannock, will be provided. 

The generating plant will consist of two 3, 750-Kw. sets, 
each comprising a 6,000 I. H. P. vertical triple-expansion 
engine running at 75 revolutions per minute, and a three-phase 
alternator, working at 6,500 volts, 50 cycles per second. 
The engines will be supplied by the Wallsend Slipway and 
Engineering Co., Ltd., of Newcastle-on-Tyne, and are larger 
than any other reciprocating engines installed in this country 
for electric power generation. ‘They will have four cylinders 
and four cranks each, and will work with 190 lbs. pressure 
at the stop valve, with superheated steam. The valve gear 
will be of the Corliss type; the cylinders are 37 in., 
59 in., and two of 72 in. diameter, with a stroke of 5 ft. The 
shaft is 31 in. in diameter in the fly-wheel, and 21 in. at the 
journals. The engine will stand 32 ft. in height above the 
floor level. 

The generators will be supplied by the Electrical Co., 
Ltd., and will be of the revolving field type, with the poles 
mounted on the periphery of а fly-wheel weighing 160 tons, 
and 27 ft. in diameter. The armature winding will be of 
the usual type, and the field-poles will be provided with 
amortisseurs. 

For excitation there will be two 200-kw. dynamos driven 
by induction motors, and generating at 200 volte, Excit- 
ing current will also be available from the auxiliary gene- 
rators already installed. 

The exhaust steam will be dealt with by two surface con- 
densers, supplied by Messrs. Muther & Platt; these are of 
the usual tubular type, each having a working surface of 
11,000 sq. ft, and being capable of dealing with 72,000 Ibs. 
of steam per hour. The condensers are fixed in the basc- 
ment, ?0 ft. below the engine room level, with the air and 
circulating pumps, which are driven off the crossheads of 
the respective engines. The air pumps are in duplicate, and 
are to be used as wet and dry pumps. Oil separators of 
the Baker type are to be installed between the engines and 
the condensers. 

The water for condensing will be cooled by means of six 
towers, each capable of cooling 90,000 lbs. of water per hour 
from 125° F. to 85° F. Three of these will be supplied by 
the Wheeler Condenser Co. and three by Mr. Arthur Koppel ; 
they will be fitted with fan draught, and will be 52 ft. high, 
15 ft. 8 in. x 16 ft. 3 in. in plan. 

Besides the generating plant, there will be sub-station 
plant in the engine room, consisting of four 175-KW. syn- 
chronous motor-generator sete, and a 125-Kw. induction- 
motor balancer. í 

The switchgear is being supplied by Messrs. Ferranti, 
Ltd., of Holliawood, on their cellular system, and will fulfil 
practically the same functions as the existing boards, with 
the addition of switchgear to control the sub-station plant. 
The traction and lighting bus-bars will normally be kept 
separate, in conjunction, however, with the corresponding 
bars in the existing plant; they are not in duplicate in the 
new plant, as there is no doubt that the traction and light- 
ing can both be supplied from the same bus-bara, if desired. 
We have pointed out on previous occasions that, where 
synchronous motor-generators are used in the sub-stations, 
the fluctuations of the traction load have no influence what- 
ever on the lighting voltage, provided that the speed of the 
main generators remains constant ; bnt apart from this, the 
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traction load will be so heavy that the fluctuations will be 


а poe 
stage at present reached in the erection of the new 
buildings is as follows :—The steel framework of the walls 
has been erected, and is being filled in with brickwork ; two 
electric cranes are in place. The roof principals are being 
rivetted up on the floor level, and two of them will shortly 
be in position. The work on all the switchboards and sub- 
station plant is well advanced under temporary roofing. The 
cooling towers for both schemes are in course of erection. 
We now pass on to the sub-station equipment, taking 
the newer ones first for convenience Le., those erected 
as part of Mr. Metzger’s scheme. The views given 
herewith show the interior of the sub-station at Sherbourne 
Street, and as the buildings are all much alike in design 
and equipment, they may be taken as representative 
of all the later sub-stations. Each station consists of one 
bay containing the machinery, with the switchgear on either 
side on raised platforms. The standard equipment consists 
of four 150-Kw. motor-generators and one 100-Kw. motor- 
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The switchboards аге of Messrs. Ferranti’s make, and are 
in two sets, the high-pressure boards on one side of the 
room, and the low-pressure on the other. 

The high-pressure board provides for the control of the 
motors and the high-pressure feeders, both incoming and, in 
some cases, outgoing. Separate bus-bars are used for lighting 
and traction, which cannot be paralleled at the sub-station. 
Synchronising gear is provided for paralleling the synchronous 
motors with the bus-bars, a rotary synchroniser of Messrs. 
Everett, Edgcumbe's being used. Three voltmeters are con- 
nected between the conductors of each feeder and earth, and a 
fourth is joined across two of them. It is interesting to see 
the former all indicating the same mean voltage, showing 
equality in the insulation of the three cores. 

The л.с. switchboard illustrated on p. 20, provides for two 
feeders—one lighting, the other traction—and the five motors. 
A two-way switch inconnection with each of thelatter connects 
it with either set of bus-bars, the position of the switch being 
shown bya pointer in front of the compartment containing the 
switch. Au edgewise ammeter is inserted in circuit with one 
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INTERIOR OF SHERBOURNE STREET SUB-STATION. 


balancer, all but the last mentioned being driven by 
synchronous motors. Provision is made for extensions with 


units, of 300 Kw. each. 
E illustration above shows the four 


iven by an induction motor at 480 r.p.m. 


volts, 


Electrical Co., Ltd. 


motor-gene- 
rators, each consisting of a three-phase motor, receiving 
current direct from Stuart Street at 6,500 volts, coupled to 
a six-pole dynamo giving 375 to 275 amperes at 400—550 
volta, at 500 r.p.m., the generator being available either for 
lighting, as a shunt-wound machine, or traction, as com- 
pound wound. In the foreground is a balancer consisting of 
two d each rated at 255—230 amperes, 205—225 
It will 
be seem that the balancers can be started without difficulty 
from the alternating side, after which the other sets can be 
run up with direct current, without assistance from the dis- 
tributing network, though the latter is available if required. 
The synchronous motors are excited either from the balancer 
at 200 volte, from the lighting bus-bars, or, as described 
bereafter, by a special arrangement of slip-rings and 
* chokers," each set can be made self-exciting. The latter 
method is adopted for all sets running on traction, thus 
making them independent of any faults on the lighting net- 
work. All the motor-generators were supplied by the 


poleof each motor and feeder. Overthe board is a rack prepared 
for the fitting of power factor indicators, and in front of the 
board are four regulating hand-wheels for use in paralleling. 
A standard carries a handwheel working a water rheostat for 
starting the induction motor, and a fifth handwheel on the 
front of the board controls the resistance in series with the 
rotor. Lightning arresters—or, rather, spark gaps—are 
fixed at either end of the board in connection with the 
feeders. The main fuses are of the Ferranti oil-break type. 
The low-pressure board, on the opposite platform, is divided 
into two parts. That on the right in the view (р. 20), has 
eight panels for controlling the main generators, the 
+ and — pole of each machine being side by side; the 
regulating rheostats are controlled by hand-wheels on the 
front of the board, and over the main switches are change- 
over switches for coupling with either the lighting or the 
traction п.с. bus-bars, the former being placed above the 
latter. Four edgewise ammeters surmount the board; and 
equaliser switches for cutting out the series winding when 
the machines are used for lighting, and coupling up to the 
equaliser bar when running on traction, are fixed below. All 
the lighting energy goes through a single watt-hour meter 
shown on the right of the generator board, and all the trac- 
tion energy through a similar meter on the left. A paralleling 
- F 
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voltmeter is provided for the generatora, with the necessary 
switches, Four panels are provided for the balancer 


switches, and over 
these ere throw- 
over switches for 
putting either 
balancer on either 
side of the middle 
wire. Next to 
these, on the right, 
come eight panels 
controlling four 
lighting feeders. 
Station and record- 
ing voltmeters, a 
recording ammeter 
for the mid-wire, 
&c., are provided. 
The traction 
feeder. board is on 
the left hand; it 
controls four out- 
going positive 
feeders to thetrolley 
wires, with light- 
ning arresters and 
kicking coils below, 
and circuit-breakers 
above, Ап edge- 
wise ammeter and 
a recording am- 
meter, in series with 
the rail return, are 
fixed on the right 
of the feeder board. 
On the left of the 
latter is the Board 
of „Trade switch- 
board, supplied, as 
well as the other 
recording instru- 
ments, by Messrs. 


Elliott Bros. Hand-wlheels for controlling water rheostats, 
used in starting the machines from the p.c. side, аге 
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There are 10 such sub-stations as the one just described, 
all but two being equipped for both lighting and traction ; 


the exceptions are 
for lighting only, 
They are situated 
in the following 
positions: — New- 
ton Heath, Stuart 
Street, Harpurhey, 
Queen's Park, Chee- 
tham Hill, Open- 
shaw, Oldham 
Road, Sherbourne 
Street; and for 
lighting only, 
Whalley Range, 
Chorlton - cum- 
Hardy. 

Of the 10 sub- 
stations erected in 
connection with the 
first installation 
that of Dr. A. B. W. 
Kennedy — all but 
one (that at Dids- 
bury) are equipped 
for lighting ~ and 
traction, and are 
here represented by 
the views which we 
give of the Polygon 
sub-station. The 
whole of the plant 
and switch-gear in 
these stations was 
supplied by the 
Electrical Co., Ltd. 
The motor - gene- 
rators are generally 
similar to those 
which we have al- 
ready described, the 


generators being, however, of 220 KW. output, and being 
definitely allocated either to lighting, with shunt winding, 


carried on Standards on the front of the platform; these 
rheostats are installed, with the shunt regulating resistances, 
beneath the platforms. 


DigECTijCuRRENT SWITCHBOARD, SHERBOURNE STREETIBUPB-STATION. 


or to traction, with compound winding. The traction sets 
generate at 200—520 volts, and the synchronous motors which 


drive them аге excited from small dynamos carried on the 
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extended shafts of the sets, or alternatively from the direct- 
current bus- bars. Two such sets are shown in the foreground 
of the view below, while the other two are seen in the dis- 
tance in another bay. The lighting sets generate at 410 volts, 
for coupling across the outers of the three-wire system, and the 


station. The low pressure traction board comprises four 
generator panels, five feeder panels and one earth return 
panel, with Elliott recording instruments. The lighting 
H.P. board is precisely similar to the traction board, except 
that it controls only two synchronous motors and one induc- 
tion motor. The low pres- 
sure lighting board consists 
of two generator panels, 
two balancer panels, with 
double-pole change - over 
switches, one  mid-wire 
panel, and six feeder 
panels, The mid - wire 
panel carries recording 
voltmeters for the positive 
and negative sides, and a 
recording ammeter to show 
the earth current, with an 
automatic switch which 
inserts a resistance in the 
earth wire at 50 amperes, 
and changes the shunt of 
the ammeter; the earth 
connection, however, is not 
nt present made in the sub- 
stations. The feeder panels 
are fitted with + [and — 
switches and  circuit- 
breakers, and are separated 
by slate slabs. It is in- 
teresting to mention in 


INTERIOR ОЕ POLYGON SuB-STATION: TRACTION SIDE. this connection that the 


dynamos are provided with slip rings after the style of 
double-current generators giving two-phase currents. The 
respective pairs of slip rings are coupled together through 
inductance coils, and from the middle points of the latter 
connections are taken to a third inductance ; from the middle 
point of this coil a connection is taken to the middle wire 
of the three-wire system. ‘The effect of this arrangement, 
as has been previously pointed out in the ELECTRICAL 
REVIEW, is to make each generator practically self-balancing, 
the out-of-balance current being returned through the 
inductance coils in question. In addition to this, however, 
there is a separate balanc- 
ing set, consisting of two 
50-Kw. dynamos driven by 
an induction motor, as in 
the later stations. Either 
or both of these dynamos 
can be used on either side 
of the system ; they can 
also be run up from the 
high-pressure side, thus 
providing direct current to 
start the other machines. 
The synchronous motors 
are excited from the 
terminals of the gene- 
rators, or from the light- 
ing bus-bars. 

Each sub-station is pro- 
vided with separate high 
and low pressure switch- 
boards for lighting апа 
traction ; at the Polygon 
the high pressure boards 
are at opposite ends of the 
station, and closely re- 
semble the switchboards 
at Stuart Street, as will be 


original five-wire system 
laid down by Dr. Hopkinson i8 still in use in the central 
parts of the city. 

Water rheostats are provided under the switchboird 
platforms for starting up the machines, and there is a 
starting panel for the traction sets on the lighting switch- 
board. 

There is space available in the second bay of this sub- 
station for four additional motor-generators. The stations 
are all well-lighted and spacious, with an overhead crane in 
each bay, and are well provided with accommodation and 
conveniences for the staff. 
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seen from the accompany- INTERIOR OF POLYGON Sus-srATION LIGHTING SIDE. 


ing views. The traction 

H.P. board consists of 

two feeder panels, one feeder charging panel, one 

testing pe fitted with voltmeters showing the 

pressure between each phase and earth, one interconnector 

pu" for coupling with the lighting H.P. board, and 
motor panels. Over the switchboard proper is a 

selector board for connecting any feeder or generator 

with either of two sets of bus-bars, as at Stuart Street 


The ten sub-stations provided under Dr. Kennedy's scheme 
are situated as follows :—Bennett Street, Levenshulme and 
Polygon, each equipped with four traction sets and two light- 
ing sets; Moss Side, four traction sets, one lighting set ; 
tusholme, Denton, Heaton Norris, Withington, each with 
two traction sets and one lighting set ; Fallowfield, with one 
traction and one lighting set; and Didsbury, with one 
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lighting set only. Every sub-station has also a balancing set. 
The cables connecting the sub-stations with the power station 
at Stuart Street, and with one another, were supplied and 
laid by Messrs. W. T. Glover & Co., Ltd., to the extent of 
no less than 170 miles. 

We conclude this instalment of our article with some 
particulars of the turbo-generators which have recently been 
installed а& the Dickinson Street generating station, and 
which are illustrated below. These two splendid machines 
were supplied by Messrs. C. A. Parsons & Co., of 
Newcastle-upon-Tyne ; each consists of two 900-Kw. 
dynamos coupled toa Parsons steam turbine, and running 
at 1,040 r.p.m. The two dynamos of each set are treated 
as one machine, giving 400 volts, and are used for lighting 
only. Each set is provided with its own jet condenser, 
the; condensing water being obtained from the canal. The 
arrangement of this plant is interesting. The hot water is 
discharged from the‘ condenser! by means of a centrifugal 
pump, which is placed on the discharge side, the injection 
water being forced into the condenser by atmospheric pressure. 


air was passed over powdered thorium oxide contained in a 
bulb in the centre of a glass tube. The air carrying the 
emanation passed through a plug of cotton wool, then 
through sulphuric acid, and finally into the bottle of a gold 
leaf electrometer. The leaves of the electrometer, which 
had been previously diverged by а small charge of elec- 
tricity, immediately collapsed when the emanation reached 
them, showing that this emanation had the property of 
ionising air, and thus making it incapable of supporting an 
electric strain. The fact that the properties of the emana- 
tion are unaffected by passing it through the strongest acids 
has led to the conclusion that the emanation is an inert gas 
belonging to the argon family. Though the gas is not 
affected by the strongest chemical reagents, it can be 
liquefied by passing it through a spiral tube immersed in 
liquefied air. This remarkable experiment was shown by 
means of the apparatus of the Canadian professors. The 
view of these savan/s, as explained recently before the 
Physical Society, is that the emanation is a product of the 
disintegration of the atom of the radio-active substance. 
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DICKINSON STREET GENERATING STATION: PARSORSAS Tusxo0-Dynamos, 1,800-KW. EACH. 


Priming water to start the pumps is obtained from the 
main water-supply pipe, which runs through the engine 
room at a sufficient height. Should the water flood the air 
pump, which is intended to remove the air only, an auto- 
matic cut-out stops the pumps, and the engines exhaust to 
atmosphere. These two generating sets have replaced plant 
of an obsolete type of only half their capacity. In the back- 
ground behind them may be seen two fine Musgrave-Siemens 
and Musgrave-E.C.C. steam dynamos, each of 1,500-Kw. 
output, which are likewise used for the lighting load only. 


(To be concluded.) 


THE ROYAL SOCIETY CONVERSAZIONE. 


THE exhibits at the Royal Society Conversazione on 19th 
inst. were, for the most part, the same as those exhibited at 
the previous conversazione on May 15th (ELECTRICAL 
REVIEW, Vol. 52, p. 895). There were, however, some new 
exhibits of very considerable interest. 

Prof. E. Rutherford, F. R. S., and Mr. F. Soddy, exhibited 
their apparatus for showing the existence апа properties of 
the “emanation ” from thorium and radium. А current of 


When the atom of thorium breaks down, it throws off 
pieces whose mass is about equal to that of the atom of 
hydrogen, and which have a positive charge of electricity. 
The first product of disintegration is Thorium X. Tho- 
rium X then disintegrates into the “emanation,” and the 
emanation in its turn disintegrates into ‘excited activity.” 
All these products or residues of the disintegration of the 
atom throw off positively charged pieces of the size of the 
hydrogen atom till the last stage of disintegration is reached, 
when negative electrons of a mass which is only one- 
thousandth part of the mass of the atom of hydrogen are 
thrown off. The energy of the particles radiated from the 
disintegrating atoms is derived from the intrinsic energy of 
the atom which is liberated when the particles are thrown 
off. This is the Canadian theory worked out by Prof. 
Rutherford and his collaborators. The energy which 
enables radium to emit a constant flow of heat is, according 
to this theory, derived from the intrinsic energy of the 
atom—an energy which only makes itself manifest when the 
atom breaks up. 

Mr. Henry Crookes, F.C. S., had a series of interesting 
exhibits, showing the effect of the radiation from radium on 
bacteria. Various cultures of bacteria were exposed to the 
action of 10 milligrammes of bromide of radium through u 
mica screen, at about 1 in. distance from the surface of the 
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plate. The mica screen stops the massive positive electrons, 
but allows the light negative electrons and the highly pene- 
trative X rays to pass through to the bacteria cultures. 
After having been thus exposed to the radium for about 24 
hoars, the cultures were incubated for 24 or more hours. In 
cvery case it was found the microbes were killed where they 
had been exposed to the radium, so that on incubation a bare 
space free from bacterial growth was left on the plate opposite 
the point where the radium had been placed. None of the 
microbes experimented with belonged to the malignant class 
which give rise to such dangerous diseases as typhoid and 
cholera, but there is no reason to suppose that such microbes 
will be proof against the destructive action of the radium 
rays. ‘These experiments of Mr. Crookes promise to lead to 
most important developments in medical treatment. 

Prof. E. Wilson exhibited the Cooper-Hewitt mercury 
vapour lamp. The light, though almost entirely lacking in 
red rays, and, therefore, producing a considerable distortion 
in colour values, is for very many purposes superior to thie 
ordinary electric light. One of the greatest fields of appli- 
cition of the lamp is for all sorts of photographic purposes. 
The inefficiency of the light is about ) watt per spherical 
candle-power, and, under favourable circumstances, as low 
as 3 watt per candle-power, the efficiency being about seven 
times that of the ordinary electric glow lamp. 

Dr. 8. К. Milner exhibited an automatic mercury vacuum 
pump. The instrument is a Tópler pump of the shortened 
type with a fixed, instead of a movable, reservoir. ‘I'he 
reservoir is alternately connected to the atmosphere and to 
u water vacuum pump by a three-way cap, the turning of 
which is controlled by clectric contacts made by the mer- 
сигу of the pump. It is necessary in pumps of this type 
that the air from the pump bulb should be first expelled into 
а highly exhausted auxiliary“ chamber, this being 
periodically emptied into a larger vessel evacuated by the 
water pump. In the pump this latter operation is caused 
t take place automatically whenever a certain limiting 
amount of air bas been accumulated in the auxiliary 
chamber. A special feature of the instrument is the form 
of the pump head, which prevents the possibility of any air 
trapped in the capillary exit tube from the pump bulb being 
ever dragged back into the bulb on the downward stroke. 

Dr. Mackenzie Davidson exhibited the latest form of his 
+tereoscopic fluoroecope. In this instrument there are two 
{эсиз tubes which are excited alternately. The mercury 
break which controls the two induction coils of the lamps is 
a T mounted on the inclined axis of an electromotor. Two 
makes and breaks are made by the arms of the T at each 
revolution. The revolviag shutter placed in front of the 
cyes at the end of the dark box is driven by a flexible shaft 
from the axis of the electromotor which drives the break, 
and thus synchronism of the lamps and the shutter is 
g.curcd. | 


ELECTRIC TRACTION NOTES. 


(Continued from page 17.) 


S. E. and C. Railway.—The Court of Referees (presided 
over by Mr. Parker Smith) on June 26th adjudicated on a petition 
of tbe Corporation of the City of London to be heard against the 
В 11 о# the South-Eastern and London, Chatham and Dover Ќ:і жау 
Co., one of the objects of which is to provide for the ultimate elec- 
tritcation of the company’s line. Mr. Pollock, the City Remem- 
brarcer, appeared for the Corporation to show cause why they 
esould be allowed a locus standi. He said (according to the Daily 
eus) that when the railway was electrificd—it might be віх years 
hence—electric traction, which was now only in its infancy, might 
tave developed so that large engines might be in use, also strong 
electric currents, which might cause great injury by electrolysis to 
a rvice works for which the Corporation was responsible. Damage 
might Le done to gas and water pipes and mains, and to other 
service works. Mr. Clode, who appeared for the promoters, 
appo:ed the locus of the City, and said there were no pipes or 
wires in the neighbourhood of the railway which could suffer 
from electrolysis. The /ocus was disallowed. 


Wirral Railway.—It is stated that the electrification 
of thie railway hae been decided upon, and that the work is to be 
caf tied out by the British Westinghouse Co., who recently com- 
p:e-ed the electrification of the Mersey Railway. The distance 
‘scm Seacombe to Hoylake is, in round figures, seven miles. 


Whitefield.—The U.D.C. has asked the B. of T. to pro- 
long the time for the completion of the electric tramways to 
August Gth, 1905. 


TELEGRAPH AND TELEPHONE NOTES. 


Argentine Republic.—The Argentine Government has 
voted a sum of about 23,000 for the extension of the telegraph 
system in the territory of the Pampas Central, and the construction 
of a line between General Acha aud Santa Rosa de Toay. 


International Telegraphic Conference, — Reuter's 
agent at Buenos Aires telegraphed on June 28th: —“ The news- 
papers here cr:ticise severely tbe reported proposal of the Argen- 
tine delegate to the International Telegraphic Conference in 
London for the application of a surtax of 5 centimes per word on 
Press and full-rate telegrams from France." 

The submarine telegraph companies gave an entertainment to the 
members of the Conference on Monday night in the gardens of the 
Royal Botanic Society at Regent's Park. The guests, about 700 in 
number, were received by Sir John and Lady Denison-Pender. Nino 
companies were represented. "The gardens were illuminated with 
thousands of variegated lamps. The band of the Irish Guards per- 
formed selections of music from 9 to 11.30, while a variety enter- 
tainment was held in the large conservatory. Dancing took place 
in the club rooms, and supper was served in tents in the grounds. 


Portsmouth Telephones.—The inauguration of the 
municipal telephone system took place in the Grand Jury Chamber 
at the Town Hall on Friday evening. The district covered by the 
municipal exchange embraces an area of 100 square milee, aud 
includes Gosport, Lec-on-tue-Solent, Fareham, Titchtield, Coshaw, 
Emsworth, and Hayling Island. The cost of tbe system, pr viding 
for 1,240 subscribers, was £26,360; and it has been found necessary, 
in consequence of the continuous applications for connections, to 
apply for а further loan of £12,000. The Municipal Telephone 
Committee have acted uader the advice of Mr. A. R. Bennett, aud 
Mr. W. Gardner is the general manager. Mr. Beunett having, with 
the assistance of maps, explained the system, the Mayor, 1а 
declaring the exchange open, said he thought the municipal 
exchange connected the subscribers far more rapidly than did the 
National system. Rapidity and proper attention were the essence 
of the whole thing in a successful exchange. He paid a high 
compliment to Mr. W. T. Dittman, chairman of the Com- 
mittee, for the energy and ability which he had displayed. The 
Mayor gave a banquet in honour of the King's birthday, and to 
commemorate the opening of the exchange. In the course of the 
evening Mr. Dittman announced the receipt of a telephone message 
from the chairman of the Glasgow Telephone Committee, expressiug 
а hope that the Portsmouth uudertaking would prove as great а 
success as that of Glasgow. Mr. Alfred C. Devey, engineering 
repres2ntative of the British Insulated and Helsby Cables Co., the 
contractors, asked the Mayor to accept a silver rose bowl as a 
souvenir of the opening of the telephones. The Mayor, in reply, 
sugzested that everyone should be able to have а telephone for a 
“ tiver,” and that the charge should be reduced from £5 17s. 6d. to 
that amouat. 


Telegraphie Interruptions and Repairs :— 
CABLES. INTERRUPTED, — REPAIRED, 


Latakia-Cyprus ee ee е ee June 20, 1599 ee oe 
Trinidad-Demerara No. .. ee sü . Aug. 27, vol 


Trinidad-Demerara No.  .. PM ae .. June 9, 1903 
Dominica-Martinique .. ee s we . May 8, 19044 .. ee 
Bt. Lucia-Martinique .. ee ee ee eo. Mays, 1902 ve 
Guadcloupe-Martinique ac sy vs .. May 9, 1903 ө ae 
Martinique-Puerto Plata... ee T .. July 10, 1902 .. - 
Cayenne-Pinheiro ee ee ee ee ee Aug. 18, 1902 eo ee 
Bt. Lucia-St. Vincent ee ee [37 ee ee Scpt. 19, 1902 ee ee 
Reissa-Issa Ks T os oe © ee Oct. 22, 1902 T 
Reissa- Yemani ee eo ee ee ee oe Oct. 22, 1902 ee ee 
Paramaribo-Cayenne .. we А m ee Feb. 27, 1803 a 
New York-Haiti is é ба i .. April 13, 1903 . жа 
Assab-Massowah as фа as .. June 1, 15083 .. June 30 
LANDLINES. 


Dagu&-Buenaventura.. 73 .. June 2, 1903 .. June 25 

Telegraphs in Uganda.—leuter's agent at Mengo 
writes: — Tne extension of the telegraph system has been pushed 
on rapidly during the last six months, and now the line is open to 
Butiaba, on the shore of the Albert Nyanza. A branch line has 
been built toa place called Masinde, in Unyoro, з distance of some 
50 miles from the main liue. On all these extensions there is no 
extra charge ; thus the mileage open for traffic now in Uganda is as 
follows: — Mobasa to Port Florence, on the Victoria Lake, 584 miles; 
Port Florence to Kampala and Mengo (temporary line), 200 miles ; 
Kampala to Entebbe, 25 miles; Entebbe to Albert Nyanza, 175 
miles; Hoima, Unyoro, to Masinde, 50 miles; total, 1,034 miles. 
The charge over the whole of this distance is 2d. a word, with a 
minimum of 18. 4d. for а message of cight words. There is also a 
system of telephones along the whole distance, во that traders and 
travellers may use the line when necessary at tuo charge of 1s. 4d. 
per conversation. These telegraph lines are called temporary,’ but, 
as the poles are constructed of bark cloth tree (a specics of fig tree), 
and as these have extraordinary powers of geriuinaioua, all the tele- 
graph poles are now liviug trees, aud should be almost equal in 
point of duration to iron poles, for the fig trey ja long-lived."—- 
Tunes 
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Municipal Telephones.—Mr. Stuart Wortley having 
asked to what municipalities licences have been granted under the 
Telephone Act of 1899, Mr. Austen Chamberlain (say the Times) 
supplies the following information :— 


| Date of licence. in 5 


—— — | —ö ͤ — VVU—＋ẽũͤ — — — m — ——— 


March 1 and 6, 1900 December 31, 1913 


Licensec. 


Glasgow Corporation .. Я 


Tunbridge Wells Corporation April 30, 1900 (see note) 
Belfast Corporation .. 25 February W. 1901 December 31, 1911 
Brighton Corporation Агги 30, 1901 April 30, 1926 


Chard Corporation 
Grantham Corporation 
Huddersfield Corporation .. 
Portsmouth Corporation 
Hull Corporation 

Swansea Corporation.. 

West Hartlepool Corporation | September 30, 1912 
Oldham Corporation .. December 31, 1902 
Scarborough Corporation .. | December 81, 1902 


December 13, 1901 

September 18, 1900 

February 22, 1901 
September "1, 1901 
' Augus! 8, 1903 
September 27, 1140? 


June 24, 1922 
December 31, 1911 
February 28, 1928 
June 31, 1926 
December 31, 1911 
December 81, 1920 
September 30, 1927 
December 31, 1920 
December 31, 1911 


Note.—The system of the Tunbridge Wells Corporation was transferred by 
consent to the National ‘Telephone Co. in November, 1102, 


Wireless Telegraphy.—The Central News Rome corre- 
apondent says that the construction of Marconi wireless telegraphy 
installations for connecting Bari, in Italy, and Antivari, in 
Montenegro, will be commenced this month, the cost being 
defrayed entirely by the Italian Government. The tariff for 
messages has been fixed at 1 fr. for 20 words. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdare.—July 11th. Тһе U.D.C. wants tenders for 


the installation of fire call bells. Particulars at the Surveyor's 
Office, Town Hall. 


Bath.—July 17th. Jet condensing plant, feed pump, 


pipe work, &c., for electricity supply extensions. See Official 
Notices " to-day. 


Batley.—July 3rd. Tramway panels and Highfield 
booster for the electricity works. See ''Official Notices" June 19th. 


Derby.—July 13th. Battery, balancers and boosters, 
switchboards. See Official Notices to-day. 


France.— July 7th. The French Ministry of the 
Colonies is inviting tenders until July 7th for the supply of 100 
tons of annealed and galvanised iron telegraph wire for Iudo-China. 
Particulars may be obtained from, and tenders are to be sent to, Le 
Ministere des Colonies, 4 bis, Rue Jean Nicot, Paris. 


Guadeloupe. —August 20th. Tenders are being invited 
until August 29th next by the municipal authorities of Point a Pitre 
(Guadeloupe) for the concession for the public and private electric 
lighting of the town. 


Hammersmith.—July 15th. Forty alternating current 
arc lamps, & . See Official Notices June 26th. 


Hungary.— August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating etation of a capacity of 500 H. p. 


Ipswich.—July 14th. Electricity meters. See ** Official 
Notices June 26th. 


Launceston (Tasmania). — September 28th. 


more electric meters. See “ Official Notices " June 12th. 


Leek.—July 9th.  Switchboard, balancing transformer 


and motor-generators, battery, crane. See "Official Notices June 
19th, 


500 or 


Middlesbrough.—July 4th. Underground mains, road 
work, &c. See Official Notices June 19th. 


New South Wales. — September 12th. Tenders аге 
being invited by the Railway Commissioners for New South Wales, 
for an additional generating set of 1,500 kw. for their tramway 
power station. 


Norwich.—July 8th. 


Cables, meters, accessories, pump 
апа motor. 


See “ Official Notices" June 26th. 


Pietermaritzburg.—.July 6th. ^ Cables, feeder and 
junction boxes, cable terminals and telephones for electric tram- 
ways. See Official Notices" June 19th. 


Pietermaritzburg.—July 29th. Six each single-deck 


bogie and double-deck single-truck cars for the Corporation. See 
“ Otñcial Notices to-day. 


Poplar.—July sth. 
Notices” June 26th. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


St. Pancras.—July 8th. Wiring the Godlington Build- 
ings, Gt. College Street, for the Borough Council; also supply of 
cable to Electricity Department. Bee two Official Notices” 
June 26th. 


St. Pancras.—July 14th. 320,000 carbons (12 months’ 
supply). See Official Notices” June 19th. 


St. Pancras.—July 14th. 
See Official Notices June 26th. 


Saltburn.— Storage battery for the Cleveland Trust, Ltd. 
See Official Notices June 19th. 


Servia.—. July 13th. The municipal authorities of Nisch 
are inviting tenders until July 13th for the establishment of a 
central electric lighting station in the town. 


Spain.—. July 10th. ‘Tenders are being invited until 
July 10th by the Spanish Post and Telegraph authorities, for the 
supply and laying of a submarine telegraph cable betwcen the 
Spanish possession of Fernando Po and the German Colony of 
Kamerun. ‘Tenders are to be sent to La Direccion, General de 
Correos y Telegrafos, Carretas, 10, Madrid, whence particulars may 
be obtained. 


Stepney.—July 21st. Pipe work, water softening plant, 


and storage tanks, for the electricity works. See Official Notices” 
June 26th. 


Arc lamp carbons. Вее “ Official 


Electric jenny and crab. 


West Ham. — July 14th. — Higli-tension feeders and 
other cables. See Official Notices June 19th. 


Weymouth and Melcombe Regis.— July 19th. Boilers, 
engines and dynamos, and various other plant for electric lighting. 
See '' Official Notices " June 26th. : 


, 


CLOSED. 


Barnsley.— The Corporation Electricity Committee bug 
accepted the tender of Messrs. Ferranti, Ltd., for extensions to 
the switchgear at the E.L. works at £375. 


Derby.—The tenders for the construction of the perma- 
nent way and tho provision of electrical equipment and cars were 
considered by the Tramways Committee, and the Corporation 
has this week accepted that of Messra. J. G. White & Co, of London, 
for £87,627. There were 72 tenders forall or various portions of 
the work, the five nearest to the accepted one being for ‘he 
following amounts: — 95,795, £98,933, £93,217, £98,923 and 
£103,703. The total length of the six routes first to be proceeded 
with is 6 miles 3 furlongs 6 chains. The length authorised by thé 
Corporation Act of 1901, is 17 miles 7 furlongs 3:15 chains. | 


Faversham.—The Т.С. has accepted the tender of the 
Anchor Cable Co. for electric cables. 


France.—The French Ministry of Posts and Telegraphs 
bas placed contracts with M. Grammont, of Pont-de-Cheruy (It¢re), 
and La Compagnie Francaise des Metaux, Paris, for a large 
quantity of copper wire at from 1,920 to 1,925 fr. per ton. 


Heckmondwike.—The U.D.C. has accepted the tender 


of Messrs. Henley's Co. for extensions of the E.L. mains. 


Ilkeston.— The Corporation has accepted the tender of 
the British Westinghouse Co., for the supply of four additional 
tramcars with Milnes bodies, providing two are delivered before 
August lst. 


Kettering.—The U.D.C. on June 21th accepted the 
following tenders in connection with the new electricity works: — 
Messrs. Parker, Ltd., Wolverhampton, for engines, dynamos and 
crane, £4,252; Messrs E. Danks & Co, for boilers, at £2,382 10:. ; 
the Electrical Power Storage Co., for storage battery, at £1,049; 
Messrs. Cox- Walkers, for switchboard and boosters, at £2,183 ; the 
Gilbert Co., for arc lamps, at £262; Messrs. W. T. Glover & Co., 
Ltd., for mains and arc lamp-posts, at £7,694 7s. 11d.; Messrs. 
Babcock & Wilcox, for pipework, at £2,633. ` 


Launceston, Tasmania.—We understand that the con- 
tract for the re-construction of the electric light and power trans- 
mission plant for Launceston, Tasmania, has been placed with 
Messrs. Witting, Eborall & Co., Ltd., of Temple Bar House, E.C. 
This contract comprises the supply of four Francis type turbines of 
445 в.н.р. each, these turbines being direct coupled to 300 Kw. 
three-phase generators, giving a terminal pressure of 5,000 
volts. Also high and low-tension switchboards in generating 
station and sub-station, together with separately driven exciteré, 
motors, and material for the overhead transmission line. 


r 
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plant previously in use consisted of 100. Kw. single-phase alternators 
giving 2,000 welts. The re-construction of the present plant ie 
being carried ont by Messrs. Witting, Eborall & Co., Ltd., to the 
specitication of Mr. William Corin, the Launceston City Electrical 
Engineer. We understand that the contract for the transformers 
for this installation has been placed with the Burnand Transformer 
Co, Ltd, of Salford, for 93 machines. 


Leicester.—The Corporation Tramways Committee has 
divided the contract for the supply of new tramcars between 
Mcssra. Dick, Kerr & Co., Preston, and the Brush Co., of Lough- 
borough. The price is about £500 per car. 


Steke-on-Trent.—The Т.С. on Friday accepted the 
tender of Mr. T. Godwin, of Hanley, for the erection of the electric 
light atation and destructor works at £5,873. 


Swansea.— Messrs. Mills, English & Co. have secured the 
contract for th: electric lighting equipment for the SwaLsea 
Grammar and Technical Schools, at £611. 


Yoker.—The Brandon Bridge Co., Ltd., Motherwell, bas 
cared the contract for the girder and roofing work of the Clyde 
Valley Electric Power Co.'s extensive works at Yoker. 


FORTHCOMING EVENTS. 


Monday, July 6th.—At 11.45 a.w. At Earls Court. Opening of 
the Fire Prevention Congress by the Lord Mayor. 


Wednesday, July 8th (also 9th and 10tb).—Annual Conference of 
the Municipal Tramways Association at Glasgow. 
(See “ Notes " columns). 


Wednesday and Thursday, July 8th and 9th —Fire Congress at 
Caxton Hall, Westminster. Electrical Safeguards 
and Fire Alarms Section. Papers as follows:— 


“ Safety and Control Arrangements for Fire Alarm Systems,” 
by Alex. Siemens. 

“The Necessity of Automatic Fire Alarm Systems, by G. Н. 
Oatway. 

* ElJectrio Wiring and Electric Risks,” by Ed. C. de Segundo. 

** Electrical Risks in Theatres," by Hip. Cazier, Criel. 

s" DAT Practical Safeguards against Lightning," by Alfred 

ands. 


Wednesday, July 15tb, and three following days.— Convention of 
the Municipal Electrical Association at Sunder- 
land, &c. 


ADDENDA TO ELECTRIC TRAMWAYS LIST. 


RorBHESAY.—20 bogie motor-cars, Dick-Kerr and Brush motore. 
Add 1 Diesel oil engine and Dick-Kerr dynamo. Total 
capacity of plant, 400 kw. 


FHEERNESS.— 8. and District Electric Power and Traction Co., Ltd. 
Opened April, 1903. Manager, W. I. Catbush. Electrical 
engineer, J. B. Rumford. 21 m. single, 1 m. double track. 
Rails, 94 lbs. per yd. Side poles, flex. suspension. Brush 
motors. 3 B. & W., 3 Browett-Lindley-Brush sets, 
360 xw. Mains, Callender solid. Lighting and traction 
station. i 


Ero. k PORT.— Track, 34 m. double, 3 m. single. 30 motor-cars. Add 


1 B. & W. Total capacity of plant, 600 xw. Annual car 
mileage, 45121; passengers carried, 2,737,261. 


Evecrricity Works. 


Litta Extens. in progreas.—2 Tanc., 2 Bellis3-Silvertown, 
350 gw. each. Max. load. 725 kw Total capital exp., 
£82,080 Pr. Itg., 59,637, inc. motors; lamps added, 
24,520. Pub. ltg.. 265 are. Motors, 162 = 889 m.r. Units 
sold, 1,232,496. Price obtained, pr. Itg., 2°68d.; pub. Itg., 
£20 per arc lamp p.a. = 1:340. per unit, inc. all charges. 
Works coste, 753d. 


RIDE ARD бт. HzgrEss.—Capacity of battery, 800 ampere-hours at 
nurmal diecharge rate. 
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NOTES. 


The Robertson Electric Lamp Works.—On Friday 
last week the opening of the extensions to these works was cele- 
brated in due form in the presence of a large number of guests; the 
Mayor of Hammersmith took the leading part in the ceremony, thus 
formally recognising the.importance to the borough of the industry 


Ф 


which has been established within its borders by the General 
Electric Co., Ltd. 

Prior to the actual opening ceremony, the guests were conducted 
over the whole of the works, which were in full operation, and the 
various processes in the manufacture of the Robertson lamp 
were explained to them; the inspection constituted an entertain- 
ment of unusual interest, while a neat brochure presented 
to each of the guests gave a brief account of the proces: of manu- 
facture, and of the works of the Incandescent Electric Lamp Co., 
Ltd. The latter are said to be the largest of their kind in the king- 
dom, and bave an output of over 3, 000.000 per annum. The 
employés number 550, and will вооп reacb 700, while the company 
pays in wages over £20,000 per annum. In his addiess the Mayor 
referred to the fact that the company is the best customer of the 
borough electricity works, consumiog over 150,000 units annually, ia 
addition to the electricity generated by its own plant. 

Mr. C. J. Robertson and Mr. C. Wilson, joint managers of the 
works, took part in the proceedings; Mr. G. Byng, chairman of the 
General Electric Co , and one of the founders of the works in 1893, 
was unable to attend, but sent an address, which we reproduce 
in another column. 

The guests were entertained witb ligh. refreshments, and music 
provided by the Blue Hungarian Band; afterwards they witnessed 
an interesting turn-out and life-saving display, carried out by the 
works fire brigade in excellent style. 


The Institution of Mechanical Engineers.— е 
summer meeting is to be held at Leeds, from Tuesday, July 28th, 
ы Friday 31st. The following papers have been arranged 
or:— . 

" Economy of Fuel iu Electric Generating Stations," by Mr. 
Henry Mc n. 

“ The Diesel Ens ine,“ by Mr. Н. Ade Clark. 

“ Тһе De Laval Steam Turbine," by Mr. Arthur Greenwood. 

* Roofing Existing Shops while Work is Proceeding," by Mr. 
R. H. Fowler. 

“ А New Form of Friction Clutch,“ by Prof. Н. S. Hele-Shaw, 
LL. D., F. R. S. 

A full list of visits bas been arranged, including the electric 
lighting and tramway stations, and numerous engineering factories 


Sweet are the Uses of Advertisement.—We cull the 
following from the Eveniny Standard of Wednesday last :— 

“The successful appeal of a contemporary against the magisterial 
conviction for having published an illegal betting advertisement, 
will be accepted as being the more equitable of the two rulings. 
The editorial chair is beset with so many difficulties that it would 
not be fair to add the responsibility for the intention with which 
every paid notice may be inserted. The most innocent announce- 
ment might be a cloak for the most fraudulent scheme; but it is 
not the duty of an editor to make exbaustive inquiries before putting 
it into his paper. If any advertisement contained matter which was 
in itself an infringement of the law, there would be some grounds 
for an action, but when there is no suggestion of a desire to 
commit а misdemeanour, and there ів no proof of any irregularity 
having arisen from its publication, a prosecution can only be con- 
Bidered arbitrary even if the advertisement be that of a firm whose 
former transactions have brought them under the suspicion of the 
autborities.” 

The writer must surely bave had in mind the strictures recently 
made by us and some of our technical contemporaries on a certain 
advertisement which appeared on several occasions lately in the 
business pages of the Standard“ 


Mersey Railway Engines and Cars.— Eighteen loco- 
motives, 96 four-wheeled carriages and a gas plaut and sundries, 
used until quite recently in the working of the Mersey Railway 
through the Mersey Tunnel, were catalogued for sale by auction, 
and were to have been sold on Friday last at Birkenhead. The 
stock was announced by the auctioneer, Mr. G. N. Dixon (Liverpool), 
to be in excellent condition, and an engine which originally cost 
£2,560, was first offered. Ooly one bid, of £250, was made, and 
the “lot” was withdrawn. А carriage was neat offered, and was 
ultimately sold for £59. No other lots of the rolling stock were 
offered. The gas plant which had been producing 40,000 cub. ft. 
per week was submitted, but failed to elicit a bid. The sale thea 
terminated. It is understood that some of the engines have since 
been sold by private treaty. The engines were built by Beyer, 
Peacock & Co., and Kitson & Co., and havecylinders 194 and 21 in. 
in diameter with a stroke of 26 in. ‘They have been displaced by 
the electrification of the Mersey Railway. 


Society of Arts’ Conversazione.—On Tuesday evening 
last the annual conversazione of the Society of Arte was held in the 
Gardens of the Royal Botanic Society, Regent's Park; the guests 
were received by the chairman, Sir W. Н. Preece, and other 
members of the Council, and a very large number of visitors were 
present. The gardens and conservatory were illuminated with 
coloured lamps, and with the Kitson incandescent oil light — which 
it must be confessed was neither silent nor free from odour: 
elaborate displays of roses, by Messrs. Paul & Son, and of other 
flowers and pigmy trees by Mesere. Barr & Sons, evoked general 
admiration; the striug band of the Scots Guards and the band of 
the Royal Engineera provided musical entertainment of excellent 
quality, and the weather was all that could be desired. Conse- 
quently this popular function passed off with all its usual éclat. 
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The Tramways Convention at Glasgow.— The 
official programme has been issued in connection with the annual 
conference of the Municipal Tramways Association of Great 
Britain, which takes place in the City Chambers, Glaszow, on 
July 8th, 9th and 10th. Mr. John Young, manager of the Glasgow 
Corporation Tramways, the first president of the Association, 
presides over the Conference, at which the following papers are to 
be read :—‘ Standardisation of Tramway Accounts,“ by Mr. J. 
Dalrymple, accouatant to the Glasgow Corporation Tramways; 
“ Hours of Labour of Tramway Employés,” by Mr. A. Baker, chief 
officer of the London County Council Tramways; '" Permanent Way 
Construction and Maintenance; Tramway Conditions in America 
and Great Britain Compared," by Mr. C. R Bellamy, manager 
Liverpool Corporation Tramways; and “Selection and Training 
of Motormen and Conductors,” by Mr. L. Mackinnon, trafic 
superintendent, Glasgow Tramways. The members of tho Con- 
ference are to be officially received by the Glasgow Corporation, and 
entertained to a civic dinner. Оп the 9th the party visit Pinkston 
Power Station of the Glasgow Tramways, and the same evening the 
annual Association dinner takes place. The concluding day is to 
be given over to а trip by the new turbine steamer to Inverary, 
the seat of the Duke of Argyle. 


Mr. Chamberlain's Scheme and the Eugineering 
Trades.— At a meeting of members of Parliament and others con- 
nected with the iron, steel, mechanical, and electrical engineering 
trades, held in one of the Committee rooms of the House of 
Commons on June 25th, Mr. E. Windsor Richards presiding, it 
was resolved, on the motion of Colonel Charles Allen, seconded by 
Sir A. Hickman, M. P. 

“That, having regard to the present public discussion as to pos- 
Bible fiscal changes, it is desirable that a comnrittee of those 
interested in the jron and steel manufactures and in the construc- 
tion of all kinds of machinery be formed for the purpose of calling 
attention to the unfair and illegitimate competition arising from 
hostile tariffs, trusts, and cartels, to which those trades are sub- 
jected; and to that end, and in anticipation of possible negotia- 
tions with foreign and Colonial Governments, reliable information 
should be invited from manufacturers, to enable Parliament and 
the country generally to correctly appreciate the serious injury 
which threateus British manufacturing industries.” 

A committee, with Sir Joseph Lawrence, M.P., as hon. sec. 
(pro len.), was appointed, on the motion of Mr. Hardy, M. P., 
seconded by Mr. Alfred Baldwin, М.Р. — T'he Times. 


Congratulations.—Not many of the birthday honours 
came the way of those associated with electrical or engineering 
professions and callings. We might almost say that science 
was given the cold shoulder. We note a very gratifyiug exception in 
the case of Mr. John Gavey, the very geuial engineer-in-chief of 
the General Post Office. Those who know Mr. Gavey and the 
sterling value of the services he has rendered to his department 
and to the country, will readily concede that his appointment to be 
a Companion of the Most Hoaou:ab!e Order of the Bath (Civil 
Division) is аз well merited аз the honour given to any other 
gentleman whose name appears in the list. He is a man of most 
excellent scientific attainments and personal qualities, is a Govern- 
ment Official who knows what hard work means, and is by no means 
lacking in backbone. His presence is an assurance for the 
harmonious working of the engineering department, over whose 
very extensive operations he exercises a thorough supervision. 

We also congratulate the following gentlemen upon appoint- 
ment to the Imperial Service Order, which his Majesty recently 
instituted for members of the Civil Service as a recognition of long 
and meritorious service :— 

Mr. W. R Culley, superintendent, Submarine Telegraph Branch, 
General Post Оћісе, 

Mr. 8. C. Hooley, Controller of Stores, G.P.O. < 

Mr. Е. Trenam, Controller, Central Telegraph Office, G.P.O. 


Overhead Electric Wires.—In the House of Commons 
on June 24th, Mr. Markham asked the President of the Board of 
Trade what were the present regulations restricting the use of high 
voltage currents carricd on bare wires over or on public roads; and 
whether, seeing that currenta of 10,000 to 40,000 volta were carried 
by overhead bare wires on the Continent and in America to the 
advantage of the industrial community, he would consider whether 
a pressure of 10,000 volis could now be permitted, provided that 
efficient cradles or guard, of a type approved by him, were employed 
to protect such wires; whether he һай any information showing 
that high tension bare wires carrying high voltage current had ever 
caused any injury or loss of life to the public in America and on 
the Continent, when used only for transmitting power to sub- 
stations; and that the dangers to the public, if any, were not 
greater where bare wires transmitted current direct to tram motors 
than in the case where the line was never in contact with a moving 
collector. 

The Stundurd quotes the following reply made by Mr. Law:— 
“ The Board of Trade have not yet made any regulations relating to 
the transmission of electricity at high voltage by bare overhead 
wires. І have no information as to injury or loss of life to the 
public caused by bare wires carrying high voltage supply in America 
or on the Continent, or ав to the relative dangers to the public from 
wires used for tramways (where constructed under Board of Trade 
regulations) and from those used fur other purposes. Two schemes 
have recently been submitted, and sre now before the Board's 
electrical adviser, who has been instructed that the promoters may 
proceed with their works step by step under his supervision. The 
Board propose to give their best consideration to applications for 
the use of high voltage, dealing with each case on its merits," 
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Electrical Wonders in the Daily Press,—We are 
tired of exposing the absurdities perpetrated by the editors and 
correspondents of the daily papers in technical matters, and were 
it not for a sense of duty, not unmixed with indignation, we should 
врате our readers from the recital of their iniquities. The defici- 
encies of our system of so-called education, which too often 
appears to be contined to dead languages, ragging, &c, are 
painfully evidenced when the non-technical journalist comes in 
contact with tbe phenomena of physical scieace, his information on 
such matters seemingly extending no further than the glas 
cylinder frictional machine and the common pump. Hence it is, 
no doubt, that in the L. T. of Tuesday last Our Own Correspon- 
dent" in New Y ork describes to an astonished audience the wonders 
of high-frequency currents, with which  ele»tricians were 
familiarised by Tesla years ago. The origin of this outbreak was 
a demonstration at the University of Michigan, where, we are told, 
* the fatal current of 5,000 volte" was trausformed up to 500,000 
volta, with 800,000 alternations per second, and became harmless 
and agreeable. “ The effect was tremendous | " 

Again, in the D.M. of Wednesday, “Our Own Corre- 
spondent "—this time iu Chicago—states that a Frederick Schoon- 
maker is arranging to “fire a spherical magnet towards the sky. 
To the projectile will be attached a coil of wire 20 or 30 miles in 
length." It is supposed that once it is beyond the pale of the law 
of gravitation, the magnet will be drawn into the electric sea 
surrounding the earth and held there. By means of the wire it is 
hoped that a limitless supply of electric power will be obtained.” 
The D.M. correspondent calis this “а novel experiment”; some- 
what to our surprise, we were unable to fiad а leaderette pointing 
out the marvellous benetits which will be derived from the epoch- 
making invention, or lamenting our backward state as compared 
with America in the world of science. It is not long sincean 
article a column long iu the D.M. was filled with extravagant bal- 
derdash about the terrors of the sub-atations on the Central London 
Railway, compared with which, it would seem, hell itself would pale 
its ineffectual fires. Why, in the name of reason, are not these wild 
screeds submitted to some first year student at a techaical college 
for criticism, instead of being printed without a word to indicate to 
the public their utter wor. Шевѕпевз ?. 


International Telegraph Conference.—On Saturday 
last a delightful day was spent by the delegates to the Telegraph 
Conference in visiting Kenilworth, Warwick and Stratford-oa- 
Avon; the excursion was organised and carried out by the Iudia 
Rubber, Gutta-Percha and Telegraph Works Co., Ltd., of Silver- 
town, and it is therefore supertluous to add that the arrangements 
made for the comfort of the guests were perfect. 

The foreign delegates left Euston at 9 a.m. for Kenilworth, 
whence they proceeded by road vid Guy's Cliffe to Warwick 
Castle. Here they joined a party composed of the directors of 
the company and their friends, who were conveyed from London by & 
special dining-car train chartered by the company, vid the Great 
Western route through Reading. After visiting the Castle, where 
the private rooms were thrown open to the visitors as & special 
favour, the guests were received by the Earl and Countess of 
Warwick at the main entrance, and the Earl in a brief address bace 
them a hearty welcome. The party then strolled through the 
grounds of the Castle, aud afterwards were entertained to luncheon 
in а marquee set up in the Park, the Silvertown Company 
being the hosts. During luncheon the band of the Scots Guards 
performed a programme of national airs, A vocal concert given by 
the Novello-Davies Part-Singers followed. The party then divided, 
the delegates proceeding to Stratford-on-Avon by road, whilst the 
rest of the visitors returned to London in a special train on the 
L. and N.-W. Railway. At Stratford, Shakespeare's birthplace, the 
Church and the Memorial Hall were visited, after which the party 
returned to London, dining en route. 

There were about 130 in each party, ог 260 in all. Amongst the 
Foreign delegates were :— 


M. le Colonel Frey, Director of the Berne International Ойсе; 

M. Sydow, delegate for Germany; 

M. le Baron Alfred Fries, Austria; 

M. J. Banneux, Belgium; 

M. N. Meyer, Den mark; 

Senor D. Primitivo N. Vigil, Spain; 

M. le Chevalier Rodano, Italy; 

M. le Dr. Hennyey de Hennye, Hungary; 

M. Sins, France; 

M. le Conseiller A. Pereira, Portugal; 

M. M. R. Sahlin, Sweden; and 

M. Fehr, Switzerland. 

The weather was perfect, and the entertainment was in every 
way most enjoyable. We must not forget to mention a souvenir 
of the visit, prepared, we believe, by Mr. Crouch, secretary of the 
Silvertown Co, in which the historical associations connected with 


the places visited were set furth in a light and interesting style cf 
high literary merit. 


Appointments Vacant.—A_ teacher of electric wiring 
for опе evening per week at Southend Technical School; shift 
engineer for Ilford electricity works (353.); a teacher of electric 
wiring forthe Acton and Chiswick Polytechnic (one evening per 
week); assistant electrical engineer for Llandudno (#100); 
engineer for the Llandrindod Wells E.L. & P. Co. at £125. Sce 
“Oficial Notices to-day. 
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Errata. — We are informed that the four Berryman feed- 
water heaters installed at the Stuart Street (Manchester) Electricity 
Worka were made by the Sir Hiram Maxim Electrical and Engineer- 
ing Co, Ltd., as part of their contract for the pipework, pumpe, &, 
and that they are not the largest size made. Also а large number 
of the valves used were supplied by Messrs. Templer & Ranoe, 
Ltd, of their patent "stop and isolating,” Sterling,“ “ Оше,” 
aod " T. Б." types, through the contractors for the boilers and 
pipework. | 


Personal.—A farewell dinner was given on the 25th ult. 
at the Frascati Restaurant to Mr. L. L. Hartvigson, engineer in 
England of the Great Northern Telegraph Co., on the occasion of 
bis leaving London shortly in order to take over the appointment 
of superintendent of tre company's cable station at Newcastle-on- 
Tyne. Mr. Е. C. C. Nielsen, the Great Northern Telegraph Co.'s 
representative in England, presided, and some 60 gentlemen were 
present. After loyal toasts, the chairman proposed the health of 
tze guest of the evening, dwelling upon Mr. Hartvigson's abilities 
and the important and responsible position he has held 
during his long term of service in London. Mr. Hartvigson 
сап show 30 years’ service with the company, the last 
2) years of which have been passed uninterrupted!y in 
London. Mr.  Hartvigson returred thanks, and said be 
would always look back with sincere pleasure to his warm welcome 
tbat evening. Mr. J. P. Hooper, recalled hie father’s and his own 
connection with the company when the first cables in the Far East 
were laid by the original firm of Hoopers, and Mr. George Sutton, 
managing director of Henley's, referred to Hr. Hartvigson’s strict 
and utvarying attention to the company’s interests, Amongtt 
ttose present were: Mr. Th. Ras:chou, Acting Consul Gereral for 
Ixnmark in Eogland, Mr. St. A. Bille (Copenhagen), Lieut. J. J. Babn- 
юг. Messrs. C. F. Venudt, G. Meiklereid, W. Potter, Fred Hooper, 
sad Harold Oblson. The enjoyment of the evening was enhanced 
by selections on the violin and piano rendered by Messrs. Rasschov, 
Axel Larsen and Michaelsen. 

Mr. E B. Scbattper, who has joined the staff of the General 
Fl etrie Co, of America, was presented with a bandsome address 
acd present by the staff of the Scbattner Electricity Meter Co., Ltd, 
оа the occasion of his departure. 

Our sincere congratulations to Mr. A. M. Thompson, 
M Inst. C E, M. I. FE. E., signal superintendent to the London 
aid North-Western Railway, at Crewe, who has been 
appointed electrical engineer to the company, from July 1st, in 
succession to Mr. J. W. Fletcher, who retired from the service on 
tust date. Mr. Thompson will, in addition to his present duties, 
take charge of the electrical and telegraph work. His office will be 
at Crewe. 


THE CENTRAL STATION ENGINEER. 


Os Jane 18th, the Lowestoft Electricity Works’ staff went for their 
azzual coating. The party numbering 36, and including Mr. G. A. 
Басс, the borough electrical engineer, proceeded by the Atalanta 
ср tne river to Cantley. Dinner was served at the Coldham Hall 
Hotel. 

Mr. W. J. SowTEB, chief assistant at Coventry Corporation 
E.ectricity Works has been appointed borough electrical engineer 
at Dorchester. 

Gillingham (Kent) U.D.C. has engaged the resident electrical 

‚ ec:iaeer (Mr. A. D. CHALMERS) on the following terms:—Thrie 
years engagement, £250 per annum for the first year, £300 for the 
secoed, and £350 for the third, with half the premium of one 
articed pupil. 

Tre Barton-upon-Trent Corporation having appointed Mr. P. J. 
FatsclLE to the position of borough electrical engineer aud tram- 
ways manager, Mr. F. L. RAMspkN's duties and responsibilities, во 
far as the electric light is concerned, have ceased. Further com- 
р нын on this subject should therefore be addressed to Мт. 

пре. 

Ош of 166 applicants, Мг. Н. WaBrsG, of Mexborough, has been 
appointed resident electrical engineer at Todmorden, at £25). 

At tbe monthly meeting of the Derby Town Council, held on 
Wednesday, July Ist, Mr. A. DUTrTERWORTH, J.P. (chairman of the 
E:ectrie Lighting Committee), proposed thatthe salary of Mr. Т. P. 
WI: RT RAT (electrical engineer) be increased from £5U0 to £650 per 

агаш. Не eaid that a few weeks ago Mr. Wilmshurst applied to him 
f.r а testimonial as an applicant for the post of electrical engineer 
at Eirmingham. Не consulted with Alderman Duesbury, the chair- 
man of the Tramways Committee, as they were about to electrify 
the trama, and they came to the conclusion that if they could retain 
dis services it would be a very wie thing for Derby. He referred 
bo Mr. Wimsburst's work during the time he had been iu Derby, 
ard seid that when be came there the works were in about as poor and 
bad a condition as electrical works could be, but by bis own eagacity 
a:.d knowledge he had remedied this and turned a rotten concern 
iuto а ворд one. He pointed out that the Tramways Committee 
aid arranged to pay the Electric Lighting Committee £150 per 
er. r. am for the next three years in consideration of Mr. WILus- 
@' ests services in connection with the electric tramway scheme 
Mr A. Wirsow seconded. Мг. G. FosrEB objected strongly to the 
gro posal, and said he would neither be coerced nor cajoled into voting 
'or an increase to any officia] by the threat of his leaving if they 
fid not make it worth bis while. A long discussion followed 


during which it was stated that Mr. Wilmshurst came to Derby 
from Halifax less than five yearB ago, and in the meantime his 
salary had been raised by £150. In the end the motion was defeated 
by 23 votes to 22. 


NEW COMPANIES REGISTERED. 


Universal Insulator, Ltd. (77,770).—This company was regis- 
tered on June 20th, with a capital of £10,000 in £1 shares, to adopt an agree- 
ment with L. Grote and E. Peri y, to manufacture, buy, sell, let on hire, licence 
or royalty, or otherwise deal in electric insulators and moulded articles of any 
kind, ага to carry оп the business of mechanical snd electrical engineers and 
manufacturers, machinists, fitters, founders, smiths, wire drawers, rubber 
manufacturers, cutlers, ironmongers, platers, хс. The first subseribers (cach 
with one share) nre:—J. Brockelsby, 32, Oid Jewry, E. C., clerk; Н Spinks, 45, 
Roding Road, Homerton, N E., clerk; A. D. Brown, 31, Reavhton Road, Upper 
Clapton, shorthand writer; H. E. Richardson, 67, Shepherd's Bush Green, W., 
clerk; J. W. Pollard, 11, Hartwood Road, Wendall Park, Shepherd's Bush, W., 
clerk; D. J. Prosser, Lovett Villa, Devonshire Koad, Merton, S. W., clerk; and 
G. E. Saunders, 51, Larktield Road, Richmond, Surrey, clerk. No initial public 
issue. The number of directors is not to be less tban two nor more than three; 
the first are E. Perry (managing director), and others to be appointed by the 
subscribers; remuneration according to the sales. 


Henley's (South Africa) Telegraph Works (o., Ltd. 
(77,781).—This company was registered on June z2nd, with а capital of £2,000 
in 41 shares, to carry on in South Africa or elsewhere the business of elec- 
tricians, telegraph and telephone engineers and contractors, subinarine, cable 
and telegraph and telephone instrument manufacturers, wire drawers, 
galvanisers, wire rope makers and engineers, producers of light, heat or power 
by electricity, galvanism, or magnetism, &, in 8. Africa or elsewhere. The 
first subscribers (each with one share) are :—S. Gedge, II, Great George Street, 
Westminster, solicitor; F. Newton, 9, Warrington Crescent, Warwick load, 
Paddington, gentleman; G. Sutton, 27, Martin's Lane, Cannon Street, B.C., 
electrical engineer; W. J. Potter, 21, Princess Avenue, Muswell Hill, N., secre- 
tary; J. V. Butler, 27. Martin's Lane, FE. C., clerk; C. E. Lifeaux, 27, Martin's 
Lane, B.C., clerk; and F. J. Bettley, 27, Martin's Lane, E. C., clurk. No initial 
public issue. The number of directors is not to be less than two ner more than 
seven ; the subscibers are to appointthe first; qualification and remuneration 
as fixed by the company. Regittered oflice, 27, Martin's Lane, Cannon 
Street, E.C. 


Bruce Peebles & Co., Ltd. (5,383). — This company was 
registered in Edinburgh on June 24th, with a capital of £200,000 in 45 
shares, to acquire the business now carried on in Edinburgh, London, Cardiff, 
Manchester, Newcastle-on- Tyne, and elsewhere, as D. Bruce Peebles & Co., and 
to carry on the business of electricia! s, mechanical engineers, suppliers of 
electricity, &c. The first subscribers (each with one share) are: -W. С. 
Pecbles, Hope Park, Trinity, Edinburgh, engineer; А. C. Peebles, Hope Park, 
Trinity, Edinburgh, engineer; К. S. Portheim, 37, Victoria Street, S. W., engi- 
neer; M. T. Pickstone, Tay Works, Ediuburgh, engineer; Н. Mungall, 20, 
Royal Terrace, Edinburgh, coalmaster; J. К, Peebles, Hope Lodge, Trinity, 
Edinburgh, engineer; I, M. Somerviile Shaw, 17, St. Andrew's Square, Edin- 
burgh, stockbroker. The number of directors is not to be less than three nor 
more than seven; the first are W. C. Peebles A. C. Peebles, R. 8. Portheim, 
M. I. Pickstone, and H. Mungall. Registered office, Tay Works, Bonnington, 
Edinburgh, 


ELECTRICITY SUPPLY ACCOUNTS. 


Тик accounts of the Stcckton Electrical 


Stockton Department just issued record the second com- 
Municipal plete year's work. From the analysis given 
Electric below it will be seen that the undertaking is 
Supply. making steady prcgress—the cutput havirg in- 


creased 47 per cent. on the previous year with- 
out appreciably affectirg the average price obtaincd, aud this bas 
been accompanied by a decrease of over a 4d. per unit in generating 
costs; the gross profits have consequently reached nearly 24 times 
the previous year’s amcunt. | 

The load factor during the year was 10°5 per cent., and the total 
works cost, rather over 24d. per unit sold, figures which ccmpare 
well with other local undertakings of similar вре. 

Situated as these supply areas are, in 8 coal producing and manu- 
facturing district, there is no reason why the motive power ard 
private lighting supplies should not be more equally divided; when 
the works costs would not be more tkan half their present figure. 
Doubtless, central station engineers are well aware of this fact, but 
the situation points to an amazing lack of appreciation of the 
essential conditions of chcap supply on the part of many of the 
Lighting Committees composed of so-called business men. Of the 
total 299,980 units sold, public lamps took 68,491 units (there being 
44 arcs for street lighting). The prices charged for private lighting 
are Gd. and 24d. per unit on the maximum demand system, and for 
power 2d. to 114. per unit. The borough electrical engincer is Mr. 
J. J. Smith. 

GENERAL STATEMENT. 


*For year ending March 3lst— 1802. 1903. Inc. 
Total capital expended . £35,534 447,079 £12,145 
Number of units sold ... ie 205,322 299.880 94,68 
Equivalent number of 8-С.р. lamps 11,856 17,179 5 313 
No. and H.P. of motors . 12 motors 18 motors 6 mctors 

=35 H.P. =Є8нрР. =33 HP, 

Maximum load іп KW. m 261 323 G2 
Revenue Gross revenue ves £3,406 £5,024 £1,61 8 
Аесдаш Gross expenditure £2,643 £3,159 £516 
* [ Gross profit - £763 4178605 41,102 
Average price per unit sold is 3:98d. 4 03а: 05а. 
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REVENUE StTaTEMENT. 


1901-9. 1902-3. 
Gross. Per unit. Gross. Per unit. Ine. 
By sale of energy £3,316 3:884. 44,889  3'93d. 05d. 
Meter rents, &c. ... 90 10d. 135 10d. 00d. 
Gross revenue £3,406 398d. £5,024 403d. 05а. 


Cost oF PRODUCTION. 


1901-2. 1902-3. 
Gross, Per unit. Gross. Per unit. Inc. 

Coal, &c. «is £719 Nd. £l 67а. — id. 
Oil, waste, water and engine- -room 

stores БА 169 20d. 197 16d. — Od. 
Wages incurred in generation and 

distribution .. BOR oid. 578 46d. – 48d. 
Repairs and maintenance of build- 

ings, machinery and plant А 184 21d. 387 "814. +104. 

Works and distribution costs £1,880 219d. £2,008 160d. --:5ud. 


Rents, rates and taxes 25 ; 254 30d. 275 22d. — Od. 
Management expenses, including 

salaries, engineer, and clerical 

stall es 2s ii i Ps 356 *12d. 481 . d. 
establishment 


General charges, 
printing, stationery, insurance, 
Jaw and sundry NA es бл 158 ама. 402 "Md. 4°13d. 
Total works costs £2,643 поза. £38,159 2d, -—67а. 
PROFIT STATEMENT. 
1902, 1903. 
Interest on loans 22 S € £747 £1,165 
Sinking fund a iis 835 1,415 
Credit balance from 1901 . ‘ie ii — 227 — 
Debit balance eee oe or С — 592 —715 
Gross profit $5 is 888 4763 £1,865 


On the year's working a gross profit of £1,865 was earned, and 


after meeting financial charges, which were much higher than in the 


preceding year, there remains а deficiency of £715. 


THE returns for the first year's working of the 


Middleton Middleton electrical undertaking show that a 
Corporation surplus of £134 remains after meeting working 
Electric and financial charges. This satisfactory result 
Supply. is attributable to the fact tLat over 90 per cent. 


of the units were supplied for tract ion, and to 

the department being well situated in regard to a cheap fuel supply. 
The total works costs amount to ‘90d. per unit, the largest item, fuel, 
being 32d. Although these figures are undoubtedly low, both the 
load factor of 17 per cent. and the works ccsts are capable of 
further improvement, taking into account the possible develop- 
ments in motive power, which a manufactaring district facilitates. 

The prices charged were :—For private lighting, ^d. to 4d. per 
B. T. U.; power, 2d. to 144. ; traction, 14d. to 1d. 

Mr. S. Pauls is the borough electrical engineer. 


GENERAL STATEMENT. 
For the year ending March, 1£03. 


Total capital expenditure... re .. £36,551 Av. price 
; obtained. 
Number ( Private supply ... 40,026 4 08d. 
of units < Public „ m 9,000 2d. 
sold. Traction ,, 634,544 1:39d. 
Total number of units sold 683,570 — 
Equivalent number of 8-с.Р. lamps 4.186 — 
Number of public lamps - 9 arcs — 
Number of motors and horse-power... 5 2 8HP. — 
Gross revenue кз £4,504 — 
5 | » expenditure ius "T £2,569 — 
„ Profit jas £1,935 ^  — 
Average price obtained per unit sold ids 1:58d. — 
REVENUE STATEMENT. 
Gross. Per unit. 
By sale of energy T $us T e. 24,477 158d. 
Meter rents, &c. ... dis i T isi 27 00d. 
Total revenue ... „ 44,504 158d. 
WORKING EXPENSES. | 
Gross. Per unit. 
Coal and other fuel, including cartage .. £908 32d. 
Oil, waste, water and engine - room stores aii 175 06d. 
Wages of workmen T 793 28d. 
Repairs and maintenance of buildings, 
generating and distributing plant, &c. m 66 02d. 
Works and distribution costs .. ... £1,947 68d. 


Rent, rates and taxes  ... 149 054. 
Managementexpenses, salaries engineers’ depart- 

ment, collectors, accountants and clerical staff, 

stationery, printing, law charges, insurance, 

and general establishment charges ... 5 478 17d. 


Total costa m .. £2,569 90d. 


PROFIT STATEMENT. 


Interest on loans, &c. d NET y» .. £1,089 
Sinking fund. ; T as i s 712 
Balance carried forward 209 -— S 85 134 

Gross profit £1,935 


On the year’s working the department made a gross profit of 
41,935; and ‘after meeting financial charges, a surplus of £134 
remains—an excellent, though not, under the circumstances, 
unlooked-for, reault. 


CITY NOTES. 


J. G. White & Co., Ltd. 


LORD ARTHUR BuTLFR presided at the meeting of this company, 
held on June 29th st 224, College Hill. He said that the profit and 
loss account showed a balance of profit for the half-year ended 
February 28th, 1903, of £14,628, which compared favourably with 
former resulte. After bringing forward the balance from the last 
report—namely, £11,469 188.—the total to the credit of profit and 
loss was £26,098. On the credit side of the balance-sheet the 
item Purchase of business stood at the same figure as at August 
3186, 1902. Included in this figure was the cost of the goodwill 
of the business; and the policy of the directors was to provide for 
the gradual extiuction of this amount by the creation of a reserve 
fund. Sums would be set aside from time to time out of the profits 
for this purpose, and it was recommended that £5,000 be set aside 
out of the present half-year's profits. Generally speaking, the 
accounts showed a distinct advance in the position of the company. 
The capital had hitherto proved sufficient for the company’s con- 
struction business, but recently several favourable propositions had 
been under consideration, in which the question of financial 
assistance was an important factor, and the directors might find it 
advisable, in order to extend the scope of business, to propose a 
further increase in the capital of the company. The outlook for 
new business for the current year was distinctly good. With regard 
to the proposed method of declaring dividends, the result of the 
half-year's trading quite justified the declaration of a 10 per cent. 
dividend on both classes of shares; but if this plan were adopted 
without explanation, shareholders would, no doubt, look for a 
continuance of dividends at the ваше rate, and this, the directors 
considered, when coupled with the necessity for providing a reserve 
fund, might be placing too heavy a burden upon the resources of а 
young company. For this reason, it was proposed to adopt the 
policy of declaring a dividend at а rate which the directors con- 
sidered, from the business outlook, the company would be able to 
maintain for the ensuing year, and а special dividend, based entirely 
on the results of the trading in the past half-year. 

Mr. A. N. CONNEIT seconded the adoption of the report, which 
was carried unanimously. 

The CHAIRMAN also moved that dividends be sanctioned and 
declared as follows: 

(a) A dividend, free of tax, at the rate of 8 per cent. per annum on the 6 per 
cent. cumulative preference shares for the half-year to February th, 1507, 
absorbing £3,258 188. 4d.; (b) A dividend, free of tax, at the rate of 8 per cent. 
per annum on the ordinary shares forthe half-year to February th, 1903, 
absorbing £2,000; (c) A special dividend, free of tax, at the rate of 2 per oent. 
per annum on the preference and ordinary shares for the half-year to February 
28th, 1903, absorbing £1,614 18s. 4d. 

This was unanimously agreed to. 

The sum of £5,000 was allocated to reserve fund, and £14,525 2s. 3d. 
was carried forward to the next account. 

The retiring directors (Lord Arthur Butler and Mr. A. N. Connett) 
were re-elected. 


Electrical Power Storage Co. 


THE directors report to May 31st, 1903, to be presented at the 
meeting on July 9th, reads:— 


The profit for the year, including the balance of 4854 14s. gd. brought forward. 
is £11,993 174. 10d. Out of this sum the directors have carried £5,000 to the 
reserve fund and £1,000 to the contingent fund. They recommend the payment 
of a dividend of 6 per cent. on the ordinary share capital, which will absorb а 
further £5,389 18s. 7d. and leave £594 4s. 3d. to be carried forward. The 
buildings, plant, tools, &c., bave been maintained in thorough repair and 
condition at a cost of £3,502 Ys. Hd.. Which sum has been provided out of 
revenue, The directors have again to record an increase in the business, the 
output having exceeded that of any previous year. Every type of cell has been 
represented in the increase, power, lighting, automobile, and launch cells 
having all been in larger demand. In consequence of the numerous orders 
received, especially for the company's largest types of cells, it has been found 
necessary to increase the forming space at the works. A new floor has, there- 
fore, been added to the main shop at Millwall, to enable the company to keep 
pace with the orders received. During the year the company has installed 
batteries in many of the largest central stations in the kingdom, and the 
number of repeat orders received atfords most satisfactory evidence of the 
1 and value of the company's manufactures. The retiring director is 
Mr. Frederick Green, who offers himself for re-election. 


Rand Central Electric Works, Ltd. 


THE annual meeting of this company was held at Winchester 
House, E.C., on Thursday of last week. 

The CBAIRXAN (Sir C. Rivers Wilson), in moving the adoption of 
the report, said that he hoped the sbarsholders would consider the 
report in the light of the circumstances which) prevailed during the 


~ 
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period under review. It was not until June that the military guard 
in charge of the works was withdrawn, and they would understand 
that the war had affected the company’s operations during the 
whole of the year 1902. The company had suffered through scarcity 
of native labour, аз bad other companies, as well as through diffi- 
culties of transport, which were dne to military restrictions. Their 
prosperity had also been affected by their principal customers, the 
minee, baving been unable to resume operations to their full 
capacity. There could be no doubt, however, that as soon as the 
labour difficulty bad been settled and the mines were again in full 
working order, the output of power would be increased. Turning 
to the financial side, he said they would see from the statement of 
accounts that there had been а gross profit of £14,188 17e. 11d., and, 
after deducting £11,950 15s. 2d. for depreciation, there was a 
remaining net profit of £2,238 2в. 9d. That reduced the debit 
balance of £25,231 9s. 10d., which was the amount brought forward 
on December 31st, 1901, to £22,993 7s. ld. The balance of the 
company’s claim against the Imperial Government in respect of 
damage done to their plant by the Boers amounted to £2,793. As 
yet that claim had not been very favourably received, although he 
considored that it was а very equitable one. He had been given to 
understand that the Government adopted the principle that com- 
pensation might be given to individuale, but not to corporations. 
In his opinion, there was not reason for making such a distinction. 
The company’s works had been attacked in consequence of the 
assistance which they were able to render to the military autho- 
rities, and he thought that that was very good ground for their 
application for compensation. Prior to the outbreak of bo-tilities 
the company had contracts with mines using 980 stamps. Of these 
mines only 225 were working at the commencement of the year 
under review. The number had been gradually increasing, until it 
had reached 530 at the end of December last. As soon as tbe mines 
were able to use the full amount of power contracted for, and as 
soon as other contracts which were under consideration bad been 
concluded, the company’s plant would be taxed to its utmost 
capacity. The total amount of power distributed during the past 
year was 7,123,720 x w.-hours. The board had come to the conclu- 
sion that the time had arrived when they should provide additional 
plant, and with that object they had ordered a fifth engine, the 
cost of which was expected to be £30,000, but they had made 
arrangements to find the money without having to call on the 
general body of the shareholders. He considered that the prospects 
of the company were decidedly good, fur new fields were being 
opened up in the direction of their works, and that fact alone 
pointed to a probability of their being required to meet a demand 
for а considerably larger amount of power. 

Mr. G. ZwILGMEYER seconded the motion. 

Mr. A. BRAKHAN, who, until recently, was chairman of the local 
board, dwelt upon the prospects of the company at some length. 
He congratulated the board upon baving erected additions! gene- 
rating plant, and said be felt confident that the increased energy 
which they would thus be able to supply would be required by tbe 
mines and other consumers. The mining industry, which included 
their best customers, was at present in a dormant condition to a 
great extent owing to the scarcity of labour, but he felt confident 
that sooner or later labour would be got. They had already had 
the assurance from some companies which were now laying out 
their works that they would e use of the company for obtaining 
their power. . 

The report was then adopted. 


British Aluminium Co. 


Tux report states that the profit for the year ended December 31st 
is £20,770. This ie insufficient to meet the debenture stock interest, 
depreciation on plant, &c., and charges on stocks of metal by 
£3,392, and the debit balance has therefore been increased by this 
sum to £22,357. In accordance with tbe arrangements made with the 
debenture-holders last autumn, payment of interest due on November 
Ist, 1902, and May 1st, 1903, was postponed, and deferred warrants 
bave been issued to the stockholders for the amounts accrued due 
to them. The £10,000 authorised to be raised in priority to the 
debenture stock was borrowed in January last, and £2,000 bas since 
been repaid. The sales of aluminium continue to increase so satis- 
factorily that the board has deemed it necessary to take steps to 
extend the water-power installation at Foyers by the erection of 
two more dynamos, and to increase the capacity of output of the 
several works of the company. These extensions will involve con- 
siderable expenditure, which the board hopes to provide without 
making any fresh issue of capital or increasing the debenture debt. 
A considerable reduction in the cost of the manufacture of carbide 
bas been effected, which justifies the company in oontinuing this 
branch of the business. 


Urban Electric Supply Co. 


Ix their annual report the directors state that the stations at Stam- 
ford, Hawick, Twickenham, Weybridge, Godalming, Dartmouth, 
and Camborne and Redruth, and the tramway between the two 
latter places, were completed and opened during the year. Although 
these stations were running for an average period of less than six 
months, the profit derived therefrom amounted to £2,264. After 
adding interest on loans and deposits and deducting London ex- 
penses, including director fees and interest on calls paid in 
advance, there remains a balance of profit of £1,371, dividends 

by the Edmundsons Electricity Corporation, Ltd., under 
their agreement amounted to £6,697, and after deducting the above 
profit, the balance of £5,326 has been duly provided by them. 


> 5 РУ -— 


Electric and General Investment Co., Ltd. 


THE following is the directors’ report for the year ended May 31st, 
1903. (The meeting is to be held on July 8th) :— 


The profit and loss account shows a gross profit on the transactions of th 
year of £19,424 10s. 51. After deducting all general charges and the interim 
dividends already paid on the preference and ordinary shares, and providing 
for the proportion of the final dividend accrued on the preference shares to 
May 81st, 1903, there remains a net balance of.. wa ix . £8,996 19 7 
to which the directors propose to add, by transfer from“ provision 


for contingencies” ., za x £1,003 0 5 


making a total of ‚> € eo .. £10,000 0 


The directors recommend that this amount of £10,000 be distributed as 
follows :— 

Ordinary Shares—To the payment of a dividend of 5s. per share 
for the year ended May 3lst, 1903, of which 2s. per share was 
paid ad interim in December, 1902, leaving 3s, per share to be 

id on July 8th, 1909 .. is Vs m "n РА .. £8,000 0 0 

To the payment of a bonus of 2s. per share for the year ended 
May 31st, 1903 Vis ae $i - xa es vie .. £2000 0 0 

Founders’ Shares — To the payment of a dividend of £60 per share 
for year ended May 81st. 1903 .. ve x T ws à 


The trustees for the ordinary shares reserve fund propose to distribute to 


the holders of such shares a sum of 6d. per sbare, making, with the above- 


mentioned dividend and bonus, a total present distribution of 53, 6d. per share, 
or 78. 6d. for the year on each ordinary share. The trustees for the founders’ 
shares reserve fund propose to distribute to the holders of such shares a sum of 
45 per «hare, making, with the above-mentioned dividend, a total distribution 
oí £55 on each founders’ share for the year. The above-inentioned payments 
will be snbject to the deduction of income-tax. Mr. George Herring retires 
from his office as a director by rotation, andy being eligible, offers himself for 
re-election. 


Greenwood & Batley. Ltd. 


THE report for the year ended March 31st states that, after pro- 
viding for debenture interest and expenses of management, and 
making provision for doubtful accounts, the accounts show a profit 
of £19,178, which, added to £3,026 brought forward, makes a total 
of £22,204. The directors have written off £5,000 for depreciation, 
and recommend a dividend for the year at the rate of 4 per cent. 
per annum on the paid-up ordinary share capital, leaving £3,306 to 
be carried forward. The buildings, plant, and machinery have been 
maintained in efficient working order and condition, £7,493 having 
been expended during the year on maintenance account and charged 
to revenue. 


Prospectuses. 


Messrs. MBLDRuM Bros., Lro., are before the public with an issue 
of 25,000 54 per cent. cumulative preference shares of £1 each to 
rank equally with the original preference nhares which were issued 
when the company was formed in 1900. The great progress which 
this company has made during the past few years in refuse destrac- 
tor plant, forced draught furnaces, mechanical stokers, &:., is quite 
well known, and larger works at Timperley had to be erected to 
keep pace with the advance. The present issue is for the purpose 
of providing additional working capital. The list of applications 
is to close to-day, Friday. 

Bubscriptions are invited, until July 6tb, for an issue of 10,000 
6 per cent. cumulative preference shares of £5 each in the South 
Staffordshire Tramways (Lessee) Co., Ltd. The issue is made to 
provide for the cost 5f reconstruction for electric traction on certain 
sections, for the purchase of electric cars, and other purposes. The 
issue has been underwritten by the British Electric Traction Co. 


British Electric Traction Co. 


THE directors’ report for the year ended March 31st, 1903, to be 
presented to the meeting, to be held at Hamilton House, Victoria 
Embankment, E. C., on Wednesday, July 8th, reads :— 

Profit and Loss Account.—The profits, including £27,438 7s. 
brought forward from last year, amount to £266,399 188. 10d. This 
does not take into account the premiums, amounting to £90,337 4s. 
received in respect of new share and debenture capital, which 
have been carried direct to reserve. After deducting the propor- 
tion of general expenses chargeable to revenue, and also the ex- 
penses incurred in connection with schemes not proceeded with 
and written off, contributions to saperannuation fund, and interest 
on debenture stock, there remains a nct profit of £208,161 14s. 11d., 
which the directors propose should be applied as follows: 
Reduction of licences and test ng of new systems account .. £2,500 0 0 
Reduction of furniture account .. n 88 $4 - РЕ 651 18 7 
Dividend at the rate of 6 рег cent. per annum оп the preference 


shares for the year ended March 31st, 1903, including the 
dividend paid to February 15th, 1903, and proportion of divi- 


dend payable August 15th, 1903, accrued to date wa .. 94,760 9 7 
Dividend at the rate of 10 per cent. per annum on th 
ordinary shares for the half-year ended March 815%, 1903, 
making, with the interim dividend at the rate of 6 per cent. 
per annum, paid for the half-year ended September 30ch, 
1902, a total distribution of 8 per cent for the year К 105.437 0 9 
Cariied forward to next account € s x 24,912 11 0 
£908.161 14 11 


The reduction of the dividend on the ordinary shares by 1 per 
cent. for the year is mainly due to а larger amount of new capital 
having been raised during the past year which has not yet become 
productive of profit, though ranking for dividend. 

Capital Account.—In June, 1902, 20,000 ordinary shares were 
allotted to the shareholders at par in accordance with the proposal 
approved by the shareholders, and) contained in the last annual 
report of the directors. In November last an issue was made of 
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25,000 preferenco shares at the price of £12 per share. 37,500 


shares of this issue were underwritten for a commission of 10s. per 
share, and 37,500 shares were allotted. A further 3,213 ordinary 
shares, and 11,447 prefcrence shares bave also been issued as fully 
paid up, to the holders of 32,130 ordinary shares and 68,682 pre- 
ference shares of the Brush Electrical Engineering Co., Ltd., in 
exchange for their shares in tbe Brush Co. There have been issued 
as fully paid up 8,853 ordinary shares and 7,49) preference shares, 
in exchange for shares in the Electrical Power Distribution Co. The 
absorption by the company of the Electrical Power Distribution 
Co. has been completed, and the latter company is now in course of 
liquidation. There has also been issued £212,912 5 per cent. per- 
petual debenture stock, and £15,754 5s. 8d. has been received on 
account of further stock to be issued. The total premiums received 
in respect of these issuer, after deducting the expenses, amount to 
£90,337 4&, ard the whole of this amount has been added to 
reserve, which, at the date of the accounts, stood at £550,042 88. 104. 
The subscribed share and debenture capital at March 31et, 1903, 
was :—£1,320,660 in ordinary shares of £10 each; £1,564,370 in 
6 per ceat. cumulative preference shares of £10 each ; £1,023,818 in 
5 per cent. perpetuas] debenture stock = £3,908,848. 

Contracts and Underlakinys —The balance under this head, after 
deducting the cost of undertakings traneferred, and after writing 
off expenses incurred in respect of schemes not proceeded with, but 
including a proportion of general expenses, is 4214040 Os. Sd, 
made up as follows :— 


Expenditure on works and undertakings for account of other 
companies .. 

Expenditure on works and undertakings owned or leased Љу the 
B.E.T. Co., and for general stores, £116,744 2s., less reserved 
£4,000 ia = 112,714 2 0 

Expenditure in connection with schemes in course of de ^velop- 
ment, and on Acts of Parliament, Light Railway Orders, and 
other rights and powers secured or in course of promotion .. 


£36,827 8 6 


64,468 10 8 


£214,040 0 8 


Investments —The total amount of investments, after deducting 
cost of securities sold, stands at £3,569,658 58. 8d., and is made up 
as follows :— 


4201,82 138. 3d. Consols at cost 


.. £198,143 15 7 
Loans and other advances to associated companies and others, 


and deposits 917,011 11 6 
4 3,395,363 144. mortgages, “debentures ‘and debenture stock and 

shares of associated and other се Inpanies, 9000 E in the 

books at £3,164,472 158, 7d., less reserved £10,000 Я = 8,184,472 18 7 


23.500.658 Б 8 


N. B.— There are certain contingent liabilities in respect of some of the 
investments. A portion of the Conso's is deposited with the Paymaster- 
General in respect of Acts of Parliament, Xc. 


Borrowing Powers.—The directors intend to ask the shareholders 
to increase the borrowing powers of the directors upon debentures 
or debenture stock up to an amount equal to the subscribed capital 
of the company. This will enable the directors to raise upon 
second debenture stock ranking subsequent in point of charge, an 
amount equal to the 5 per cent. perpetual debenture stock now 
authorised. The directors are of opinion that the security of the 
first debenture-holders will be improved thereby, and that the 
ordinary shareholders should benefit by a decrease in the average 
cost of the capital of the company. 

Directors.—The Right Hon. Lord Rathmore has resigned his seat 
at the board. The directors who retire this year are Sir Charles 
Rivers Wilson, G.C.M.G., C.B., and Mr. John 8. Raworth, and both 
are elieible for re-election. 

Auditors.—ln view of tbe increasing volume of the company's 
business, the directors consider the time has arrived for the appoint- 
ment of an additional auditor, and a reselu'ion will be submitted 
to the meeting that Messrs. F. W. Smith & Co. and Messre. Deloitte, 
Dever, Griffiths & Co. be appointed the auditors of the company for 
the ensuing year. 

A summary of the company's undertakings (illustrated with maps) 
is given in the appendix. 


Charing Cross and Strand Electricity Supply Cor- 
poration.— Warrants for the interest on the 4 per cent. dehenture 
stock of this Corporation were posted on July 1st. Warrants for 
the dividend on the City Undertaking 44 per cent. preference 
shares were posted on June 30th. 


Electric Construction Co,—The directors recommend 
a dividend on the ordinary shares, for the year ended May 31st 
last, at the rate of 6 per cent. per annum, one-half payable on July 
31sf, 1903, and the other half on January 31st, 1904. 


City of London Electric Lighting Co.—An interim 


dividend on the ordinary shares of 5з. per share is announced. 


Thomas Parker, Ltd.— The directors have resolved, 
subject to final audit, to declare a dividend of 6 per cent. for the 
year ending April 30th, 1903. 


Cape Electric Tramways, Ltd.—The directors have 
declared an interim dividend of 6 per cent. 


STOCKS AND SHARES. 


Wednesday Evening. 

TakING advantage of the midsummer quietude in the investment 
markets, we seize the opportunity to briefly review the ccurse of 
quotations of the past half-year, and, in accordance with pr:cedent, 
to present a representutive record of the chief changes which have 
occurred since New Year's Day. It must be prefaced that whereas 
the Bank Rate then stcod at 4 per cent. it is now 3, but the rcduc- 
tion has failed to bring about tbat revival in business that was 
fondly expected vw ould take place upon the consummation of cfficially 
cheaper money. Although tbe war-borrowing is at end, the situa- 
tion in South Africa remains uneatisfactory in consequence of the 
difficulties connected with the labour question, and Mr. Chamber- 
lain's recent Protection proposals, apart from political issues, are 
calculated to give investors pause before embarkirg capital in stock 
ша! Кеїв tbat may be agitated by the influence of his sup gestions. 

Turning to details, the little electric railway market claims first 
attention, and the declines in the first three stocks are due to 
reasons fresh іп the memory of all who study this column. We 
aoe othe two 9 Undergroand Mocke to our list. 


Sock. | Jan. 2, 1903. | July 1, 1903. Rise or Fall. 
Central London Ordinary. 108 1074 8 
Deferred .. 1!9 | 10-4 1 
С ity N South London . э» d 75 71 5 
Waterloo and City 933 чод 4 
Metropolitan Consolidated . 014 sng 2 
Metropolitan District. sa зм 974 i 1 


Waterloo ard City stoke has iniproved on the prospect. of better 
dividends in the future, and it is interesting to notice how slight 
bave been the alterations in the two “Sewer” securities, London 
United Tramways Preference have advanced from 114 to 11j er 
dividend, and British Electric Tractions, which started the year at 
12}, are now ў better at 134. 

In a dull six months it speaks well for the electric supply section 
that prices should show on & whole sn improvement in value. 
Tbere has been а steady demand for the best class of shares, ard а 
still steadier absorption of Debenture stocks. New issues which 
have been made were eagerly snapped up in the majority of cates, 
and the strength of the market is well demonstrated by the annexed 
table, which contains the prices of a few representative Ordinary 
shares: — 


— — —— — 


— —— a 


Company. | Jan. 2, 1903. Juy 1, 193. Rise or Fall. 
Brompton and Жош ар | 101 | 1c} 4 
Charing Cross .. i NA "i | i 
Chelsea  .. s Uu bÀ (4 2 
City of Т, ondon . 2 “a 107 12 | M 
Edmundson's - И? (1 | Gi | = 
Metropolitan . s "e 16 | 18 2 
Notting Hill 144 | 4 à 
St. James's А “a v 15 | 16 1 
Smithtield > ee — PE R4 | .1 
Westminster = 5 114 | 1.4 1 


— — — — а. iml Еа — — 


In this section the principal interest of the half. -year centred 
round the Metropolitan Electric Supply Co, and it will be 
noticed that the satisfactory character of the Marylebone award has 
left the shares better on balance, although the price is not now 
nearly as high as it was when the announcement became known. 

Just lately the Telegraph market, after pronounced dulness, due 
to Marconi fears, has shown signs of faint revival, and it will be 
noticed by the following quotations, that the fall seems to have 
been stayed, for a time, at any rate. We must content ourtelves 


With a very few examples:— 


— 


Rise or Fall. 


Stock or share. Jan. 2, 1908. | July 1. 

Anglo-American Preferred. 90 | 92 2 

Ditto Deferred a =A Hl HÀ 1 
Eastern Telegray h 1174 125$ 8 
Eastern Extension  . | 1035 111 1} 
Great Northern ‘Telegraph . 253 23 21 
Western Тола 114 | 111 | i 
Kcuter' S ee oe @e 7 | 7 | ER MURS 


Globe Telegraph and Trust have remained all but motionless, but 
Submarines fell from 115 to 102 before they recovered to their 
present price of 1134. 

National Telephone issues spurted sharply under the lead of е 
Deferred stock, which has risen from 68 to 83; the Preferred follows 
in more leisurely style, the present price of 103 comparing with 95 
six months ago. 

Tbe Miscellaneous section of the electrical markets has been 
quiet in the extreme, and there are no fluctuations worthy of 
mention. But this department, in common with the others devoted 
to electricity, will probably move up quietly as the tide of general 
business begins to roll back to the long-foreaken Stock Exchange 
markets. 


— — — . — 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present Num. or | Dividends tor the last | Quitetiens | саны | Week ended 
Issue. aene three years. June 94th. July lst. J 3 
~ р 1900. 1901. 1902. Highest Lowest 
67,100 | African Direct Telegraph, 4 % Debs. m T" © es ..| 100 РЕ А or 98 —102 97 —101 da е 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 ce is s 10 és s 93 83 ee oe 
118,700! Do. do. 6% Devs., Nos. 1 to 1,950 Вед. .. a ..| 100 m 5 К 70 — 80 70 — 80 EM >> 
5 ° 0 on ee oe ee ee ee Stock 83 61в. 60/6 46 — 49 7 — 50 47 48 
8,106,580 do. do. 6% Pref. See X» а Beck] 6 6% | 6 91 — 93 92 — 94 92 914 
8,105,580 Do do. do. Deferred is $a itis чо .. | Stock | 5s. 2s. 1/- 8— 8 84— i 8 A 
44.000 %%% DDE 1 1:000 s š се М es ae 5 5 8 © 11— 44— T НЕ 
8, 588. 900 3 | Commercial Cable "m .. | $100 8 8 8 «X 155 —165 150 —160 xd T "m 
1,841,209 8 до. Sterling 500 year 4 E Deb. Stock Red. << 25 Вск 447 ix 6j pie " 89 — é xd 922 914 
e egrap ee ee ee е ee ГЕЈ б * * 
ISI Do. NE ® Pret, oe ae ee ee ee oe ee " 44% % 4%, 15 — p^ 8 E. 15, oe 
Direct Span eiegrap ee oe oe ee 24— ee ee 
6.000 Do. do. 10 €, Cum. Pref. ee es ae . „ 5 oe ee es 7 — 8 7 — 8 es ee 
90.000 Ро. do. 45 % Debs. do v T zd 50 m vi m 98 —102 97 —101 xd xs An 
60.7101 | Direct United States Cable А e 20 84% 8196 vs 9 — 10 91— 104 ^ Ке 
87.800 | Direct Weat India сые ^ d Reg. Deb, within Nos. l to 1,200, Red. | 100 "s PN gs 99 —102 98 —101 xd кз as 
4,000,000 | Eastern Telegraph, О . e 5. ..  .]S8tock | 7% 7 96 vs 121 —196 194 —129 1264 1231 
1,965,565 Ро. X Pref. Stook ee ee ee 100 es ә ө os 85 — BK 87 — 90 89j 87 
900,000 Easte "Extenda А cule ae а "MEC t 7% 17% | 1% toa 113 10 SL 113 ii 
rn on, Aus a, an а Telegrap Ба — 1 4 Y: 
890.0007 Do. 4 % Deb. Stock Stock | .. hs . 105 —168 105 —108 105% 
200,000 | Eastern & South Айса Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 - $a is 99 —102 99 —102 " “> 
200,000) Do. do. 4 Reg. Mort. Debs. (Mauritius Bub.) 1 inl 8000 25 T АР v 99 —102 101 —104 % v ё% 
180.227 Globe Telegraph and . ee ee 10 5196 6196 ee — 8; 9 83 gł 
180,042 Do. do. 6 X Pret. ee ee ee ве 10 oe oe oe 11 — 1 12 — 124 12 19 
050.000 | Great Northern Telegraph, o nhagen 10 15 96 | 1596 | 124% — 94 эз — 93 23 224 
62,5001 Halifax and Bermudas Cable, 4$ % 18 Mort. Debs. within Nos. } 100 .. .. © 99 —102 95 —101 xd Е os 
17,000 | Indo-European Telegraph ae i ree "e 25 10 % 10 | 10% | 35—39 5 — 39 38 M 
100,000; | London Platino-Brasilian Teleg ph, 6 % Debe. ks c " 100 s% ics Ta 100 —104 100 —104 vs ot 
1,988,883 | National Telephone, Pref. Stoo oc mui die ; ..| 100 5% | 5% | 6% | 101 —108 102 —101 pet po 
1,906,667 Do. ©. Def. Stock oe oe ee ег ee e 100 ae oe 4 80 — 8 8? — Bi 
16,000 Do. do. 6 Cum. 1st Pret. ee ee e ° 10 6 6 % 6 18 — 14 18 — 14 ees ee 
4,390,000 Bo. 0. 8 brd. Pret. 360,600 Eo mr 5 $2 2—15 1. 5% 5, 
* . on-cum ? 1 to oe ee 5 == 64 — БА n \ 
00,000 | Do do. Deb. Stock Red. .. l| Stock | 84% | 83% | 34% | ов —100 96 —9 sd | .. 7 
400,000 Do. do. Deb. Stock Red. 2 х 100 4 4 4% 103 —105 161 —108 xd 1082 
171,504 | Oriental Telephone Ad Elec. Nos. 1 to 171,504, fully paid ae 1 6 6 6% ti— 18 a—. T os 
100,000) | Pacific and European Tel., 4 % Guar. Debe., 101000 .. . 100 H m к 97 —100 —100 W н 
11,889 Reuter's ee ee ee oe . . . 8 6 96 6% . 64— 7% 74 iiy ee 
$808 | Submarine Cables Trust 4 bs s aa Y .. | Cert. ia es y 100 —109 112 —111 1144 : 
58,000 | United River Plate Telephone - 2t 5 7 1% 1% 44 6 6 = з 
46,000 Do. © Cum. Pret. Nos. 1 © 40,000 5 ee ee ae bt 4 = 5 xd oe ө : 
179,947! Do. $ .. | Stock x T 105 —108 103 —106 xd s ae 
15600 | West African Telegraph, Shares 10 " . | 2% ‘c= 5 4— 5 d 2: 
159.0001 | West Coast of America, 4% Debe., 1 to 1,500 guar. by Bras. Sub. Tel. | 100 ^ E vs 92 — 97 93 — 96 x 91 АВ 
. 90.980 | Western Telgeraph, , Ltd., ot 1 to 207,980 id КУ 10 7 96 1% 11 — 12 11 — IIzxd 113 11}, 
15,0001 D Debs. 2nd series, 1906 ee ee е 100 oe СЕЈ 101 —104 101 —104 ee 
400,000 Ww do s d де: 2 І DDR Stock е г» es ee oe Er i% * i ioe 96 — 99 ы 
88,891 ап алаша e egrap ee oe oe ee oe е = = . * 
81,508 ера do. do. 6 Cum. lst Pref, ee ee 10 ee 6 — i, — Ni 6 ee 
4,688 Do. до. do, 6 * Cum. and Pref. i AE 10 я 8— 4 8— 4 . , 
80,0001 Do. do. do, 5 % Debes., Nos. 1 to 1,800 .. | 100 Ys s 99 —102 97 —100 xd js 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
= i | : | | | 
20,000 Bash Henini Cum. Pref. . Reno cx d 10 85 5% — + 8— 4 * 4 ү je 
800.000! | do. 5 Ist Mort. Deb. Stock Red. eo we | Book , |. . | "-—719 4 — 79 » 
100,000 ' Beitióh Electric Traction Е P zs 2o 10 9% 9% 8% | 183i— Mi 1 — 13; \ 1332 13i 
100000 | Do. do. 6 Cam. Pref. Le 10 К | А . 12 — 123 Wick |) ip oU 
600,000! | Do. Perpetual Debentare Btock vx Stock zo 12 sk 122 —125 12 
100,000 British 1880 and Helsby Cables n «s e 5 1596 10% 10 3 61— 71 Em — "i | 63 | ° 
100.000 Do. do. 6 €, Cum. Pref. eA, Yeas Ges 5 К i | Ss 6 | b= 6 
50,000 | Do. do. Co. Bei“ Mort. Deb. Red...  ..  .. 160 if " .. | 103—107 ю O10 fa s [o 
50.000 {Browett, Lindley & Co., Ord. .. Nea түш £1 8% | Nil | — 1 F$5— 4 3 ч » 
50,000 Do. do. "695, Cum. Pre n. £1 | 6% 6% 1 .. j 146 60 15 10610126 „ 
106,781 Y Brush Electrical Engineering, Ord., 1 to 106,781 .. : "^ 2 b 2 Nil Nil {— 4 i— 13 l 1 4 
150,000 | Do. do. Non-cum. 6% Pref. .. es 2 6 1 8% 6% 1li— 1 | 11— 12 BEL | .. 
125,000 | Ро. 485 d PO b. Stock vis Stock 25 m s 99 —102 | 99 —102 . MEE 
126,000! | Do. A Por. iud Deb. Btook è Stock ae s3 89 — 94 87 — 92 xd 255 
% ĩ˙-A˙²¹˙ . uu NES | 6 |15% 20% 16 % | 12—18 | n-i o | 
46,000 Do. do. do. 6 95 Cum. Pref. 5 Mis T at 6 6 xd о NL 
Do. do. do. 2 % let Mor Deb. Btock Red. : | Stock a M Е 108 —112 , 106 —110 xd.) Vs 
0,860,014 | Central London Railway, Ord. Stock i .. i Stock е 4 4 X 101 —107 | 104 —107 ‚ 106 | cà 
494,098 Do. do. 2% Pref. Stock . e we Stock : 4 4% | 101 —104 101 —104 ae ss 
494,908 | Do. do, Def. dee. Stock A 4 4% | 107 —110 107 —110 55 e 
2,290,000 | City and South London Railway — ..  ..  ..  .. . Stock | 13 9 84% 71 — 73 70 — 72 7 | 70$ 
85,000 | Crompton & Co., Nos. 1 to 85,000 .. m i 85 © ae 8 8 74 2 9 — 24 2— 2 T 
100,000: | udi ooo reddidi MUS ie MEL LI E 
99,261 Edison & Swan United Elec. Light, A shares, £8 paid, 1 to 99, aa Б Nil T 0 — | 0 — 2 | г 
17,139 Ро. do. А" shares, s, O1—017, 189 „| 6 Nil > ц— % 13 i . 
341.027 Do. 0 100 ee oe ee 73 — 77 | 71 — 75 xd | | ео 
100.000: Do. do: v pd b. Stock P Prov. oy Carls ‘all рі. 100 : m s: 75 — 80 75 — 80 ' - | 2 
119100  Electrio Construction, 1 to 1121 аруга а | 6% | 6% | 6% | HW 2 | Те EE 
31,990 Do. Cum. Pref., ] to 81,900 zi 2 s АА ‘a 3 2 8 ; 
м 5004 | Do. 1 Ist Mort. Deb. Stock M 8 9 ae га 100 —108 100 —103 | * 
95.00 General Electra = T Cum. Pref. de ; d 10 5 96 5 % © 93— 10} 91— 10 xd 8 
200 000 Do. i Mort. Deb. Stock:  .. a T 99 —102 | 99 —102 12 oor 
85,000 | Henley's (W. T 9 ‘Telegraph Works, Ord. Я ы et ш 5 [20 0% 20 11 16 | 14—15 144, M 
86,000 Do. 40 4 & Pret, i ба ee. 206 5 44 2s » 5— & 5 5 „5 We 
48,050 Do. ort. Deb. Stock T I Stock vs is ; 107 —111 106 —112 re 
50,000 | Indis-Rubber, Gunu Parea & . Works 10 10 10 % - 194 — 193 | 184 194 ' C S .. 
оеш зар 5 do. ut do. 4 % 1st Mort. Deb. | 109 z b» 100 mi | 3 1013 
way, * eo Ф ees ee ee 1 =. ee ee 
10,000 Do. do. Pref. 2i0paid .. . Nj 10 „ | 108— 104 | 104-11 | .. M 
81.860 | Telegraph Construction and Maintenance 13 17% | 30% 20% — 85 | 33 33} 
150,000! do. 4% Deb. Bds., Nos. 1 ію 1,500 Red. 1909 | 100 vs S Б 101 —104 i 
640,000 Waterloo & City Railway, Ord. Btock ee ee ee oe ee 100 8 % 8 % 83 90 —103 | 98 —101 983 
| | 
- | 


| 

| 

36 j 

100 —108 xd | 
! 

| 

i 


| 


4 Qunteations on Liverpool Stock Exchange. 


« From Manchester Bhare put 


—ͤ — 
— 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Melona! Bisstric Free Wiring. 3—1. | Oldham, Ashton, and Hyde Eleotrio (410 р4. Ord., 14}—1 101 


] od. l. 1 
20 Bank rate of discount З per cent. (June 18. 1903». 


82 


| 
| 


pmi pmt 


SSEMBSES | 


Ф 


* 


Do. 


8 


5252 


BRESSRSESSESSSSSSESSSSERES 


Do. 


* 


8888 


885 


ES 


85558 


220,000! Do. ate 
250,000! D 
10,852 | Notting Hill Electric, Lighting 
40,000 | 8t. James and Pall Mall Electric Light, Ord. 
90,000 Do. do. d 
150,000! Do. do. 
19,000 | Smithfield Markets Electric Supply, Ord. . 
65,000 | South London Electricity Supply, Ord. 
80,000 | Urban Electric Supply, 
80,000 do. 5 9, Cum. Pref. 
110,000 Westminster Electrio Supply. Ord. 
28, 141 Do. 


* Subject to Founders Shares. 


CHEMICALS. &о. 

Acid, H hlorio x A 

2: Nh. PED Me 
а „ ка » 
а i . 


" Sulphuric Я 


а ee 
a Bleaching powder 


„ White Sugar 

» Peroxide... 
Methylated Spirit . 
Naphtha, Solvent (90% at 160° C). 
Potash, Bichromate, in casks .. 
" Caustic (16/8090). . 
" Bisulphate vs 
ulphate of Magnesia... s 
ulphur, Sublimed Flowers  .. 

" 5 Vs T 


a ou 
Б 


Lum ais 

Boda. Caustic (white 70 %) "m 
Crystals А " 

„%  Richromate, casks.. "^ 


METALS, &o. 


Aluminium Ingots, in ton lots . 
T Wire, in ton lots 
Bheet, in ton lots .. 
Babbitt's metal ingots its 
Brass (rolled meta! 2" to 12") basis 
» Tube (brazed) x 
ii , (solid drawn).. Es 


DD SSS SSS DSS 


e омос со 


2 Copper Bars (best selected a 


Quotations supplied by Messrs.:—a G. Boor & Co.; 
Smith & Co.: / India-Rubber. О.Р. and Teleg. Works Co.. 
k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; n P. Ormiston & Sons o Johnson, Matthey & Co., Ltd.: р The Phosphor Bronze Co., Ltd. 


Week | Е 
Locality. ending 
Aberdeen .. f .. | June 27 
Birmingham “es А i д 
Bournemouth  .. m 1 2 
Blackburn .. ke “> » 26 
Blackpool . » 95 
Blackpool and Fleetwood | „ 27 
Bolton T. us Fas EN 
Bradiord ih T » 28 
Brighton oe ах „ 21 
Bristol Я 8 = » 26 
Burnley... $5 wu 27 
Barnsley District ss » 19 
[ Devonport s » 19 
. Dudley—8tourbridge. ғ „ 19 
8 Gateshead „ 19 
? Gravesend — Northfleet „ 19 
$ Greenock—Pt. Glasgow » 19 
L Hartlepool ae T" » 19 
E'Kidderminster.. . „19 
8 ә Merthyr ee ee oe on 19 
= Middleton ee ee L1] 19 
д Oldham—Ashton е a 19 
2 ‘2 Peterborough ee `. " 19 
= Poole ee es ee 3; 19 
& Pntterios es sà „ 19 
Rothesay ss ejos 19 
росте is £o bo зу 44 
Bouthport ©» i » 29 


do. " 


dos 


Blackheath and Greenwich Dist. Electric Light, Ord.. ә 

Ро. 44% 1st Deb. Stock, Prov. Certs. aca 
Brompton & Kensington Bien ba Light Sup., Ога. 1 to 20,000 5+ 
% Cum. Pref. аў 
Cum. Pref. 
Cum. Pref. 


зыш Cross and ca Electricity Supply 
City Undertaking" " i 
4% Deb. 


Do. 

*Chelsea Electricity Supply, Ord. 
Do. do. 96 Deb. Stock Red. . А 

City ої London Electric Lighting, Ord. 40, 001—110, 505 
Do : Cum. Pref., 1 to 40,000 

5 % Deb. Stock, Scrip. 

Do. 44% 2nd Deb. Stock, 

County of London & In Prov. Electric Lighting, Ord. 1—40,000. . 
Do do. Pref., 40,001—60,000. . 
Do. 44% Deb. Btock, Prov. Certs. (all paid) Red 

pos 8 Electric Corporation, p Shares 


% ‘ 

do. 449% Ist Mort. Deb. Stock 
Kensington and Knightsbridge Electric, Ord. 

do. do. 4% Debenture Btook 
London Electi Supply Corporation, Limited, Ога. 


6 96 Pret. 
Do. do. do. 4 % 1st Mort. Deb. Stock Reà 
Metropolitan 160816 Supply, ] to 100,000 . 
1st Mort. Deb. Stock 


do. 


do. 5 95 Cum. Pret. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Closing 
Quotations 
July 1st. 


(iss. at 115) all paid . v 
„ all paid. 


eo 


е 
. 
э ә 
. 


Mort. Deb. пех паб ss «e 


Pref. 90,081 to 40,080 
Deb. Stock Red  .. 


oe 
ee oe 
ee 
0 
0 
0 


Quotations 


Btock Dividends for ihe Closing 
Bhare. last three years. June 24th. 
1900. | 1901. А 


84% | 4% | 4% — 
: ө i 
a BEN iy 
e ee ee 123 —128 
495, 4% | 4% 8— 9 
1 qo І 
ES 6.— 
129, 10 Y |109 | 11— 12 
i к . 108 06 
| 58 6 
6% | 6% | 7% | 17 — 18 
Stock в: 12 —101 
mae 14% 1% | tot 
oe е е oe 8i— 
E ius "e" 99 —i 
ic и 3 — 
oe ee ne 34— 
ee ee ee H — 
10% | 104% |12% n 


1 Unless otherwise stated all sharee are fully paid. 


MARKET QUOTATIONS, Wednesday. July Ist. 


per cwt. 
per cwt. 
per cwt. 
per cwt. 
per cwt. 


Receipts for 
the week. 


Е. 


ex 
38 © 


| £4 dec. 


Week's 
Inc. or Dec. | 


€ e 9 ө е è o è 9 е э s 9 е е 
e е ~ е e 


85. inc. 


ee Н 


| 


| 
| d 
| 
| 
| 
| 


Total to date. 


Miles | 
open. 
ЕЛ. M 
— — ` @ 
i 8 
ä 
674 | 125 1+1% 2 
cH REED ES 
ee 
ee 
— — 8 
5 — 6 
161 — |$ 
10$ 1 71 © 
1 13 
61 2 8 
act 
8 — iw! 
93 — 3 
AEREI 
—|- iB 
2 — 8 
E * 
= = 


— 


— —— 


— ——À—— À—— ——À———— — — —— 


| 
South . eg | 
i 


METALS, &o. (continued). 


g Copper Sheet - ў se 
g » Rod. $us 
e 5i (Electrolytic) Bars ^ 
e 99 ,»9 n4 oe 
e эз E H.C. Wire 
f Ebonite Rod vx V га 
ў i Sheet .. T 
я German Bilver wire và 


h Gutta-percha fine... "T y 
А India-rubber, Para fine .. m 
$ Iron, Charcoal Sheets... 

$ , Pig (Cleveland warrants) | 
4 ,, Forgings, according to size 
$ , Scrap, heavy 

4 , Wire, galvanised No. 8 


g Lead, English Ingot " 


9 „ » Bheet ©» 
т Manganin Wire No. 28 .. 
g Mercury 
d Mica (in original cases) small. 
" ” „э medium 
А б large .. 
р Phosphor Bronze, plain castings 
p „ rolled bars & rods 
p „ trip & sheet 
0 Platinum "m > " 
p Silicium Bronze Wire . 
: Stee., Magnet, &cc'd' g to desc' p'r n 


m) " in es š 
g Tin, Block .. T $5 T 


9 „ Foi . 
» Wire, Nos. 1 to 16 . 
р White Anti-friction Metals 
„White Ant’’ brand 
j Yarns, 2/10s Grey Cotton, on sp'is 
„ б1еа. Flax. 
w 8 5 10 Ibs. Russian vs 


ELECTRIC  TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
Week Receipts for 


Locality. ending | 


; Swansea . oe А -j „ 
) Taunton . T ME 19 
emouth iti Ek; n» 97 
eston -super - Mare.. „ 17 
i Wolverhampton Dist. „„ 19 
© Wrexbam „ 19 
| Yorks. Woollen Dist. . - » 19 
Cardiff is i 1 27 
Dover - - wah we 27 
Dublin 5 - „ 96 
East Ham . ; — ey a 
Glasgow $ Tm а » 6 
Hull. s^ m ZI „ 27 
Ilkeston... vu è » 24 
Isse of Thanet... A „ 27 
Leeds . о „| ,! 21 
Liverpool . Уге " „ 20 9 
Manchester T н 27 
Newcastle .. | „ 27 
| Portsmouth ‚> "EXE 
Sallor | .. .. „ 29 
| Southampton oe • | ” 25 А 
sunderland „ B. 
‚ Central London Railway „ XL." 
' Chathsm & District. Со. „ 18 
uud and S. London Ry! „ a | 


Dublin and Lucan Riwy.j “ 


T.iverran! Overhead Rv.) . 98 | RRA 


&— à i 3 
118 -121 118 —121 


i Bolling EL we; J №. 
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6 
b xd 
ar 1%, xd 
107 —110 
— 121 
— 14 
121 —196 xd 
102 —105 xd 
8 — 
19 — 18 
109 —112 xd 
6 — 
108 —i11 
11 — 12 
pu^ 
6 
100 —103 
4— 1 
108 —112 xd 


£15 to £40 


| 4128 10 to 


£129 10 
1/8 
177 


шк + #65 


b The B British Aluminium Co., Lta.; c Thos. . Bolton & Sons., Ltd.; d F. Wiggins & Sons.; e Frederick 
td.; 9 James & hakspeare: h Edward 1 il & Co.: 


Ж Total to date. 


19,737 , + 1045 | 21 
11,245 | + ay 


8.520 + 4 715 


Business done 
July Ist, 1908. 


ое э э э 
е e е 


Н. Hindley & Co.; 
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AUTOMATIC ELECTRIC WELDER FOR 
WIRE HOOPS, &c. 


Тни following is a brief description of the automatic electric weld- 
ing machine exbibited, for the first time in Englaud, by Mr. Regi- 
nald J WallieJones, МІ E. E, Assoc. M. Inst. C. E., at the Insti- 
tation of Civil Engineers’ Conversazione on 
Jane 17th and 18th. 

The machine shown in the illustration 
cousists of an alternating current trans- 
former, the ende of the secondary being 
arranged to form the clamps into which the 
articles to be welded are placed ; one clamp 
is stationary, while the other is free to 
move in the dire-tion of the fixed clamp. 
By means „f suitable mechanism, actuated 
by a separate motor or other convenient 
source of power, the machine is rendered 
automatic iu all its operations, except that 
the pieces to be welded are placed in and 
taken out of the clamps by the operator. 
The apparatus is specially adapted, and 
largely used, for welding wire in the form 
of hoope, but can also be used for various 
kinda of work by slightly changing the 
clamping devices. The machine can be 
operated оп an alternating current lighting 
circuit of 100 to 300 volts, or from a standard 
welding generator. 

The method of operation is as follows :— 
The operator (usually а bov) stands before 
the machine, апа places the two ends of 
the hoop between the clamps when they 
open. The clamps are then closed and the 
electric circuit completed. The metal at 
once heats at the joint, and when the welding 
beat is reached, the movable clamp slides 
towards the fixed clamp, pushing the ends 
together and effecting а weld. The primary 
circuit is then opened, the jaws open and 
the clamp slides back. All these move- 
ments are automatic. The welded hoop then 
being released, tae operator throws it on 
one side апа takes up another hoop, insert- 
ing it betweeu the open jaws, and the 
operation is repeated. 'The machine cau be speeded up to 11,000 
cycles of operations per day, so it is obvious that if the operator 
sacceeds in placing a hoop in the jaws every time they are 
opened, he makes 11,000 welds. It is found in practice, however, 
that this is beyond tbe ability of the operator, who is only 
abte to introduce about 6,000 hoops per day of 10 hours; 
but the machine can be run at this high speed so as to 
baste: all movements. The speed may be reduced to 4.000, 6,000 
or 8,000 cycles p-r day, if preferred. The wire is not cut off 
and s‘raightened in the welding machine, but is prepared by 
cutti-g into lengths and rolling into the form of hoops. 

The maximum welding capacity of the machinc is 0°02 sq. in. 
cross-s:ction of iron or steel, equal to No 8 8.W G., and the 
maxunum power required, when weldi g at this capaeity, is 
approximately 3,000-watts. About ү; H.P. is required to run the 
mechanical part. 


"PERFECT CONTACT" SYSTEM FOR 
ELECTRIC TRACTION. 


THE 


Ax improved method of supplying power for the purposes of 
electric traction on railways.and tramways has been devised by 
Mesra. S. B. Cottrell (of the Liverpool Overhead Railway), W. Н. 
Woodcock, and Н E Walters, of 2, Great George Street, S.W. It 
is claimed that this system is also admirably adapted for the intro- 
ductiou of electric traction on existing railways, without unduly 
complicating the permauent way, or int:rferiog with the steam 
locomotive trafic. Іа working out the details, he inherent 
objections to the overhead cable and the continuous live surface 
conductor have been kept in view, and it is claimed that where 
these . bject ions have not been entirely overcome they have been 
very greatly reduced. The idea of separate contacts, continuously 
or intermittently alive, is of course às old as electric traction; the 
metbod cf carrying it out, however, presents some interesting 
features. 

The new system necessitates but little addition to the permanent 
way of exi-ting railways, and presente no difficulties at pointe and 
crossings, junctions, level crossings, &c, nor does it interfere with 
the ordinary packing and maintenance of the permanent way. At 
tbe eame time it obviates risk to platelayers and others working on, 
ое crossing over, the railway. 

On this system the carreut for propelling the vehicles (which may 
be worked siogly or coupled into trains) is supplied through feeder 
enables laid underground. At suitable distances lateral feeders are 
takeu from the main cables and connected to contact makers, which 
arc placed in tne centre or at the sides of thetracks. Each contact 
maker 1s enclosed in а timber or otber suitable frame, which can be 

spiked or bolted to the ordinary permanent way sleepers, and is pro- 
vided with wooden guards. Each of the frames is fitted with one 


or more contact makers for delivering the current to collecting 
skates provided on the vehicles. Ve OD 


The skates collect current by rubbiog on the surfaces of the contact 
maker’, and are electrically connected throughout the length of the 
train ; the contact makers are placed sufficiently near together to 
ensure that the skates shall always be collecting current from oneor 
more of them, so that the supply to the vehicle or train shall be 
continuous. 


AuTOMATIC ELECTRIC WELDER. 


To eneure satisfactory passage of the skate over the contact maker, 
particularly when the former is running at high speed, special 
forms of contact makers and collecting skates have been designed, 
and provision has also been made that the varying s height 


= es —_ eee — = ——— E 
== Te | | — r, 
3 3 ww. ne „ > . ле ү Bash Be eae be 
zE і T —— = ane = T zu —— Е —1——1 — 1 J oa Vale — Ue 
° 
OONTAOT MAKERS BHOWN T HUS - - - - X£— 
CABLE JUNCTION BOXES zo ишу: eS — 
CABLES - due M е Sip Siu. 
w32 == =x 
—— D 
2 2 i 
STRAIGHT ROAD 
не — — к -- — ‚1 
= Iz En v 
pardus — 
: кош 2 * EX 


CROSS OVER ROAD 
2 
Тнв®к-солон TRAIN WITH COLLECTING SKATE, AND GENERAL. 
ARBANGEMENT OF CABLES AND CONTACT MAKERS. 


LONGITUDINAL SECTION 
VERTICAL DEAD LEVER, WITH Live PLUNGER. 


of the skate, due to the action of the carriage springs, surging and 
side movement of the carriage itself, shall be accommodated. One 
of the methods devised for this purpose is illustrated herewith 1 

The skates are turned up at both ends in cases where they make 
vertical contact, and diminished in width at both ends in the cases 
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of horizontal contact; this allows of their easily entering upon and 
passing over the surfaces of the contact mak ars. They can aleo 
collect current when the vehicle or train is running in either 
direction. 

The svstem can be combined with arrangements by which the 
supoly of current to any section of a railway or tramway is placed 
under tbe control of the signalman in charge of such section. Ў пеге 
this is done and traffi: is worked on the block system, the electric 


switch controlling the supply of current to any section is inter- 


\ 


. Brassey was congratulated upon his skill in 


locked with the signals. The signals can only be lowered to safety 
after the current has been switcned on to the section controlled by 
them; the vehicle or train can then enter and ran over the section. 
After the train has passed over the section, the current must be cat 
off before the signals are placed at danger. It follows that each 
section is only alive during the time occupied between the lowering 
and raising of the signals. In the above case, should a driver run 
past a sigaal at danger, he immediately becomes aware of the fact 
by reason of not being able to obtain any current. То effect this it 
is necessary to suppl-ment tne continuous feeder conductor by 
section supply eonductore, from which the lateral conductors are 
taken to the contact makers, the controlling switch making or 
breaking the junction of the section supply conductor with the 
main feeder couductor. 

The following advantages are claimed for the system: — Тһе 
lengtr of exposed charged surfaces is reduced from 100 per cent., 
as in the case of continuous live conductors, to about 7 per cent. in 
the case of live contact makers. The complications which exist at 


points and crossings, when continuous exposed live conductors are 


employed, are eutirely avoided. There is no interference with the 
maintenance of the permanent way or the packing of sleepers, The 
obstruction caused by snow or frost is reduced toa minimum. The 
failure of any ove contact maker will not stop traffic. Greatly 
increased safety is assured for porters at stations and plat: layers 
workiug on the track The contact makers are in all cases actuated 
by mechanical means. Economy is gained both ia first cost and 
in maintenance. ` 


THE LONDON CHAMBER OF COMMERCE. 


Ат the annual meeting of the London Chamber of Commerce on 


the 25th ult., Lord Brassey, as President, pointed out the enormous 
amount of trade carried on by the United Kingdom, which occupies 
ап area not larger than that of the State of New York. The 
aggregate of the imports and exporte were valued at £900,000,000, 
to which he might have added a much larger total if he had 
included the internal trade. 

He intimated that the Chambers of Commerce of the country 
were an important factor in influencing the Government of the day, 
because they r. flected the trade of the nati. n. 

At the present time two questions of the 
utmost consequence to the trading interests 
of the country are before the public, viz., 
the proposals for a revolutionary change 
with reference to our fiscal p'licy,and the: 
rapid growth of trading by local authori- 
ties, and with it, of municipal indebteduese. 

Much was said at the meeting of the 
London Chamber of Com.erce about а 
forthcoming visit to Canada, and Lord 


referring to the threatened fiscal changes 
as “skating over thin ice," by cleverly 
advocating the "open mind.” Now, we 
ask seriously whether this is the right atti- 
tude for the Chambers of Commerce to 
adopt if they desire to irfluence public 
Opinion one way or the other ? 

The Chambers of Commerce are consti- 
tuted to promote all commercial interests, 
and no questions can be of greater conse- 
quence than those referred to, and upon 
which it seems that the “open mind is a 
policy suggested. 

Canada asks the question: “ Are you pre- 
pared to impose differential duties in favour 
of your Colonies? and the Chambers of 
Commerce аге to reply, Open mind," or, 
" We have no united opinion on the subject, 
and caunot attempt to iufluence our Govern- 
ment one way orthe other." 

At the annual meeting of the Association 
of Chambers of Commerce of tue United 
Kiagdom, held ia Londou in March, 1902, the 
“open mind” policy was certainly not acted upon with respect to 
the “ open door,” for Lord Brassey moved, Sir Wm. Holland, M.P., 
seconded, and it was unanimously resolved :—'' That his Majesty's 
Government be urged, in the interests of commerce, that, before 
recognising transference of territory by any power, they should 
insist on the adoption of the policy of the ‘ open door,’ and should 
invite the co-operation of other States who are similarly interested 
with this country in maiutaining existing rights.” 

This appears to us to be the proper attitude for our Chambers of 
Commerce, for they should utter no uncertain voice when dealing with 
questions of public policy affecting the trading interests of the 
country. 

The Electrical Trades Section of the Loudon Cbamber of Com- 
merce dealt with some important subjects last year, and exercised 
a beneficial influence upon the Government departments—one 


evidence of wbich is the Bill recently introduced by the Board of 
Trade for improvements in tbe Electric Lighting Acta. Among 
other subjects dealt with, were the regulatious referring to high- 
pressure power schemes in connection with which the section 
issued a most valuable report upon the practice in France, 
Germany, Switzerland and America. The Board of Trade invited 
representatives from the electrics! industry to coufer with them 
upon the question, with the result, according to the annual report, 
that the department taken a m-re elastic view as to what is 
necessary for safeguarding the public interests with regard to high- 
pressure power schemes. 

The se:tion took vigorous action in opposing the attempt of the 
Post master-Geveral to get clauses inserted in the Electric Tramway 
Bills, which would increase the liability of compauies employing 
the overhead system. Deputations waited upon Lord Londonderry 
without any satisfactory result, but a subsequent appeal to the 
Chairman of Committees (Lord Morley) met with more success, 
and led to the Guard Wire Conference being convened by the 
Board of Trade, from which seme good is expected. The Elec- 
trical Trades Section also took part io a conference with the 
Institution of Electrical Engineers on the Factory and Workshop 
Act of 1901, which especially considered the regulations with 
reference to the employment of youths as switchboard 
attendants. 

Thus the trade sections do good work for their respective 
industries, and the Chamber is also useful in dealing with such a 
supremely important question as that of the improvement of the 
Port of London, to which subject the Chamber of Commerce has 
devoted considerable attention, its ‘scheme for a Loudon Port 
and Harbour Trust" being practically adopted by the Royal Com- 
mission on the Port of London, whose report «as issued in June 
last year. Tue example of Liverpool and other towus is recom- 
mended in the formation of a single porc authority; but it is by 
no means an easy problem to constitute euch а body for London, 
with all the complications that exist, and the multitude of 
conflicting interests that have to be reconciled. 

No mention was made at the annual meeting of the Chsmber, of 
the municipal trading question, which was remarkable in face of the 
reconstitution of the Joint Committee of the Houses of} Parliament, 
now taking evidence on the subject. What is tue Municipal 
Trading Committee of the London Chamber of Commerce doing in 
the matter ? 

The action of this Committee last year was decidedly opposed to 
municipal trading, especially in electrical business—and from the 
annual report we gather that considerable success attended its 
efforts—the London County Council Bilis (Elec'ric Supply) and 
(General Supply) were successfully opposed, and the Sub vays and 
Tramways Bill so far as omnibuses were concerned, was withdrawn. 
It also made arrangements for Lord Avebury to give evidence 
before the Select Committee on the Repayment of Loans by local 
authorities, and his proof was considered by the chairman before 
reporting. 


L. O. C. Tramway FEEDER SwirCH PILLAR. 


The Municipal Trading Committee of the London Chamber of 
Commerce brought under the notice of the ratepayers throughout 
the country the wisdom of opposing the Socialistic movement, and 
we tbiuk t lat some further evidence should be tendered to the new 
committee in support of the same views. 


L.C.C. TRAMWAY FEEDER PILLAR. 


Tue illustrations above show the arrangement of the switches 
and the interior of the switcn pillars supplied for the South London 
Electric Tram waysiby the British Insulated aud Helsby Cables Co., 
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Ltd., to the designs of Mr. J. H. Rider, electrical engineer to 
the L. C. C. Tramways. A diagram of the conrections of the 
switches was given in our article, Vol. 52, p. £32, showing how 
the four different methods of coupling up tbe freders, or cutting 
them out, by means of the linka on the back of the board. are 
effected. The switches connect directly with the eieht ends of the 
conductor та›1з at the section insolator opposite the switch pillar. 
Both poles, positive and negative, are controlled in the pillar, the 
return being insulated from the earth. 


THE ENGINEERING CONFERENCE. 


THE MODERN EQUIPMENT OF DO'K3, WITH RPECIAL 
REFEREN E TO HYDRAULIC AND ELECTRIC 
APPLIANCES. 


A PAPEB, by Mr. Walter Fitt, M.Inet.C E., with the above title, 
was read at the Engineering Conference of the Institution of Civil 
Engineers on the 19th inst., Sir Leader Williams in the chair The 
line taken іп the paper was that notwithsta: ding the reliability 
and easy manipula:ion of a hydraulic system for tbe transmission 
and distribution of power for dock», an electric system was to be 
preferred, brrabse everything that ccald be dene by bydraulic 
transmission could be done by electric transmission, and a great 
deal more berides, and at a cheaper rate There was not much 
difference in the first cost of an electric or bydraulic crane 
installation. but in the connecting litk between power hı ure ard 
cranes, there was an immer se advantage on the side of the electric 
mains a^ compared with the cost of hydravlic mains. The docks at 
Ham burg, Rotterdam, Genoa, Bremen and Naples, were given as 
insane s where electric appliances about docks had replaced 
bydravlic. Comparative tests by Mr. Baxter, the mechanical 
engineer of the Clyde Navigation, on а 3 to 5-ton compcund 
hydraulic crave, a: d a 3-ten electric crane at G'asgow were quoted, 
abo*ing that at all loads, except full load, the efficiency of the 
electric c^ane was much greater. At full load tte bydr«ulic had a 
tlight advantage in ‹ с епсу. Tests given by Mr. Pi. illip 
Dawson, A. M. I. C E., in 7 raction and Tronsm ission for May, were 
alo quot d, confirming the conclusion tbat the hydreulc-puwer 
consom; tion varied spproximstely between one and three times 
that of the electric crane per cycle of operations. The extreme 
flexibility of electric tranemissien, and the ease witn which 
extensions could be carried cut, were further poirts that would 
carry the day in favour of electric power, «ven if the cost of working 
were somewhat more instead of lees than bydraulic 

Mr. ErrisGTON criticieed the test fipures quoted in tbe paper. 
The net wort dore in both the bydraulic and electric cranes was 
given ір watt-hours, bat no mention was made cf the speed at which 
tbe cycle of operations was performed. The «fficiency cf an electric 
system. where the demard for power was made directly on the 
gererating plant, was much less than was possible with a byd:aulic 
system in which an ac-umulator was used. Where you had to 
supply power to a considerable distance, bowever, say, to a era e, 
it might be advantageous to use electric transmission up to tbat 
pc int. | 


Mr. Prrr: Do you mean you would have both systems, electric - 


and hycraulic ? М 

Mr. FLLINGTON: Yes, ander thoee circumstances. 

Mr Нсмрняһт pointed out that the value of an hydraulic system 
in exti: guisbibg fires should not be lest sight of. The autbor bad 
mentioned the Rotterdam Docks. The engineer of these docks 
had told him that the cost of tbeir electnc coal hoista ard 
cranes exceened tbat of hydraulic n achipes, but t suite us.” He 
understood tbat there were 138 electric cranes аё Rott re am, three 
only of which at that time were ір ure, ard he consicered in avy 
comparisons made that the time machines were laid by fer repairs 
or want of umr should be teken into account. Hydraulic trans- 
mission and ap: liai ces were absolutely reliable ana onder control. 
Damp gave rise to continual difficulties with electrical plant. At 
Ата’, rdam, after seeirg the Rotterdam ins'alhtion, trey bsd 
decid: д that two new coal hoists about to be put down sh«uld be 
bydraube . 

Mr. Dossow raid that the hydraulic instal'ation put down at 
Beencs Ayres by Bir William Armst ng & to. worked abm lutely 
ретїєс'1у. Ti ere were, however, certain troubles experienced ; fintly, 
the ices due to varying loads. Fr: m tbe 1 ature of the mercbandire 
dealt with, the lords on their cranes varied cursdejably, and a con- 
tinval lors wae рсіг р on; secondly, there was the lora in n ains, which 
were laid, ір their case, over a distance of 94 niles; ard thirdly, 
there was : orsiderahle wear of valves owing to fiie кад beir g 
present in the waters of the River Plate He bad lox кед into the 
question of making their extensions on the electric system, but kad 
cor cluded 1t would be too coetly, and had therefore continued with 
bydraulic. 

Mr. CEC. Browne bad recently looked into the matter of the 
most suia'le system for a пем up- te date dock scleme 10w in a 
Bilt bef. re Parhament (tbe »peaker suba quei tly gave the rame of 
the Decks as тог Mary port Harbour) He bad соте to the corclu- 
sion (аё an electric s) tem was the best in every respect. The 
North-Eastern Ra, жау Со. bad given bim facilities f. Р ii vestigat- 
ing the workirg of their electric crai es at M daierb-cogh Dicks, 
&' d he bad found the вумеш there very «flicient aud reliable. 
There was frequently a great deal of trouble from joints experi- 
enced with bydraulie mains laid in made ground. lu an electric 


installation you effected economy by having one generating 


station and one staff for the whole of the power distribution and 
lighting. 

Mr. Storrs gave the cost of bydraulic power as 2d. for produc- 
tion aud 1d. for transmission, per н P.-bour, and 14d. for production 
and rather over 2d for transmission by electric power, including 
4 per cent. interest and all maintenance charges. The fact that you 
could overload an electric plaut be thought was nearly if not quite 
of equivalent value to the hydraulic accumulator. He considered 
the electric system to be the more economical and equally reliable 
system of the t vo. 

Prof. JAuiE- ON had made observations with pressure gauges at 
different parts of an hydraulic svetem, and had found practically no 
loss between the source of supply and the hydrant adjoining the 
crane, but between tbis latter and the crane ram be had been mo-t 
astonished to биа grent lors of pressure. On a 3-ton crane there 
was a pressure of 560 lbs. at the rum, ard 750 lbs at the hydrant, 
when lifting 3 tons, but when lifting 2 tons, the pressure in the 
cylinder fell to 400 lbs, that at the bydrant remaining tbe ваше. 
When you had this large vumber of wee pipies all over the 
place, a great deal of your useful pressure was lost. When cranes 
Bear the source of supply were at work the pressure was greatly 
reduced ор the distant machines. He understood now, that a 7-in. 
main had been put in to obviate losa of pressure in this particular 
dock. 

Another speaker said that the adoption of one or other system. 
was purely a question of conditions If the load were variable 
electricity was by fer the best; but if he were dealing with а con- 
stent. Јова he would put in hydravlic рох er. 

Tbe author, in his reply. stated that no arguments had been 
advanceo by speakers that at all influenced ! is concluziona aa given 


in the paper in favour cf electric power for do ka. Speskers bad 


appeared to betray а considerable amcunt of d ubt as to the reli- 
ability of electric werking, but he arsared them that an electric 
installation was perfectly r liable and the motors were absolu ely 
одет control. Even in an electric system, should it be desired to 
wo'k one or two coal hoists bydraulically, what was there to pre- 
vent а motor being put down to pump up an accumulator for that. 
particular purpose? He was quite convinced on the point of cost. 
There could not possibly be so much loss going on in the airgle 
reduction gear or even in a double reduction gear of an electric 
п otor as in the numberlees puileys and chains in an hydraulic crane. 
From tests on au electric crave at his works tbe actual ascertained 
figures were 79°3 per cent. efficiency at full load from motors to 
load, wh«reas the highest attainable in hydraulic transmission 
was 66 per cent. Added to that you had to have very large mains 
in an hydraulic system to keep the pressure constant. He believed. 
11 in. pipes were used in the London supply. You could get your 
electric current st 24d. per ui it from upply con pani«s8, or pos-ibly 
even lets from a Corporation (at the expense of tbe ratepayere), or 
you could make it yourrelf at 12d. per unit. He certainly aisagreed 
that the two tysten в togetber involving two separate staffs could be 
of any advartage over ove system for lighti g and power. You 
must have electric plant for рі р, aud economy lay in one tet 
of boilers aud engines aud «ne кув'еш. 

Sir LEAPER WILLIAMS, in conclading, said the hydraulic system. 
applied to move the swing bridves ard locke in the Manchester 
Ship Canal had proved absolutely satisfactory, and tois notwith-. 
standing the great length of piping required. But they bad also- 
electric power for hgbting ard for tbe working «f en all craves for 
unload ing and loading, and ‘he fully re ognised the savautayes of 
electric working for these purposes. There was no doubt it was. 
exceedingly useful ав а system for combined lighting and power, 
and also on account of its extreme flexibility. 


OVERHEAD AND OTHER RAILWAYS. 


Іт is quite possible that, through untoward circumstances, there are 
dwellers in back streets to whom their enrrounr inge are fully as 


` disteste fol ав they would be to Mr. 8. B. Cottrell or ourselves, or 


other more fort unately placed mortals. They may even possess the 
seme jor ging as ary of us for a river-side villa with a boat house 
апп lewis to the river edge. To such Mr. Cottrelií's paper on 
“Overbesd Railways” wil not appeal sympathetically, for be 


an vocates, ав a ecloticn of urban railwsy traffic, overbead rails ays 


of the Liceous American 1уре, if they can be corstructed in ba. k 
streets, where con pe}-sation would be in. material and their unsightly 
appearance would vot be objectionable. 

This is, to tay the least, scarcely hb» mane. Moreover. it is unwise- 
to condemn even back-etrectere to the borrors of а hamm ering over- 
head racket. 

А recond reccmmendaticn is the shallow subway where it can 
be corsiracted. London bad the chance of this tystem between 
St. James's snd Hulborn in 1889, but Mr. Woocail's Committee 
thew out tbe kill The scheme, as proposed, would bave put a. 
stop to ali future tearing up of the streets. 

A third prop ка! is deep-level railways. In esch case electricity 
is propose d as the motive power. The author lo ke on the sballew- 
ness of the old underground railways as а valuabie asert. Un- 
doubtedly this ів so. but tLere is too little shaliowness, and far too 
many stairs A really shallcw line would not be half the deptb of 
tbe Metropolitan. 

It ів «ertum. that reslly shallow lines alone will take sbort-dis- 
tance passengers cff. the surface. Ibey alone are self ventilating. 
Tbe belt-ventilatin g pewer of a ebaliow subway sailway o ust be 
evident to auyone who conriders for a moment how the air of tre 
Uneergr ord conti пев to support life in врие of the sox ke of tbe 
many furnaces of lecometives With electric motive power there 
would be no ventilation problem except for deep tubes. 
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The existing system of overhead railway on brick viaducts is bad 
enough, but the overhead railway of the American type, and, we 
believe, Mr. Cotterell's ty pe, is an iron gantry carried noisily up the 
middle of the street, often within a few feet of third floor windows. 
If overhead railways were necessary, it were better to run them up 
the widest streets possible. 

The paper gave rise to & very considerable discussion, chiefly in 
tbat inaudible manner which ів, we think, becoming more marked 
at every meeting. One gentleman who spoke from the platform 
with great hesitation, was quite inaudible. 

Mr. В. Н. TRWALITRE advocated the platforme roulant of the late 
Paris Exhibition, and exhibited some albums of fine photographs of 
this system, in which there is probably much more than many 
imagine, for the platforms never lose energy by braking and are 
not extraordinarily hard to move and keep going. 

Mr. Cuntncuam, of tbe Central London Railway, objected to 
‘shallow subways, and did not hesitate to ask the meeting to consider 
that it was as difficult to ventilate a shallow subway as a deeo tube. 
He appeared to base his argument on the fact that the Under- 
ground " atmosphere contains as much carbonic acid as the Two- 
penny Tube! What about the coal-fired locomotives of the Under- 
ground? However, though this argument was put forward, we saw 
no one who looked equal to absorbing it. 

A gentleman, who evidently believed with the majority that the 
"Tube ventilation was bad, drew attention to tbe large movement of 
of air in the Tube, and suggested, very sensibly, that by proper 
trapping this movement could be made to effect changes of the 
atmosphere. Such а system of trapping could readily be carried 
out. The vile condition of tube atmospbere was pointed out in the 
‘technical Press as sure to arrive long before the Twopenny Tube 
was made, and вооп after the South London line had demonstrated 
‘the bad ventilation, but no steps were taken to remedy the defect 
-before it arose, as might have been easily done. 

Tbe whole tube railway question has been muddled from the 
first, and as these lires multiply, it is to be feared there will arise 
many difficulties at pointe where tubes cross each other, 

The shallow subway system appeared to frighten people because 
.of the trouble with pipes, but it cannot be agreed tbat the time of 
descending a few steps to tbe trains can be compar d with the 
time taken on deep tubes. Deep tube advocates always taik as 
though the lifts landed passengers at the train platform, whereas, 
in fact, they land them scores of feet away and demand of them 
often several feet more of steps than would be called for by any 
shallow system. 


GAS STANDARDS AND 8MOKE ABATEMENT. 


Мв. G. T. Berusy evidently builds his hopes for smoke abatement 
.on the displacement of coal by gas. This is not a particularly 
scientific solution of the problem, save and except for domestic 
purpose в, the domestic fire being so hopeless in regard to smoke. 
To get over the difficulty he advocates a tax on all but very small 
chimneys, as this would compel the use of coke and of anthracite. 
"We think the domestic solution is far more likely to come in the 
way of cheap gas. How does the author expect to compel everyone 
‘to burn coke or anthracite or even gas, until this is supplied very 
much cheaper than at present? The price of coke would become 
‘prohibitive if a large demand were made f т its supply. 

The discussion on this paper was most feeble aud ineffective, and 
nothing of any serious value was put forward. One geutleman, 
however, created some amusement Уу his objections to admitting 
carbonic oxide gas into his house. He did not wish to go home and 
find his wife and other relations lying dead about the house. This 
is a danger, of course, to which carbonic oxide gas may expose 
‘users. He would not object to his business rivals using it. Smoke 
-abatement discussions seem to have degenerated into merest 
platitude, and the eternal round of apparatus 1s discussed as 
though a chemical process could be carried out by apparatus when 
‘the essential qualitication of necessary temperature is not only care- 
-fully ignored, but sedulously destroyed. Some one ought to have 
got up and shouted— Temperature 

The paper which followed that on smoke in the same section 
.dealt with standards of illumination as applied to gas, and was 
interesting as an example of the fact that it r quires 10 years to 
bring an idea to fructification, for we are reminded that tbe modern 
craze for gas on a calorific stancard was started in 1892 by Mr. 
В. Н. Thwaite in bis paper on fuel and power gas in Birmingham. 
Mr. Thwaite then called for gas of 10 to 12 c P. supplied at a pres- 
sure of 4 in. to 16 in. To-day there figures are accepted as the 
proper solution of the question of gas illumination by caloritic 
incandescence. 

The discussion on tbis paper merely served to point out that gas 
engineers appear to have no idea of what a chimney is, or they 
would endeavour to provide all their gas lights with pipes or flues 
leading to chimneys in communication witb б e outer air. How- 
ever, it they do not realise tLat sulphurous gas products might thus 
escape from dwelling ғ ошв and promote ventilation in doing во, 
perhaps it is not for electricians to teach them. 


STEAM TURBINES. 


Ir is generally forgotten that the possibilities of the steam 
turbine were indicated by Tournaire, a French engineer, as far 
back as 1853. Prof. Rateau now tells us that the design of 
‚а steam turbine ів an easy matter to one possessed of a knowledge 


of the thermo-dynamic properties of steam, and а thorough know- 
ledge of the principles of the hydraulic turbine; but ope must also 
know the practical coefficients to employ. In this, certainly, the 
turbine differs from piston engines. Expansion can be pushed 
further, and more perfect vacua made of good use. Conversely the 
turbine is not economical when exbausting to atmospheric pressure, 

The author points out the differences between pr-esure and re- 
action turbines, the former bei: g liable to lose in efficiency if not 
protected from internal leakage losses, and demanding uniform 
distribution of pressure, whereas the latter have no leskage troubles 
and cau receive the working fluid on a portion only of their circum- 
ference. There are, however, we might add, compound reaction 
turbines in contemplation, if not constructed, besides that of the 
author, who, by tbe way, does not seem correctly to state the rela- 
tion of speed between the reaction and the action turbine. Surely 
it is the latter, or De Laval type, which runs at the higher speed 
of rotation. 

The author is prepared to apply his turbo-pumps to lift water 
several hundred metres and to compress air to six atmospberes. 


PETROL MOTORS FOR LOCOMOTION. 


Mr. E. Sauvadk discussed petrol motors in a paper which simply 
recapitulated а few of the salient features of these machines. He 
would like further data as to cost of transport by petrol] motors, 
their present use rather embodying the idea of an advertisement than 
of astriving after economy. In respect of heavy traffic it seems to 
us more probable that steam power will supersede petrol, and the 
steam will he raised by liquid fue) of the heavy type, ruch as tar or 
Texas oil burned by atomising methods. When vehicle» without hurses 
are аз common ав those with them, the advertisement iuducement 
to use petrol will have disappeared, and commercial coneiderations 
will obtain sway. "To-day everything points to steam as the motive 
power for heavy cars. Petr | may remain for light car, if not dis- 
placed by tbe coming electric accumulator. 

The author seems t) favour combination frames of wood and 
iron of considerable lenyth with small wheels placed far apart. 
Circulating the pumps in series with the motor, radiator and tank, are 
a necessity. Fans are useful to help the draught through radiating 
coil. Numerous cylinders promote steadiuess, but introduce com- 
plication. Recent construction appears to favour mechanical 


operation of both inlet and exhauet valves. 


GAUGES AND STANDARDS. 


Mr. Н. T. MABSHALL'S paper on “Gauges and Standards in Shop 
Administration" ів а paper that ouvht fo be read by young 
engineers before entering on the profession as such. It is a good 
and useful paper, dealing with a system of shop organisation; but, 
what is perfectly proper, it shows clearly that the business of 
the manufacturing engineer is very different from that pictured hy 
the beginner, who usually thinks only of the engiveering side. 
This paper shows up the sordid side of manufacturing, the money- 
making part of the business, which simply aims to make so many 
things at a minimum of cost. Tne engineering part of a manufac- 
turing eugineer's business is not merely reduced to a minimum, but 
it is apt to be discarded altogether, aud until within recent years 
too many of our old-established shops discarded even the mechanic. 
The mechanic has been reinstated and allowed to spread hw talents 
over the productive output of machine tools, and great cha: g-s have 
been wrought. The eugineer is still kept tack too much it may be, 
but it must be borne in mind that engineering is distinct from the 
work of the bigh-class mechanic, aud that this, again, ie distinct 
from the manufacturiug side. If young men would grasp the 
signification which attacres to manufacturing processcs as distinct 
from design they would be less disappointed at the sordid element 
which they are bound sooner or later to encounter. At the ваше time, 
half the design of a machine should include the knowledge of bow 
the manufacture of any machine is to be carried out in harmony 
with the sordid department. The object of all engineering is to 
make moncy, though it is less apparent in some cases than in 
others. Ina paper like the one named one comes closely into con- 
tact with the am of a machine shop, which is to produce articles 
at a minimum of cost and of а maximum of good quality. 

The references of the paper to the limit gauge system had a 
bearing on this latter, but we did not thiik the various speakers 
had grasped the principles which underlie the вукїеш of limit 
gauges. These gauges are simply a reecgrition of the faliibility of 
tools and w: rkmen, and of tbe fact that the more nearl«* one works 
to exact sizes, the more expensive the work becomes Recognising 
the impossibility of absolute accuracy, the limit-gauge system 
simply sets bounda to the inaccuracy, and allows all work within 
such bounds to pass muster. Major Saukey appeared to get quite 
adrift on tbe subject, and spoke about what was to be done with 
costly pitces which failed to pass the limit test. Obviously, if 
product is to be maintained high class, such pieces must be rejected, 
and it then devolves upon some higher authority than the viewer to 
вау if such геј cted р'есе 18 to be scrapped, or if it 18 capable of 
being repaired. | But this very instance is really an argument for 
the system, and not against it. It was also roggested that with 
possible various fit differences and fits—runnirg, fast or keying, and 
slidiug or pusn fits, there would be a multiplicity of gauges which 
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might become useless There is, of course, this objection to a salid 
limit gauge, but limit gauges need not be solid, unless for very 
ial standard work. 

The Newall system of limit gauges provides adjustable gauges 
and a very simple means of accurate adjustment. With these 
adjustable gauges, shop work can be carried out better and cheaper 
than by fussing with standard gauges and thin paper differences. 

Of course, the limit-gauge system is most particularly applicable 
to tarned and bored articles. As regards the objection to the 
expense of large gauges, it can be said that, in a good shop, as 
sises increase, во do the steps from size to size; there are very 
few large gauges needed, and these on the adjustable system can 
be still further reduced in number. Thus, where there may be 
ecores of pina from 1 in. to 4 in. on a large set of marine engines, 
thers is bat one main shaft bearing. Nor are limit gauges 
intended for the odd large size. They are for producing the 
many small parts on which time saved may be а large percentage 
of cost. The time saved on a large shaft would be relative!y a 
small item, for the turner would set bis callipers while work was 
going on, or would use some fixed gauge. The таі:іор of such 
questions is an indication that the principles of the limit gauge are 
not rightly grasped. 


THE POSITION AND PROTECTION OF THE THIRD RAIL 
ON ELECTRIC RAILWAYS. 


By WILLIAM E. LANGDON. 
( Abstract.) 


Tun is ample evidence that we have now arrived at а period 
when surface lines of railway—lines of ordinary construction for 
steam haulage—bave to be considered in relatiou to their operation 
by electrical agency. Tube lines will, no doubt, where they have 
means for doing +0, form connection with near surface lines for the 
parpose of reidy interchange of traffic. And when it is understood 
that ali of the main lines are considering the propriety of electric- 
ally working portions of their systems, tne question of arriving ata 
decision as to the position of the conductor rail, is, in the interest 
of all, most des rable. In any case, the residential lines will avail 
themselves of the advantages to be obtained from electric traction; 
and s recognised standard will become an absolute necessity. 

Conductor Kail.—There appears to be no uniformity in the position 
of the conductor or third rail. ; _ 

The practice with the earlier lines operated by electricity has been 
to lay the third rail between the wheel rails, and to employ the 
wheel rails, duly bonded, to form the return conductor. For the 
Mersey tunnel, the Metropolitan District, Metropolitan, and other 
electrical lines, in contemplation or under construction, an insulated 
rail is used for the return." The potential conductor is placed at 
з given distance outside the wheel raile, and the return rail between 
them. It is considered that this practice, viz, the provision of an 
insulated, or, at all events, of an independent return rail will be 
found in future constructions. The object in thus employing con- 
ductors independent of the wheel metals is that it avoids any inter- 
ference therewith, and ensures, as far as possible, perfect continuity. 
16 will also be helpful in preventing trouble with the telegraph 
service. 


In all instances the conductors are, whether insulated or not, laid 
upon the sleepers which serve the whee! rails, and this appears to be 
the practice iu America as well as here; but in the States, where 
the alex pers employed are not во long as those used ın this country, 
every fifth one, or thereabout, is made longer for the purpose of 
providing for the support for the third rail. 

Protection of Conductor Rail —There is, of course, no absolute 
necessity for the protection of the return conductor; but for the 
third rail, viz, that which forms the potential conductor, protection 
is desirable, and has iu some instances been provided. This pro- 
tection usually consists of a vertically-arranged plank on one or 
both sides of the rai], the upper edge of the plank being somewhat 
higher than the top surface uf the rail, so that anytning falliug 
acroes it msy not furm contact with the conductor. 

It is sugvested that this affords no protection from weather, and 
but an imperfect protection against accidental contact. The con- 
ditions that will attend surface-lines are very different from thore 
which apply to tube-lines, or lines which are not open to trespassers. 
Climatic conditrons will be found to be far more troublesome. 
Snow, rain, aud fog are enemies which have little, if any, «ffert 
upon a covered line. It would, therefore, appear desirable that 
the most complete protection of the conductor-rail, both with 
respect to clima'ic effect aud accidental or intentional interference, 
shoald be provided for. This may be better obtained by adoptiog 
а roof cover, extending so far beyond a vertical line drawn from 
the edge of the rail as would prevent a person standing against 
it, or an implement placed against it, from touching the con- 
ductor - 


Points for Consideration.—Two important questions present 
themselves, viz:— (1) The distance which should supervene 
between the nesr wheel-rail and the conductor, or between tbe 
latter and the returo rail; and (2) whether the sleepers which 
carry the wheel-ruils should be used for the conductor rails. 

Is is probable ttat the first of these two important questions will 
only be determinou after experieuce of the climatic effects to 
which they wil) be exv sed has been obtained. With respect to 
the second question, however, the subject can at once be con- 


In considering it we have to bear in mind:—(a) That the per- 
manent way must be constantly patrolled; (b) that packing and 


drainage of the sleepers are essentially an everyday occurrence ; 
(c) that renewals of sleepers and rails, replacement of defective 
sleepers, broken chairs, &c., must be provided for; (d) that when 
laying out stores for any of these works the off-side of the lice is 
almost invariably used; (e) that the off-side of the line is also used 
by workmen and others when walking the line. 

All these conditions, it is thought, sugge«t the propriety of con- 
fining the conductor-rails to the six-foot, and dissociating them 
entirely from the sleepers which carry the wheel-rails. This 
would, inasmoch as structures would at points narrow the space, 
and for other reasons, necessitate the use of a flexible collector, 
which ought not, however, to prove an insurmountable obstacle. 

It would also entail, where a fourth rail is employed, the pro- 

vision in the 6-ft space of a structure which would accommo 
both the potential and the return-rail. 
It wouid also claim consideration in dealing with crossings. 
With а multiple-uvit train no trou"le would arise, bat with a train 
worked by а locomotive it would be necessary to supplement the 
collectors on the locomotive by collectors on the next vehicle, which 
would orcinarily be tbe guard's vau or brake. 

The following Table gives the location of tbe positive collector- 
rail where electric traction has already been installed :— 


From top of | From track 
positive rail | gauge-line 

. to centre of 

track rail. | positive rail. 


Name of railw ọ y. 


Main Line Railways Electric and Steam | Inches Inches. 
Service. | 
Baltimore and Ohio Railroad, Baltimore, | 
Maryland (old location) ... "m КЕ | 1? 24 
Baltimore and Ohio Railroad, Baltimore, | 
Maryland (new location) ... ak TE 34 30 
Albany and Hudson Railroad, New York... | 6 27 
New York, New Haven aud Hartford 
Railroad, C nnectic-ut ... y а 14 Centre. 
Paris-Orleans Railway, France | 5 257 
Gallarate, Italy z. 7À 263 
Mersey Railwav, Liverpool 9 © | 44 22 
North-Eastern Railway, Newcastle b7 = — 
Lancashire and Yorkshire y., Liverpool... | — — 
Inter · Urban Railways Electric Service only. | 
Aurora, Elgin and ©һїсадо. Illinois | 378 20; 
Columbus, Kuck. Like aud Newark, Ohio... | 6 27 
Columbus, І, ndon aud Sprin-tiela, О по... | 6 27 
Lackawanna and Wyoming Valley, Penn- | | 
sylvania  ... 2 s E 2 6 203 
Grand Haven, Grand Rapids and Muske- 
gop, Michigan 25% гез a m 6 20% 
Elevated and Underground Electric Railway 
Metropolitan West Side Elevated Railway 
of Chicago, Illinois 8 2 sgh 61 201 
Lake Street Elevated, Chicago, Illinois ... 64 20) 
Stuth Side Elevated Railway, Chicago, | 
Illinois m E sa s: ie] 6? 20: 
North Western Elevated Railway, Chicag», 
Illinois des ANT "S TY Vs 63 203 
Brooklyn Elevated Railway, Brooklyn, 
. New York ... xis Ms ТЕ EN 6 22 
King’s Couaty Elevated Railway, Brook- 
lyn, New York ... E dd hc 5i 19$ 
Manhattan Railway, New York  ... -— 74 203 
Rapid Transit Subway, New York... é 44 22 
Central London Railway. DDudon. io 14 Centre. 
Liverpool Overhead Railway -— те 14 Centre. 


It will be noted that there is a wide variation in the dimensions 
but in general, the main line steam railways of America aod the 
Continent, have fouud it necessary to place the rail at a greater 
distance than 21 in from the gauge line. Tnis is due to the width 
of ateam locomotives and heavy goods cars, and to the specially long 
and low doub.e-bugie stork for transporting О Ку apparatus and 
machinery, such as car bodies, fly-wheels, generator frames, &c. 


THE FIFTH INTERNATIONAL 
CONGRESS FOR APPLIED CHEMISTRY, 
BERLIN, JUNE, 1903. j 


[Report of the Proceedings of Sectiod’ X. (Physical Chemistry and 
Electro-Chemist: y), by our Special Correspondent ] 


(Concluded from Vol. 52, page 1065.) 


FRIDAY, JUNE bTH.— Morning Session. 


THE Friday morning &ssion of the Congress was reserved 
for the second general meting of all the mewbers, and the 
Assembly Hall of the Reichstag was crowded to hear the 
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lectures by Prof. Moissan, Sir William Crookes and others 
on subjects upon which they bave become the leading 
authorities in Europe. Only two of the six addresses 
delivered on this occasion had ary special interest for elec- 
triciang, and therefore d- mat d notice in this report. 

Sir William Crookes had chosen as his subject ** Modern 
Views on Matter: The Realisation of a Dreum,“ and had 
wisely arranged for the address to be distributed in printed 
form to every member of his audience. 

The address dealt with the recent discoveries in the realm 
of molecular and atomic physics, and especially with the 
work of Monsieur and Madame Curie in connection with 
radium. "The old theories of the constitution of matter 
demand revision in the light of these discoveries ; and, in 
Sir William Crookes’ opinion, the “electron” theory is, for 
а time, ut least, likely to supersede the Dalton atomic theory, 
and others based upon it, in explanation of the chemical and 
physical properties of matter, Sir William Crookes read bis 
address slowly and cistinctly іп Erglish, and the applause 
with which it was greeted, rhowed that most of his audience 
bad benefited hy their printed copies, and hud been able to 
follow and understand it. 

The subject chosen by Prof. Van't Hoff was the“ Forma- 
tion of Natural Salt Deposits,” and the address dealt with 
the results obtained in recent work of the author relating 
to the crystallisation of salt mixtures, 

By the use of gra; hie methods of presenting the results, and 
of the Phasen-lebre.“ the author bas been able to calculate 
the composition of the crystalline mats that will separate on 
concentrating any mixture of ealt solutions. The subject 
was somewhat too tecbnical for a general audience, and the 
address weuld, no doubt, have ben followed with more 
attention if printed copies of it had been placed in the bands 
of the members. 


FRIDAY, JUNE 5TH.—A flernoon Session of Section X. 


The sectional meetings were resumed on the afternoon of 
Friday, and the following papers and reports were rend and 
discussed in Section X :— 

1. © Electro-chemical 
tingen). 

2. * Report of the Commission upon Electro-« hemical and 
Physical Units, appointed at the Paris (1900) Congress,” 
by Prof. Marie (Parit). 

These two papers were discussed together, and after 
remarks and criticisms from Profs. Noyer, Nernst and Kohl- 
rausch, and from Dr. Böttinger, it wan resclved that the 
proposal of the Deutsche Bunsen Gesellschaft to recommend 
the general adoption of the symbels and expressions for 
physical units— printed on p. 1063 of this renort—be 
accepted aud supported by the men. bers «f Section X. 

8. * The Decompcsition of Carbon Monoxide.” by Dr. 
Schenck, Marburg. Discursion— Drs. Bodenstein and 
Bodláuder. 

4. * Variations in the Electrical Resistance of Bodies other 
than Selenium. under the Influence of Light.’ by M. 
Ancel, Paris. No discussion, 

5. ** The theory of the Contact-process for Sulphuric Acid 
Manufacture," by Dr. Bodenstein, Leipz g, and Prof. Bed- 
länder, Braunschweig. | 


unite,” by Prof. Nernst (Göt- 


6. * Chemical Reactions at High Temperatures апа their | 


Industrial Ure," by Prof. Zengelis, Athens, No discussion. 


SATURDAY, JUNE 6TH.— Morning Session. 


The following parers were read at the morning session of 
Section X., on Saturday, June 6th, Pref. Van't Hoff acting 
as chairman for this meeting of the section. 

1. “А Gravity Formula applicable to Diffusion Phe- 
nomena,” bv E Solway, Brussels. Discussed by Profs. 
Bredig and Van't Но. 

2. “Study of the Theory of Reduction Phenomena," by 
Prof. Goldschmidt, Christiania, Discussed by Drs. Arndt 
and S«ckur, and by Profs. Elbs and Vani Hoff. 

3. “ The Applications of Electrolysis in the Preparation 
of Orpanic Compounég," by Prof. Eibs. Giessen, and Dr. 
Buchner, Mannheim, Discussed by Dr. Kuhn. 

4. The Technics! Applications of Catalytic Action.“ 
Prof. Bodlinder, Braunschweig. Discussed by Prots. Le 
Blinc, Bredig und Goldschmidt and by Drs. Arndt and 
Bodensteit , 


5. The Formation of Complex Compounds by tbe 


building. 
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Sulpho-cyanide Топ,” by Dr. Grossmann, Münster. Dis- 
cussed by Profs. Bod'iinder and Abegg. 

The afternoon session of Section X. on Saturdav, June 
6th, was held under the presidency of Prof. Lunge, Zürich, 
and the following papers were read and discussed :— == 1c v 

1. * Electrical Endosmose and the Colloidal State.“ by 


Prof. Bredig, Heidelberg, and Dr. Graf Schwerin, Höchst. 


. Discussed by Profs. Lunge, Nernst, Coehn and Le Blanc, 


and by Drs. Arndt, Suchy and Müller von Derneek. сезт з 

The adjeurned discussion upon the papers read by Dr. 
Schenck and by Drs. Bodenstein and Bodlánder ut the after- 
noon session of Friday жав resumed, and the following 
took part :-—Profs, Nernst, Cochn, Mes erhoffer. Bredig and 
Tamann, and Dr. Wöhler. Two further papers were then 
read :— 

2. “The Physical Chemistry of Wine," by Prof. Mag- 
panini, Modena. No discussion. 

3. »IIydrogenation by Catalytic Action," by 
Sabatier, Toulouse. No discussion. 

The final meeting of Section X. was held on Monday 
morning, June 8th; aud previous to this meeting the 
members still remaining in Berlin were photograpbed in a. 
group, on the steps of the main entrance of the Reichstag 
The meeting of Monduy was presided over by 
Prof. Lepsius, of Griesheim, and of the 15 papers put 
down in the “Congress T«pgeblatt"" for this seesion of Section 
X., the following were read :— 

1. “Experiments with Metallic Diaphragms,” by Prof. 
Bancroft, Ithaca. 

2. * Research Work in Physical Chemistry in America. 
rince 1900, by Prof. Bancroft, Ithaca, and Prof. Noyes, 
Boston. 

8. * Concentration of Solutions by Freezing, and the Pro- 
duction of Low Temperatures,” by Dr. Morti, Turin. 

4. ** Colloidal Substances,” by О. S. Burns, Boston. 

5. The Design and Erection of *Galvanischen 
Austallten,! " by Dr. Sackur, Berlin. 

6. “The Electrolytic Production of Soda, by P.. 
Heroult, Paris. 

7. * The Quantitative Separation of Metals by Electro- 
lysis," by Dr. Dauueel, Aachen. 

Monday afternoon was devoted to the final general 
теки g of the Congress, and as already auneunced in our 
columns, the invitation to hold tbe next Congress in Rome- 
was accepted bv a majority of 20 votes, the alternative: 
provosal being to meet in Lendon. 

Iu concluding this report of the proceedings of Section X. 
of the Fifth International Congress for Applied Chemirtry,. 
the writer may with advantage draw attention to two pointe, 
in which the organisation of the sectional proceedings of the 
Congress demands improvement. 

In the first place, only feur of the 48 papers planned for 
rending before Section X. were printed und placed in the 
hands of the members, and practically the same proportion 
ruled in ether sections. As a consequence of this arrange- 
ment, nearly every paper presented was rend by the author 
from manuscript in er/enso, with a total disregard of the 
time occupied in reading. At future Congresses it is to be 
hoped that the system of printed papers, to be placed in the 
hands of members on the first day of the Congress, will be 
followed, and that abstracts only will be read at the sectional 
meetings This plan, when adopted, leads to economy of 
time und to better discussions, and at an International Con-. 
gresg, where the proceedings are in three languages, it ів. 
demand а not only on these grounds, but also on that of 
mere comprehensibility. At the Berlin Congress which hag 
just concluded, English was not well understood. by a large 
proportion of the members, and the language barrier to 
intercour-e und discussion was more apparent than опе 
would have expected in an assembly of scientific men in the 
year 1908, 

Prof. von Georgievica, at the Friday session of Section IV. 
of the Ber.in Congress, hug called attention to this question 
of printing wll the papers before delivery by their authors, 
and the resolution pase d on this subject by this section is to- 
be submitted to the Congress Star ding Committee, 

The вес nd point, which demands attention, relates to the 
acceptance or selection of papers by the Sectional Committees. 
Papers which me mere rechervffés of matter already pub- 
lished in the technical journals, or papers which sre simply 
adverti-ements for the plant and apparatus of certain firms, 
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ehould be rigorously excluded from presentation to such 
congresees. Several papers of this kind were read at the 
sectional meetings which the writer attended in Berlin, and 
no doubt the exclusion of such papers is one of the diffi- 
culties attending the organiration of these International Con- 
greases. Possibly, when the Congress is held in London in 
1909, some way out of this difficulty will have been 
discovered ; but it ів safe to assert that, whatever altera- 
tions in the organisation of the Congress have then been 
made, it will be impossible to improve upon the capacity and 
efficiency shown by the President of the Fifth International 
Congress of Applied Chemistry, at Berlin—Prof. and Privy 
Councillor Otto N. Witt. 


SOUTH AFRICAN NOTES. 


(From осв Srecta, CORBESPONDENT aT JOHANNESBURG.) 


June 8th, 1903. 

Wellington.—A scheme of electric lighting for this municipality 
is now being discussed. 

Kimberley.—It is understood in Kimberley that the De Beers Co. 
are negotiating with Mesers. Gibson Bros. with regard to the pur- 
chase of the Victoria Tramway, in order to have a service of elec- 
tric trams throughout the town, and to Kenilworth, Wesselton, 
Alexandersfontein, West End, &o. 

Beaconsfield, near Kimberley.—The Mayor of Beaconsfield has 
received a letter from the De Beers Co., informing him that the com- 
pany undertake to light the streets of Beaconsfield with electricity 
free of charge, and will also supply energy for the Town Hall, and 
for municipal purposes on the same generous terms. 

Cope Town.—In recognition of the grant made by the Municipal 
Council towards the South African College, the College Council has 
decided to call the new Chair of Engineering attached to the 
Coll: ge by the title of the “Corporation Ohair of Engineering.” 

The Electric and Waterworks Committee reported that they had 
given their careful consideration to the reference by the Council 
of paragraph No. 16 of the report of the Committee, submitted to 
the Council at their last meeting, with regard to the reorganisation 
of the staff of the electric light department in consequence of the 
resignation of Mr. Pflugstert. As the result, they recommended 
that Mr. Payne be appointed as station superintendent of the gene- 
rating plant both at the central electric station in Dock Road, and 
the Molteno and Dorp Street stations, and, in consideration of the 
increased responsibility which will thus devolve upon Mr. Payne, 
that this gentleman be paid at the rate of £450 per annum, as from 
Jane 1%, 1903, it being understood that Mr. Payne will be entirely 

ible to the electrical engineer for the efficient running and 
maintenance of the generating plant. 

No objections having been lodged by the ratepayers or others 
interested in the d tram extension from Hanover Street 
through Windsor Street to the city boundary, the Special Court 
recommended the acceptance of the application on certain condi- 
tions. 


Somerset Strand.—A public meeting of the ratepayers of this 
muni-ipality was held last week to consider questions of public works. 
The scheme of the Lourens River and Estate Co, Ltd., to build 
and run a system of electric trams from 8.5. Railway station to the 
town was fully dealt with, and received strong support. 

Telegraphs.—Tenders are being invited for the loading up, con- 
veyance and distribution of about 116,000 lbs. weight of telegraph 
material along the route of the proposed telegraph line between 
Umtata and Clarkebury. 

Pretoria.—There are at present two kinds of telephone instru- 
ments in use in Pretoria, the '" Burton and Ericsson ; much con- 
fasion and delay are caused thereby, and the authorities are 


contemplating entirely dispensing with the Burton and install- 


iog the “ Ericsson” throughout. 
Y eoville, Johannesburg.—The lighting question is being considered 
bere. 


BRITISH INDUSTRIES AND FOREIGN 
COMPETITION. 


Speech by Mr. G. Вухо (Chairman of the General Electric Co.) at 
the opening of the Roberteon Lamp Works, June 26th. 


I тоок upon the large attendance of ladies and gentlemen as an 
encouragement to British industries. There are a good many old 
friends amopgst you, who have known me and the scope of our 
enterprises for a great many years, but there are а great many also 
to whom some introduction of myself and our undertakings would 
at the present moment be appropriate, and, at the outset, I wish to 
ask your kind indulgence if throughout my speech I refer a great 
deal to myself. Those who know me will readily understand that 
this is not done from any selfish motives, but mainly to draw from 


my own experience such lessons as cannot be found if I were to 
confine myself to generalities. 

We manufacture almost every kind of electrical apparatus and 
machinery. At Birmingham we have our large works for dynamo, 
motor, carbon, steel tubing and electric light fitting. At Man- 
chester we have our works for telephone, telegraph, bell, arc lamp, 
switchboard and electric light accessories. In the aggregate these 
works form the largest electrical undertaking in the country, and 
I, who am at the head of this enterprise, employ now more than 
5,000 workpeople. | 

The following is а short history of the Robertson” Electric 
Lamp Works :— 

The late Mr. Fraser, our technical manager, Mr. Robertson, and 
myself, were the founders in 1893—10 years ago. The success of 
the worka was slow at the beginning, but later on extension after 
extension became necessary, and the larger the works became the 
better and the cheaper could we produce our lamps. We com- 
menced in the old buildirg which you see here, then we bought the 
adjoining land, covering about an acre and a half, subsequently we 
built the fireproof building, then extension No. 1 and now the pre- 
sent extension No. 2. 

We started here practically a new industry, and we ourselves 
taught the workpeople you see here, and not only those we now 
employ, but many more who have drifted elsewhere. 

On the head of introducing a new industry into the country we 
may claim public credit. It is well known that on the system of 
free competition under which we have to work the starting of a 
new industry is almost an impossibility. lf we are an exception, 
the reason lies mainly in the fact that we have two good men as 
managers—Mr. Robertson and Mr. Wilson—who have produced an 
electric lamp far superior to the lamps made by our foreign com- 
petitors. This has enabled us to obtain the goodwill and support of 
the British and Colonial electrical trade, amongst whom the 
* Robertson lamp has become a household word, and the demand 
for the Robertson lamp has thereby not only increased, but we 
have been able to obtain а prics not based upon competition alone, 
but on the merit of the article itself. 

I do not mind confessing that it fills me with pride to stand in 
this position to-day, that of the founder of an enterprise, not only 
successful, but one that has done good to the country at large; but, 
proud as I am of this achievement, yet another feeling than pride 
fills me to-day, and this feeling is one of anxiety. I feel anxious 
for the safety of the child which I have reared. To-morrow 
circumstances may arise over which I have not the slightest control, 
which may pull down this whole editice and bring the worry and 
work of years to nought. Do you think this is a comfortable 
position to be in? Now, in order to explain this, I come to the 
subject which is uppermost in the minds of most of us at the pre- 
sent moment. I refer to the question of preferential tariffe, which 
has been raised by Mr. Chamberlain. The matter is one which 
concerns manufacturers vitally, and upon which those who are 
employers of labour should be consulted, as they are the best able 
to speak from actual daily experience. 

Would you plant a valuable tree in an exposed position where it 
can grow only in fair weather, but would perish by any wind that 
may come along? No, you would not. Look at this factory. As 
I have said, it is successful in fair weather; to-morrow it may be 
attacked, aud in a yearor two you may see it empty and deserted. 
I will explain. 

І һауе told you that we have been successful, because we can 
make better goods than our foreign competitors. There is another 
reason. Manufacturers of incaudescent lamps on the Continent 
have up till now quarrelled amongst themselves, and their power of 
competition in this country bas been somewhat restricted, but they 
are beginning to combine. I can show you documentary evidence 
that a movement is on foot to combine all the German, Austrian 
and Dutch electric lamp factories, and what is their main object? 
It is first and foremost to kill the British industry of lamp making, 
and to capture the English market and that of our Colonies. And 
how will they do it? Not by any special invention or other 
meritorious achievement—no, first of all they will increase their 

rice in their home market, thus becoming more powerful financially. 
s will mean increased output, and this open and undefended 
market is the place to get rid of that output. 

I вау this may happen in a few years’ time—it may happen 
actually to-morrow. Iam entirely powerless, helpless. The success 
of my enterprise, the investment of hundreds of thousands of 
pounds, the wages of my employée, the bread of my workmen 
depends upon tbe action, and is at the mercy, of the foreign 
manufacturers. 

This is а dangerous position, one that cries for immediate relief. 
It is the duty of the State to provide policemen against burglars. 
It is the duty of the State to safeguard our industries against foreign 
attacks. We are in the midst of & fierce commercial war, and we 
are unarmed against the weapons of the whole world. This is how 
our present fiscal policy affects the master. How does it influence 
bis workmen and their wages ? 

Here again I, an employer of labour, am entitled to be heard 
throughout the country, I hold that you should listen rather to the 
experience of a man who pays in wages alone over £6,000 per week, 
than rely upon the opinions of men who never pay wages but to 
their butler, coachman or cook. 

Four principal factors determine the rates of wages of manufac- 
turing workpeople—firstly, skill; secondly, competition ; thirdly, 
profits of the master; fourthly, combination. 

Re Skill of a Workman.—In the factory wherein you are at 
present the rates of wages vary from 88. to £3 103. per week. A 
girl who wraps up the parcels and is unskilled is paid 88, but if she 
acquires the knowledge of glassblowing or air exhausting, she can 
command wages from two to four times‘asihigh.. The same applies 
to the men; thojratioiof thoir wages ranges, in accordance with their 
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skill. Who teaches tLe workman? The master. 
him the chance of becoming skilful ? 
master. 

But I say emphatically, the system obtaining at present in our 
country, the uncertainty as to the security of capital invested, and 
the want of the home market wherein to sell, make it impossible for 
the master to be enterprising. I look forward with much concern 
to the future. If this system continues but а few years longer, the 
ekill of an ordinary workman, as well as the inventive capacity of 
a higher-class workman, will be of necessity of a much lower 
standard than the «kill of workpeople of other nations, and, of 
necessity, too, it will tend to reduce tneir wages. 

Competition.—Again, take facts as occurring in this very factory. 
Here are thore workpeople- glast blowers; look into their wages 
book. Two years ago their earnings averaged £3 a week; to-day 
they earn but 45s. per week. Six months ago our manager, Mr. 
Wilson, bad to tell these men: You have earaed these high wages 
because we did not feel foreign competition. It ів getting more 
formidable. We cannot sell at the old prices owing to foreign 
competition, You must either consent to have your wages reduced 
or ао.” 

The English workman is exposed to the competition of the 
labour market of the whole world, and he cannot retaliate. Owing 
to circumstances which I could explain, he has not felt as yet 
the full force of this competition. I hope he never will; the 
result would startle even Sir Henry Campbell-Bannerman. 

Profits of the Muster.— This is obvious. If the master earns good 
profits he can pay good wages; if the profits are small, wages must 
go down. If there are no protite there will be no wages. 

Those politicians who affirm that the workman pays no sbare to 
the income-tax (or direct taxation) may usefully ponder over this 
(apparently) schoolboy political economy. 

Combination.—I am a believer in the arefolness of trade unions. 
I look upon them asa safety valve. We masters are buman and not 
perfect. Trade unions keep us in order. But trade unions are 
powerless against foreign competition. 

This is so obviote that І cannot undertand at all t* e present 
attitude of those at t^e bead of trade unions; they ought to be the 
first and fc remost in the ceuntry to cry out to relieve them of that 
competition over which they at present have not the slightest 
control. 

All tkese four factors ave influenced by Free Trade, and in each 
one of thi m the outcome п ust ultimately be reduced wages Give 
our workmen tbat protection which every other workman on the 
face of the globe pisse es, and their wages must go ap. 

Mr. Chamberlain ів right, and I emphatically endorse hie con- 
tention. Do away with the seif-infl cted incubus of one-sided Free 
Trade and wages will rise. : 

I вау more. Give me and my workmen our legitimate share in 
our home and colonial markets, then not only will wages rise, b.t 
at the sane time cost of production will go down. This ¿etaten ent 
of mine may sound a paradox to many who are anxious to continue 
the pelicy of doing nothitg, but again I muet claim to know more 
about what determines cost of production than people who never 
have produced 6d. worth in their lives. 

I know well that many other considerations bave to be reckoned 
with in this great question, but every one of them, without excep- 
tion, must be secondary to this consideration: Will it harm or will 
it beneüt the power of production of cur people? 

In conclusion, may I be so bold as to warn you against the 
assertions of men who bave no practical experience. 

I am certain that you will not find the true solution of what our 
country wants at this present critical juncture in the Blue-books of 
the House of Commous, or in the musty volumes of Adam Smitb, 
Stuart Mill, or Ricardo; not even in tbe speeches of Cobden and 
Bright. No, the truth will be found here, only here, among the 
engineers who work machinery, among the chemists who ponder 
in our laboratories, among the clerks that reckon out the cost оё 
production in our counting houses. 


What gives 
The enterprise of the 


NEW PATENTS APPLIED FOR, 1903. 


Compiled ex wi for this journal by W. Р. Твомрвои & Co., Electrical Patent 
ents, » High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. | 


18,811. '' Protection for passengers, cars and general public against contact 
with overhead electric conduction wires through breaking away of same from 
supports." Н. Евн. June 15th. 


18,878. “ An improved electro-magnetic chuck or work holder for machine 
tools." M. MaRGowskt ара C. Goricx. June 15th. 


18,978. a in the method of constructing dynamo-electric 
generators.“ . A. JOHNSON. June 15th. (Complete.) 


18,994. '' Improvements applicable for telephone and similar instruments.“ 
G. W. MünHnsTADpT and T. H. Gray. June 16th. 


13,398. Improvements in or appertaining to trolleys of electrically-pro- 
pelled vehicles." G. C. Waters. June l6th. 


13,486. ''Improved circumferential grip terminal for electric cables." W. H. 
SiMMoNDS, June loth. 


13,497. “Improvements іп selective electrical tignalling apparatus.“ 
J. E. 5 (American Electrical Telephone Co., United States) 
June 16th. 


18,502. Improvements in and аро the operating cords of the trolley 
e "m үне пашсага.” А. TAYLoR, W. Mooke HEAD and Т. Н. Kinoscore. 
une 17th. 


18,54. ‘* Improvements in exciting and regulating alternating motors and 
alternators having collectors.” А. BLONDEL. June 17th. (Date applied for 
under Patents Act, 1901, June 1%Ыһ, 1902, being the date of application in 
Belcium.) (Complete.) 


18 649. "Improvements in overhead bow colleeters for eleotzio traction.” 
C. Hees. June 17th, 


18,570. Improvements in electro-magnets for magnetic ore extractors, ! 
H. J. Happan. (The Bergmann Electricitats Werke, Aktiengesellschaft, 
Germany.) June 17th. (Complete.) 

18,582. “Improved starting switch for electric motors.” К. ABIQUIST 
June 18th. 

18,490. ‘Improved metallic frictional blocks, such as brake-blocks, electrical 
collector slippers, and the like." T. Авнмовкапа P. McCvrLLovoH. June 18th. 

13,591. An improvement in electrical collector and return slippers used in 
electrical traction.” T. Ashmore and P. MceCvLLovoH. June 196. 

19.628. Improvement in electric alarms." M. Pla TO. June 18th. 

13.682. Improvements іп and connected with electrolytic celle." H.BAXER, 
A. T. SMITH and the CaANSTNER-KELLNER ALKALI Co., Lib. June 18th. 

18,50. ''Improvements relating to electrically-controlled workmen's time 
recorders and the like." J. J. STO KAL. I., Jug. June 18th. 

18,674. Improvements in electric selecting or selecting and signalling 
systems for communicating between a central, or main, or station and various 
other places, or eub-stations, and for performing various operations at such 
places or sub-stations," R. J. SHEEHY and A. G. Ссарнькү, June 18th, 
(Complete.) 

13,692. “An improved electro-magnetic device, combined with a stop-watch, 
for recording accuracy in the measurement of time." PHitip Habris & Co., 
Lrp.,a&nd 5. BEL« HER. June lOth. 

18,708. “А new or improved terminal for electrical connections, and method 
of making same." E. LIDDI. E and G. E. Drriry. June 19th. 

18,09. ‘* Electric conduit railway." J. E. PanxER. June 19th. 

13,746. Improved method for operating signals on electric railways. 8. M. 
Үогмо. June 19th. 

18,750. "Improvements in and relating to depositing gold." W. KINO rox. 
June 20th. 

18,799. Improvements in f*ystems for transforming single-phase alter- 
nating currents into mechanical driving power." E. DAN IELSON. June 20th. 


18,622. “Improvements in and relating to dynamo brushes.” O. BIEBERS, 
June 20th. : 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompeon 
ава Со., 822, High Holborn, W.C., and а Liverpool, price, post free, 94 
(in stamp), 


5,812. “Improvements in liquid resistances or switches for electrical pur. 
pores.” J. Н. Woollscroft. Dated March 8tb. 

6,143. “Improvements in automatic regulation of voltage in electric current 
sys ems." The British Thomson- Houston Co., Ltd., and Н. S. Meyer. Dated 
March 12th. 

6,996. Magnetic contact box for electric railways.” B. J. B. Mills. Dated 
March 15th. 

6.65 1. Improvements relating to electric switches.“ Е. N. Bray. Dated 
March 18th. X 

7.52. "Improvements in systems of electrically controlling mechanism 
applicable to ships' steering gear, turrets, and the like." The British 
Jhomton-Houston Co., Ltd. Dated March 740. (Communicated.) 

7,258, An improvement in holders for electric glow lamps." Н. H. Bence. 
Dated March 75th. 

7,536. *''Au electrico revolving brush for brushing the hair." A. Е. Thomas. 
Dated March 29th. 

7,684. Improved electric light mechanism applicable for rapid exposure 
photography.“ A. J. Bonnella апа D. H. Bonnella & Son, Ltd., and E. E. R. 
Bryant, C. H. Bryant and E. W. Bryant. Dated April Ist. 

7,923. Ап improvement in electrolytically coating iron with zino.” E. Gold- 
berg. Dated April 4th. 

7,988. * Improvements in splicing electric cables." A. D. Shuter. Dated 
April 4th. 

7,957. " Improvements in electrical switches." The Electric and Ordnance 
Accessories Co., Ltd., and R. F. Ball. Dated April 5th. 

8,8960. ''Improvements in trcughs or conduits, more especially intended for 
underground electric cables.“ T. E. Devonshire. Dated April 10th. 

8,414. ''An imprevement in or relating to holders for incandescent ele сігіс 
lamps." J. Oliver. Dated April llth. | 

8,441. Au improved oombined magneto-electric bell and indicator." A. 
Eckstein and A. Brooker. Dated April lith. 

8,775. “An electric ignition indicator for explosion engines, particularly 
applicable to motor-cars." Т. W. Ellis. Dated April 16th. 

9,062. “Improvements in oonnection with electric aro lamps." F. Gubing. 
Dated April 18th. 

9,397. ‘Im rovements in dynamo-electric machines.” 
April 23rd. 

9,721. “А new or improved high-tension electric condenser." A. Vasmaer 
and Dr. A. Lebnet. Dated April 26th. 

9,982. ‘Improvements relating to the switches and conductors in stud con- 
tact systems of electric 18i)ways and tramways.” E. Bede. Dated April 30th. 

10,245. “Improvements in receivers suitable for wireless telegraphy.” 
G. Marconi and Marconi’s Wireless Telegraph Co. Dated May 3rd. 

10,835. "Improvements in dynamo-electric machinery.“ А. H. Midgley. 
Dated March 6th. 

11,079. “ Improvements in cut-outs for «lectrio conductors." The British 


H. Chitty. Dated 


Tbomson-Houston Co., Ltd. Dated May 14th. 


12,857. “Improvements in and relating to storage batteries." W. E. Win- 
ship. Dated June 5th, 

14,507. “Improvements in controlling devices for electrio motors." J. В. 
Highfleld. Dated June 30th. 

16.3.0. Improvements in electrical selecting ог individualising instru- 
ments.” W. 8. Burnett. Dated March Sth. 

16,8493. Improvements in and relating to clocks, and particularly to electric 
clocks.” J. Butcher. Dated July 22nd. 

17,994. ‘Improvements in electric interrupterr.” L. G. Nilson. 
May 14th. 

17,995. “Improvements in driving mechanism for electric road vebicles." 
L. G. Nilson. Dated May 14(п. 

17,997 "Improvements in controllers for electric motors.“ L. G. Nilson. 
Dated May Lith. | 

17,998. ‘Improvements in electic-gasoliLe vehicles." L. G. Nilson. Dated 
May 15. 

19.128. An improved electric heater or radiator.” E.G. Rivers. Dated 
Beptember 1st. ; 

19.522. Improvements in electric beating stoves.“ Veritys, Ltd., and P. G. 
Ebutt. Dated September 6th. 

20,:50. “ Electr.cal insulator.” М. Harive. Dated September 17th. 


21,019. “Improvements in connection with submarine or other vessels, 
torpedoes, and the like for controlling and operating them by electricity." L. 
Wilson. Dated September 26th. 

22,50. ‘Improvements relating to electric illuminating devices, chiefly 
designed for use in connection with signs or the like, on tramway and other 
vehicles.” H. H. Lake. (Reversible kicotrio Cer Sign Co., U.S.A.) Dated 
Qotober 18th. 
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THE CONSTITUTION OF ATOMS. 


In his Romanes lecture recently delivered at Oxford, Sir 
Oliver Lodge expounded some ingenious theories on the 
constitution of the atom. These theories were intended to 
give a consistent explanation of the recent remarkable dis- 
coveries about electrons and radio-active processes. The 
lecturer considered that the hypothesis suggested by the 
observed phenomena was that the atoms of matter are 
actually composed of these electrons, an equal number of 
positive and negative charges going to form a neutral atom, 
and a charged atom having one kind in excess, On 
this view a stable aggregate of about 700 electrons in 
violent orbital motion among themselves would constitute a 
hydrogen atom, 16 times that number would constitute an 
oxygen atom, and about 150,000 would constitute an atom 
of radium. “The attractiveness of this hypothesis," says 
Sir Oliver, is that it represents a unification of matter, and 
а reduction of all material substance to a purely electrical 
phenomenon. The strongest argument in its favour is that 
ma88 or inertia can certainly be accounted for electrically, 
and that there is no other known way of accounting for it.” 

This is, indeed, в very attractive theory, but it presents 
many difficulties which appear to be insuperable. An 
electric charge, it is true, obeys the same law of acceleration 
as a mass of matter, but we may have positive and negative 
charges of electricity, while all mass is of the same sign. 
The 350 positive units of electricity which, together with 
the 350 negative units of electricity, make up, according to 
Lodge’s theory, the atom of hydrogen, would exactly 
neutralise each other, and a hydrogen atom constituted in 
this way would have no mass. We must evidently go deeper 
than the electric charges on the atoms to get the true 
explanation of inertia. 

An equally attractive, and, we think, equally unsound, 
hypothesis was put forward by the lecturer to explain radio- 
active phenomena. Since the atom consists, according to 
his view, of an aggregate of electrons in violent orbital 
motion, each of these electrons is undergoing acceleration of 
direction, and is consequently radiating electric waves into 
space. It can be shown that this loss of energy will result 
in an increase of velocity of the revolving electron. When 
the speed of the electrified body reaches that of light its 
mass becomes infinite, and in that case a critical condition 


‘is reached in which the atom is no longer stable but breaks 


up into other substances. 

It is to be presumed that the masses of the positive and 
negative electrons which make up the atom, according to 
Lodge's theory, are equal, since their electric charges are 
equal. But no positive electron is known with a mass less 
than about 1,000 times that of the negative electron. The 
positive fragments thrown off from radium are about equal 


to this—i. e., about equal to the mass of the hydrogen atom. 
C 
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The disintegration of the atom gives no proof of the exist- 
ence of the positive electrons imagined by Sir Oliver Lodge. 

The Romanes lecturer appears to favour the view that each 
atom bas a definite length of life, at the end of which it 
breaks up, or disintegrates. This, indeed, follows from his 
theory that disintegration is due to the loss of energy by 
radiation of electric waves. He draws an analogy between 
the collapse of the atom and the contraction of & nebula, 
which at certain stages becomes unstable and throws off а 
planet, the residue constituting an extremely radio-active 
mass, or sun. But whereas the astronomical changes 
observed in cosmic configurations of matter occur in a time 
reckoned in millions of years, the changes to be expected in the 
more stable atoms would seem likely to require a time reckoned 
in millions of millions of centuries. Each atom according to 
this hypothesis has a definite lifetime, and the radio-activity 
of a substance would be proportional to the death rate of its 
atoms. With equal length of life, the death rate of 
atoms would be the same as their birth rate, but Ruther- 
ford has shown clearly that radio-activity decays according 
to a law of geometrical progression—that is, the death rate of 
the atoms is proportional to the number of the survivors. 
This does not point to a fixed lifetime for the atom, but 
rather to the view of J. J. Thomson, that a fixed percentage 
of the atoms always reach a critical velocity, which deter- 
mines their disintegration. 


Municipality as 
Contractor. 


THE case of the Sheffield Corporation's 
Omnibus Bill, which came before a 
Select Committee of the House of Commons recently, is one 
of considerable interest to electrical contractors, and deserves 
more attention than it seems likely to receive, thanks to the 
tactics pursued by its promoters. The Bill, in its original 
form, contained a clause by which the Corporation sought 
to legalise the business which it has carried on for some 
time of wiring and fittings contractor; the old Electric 
Light and Power Co. had carried on a similar business, the 
performance of which was included in its articles of associa- 
tion, but was not referred to in the Act confirming its 
Provisional Order (1892), nor was any reference thereto 
embodied in the Act confirming the agreement between 
the Corporation and the company for the purchase of the 
undertaking by the former. The development of the wiring 
busicess dates from the re-organisation of the Electricity 
Department in March, 1900, and it had attained considerable 
dimensions when, last year, the Corporation decided to white- 
wash its transgressions by obtaining Parliamentary authority 
for the same. 

The clause originally drafted read as follows: —“ The 
Corporation, if they think fit, may purchase, provide, sell, 
let for hire, and fiz, set up, alter, repair and remove and 
otherwise deal in lamps, electric lines, electric molors, fittings, 
apparatus and things for lijhting, warming, ventilating, the 
cooking of food, and for motive power, and for all other 
purposes for which electric energy. can or may be used” 

.. . . Фс. (The italics are ours.) 

Naturally, the local wiring and fittings contractors resented 
this step, as they had resented the unlawful invasion of 
their territory by the Corporation; and the Electrical Con- 
tractors’ Association of Sheffield lodged a strong protest with 
the Council. The result of this was that the Electric Lighting 
Committee offered to substitute a clause amended to read ав 
follows: —“ The Corporation may purchase and may supply, 
sell and let for hire, but shall not manufucture, electric 
motors, apparatus and things for cooking, heating and 


ventilating, and for motive power and all other purposes for 
which electric eneryy can or may be used... and may 
take . . . remuneration... for . . . such supply, sale, 
letting or use, seffiny up, altering or repairing or re- 
moval” .. . . ќе. | 

The Association suggested that a proviso should be added 
restraining the Corporation from providing or fixing electric 
wiring or electric light fittings upon consumers’ premises, 
but the Committee, acting on the advice of counsel, declined 
the proposal. The Association, therefore, resolved to fight 
the offending clause in /o/o, and it was rot until the Bill was 
actually before the Committee of the House of Commons that 
the Council gave in and agreed toacompromise. The Clause 
as finally settled was published in our last issue, and is 
similar to the amended clause last quoted, with the exception 
that it applies specifically to electric motors, apparatus and 
things for cooking, heating and ventilating and for motive 
power, including the wiring and fixing, repair, &c., of such, 
but omitting the reference to “all other purposes for which 
electric eneryy can or may be used," which was во artfully 
allowed to remain in the amended clause formerly offered. 
The spoils of victory therefore remain with the Electrical 
Contractors’ Association, which is to be congratulated upon 
its successful resietance to municipal aggression. 

That this was absolutely a matter of commercial life and 
death may be gathered from the following facta, which, 
thanks to the Council’s discreet surrender, were unfortunately 
not broughs forward in evidence. The petitioners against 
the Bill represented firms which were assessed to the rates 
of Sheffield to the amount of over £2,000 per annum. In 
their petition they pointed out the gross injustice of 
municipal competition supported by the rates to which they 
contributed so heavily, especially when the Corporation 
officials were in а position to place obstacles in the way of 
passing and connecting-up installations put in by private 
contractors—a possibility of which they actually availed 
themselves. It was represented also that the Corporation 
did work at prices absolutely less than cost, and did not 
scruple to carry out work, not merely within the city, but 
beyond its boundaries! Had the matter been fought out, 
it would have been given in evidence that the Corporation 
had wired houses at £5 each, a price which, it was admitted, 
was 50 per cent. under the actual cost—there being 20 
lights in each house. It was stated in excuse that the 
Corporation was anxious to assist poor builders!!!” But 
what about the poor contractors? Even where a con- 
tractor consciously quoted below cost price, the Corporation 
underbid him, and the same contractor was cut out by the 
Sheffield Corporation in a town 14 miles from Sheffield. 
The municipal canvassers have not ecrupled to threaten 
intending consumers with delay in connection, if the Cor- 
poration should not receive their orders, and а canvasser, 
without seeing the tenders put in by contractors, has offered 
to do work for a less price than the lowest estimate submitted ! 

It is obvious that, under these conditions, two results 
must follow: — All private competition would be crushed, and 
the Corporation would establish an absolute monopoly. The 
wiring and fittings department of the Corporation must be 
carried on at a loss. 

That these results are alike prejudicial to the welfare of 
the community needs no demonstration, and it is well that 
the danger has been averted. Our only regret is that the 
matter was hidden under а compromise, and that the scanda- 
lously unfair and dishonourable methods of the wiring de- 
partment of the Sheffield Municipal Trading Association— 
alias the Borough Council—were not brought to light, 


Colchester Tramways.— The T.C. has applied to the 
В. of T. for three months’ extension of time in which to commence 
the electric tramways. 
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THE DEVELOPMENT OF THE CURRENT 


INTERRUPTER, 
By J. WRIGHT. 


(Continued from Vol. 52, page 1082.) 


A Monk elaborate form of apparatus, working on a 


different principle, but involving fluid mercury in its con- 
stitntion, is the mercury jet interrupter. Its general con- 
structional principle is represented in fig. 8, where с, с, are a 
series of curved copper or steel plates, shaped as shown, and 
attached by screws to the periphery of а metal disc, eup- 
ported by and capable of rotation around a central axis or 
shaft a. This arrangement constitutes one terminal of the 


interrupter, the other being a mercury reservoir n, frem . 


which the mercury, Hg, is pumped, in the form of a jet, 
from a radial nozzle ». The commutator c, and the pump 
P, represented by a cylinder and piston in the figure 
for simplicity, are driven by а metor, and the interruptions 
iu the circuit are secured by the jet of mercury alternately 
striking and missing the copper segments as they pass it 
successively. The whole is enclosed in a glass vessel which 
їз almost entirely filled with paraffin to obviate sparking and 
to prevent the mercury from breaking up into globules. 

A cursory study of the apparatus will enable the reader to 
understand that the frequency of interruption and respective 
time intervals of make and break, are readily controlled, the 
former by the speed of the motor, or by varying the number of 
segmenta by detaching a portion of them from the disc, and 
the latter by varying the vertical height of the nozzle, which, 
with the taper formation of the segments, с, permits of any 
adjustment from an absolutely uninterrupted circuit at ite 
highest elevation, to a complete solution of continuity at its 
lowest. 

Dr. R. H. Canningham’s modification of the mercury jet 
interrupter is, in general design, somewhat similar to the 
ordinary form of mercury jet apparatus already described, 
with a few important exceptions and additions. The 
revolving disc carrying the segments isin the shape of a 
shallow inverted cone, and is an insulator, being constructed 
of fibre, or other suitable material. The segments themselves 
are of sheet steel, V-shaped, and in total constitute an even 
number, the diametrically opposite pairs being of dis-similar 
polarity. They are thus alternately positive and negative, 
and are connected in sets to the two terminals of the 
apparatus. The mercury is contained in a shallow tray 
forming the base plate of the apparatus and provided with a 
number of radial fins which prevent the mass of mercury 
from rotating with the archimedean screw, which latter is 
attached to the driving shaft, and, enclosed by an encircling 
tube, serves to raise the mercury and discharge it through a 
bollow hub and two lateral lava-tipped orifices, against the 
inner surfaces of the steel segments. The circuit is thus 
completed through the two streams of mercury and the 
mass of that metal contained in the hollow hub, and is inde- 
pendent of any moving contacta beyond those created by the 
two mercury jeta. An auxiliary attachment consists of two 
trumpet-sbaped tubes attached to the revolving hub, and 
constituting an air-blast device, which, directed on a point 
just behind the mercury jets, renders the break extremely 
rapid. The whole is surrounded by a suitable container of 
glass, iron or fibre, and is driven by an electro-motor. 

Some three years ago Prof. S. M. Kintner described a 
novel form of mercury jet interrupter, which differs 


materially from the forms already dealt with. The two 
electrodes consisted respectively of a Mariotte flask, made of 
iron, and having ite base perforated by a circle of 10 equi- 
distant openings, into each of which was fitted а nozzle, 
and a metallic plate, placed immediately below the flask. 
The latter contained about a pint of mercury, which flowed 
through the 10 nozzles on to the metal plate, thus completing 
the circuit, The interruptions were secured by а series of 
mica sectors, arranged concentrically with the line of nozzles, 
and attached to a vertical shaft, by means of which a rotary 
motion was communicated to them from an external source. 
The necessary adjustments for frequency, &c., were made by 
varying the speed of rotation, the number of mica sectors in 
action, and the number of jets discharging mercury, three 
ible variables, which permitted a large number of com- 
binations to be made. = 
A mechanical mercury interrupter, on the principle of 
the water wheel, is the outcome of the inventive genius of 
N. G. Van Huffel. A miniature paddle wheel, rotated by a 
stream of water, drives a shaft to which is attached a spider, 
carrying four platinum pins which dip successively into a 
bath of mercury. А metal disc, mounted on the 
same shaft, dips into a second mercury bath, and thus 
completes the circuit through bath No. 1, the pins, disc 
and bath No. 2. An especial advantage claimed for this 
device is that the water, besides providing the necessary 
power to drive the interrupter, subsequently flows away over 
the surface of the mercury in the bath, carrying with it all 
impurities such as may arise from oxidation, &c. | 
The Hirschmann interrupter, devised by W. A. Hirsch- 
mann, althongh involving metallic mercury in its con- 
struction, is not, strictly speaking, a mercury interrupter, in 
that the latter only performs the secondary office of 
amalgamating the actual contacts. Fig. 9 is a diagram of 
the device, which consists of a vertical shaft в, rotated by 
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power communicated to a grooved pulley Р, and supported in 
a bearing carried by the lid т, of the containing vessel v. 
To the lower extremity of the shaft s is fixed a hollow 
cylindrical ebonite box в, carrying two copper segments, с, с, 
each of which is provided with an outlet from the interior 
of B. The base of the latter is tapered slightly, and aleo 
provided with an opening or inlet, set at such an angle that 
it scoops up the mercury Hg into the interior of B as the 
shaft revolves. The mercury emerges from n by way of the 
outlets in the copper segments, and, spread by the fixed 
contact D, serves to thoroughly amalgamate their surfaces, 
and assist in maintaining a good contact between them and 
D, which latter forms the remaining terminal, and is 
supported at the extremity of a vertical lever H, connected 
with a second terminal on the lid, the necessary contact 
pressure between р and с. c, being maintained by the thrust 
of the spiral spring s. The apparatus is said to work 
noiselessly and well. 

An extremely simple form of mercury interrupter, suggested 
by Sprague, is based upon the well-known principle of the 
Lippmann electrometer. The negative terminal consists of 
mercury contained in а suitable vessel or cup, its surface 
being covered with a thin layer of acidulated water. A 
platinum wire, supported in such a position that its lower 
extremity just touches the metallic surface of the mercury, 
acts as the positive terminal. Ор the passage of а current, 
a film of gas is formed sround the platinum point, causing 
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the mercury to momentarily break contact with it. The gas 
then makes its escape, and the circuit is again established as 
before. This is the fundamental principle of the electrolytic 
interrupters to be described presently. 

Roiti’s mercury interrupter consists of a suspended metallic 
spiral, the lower end of which just dips into mercury. It is 
provided with an iron core, and carries the current to be 
interrupted. The core is in turn supported by a stem which 
carries a toothed wheel, meshing with the turns of the spiral, 
and so devised that by turning the supporting stem, or 
moving it on a vertical axis, the number of turns in the 
spiral, left free to move, cau be regulated at will. The 
principle underlying its action is practically the same as 
that involved in Roget's original interrupter, the only 
difference being in the means of adjustment provided by the 
core, stem, and toothed wheel, by means of which the 
frequency of interruption can be varied as desired. The 
whole apparatus is encloeed in а tube containing petroleum, 
which serves to damp the motion of the spring. 

A so-called “ string“ interrupter, suggested by L. Arons, 
consists of a copper wire A b, fig. 10, stretched between the 
two terminals А and в, which are electrically connected with 
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one another and with one terminal of the primary circuit. To 
the centre of this wire is attached a thin platinum branch wire 
Pt, the lower extremity of which just dips below the surface 
of the mercury Hg, contained in a suitable vessel, and sur- 
mounted by a layer of water to prevent oxidation. р is the 
primary winding of the induction coil, and E, the source of 
current; a brief study of the connections will show that the 
current divides at Pt, and flows in opposite directions to А 
and B respectively, where it re-unites by way of the main 
connections, and flows back to E through the primary wind- 
ing P. The wire is set in vibration by the attraction of a 
horse-shoe permanent magnet N S arranged above it, with 
it poles х and s in close proximity to the wire.* Normally, 
the platinum branch Pt makes contact with the mercury 
Hg, aud a current is established in the coil, but at the same 
time, owing to the flow of current tcwards А and в, the wire 
is attracted by the magnet, lifting Pt out of the mercury 
and breaking the circuit; the original condition is then 
again restored, and the cycle of operations repeated. Arons 
states that a frequency of interruption as high as 800 to 
1,000 per second is readily attainable with this device. 


(To be continued.) 


[ NoTE.—I am indebted to Mr. G. Bowron for pointing out 
an error in my description of his interrupter, illustrated in 
fig. 8. The spring в is not, as stated in the letterpress, 
attached to the movable armature a, but is separate and 
distinct from it, both ends being free. Its especial office is 
to cushion the back stroke of the hammer, yielding the 
energy thus stored, to the ensuing forward stroke. The 
distinctive feature of all Mr. Bowron’s breaks lies in the 
fact that the hammer, during its working stroke, is free and 
uncontrolled ; a more rapid break is thus obtained, and the 
platinum points do not get hot, or even warm. 1 under- 
stand that Mr. Bowron is shortly putting a still further 
improved type of interrupter on the market, the advent of 
which will be awaited with interest by all coil users.— 
J. WRIGHT. | 


* Obviously the wire a в should lie in a horizontal magnetic 
field.—Eps. Erec. Rev. 


STREET LIGHTING TESTS. 
e 


THE following recent measurements, which bave been made by 
Mr. Hoadley, borough electrical engineer of Maidstone, are of 
great interest, showing as they do the comparative results 
obtained with an arc lamp, with Nernst lamps (supplied by the Elec- 
trical Co., Ltd., of Charing Cross Road, W.C.), and an incandescent 
gas lamp under actual conditions. The readings were taken with the 
Trotter illumination photometer in the streets, and are in terms of 
candle-feet : — 


Атс ‘5 Nernst 5 Nernst °25 Nernst 25 Nernst Incandt. 


Distance. lamp with prism with clear with clear with clear рав 
reading. globe. globe. globe. globe. lamp. 
10 fi. — '052 :125 095 12 065 
15 „ 29 05 105 ‘04 06 04 
20 „ 275 34 052 028 04 026 
30 „ 135 02 025 018 019 012 
40 ,, 055 0085 013 006 008 0055 
50 „ 043 = = = 0055  — 
60 ,, 025 — — — — — 


It will be seen from these tests that whilst the arc Пашр con- 
tinues to hold its own, the Nernst, allowing for its lower con- 
sumption of power, makes a very good second. The figures given 
for the gas lamp are, of course, significant only in that they show 
the distribution of the light as compared with that of the Nernst 
aod arc lamps, as the gas consumed per hour, the age of the 
mantle, &c., are not given. 

Life tests on the Nernst lamps have also been made by Mr. 
Hoadley, with the following resulte :— 


Бксохр Lirg TEST oF }-aMPERE Nernst Lamps. 


6 lamps 210 volta with 20-volt resistance = 230 volta. 
6 „ 215 „ „ 20 „, 57 = 295 „ 
6 „ 220 „ „ 20 „ " = 240 „ 


Switched on 12 noon, April 8th, 1903. Switched off 3 p.m., 
Jane 22nd, 1903. 


20. volt lamps. 285 volt lamps. 240- volt lamps. 
1. 555% hrs. 1. 1,6753 hrs. 1. 1,802“ hrs. 
2. 1,494 „ 2. 598 „ 2. 707 „ 
3. 1,802 „ 3. 1,802 „ 3. 8241 „ 
4. 1,802“ „ 4. 1,802“ „F 4. 1,802“ „ 
5. 1,802“ „ 5. 1,802“ „ 5. 476° „ 
6 1,802 „ 6. 1.802“ 6. 411“ „ 


77 
Average hours burning = 1,543 hrs.; 1,580 hrs.; 1,004 hrs. 
The lamps still burning have been taken as burnt out at 1,702 hours. 


These tests are highly noteworthy, and represent a great advance 
over previous resulte. A large number of Nernst lamps are used at 
Maidstone for public lighting, and they are being tried in many 
other towns. We look forward to the announcement of the resulta 
obtained in the latter with much interest. 


LEGAL. 


Patent EXPLOITATION, LTD., v. THE AMERICAN ELECTRICAL 
NovELTY AND Manouracrusina Co, Lp. 


(Continued from page 5.) 


- On Thursday, June 11th, Mr. James Swinburne having been 
re-examined by Mr. Walter, 

Prof. JoHN Cormack was called. Replying to questions by Mr. 
MourToN, WITNESS said he used to be the Lecturer in Electrical 
Engineering in Glasgow University and in the Yorkshire College, 
Leeds. He was now Professor of Mechanical Engineering at 
University College, London. Speaking as an electrician, he saw 
nothing electrically novel in plaintiffs’ specification. There was 
nothing novel in the physical states of the layers. It was quite 
common at that date to have the inner and the outer layers of bat- 
teries in а pasty state.— Speaking generally as an electrician, do 
you see anything in the receipt or the description of the special 
battery to instruct the public as to what electrodes or exciting sub- 
stances are to be used, provided the result is two plastic Jayers ?— 
No; they do not mention any variants whatever. It is a very wide 
claim. They may alter the form of the cell, they may alter the 
excitating agents, they may alter the depolarising agents, they may 
use acid excitants as well as saline. 

This is quite a common form of Leclanch¢, looked at electrically ? 
— Yes, the ordinary Leclanché. 

Ycu agree with what Mr. Swinburne said about hygroscopica 
being of no use in a closed cell?—Yes; no use whatever, unless 
the sealing happens to be broken; possibly they may be of service 
then. 

This is described as being sealed with bitumen. Do these cells 
get broken frequently ?—If they are subjected to rough urage they 
might possibly, but, under ordinary circumstances, they are put in 
a place and left there, and not tampered with. 

It has been suggested that Leclanct¢ always used his dioxide of 
manganese and bis carbon in coarse lumps?—I do not think that 
that was the case. Answering further questions, witness said he 
had tried experiments upon the manufacture of dry batteries with 
powdered manganese,iand powdered carbonifor| the central layer. 


2 - == — - — — 
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He had varied the amount of pressure applied, and had also varied 
the amount of pulverisation. 

Excepting as а matter of dezree, is there any difference between 
the effects of more or less ramming and more or less pulverisation ? 
—The effect of ramming is very much more considerable than the 
effect of pulverieation. 

You have seen the defendants’ cell made ?—Yes; I have made 
many myself. 

Mr. Автвовү: Is this gentleman in defendants’ works? 

Mr. WALTER: He has been through and spent а large amount of 

his time there. 
. Ме. Mourros: Just describe it?—The piece of paper is placed 
in the bottom of the zinc pot; а roll of blotting paper is then 
inserted into the zinc pot and arranged so that it comes into 
contact with as шапу points as possible. Then а carbon rod 
is taken, and some of the depolarising mixture placed round the 
rod, and the rammer is placed over the rod and hammered down 
with a mallet as hard as it can possibly be hammered. 

Have you made testa of a large number of cells on different 
degrees of ramming ?— Yes; I tried four degrees of ramming, and 
tested about six cells for each degree, and the results were very 
uniform. What is rammed, ie in the shape of а damp powder with 
about 5 per cent. of water. The barder the ramming the better. 

Does it make difference whether the mixture of sal-ammoniac and 
chloride of zinc is put into one layer or the other, or poured in 
afterwards?— No; I do not think it makes much difference, pro- 
vided there is not too much there. 

Does it make any difference electrically whether it gets from 
the blotting psper into the central layer, or whether it is put 
iato the central layer after it has been all made ?—No, so long аз the 
quantity is the same in all cases. ` 

If you take а defendants’ cell as sold and open it, does the 
blotting paper still retain its shape of sheets? — Oh yes; in fact, 
ria it has been moistened and drained, it is almost the same 

gure. 

Speaking as an electrician, do you see any reason why a Brandon 
should not work just as well as one of the dry cells according to the 
E.C.C. ?—I find they work quite as well. That, of course, was to 
be expected from the construction of them. 

Did you find the E.C.C. cell on the market and test it as against 
the Brandon ?—Yes; with two electric bells. I put two batteries 
on the two bells and changed them from time to time, so as to 
eliminate any small difference there might be in the bells. 

What do you say with regard to the electrical behaviour of the 
two batteries ?—Phe Brandon showed up rather better. | 

And speaking as an electrician, is tbat what you would expect— 
that the Brandon would be at least as good as the other ?—Yes, at 
least as good. It depends to a great extent on the amount of 
moisture in the two cells. 

Is there anything in the plaintiffs’ specification which secures 
ex-eptional electrical behaviour as contrasted with other forms of 
5 cells? —No; I think there is no outstanding feature of 
meri 

With the exception of the special receipt that is given, ie there 
anythiog in the plaintiffs’ specification to guide you whetber your 
paste is to be a special permeable paste, or how you are to get a 
тое permeable paste ?—No, there is nothing to guide me. I 

: I prefer to form it myself of somewhat different prepara- 
tions; there is too much flour in it, I think, to give the best resulta. 

Нате you made a Skrivanoff of 1892?—Yes. Following the 
directions I got a paste. I mixed а powder with chloride of zinc 
and sal-ammoniac—chloride of sodium, rather—and pasted it on 
the carbon block. 


Did you get а useful battery ?—Yes; it did very much better 


than I antici А 

Ie that а which there is any difficulty in making in a 
circular shape ?—It is а little trouble to make the chloride ammo- 
nium, от the stuff that is so called; it takes three hours to make. 
There is no other difficulty. It is unskilled labour, really. 

_ Did you do it by following the directions given in the specifica- 
tion ?— Yes, the exact instructions; I used the red oxide of mer- 
eury. 

Have you made Skrivanow, 15,063, of 1887 ?—Y es. 

Does that give a workable cell ? — Yes, it works. 

Is there any electrical objection to it ?—It is not as good as some 
of the others electrically, but it is a practical battery. 

Did you make a Germain? —No, it was a well-known cell, and I 
thought there was no need to make it. It would work quite well. 

With the exception of the sbape there described, and the question 
of the mno do you see any distinction between that and tbe 
defendants’ cell ?— There is no practical distinction, the form is the 
only difference. 

Did you make a Thiebaut ?—Yes, with a clay onter-layer and 
peroxide of lead inner-layer. 

Is peroxide of lead а known depolariser ?— Yes, and very largely 
used. It is a powder. 

Did that work ?—It worked very well. 

Answering further questions, Witness said he made an inner- 
layer like that in Jensen, No. 4,369 of 1885. He made it with а 
carbon electrode and powdered manganese dioxide and carbon. He 
strapped the mixture on to the carbon pole by a sheet of canvas. 

When you have got that central electrode, that is to say, the 
carbon with th» rammed mixture of the two powders, would an 
electrician know, that tbat could be put either in a fluid or a paste 
external layer ?— Yes, it would depend on whether he wanted to get 
а dry battery ora wet battery. 

Was that the common knowledge of the time? — es, it was the 
inner element of the Leclanché battery. One way of forming the 
inner element of the Leclanché. 

you were to put that into а fluid rendered by saw- 
dust, or supposing you wrapped it round with blotting paper, do 


you see any difference between that and the defendants’ cell ?— 
No, none whatever if you use the outer layer composed of blotting 
paper. Furtherquestioned, Witness stated that he had not made 
the Gassner cell, but he had used them. They were extensively 
used, and had coneiderably improved lately. 

Is the defendauts' cell a good one? —Yes, I do not know a better. 

It has been suggested that the plaintiffs’ cell would be—I was 
going to say everlasting—that it possessed а longevity beyond а 
wet or dry L?clanché? —I do not think that they last so long as 
the wet Leclanché. 

Now take the dry Leclanché ?—Well, certainly at first they did 
not last aslong as the Hellesen, because I tried them and adopted 
the Hellesen in preference to them, but I caunot say anything 
about the lasting properties of the improved cell of the E.C.C. 
which is on the market. 

Taking а cell made according to the plaintiffe' prescription, has 
tbat any superior lasting qualities—I will put it first of all—a wet 
Leclanché ?—It is not во good as the cell that is on the market— 
the one that is made from the specification. 

It is not so good ?—No, and, therefore, it is not probably as good 
as many wet I, eclanché: for lasting properties. 

Have you found that these E C.C. oells are not so good as the wet 
Leclanché in lasting properties? —I did not quite mean that 
exactly. I mean that they will get dry sooner ав the wet 
Leclanché. They cease working sooner than the wet Leclancbe. 

Have you tested the prescription. and is it as good as the I. C. O. 
eell ?—No, the present E С.С. cell ie better than the cells made 
acoord ing to the prescription. 

When you made it according to the preseription, what did yeu 
find was the consistency of the inner layer?—I made а number of 
cells with manganese and carbon of different degrees of pulverisa- 
tion. It is a thick mud with some liquid on the top. 

In the cells tbat are now in the market that are successful—take 
the defendants', as you say it is the best—is the material that is 
used for the inner layer anything other than a slightly damp 
powder ?—The inner layer contains about 5 per cent. of moisture 
as prepared and rammed. 

Have you tested the plaintiffs’ celle through resistance—I mean 
the E.C.C. cells? —Yes, I put them on resistances. 

Isthere an any difference between their behavour and that of a 
Brandon?—I have tested Brandon's cells against them; the 
Brandon’s are practically the same, if you have a zinc pot and a 
porous pot of the ordinary type and fill up the intervening space. 
I have tested both on resistance and bells. 

Is there any foundation for suggesting that the plaintiff’ batteries 
do not polarise and that Leclanché's do ?—All Leclanché batteries 
polarise, dry or wet. 

Including the plaintiffs’ and the E.0.C.?—Yes, they polarise 
more, the greater the current taken from them. 

It has been suggested that in those made according to specifica- 
tion the depolariser kept pace with the polarising and it did not in 
others. Is there any foundation for that?—No, they are all the 
same practically—they have all the same electrical action. The 
polarisation goes on the ваше. 

And is there anything inthe fact that the pastes are in two layers, 
which would secure апу particular rate of polarieation or non- 
polarisation ?—No. Of course it stands to reason that the greater 
the number of contacts between the manganese dioxide and the 
carbon the less the polarisation will be. 

And was that well known ?—Quite well. 

Look at Jensen. Is the external layer and electrode there 
described as good on the point of polarisation as any that existe 
to-day ?—Yes, it depends on the extent to which it was com- 
pressed ; but the harder it was compressed the better results it 
gave. 

Assuming that the ramming and compressing was the same as 
what is done to-day, has there been any advance at all on what 
Jensen describes ?— The Jensen electrode is, I think, practically 
the eame as the electrodes of the best cells of the present day. 

Were the agglomerates in the Leclanché porous ?—I should think 
they were porous. I have never tried their porosity. They would 
be very little used if they were not porous—only the eurface would 
bo of any effect. 

They were largely used ?— Yes, and are very largely used still. 

Cross-examined by Mr. AsrBuRY, WiTrNEsS said that in 1893 or 
1894, he made a series of experiments, and selected the Hellesen as 
being & battery of greater efficiency than the E.C.C., but he did not 
know that that would be the same now, as the E.C.C. pattern had 
improved. There was no difference, as far as polarisation and light 
was concerned, but the Hellesen seemed to last better than the 
E.C.C. over a period of time; they kept their materials, probably, 
in a wetter condition. He had studied electricity since 1881, and 
he had a distinct recollection of the Hellesen, the E.C.C., and the 
Gassner before 1893. To some extent he had studied the literature 
of dry batteries, from time to time, prior to coming into this action. 
He began lecturing on dry batteries in 1892. 

Can you mention any text-books that you have got the common 
knowledge from ?—I read almost all the text-books which were con- 
sidered good. 

Is there any difference, electrically, between a wet battery and a 
dry battery ?—No. 

Wil you mention a single battery that had layers in, like the 
plaintiffs’, in their physical state, before 1890 ?— There are Thiebaut, 
Skrivanow, Bkrivanoff, Hellesen, and quite a number of ithem. 

Is your answer substantially to the effect that because of what 
we sce in these earlier documents there ie nothing novel in these 
two layers? Not completely. 

Are you prepared to say that you did see а Hellesen battery in 
existence before 1890 ?—I am not prepared to say I did not. 

I suggest to you it did not come out as a battery until 1891?— 
That may be во, 
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Do you agree with Mr. Swinburne that for thelcommercial 'success 
of a battery a number of very small matters may be of great;im- 
portance ?— Yes. It is almost entirely in the details! that i the 
success lies—method and manufacture. ao c8 

And you may have the batteries both electrically the same an 
commercially vastly different ?— Yes. 

Do you seriously suggest a Lelancbé, with powdered manganese 
and carbon, was ever put on the market other than in the agglomer- 
ate form ?—I think so. 

Did you ever see one?—No; I never opened one that con- 
tained it. 

Give me any authority for saying that а Leclanché battery, with 
manganese in powder and carbon in powder, was ever put upon the 
market ?—I have none; no definite proof of it. 

I put it to you, that if you make а battery strictly in accordance 
with the plaintiffs’ proportions, and take an E.C.C. battery, which 
is tightly rammed in—as my friend calls it—the difference in effi- 
ciency, on a resistance of 5 ohms is absolutely unappreciable. Have 
you tried the experiment ?—No; I have not tried it on exactly 
similar cells, but I have made the plaintiffs’ cells with 44 in. 

х 2 in. zinc, and I have tested them, and I have tested E. C. O. 
cells with 5 in. х 2 in. zinc. 

Do you agree, provided you keep а damp path, it is better to pack 
the manganese and carbon tightly ?—My experiments show that 
ramwing improves it. 

Do you think, with Mr. Swinburne, that it was perfectly common 
knowledge among electricians that in order to get good contact and 
good conductivity you must pack the things fairly tight and exclude 
all air spaces ? —Yes, as tight as you can. 

If you make the plaintiffs battery and take these two powders 
with sufficient water to form a semi-solid and pack it in tight enough 
to exclude all air spaces, is that not an efficient battery ? —Yes, it is 
а very good battery. 

And when you say that ramming is better than pulverisation, do 
you mean anything more than that if you pulverise and do not press 
it in tightly you do not get as good results as if you do pulverise and 
do press it in tightly ?—No, I do not think that that implies 
everything. 

You made a cell according to the plaintiffs' specifications. Have 
you tested that on а 5-ohm resistance ?— Yes, with quantities 
according to the specification. 

In carrying out the plaintiffs’ directions, certain things are 
obvious to усп, for instance, the tightly packing gave better 
conductivity ?—I knew that, but it is not obvious from the speci- 
fication. 

Do you know as an electrician that you get better conductivity 
if you pack tightly ?—1It never occurred to me to ram that battery. 

Aye or no—as an electrician ?— Yes. 

Do you also know, and is it obvious to you that you must exclude 
the air space to get a good result ?— Yes, and put in as much de- 
polariser as possible. 

It is put to you that 23 ohms is an utterly unfair resistance to 
take in order to get a fair test of the ordinary work that these 
batteries bave to do ?—Not iu my opinion. 

Iam instructed by а gentleman that it is perfectly wrong that 
you can have any ordinary practical bell-ringing with anything like 
а resistance of 24 obms outside the cell ?— That is not true at all. 

Then you utterly differ from Mr. Swinburne ?—Yes. You can 
have bell circuits with less resistance than 23 ohms. 

Do you agree with Mr. Swinburne that for the purpose of prevent- 
ing powdered manganese from getting to the вїпс and for the purpose 
of allowing the frec permeation of water, the blotting paper in the 
defendants’ battery performs precisely the same function as the 
plaster of paris and flour in the plaintiffs’ ?— Yes, and probably it is 
the better way, too. 

How long did this exhibit which you call the Brandon ring a 
bell ?--I got two bells, and put one оп the Brandon and one on 
tbe E C. O., and interchanged them во as to eliminate any difference. 
They both rang 65 and 70 hours. The E.C.C. stopped three times 
to do that, and the other did not stop at all. 

Can you explain how it is tbat the E.C.C. battery has proved so 
enormously eflicient on the market if your test was а fair one ?— 
This was а good cell; it was on the market at а cheap rato. 

Taking this cell of yours and the Brandon, what would be the 
difference in the cost?—The Brandon would be the more 
expensive. 

Did you ever know & Leclanché battery made, closed up accord- 
ing to Brandon's document with sawdust inside, and aold on the 
market ?—1 never came across one. 

Do you suggest that auybody trying to carry out the directions 
of Skrivavoff or Skrivanow would make the plaintiffs’ battery ?— 
Probably not the plaintiffs’ but the defendante’. I think they 
might arrive at that form. 

You think that if you put Skrivanoff or Skrivanow into the 
hands of a competent workman and told him to carry it out he 
would make the defendants’ battery ?—4A competent electrical 
engineer would. 

l said in the hands of a competent workman ?—Not in external 
appearance. | 

If you read Germain and look at the defendants’ battery you can 
see no difference except between the ehape and the ramming. Is 
that true ?— Yea. 

Do you agree with Mr. Swinburne tbat Thiebaut's papers contain 
a lot of rubbish ? —Yes. 

Is Jensen’s specification a wet cell, and a wet cell only; and is 
it obviously so from the document ?—No. 

Point out a single word where there is any suggestion of making 
a dry cell ?—I do not think there is one, but it does not say it is to 
be wet. 

Is it a fact that the plaintiffs’ battery is an extremely good 
depolariser ?— Yes, it is a good cell. 


You have told Mr. Moulton that the pole in Jensen was as good 
а depolariser as the carbon pole with the plaintiffs’ mixture put 
round it ?—Yes, quite as good. Anyone knows that; it is matter 
of common knowledge. 

Iam told by one who knows that it is exactly the contrary. Do 
you know that the Gassner cell had this agglomerate pole with an 
excitant mixture between that and the sinc ?—Excuse me, Jensen 
was not an agglomerate. 

Do you know that Gassner fell out of use because it was a very 
inefficient cell compared with these others? -I do not think it is 
out of use yet. 

Tell mc any document which points out how to make a battery as 
efficient as the plaintiffs’ with the agglomerate pole ?—Leclancbé's 
agglomerate pole, I think, would give you quite as good results. 

Have you ever tested the Leclancbé battery made according to 
the directions in the Comptes Rendus ?—No. 

Have you ever heard of а dry battery so made ?—No, except that 
all dry batteries are more or less made in the same way. If they 
are rammed they are rammed in position or inside the inner layer— it 
makes no difference whether they are rammed and put inside or 
rammed inside. 

Have you ever heard of а battery being made before 1890 
with an agglomerate pole, that worked as well as the plaintiffs’ ? — 
No,Ithink not. 

Have you made a test of any sort or description to find whether 
or not the battery with the agglomerate pole will give tbe same 
efficiency as the plaintiffs’ battery ?— No, but I am sure of it. 

You bave described a pole of carbon surrounded by compressed 
carbon and manganese. Did you ever know а dry battery having & 
pole so surrounded made before 1890 ?—I am not certain that it 
was made, but it was known before 1890, and Jensen and Hellesen's 
specitication is dated 1885. Gassner was of that type, without the 
carbon pole, and it was agglomerated by baking; it was harder, but 
otherwise the same. 

Is the result of your evidence this—that you know of no battery 
on the market before 1890 that had a pole of carbon surrounded by 
compressed manganese and carbon ?—I never bought a cell of that 
type. It may have been on the market, but I never heard of it. 

Mr. FLETCHER MOULTON said he did not want to re-examine the 
witness. 

The further hearing was adjourned. 

(To бе continued.) 


Тав MARYLEBONE ErnECTRIO BUPPLY. 


In the Chancery Division of the High Court of Justice on Thursday, 
July 2nd, Mr. Justice Buckley decided ап action brought by the 
Metropolitan Electric Supply Co., Ltd., against the Mayor, Alder- 
men and Councillors of Marylebone. The action was to enforce 
specific performance of a contract for the sale of a portion of the 
plaintiffs’ undertaking to the defendants. Mr. Cripps, K. C., Mr. 
Astbury, K.C., and Mr. Sargeant appeared fcr the plaintiffs; and Mr. 
Moulton, K.C., Mr. Buckmaster, K.C., Mr. Clayton and Mr. Cave 
for the defendants. The facts are clearly set out in the following 
judgment :— 

His LoRpsurP raid this ів an action for specific performance, and 
the facts are these: Plaintiffe, the Metrcpolitan Electric Supply 
Co., Ltd., before 1901, established in Marylebone and, as I under- 
stand, eisewhere, ап electric supply undertaking. In July, 1901, an 
Act was passed which by Sec. 2 provided that the plaintiff company 
should sell and the Borough of Marylebone should purcbase the 
Marylebone undertaking and business of the company. The under- 
taking and business there referred to was subsequently defined as 
being "that part of the undertaking and business of the company 
which is at the date of the purchase in the area of supply under the 
Metropolitan Electric Supply (West London) Lighting Order, 1899, 
including all lande, property, plant and effects of the company in 
the said area.” It is common ground between the parties that there 
exists a contract for purchase. That Act having been passed pro- 
viding that notice to treat was to be given within six months after 
the passing of the Act, the period was extended and a notice to treat 
was given on November 1st, 1901. The parties did not agree as to 
the price which was to be paid, and under some words in the Act 
there was a reference to arbitration in which two arbitrators and 
Mr. C. A. Russell as umpire, heard the case for many days, with the 
result that, on February 4th, 1903, the arbitrators having differed, 
the Umpire made his award, and he awarded £1,212,000 as the 
purchase price and compenration. On February 10th, 1903, that is, 
six days after the award, this action was brought by the company 
against the Borough of Marylebone for specific performance, and it 
was brought for the reason that two questions had arisen betwee.. 
the parties, which I will deal with shortly. The more important 
question was this : After the notice to treat was given, on November 
Ist, 1901, the company went on, as it seems to me they were 
bound to do, with the control of the undertaking and meeting 
capital expenditure. As to what it was for, I bave not heard 
evidence, but I understand it was made in respect of variou: 
matters such as these. The company, under the orders or Acts by 
which they are bound, are compelled to give a supply to consume? + 
who are requiring electricity. In order to do that, they have to makc 
connections and boxes in the streets, and do otber works. Further, 
I understand that, for the purposes of the undertaking, they erected 
some generating stations, and did other works which made a large 
capital expenditure. As appears by a recital in the writ, this matter 
was ол before the arbitrators. The writ contains this 
recital :— 

" Whereas from December 31st, 1901, the company have beep, 
and still are, in the position of carrying on the Marylebone under- 
taking and business, and allege that since December 31st, 1901, they 
have made and incurred a iarge capital expenditure, I was of 
opinion that the matters ‘referred to me did not include the adjust- 
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ment of the rates of the Borough Council in respect of such capital 
and expenditure, ага accordingly, in assessing the purchase money 
and compensation to be paid by the Borough Council to the com- 
pany for the Marylebone undertaking and business of the company, 
I have not allowed anything for the company in respect of such 
capital and expenditure." 

this action it is alleged by the plaintiffs, and is not denied by 
the defendants, that there has been capital expenditure of the kind 
described. The question I have to investigate is whether any, or 
what part, of the capital expenditure to be borne as between vendor 
and purchaser is & matter which, by the Act of Parliament, was 
referred to the arbitrators, and is outside my jurisdiction, or is а 
matter which the Act bas left to be dealt with in the ordinary 
course in which this Court would deal with the adjustment of such 
matters as between vendor and purchaser. The second section of 
the Act of Parliament says:— 

"Tbe sale shall be made for such purchase money and compensation 

the same in gross, and on such termsand conditions as may be 
agreed upon between the company and tbe Council, or failing agree- 
ment shall be determined by arbitration." 

Does that refer it tothe arbitrator to determine the whole matter 
as to how expenditure made subsequent to the date of tbe contract 
is to be borne, or does it leave that open to be dealt with by this 
Court? I cannot help saying this, that in any arbitration of this 
kind, it is not poesible for the arbitrators and umpire when they 
come to make their award to direct what must be done down to the 
date of the completion. After the date of the award and down to the 
date when the money is paid, aid the transaction has been made, 
there must remain matters subject to adjustment, and these must be 
sdjusted by the Court. It is impossible, therefore, that those words, 
j Oa such terms and conditions as may be determined by the 
arbitrator,” ahould be words which should exclude the jurisdiction 
of the Court as to that subsequent period. Neither do I think that 
they exclude the jurisdiction of the Court in that earlier period. 
It seems to me I have to deal with this as between vendor and 
purchaser. How does the matter stand? The thing sold is the 
undertaking of the company in Marylebone. It ів a thing which 
necessarily fluctuates. It may consist to-day of so many miles of 
cable lines and connections, and to-morrow or next week, of во 
many more. It is a thing which will be continually growing or 
decreasing. The thing which has to be paid for, is that thing at the 
date of purchase. Then you are to buy an undertaking at the date 
when the contract is made subject necessarily as it seems to me to 
the fluctuations in that thing which may arise in tne proper conduct 
of the besiness before you come to completion. It was the duty 
of the vendors when the contract was made to see that they 
falGilled the obligations under the Act which ordered tbe con- 
tinnance of supplies to customers, the laying down of sufficient 
connections to houses where required, and the alteration in the 
undertaking аз it was to the date when you come to 
completion, is that which purchasers are entitled to 
require vendors to offer. On what terms? On fair terms in а 
Court of Equity as between vendor and purchaser. A purchaser 
is not to have gratuitously an undertaking as extended or altered, 
neither is a purchaser to have thrust upon bim an undertaking 
extravagantly or unnecessarily enlarged. It is a question of adjust- 
ment between the parties. Therefore in giving judgment for 
specific performance it will be necessary for me to direct an 
account as between vendor and purchaser. An account ought to be 
taken between these parties to see not how the purchase price which 
the manufacturers determined is to be enlarged, but what sum in 
addition to the purchase price or in diminution of it ought to be 
debited or allowed &s between vendor and purchaser in completion 
of the contract. The other question between the parties is this. 
The undertaking in the largest sense consists of the lines which are 
laid and the capital which is sunk in doing all that work, and 
there are also certain leaseholds. It is suggested in the pleadings 
that there are freeholds aleo. The defendants suggest as the value 
of these, £46,000 of this £1,212,000 which the Umpire ba sawarded. 
It is saggested as regards some of these leaseholds that the company 
is not in a position to show good title. As regards title, it seems 
plain to me here that that which is sold and bought is simply euch 
title as the company has under the Act. Whether it has a good 
title, or bad title, or no title at all to any of these leaseholds or 
freeholds, the contract stands just the same. It is possible if the 
award was made on the footing that there was good title to 
all these freeholds, that it is subject to alteration. I am going to 
direct an inquiry as to title as regards leaseholds and freeholds, 
not with the view or intent that it will affect in the smallest degree 
the contract between the parties, but simply for the reason that if 
good title is not shown to some of those it may be that compenss- 
tion ought to be allowed. What is the material thing in this case? 
There was an Act passed in July, 1901; there was а notice to treat 
on November Ist, 1901; there was an award made under that 
notice to treat on October 4th, 1903. I think the defendants are 
perfectly justified in what they say in paragraph 2 of their defence, 
that the award constituted a contract on the part of the defendants 

parchase from completion the Marylebone uudertaking and bosi- 
mess as defined by the Act at a price of £1,212,000, subject to 
ordinary rules and conditions as between vendors and purchasers. 
The result, as it seems to me, therefore is that on February 4th, 
1903, there was a concluded contract to purchase for that sum, and 
all I have to do consequently is to adjust rates between vendors and 
parties at that price. This purchase sum is very large. The 
borough will raise money in the usual way—by borrowing—and it 
іє stated that they bave applied for the necessary leave to enable 
them to borrow it, and that at present it bas been refused. There is 


an ing to the Local Government Board from that 
3 going to fix а date when this purchase might 
reasonably 
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be comp . I don't intend the defendants to be 
In fixing the daie I do fix, if I give 


liberty to apply it seems to me I shall be protecting the defendants. 
I give judgment for specific performance constituted by the Act 
and the award under the Act. I direct an inquiry as to title of 
leaseholds and freeholds, if any, mentioned in the list which was 
handed to the arbitrator, and which must be identified for the pur- 
poses of this order. I then refer it to Mr. C. A. Russell, 
who is the umpire, and who is familiar with all this matter, 
to take, for the purposes of (һе completion between parties 
accounts of the capital and other expenditure, and of the receipts of 
the plaintiff company from December 31st, 1901, to the completion 
of the purchase, and I refer it to him to determine what part of 
such capital and other expenditure ougbt for the purpose of such 
accounts to be allowed as between the plaintiffs and defendants. I 
refer it also to Mr. Russell in case good title ie not shown to any of 
the freeholds or leaseholds to say what sum, if any, ought to be 
allowed as compensation. I fix December 31st, 1903, as the date 
of completion. I direct—and tbe plaintiffs have consented $o this— 
that of the purchas* money, £100,000 be paid into Court to be 
dealt with as the Court shall direct. I intend that sum to be 
available tu answer the compensation, if any, which the defendants 
may be allowed, if there is still defective title as to the leaseholds, 
and to provide for the possibility that the result of the accounts 
which I have directed might be to show something due to the 
defendanta, and not to the plaintiffs, and to make them absolutely 
sure that they cannot part with the balance of the purchase money, 
and take conveyance without being safe. I also give liberty to 
apply to extend the date fixed for the completion. 

A discussion afterwards took place as to the power his Lordship 
had to appoint Mr. О. A. Russell as arbitrator. It was ultimately 
decided that if parties should not come to an agreement as to Mr. 
Russell, then reference would be to Mr. Pollock. 

Mr. MouLTON said there were very substantial questions to be 
settled, and in his opinion they would certainly form matter of 
negotiation between the parties. 

His LonpsnBiP : I sincerely hope so. 

The question of costa was reserved. 


PARLIAMENTARY. 


WaBMLEY FrLECTBIC LIGHTING. 


A BELECT Committee of the House of Commons, presided over by 
Sir R. Gunter, on 2nd inst. considered the confirmation of the Board 
of Trade order to the Warmley Urban District Council, which was 
contained in the Electric Lighting Confirmation Order Bill, No. 5. 
Mr. Н. О. Gregory appeared for the Urban District Council, and 
Mr. Balfour Browne, K,C., opposed on behalf of the Bristol Gas Co. 

Mr. GREGORY, in opening the case, gave particulars of the 
population, area, &c., of Warmley, but at present no provision had 
been made with regard to public lighting in part of the district. 
The Bristol Gas Co. had power to supply the district with gas, but 
they were not bound to do во, and the District Council had come 
to the conclusion that the best course was to go in fora system of 
public lighting by means of electricity. They, therefore, applied to 
the Board of Trade, who had granted а provisional order, subject to 
the question of the insertion of what was known as the Bermondsey 
clause, and which was practically the same clause that the Commi:tee 
had been asked to insert in the case of the Walton-on-Thames order. 
He contended that in this case there was no special reason for the 
insertion of such a clause, for the only locus of the petitioners was 
that they were ratepayers to the extent of & rateable value of £74 a 
year only, and the promoters did not intend to enter into competi- 
tion with the petitioners. It was true that when the promoters first 
applied to the Board of Trade, they were approached by the 
petitioners, and then assented to the insertion of the Bermondsey 
clause, but the Board of Trade pointed out the danger, and then they 
refused to coneent. 

Sir S. WILLIAus, clerk to the District Council, gave evidence in 
support of the Bill, and said they hoped to get a supply of elec- 
tricity from the Somerset Electric Power Co. If they could not 
get current from that source, they could get it from the Bristol 
Corporation or the Bristol Tramways Co. 

Mr. Влгғоов Browne, K. C., addressed the Committee for the 
petitioners, and said that they had no objection to the petitioners 
supplying electricity, but they objected to improper municipal 
adig. But for the uncalled-for interference of a Government 
Department the order would not bave been before the Committee, 
and he protested against the Board of Trade trying to overrule the 
decision of Parliament. There was no harm in allowing a local 
authority to supply electricity so long as it did so оп commercial 
principles. If it could make the undertaking pay, it was quite 
obvious that there was а public demand for it; but if, on the other 
hand, it could not make it pay, that was an indication in itself that 
it should not have possessed the power at all. He instanced the 
case of Salford, where the local authority was making a loss of 
£7,000 а year on its electrical undertaking. Only 400 people were 
using it, and 36,000 people had to pay for the light to these people. 
The petitioners had 52 miles of mains laid in the district, and had 
therefore not failed in their duty to the locality. 

A member of the Committee pointed out that in this case any 
share of loss which would fall upon the ga« company would be very 
slight, seeing they were only assessed at £74. 

Mr. Влгғосв Browns mentioned that the principle was the 
same, and Parliament had recognised it in the case of the Dundee 
tramways. 

The Committee decided that the preamble was proved, subject te 
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the insertion of the following clause:—"' The undertakers shall 
once in every у‹ат after the third year's working of the undertaking 
cause to be laid before them a statement and balance-sheet of 
accounts of the undertaking drawn up in accordance with the form 
of accounts prescribed by the Board of Trade for a local authority 
under the Electric Lighting Acta of 1882 and 1888; and the under- 
takers shall thereupon fix annually the charges to be made for the 
supply of energy in the then ensuing year at such rates (not exceed- 
ing the maximum rates specified in the order) so that as far as it is 
reasonably practicable the revenue for that year shall not be less 
than the expenditure for the year." 


JorxNT COMMITTEE ON MonicipaL TaADING. 


Lorn CREWwE presided over a sitting of the Joint Committee on 
Municipal Trading on 2nd inst. 

Mr. R. Barrow, controller and auditor of the accounts of 
Liverpool, and treasurer and vice-president of the Incorporated 
Institute of Municipal Treasurers and Accountants, describedithe 
system adopted in Liverpool for dealing with estimates, and also 
the system of book-keeping adopted. He was strongly in favour of 
keeping municipal accounts on income and expenditure lines. In 
reference to trading accounts particularly, he was satisfied 
that any other lines than that of income and expenditure 
would be improper. The accounts for the Liverpool tram- 
way and electric supply undertakings were framed оп 
these lines, and he believed they were the lines adopted 
by nearly all the other municipal trading bodies. Their tramways 
in Liverpool were purchased from a company in 1897, and the 
Corporation proceeded to electrically equip them, and the result of 
last year’s working was that after providing for sinking fund and 
all charges that could possibly be made on revenue—and they 
erred rather against revenue—was a profit of £75,497. Before 
arriving at that profit, sinking fund was provided to the extent of 
£51,924. At the end of 1902, sinking fund, depreciation, renewal 
and reserve fund in regard to the tramways, amounted to £359,744, 
and the capital expenditure on the tame date was £1,832,000. At 
that date the undertakisg was not complete, for the contributions 
to sinking fund would be larger in the future. The Act authorising 
the transfer of the undertaking to the Corporation prohibited the 
Corporation applying any portion of the profits in aid of the rates 
until the year 1912, but owing to the very gat is factory results of the 
working, they felt in 1901 that it was not unreasonable that the 
ratepayers should have some of the profits, due regard being paid to 
the solvency and efficiency of the undertaking. They applied to 
Parliament, with the reeult that in 1902 Parliament authorised the 
transfer of net profita in excess of £30,000 in relief of rateo, pro- 
vided that the amount transferred should not in any year exceed 
one third of the net profit. Thus last year the profits were 
£75,000, and £25,000 was applied to the relief of rates and £50,000 
went to renewal, reserve and depreciation. A proper sum was paid 
by the undertaking for establishment charges. Then the electric 
supply undertaking was purcbased in 1896 from & company, and 
the result of the years working in 1902 was a profit of £33,415. 
Of that, £12,029 was transferred in aid of the rates, and £21,386 
went to the renewal fund. Until 1901 nothing was transferred from 
this undertaking in aid of the rates. The amount standing to the 
credit of reserve and renewal fund on December 31st, 1902, was 
£83,244. With regard to the depreciation, he had read the 
evidence of Mr. Shirley Price, aud he felt that Mr. Price was 
not in & position to deal with it from tbe point of view of the 
municipal Corporation. Mr. Price admitted that there was no sink- 
ing fund in connection with private concerns, but sinking fund 
and depreciation were inseparably connected. In the case of a 
municipality—in the case ofatramway, for instance—the period of 
the loan was fixed by the Local Government Board, or by Parlia- 
ment, and that period was fixed in accordance with the life of the 
undertaking. Now in the case of tramways the overhead equipment 
muet of necessity be kept up to the highest efficiency, and in 
Liverpool the charges for maintenance of overhead equipment were 
heavy and continuous. Coming to the generating station the land 
would certainly not depreciate, and the buildings would certainly 
have a life equal to the period sanctioned. Therefore, if it were 
urged because one portion of the plant had deteriorated rapidly, it was 
the duty of the local authority to make special provision for it, that 
would lead toa revision with the conditions under which the loan 
was Obtained. The land and buildings would bave one period and 
rails and machinery would have a much shorter one; but pooling 
the whole he submitted that the evidence of experience went to prove 
that the period sanctioned by the Local Government Board corre- 
sponded very closely with the life of the undertaking. Even in the 
case of & municipal undertaking which was carried on at a loss, 
they would have to provide the sinking fund, and assuming that his 
conclusion was correct, it would not be reasopable to ask the rate- 
payers to provide a eum for depreciation which was only theoretical, 
and not yet ascertained, and which in the history of the under- 
taking might not be necessary. 

Replying to Lord Котнзснігр, Witness said that where street 
widenings were absolutely carried out for tramways they had 
E the tramways accounts to the extent of some thousands of 
pounds. 

WiTNESS was questioned as to whether be did not think 
that bad the tramway and electric lighting companies remained 
in possession, the same advantages would not accrue, He 
replied that no doubt the consumption of electricity would have 
increased, but doubted whether it would have increased so rapidly 
us to bave permitted of such a decrease in price. In the caso of 
tramways, be thought tbat probably the community would not 


have been во well served, because the question of dividend would 
bave come in. 


From my own experience, I think the Corporations are generally 
very anxious to show profite for the rates, very much in the same way 
that directors want dividends ?—But Corporations are subject to the 
pressure of ratepayers. 

Mr. PLATT Hiaains: Do you endorse the statement of the 
President of your Society, who said, The £11,700 loss on the 
102 municipal electric undertakings ought really to be put as a 
profit of £190,000, because it included £200,000 for repayment of 
capital"? —I would not go во far as him on that point. 

Mr. W. G. Frorp, one of the elected auditors of Birmingham, 
complained that the audit he was permitted to carry on was worth- 
lese, and while he did not make any imputations whatever as to the 
honesty of the Corporation and officials, yet he felt that the system 
adopted made it possible for different Committees to make the 
accounts appear as they liked. He wasstrengthened in that opinion 


by а speech of one of the Councillors, who said that the electrical. 


department of Birmingham had made a profit, but did not show it, 
because the ratepayers would want theirelectric light cheaper. He 
expressed himself in favour of the appointment of & Government 
auditor. 

Mr. Н. E. Hawarp, the Controller of the London County Council, 
was called, апа described the various Acts and conditions under 
which the Council raised money. 


On Monday, evidence was first given by Mr. J. HERBERT TRITTON, 
president of the Institute of Bankers, and deputy-chairman of the 
Central Association of Bankers. He stated tbat bankers had been 
concerned with the large growth of local indebtedness mainly in 
relation to the increase of the whole of the debt in England. In 
addition there was the question of interference with private enter- 
prise which had been referred to in course of conversations he had 
had in banking circles. He advised that great strictness should be 
exercised in the case of expenditure of corporations whose stocks 
were trustee securities. | 

Mr. Н. E. HawaBp, the controller of the London County 


| Council, gave further evidence, and said that the general practice of 


the Council in regard to street widenings where tramways were 
needed, was to charge one-third of the cost to the tramway account, 
one-third to the improvement account, and one-third to the local 
authority. The Council had nothing to do with private companies, 
although he believed the local authorities made terms with them, 
and tried to get as much as possible from them for street 
widenings. 

Mr. ALEX. Mornay, J.P., a member of the Glasgow Corporation, 
formerly: city treasurer, and at present chairman of the Committee 
on Loans Fund, said the Corporation were the owners of gas, 
water, electricity, tramway, telephone, markets and park under- 
takings. The acquisition of these departments had been gradual, 
and they had been municipalised not with the view of making 
profit, but rather to provide what was necessary for the proper and 


eflicient equipment of the city in view of modern requirements. 


Strictly speaking, the Corporation of Glasgow were not municipal 
traders. Each of their undertakings had been run purely for the 
benetit of the city, and the profits earned had gone to 
increase the efficiency of the particular service, and to reduce the 
debt upon the particular undertaking. It was on this principle 
that the Corporation took up the question of telephone supply. So 
long as the telephone service was carried on without requiring the use 
of the streets, the Corporation took no action in the matter. It was 
only after the telephone company and telephone experts generally 
stated that there could be no efficient telephone service without 
placing telephone wires under the streets, that the Corporation 
resolved, in accordance with their policy in all other matters, that 
it the streets bad to be opened, they would object to any private 
company having the right to open them, and would seek the 
necessary powers themselves. The Corporation extended their gas 
and electricity mains or their tramways as they were required with- 
out the same consideration that & company working for gain would 
be compelled to give as to whether these would yield an immediate 
profit. Не saw it sometimes contended that, while it may be 
proper for the Corporation to obtain the Parliamentary powers to 
construct tramways and electricity works, they ought to lease to а 
company the operating of the undertaking. They tried that system 
in Glasgow in the case of the tramways, and found it to be very 
unsatisfactory to the public. Bo far as possible, the Corporation 
bad managed all the departments on strictly commercial lines. The 
books and accounts were kept with the same exactness as those of 
the very best private concerns or limited companies. 'The Corpora- 
tion had always acted on tbe principle that each department should 
pay its own way, and that no one department should subsidise 
another. No charge had ever been made on the rates for any of 
these undertakings, nor was there any reason to believe that they 
would not be self-sustaining in the future. In Glasgow they not 
only provided for a repayment of tbe debt on all the undertakings 
of the Corporation by means of a sinking fund, but tbey provided 
for the maintenance of the subject out of revenue, and in the tram- 
ways department sinking fund and depreciation were provided on & 
very liberal scale. Glasgow was in the happy position that it could 
look forward to a time when the tramways and other undertakings 
would be absolutely free of debt, while they would probably be as 
valuable as they were to-day, if not more so. The contingency of 
plant, &c. becoming obsolete had also, of course, to be kept in view, 
and they did not wish to contemplate the time when there would be 
no new borrowings, that would imply a check to the prosperity of 
the city. 

Mr. James DALRYMPLE, accountant to the Glasgow Corporation 
Tramways Department, said that the department was entirely self- 
contained, having its own accounting staff, its own power station for 
the production of electric energy, its own staff for the construction 
and maintenance of permanent way, also а staff for repairing cars, &., 
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in addition to the large traffic staff. The total staff numbered 3,400. 
The tramway lines in Glasgow were originally constructed by the 
Corporation and leased to а company for 23 years from July 1st, 
1871. The Corporation commenced to operate the tramways as а 
municipal department on July 186, 1894, with horse traction, and 
the system was converted to electric traction during the summer of 
1901. The net amount of borrowing powers on May 31st, 1903, was 
£2,043,197, and the amount of unexhausted borrowing powers on the 
same date was £153,885. Additional borrowing powers to the ex- 
tent of £200,000, had been asked under the Glasgow Corporation 
Provisional Order of this session. 
a part of the Common Good Estate of the city, and all loans for 
tramway purposes were borrowed by the City Chamberlain, who was 
the treasurer to the Common Good Fund. The loans were borrowed 
on the security of the Commun Good, including the tramways. The 
net amount borrowed for tramways after the application of the 
sinking fund as at May 31st, 1903, was £1,889,311. The sinking 
fund had been handed over by cheque annually to the treasurer to 
the Common Good, who had applied the amount in the reduction 
of the tramway debt. The total amount so handed over since 
July lst, 1894, had amounted to £155,332. This sum had been 
calculated, according to the provisions of the Act of 1893, 
at 2 per cent. on the gross amount borrowed, and was accumu- 
lating at 3 per cent. compound interest. This sink.ng fund 
would redeem the debt in 31 years from the date of borrowing. The 
total expenditure on capital account since 1871, when the Corpora- 
tion first began to construct tramways in Glasgow, had been 
£2,754,855, and this amount had been reduced to £2,129,512 by the 
following sums:—Depreciation of permanent way, £201,470; old 
horse system written off, £180,596 ; depreciation on present electric 
traction system, £243,277; total, £625,343. For the year ending 
May 31st, 1903, the total revenue of the department was £656,572 
79. 114. Тһе number of passengers carried was 177,179,549, and 
the average fare per passenger, 88d. The average total revenue 
per car-mile was 11°25d. The working expe-diture of the same 
year amounted to £341,870 2s. 11d., and the working expenses per 
car-mile were 7:40d. The renewal fund now stood at £136,789, and 
a further sum of £714,038 was charged to revenue to meet tbe year's 
depreciation on plant and equipment. There was a credit balance 
of £224,702, out of which provision to the extent of £124,425 was 
made for sinking fund, interest, &c., and there then remained a 
net surplus of £100,276, which, with the exception of £10,000 (which 
went to the Common Good) was set aside for special depreciation of 
feeder cables, poles and rosettes, overhead wires, buildings, &c. 
The tramways department, out of the tramway revenue, kept up 
the centre of all streets on which the tramways were laid, to a 
width of 17 ft., and there was no doubt tbat this was а great saving 
to the rates. There was no foundation for the statement made by 
Mr. Kay, that etreet improvements bad been carried out for the 
benefit of the tramways, and that the cost had been made a cbarge 
upon the rates. The valuation of the tramways was made annually 
by the Assessor of Railways and Canals, who was а Government 
official, and last year the total rates paid were £16,666. This year 
the department would be the second largest ratepayer in the 
city. The principle adopted by the Corporation with regard 
to depreciation, was to provide out of revenue annually a sum 
sufficient to reinstate the subject at the end of its estimated life. 
This sum was always charged against revenue as a working expense. 
The amount so charged formed a deduction from the capital cost 
and was applied in the reduction of debt. The annual sinking fund 
formed a charge against net. revenue, and was in addition to the 
annual amount charged to meet depreciation. The result would be 
that at the end of the period for the repayment of the debt, the 
ion would have a tramway system in perfect condition, and 
free of debt. No contributions had ever been made out of the 
profits of the tramway undertaking in aid of the rate-imposint 
departments of the Corporation. All the profits bad been annually 
carried to а reserve fund, and the amount at the credit of this fund 
had been applied partly in renewing the track for electric traction, 
and partly in writing off the cost of the old horse traction plant and 
equipment. 

Mr. W. Batson, borough treasurer of Blackpool, said that borough 
owned the gae, electric light and tramwaye, and he handed into the 
Committee the volume of accounts published of the Corporation's 
finances. He favoured the appointment of professional auditors for 
avditing the accounts, and saw no objection to the appointment 
being subject to the approval of the Local Government Board. 

Replying to Mr. PLATr Hiaains, WiTNESS said that with regard 
to the electric lighting and tramway accounts, there was no pro- 
vision made for depreciation apart from sinking fund, and he con- 
sidered that assuming the period given by the sanctioning 
anthority for loans was based upon the estimated life of the works 
for which they were sanctioned, the sinking fund was quite 
sufficient to supply all necessary depreciation. He differed 
entirely from the Glasgow witnesses as to the need for depreciation 

from the sinking fund, but it was desirable that the matter 
should be thrashed ont. 


RovaL COMMISSION ON LONDON TRAFFIC. 


Sm D. BARBOUR presided over a further sitting of the Royal Com- 
mission on London Locomotion held at the Westminster Palace 
Hotel on 3rd inst, when further evidence was given by Mr. E. 
Harpur, the statistical officer of the London County Council. 
WrrMESS gave statistics dealing with the number of people 
entering the central area during the earlier hours of the morning, 
and referred to the great congestion from omnibus and cab traffic 
in certain districte. He submitted that the only remedy for this 
was the pelong of the trunk railways underground into the 
central area. ing with cheap fares, witness expressed the 


The tramways undertaking was 


opinion that cheap fares was the most effective way to get people 


to live out of the central district. In 1900 Acton was opened up 
by the electric tramways in connection with the tube railway, and 
the rateable value of Acton increased 14 per cent. in three years. 
The opening of one particular district by a tube railway was not an 
unmixed good, because it would quickly be found that the number 
of passengers required to be carried within a particular time would 
exceed the carrying capacity of the trains, апа in the district 
served rents would increase and it would result in overcrowding. 
If, for instance, & tube railway was opened in the eastern area it 
would merely aggravate the excess of population there, and there- 
fore there abould be facilities offered all round London, so that 
equal attractions would be given in all directions, апа the conges- 
tion in the central area relieved. The Council had secured special 
rovisions in nearly all the tube Bills with regard to workmen's 
8, bat it was now contended that they had no locus standi to 
appear before Parliament on this point, and last year in one case 
they were precludedifrom so appearing by the decision of the Court 
of Referees. He was in favour of a tribunal to deal with the 
difficulties which arose, but he did not think the L.C.C. would care 
for such a tribunal having any power over the tramways. 

Mr. J. W. Benn, chairman of the Highways Committee of 
the London County Council, was called. He said that the 
Council since it was constituted in 1889, had almost uni- 
formly adopted the policy of refusing consent to the tramway 
proposals of companies on the ground that as the tramway 
authority under the Tramways Act, it should itself construct and 
own all new tramways in the county in order to secure continuity 
in the tramway system of London, and to ensure the work being 
catried out in a satisfactory manner as regarded the extent of 
widenings, &c. There had been certain exceptional cases, how- 
ever, in which the Council had consented to the construction of 
lines in extension of and supplementing existing systems. In these 
cases it had required that the date of purchase should coincide 
with that obtaining with regard to the tramways, of which the 
new lines had formed а part. Witness proceeded to give 
particulars of the new tramways in London in respect of which 
powers had been obtained by promoters under the Council, and also 
stated the various conditions which were attached by the Council to 
its consent. There were two important defects in connection with 
the unsystematic manner in which tramways had been authorised in 
London. Firstly, certain of the undertakings authorised as distinct 
systems could only be worked satisfactorily as one undertaking, and 
the result had been the amalgamation of various lines working 
under different Acts containing a diversity of clauses governing 
their control and management. Secondly, owing to the lack of 
uniformity in the obtaining of legislation, different periods of pur- 
chase had been fixed for the same system. Witness went on to 
detail the history of the negotiations leading to the purchase of the 
London Street Tramway Co.’s undertaking by the Council, which 
litigation governed the subsequent purchase of tramways by the 
Council. Under this arbitration the company only got 10 per cent. 
of what they asked for, Sir Е. Bramwell acting as arbitrator. Ртс- 
ceeding to describe the existing tramway systems in London, witness 
put in а table showing the tramways constructed in London, with 
the names of the companies owning them, the mileage inside and 
outside the county, the districts served by each line, and figures and 
particulars concerning the relations existing between the Council 
and each of the companies The London tramways bad been 
devised and worked as separate units, with no regard to 
inter-communication, and certain districts had beeu left prac- 
tically unserved. There was an urgent need of a physical 
connection between the lines on the north and on the south 
of the river. He went on to allude to the steps taken by the 
Council to extend the tramway system, and the authority 
obtained for working 35 miles of new tramways electrically. 
London had got one mile of tramway for every 30,000 of the popu- 
lation, and to get into line with the progress made in tbe provinces, 
London ought to bave 1,000 miles of tramways instead of 115 miles. 
Of the 115 miles already constructed, 88 miles were in the hands of 
the Council, 40 miles of which they worked themselves, and 48 
miles of which were leased to the North Metropolitan Tramways 
Co. 

. The witness was still under examination when the Committee 
adjourned. 


WaLTON-ON-THAMES ELECTRIC LIGRTING. 


AN important point was raised before Sir R. Gunter's Select 
Committee of the House of Commons which considered the Walton- 
on-Tbames Electric Lighting Provisional Order, contained in Con- 
firmation Order No. 6, on Tuesday and Wednesday last week. 
Opposition was raised by the local gas company, who sought to have 
а provision inserted making the local anthority adjust their charges 
for electric lighting, so that no charge fell upon the rates from the 
commencement, Such а clause has been inserted in other Bills by 
agreement. Mr. Т. F. Squarey represented the promoters, the 
Urban District Council of Walton-on-Thames, and Mr. W. M. 
Paddon appeared for the opponents, the Walton and Weybridge 
Gas Co. 

Mr. SquaBeEy, in opening the case, said the district proposed to 
be supplied was large in itself, and was а rapidly increasing one. 
The present cost of street lighting was £750 а year, во that the 
Urban District Council would be considerable customers themselves. 
There would be no necessity for them to purchase land for a 
generating station, or to erect & new gonerating station to supply 
power at present, because the Council had in their possession & 
sewage-pumping station. They had at present two 40-H.P. engines 
with boilers which were working only six hours a day, and those 
engines would give any quantity of electricity which could be 
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reasonably expected to be wanted for some time to come. An 
estimate had been made of what would be the actual initial cost for 
the dynamos, &с., and putting them into the sewage-pumping 
station, which would become the generating station, and the figure, 
including the distributing mains, would be between £4,000 and 
£5,000. Prof. Capper had estimated that the maximum would be 
about 80 xw., and the cost of the plant required to take that load, 
which would be required at a later period when the demand 
became greater, together with the buildings, would be about £12,000. 
He also estimated that there would be а profit of £950 a year, and 
that within three years the concern would not only be self- 
supporting, but profitable. 

rof. CAPPER was called and bore out the statement of counsel, 
and said it was his firm opinion that gas and electricity could run 
together without doing harm to each other. 

Mr. R. H. Wess, clerk to the Urban District Council, gave 
evidence as to the natare of the district to be supplied. Не saw no 
difficulty whatever in the Council being able to raise the money, 
because they had & margin of borrowing powers of £91,000. In 
1898 the Council refused its consent to two private companies 
coming in on the ground that they wanted to do the thing them- 
ge! тев. 

The CHaIRMAN: Will you tell us in a straightforward way now; 
supposing you get this Bill when do you intend to begin the work? — 
To the best of my belief the intention of the Council is not to hang 
the matter up, but to proceed with it. I cannot say I am here with 
an actual resolution that the Council will proceed at once, but I 
honestly believe they will. 

Mr. Pappon asked the Committee to insert the following 
clause: —“ The undertakers shall once in every year after the first 
years working of the undertaking, cause to be laid before them a 
statement and balance-sheet of the accounts of the undertaking 
drawn up in accordance with the form of accounts prescribed by the 
Board of Trade for a local authority under the Electric Lighting 
Acts of 1882 and 1888; and the undertakers shall thereupon fix 
annually the charges to be made for the supply of energy in the 
then ensuing year, at such rates (not exceeding the maximum rates 
specified in this order) so that as far as it is reasonably practicable 
the revenue for the year shall not be less than the expenditure for 
that year." He said that the clause was a protective one in the 


interests of the gas company, whose objections to the order were 


briefly these :—The District Council was going to trade in electric 
light just as his cliente traded in gas, but with this difference, that 
the company traded with its own money and paid its own losses, 
while the Council were going to trade in part with his cliente' 
money against them, and without that clause the company would 
have the superadded disadvantage of having to pay part of the loss 
as well If the district was &rich one, as the promoters said it was, 
then & profit would be made, and they could come to no harm, but 
if ^ was а poor district, then the Council had no right to start the 
unde | 

The Committee, before giving their decision, heard the case о? 
the Warmley order, and the argumentsof Mr. Balfour Browne, K.C., 
and afterwards announced that they found the preamble proved, 
and would insert the suggested clause subject to it reading after 
the third year's working," instead of the first year's working. 


ROMFORD AND DISTRICT TRAMWAYS. 


Tue Select Committee of the House of Lords, presided over by 
Lord Ribble.dale, on Monday considered the Bill promoted by the 
Empira Electric Light and Power Co. to construct tramways in 
Romford and adjacent districts in Essex. The promoters were 
represented by . Balfour Browne, K. O., Mr. Wedderburn, K. C., 
and Mr. Hutchinson ; Mr. Vesey Knox appearing for the Romford 
zum District Council, who opposed some of the clauses of the 
i 

Under the ВШ it is proposed to construct about three miles of 
tramways to be worked by electricity. The line will run through 
Romford and link up with the authorised and existing tramways at 
Ilford. In the purchase clause the term of 42 years is substituted 
for the usual period. The House of Commons Committee has already 
passed the Bill, subject to the promoting company undertaking 
certain street widenings at an estimated expenditure of £21,000. 
The only point at issue before Lord Ribblesdale's Committee was 
as to whether the company in making the widenings, should be com- 
pelled to give a pavement 8 ft. wide. 

Mr. Vesey Knox, on bebalf of the Romford Urban District 
Council, urged this point, but after hesring evidence on both sides, 
the Committee decided against the District Council and passed the 
preamble of the Bill. 

The clauses were then adjusted, and the Bill was ordered to be 
reported for third reading. ч 


South Lancashire Trumways Bill.—A Select Committee of the 
House of Commons, presided over by Mr. E. Bond, on Monday 
and Tuesday last week, considered the Bill promoted by the South 
Lancashire Tramways Co. Mr. Fitzgerald, K.C., appeared for the 
promoters, and said the Bill was to authorise the company to con- 
struct tramways and for other purposes. Already the company had 
100 miles of tramway sanctioned, 30 of which were being worked, 
and it was the object of the present lines sought to be con- 
structed, to give additional convenience in working the lines already 
sanctioned. It was also asked for an extension of two years for 
the construction of the authorised lines and the acquisition of 
lands. They also wished to have running powers over the lines of 
the St. Helens Corporation, which were leased to а company. If 
this was granted it would connect the South Lancashire Tramways 


and the Preston and Liverpool Light Railway. The Corporation 
of St. Helens had leased their tramways, and the lease had 18 
years to run, but the Corporation refused to allow the lessors to 
enter into any arrangements with the company without their con- 
sent. The only opponents now were the St. Helens Corporation, 
who contended that the company should not exercise running 
powers over their lines except on terms to be settled by the 
Corporation. 'The company claimed that the terms should be 
settled by the Board of Trade. After evidence had been heard, it 
was announced that an arrangement had been come to by which the 
company were to have such running powers over tbe lines of the 
Corporation as are necessary to conduct а through communication 
of passengers, passengers' luggage and small parcele, and the com- 
pany are not to enter into agreement with the company working 
the 8t. Helens tramways, except so fat аз is necessary to give 
effect to the running powers; any dispute on the matter to be referred 
to the Board of Trade. The preamble was then declared proved. 

Chatham and District Light Railways.—' The Standing Orders 
Committee of the House of Commons have decided that the 
Standing Orders in the case of the above Bill may be dispensed 
with, and that the parties be permitted to proceed with the Bill. 

New Group.—A Select Committee, consisting of Mr. Ashton 
(chairman), Major Seeley, Mr. Barran, and Mr. Leveson-Gower has 
been appointed to consider the following Bills :—Nottinghamshire 
aod Derbyshire Tramways, Rochester Corporation Tramways, Chat- 
ham and District Light Railways, and the Hastings Harbour District 
Railway. 

North-Western Electricity and Power Gas.—The Examiner has 
reported that the Standing Orders not previously inquired into, and 
which are applicable to this Bill, have not been complied with, and 
his report will be referred to the Standing Orders Committee. 

North Metropolitan Electric Power Supply Co.—The Standing 
Orders Committee of the House of Lords reports that the Standing 
Orders not complied with in respect to the petition for this Bill 
ought to be dispensed with, and leave given for the Bill to be intro- 
duced. j | 

Mid-Yorkshire Tramways.—The Standing Orders not previously 
complied with in respect of this Bill bave now been complied with, 
and the Bill will proceed. 

Exeter Corporation.—On Friday the Exeter Corporation Bill 
came before the Committee presided over by the Deputy-Chairman 
of the House of Commons. The Bill authorises the construction of 
nearly seven miles of tramways. Formal proof of the preamble was 
given, andthe Bill was ordered to be reported for third reading. 

London, Brighton and South Coast Railway Bill.—Under this Bill 
power is given to the company to take lands in Deptford for a 
generating station, and Sec. 13 gives power to work the railway 
electrically. Tbe Bill came before the Deputy-Chairman's Com- 
mittee on Friday as an unopposed measure, and was ordered to be 
reported for third reading. 

Blackheath and Greenwich Electric LigM.—On Thursday last week 
this Bill, which is unopposed, came before Lord Morley's Committee 
of the House of Lords, and the preamble was formally found 

roved. The Bill confirms an agreement for the transfer to the 
lackheath and Greenwich Co. of the undertaking of the Lewisham 
and District Electric Supply undertaking. 

West Cumberland Tramways.—This Bill extends the period for 
the commencement of the construction of tramways authorised by 
the West Cumberland Electric Tramways Act, 1901, for extending 
the area within which the company may supply electricity. It was 
on Thursday last week before Lord Morley’s Committee of the 
House of Lords, and the preamble was proved and the Bill ordered 
to proceed. 

ewcastle-upon-Tyne Electric Supply.—By this Bill the electricity 
undertaking of the Walker and Wallsend Union Gas Co. is trans- 
ferred to the Newcastle-on-Tyne Electric Supply Co., Ltd., aud 
authority is given to the companv to supply electricity in bulk to 
the North-Wastern Railway Co. Formal proof of the ble was 
given on Thursday last week before Lord Morley's Committee of 
the House of Lords, and the Bill was ordered to go to third 
reading. 

Birmingham Corporation Tramways.—The General Powers Bill 
promoted by tbe Birmingham Corporation came before а Committee 
of the House of Commons on Friday and Monday last, presided over 
by Mr. Heywood Johnstone. Under the Bill the Corporation 
sought power to work the various tramways in B ham by elec- 
tricity as the leases fell in—in fact, to practically remodel the whole 
tramway system of the city. There was no opposition to this 
section of tbe Bill, which will therefore go forward as unopposed. 

Carmarthenshire Electric Power 2itl.—This Bill was before the 
Deputy Chairman’s Committee of the House of Commons on Tues- 
dav, and was ordered to be reported for third reading. 

Fife Electric Power Bul.—On Tuesday the Fife Electric Power 
Bill came before the Deputy Chairman’s Committee of the House 
of Commons and was ordered to be reported for third reading. 

Metropolitan District Railway Bill.—On Thursday and Friday 
last week a Select Committee of the House of Lords, under the 
chairmanship of Lord Ribblesdale, considered the Metropolitan 
District Railway (Various Powers) Bill. The preamble of the Bill 
was found proved. 


Newcastle-on-Tyne.—A year's return on the traffic of 
the Corporation tramways has just been issued, and from this it 
appeara that the number of passengers carried was 35,427,070; the 
miles run 3,615,376, and the total receipts were £159,167. The 
largest number of passengers carried in one week was the Gosforth 
Race week in June, when the total was 882,471. 


— 
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CORRESPONDENCE. 


British Industries and Foreign Competition. 


[We have received from a usually well-informed correspon- 
dent the following report of a speech said to have been delivered 
at a recent mecting, but as no information is furnished as to 
names, date, and place, we publish it under all reserve.— 
Eps. ELEC. Rey. | 


Ladies and Gentlemen,—You are here at the invitation 
of myself and my firm to celebrate the extension of our 
factory, the exhibition of our new fire engine, and to par- 
take of the light refreshmenta placed before you, but I prefer 
to consider that the large attendance is entirely due to a 
desire on your part to encourage British industries; that is 
to say, industries in which J, and my firm, are interested. 
Ten years ago we started this new industry ; a similar 
industry had been carried on by other people some 14 years 
before, but that is of no importance. It was not until we 
embarked in the industry that it really started, and, there- 
fore, I call it а new industry. Besides, the previous industry 
was а protected industry, and, as you know very well, pro- 
tected industries do not thrive, so that it was not until there 
was в possibility of free trade in this particular manufacture 
that we could embark in it, and having embarked in it, as 
you all know, we have had a phenomenal growth, have had 
to make constant extensions, of which the latest is that you 
are now present to celebrate ; and, being present nominally 
for that purpose, but really to give your countenance to 
British industries, I wish to take the opportunity of your 
assembling to explain to you certain subjects, a clear con- 
ception of which is of vital importance to me and to you, 
and these subjecta are mainly political economy and foreign 
vompetition :— | 

1. Political Economy. There are several schools of 
political economy. Опе school maintains that the science 
ie an abstruse one, that it requires to be studied from many 
standpoints, and that the mental attitude of the scholar is 
the best means of approach to an impartial view of its 
ramifications and a suitable adjustment of individual rights 
to the common welfare. The absurdity of any such con- 
tention as this must be apparent to you without any words 
from me. For a complete study of any such problem 
leisure must be necessary. If а man have leisure, it is 
obvious he cannot be a manufacturer, and if he is not a 
manufacturer he cannot be interested in British industries, 
and is ignorant of the forces which are luring our country 
to destruction, and rendering it if not impossible, at least 
highly improbable, that I shall again have the opportunity 
of i: viting you to celebrate in the manner which we are 
doing to-day, a further extension of these works, or other 
works, of myself aud my firm. Another school of political 
economists maintains that no one but a manufacturer, a 
payer of wages, is competent to give an opinion on the 
science of political economy, or to determine the fiscal policy 
of our country. Well, Ladies and Gentlemen, I must con- 
fess that I had some leanings to that view myself, but I have 
reflected, and as the purpose of calling you together is to 
let уоп have the benefit of my reflections, I will tell you 
that I cannot throw in my lot with that school. And why ? 
The fact is, manufacturers are sometimes successful, Some 
succeed so far as to keep a coachman. Some go still 
further and keep a butler. Now, I am convinced of many 
things, but my strongest conviction is, that any man who 

a butler is perfect!y incapable of realising the veriest 
elementa of political economy. You ask why I draw the 
line at the butler and exempt the manufacturer who keeps a 
coachman ? The question is a reasonable one, and I will 
answer it. If he keeps a coachman he probably keeps a 
horee, and if he keeps a horse, the market price of corn is 
a subject of interest, and he is consequently justified in 
voting against an import daty on corn. But if he succeeds 
so far as to be able to afford a motor-car, which does not 
eat corn, he is disqualified from exercising impartial judg- 
ment. For that reason I classify chauffeurs with butlers. ` 

Now, some of уоп are doubtless aware that Mr. Cham- 
berlain has made certain proposals regarding the fiscal policy 
of this country, and you will all clearly see that Mr. 
Chamberlain is doubly disqualified, for not only does he 


tion to put the screw on as a manufacturer. 


keep a butler, but in addition, he was at one time in a рові- 
Notwith- 
standing these disqualifications, we have to recognise it as a 
fact that these proposals have been made and that a decision 
will have to be arrived at. By whom should such decision 
be given ? I answer unhesitatingly—by those whose experi- 
ence is such as to place them in the best position to deter- 
mine questions of political economy—the wave-earners. 
Take an example from these works, our rates of wages run 
from 88. to £3 108. per week. Those who earn £3 10s, are 
limited partners in this sense—if the profits are large they 
себ no more than £2 10s., if the profits are small they get 
less than 3 10s. But 8s. is what is known as the 
irreducible minimum, and people who have to live on the 
irreducible minimum have to exercise considerable domestic 
economy. It is the necessary exercise of this domestic 
economy which renders the minimum wage-earners the most 
capable exponents of the intricate problems of political 
economy, and such capable judges of Mr. Chamberlain’s 
proposals, and therefore, | say, only minimum wage-eirners 
should be allowed to vote on the proposal. 

In order that those of you who are thus qualified may 
understand the bearings of the question, | would point out 
that our factory is designed to furnish an article which is 
universally recognised to be far and away superior to any- 
thing else of its kind, but it is so placed on the shady side 
of the street that a minimum of sunshine may have a serious 
effect on its continuance. 

Now, I can produce to you documentary evidence that 
there is a conspiracy amongst Continental manufacturers to 
kill this industry of myself and my firm as preliminary to 
acquiring complete control of all the industries of the 
country. They propose to do this by an arrangement of 
spots on the sun which will certainly do their countries 
more harm Шап it does ours, but they are conteut to suffer 
in order that the consummation of their dearest wish may 
be attained, viz, the destruction of the industry of myself 
and my firm. 

[ say, and I say it emphatically, that it is the duty of the 
Government to protect the Nation from such a dire calamity 
as | have indicated. 16 is the duty of the Government to 
80 arrange matters as to ensure me my fair share (which 1 
will determine) of the home and colonial markets for myself, 
my firm, and my work-people, and to prevent the importation 
at home or in the Colonies of other articles at lower prices. 
There is an impression that lower prices tend to the benefit 
of the purchasers and the community of which they form a 
part, but I say that this is a worn out shibboleth and over- 
looks entirely the interests of myself, my firm, my work- 
people and our country. 

In conclusion, may I be permitted to warn you against 
the assertions of men who assert anything contrary to that 
which | have asserted. May I ask you to remember that 
political economy is not to be studied in the pages of Adam 
Smith or economists of more recent date. It is absurd to 
maintain that the irreducible minimum is an important 
feature, and that those who exist thereon have a vital 
interest in legislation of an economical nature. It is equally 
absurd to maintain that the ability of our manufacturers to 
compete in the world’s markcts is at all assisted by the free 
importation of food products. Ponder these things and 
impress them upon your Trade Union, which you regard as 
an engine of power, but which I think of only as a safety 
valve. And when the time comes, vote straight for 
Protection and Dear Food. 


Free Trade or — ! 


* Undeluded " is fortunate in exemplifying the well-known 
fact that political questions, under which head I fear Pro- 
tection must still be included, are “ реу ill " for the temper. 
Scotch and literal as he is he fails entirely to catch my drift, 
and would be better pleased with Artemus Ward, who would 
insert in brackets (“ This is wrote sarkastic "). He clearly 
thinks I was as serious as an owl in asking for a poll tax on 
foreign engineers as the best way to meet Mr. Byng’s desires, 
and he now asserts that I and others don't know what we 
want. If I wanted to become more wealthy I could do 
so in many ways. We all spend money on some form of 
luxury, and it may possibly be presented to us that given 
£10 a year to spend, say, on cricket, we might elect to 

E 


52 THE ELECTRICAL REVIEW. 


[Vol. 53. No. 1,337, JULY 10, 1903. 


spend it on a tariff fight with Timbuctoo instead, with a 
view to ultimate benefit in selling moral pocket handker- 
chiefs to the untutored natives of that city ; we should lose 
our cricket and exchange it for the luxury of a tariff fight. 
The truth is, we are in the position of the man who chained 
his monkey toa tree and got his winter coals free from 
passing engine drivers. An occasional broken window cost 
less than coals. But we have begun to look on the coals as 
a permanent right and to resent the occasional pane of glass, 
and we suspect that some of the coal is aimed less at the 
agile gibbon than at the windows. If we removed the 
monkey the coal would cease to flow in, and the excuse for 
window breaking would no longer stand good. A friend 
who is strenuous on tariffs points out the old fable of excess 
of imports, and loses his temper if told that it is impcssible 
that we have paid for them in gold, though he really does 
know that we аге not a gold producing country, and must 
have been depleted of that metal long ago. He becomes 
painfully rude if told that the sum of the imports of all 
countries is probably returned at a larger figure than the 
sum of all exports. Whereas, the imports of one country 
being the exports of others, the items must be identical 
bar any slight difference due to shipwreck. 

It seems doubtful if the question can be discussed 
amicably, because on both sides men take such narrow views. 
Mr. Byng wants to protect his goods by compelling me to 
pay more for them. Не bas not yet written to ask me to 
take the place of some of his foreigners whom J, and those 
like me, think should be taxed, if there is going to be 
taxing. І 
* Undeladed " forthwith says rude things of us, on what- 
ever plank we stand. He alone stands superior and knows 
his own mind. So do we all, but some of us may not be 
averse from a brush with the enemy, even if we drop a little 
blood, or forego other luxuries in the scuffle. After all, it 
may be unwise to fight, and we are told it is unchristian, 
but there is a certain satisfaction in “landing your opponent 
on the jaw with your left," as the sporting papers put it, 
even if he“ counters on your bread-lasket." Jt seems to he 
our precious stomachs that lie at the base of the whole 
business, either in the immediate present with the Free 
Trade party, or in the future with the other side. But can 
we b: sure that a tax on food would benefit anyone except 
the owner of the land, who taxes his tenants all they will 
bar, and once charged treble the rent which to-day is said 
to be an overweight as against the free fields of Manitoba, 
and he would charge it again as soon as he had the oppor- 
tunity. Could he be blamed for doing во? 


Free Trader or ? 


The Dissolation of Matter by Matter. 


Solids dissolve solids. 
Liquids dissolve solids and liquids. 
Gases dissolve solids, liquids, and gases. 
(The) Ether diss »lves solids, liquids, gases (and «thers) [?] 
Where does it end ? 


| Unprejudiced. 
July 1st, 1903. 


Fuse Wire. 


The enclosed figures may be interesting as showing varia- 
tions that occur in material supplied by well-known supply 
houses, and illustrate how approximate ordinary fuse wire 
may be in reference to supposed standards. This material 
was obtained in small quantities in an ordinary way. 


N. C. Woodfin. 
Bristol, July 3rd, 1903. 


Tin Fuse WIRE. 


Amperes- 1.642 a, 
Actual diam. = Fusing current. 


Order per catalogue. 
S. W. G. Fusing current, Diam. 


31 23 0124 0134 25 

22 77 028 035 10:8 

18 17:3 048 048 17:3 

12 £51 104 103 — 107 543—575 
8 118 160 147 — 153 93 98 


Diameters taken three times on B. & S. micrometer No. 19. 


Street Improvements and Municipal Tramway Accounts. 


The evidence before the ** Joint Committee on Municipal 
Trading " is interesting, especially where mention is made 
of the cost of street improvements being omitted from 
municipal tramway accounts. The costs of road widenings, &c., 
are very specially heavy in old cities and towns. At Leeds. 
for example, I know of two streets Becket Street and 
Beeston Road — which are about to be widened, solely on 
account of the tramways, yet according to the town clerk 
(Mr. Jeeves), whose evidence by the way reads very con- 
tradictory, the cost or part cost of street widenings cannot 
be included in the tramway accounts except by special power. 
Jt would be interesting to know what special power is here 
referred to, as on the face of it, it reads as if some authority 
is at work insisting on municipal tramway accounta being 
drawn up in an incorrect and misleading manner. Mr. 
Jeeves agrees that certain street improvements should be 
charged to the tramways, but says this cannot be done save 
by special power. I have reason to know that some members 
of the Leeds Improvements Committee are not satisfied with 
the accounts, and the sooner this evil influence, which consists 
of misleading tramway accounts, is rectified, the better. 

I can assure Mr. Jeeves that if a company had been 
working the Leeds tramways, “ the boot would have been on 
the other leg." ] know of a tramway company at the 
present moment which cannot begin to even lay the track 
until it has bought a considerable amount of property along 
one side of the road, and has farther had to agree to pave 
a county road to keep the Local Council from opposing its 
Bill. (Ia so many words, it was“ Pave and widen this road or 
we shall oppose, and bring in evidence the Leeds accounts 
to show how profitably a municipality can work tramways.“) 
А company's accounts have to carry all these expenses; во 
why should a municipal tramway undertaking be exempt 7 
But to be told by a town clerk that it requires special 
powers to enable a municipality to draw up proper accounts 
1з very strange. 

E. Kilburn Scott. 


The Failure of Wireless Telegraphy in Somaliland. 


In your issue for June 26th, under the heading“ Tele- 
graph and Telephone Notes,” the following appears :— 

The Daily Graphic of 18th inst. published a letter addressed to 
them by Mr. Cuthbert Hall, managing director of the Marconi Co., 
who takes exception to their statement as to the failure of wirelese 
telegraph apparatus in Somaliland Mr. Hall states:—''It is as 
absurd to take wireless apparatus off a euip and expect it to work 
well overland as it would be to expect submarine telegraph instru- 
ments taken from a land station to work satisfactorily on a ship.” 
We are to understand by this that the mirror speaking and Morse 
instruments used on cable ships cannot be used to work cables from 
stations! Mr. Cuthbert Hall knows better than this. 


Your comment, © We are to understand by.this that the 
mirror speaking and Morse instruments used on cable ships 
cannot be used to work cables from stations,” is inad- 
missible. It is never necessary to pursue an analogy beyond 
а certain point, but, as it happens, my application of the 
analogy used was literally accurate. I inferred that the 
telegraph instruments commonly employed in а land station 
cannot be expected to work on a ship, not that telegraph 
msfruments taken from a ship cannot be expected to work on 
land; and I am surprised that you should have gone out of 
your way to attempt to demonstrate, by inverting what I 
said, a verbal inaccuracy which did not exist, and would have 
been almost immaterial if it had existed. 

It seems hardly necessary to point out that there are sub- 
marine telegraph instruments commonly used at land stations 
which are not suitable fur use on a ship. 

The syphon recorder is very largely used at land stations, 
but is not suitable fur use on a ship, and the mirror gal- 
vanometer ordiuarily employed in a land station for testing 
is unbalanced, and will not, therefore, work on board ship. 

If it i8 necessary to discuss further what is at the best. 
a verbal quibble in your Note, I may point out that I am 
quite aware that the balanced galvanometer used on a ship 
will, though not commonly employed for such a purpose, 
work in а land station. I did not infer, however, that ship 
instruments would not work on land, but that land instru- 
ments would not work on board ship. My sole point was 
to show by a simple analogy that wireless telegraph appa- 


95 a. „„ 


P! * 


—— К. — 11. i I 
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ratus, which we have supplied for a certain purpose, is not 
necessarily suitable for an altogether different purpose. 

It is, however, of less moment, perhaps, to show that the 
analogy was a good one, than to point out the true facts 
with regard to the remarkable statements which have been 
made in connection with the alleged failure of the Marconi 
system in Somaliland. 

Lord Selborne stated some time since that the Marconi 
system had been tried in Somaliland and had proved a 
failure. We wrote in the Times of April 25th :— | 

No ap has been supplied by our company for use in 
Somaliland. It is possible that Marconi apparatus has been tried 
there, but not apparatus recommended by the company as suitable 
for working overland under conditions likely to obtain in such a 
country. 

Apparatus suitable for working on ships at sea is not necessarily 
suitable for overland work, nor is apparatus suitable for working 
overland in a certain country necessarily suitable for working over 
similar distances in other countries. The conditions under which 
tbe apparatus is required to work have to be studied specially in 
each case. If apparatus supplied, for example, to the Navy, is used 
inland, success is not merely not guaranteed, but improbable. 

We are prepared to supply apparatus suitable for working under 
almost any given conditions, but it is as absurd to take wireless 
apparatus off a ship and expect it to work well overland as it would 


be to expect submarine telegraph instruments taken from a land 
station to work satisfactorily on a ship. 


The denial was couched in these terms, because we 
thought it possible that apparatus which we had sold to the 
Admiralty for use on ships had been taken up country in 
Somaliland. As a matter of fact, however, it is doubtful 
whether the apparatus used in Somaliland was even appa- 
ratus which we had supplied for another purpose. 

On an occasion subsequent to that of Lord Selborne's 
statement, Mr. Brodrick stuted in the House of Commons 
that our company had been applied to for the best installa- 
tion we could give them for use in Somaliland, and that we 
were not yet in a position to supply them with the require- 
ments of the field service. "l'his statement, which it will be 
seen conflicts with Lord Selb»rne's statement, we absolutely 
and unequivocally denied. We neither supplied apparatus 
for use in Somaliland, nor were we asked to supply it. 


Marconi’s Wireless Telegraph Co., Ltd., 
Н. Сотнвевт Наг, Managing Director. 


London, July 2nd, 1903. 


Wiring Specifications. 


Your correspondent, Wiring Contractor,“ who com- 
plains of a Consulting Engineer" requiring tenderers to 
his specification to allow for all profit which they expect 
on the fittings, a net sum for which is provided in the 
specification, 13 mistaken, I think, if he supposes that he is 
rejuired to show the actual profit looked for upon this 
portion of the work. 1 know those specifications, and the 
plan of setting down a net sum for the fittings is adopted 
to deprive the wiring contractor of his trade discount, and 
to enable the client to buy fittings at trade prices. The 
reason the tenderer is asked to include in his main figure 
the profit he expects upon the fittings is so that һе cannot 
after wards lay any claim to the trade discount. | 

I contend that this system is groesly unfair to wiring 
contractors, and is, if possible, still more unfair to fittings 
manufacturers, lt is unfair to the former because an 
ordinary retail client is not entitled to buy at trade prices, 
just because he етр:оув a consulting engineer. And, again, 
it is unfair to any reasonable tenderer, since there are sure 
to be others tendering who will allow nothing whatever for 
profit on fittings, intending to screw it out of the fittings 
maker, or sacrifice it altogether. 

The position in which the fittings manufacturer is placed 
is still more difficult. The consulting engineer approaches 
him and asks for a tender at net prices for the fittings, in- 
forming him that the wiring contractor’s profit is provided 
for in the specification. The manufacturer then has two 
courses open to him. Не may either tender at list prices, 
reserving the discount, iu which case he will lose the order, 
as some other maker is certain to tender at the lowest net 
rates, or he may himself decide to tender at the net trade 
price. Suppoze he takes the second course and is successful 
in securing the order. After the goods are delivered the 

wiring contractor comes along and unburdens himself in 


this wise :—“ Oh, yes, of course I know I was supposed to 
include my profit in the wiring tender, and undertook to do 
80; but, of course, that was only a blind. J shall erpec! 
the usual trade discount! from you, and if I don't get «t I 
shall close my account,” 

This is only one of the little difficulties with which the 
manufacturers’ path is fraught. But the National Elec- 
trical Manufacturers’ Association is seeing to it, as consulting 
engineers of the class referred to will later on uscertain, when 
they find respectable firms declining to quote to specifica- 
tions of the kind described by ** Wiring Contractor.“ 


Morton B. Cotterell, 
Manayer, VERYTYS, Lro., Manchester. 


THE CONDUIT v. THE TROLLEY SYSTEM. 


DiscussioN aT THE L.C.C.—A ЮОклргоск ix NORTH LONDON. 


AN important debate occupying nearly three hours took place at a 
meetiug of the London County Council on Tuesday, when con- 
sideration was given to a joint report by the chief engineer and the 
tram ways manager dealing with the relative cost of the conduit and 
overhead systems of electric traction. The report showed that the 
cost of construction, equipment and generating plant, &c., for the 
conduit method amounted to £25,301, as compared with £19,756 on 
the trolley system, being a difference in favour of the latter of 
£6,546, or 33:18 per cent. per mile of single line. This report was 
considered in conjunction with the report of the Highways Com- 
mittee in reference to the proposed electric tramways in the north 
of London, of which & lis; was given in the last issue of this 
journal. 

Mr. 8. Low, in referring to the contemplated extensions on the 
conduit system, remarked that the Council would have to consider 
whether that method was the best suited for London. Ia his opinion 
there were several disadvantages againstits adoption. "There was, 
for instance, an enormous disturbance of the streets, and there were 
certain parts where the conduit could not be constructed, or, at all 
events, not without great expense and difficulty, which would 
render it out of the question. He referred to cases where the 
roads crossed the railways, or bridges passed over canals, as the 
introduction of the condait method would mean the rebuilding of 
the bridges, but in some cases they could not be reconstructed. The 
Council had overstrained its estimate in regard to the cost of the 
system. There was the difficulty of flooding, and no experience had 
yet been had of a snowstorm, when it would be next to impossible to 
work the tramways. In addition to those dcfects there was tbe great 
difficulty of cleaning the conduit, the sudden extinction of the 
lamps at crossings, &nd, finally, the important question of cost. 
According to the engineer's statement, the additional expenditure 
could be put down at £7,000 per mile of single track, although the 
speaker thought the engineer had placed the figures very favourably 
for the conduit system. With 100 miles of line, which was about 
the present length of the London tramways, the extra expense on 
the conduit method would be £1,300.000 for that mileage of double 
track оп the basis of the engineer's figures. But if they had 1,000 
miles of tramways, which Mr. Benn seemed to think was necessary, 
it would mean a difference to the ratepayers of £7,000,000 at the 
lowest estimate. Besides, about 15 years to 20 years would elapse 
before the conduit system could be extended throughout London, 
but what guarantee was there that that method would not be 
obsolete before the expiration of that period? Ic might be super- 
seded by automobile cars or the trolley omnibus, and he would not 
be surprised if in five years' time & tramcar carried ita own power 
by means of a:cumulators Under all the circumstances of the 
case it was necessary for the Council to be very cautious in what it 
uadertook. 

Mr. B. B. Straus said that the borougb councils would not allow 
of the introduction of the overhead trolley system. In the parti- 
cular case of Stepney, which district be represented, the borough 
couacillors asked why they should have ovorh.ad wires and other 
parts of London have the conduit. They were further of opinion 
that Stepney should not be made more ugly than it ia at present. 
Even a higher authority would come forward, and say that magnetic 
disturbances should not be set up at Greenwich. Tne only way to 
transform the tramways was to аборс the conduit system and ask 
the ratepayers to bear the expense, whi:h would not be regretted 
afterwards. 

Mr. J. A. Baker remarked that one could understand, from Mr. 
L»w's observations, that he was biassed in favour of one system. 
Yet the trolley method was being replaced iu many cities by the 
more sightly, safer, and, in the long run, more economical conduit 
system, and be thought the latter was also about to be installed at 
Chicago. As far as disturbances of th: street were concerned, they 
ooly happened once and for all. It was well kuown that, when once 
laid down, there was no disturbance of the co: duits themselves for 
30 or 40 years, whereas the overhead work on tlie trolley system had 
to be replaced every three or four years. It bad practically beeu 
impossible to instal the overhead system їп South Loudon, ав the 
authorities were against it within three milea of Greenwich, and 
that also applied to the East-end of London. The question of 
flooding had been rai:ed, but although the greatest storm for many 
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years had recently occurred, the Council's lines were not stopped for 
& single hour, whereas other systems and the underground railways 
were blocked and flooded. The speaker next referred to the danger 
of overhead wires, and quoted a newspaper statement relating to 
cases of electrolytic action at Leeds. If the overhead method was 
installed in London, the Council might in time have to replace the 
gas and water mains, to say nothing of the danger through escaping 
gas. Discussing the question of cost, Mr. Baker said that the 
difference between the outlay on the trolley system and the conduit 
would not exceed £4,000 to £4,500 per mile for the whole of London, 
but the economy in working and safety would faroutweigh and 
counterbalance any first cost that might be incurred. In conclusion, 
the speaker declared that the conduit system was profitable, and 
that 15d. per mile was being earned as compared with the estimate 
of 1s. per mile made by the Council's officers. 

Mr. D. 8. Waterlow submitted that although the conduit was the 
most expensive it was the best system, and he proceeded to show 
the diffieulties which existed for overhead wires in the north of 
London, owing to the railway bridges of the various companies 
whose termini are situated in that part of the metropolis. Another 
serious matter was the lease of the tramways to the North Metro- 
politan Co. The company said that if the Council adopted the 
overhead trolley, the work could be put in hand at once, and no 
diffüiculties would be placed in the way, and it was intimated that 
the,veto of the local authorities could be overcome. If, however, 
the council adopted the conduit system, difliculties would arise 
with the company. There was also the question of disturbance of 
traffic which might involve the Council in very heavy compensation, 
and he considered that the compromise proposed by the Highways 
Committee would тергев nt the wisest course to adopt. 

Mr. A. М. Torrance, as representing Islington, opposed the intrc- 
duction of the trolley system, and appealed to the chairman of the 
Committee not to press the propos als forward on that occasion. 

Mr. R. N. Beachoroft, who considcred that the financial question 
was the primary one, contended that the whole point turned upon 
the return obtainable from the tramways. The assumption had 
been that the receipts would average 1s. per mile, and that the 
expenditure would not exceed 6d. per mile, leaving a profit of 6d. 
It was probable that the Tooting lines would show the amount of 
the anticipated result, but unless Gd. per mile net was made 
throughout London the Council would stand at a loss, as the comp- 
troller had indicated that unless that amount was earned there 
would not be enough to pay interest and sinking fund charges. In 
Manchester, Liverpool and Glasgow the working expenses were 8d. 
per mile, and if the Council's expenses were the sam3 the result 
would be very serious to the ratepayers. 

Mr. J. Burns having defended the conduit system, 

Mr. J. W. Benn said the Council had been discussing for a long 
time a matter over which it had very little control. The London 
Government Act decreed that the overhead system should not be 
erected without the consent of the borough councils. With refer- 
ence to Lord Avebury’s letteron the tramways, Mr. Benn referred to 
the offer made by a syndicate a few years ago to introduce the conduit 
syatem, and remarked that if it was good enough for the syndicate 
it was good enough for the Council. 

The discussion on the joint report by the chief engineer and the 
tramways manager having terminated, the Council proceeded to 
consider the recommendations of the Highways Committee in 
regard to the list of tramways published in the last issue of the 
REvrEW for conversion to electric traction. It was stated during 
the discussion, that the North Metropolitan Tramways Co. was pre- 
pared to favour the overhead system, and it was hinted that the 
company would oppose the conduit system, and taat unless ап 
amicable arrangement could be made, there was no possibility of 
the North London tramways being converted to electric traction at 
an early date. The Council eventually adopted the proposals in 
regard to the projected underground conduit lines, but adjourned 
the consideration of the recommendations relating to the reconstruc- 
tion of various lines for the overhead trolley system. 


BUSINESS NOTES. 


Electric Fan.—We have received from the Electrical 
Co., Ltd., of Charing Cross Road, W.C., & sample of their latest 
direct current “ Marconi" fan, which, we understand, is driven by 
the smallest electric motor constructed for use on supply mains. 
The fan is 6 in. in diameter, and the body of the motor is about 
2) in. x 2k in. in diameter, mounted on a pedestal, and carrying 
the guard for the fan blades; the motor is of the three-pole arma- 
ture, two-pole field type, wound for 110 volts, and runs quite 
silently and with little current. No starting device is required, the 
motor quietly running up to speed directly it is plugged into cir- 
cuit. The whole thing is extremely neat, and a most agreeable 
" desk companion " in the hot weather—when there is any. 


German Electrical Machinery Trade.—So far this 
year there has been a marked falling-off in the importation of 
foreign electrical machinery into Germany, the returns for the four 
months ending with April last showing a total of only 213 tons, 
which compares with the 583 tons in the corresponding period of 
last year. Onthe other hand, there has been a noticeable increase 
in the exports of German electrical machinery, from 3,563 tons in 
the first four months of 1902 to 4,005 tons in the four months 
ending with Apri] last. 


Electrical Wares Exported. 


Wann ENDING JULY 8TH, 1902. Wim mme JULY 7TH, 1908. 


Adelaide . Value £70 Alexandria. Value 299 
Alexandria .. - - ate 34 Amsterdam .. - ёа ae 45 
97 Teleg. mat. ee ее 35 Auckland oe ee ee ee 136 
Amsterdam.. ele 9x 128 Bahia.. 8 "m s oe 11 
Bombay. Sol. ee ee ee 1,363 Batoum oe ee oe oe 80 
T Teleg. wire .. 878 Beira zs vis ЗР - 60 
Boulogne A ig «5 45 i Teleg. mat. - ee 251 
Brisbane. x Dus. us 90 Buenos Ayres. Elec. fuses  .. 28 
Buenos Ayres. Teleg. mat. 831 s Teleg. mat. 

T) Teleph. cable. 1. Calouste oo ee eo ee 1,435 
Caloutta ee ee ee ee 1,974 T Teleg. mat, eo oe 69 
Саре Town . е eo ° ө ee 291 Ca Town os ee ee oe 485 

‘i Teleg. apparatus .. 07 Colombo - Е S. 74 
Carthagena РЕЗ 8 8 жое “+ 24 "P . ee өө 1,111 
Channel Islands .. - ES 66 a Teleg.mat. .. -.. 196 
Christchurch 5 Se „ 131 Dunkirk  .. se be - 20 
Colombo  .. = i e 000 East London a" ae .. 289 

РА Teleg. mat " 61 Gibraltar. m es 55 50 
Copenhagen .. ee 80 Gothenburg... coo 196 
Durban . 1,553 | Hamburg . m9 


Teleg. mat. „„ QUU Teleg. mat. .. .. 140 


,9 97 
Gibraltar. Teleg. mat.. 20] Lisbon s és i .. 118 
Gothenburg. Teleg. cable. 770 РА Teleg. mat. .. 110 
Halifax. Teleg. cable e 555 Melbourne .. ace s . 825 
Hamburg ee ve ee ee мч Monte Video oe oe ee 82 
„ Teleg, mat. . 30 Montreal = © я 68 
Lisbon s ЕА "TEE Napier s 3 Qu xs 10 
Madras ~ os oe + oe 950 Odessa oe oe es ee 25 
Malta ‘ace ae ee oe es 35 Oporto es oe oe ee 657 
Melbourne oe ee oe ee 110 Otago.. ee ee "n ee 39 
Nagasaki se oe as . А 8:60 Perth ee ee ee ee 45 
Perth . .. .. .. . XM | Port Elizabeth e . . 144 
Port Elizabeth .. ee . 110 Port Said . #8 - is 94 
Hotterdam. Teleg. mat. ee 95 Rio Janeiro. Teleg. apparatus 2,687 
St. Petersburg. Teleg. mat. .. 125 St. Petersburg. Teles. cable.. 96 
" Teleg. wire .. 105 Singapore .. we ME S Is 
Singapore .. vs " si 95 is Teleg. mat. .. i 26 
Sydney os es aa . . 241 Stockholm. Teleg. mat. we 76 
Tokio.. vei oe ; га 45 Sydney a ag Vs .. 867 
Wellington "E" ee ae ee 6T] T Teleg. cable oe ee 250 
Yokohama .. ne M se 3,2142 Wellington .. ba РЕ . 1,885 
Yokohama .. is a , 96% 
Yokosuka .. x 54 


T Teleg. ‘Apparatus . 641 
Zanzibar .. 955 ia .. 805 


Total £17,100 Total .. £18,114 
Foreign Goods Transhipped. 

Brisbane. Elec. mat. Value £13 

| Melbourne, Elec, mat... ë 18 


Rio Janeiro. Teleph. a paratus 229 
| Yokohama. Elec. goods " зз 


Total .. oo £288 


Tramway Directory.—The 1903 edition of Duncan's 
Manual of Tramways, Omnibuses and Electric Railways containa, 
among the new matter, details of 57 new undertakings, 30 of which 
belong to companies and 27 to municipalities. Wherever possible 
an analysis is given of the last revenue account available up to the 
time of going to press. An alphabetical list of directors and 
officials is given at the end. The Manuail becomes more important 
every year in view of the progress of electric traction. Publishers: 
T. J. Whiting & Sons, Ltd., London. 5s. 


Engineering Standards. — Messrs. Robert Atkinson 
(London), Ltd., of Salisbury House, E. C., the compilers and 
publishers of the “British Engineering Stan s Coded 
Liste," are preparing, under the authority of the Engineer- 
ing Standards Committee, the findings of that Committee 
in a form which is intended to prove of assistance to buyers 
and sellers of British engineering sections throughout the 
world. To render the publication a standard work of reference, 
arrangements have been made to include in it complete lists of the 
manufacturers and merchants who roll or stock the standard sections. 
Messrs. Atkinson have issued а pamphlet giving а short history of the 
Standards Committee and its work. The names of the members of 
the various Committees are given. 


Spain.— Mr. Consul Macdonald, of Bilbao, in his annual 
report for last year, calle attention among other things to the 
following :—An important item of present importation consists of 
incandescent electric light bulbs, of which 224,806 were imported 
last year, an increase over 1901 of 186,777. These were all of 
German origin, and of from 5 to 25 candles. The wholesale price 
f.o.b. was 35 frs. (288.) per 100 bulbs, the customs duty payable 
thereon being 20 pesetas (118. 81.). The native manufacture is not 
yet of first rate quality, but will probably improve. Retail prices 
for native bulbs are from 70 to 76 pesetas (£2 1s. to £2 4s.) 100. 
The Germans have also taken a firm hold of the trade in electricai 
appliances, and owing principally to the resources and en of 
а well-capitalised company in Bilbao, have secured something like 
a monopoly of all large installations. This is a matter of con- 
siderable interost to makers of copper wire. It may be added that 
the Consul at Corunna also calls attention to the opportunities in 
Spain for British makers of electric appliances. 


Holidays.—Another of the G.E. Railway Co.’s attractive 
little holiday booklets, issued from 30, Fleet Street, Е.О., is that 
describing some inexpensive tours in Belgium and the Ardennes. 
Some tinted illu ons of characteristic scenes are quite alluring. 


Forthcoming Book.—We are informed that a book on 
Practical Construction of Electrical Tramways,” by Mr. W. R. 
Bowker, is shortly to be published by Messrs. Spon. 


Swindon Electricity Works.—In our reference to the 
opening of this station we inadvertently omitted to mention that 
the work of lighting the station itself was carried out by Мешти, 
R. J. Nicholson & Co., of Manchester. 
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Catalogues and Lists.—A circular price list of new 
flexible cord C. M. A. Flexible — has been issued by W. T. 
HaxLEv's TgLEGRAPR Works Co. The cord is made to а 
5 the Cable- Makers Association to meet the 
stringent ons of insurance offices and other authorities. It 
is insulated with pure and vulcanised india-rubber, and gives а 
minimum insulation resistance of 600 megohms per mile at 60° F. 
after 24 hours’ immersion in water and one minute's electrification, 
and is tested with 1,000 volts alternating current for 15 minutes. 

М вазвв. James Proctor, Lrp., issued last week a new catalogue 
of their improved t shovel stoker and moving fire-bars for 
colliery use, and for steel and iron works. The firm were 
exhibiting the apparatus at the Agricultural Hall Colliery Ex- 
hibition, which closed on Tuesday dut The catalogue gives a 
very full account of the stoker, aud teste which have been made 
upon it. A list of 260 of the furnaces which are doing service 
in collieries in the Midland district, 340 in the Yorkshire district, 
150 in the Newosatle district, and 240 in electric stations in different 
parts of the k m, is arranged over dome 16 pages. 

The B. T. H. Co.'8 new list (No. 145) describes a combined switch 
and cut-out which they bave specially designed for car lighting 
circuits. It consists of a single-pole snap switch with an extra long 
break connected in series with an enclosed fuse. The switch is 
rated at 3 amperes, and will break the current at 600 volts without 
drawing an arc sufficient to damage the contents. The fuse, which 
is held in spring clips, is of the enclosed type, and it is said will 
open a short circuit on a 600-volt line without arcing or straining 
the 


Мв. G. Banur has placed before us copies of his new lists of 
“Simplex " telephones for fitting to bell circuits, electric cooking 
and beating apparatus, and one of his revised catalogues and 
Р lists of telephones and accessories. Copies of апу of these 

i may be obtained on application at 217-8, Upper Thames 
Street, E.C. | | 

Mxssas. MATHER & Pratt, LTD. of Salford Ironworks, have 
sent usa copy of their new Feed Water Filter Catalogue. The 
apparatus is described with the aid of sectional and other illustra- 
tions, and an imposing list of electric lighting works, mills and 
factories where it is now in operation or in course of construction 
is given. 

An 8 pp. catalogue of Zephyr electric fans, grinding and 
polishing machines, ventilators, and emall-power continuous- 
current motors has been issued by Mrasns. E. Goossens POPE AND 
Co., of Guildhall Chambers, E. C. 

The GIRL. KLTOrRIC Oo. LTD., has just issued a number of 
new publications. No. P 1,023 details, with illustrations and 
prices, the Witton” continuous-current motors, of latest design 
with in eable parts; No. К 1,036 describes the “ Little 
Geeko" telephone—a cheaper form of the well-known Geeko " 
apparse; July Progress” sheet is devoted to a number 

electric light fixtures, motor-car switches, ooils, &c. 

From CARLENDBER'S CABLE & CONSTRUCTION Оо. we have received 
а handsome collection of photographic reproductions showing 
cable- operations being carried out by Callender's employés in 
many parts of the globe. If we mention views from Christiania, 

Gibraltar, Barcelona, and Madrid among Continental 
cities; Durban, Sheba gold mines, Colombo, Calcutta, Alipure, 
Sydney (N.8.W.) Auckland (N.Z.), and Mexico, in Colonial and 
otber p we tbink we sufficiently show how widely known is 
Callender’s Cable Co. and its work. 

Many designs of cast aud wrought-iron stairways for electric 
power stations, engine rooms, public institutions and factories, are 
well shown in a large catalogue which has just been issued from the 
pe Tn RowLAND Cake & Co., of Lime Street Square, 

C. ectrical e eers, surveyors, architects aud others, in the 
course of whose work the very im t considerations of fire pre- 
vention are contínually to the fore, will find the designs which 
Messrs. Carr have prepared at great expense, of some service to 
them. 


A revised price list ot Norwich type four-pole electric 
motors ( -enclosed) has been received from LAURENCE, Воотт 
amp Co., Lan. . 


From the PRARSON FIRB ALARN, LTD., there bas come to hand a 
small pamphlet, giving in catechetical form an explanation of the 
Pearson system and its merits, also a list of some premises where it 
is employed. ON 

Electrical Transmission for Slate Quarries,—The 
Park & 5 * e аге now у down ап electrical 
generating р su power throughout their quarry at 
Penrbyndeudraeth, N. Tel. lea. Gilbert Gilkes are supplying 
the tarbines, the whole of the electrical work being carried out by 
Meeme. Witting, Eborall & Co., Ltd., of Temple Bar House, Е.С. 
The generating station is equipped with a turbine-driven three- 
phase alternator, capable of giving 200 xw. at a pressure of 
2,750 volta. The exciters are separately driven, and the installa- 
tion includes a high-tension power-tranamission line for supplying 
power to the quarry for driving motors, haulage, and pumping 
gear, and one locomotive, all supplied by the above firm. The 
whole of the work is being carried out to the specification of the 


quarry company’s engineer, Mr. M. Kellow. 


Manchester Corporation Sub-Stations.— We аге 
informed that all the measuring instruments on the Ferranti low- 
pressure boards, in the 10 sub-stations included under Mr. Metzger's 
scheme, were supplied by Messrs. Najder Bros. & Thompson, Ltd., as 
sub-contzactors. | 


М.Т. Co.—The National Telephone Co. has purchased 


Gresbam Hall, Gresham Road, Brix for the purposes of its 
business in the district, IUS Р 


* 


Trade Announcements.—Messrs. Bruce & Co., elec- 
trical engineers, of 2, York Buildings, Hastings, have acquired the 
electrical business carried on by the Southern Electrical Installation 
Co., Ltd., of 9, Claremont, Hastings. The business will be amal- 
gamated with that at 2, York Buildings. 

In consequence of the extensive damage done by the recent fire at 
their premises in Queen Charlotte Street, Bristol, Messrs. Edwards 
and Armstrong, electrical engineers, have removed their business to 
the Broad Weir Engine Works. 

Engineering Undertakings, Ltd., has changed its address from 
78, King Street to 14, College Land, St. Mary Street, Manchester. 

Mr. F. Winter, of 8, Redcross Street, E.C., announces that he bas 
just opened the agency of the American Hard Fibre Co. for the 
United Kingdom and the Colonies. The company have not 
heretofore opened a direct agency of their own over here, A large 
stock has been put down in London, and a further facility has been 
created by providing for the manufacture of special fibre articles on 
this side at short notice. Mr. Winter will continue to hold, as for 
the last 24 years, the sole agency for the United Kingdom and 
the Colonies, and the management of the London warehouse of 
Messrs. Dr. Heinr. Traun & Sons (formerly the Harburg India- 
Rubber C. Co). : 

Messrs. Evershed & Vignoles, Ltd., have removed to their new 
factory at Acton Lane Works, Chiswick, W., where their head office 
is also situated. 


Erratum.—After part of this issue had gone to press, it 
was noticed that on p. 47, line 17 from the foot of the first column, 
the date should read February 4th, 1903, instead of October 4th. 


Annual Outings.— The annual beanfeast of the County 
of London and Brush Provincial Electric Lighting Co., City Road 
(Northern District), was held on Saturday, June 27th. The party 
went by train to Maidenhead, where & cricket match between the 
generation and distribution departments reeulted in а win for the 
latter after an exciting game by 53 to 42. After dinner the party 
went by steam launch to Molesey, а break for tea being made at 
Bell Weir Lock, Egham, and a pleasant day was finished up with & 
tramcar ride to Shepherd's Bush, where the party broke up. The 
expenses were borne by the men themselves, with a grant from the 
company and subscriptions from the engineers. No subscriptions 
whatever were asked for or received from contractors or others 
outside the firm. This has been the custom of the company for 
several years. 

The annual beanfeast of the Western Electric Company took 
place on Saturday, June 27th, when some 130 of the employés 
drove vid Eltham, Chislehurst, Pollhill and Dunton Green 
to Host Holland’s at the Lime Tree Hotel, Sevenoaks. An 
excellent dinner was prepared for them there. The chair was taken 
by Mr. A. T. Tarney. After dinner the usual toasts were given, 
including that of “The Firm: its increased prosperity.” Mr. 
Kingsbury, the managing director, who was on the Continent, wrote 
hoping they would spend a happy day. Не said he should drink 
“ Впссевв to the Firm” at 3 p.m. in anticipation, and this was 
exactly the time the party were doing so. A programme of sports 
was then gone through. 


Germany.— The report of Messrs. Felten & Guilleaume, 
of Mulheim-am-Ruhr, for the last financial year shows a net profit 
of £122,153 as compared with £88,073 in the preceding 12 months. 
A dividend of 5 per cent. is being declared. 


Books Received.—* Engine Tests and Boiler Eflici- 
encies," by J. Buchetti. Westminster: Atchibald Constable & Co., 
Ltd., 2, Whitehall Gardens. 10s. 6d. net. ` 

" Institute of Marine Engineers’ Transactions, Session 1902-1903.” 
Vol. xiv. Stratford: 58, Romford Road. 

"Duncan's Manual of Tramways, Omnibuses and Electric Rail- 
ways, 1903.“ London: T. J. Whiting & Sons, Ltd., 74, South 
Place, E. O. 58. 


Dissolutions and Liduidations. — A meeting cf 
Mercier’s Patents, Ltd., was held at Salford on June 3rd, at which 
it was resolved to wind up voluntarily with Mr. Maunsell Mercier 
as liquidator. 

The partnership of Sir J. Wolfe Barry, Н. M. Brunel, C. A. 
Brereton, G. E. W. Cruttwell and K. A. Wolfe Barry has been 
dissolved so far as regards H. M. Brunel. The remaining gentlemen 
will continue the business under the same style of Sir John Wolfe 
Barry & Partners. 

The Electrical “ Lumiscriptor" Co. are winding up voluntarily 
with Mr. В. Warner, 10, Walbrook, E.C., as liquidator. 


Bankruptcy Proceedings.—The creditors of Alexander 
John Noble, lately trading as an electrical engineer at 567, Battersea 
Park Road, 8.W., met on Thursday at the London Bankruptcy 
Court before Mr. @. W. Chapman, Official Receiver, when accounts 
were submitted showing debt: £262 10s. 9d., and assets £1 28. The 
debtor states that in 1900 he commenced business at 2, Howards 
Road, Plaistow. This venture was successful, and the debtor in 
October, 1901, took his father and brother into partnership. They 
then purchased the business at 567, Battersea Park Road, from 
Messrs. Frost & Knight for £230, and put in cash, stock and book 
debts to the value of about £250. They carried on the business for 
five months only, and the debtor asserts that ite value was totally 
misrepresented by the vendors. The Plaistow business was carried 
on by the debtor and hie partners until April, 1902, when it was sold 
for £45 to Miss E. J. Simmonds, for whom tbe debtor has since 
managed it. He attributes his failure to misrepresentation of the 
value of the Battersea business and to the withdrawal of support by 
his father and brother. In the absence of any offer, the case was left 
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in the hands of the Official Receiver to be wound up in bankruptcy, 
the public examination having. been fixed for July 31st. . The 
principal unsecured creditors are as follows:—Frost & Knight, 
Battersea, £194; Edison & Swan Co., £32; Brockie-Pell Arc Lamp 
Co., Ltd., £15. 

The public examination of Harry South, electrical engineer, late 
of Garrick Street, Covent Garden, W.C., was held on Tuesday at the 
London Bankruptcy Court before Mr. Registrar Gifford. The 
debtor applied to pass upon accounts showing total liabilities 
£1,404 10s. 6d. (unsecured £619 3s. 4d.), and net assets £30 48. 6d. 
In the course of his evidence the debtor said be commenced 
business in 1884, and traded alone until the end of 1899. Mr. 
Tilney then joined him as & partner, and it was decided to convert 
the business into a limited company, which was registered in the 
name of Harry South & Co., with a nominal capital of £10,000. 
Asked why they tarded as a company instead of a firm, the 
witness said they were strangers to each other, and adopted the 
plan for their mutual protection. The business was tren 
solvent. Witness and his partner acted as joint managing 
directors of the company аё а salary of £5 per week, until the end 
of 1901, when the company went into liquidation. The creditors of 
the company bad already received 13s. 4d. in the E, and would 
probably receive payment in full. Witness and another person in 
January, 1901, obtained an option for the purchase of the Royal 
Music Hall, Holborn, at the price of £52,000. The Royal, Ltd., 
was formed to take over the property, and in March, 1902, witness 


launched an action to recover his share of the purchase considera- ` 


tion, but а verdict was given against him. Не attributed his 
failureto depreciation in the value of the shares of the Harry 
South & Co., Ltd , and to his liability for the defendants' and his 
own costs in the before-mentioned action. This was his first 
failure, The examination was concluded. 


For Sale.— Certain engineering plant, machinery, tools 
is to be offered for sale by auction at Huddersfield, by Messrs. О. 
Tinker & Son, on July 16th. See our advertisement pages to-day 
for particulars. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The Electric Lighting Committee of the 
Council has bad under consideration a report which showed that the 
cost of providing electric light in the compulsory area under the 


provisional order would be £20,000, and tbat at the end of two | 


years it would be optional on the part of anybody outside of the 
compulsory area to apply for its extension, which would bring the 
cost up to £40,009. After discussion, it was agreed by a majority, 
on account of financial reasons and tbe prospect of the adoption of 
ап extensive water scheme, to arrange the best possible terms with 
а company for the carrying out of the work. . 


Batley.—The Т.С. has received sanction from the I.. G. B. 
to raise a loan of £5,300 for a refuse destructor in connection with 
the electricity works. 


Benwell.—4At a recent meeting of the U.D.C., it was, 
after considerable discussion, decided to accept the offer of the 
Newcastle Electric Supply Co, to supply electricity at а maximum 
average cost of 4d. per unit, subject to a satisfactory agreement 
in regard to street lighting. 


Berlin.—The administration of the Prussian State Rail- 
ways has decided that after the 15th inst. all trains running on the 
suburban line between Berlin and Lichterfelde shall be drawn by 
electricity. The steam engines will be entirely banished from the 
line after the 15th inst. Each ordinary train consists of two long 
coaches, one second and one third-class, each with separate com- 
partments for smokers. 


Birkenhead.—The Council has authorised an applica- 
tion to the Board of Trade for a prov. order to supply electricity 
to the townships of Upton and Prenton, outside the borough 
bouudaries. 


Blackpool.—A I. G. B. inquiry has been held into the 
application of the Т.С. for a sum of £7,000 required for new 
cooling towers and cable extensione, in connection with the E.L. 
department. 


Blaydou.—The County of Durham Electric Power Dis- 
' tribution Co. bas notified the U.D C. of its intention to apply to 
the B. of T. for a prov. order to supply the district. A syndicate 
entitled the Priestman Power Co., Ltd., has been formed, and has 
opened negotiations with the Council for supplying electricity. 


Bognor.—The EI. Committee has been informed by 
Messrs. J & J. S. Enright that Messrs. F. Suter & Co, Ltd., are pre- 
pared to enter into an sgreement with the Council to carry out the 
electric lighting order on the following terms: — Тһе contractors to 
submit a tender for carrying out the work in accordance with the 
specification prepared by Meegra. Enright; the Council to borrow 
aud pay t^ the contractors the cost of the undertaking as set forth 
jn the tender submitted by the contractors; the contractors to carry 
on tbe undertaking on behalf of the Council, providing a supply of 
electricity for public and private purposes at a price not exceeding: 
(a) for private lighting, 6d. per unit; (b) public lighting, 4d. per 
unit; (c) power, 24d. per unit; the contractors to pay all expenses 
connected with the running of tbe undertaking, including interest 


and sinking fund on the amount borrowed hy the Council; the con- 
tractors to receive all revenues arising from the sale of electrical 
energy, meter renta, &c.; no extensions to be carried out without the 
permission of the Council; all losses to be paid by the contractor, 
but any amount so expended by them to be refunded to them out 
of the first profite; the profits to be divided equally between the 
Council and the contractors; Messrs. Enricht's tees to be paid by 
the contractors; the Council not to be hound to take over the 
undertaking at any time; the Council to have the option of taking 
over the undertaking by giving one year's notice of its intention 
to do во; if the installation aas been run at a loss, the Council to 
pay to the contractors the amount of such loss on taking over the 
undertaking ; if the installation bas been run at a profit the Council 
to make no payment whatsoever for taking over the undertaking ; 
the Council to retain-tbe prov. order. After discussing the question 
with Mr. J. 8. Enright, tne Committee decided to recommend tbe 
Council to adopt means to carry out the said scheme. 


Bradford.—At a meeting of the Electricity Committee» 
it was decided that the reduction from 44d. to 4d. per unit for 
lighting should operate from the Ist inst. The reduction for 
motive power—minimum lid. per unit, maximum 2d. will come 
into force on November lst. The Committee is still making 
efforts to increase the price charged to the Tramways Committee 
from 1d. to 14. per unit. 


Brentwood.—The Sir Hiram Maxim Electrical Engineer- 
ing Co. has given notice of its intention to apply for a prov. order 


to supply electricity in Brentwood. 


Bridgend.—At the Brigend County Court, before Judge 
Williams, a case has been heard in which Mr. Brogden, of Ferry 
Bide, was sued by Mr. Morgan John, a local tradesman, for £32 
17s. 6d., damage sustained by him through defendant ceasing to 
supply him with light. According to pleintiff, Mr. Brogden, 
through Mr. J. H. Clarkson, contracted to supply him with electric 
light at a charge of a guinea per annum for each lamp downstairs, 
and half a guinea for each lamp upstairs. This was in April, 1900; 
in August, 1901, the light ceased without any notice, and on his 
writing for an explanation, no reply was vouchsafed. The wires, 
Jamps, &c, became as a consequence useless, and he experienced 
£10 of other damage. Plaintiff said that he was aware that the 
light ceased because of a breakdown in the machinery. He had no 
agreement as to notice, nor did he understaod that the current 
supplied to him was merely what was to epare from the hotel, and 
could be cut off at any moment by the defendant. Forthe defence, 
Mr. Clarkson, Mr. Brogden's agent, was called, and he said that the 
light supplied plaintiff was the margin left after supplying the 
Esplanade Hotel, and was supplied to bim on the distinct under- 
standing that it could be cut off at any time. Other people had 
been disconnected at a moment’s notice. His Honour said that if 
there was an obligation on Mr. Brogden to continue the supply, it 
was strange that there was no written agreement. The fact that 
there were other people who had accepted peremptory notice, was 
inferentially conclusive, and he gave judgment for the defendant. 

Tbe DC. have agreed not to alter the rent of electric 
meters from the present charge on their cost of 10 per cent. 
per annum, and to sell them to consumers wishing to buy 
at a premium of 10 per cent. on the cost price. Correspondence 
has taken place with tbe South Wales Electric Power Distribution 
Co. as to allowing the latter to supply light as well as power to 
large firms with whom power was the first consideration, provided 
they made no charge for transforming the current supplied to the 
Council. It appeared that at the time the matter was opened the 
company's charge for energy was 24d. per unit and 34. for trans- 
forming, and that before the arrangement was agreed upon it was 
reduced to Id., aud 4d. for transforming; and the matter was 
allowed to drop, as the Council, in consideration of the reduction 
in price, did not intend to prees the demand. But it was now held 
that the Council got no equivalent in consideration for the valuable 
privilege grauted the company, and negotiations with the compan 
were ordered to be resumed. = 

Clacton-on-Sea.—The Empire Flectric Light and Power 
Co., Ltd., has notified the IJ. D.C. that it intends to apply for а 
prov. order to supply electricity within the Council's area. 


Clayton.—The Empire Electric Light and Power Co. 


has given notice that it intends to make application for a pro- 


visional order to supply electricity within the Council's area. 


Clevedon.— Notices have been served upon the U.D.C by 
four companies intimating that special prov. orders for electric 
lighting are to be applied for. 


Croydon.—The returns for the past year of the electrical 
department show tkat the total receipts amouut to £40,151, as com- 
pared with £27,433 last year, and tbe gross profit to £18,200, as 
compared with £12,850 last year. 


The number of 8-c.P. lamps connected was 96,479, and the units 


sold 3,131,841, an increase of 73 per cent. on the previous year. 


Dudley.—The returns for the year of the E. L. depart- | 


ment show а total expenditure of £67,392. Оп the supply account 
for last year the expenditure has been £4,409, and the income 
£8,929, leaving a gross profit of £4,519. Of the gross profit £1,429 


has been absorbed by interest on mortgage loans, £1,375 by repsy- 


ment of loans, £526 by banker's charges, leaving a net profit for the 
year of #116. Е : | 


ua 
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East Dereham.—The U.D.C. has received from the 
Southern District Electricity Co. notice of its intention to apply for 
а prov. order to supply electricity within the Council's area. 


Falkirk.—In connection with the Scottish Central Elec- 
tric Lighting Order, it was reported that the negotiations with the 
T.C. were off, but last week the Council received an intimation that 
the promoters were open to adjust protective clauses, and on 3rd 
inst. tbe town clerk left for London to consult with the Parliamentary 


agent, 


Freebridge Lynn.—Lynn T.C. has informed the R.D.C. 
that it intends to apply to the B. of T. for a prov. order to supply 
electricity ín the parish of Gaywood. 


Frome.—The Western District Electric Distributing 
Corporation has notified the Council that it intends to apply to the 
Numa of Trade for a provisional order to supply electricity within 

area. | 


Gateshead.—The T.C. has received a proposal from the 
County of Durham Electric Power Distribution Co. to make re- 
ductions in the price of energy, if the Council will extend the period 
of the prov. order and grant other facilities. 


Gorton.—4After considering the question of the town 
being supplied with energy for lighting and power by Manchester 
Corporation, the U.D.C. has deferred the matter for further con- 
sideration. 

Grayx,—On Jaly 18 a L. G. B. inquiry was held relative 
to the application of the U. D.C. for a loan of £650 for E. L. 
purposes. Only formal evidence was given, and there was no 
opposition. 

Grimsby.—In answer to a query of the T. C., the 
G.E. Railway Co. have intimated that they contemplate supplying 
electricity themselves to the Docks and Pontoon. It has been 
decided to interview the gener@ manager on the question, and as 
to lighting the railway station. It is pointed out that the company 
cannot supply customers with electricity, although they can use it 
themselves. 


Halifax.—At the recent Local Government inquiry 
respecting the Corporation's application to borrow £20,000 for ex- 
tending the electric lighting undertaking, and £3,975 for street 
improvements, the Halifax Ratepayers’ Association offered some 
opposition on the ground that there had been an inadequate return 
ou the large expenditure, and further that the Corporation had 
made agreat mistake in spending £27,000 on a transforming station 
= Hebden Bridge, the latter town having decided to have a supply 
of its own. 


Heligoland.—A new lighthouse has been put into opera- 
tion, from which a 30 million сг. beam of light is projected. The 
source of energy is electrical, and the German engineers have 
adopted parabolic mirrors of glass, in preference to the costly 
Fresnel lenses used in some of the French lightaouscs, 


Herne Bay.—The U.D.C. has received notices on behalf 
of Sir Hiram Maxim and a Birmingham syndicate, of their 
intestion to apply to the B. of T. for prov. orders to supply elec- 
tricity in the area. | 


Hove.—The prov. order obtained by the Corporation will 
lapse unless something is done very soon to carry it into effect. 
Tbe Hove company's area does not include Aldrington, which has 
recently been incorporated with Hove. The Council will probably 
lay it& own mains and purchase energy in bulk from either the 
Brighton Corporation or the Hove company, and the competition 
thus engendered will probably result in very favourable terms being 
obtained by tbe Corporation. 


Overhead  Conduetors. — A curious accident illus- 
trating the danger arising from the great number of electric light 
and power wires which are strung along ihe streets of American 
cities is said to have occurred in Pittsburg, whereby four persons 
were killed. Опе of the worst thunderstorms that have visited 
Pittsburg for years had just blown over. A flag waving from the 


window of a house Lad become eaturated with rain, and its weight 


broke the pole from which it was suepended. The pole snapped 
an electric light wire, the end of which trailed in a puddle of 
water left by the rain. А man who started to cross the street 
stepped in the pool and dropped dead. At that moment a carriage 
drove into tbe pool, and the horse fell dead. The occupants of the 
carriage jumped out into the water, and were also killed instantly. 
Tbe daily Press is responsible for this narrative. 


Kingsbridge. — The Southern District Electricity 
C.rporation has given notice that it iutends to apply to the 
Board of Trade for permission to supply electricity within the area 
of the U. D. C. | 


Kingsten-on-Thames,—A I.. G. B. inquiry has been 
held into an application by the Corporation for sanction to borrow 
a forther aum of £7,734; for the purposes of the electric ligating 
undertaking. There was no opposition. The amount is made up 
by excess on buildings, £1,448; on machinery (exclusive of street 
lighting) £1,714; on street lighting machinery, £39 ; on street light- 
ing, cables aod lamps, £178 ; mains, cables, sub-stations and trans- 
formers, £1,536 ; consumers’ services, &:., £2,124; and miscellaneous 
items, £445. 


Little Lever.—The D.C. has received an intimation 
that the Lancashire Electrical Power Co. is preparing to give a 
supply to the district. 


London.— MaryLesonk.—The L. C. C. having refused to 
sanction the raising of a loan by the Borough Council for the pur- 
chase of the Metropolitan Electric Supply Co.'s undertaking, tho 
company brought an action to compel the payment of the 
£1,212,000 awarded by the arbitrator. Judgment was given in tho 
company’s favour for specific performance of the contract by 
December 31st next, but certain details of the purchase were 
referred back to the arbitrator. (See p. 46.) RES 

HackNEX.— In a recent report the Electric Lighting Committee 
of the B.C. states that in spite of the excellent progress which the 
undertaking is making, the day load has not grown in due propor- 
tion to the lighting load. Shoreditch and Stepney have load factors 
of 21:20 and 22 74 per cent. respectively, as compared with the 
Hackney load factor of 15:36 per cent. The Committee recommends 
that the following tariff come in force for power from November 
lst :— Up to 1,000 units per quarter, 2d. рег uuit; in excess of 1,000 
units per quarter, 14d. per unit. 

IsLINGTON.—As a result of the reconsideration of cable tenders, 
that of Messrs. British Insulated and Helsby Cables, Ltd., at £5,350, 
was accepted. It was further decided to accept the tender of thc 
Electrical Construction Co., Ltd., forthe supply of 37 30-kw. traus- 
formers at £2,966. 


Long Eaton.—4A L. G. B. inquiry has been held into the 
application of the U.D.C. to borrow £5,000 for electrical purposes. 
There was no opposition. 


Maesteg (Glam.).—The D.C. is now negotiating with 
the South Wales Electrical Power Co. for the supply of electricity 
for public lighting. 


Maidenhead.—The T.C. has decided to apply for a prov. 
order to supply electrical energy to the parishes of Bray, Taplow and 
Cookham. 


Malling.—The Kent Electric Power Syndicate and the 
Kent Electric Power Co. have given notice to the R.D.C. that it is 
proposed to apply for a prov. order authorising the supply of elec- 
tricity for lighting and other purposes within the Council's area. 


Manchester.—According to the accounts of the Elec- 
tricity Department the sales to the public last year were 10 per 
cent. above those for the preceding year. On the traction account 
there has been a great development, the increase bcing 309 per cent. 
in the course of the year. In round figures the units sold were 
17,400,000, as against 10,500,000 units in the year ended March 31st, 
1902. The recent reduction in the price of energy for power pur- 
poses was expected to bring about a large accession of customers, 
and negotiations were practically completed with one firm alone 
which would guarantee a sale of three-quarters of a million units per 
annum. 


Naval Bockyards.—.Among the items covered by the 
recent naval vote is a provision for equipping the Admiralty naval 
establishments throughout the world with electric light and power 
plants. 


Newport (Mon.).—Negotiations are in progress between 
the T.C. and Messrs. John Lysaght, Ltd., proprietors of the largest 
rolling mills in the world, these being situated at Newport, for the 
supply to the firm by the Corporation of a large amount of electrical 
power for driving additional machinery which is being laid down. 


Northallerton.— The U. D.C. has accepted the tender of 
the local electric lighting company for public lighting on the fol- 
lowing terms:—Arc lamps, per 100 hours each, 153. each; 32-c.P. 
incandescents, 100 hours, 33.; ditto, for side streets, 3s. 9d.; Main 
Street and South Parade, arcs, 158.; 32 C.., 38.; 16 C.., 28. 6d.; 
side streets, 43. and 3s. each. 


Rainham.— The Kent Electrical Power Co. and the 
Kent Electrical Syndicate have given notice that they intend to 
apply for а provisional order for powers to supply the parish with 
electric light and power. 


Ranisgate.— The T.C. has applied for an extension of 
the Council's prov. order to enable the necessary works provided for, 
in the leasing of its powers to the Isle of Thanet Co., to ba carried 
out. The Ramsgate and District Supply Co. has given notice of ite 
intention to apply fora prov. order for the borough. (It was under- 
stood that the above emanated from Messrs. Edmundson's Elec- 
tricity Corporation.) 


Redditch.—In connection with the recent decision to 
obtain expert evidence on the condition of the electric lighting 
scheme, Mesers. Burstall & Monkhouse, of London, were engaged 
to make an iuspection, and their report was read at a meeting of 
the D.C. The experts are of opinion that au error of judgment was 
made in installag a high-pressure alternating curtent system, 
but the cost of changing the system from alternating to 
continuous would be prohibitive. Of the four engines running 
at the station, three are running satisfactorily, but the 
vertical engine is very unsatisfactory. The experts note that 
the number of 8-c P. lamps connected to the mains bas steadily 
increased, especially since August of last year; also that 
there has been a steady decrease since 1900 in the “cost per 
unit sold." They are of opinion, however, that there is“ room for 
further improvement in this direction." Not only is the consamp- 
tion of fuel high, bat the cost is too high. What the Council needs 
now, conclude the experts, is more customers, 
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Pndsey.— The T. C., whose prov. order expires in August, 
has received an intimation that a private company intends to apply 
for powers to supply the district with electricity. 


Ripon.—The B. of T. has informed the T.C. that the 
E.L. Order, 1901, does not contain any provision enabling the Cor- 
poration to transfer the undertaking to a company. The order 
expires on July 26th, but providing the Board is satisfied that the 
Council intends to take steps to carry out the compulsory works at 
an early date it will consider the postponement of the revocation 
of the order. 


St. Asaph.—The Board of Guardians has decided to 
have the electric light installed in the Workhouse and new 
Infirmary. 


Sittingbourne.—The Empire Electric Light and Power 
Co., of Romford, has intimated to the U.D.C. its intention to apply 
for a prov. order for electric lighting in the Council's area. 


Sleaford.—The L.G.B. has forwarded to the U. D.C. 
permission to borrow £1,925 for E.L. purposes. 


Spain.—Rapid progress is being made with the installa- 
tion of the plant to utilise the water-power of the Pasteral Fall on 
the River Ter (Gerona) About 1,600 н.р, is available, and the 
electrical energy generated is to be transmitted to Gerona for power 
purposes. 


Spalding.—4At a recent meeting of the Urban Council 
a letter was read from the Electric Supply Co., intimating that 
they proposed to apply to the Board of rade for an order to supply 
electric light to the town. No action was taken by the Council 
(who are the owners of the gas works), it being stated that they 
could successfully oppose the application, provided they undertook 
to supply electric light within two years. 


Spennymoor,—The U.D.C. has decided to utilise the 
electric light for street lighting. "The tenders are said to have been 
as follows :—Spennymoor Gas Co., £2 12s. 6d. per lamp; Tudhoe 
and Sunderland Bridge Co., £2 188. 6d. per lamp; Northern Counties 
Electricity Supply Co., £2 38. 6d. per lamp. 


Stourbridge.— The U.D.C. held a special meeting on the 
question of the electric lighting of the Council's district on Monday 
evening. The agenda included items respecting the revocation or 
alteration of resolutions relative to the utilisation of the provisional 
order the Council obtained before the litigation with Mrs. Cathcart ; 
and as to a contract with the Midland Electric Corporation for 
Power, Ltd., for the supply of electricity in the urban district. 
After two hours' discussion in committee, the clerk was authorised 
to apply to the Board of Trade with a view to assuring the non- 
revocation of the prov. order. 


Stourport.— The Shropshire and Worcestershire Electric 
Power Oo. has given the U. D. O. notice of its intention to apply 
for a prov. order to supply electricity in the Council's district, 
adding that if the Council wished to obtain its own order it 
would be willing to supply electricity in bulk. The General Pur- 
poses Committee їз considering the matter. 


Swansea.—Owing to the numerous applications which 
are being received for power, it has been decided to increase the 
size of motors let out on hire to 20, 25, 30, 40 and 50 B. . P. 


Tipton.— The U.D.C. has adopted an agreement with 
the Midland Electric Corporation for the supply of electricity for 
lighting purposes. The Corporation will pay the Council £600 in 
respect to the cost of the prov. order, &o., £50 for the ensuing year, 
£150 per annum for the next two years, and £200 per annum for 
the remainder of 21 years, with 30s. per week for а meter 
inspector. 

Tonyrefail.—It has been decided to form an electric 
light company, with £1,000 capital, which will undertake the work 
of public lighting, and also supply private consumers. 


Trowbridge.—An extension of time in which to carry 
out the prov. order for E.L. has been applied for by the U.D.C. 

The Western Electricity Distribution Co. has notified the U.D.C. 
of its intention to apply for a prov. order to supply electricity for 
private and public purposes within the Council's area. 


Wallasey.—We are informed by the electrical engineer 
to the U.D.C., Mr. J. A. Crowther, that instead of increasing the 
cbarges, as stated in our last issue, the charge for energy will be 
reduced from 6d. to 5d. per unit, with a reduction of 2d. for all 
supply above two units per quarter fur each 8-c.P. lamp, &c. 


Wanstead.—The Empire Electrical Co. has informed 
the U.D.C. of its intention to apply for n prov. order for electric 
lighting. 

Watford.—Owing to the continued demand for elec- 
tricity, the U.D.C. has instructed the electrical engineer to prepare 


a detailed report as to the requisite extensions of tbe plant at the 
E.L. works. 


Westbury.— The U.D.C., after considering the offer of а 


private company to instal the electric light in the town, has decided 
that the Council is not desirous of having electricity. 


Weymouth.—The U. D.C. has received notice that the 
Inland Waterways Co., Ltd., intends applying in the next session 


of Parliament for а prov. order for supplying electricity in the- 
district. | 


Worcester.—The electricity mains are to be extended to 
the works of Messrs. Heenan & Froude, at a cost of £1,400, who 
will be supplied with energy for power purposes at the following 
prices :—100,000 unite to 200,000 units per annum, 13d. per unit; 
200,000 to 300,0C0, 1;d.; 300,000 and over, 1d, for at least 
three years. For the first year there is to be a minimum consump- 
tion of 200,000 unite, and for each of the other two years 300,000 
units. 


ELECTRIO TRACTION NOTES. 


Aberdeen.—The Tramway Committee has approved of 
the plans for а car depót to be erected in Crown Street beside the 
electricity station to accommodate 12 cars. The estimated cost of 
the depót and repairing shed was £4,800, and of the workshop 
and stores, which the electrical department proposed to erect, 
£4,200. 


Birmingham.—The Council has decided to give notice 
to the City of Birmingham Tramways Co. to sell to the Corporation 
so much of the tramways as is within the city. The first line to 
come within this new phase is the Balsall Heath route, the other 
routes being on a 21 year's lease, which expires in 1906. Alderman 
Beale stated that he had told Mr. Garcke that he only expected the 
company to pay interest and sinking fund, so that the city would not 
lose. He also hoped the company would not obstruct the Cor- 
poration in the electrification of the other steam lines. The Council 
also granted the request of the Aston Manor Council for the assign- 
ment of the lease of the Aston route within the city to the British 
Electric Traction Co. on its expiration at December 31st next. He 
held out the hope that all the local authorities interested would 
work together in order to get the electrification carried out within 
the next two years The Councilalso remitted to the Tramways 
Committee, with powers to appoint а manager to look after the 
interests of the Corporation in the matter. It was pointed out 
that the salary would depend а good deal on the man they were 
able to get. 


Bromley.—A I. . . B. inquiry will be held on the 17th 
inst. with regard to an application by the B E. T. Co. to thc Light 
Railway Commissioners for an order to enable them to construct 
а light railway from Bromley Hill to Green Street Green. The 
Bromley District Council has decided to oppose. 


Burnley.—On Sunday a satisfactory trial trip was made 
over the Accrington Road section of the Corporation tramways. 
The L.G.B. inspection was to take place yesterday. 


Cardiff.—Messrs. Dick, Kerr & Co. are to be asked to 
make а car body for а single-deck combination oar to the specifica- 
tion of Mr. Arthur Ellis. 


Ilkeston.— Mr. Pilcher has been instructed to draw up 
the necessary plans and specifications for substituting double track 
in place of existing single track. 


London.—As an example of the popularity of the 
London United Electric Tramways system for affording quick and 
cheap transit into the country, especially through the lovely valle 
of the Thames, it is interesting to know that during the past week 
considerably over a million passengers have been carried, the 
receipts being £7,654. 

BEeRMONDsSEY.—On Tuesday the B.C. received notice from the 
L.C.C. of intention to electrify the London, Deptford and Greenwich 
tramways on the underground conduit system. It was resolved to 
petition against the Supply of Electricity Bill unless Olauses 3 and 
6 were deleted. 


St. Helens.—From a statement made by Alderman J. 
Massey, at the monthly meeting of the St. Helens Town Council, on 
Friday last, it appears that & workable arrangement has been 
arrived at between the Town Oouncil and the South Lancashire 
Tramways Co. The negotiations have gone on between the Council 
and the tramways compauy sinoe 1900, and have involved refer- 
ences to the House of Lords and the House of Commons as to what 
constituted reasonable rights, obligations, and privileges of the 
respective parties. The company sought running powers over the 
streets and lines owned by the Council, and also powers for goods 
traffic, but the House of Lords vetoed the goods traffic, on the 
ground that the streets were not suitable for such. Under 
the arrangement which was finally come to, running powers over 
the lines of the Council have been granted to the company. Elec- 
tricity is to be supplied by the Council for working the tramways 
within their area. The Council have the power to alter the route 
and also the times of running, and to construct alternative 
lines of tramways if they think fit. There are, however, only to 
be 25 of the company's cars running on the St. Helens tramways 
at one time. This will mean that the company will be providing a 
ten-minutes’ service throughout the borough of St. Helens. Under 
these arrangements, it is said, a substantial gain will accrue to the 
Council. 


S. Wales,.—It is understood that the Barry Railway Со. 


have acquirsd the smelting works at Sully Moors, near the Barry 
Docks, for the purposes of an electric power station. 


(Continued, on page 63.) 
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THE RAND CENTRAL ELECTRIC WORKS. 


Ix view of the enormous part that electricity will play in the 
development of the mining, agricultural and general in- 
dustries of British South Aírica, a short description of the 


concession was also contained a clause by which they had 
the right to carry lines over proclaimed goldfields without 
farther fee than that paid to the Government. 

In 1895 the concession was made over to Messrs. Siemens 
and Halske, who proceeded to carry out the project on 


EXTERIOR OF RAND CENTRAL ELECTRIO WORKS AND 
RESIDENTIAL QUARTERS. 


largest central power station now at work in these Colonies 
should prove of considerable interest. 

The great difficulties which have been overcome in the 
way of transport, water supply, and last, but by no means 


the least, protection against the frequent and severe light- : 


ning storms, which are the dread of South African electri- 
cians, speak well for the energy and enterprise of the conces- 
sionnaires, Messrs. Siemens & Halske. 


TRANSMISSION LINE, AND TELEGRAPH LINE, CROSSING 
ON THE VELDT. 


behalf of the Rand Central Electric Works, Ltd., a company 
which was then formed, Messrs. Siemens & Halske, as the 
concessionnaires, guaranteeing the dividends. 

They selected for the site of the works a spot about a mile 
from Brakpan, in the East Rand, and abont 22 miles from 
Johannesburg. The site was well chosen, at once reducing 
to a minimum two of the greatest difficulties of the country, 
as the works were built on the borders of a large dam, having 


GENERAL VIEW OF GENERATING PLANT, 


The scheme for a large central power station, to supply 
electrical energy to the mines and townships on the Rand, 
originated with the South African firm of Messrs. J. Hubert 
Davies & Spain, who. obtained a concession from the then 
South African Republic to carry out their scheme. In the 


a capacity of 28} million gallons, and within sight of several 
large collieries, Building operations were commenced in 
1895, and the beginning of 1897 saw the inauguration of 
the works, when the supply of electrical energy was com- 


menced with a load of 300 Kw. 
. PO 


60 THE ELECTRICAL REVIEW. 


[Vol 53. No. 1,337, JULY 10, 1903, 


The works were, of course, built to the designs of and 
carried out by Messrs. Siemens & Halske, who controlled 
the works оп behalf of the Rand Central Electric Works, 
Ltd., until the expiration of the concession in 1900; at 
that date the big German financial house, Messrs. A. Goerz 
and Co., Ltd., acquired а large interest in the undertaking, 
and it is now practically controlled by them. 

А private siding from the main railway line was built to 
carry the plant, &c., to the works, and is now used to 
convey coal from the colliery of the Transvaal Coal Trust 
Co., Ltd. 

Going towards the works from Brakpan Station, all that 
is visible until one is quite close is the two tall chimney 
stacks, which, by-the-way, were made a target of by the 
British artillerymen from a neighbouring dump-heap during 
the war, in mistake for Boer Long Toms, the station 
being built in a hollow. 

Up to the present no additions to the initial plant have 
been made, although many minor alterations and extensions, 
principally in the line, have taken place; but large ex- 


800-Kw. GENERATING SET, SHOWING ÉNGINE. 


tensions to the plant are now under consideration, which 
will add about 1,600 Kw. to the capacity of the station, and 
will probably consist of turbo-generators. 

The works proper consists of à large engine room, con- 
taining generating plunt, auxiliaries, switchboard and trans- 
former platforms, boiler house with coal shed, mechanics 
shop and electrician’s laboratory, all roomy, well lighted, and 
very conveniently arranged. | 

The generating plant consists of four 1,000-н.р. triple- 
expansion condensing engines, by Richard Hartman, of 
Chemnitz, direct coupled to four 800-kw. three-phase 
alternators, generating electricity at a pressure of 800 volts, 
with a frequency of 50 cycles per second. 

The engines, running at a speed of 100 r.p.m., have 
done good service, and are frequently called upon to 
develop 1,200 н.Р. The steam pressure is 175 lbs. per 
aq. in., and an average vacuum of 25 in. being obtained, the 
steam consumption generally runs no higher than 15:4 lbs. 
per H.P.-hour. 

The valves of the high pressure cylinder are of the piston 
type, whilst those of the intermediate and low pressure 
cylinders are ordinary flat slide-valves. Regulation is 
performed by means of a special motor-driven governor, 
controlled from the switchboard. 


The generators are of Messrs. Siemens &  Halske's 
stationary armature type, wound on the star system; the 
rotating fields are excited from djnamos carried on the end 


BOILERS АВ NOW ABRANGED FOR HAND FARING. 


of the main shuſts. The exciters are of the internal field 
type, with external commutator, and supply current at a. 
pressure of 120 volte. 

Regulation is effected by means of field and main current 
rheostats, which also are operated by a small motor con- 
trolled from the switchboard, the electrician-in-charge thus 


having complete and instant control over both the excitation 


and the governing of the generators, an admirable arrange- 
ment. 

The engine room equipment also includes a small 
auxiliary generating plant for lighting the works during 
emergencies. 

The condensing plant is in duplicate, each set providing 
for two generators, and consisting of a 100-H.P. compound 
engine on the main floor, driving direct an air pump, and 
by belt, а centrifugal circulating pump in the basement. 
Circulating water is obtained from the dam outside. 

Make-up teed water for the boilers is drawn from a well 
80 ft. deep, on the further side of the dum, by means of a 
small motor pump; the condenser water, after being 
filtered, is pumped back to the boilers, the high temperature 
obviating the use of heaters. 

The boiler house, running parallel with the engine room, 
contains eight Steinmüller multi-tubular boilers, each having 
а capacity of 500 н.р. and a heating surface of 3,800 sq. ft., 
and generating steam at a pressure of 180 lbs. per sq. in. 
Stoking was formerly done mechanically, but the nature of 
the fuel proving unsuitable, it is now performed by hand. 


TRANSFORMERS IN SuB-STATION. 


Coal is derived ‘from the colliery of the Transvaal Coal 
Trust Co., about 3 mile away, and is conveyed along the 
private line direct into a coal shed forming an extension 
of the boiler house ; from this it is carried in trucks to the 
boilers, The ash is simply disposed of, being used to form 
and strengthen the breakwater of the dum. 
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The average amount of coal used is 1,000 tons per 


month. 


The switchboard 
is fixed in a recess 
off the centre of 
the* engine room, 
from which a fall 
view of the generat- 
ing plant їз ob- 
tained,and contains 
1,000-ampere main 
switches; Ferraris 
watt-hour, ampere 
and voltmeters ; also 
8 nisers, ex- 
citer, and governor 
regulator switches. 

Current enters the 
board from the 

rs at 800 
volte, and from the 
bus-bars passes to 
the transformer 
platforms, which are 
erected at the 
further end of the 
engine room, and 
are open and in 
ful sight. Неге 
are installed 16 
200-xw. three- 
phase transformers, which raise thie 
pressure from 800 to 12,000 volts. 

In an intermediate platform or 
chamber, on the low pressure side, 
are placed both switches and fuses, 
but on the high pressure side, fuses 
alone, the line being intersected with 
air-break switches along the 
route 


The transformer coils are built 
in sections, spare ones always being 
at hand, so that a breakdown can 
be quickly rectified. The secondary 
pressure varies from 10,000 to 
12,000 volts, according to the load. 

The rest of the works equipment 
consists of smith’s shop, mechanics’ 
tool room and electricians’ labora- 
tory, where the repair of motors and 
transformers, and the calibration 
and repair of meters are undertaken. 

The Aron meters were formerly 
used, but have been found unsuitable 
for this country, where the dust 
storms play havoc with the 


mechanism, and they аге now 


ME. a replaced with Ferraris watt-hour meters. 
out-houses‘ consist of stores, stables, Kaffirs’ com- 


pound, and further away, the residential quarters of the white 
staff. The staff aggregates some 160 men, of whom 130 are 


Kaffirs employed in stoking, greasing 
and general labouring. 

The white staff consiste of a 
general manager, resident engineer, 
storekeeper and compound manager ; 
also two electricians, three switch- 
men, five enginemen, four greasers 
and four fitters, a boilermaker, 
mason, carpenter and plumber. 
Employment is also found for three 
apprentices. 

For the upkeep of about 28 miles 
of line, three inspectors and three 
linesmen have been found ample ; 
these, however, are tried and com- 
petent men, and hold positions of 
trust and responsibility. 

The line, as intimated, consists 
of 28 miles! of conductors, running 
along the veldt to Johannesburg, 
and branching off to the various 
mines supplied on the way. 

The cables are 
three double bare 
wires of a sectional 
area of 140 sq. mm. 
per double wire, 
supported by steel 
poles 28 ft. high, 
made by the British 
Mannesman Tube 
Co., the distance 
between poles being 
90 ft. The line is 
wire - guarded the 
whole of the route, 
and to overcome 
self - induction and 
atmospheric effects, 
the insulators are 
80 arranged as to 
give a continual 
helical twist to the 
line, the original 
position of the in- 
sulators recurring 
at every sixth pole. 

Great trouble was 
at first experienced 
from lightning, bat, 
by continual and 


Тор or BoILERBs. 


persevering experiments, a form of horn arrester has been 
devised which has practically overcome this difficulty. 
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The line is divided into sections, connected through with 
air-break switches fixed high up on the poles. Telephone 
boxes are also installed at these points to facilitate the repair 
of faults, Faults on the line rarely occur between Brakpan 


Borrar HOUSE, AS ORIGINALLY ARRANGED. 


and Elandsfontein, but at this station branch lines become 
frequent and the insulation difficult to maintain. 

A high line efficiency is obtained ; the loss by leakage, 
in resistance, and in transformers has been found to be only 
7 per cent. from ВгаЕрап to Johannesburg during the time 
of the maximum load. 

Where theline has to cross the main road, according to 
regulations this must be done at right angles, and it is 
estimated that the strain on the poles at these points exceeds 
4 tons. 

Each mine supplied is equipped with a separate trans- 
former station, where the pressure is reduced to 120 volts 
for lighting and 250 or 500 for power purposes. Access to 


BEREAISUB-STATION, JOHANNESBURG. 


these stations is only gained by the Brakpan linesmen, the 
responsibility of the company ceasing at the low pressure 
bus-bars, which are contained in а separate compartment. 

The largest consumer is the Johannesburg Municipality, 
which obtains 800 Kw. at a pressure of 2,000 volts from a 
transformer station in Berea Street, Johannesburg. The 
station is divided into two compartments, one of which con- 
tains the company's step-down transformers, regulators, &c., 
and tbe other the 2,000-volt bus-bars, switches, instrumenta, 
&c., in charge of an attendant of the municipality. 

Current at 10,000 to 12,000 volts pressure enters the 
transformer station through a double-prong air-break switch 
erected at one end of the chamber and close to a door opening 
from the outside, access to the switch being gained from that 
door only. 


The secondary pressure of the transformers is regulated, as 
will be explained later, automatically ; under ordinary cir- 
cumstances there is absolutely no need to enter the high- 
pressure chamber after the current is switched on, which 
is generally about 5 p.m. 

Installed in the transformer chamber are 
eight 100-Kw. three-phase transformers, 
five of which installed at the commence- 
ment are air-cooled, the rest being of a 
new oil-insulated type, recently put down. 
They are arranged along the sides of the 
chamber, with all the high-pressure coils 
facing the centre of the room, The cur- 
rent passes from the high-pressure switch 
through copper bars, all painted red, to the 
fuses arranged on frame work close to 
the floor, and thence to the transformers, 
all the primary wires thus being kept 
distinct. The secondary, or rather the 
2,000-volt wires, are taken upwards to 
porcelain insulators arranged on beams, and 
thence through to the other chamber and 
the bus-bars belonging to the municipality. 

The contract between the Johannesburg 
Municipality and the R.C.E.W. stipulates 
that the secondary pressure shall be ‘kept 
within 24 per cent. of 2,000 volte. To 
comply with this regulation there are 
installed in the high pressure chamber 
two regulators or equalisers. One, installed 
since the commencement, is a transformer- 
type regulator. Connections made from 
the junction of the star winding to the coils 
of the regulator, are arranged to add to, 
or deduct from, the bus-bar pressure to an extent of 250 volts, 
according to whether the pressure is low or high. 

The regulator is worked automatically by a small electro- 
motor operating а cam and plunger arrangement, Оп the 
plunger is a spring catch, corresponding with notches on 
the circumference of the switch wheel, an electro-magnet 


AUTOMATIC PRESSURE REGULATOB, NEW TYPE. 


bringing these into contact. The magnet is in turn worked 
automatically direct from the bus-bars, through a small 
step-down transformer, and a relay instrament of Ferraris 
manufacture. When the pressure is high it operates the 
relay, closing the electro-magnet circuit, and thus bringing 
the plunger into contact with the switch. | 
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The other type, recently installed, is, as will be gathered 
from the view on the opposite page, in the shape of an 
induction motor, the small motor in this case being placed 
on the top ; this, through worm-gearing, operates a crank 
turning the rotor, which moves through two right angles. 
This alters the pressure of the circuit, by raising or lowering 
the power factor of the transformers. 

e small motor of this regulator is operated similarly to 
the other, but has a distinct advantage, as in this case the 
motor runs only when required. 

The pressure here, after being transformed down to 2,000 
Volta, is further reduced by the municipality in transformer 
kioeks in the streets, and оп the consumers’ premises, to 
120 volta. 

Current from this transformer station is used to light 
Jeppestown, Doornfontein, Hospital Hill, Yeoville and 
Berea, suburbs of Johannesburg. Mention must also be 
made of а large store erected on the City and Suburban 
G.M. Co.'s property, where motors, transformers, and all 
electrical accessories are kept to supply mines, &c., on the 
Johannesburg side of Elandsfontein. 

Two. regulators are installed in the transformer 
stations supplying the Johannesburg railway station and 
the Elandsfontein railway station. ‘These stations absorb 
loads of 150 and 50 Kw. respectively. 

The highest maximum load of the Brakpan works is 
2,200 Kw., and the average maximum load 1,600 KW., the 
various mines along the route, amongst which may be men- 
tioned the following, absorbing the rest:—Coal mines at 
Brakpan, Witwatersrand Deep G.M. Co., May Consolidated 
G.M. Co., Jumpera Deep G.M. Co., Jumpers G.M. Co., 
where a large undergrouud electric hoist is installed, &c. 

The cost of generation is about 1:54, per unit, and energy 
is supplied to consumers at various charges, arranged to be 
advantageous to both congumer and supplier. 

Our grateful acknowledgments are due to Mr. J. C. F. 
Bergama, the acting general manager, and Mr. W. Mauss, 
the resident engineer at Brakpan, especially to the former, 
who made a special appointment with our representative to 
go out to Brakpan from Jobannesburg, and gave much 
valuable assistance in the preparation of this article. 


ELECTRIC TRACTION NOTES. 
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Middlesex.—At the County Council monthly meeting on 
Thursday of last week, it was reported that the tramway agreement 
with the Metropolitan Electric Tramways, Ltd., had been practi- 
cally settled in accordance with the terms of the Council's resolu- 
tions of April 30th last. It would, however, be necessary to have a 
separate agreement with the North Metropolitan Electric Power 
Supply Co. as а security for the carrying out of the agreement with 
the first-mentioned Pompan. A further report presented showed 
that the County of Middlesex Light Railways Order, 1903, 

the construction of light railways in the parishes of 
Acton, Edgeware, Edmonton, Enfield, Finchley, Friern Barnet, 
Hendon, Hornsey, Little Stanmore, Southgate, Tottenham, 
Wem „ Willesden and Wood Green, had been submitted to the 
Board of Trade for confirmation, and would probably be confirmed 
in due course, The following estimates had been submitted to the 
County Oouncil by the Finance Committee :—County of Middlesex 
Light Railways (Enfield extensions), £74,862 ; light railway from 
Whitstone to the county boundary, £10,725; County of Middlesex 
Light Railways, 1902, Order No. 1, £779,312. The Oouncil now 
requested the Finance Committee to submit a further estimate of 
£135,000, which, added to the £864,900 already submitted, would 
make up the £1,000,000 authorised to be borrowed under the Order. 


Reading.—The Town Council purpose opening the new 
electrical tramways on the 22nd inst. | 


Wolverhampton.— Within the past few days a balance- 
sheet, showing the result of the working of tbe tramways during 
the past 12 months, has been prepared by the borough accountant 
(Mr. Howell) but it has not yet been officially published. How- 
ever, Mr. Alderman Craddock (deputy chairman of the Tramways 
Committee) at a municipal election meeting at the close of last 
week, stated that he had no right to make the contents of tne 
belance-sheet public, but he said the tram question waa being so 

i that it was time someone laid the real facts befcre 
the ratepayers. Не had teen a statement in the Express and Маг 
that the old horse cars used to make a profit, but their up-to-date 
electric cars were ranning at а loss. The stateroent he held in his 
band was not his (Alderman Craddock’s) but the borough ac- 
countant’s, and though he was not infallible the figures could not 
lie. During the past year the figures were— 


Horse TBACTION. 


Expenditure ... oa -— jsx £5,478 15 1 
Income Ses rm x ós 4,654 14 0 
Loss on the working £824 1 1 


No allowance was made in these figures for interest or sinking fund 
they were the working costs only. 


ErEcTRIC TRACTION. 


Expenditure ... E T e .. £11,670 2 10 
Income and advertisements 21.352 17 2 
Gross profit. T .. £8682 14 4 


They could not depreciate the horse lines, so they charged the 
interest and sinking fund of both classes against the electric trac- 
tion. This gave— 


Loss on horse traction £824 1 1 
Interest РЕ T Ж 4,353 5 10 
Sinking fund... i ve 2,226 7 6 
Reserve fund ; 1,972 8 1 

Loss on the year £256 13 5 


It was a huge blunder, ia his opinion, to have continued the 
horse traction, but they bad wiped off the loss, and that was thc 
result after placing £2,000 to reserve, which they need not do. It 
may be added here that Alderman Craddock has omitted from his 
statement the sum of £436 14s. 9d. bank interest, which will make 
his figures agree. Since then Alderman Lewis, a member of the 
Tramways Committee, has also been speaking at a municipal 
election meeting, and replied to Alderman Craddock. He (Alder- 
man Lewis) asserted that the tramways undertaking was at present 
in debt to between £2,000 and £3,000; and further, if everything 
else was counted, the total indebtedness would amount to something 
like £4,000 or £5,000. He was, he said, prepared to prove that 
Alderman Craddock's speech did not contain an exhaustive state- 
ment of the financial condition of the tramways. His figures in 
many respects were inaccurate, aud in other respects they were 
altogether illasive. Alderman Craddock had not said a word about 
depreciation and maintenance of the tram system for the year, 
which would mean nearly £2,000, nor about the fact that in the 


_ bglance-sheet they had omitted to put dowa anything at all for the 


rent of the land on which the car-shed stood. Ав to £50 being paid 
for insurance re third parties, a little time ago a cheque for £250 
was passed, and if the Corporation had their third party risks 
properly insured £500 ought to have been put down in the balance- 
sheet. A complete balance-sheet was asked for long ago. It could 
have been, ought to have been, and would have been laid before the 
town if there had been anything like business capacity in the chair 
of thecommittee. Months ago he (Alderman Lewis) prophesied that 
there would be а deficit respecting the trams. When he said so, 
Alderman Craddock declared there would be a profit on the trams 
satisfactory to the ratepayers. Now,on his own admission, there 
was а loss of about £250. Proceeding, Alderman Lewis contended 
that the Act of Parliament under which the town had a right to run 
the trams said that if there was a loss upon them it must be met 
“ forthwith ” by the raising of the rate. If there was no juggling 
with figures, and if some ingenious subterfuge were not adopted for 
the hanging up of the debt incurred, the tramways would mean 2d. 
on the rates next year. 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable.— The last connection of the 
Commercial Pacific cable was made at Honolala on Saturday night 
last, and President Roosevelt sent a message of greeting to General 
Taft at Manila. Later, the President (at 11.25 pm.) sent a . 
message westward round the world to Mr. Clarence H. Mackay, 
President of the Commercial Pacific Co., who was with Mr. Roose- 
velt at Oyster Bay. The message came back at 11.35 p.m. Mr. 
Mackay’s reply to Mr. Roosevelt, which was sent eastwards around 
the globe, returned in 94 minutes. 


Brighton Telephones.—The National Telephone Co. 
have decided to impose terminal fees on calls origirated by Cor- 
poration subscribers at the maximum in the scale mentioned in the 
Corporation license, and the Corporation propose to charge 
terminal fees to the same extent that the National Telephone Co. 
charge them. 


East Dereham Telephones.—The U. D. C. has appointed 
a Committee to consider the provision of a telephone system for 
the town. 


New French Cables.—In the Chamber of Deputies on 
June 29th, the Bill for the laying of cables between Brest and 
Dakar, between Madagascar, Reunion and Mauritius, and between 
Saigon, Pulo-Condor and Pontianak, was adopted, after urgency 
had beon declared for the measure. 
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Telegraphic Interruptions and Repairs :— 
CABLES. 


INTERRUPTED, REPAIRED, 
Latakia- -Cyprus . ee oe ee June 90, 1909 .. ee 
Trinided- Demorara No. 1 ег ee ee ee Aug. 27, 1901 .. “a 
Dominica-Martinique . ae T T . Мау 8, 1902 ee 
Bt. Lucia-Martinique ee ee ee ee ee May 8, 1902 ee ee 


Guadcloupe-Martinique T ex is .. May 9, 1903 


e? oe 
Martinique-Puerto Plata oe ee .. July 10, 1902 T 
Cayenne-Pinheiro oe oe oe ee ee Aug. 13, 1902 ,. ee 
Bt. Juucia-8t. Vincent oe ee ee oe Rept. 19, 1902 .. ee 
Кеівва-Івва oe oe es n eo Oct. 22, 1902 ee ee 
Reissa-Yemani .. ws sa oe . 


oe . Oct. 22, 1902 oe 
eo ee Feb. 71, 1908 ee ee 
А .. April 18, 1908 .. 


Paramaribo-Cayenne .. 
New York-Haiti 


siteebondo-Bandlermasin .. July 6, 1903 
LANDLINES. 
Dagua-Buenaventura.. . June 22, 1903 .. June 25 


Wireless Telegraphy.—In ilie House of Commons on 
June 30th Mr. Bonar Law told Major Seeley that it was proposed 
in the first instance to connect with shore stations by wireless 
telegrapby the following six lightships:— The East Goodwin, the 
South Goodwin, the Gull, the Tongue, the Sunk, and the Crcas 
Sand. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdare.—July 11th. The U.D.C. wants tenders for 
the installation of fire call belle. Particulars at the Surveyor's 
Office, Town Hall. 

Bath.—July 17th. Jet condensing plant, feed pump. 
pipe work, &c., for electricity supply extensions. See Official 
Notices" July $га. 

Blackburn.—July 27th. Main switchboard and acces- 
sories. See Official Notices to-day. 


Colne.—July 21st. Lancashire boiler, stoker, 
condeneer, &c. See Official Notices“ to-day. 


Derby.—July 13th. Battery. balancers and boosters, 
Bwitchboards. See Official Notices” July 3rd. 


Guadeloupe, —August 29th. Tenders аге being invited 
until August 29th next by the municipal authorities of Point à Pitre 
(Guadeloupe) for the concession for the public and private electric 
lighting of the town. 


Hammersmith.—July 15th. Forty alternating current 
arc lamps, dc. See “ Official Notices” June 26th. 


Hammersmith.—July 21st. Electric pumping plant 
for the Borovgh Council. See Official Notices“ to-day. 


Hungary.—August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the cstablishmcvt in the town of а central 
electricity generating rtation of a capacity of 500 н.р. 

Ipswich.—. July 14th. Electricity meters. Sce ** Official 
Notices" June 26th. 

Launceston (Tasmania). — September 28th. 
more electric meters. бее “ Official Notices" June 12th. 


London.—August 11th. Low’ tension feeder switch- 


boards for the tramways sub-stations in Camberwell and New Cross. 
Bee “Offcial Notices tc-day. 


New South Wales. — September 12th. Tenders are 
being invited by the Railway Commissioners for New South Wales, 
for an additional gencrating set of 1,500 kw. for their tramway 
power station. 

Newport (Mon.).—July 16th. The School Board are 
prepared to receive tenders for the installation of the electric 
light at S. Woolos Schools. Tenders to, and details from, John 
Hutchin, clerk to the Board. 


Pietermaritzburg.—July 29th. Six each single-deck 
* hogie and double-deck single-truck cars for the Corporation. Sec 
“ Otli sial Notices July 3rd. 


Poplar.—July 22nd. Water softening plant for the 
workhouse. See Official Notices" to-day. 


Portugal. — October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Preston.—July 22nd. Boiler house plant for tramways 
power station (economisers, feed heaters, and pumps). See Official 
Notices " to-day. 

St, Asaph.—July 16th. Isleetric lighting of the work- 
house and new iofirmary. Details from tke Master of the work- 
house. 

St. Paneras.— Joly 14th. 350,000 carbons (12 months’ 
supply). See Oficial Notices June 19th. 


St. Paneras.— July 14th. Electric jenny and crab. 
Bee Official Notices June 26th. 


Servia.—July 13th. The municipal authorities of Nisch 
are inviting tenders until, July 13th for the estab :ishment of a 
central electric lighting station in the town. 


cable, 


500 or 


Sheftield.—July 2186. 
“ Official Notices” to-day. 


Spain.—Jaly 25th. Tenders are being invited by the 
Spanish Post and Telegraph Authorities for the ‘supply of 4 tons of 
bronze wire 2 mm. diameter, and 8 tons of copper wire $ mm. dia- 
meter. Tenders are to be sent to La Direccion General de Correos 
y Telegrafos Carretas, 10, Madrid, whepce particulars may be 
obtained. 


Stepney.—July 21st. Pipe work, water softening plant, 
and storage tanks, for the electricity works. Bee * Notices 
June 26th. 

Swindon.— July 231d. Seven eie cars with trucks 
and motor equipments. See “ Official Notices " to-day. 


Tiverton.—July 18th. Electric lighting installation 
for the borough. See Official Notices to-day. 


West Ham. — July 14th. — High-tension feeders and 
other cables. See Official Notices June 19th. 


Weymouth and Melcombe Regis.—July 19th. Boilers, 
engines and dynamos, and various other plant for electric lighting. 
бее '' Official Notices " June 26th. 


Electricity meters. See 


CLOSED. 


Battersea.—The B.C. has accepted the tender of the 
General Electric Co. (1900), Ltd., for switcher, &, at £167, and for 
lamps at £83. Also the tender of the Wrlsall Electrical Co., Ltd., 
for fuse boxes at £227. An order for flexible wire has been placed 
with Messrs. W. T. Glover, Ltd. 


Bermondsey.—The B.C. received the following tenders 
on Tuesday, for a reversible booster:—Crompton & Co., Ltd. 
(accepted), £449; Lancashire Dynamo and Motor Co., Ltd., £388 ; 
Electric Construction Co., Ltd., No. 1 tender £612, No. 2 £685. 
The Albion Clay Co. was the successful tenderer for 9,L00 yards of 
4-іо. conduits at the following prices:—2-way, 28. 94d. per yard, 
3-way, 38. 10d.; 4-way, 4s. 10d.; 6-way, 7». 8d. 


Colchester.—The T.C. оп July Ist accepted the follow- 
ing tenders:—Henley's Telegraph Works Co., Ltd., for cable, at 
£1,635; Klein Engineering Co., for water- cooler and ‘tray, at £713 ; 
Messrs. Davey, Paxman « Co., for condenser pipe work, at £116, 
and exhaust range, at £225. 


Felixstowe.—The U.. C. bas accepted the tender of 
Messrs. Johnson & Phillips for the supply of arc lamps and for 
cables, the latter at £945. 


Gloucester. — A joint meeting of the Electricity and 
Tramways Committees of the City Council was held on Friday last 
week to consider tenders received in connect ion with the Corpora- 
tiou's tramways undertaking. The report of the consulting engi- 
neers was received, and the tender recommended to the Council for 
acceptance for the powcr station (cxcluding the enlargement of 
buildings) was £7,012 16s. The tender decided upon for the whole 
of the outside work, as distinct from the generating station, was 
469, 104 78. 7d., and does not include the enlargement of the саг- 
shed in Bristol Road. 


Islington.—On Friday of last week second revised 
tenders were received by the Borough Council for the extension of 
mains in the Canonbury district. The tendere, original and revised, 
were as follows:—Anchor Cable Co, Ltd., original tender, £5,161, 
first revised tender, £6,117, second revised tender, £5,710; Western 
Electric Co., original tender, £5,197, first revised tender, 45, 373, 
second revised tender, £5,408; W. I. Glover & Co, Ltd., original 
tender, £5,531, first revised tender, £5,615, second revised tender, 
£5,650; British Insulated & Helsby Cables, Ltd, origiual tender, 
46,143, second revised tender, £5,351; St. Helens Cable Co., 
Lid., original tender, £6,145, second revised tender, £6,151; 
Callender’s Cable Construction Co., Ltd., original teuder, £6,435, 
second revised tender, £6,272; Siemens Bros. & Co., Ltd, origiaal 
tender, £6.539, second revised tender, 46,20%; Henley’ 3 Telegraph 
Works Co, Ltd., original tender, £6, 550, second rcvised tender, 
LHW; W. F. Dennis & Co., original teuder (No. 1), £7,013, 
original tender (No. 2), £7,177, second revised tender, £6,315. The 
second revised tender of the British Insulated and Helsby Cable», 
Ltd., at £5,351 жаз accepted, and a motion for the sealing of the 
contract was passed. The Electric Lighting Committee again 
brought up a recommendation (referred back by the Council at tbe 
last meeting) that a contract be sealed with the Electrical Cou- 
struction Co., Ltd., fur the supply of 37 30-kw. transformers for 
£2,966 10s. 6d. After discussion the recommendation was agreed to. 


Leith.—The Scottish Co-operative Wholesale Society, 
Ltd., bas placed an order for one 100-x w. engine, and a Mather and 
Pla't generator for its Leith branch, with Messrs James Howden 
and Co., Glasgow. For the Rishton Paper Mills, of Messrs. A. М. 
Pecbles & Son, Ltd, Messrs Mather & Platt, Ltd., have placed au 
order for one compound engine of 300-н.р. in coanection with the 
clectrical equipment, with Messrs. J. Howden & Co. 


London.—The I. C. C. has accepted the tender of Kirk 
and Randall, amountiug to £29,434, for the erection of the second 
portion of the Clapham car- -shed. 


Rochdale.—The following tenders have been. accepted.: ~ 
by the T.C. for the tramwaşs:—Messrs. J. G. White 4 Co, Ltd., 
for overhead line equipment, at £21,620; Lorain Steel Co., for 
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points and crossings for special work, entrance to car-shed, rails, 
and fishplates, at £2,587; Hadfield's Steel Foundry Co., Ltd., for 
points and crossings for the general track, at £5,322. 


Stepney.—The Lighting Committee of Stepney Borough 


Council bas received the following tenders :— For supplying carbons 
for the year ending June 30th, 1904, Messrs. Johnson & Phillips 
(recommended), £264; G. Braulik, £266; Crompton & Co., Ltd, 
£266; Sloan Electrical Co, Ltd., £266; General Electric Co., Ltd., 
£289. For supplying meters.for 12 months—up to 10 amperes, 
Reason Manufacturing Co., Ltd. (recommended), £331; Ferranti, 
Ltd., £357 108 ; Chamberlain & Hookham, Ltd., E400. Above 
10 amperes, Messrs. Ferranti, Ltd. (recommended), £534; Chamber- 
lain & Hookham, Ltd. £635; Reason Manufacturing Co., Ltd., 
£680. For supplying demand indicators for the year—Reason 
Manufacturing Co. (recommended), £615; General Electric Co. 
(1900), Ltd., £660. Eight tenders for meters and four for demand 
indicators were rejected as not complying with the specifications. 


FORTHCOMING EVENTS. 


Monday, July 13th.—At 5 p.m. Physical Society. Special general 
meeting of the Fellows at the Royal College of 
Science, South Kensington, to pass a special resolution 
relating to the articles of association. 

Wednesday, July 15th, and three following days.—Convention of 
the Manicipal Electrical Association at Sunder- 
land, &c. 


ADDENDUM TO ELECTRIC TRAMWAYS 
LIST. 


BALroRD.— Miles of track, 53, mostly double. Annual car-mileage, 
3,980,590; pass. carried, 28,150,675. Cost per car-mile, 
7 44d. ; ratio of expenses to receipts, 72-47%. Energy 
purchased from Electricity Committee at 2d. per unit. 


NOTES. 


Grimsby's Refase Destructor.—After many years of 
consideration, during which tbc members of the Works Committcc 
have visited many towns to inspcct various types of refuse 
destructors, the Borough of Grimsby is at last in a position to deal 
with tbe town's refuse in a sanitary and scientific manner. A four- 
cell Horsfall destructor has been егес:ей, capable of dealing with 
40 tons of refuse per day, at a total cost of about £10,000. This 
fgure includes the crusher and mortar mill and offices. The drying 
fres were lighted on April 20th, апа the destruction of refuse 
began on May 110. The farnaccs are of the Horsfall standard 
type, with top feed. А clinker conveyer is fixed in front of the 
furnaces, by means of which the clinker is conveyed to the crusher 
house, where crushers and mortar-making machinery arc fixed. A 
Babcock-Wilcox boiler is fixed in conjunction with the destructor, 
the steam from which will drive the motor-making machinery, and 
if there is any «urplus ít will, no doubt, be used in the adjoining 
electricity works. A centrifugal dust-catcher, а speciality of the 
Horsíall Co., is fixed near the chimney, and space is left for an 
economiser and a second boiler, which will be fixed when the elec- 
tricity works requires extensions. We wish success to the venture, 
and are glad to find that no absurd claims are put forward as to 
eteam-ra‘sing. 


Obituary.—The death took place on Sunday lust of Mr- 
G. Н. Robertson, who will be remembered by many of our readers 
for his work on the Chemistry of Secondary Batteries," the main 
results of which were embodied in papers read before the Royal 
Society in June, 1891. Mr. Robertson, who was the son of a dis- 
tinguished Indian officer, began life in the Army, but was compelled 
to resign his commission after а few years on account of ill health. 
He then (1885) took up electrical engineering and electro-chemistry, 
and studied under the late Mr. W. Lant Carpenter and Profs. 
Ayrton aud Armstrong. Ia the spring of 1892 he was elected 
regietrar aud of the Institute of Chemistry, but in 1894 
illness brought on blindness, and once again an active career had to 
be given up. There was a strong vein of originality in Mr. 
Roberteon, and had he only been given the ordinary allowance of 
physical well-being, he would undoubtedly have made further 
valuable additions to our electro- chemical knowledge. 


Oar National Trade.—The members of the Committee 
which bas been appointed for the purpose of inquiring into the 
position and duties of the various Government departments, with 
the view of consolidating the commercial and trade interests of the 
country in one department, are :—Lord Jersey (chairman), Sir J. 
Gort, Sir J. Mackay, Віт C. Ryan. There is to be one other member, 
ond his name will be announced shortly. : 


Е Ld - 
WO МЕ a 8 


Personal. Mr. David Martin, late assistant and interim 
works manager of Messrs. Ferranti's switch department, has 
been appointed manager of the Electrical Trades Supply, Ltd., 
Birmingham. Before leaving he was made the recipient of many 
useful presents and congratulatory wishes. 

The Chester and North Wales District staff of the National Tele- 
phone Co. have presented a carved polished oak spirit frame, 
mounted with electro-silver, and three etchings of old Chester, to 
Mr. Lowe, late manager of the district, on his departure for 
London. Mr. Lowe is succeeded at Chester by Mr. Stirling. 

The South-West Lancashire staff of the National Telephone Co. 
have presented a fitted travelling bag and fitted dressing cage to 


. Mr. Е. J. Gerrard, chief electrician, on his departure to take up a 


position with the company in London. 

Bir Samuel Canning's address is now Dashwood House, New Broad 
Street, E.C. 

Mr. J. B. Peace, M.A., Emmanuel College, has been appointed 
Lecturer in Electrical Engineering at Cambridge, for five years from 
midsummer, 1903. 

The staff of the Sheffield Corporation Electric Tramways have 
presented a case of cutlery to Mr. A. A. Alton on bis marriage. 


B.E.T. Annual Sports.—On Saturday, July 4th, the 
B. E. T. annual sports were held for the third year in succession on 
the club ground at Wormholt Farm, Shepherd's Bush, aud some very 
keenly contested races were witnessed by а large assemblage, who 
fully appreciated the high standard of athletics which was main- 
tained in the different events. Apart from the general amusement 
caused by such contests as the sack race, potato race, and three-legged 
race, great interest was shown in those eventa which counted in the 
competition for the very handsome chalienge cup presented to the 
club by Mr. E. Garcke; this was won by Mr. Н. A. Stagg, who 
showed himself a very good all-round athlete, though he was closely 
pressed by the other competitors in some of his races. The most 
sporting event was undoubtedly the 100-yards handicap veteran's 
race, which resulted in one of the closest finishes of the day. An 
excellent programme of music was performed by the “Т” Division 
Police Band, eight of whom subsequently engaged in a tug-of-war 
with ten of the B.E.T. staff, who proved victorious, amid loud 
cheers. The prizes, which were presented by various donors, 
were then distributed by Mrs. E. Garcke, to whom a hearty vote of 
thanks was carried by acclamation. After sundry other cheers in 
honour of various sports officials, the function terminated, and the 
performers and spectators alike departed after a most enjoyable 
afternoon. 


Physical Society,—The meeting of sune 26th (Dr. 
R. T. Glazebrook, F. R. S., president, in the chair) was held by 
invitation of Dr. Waller, in the Physiological Laboratory, 
University of London. Dr. Waller gave a demonstration of “The 
Effect of Light on Green Leaves.” The effect of light is to produce 
a current (of an E.M.F. of the order of 0°01 volt), at first from the 
illuminated to the dark parts in the leaf, and later (or as an after 
effect) from dark to illuminated. These currents are apparently au 
index of two opposite processes in the leaf, ., dissimilation and 
assimilation, and give very close analogies to the analogous pro- 
cesses in animal tissucs (c.), Nerves). Dr. Waller also demonstrated 
the“ Blaze" currents in animal and vegetable tissues. These are 
seen when a strong exciting currcat (such as an induction-shock of 
sufficient voltage) is led through a pair of non-polarisable elec- 
trodes, and these are then connected witb a galvanometer. An 
electrical response (of greater energy than the exciting current) is 
given in the reverse direction to the ordinary polarisation counter- 
currents. Dr. Waller also showed two methods for the quantitative 
estimation of chloroform vapour іп air. Dr. N. Н. Alcock exhibited 
а method of determining the temperature limits of nerve activity in 
warm-blooded and cold-blooded animals. 


Correction.— In our report last week of the proceedings in 
connection with the Sheffield Corporation Bill, for“ Mr. Hassett,” 
read "Mr. R. P. Blennerhassett, K.C.," who was couusel for thc 
petitioners, with Mr. M. O'Sullivan as junior. 


New Magnetic Observatory.—In regard to the in- 
tended removal of the magnetic observatory from hew Gardens, on 
account of the instruments being disturbed by electric traction, it is 
understood that negotiations have been practically concluded with 
the Duke of Buccleuch for acquiring a piece of ground on the farm 
of Cassock, in the parish of Eskdalemuir, about fifteen miles above 
Langholm. It is not intended, it appears, to do the ordinary com- 
mercial work connected with the hew Observatory at Eskdalemuir. 
The regulation of ship's compasse:, &c., will be done in London as 
usual, but in regard to earth currents and seismograpbhic observations 
generally they will be made at the new institution. Tne new site 
is 15 miles from any railway. 


International Fire Prevention Congress.—uripng 
the past week the above Congress, convened by the executive of 
the British Fire Prevention Committee, has been holding its meet- 
iage, with beadquarters at the Caxton Hall, Westminster. Oa 
Monday last the formal opening of the Congress was performed in the 


Empress Theatre, Earl's Court, by the Rt. Hon. the Lord Mayor of 


London, and following that during the remainder of the week were 
sectional meetings, luncheons, receptions and 77/es, ad libh. At the 
sectional meetings papers were read on Building Construction aud 
Equipment," Electrical Safeguards and Fire Alarms, “Tae 
Storage of Oils, and Spontaneous Combustion," Fire Survej and 
Fire Patrols,” “ Fire Lasses and Insurance," and Fire Tests and 
Btandardisation." Papers of electrical interest were read by 

esers. Alex. Siemens, G. Н Oatway, E. C. de Segundo, Hip. Casier, 
and Alfred Hands, а digest of which will appéar in our next isspe . 


— 
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Experimental Boiler Testing.—The description of the 
experimental boiler given to the Ohio University serves to remind 
one that it is by no means necessary for the purposes of the student 
that the plant they test should be particularly high class. College 
professors make tho huge mistake of aiming at records. They strive 
for some record evaporative performance, throw into the face of & 
gaping world impossible efficiencies and expect figures to be 
ewallowed which trench dangerously on the verge of 100 per cent. 
Everyone, except а few of their students, knows their figures to be 
unreliable and strained. The worst of it is that a false standard is 
set up, and makers of patented apparatus feel aggrieved when their 
producta do not show the same exceptional and impossible figures. 
When the professor doffs hie gown and ascends to the region of the 
practical, he is apt to bring with him his inflated percentages, and 
comparative testing work goes to tbat engineer who will swear to 
the most impossible figures. The whole system is pernicious, and it 
is really very questionable if students benefit much by testing 
college plant with its all ways round multiple systems of connecting 
up that are not met with in practice. A commoner type of plant 
and makeshift methods carried out by the students themselves 
would give them better ideas of actual conditions. In the plant at 
Ohio University, described by Mr. Hitchcock to the American 
Society of Mechanical Engineers, we find a form of furnace that is 
somewhat uncommon onthisside. It isstyled the Dutch oven, and 
consists simply of what we should here call an external furnace to 
a water-tube boiler, of such a design that the firebrick arch over tbe 
grate extends beyond the grate, and во far the style of furnace is 
good, though immediately beyond the arch the gases pass directly 
between the tubes overhead, though they might, we think, with 
advantage have been carried further back so as to travel paraliel 
with the tubes on their return path. Evaporative testa have been 
rather overdone ; combustion tests have been neglected. What is 
wanted is & series of tests on furnace arrangements, especially 
in respect of the proportion of firebrick employed, the thick- 
ness of fires and so on in relation to draught intensity aud 
tbe result in percentage of CO, absence of smoke and final or flue 
temperature. Many tests might be made which need not take account 
of evaporation. The paper gives & very complete record of the 
method of testing employed and of the apparatus used, but does not 
tell if the results were obtained with or without smoke formation, 
though itis notable that a 16 per cent. in one case gave a percentage 
of carbonic oxide double that which resulted from an excess of 66 
per cent, and treble that due to 89 per cent. of excers air, figures 
which point possibly to insuflicient mixture or too rapid cooling, or 
both. In the lung run, however, the trial with the smallest excess 
of air gave the highest evaporation. 


Bolt Stresses.—<A paper on the stresses due to tighten- 
ing up bolts, such as that presented by Mr. Bement to the American 
Society of Mechanical Engineers, might be amplified very consider- 
ably had anyone made notes of breakages. An ordinary nut and 
bolt form a very powerful combination, and many erectors and 
fitters do not seem to realise the power they exert. They are far 
too apt to screw things up unnecessarily tight. Cylinder and valve 
chest covers only need to be tight enough not to leak at maximum 
pressure, Nuts ought to run easily on their bolts, во that they can 
be tightened close by hand, and made firm with a short key and 
gentle pressure. Then, when the engine is started, should steam 
blow, а firmer pressure must be gradually put on—not too much at 
one time on any one bolt, but a bit at а time all round, without 
excess on any. А bolt ought to be called upon to bear as little as 
possible beyond the steam pressure stress. There is no reason 
to-day why cylinder flanges should be made to overhang the joint 
circle without contact. The outer circumference of a pair of abutting 
flanges ought to be a trifle slack, so that the stress of screwing up 
may be greatest on the joint strip, but the amount of closure possible 
to the bolts ought not to exceed а minute fraction. It should not 
be such as to endanger the angle of the flange by bolt pressure. 
Stresses of erection and fitting up are often far in excess of what is 
necessary. 


Marriage.—Mr. C. W. Bentley, resident engineer and 
recretary of the Alderley Edge and Wilmslow Electric Supply Co., 


was married to Mies Sallie G. Bell, of South Shields, on Tuesday 
last week. 


The Patent Exploitation Case.— From the announce- 
ment which appears among our advertisement pages to-day, it will 
be seen that the Patent Exploitation, Ltd., is appealing from the 
recent decision of Mr. Justice Buckley. 


London County Council.—The Council at its meeting 
on Tuesday decided to advance £3,019 to the Battersea Borough 
Council for tbe purchase of additional electric lighting plant. An 
expenditure of £150 was sanctioned for the purpose of allowing the 
chief engineer to visit America to inspect the tramway subway and 
surface tramway works in New York and other cities. 


Appointments Vacant. — Engineer-in-charge for 
Wimbledon (£78); draughtsman for the Blackburn mains depart- 
ment; cable jointers for Durban (15s. per day) ; shift engineer for 
Tunbridge Wells; two pupils for Southwark electricity works; 
tramways inspector for Birkenhead (358.); switchboard attendant 
for Burnley (£78); assistant to the secretary of the I.E.E. (£200); 
assistant electrical engineer for Bray (£80); demonstrator in elec- 


trical engineering for Manchester Municipal School of Technology 


(£120). Вее Official Notices to-day. 


THE CENTRAL STATION ENGINEER. 


Out of 72 applicants, the Electric Lighting Committee of Battersea 
Borough Council has appointed Mr. T. BENNETT, of Bedford, shift 
engineer. 

The employés at Montrose Electricity Works went for a walking 
match round the Basin on Friday last. 

Mr. HARRY WEBBEB, of the Dover Electricity Supply Co., Ltd., 
is the successful candidate for the position of chief assistant engi- 
neer at the Hastings Corporation Electricity Works. 

Consequent upon Mr. J. B. Мовслх, superintendent of mains, 
securing the appointment of electrical engineer at Horsham, Wor- 
cester T.C. bas made the following promotions on the Electricity 
Works staff : —Mr. T. BIRkELL, chief assistant engineer, to be mains 
superintendent at £135 per annum; Mr. A. B. CoPz, second engi- 
neer, to be chief assistant engineer at £120; Mr. 8. BURDICK, 
assistant engineer, to be second engineer at £90. 

Councillor Grey, the chairman of the Burnley Electricity 
Committee, took the employ és of the electricity department for an 
outing on July 2nd. The party went by coach to Higher Hodder 
Bridge, and dinner at the inn was followed by a cricket match 
between the Staff v “The Rest.” 

The Birmingham Sub Committee appointed to select an engineer 
to succeed Mr. J. C. VaupnEY, has, after interviewing several 
gentlemen, reduced the list to four. The four hail from 
Belfast, Bradford, Chester and York respectively, and the final vote 
was to take place on Wednesday. 

Tbe salary of the resident elcctrical enginecr at Edinburgh has 
been increased from £750 to £850 per annum. 


NEW COMPANIES REGISTERED. 


Sprinkler ('o., Ltd. (77,753).—This company was registered 
on June 18th, with a capital of 415, 000 in £1 shares (10,000 preference), to 
acquire any mechanicel engineering, electrical or chemical deviee or process 
for preventing, dctecting or extinguishing fircs, to manufacture and deal in 
Machines, apparatus and appliances. &c. The first subscribers are :—W. Helli- 
well, 5t, Aldermanbury, E.C., solicitor, 4 shares: S. Н. Cairns, 85, Conyers Road, 
Streatham, solicitor, 1 share; Н. W. Patey, 12, Finsbury Square, E.C., solicitor, 
1 share; A. Patey, 42, Finsbury Square, E. C., solicitor, 1 share; A. N. Scott, 18, 
Ironmonger Lane, E. C., chartered accountaot, 1 share; L. O. Huggins, 18, 
Ironmonger Lane, E.C., chartered accountant, 1 share; and ЇЧ. L. Scott, 20, 
Ironmonger Lane, E. C., engineer, 1 share, No initial public issue. Table 
"A" mainly applies, 


Uddington District Electric Lighting Co., Ltd. (77,856.)— 
This company was registered on June 27th, with a capital of £1,000 in £1 shares. 
to carry on, іп Bothwell, Co, Lanark, the business of electricians, mechanical 
engincers, and suppliers of electric light in all its branches. The first sub- 
scribers (each with one share) are:—T. Trimmell, 27. Cannon Street, E. C., 
solicitor; А. Clements, 83, Cannon Street, E. C., secretary; C. Collins, 69, Clifton 
Crescent, Peckham, S. E., clerk ; J. Gray, 58, Comeragh Road, West Kensington, 
Koren agent; A. J. Tanner, Tobermory, Bounds Green Road, New Southgate, 

., kentlemen; А. C. Lewis, 83, Cannon Street, E.C., director; and G. H. Kick, 
106, Grove Lane, Denmark Hill, S.E., clerk. No initial public issue. Regis- 
pus without articles of association. Registered offices, 83, Cannon Btrect, 
ym C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


London and Provincial Electric Construction Co., Ltd. 
(69,816).—A mortgage or charge dated May 26th, 1903, to secure £500, charged 
on the company's undertaking and property, including uncalled capital (such 
charge on capital to be а floating security, and subject to any other charges to 


secure not more than 48,000), has been registered. Holder: W. H. Halford. 


86, Cornhill, E.C. 


Penarth Electric Lighting Co., Ltd. (52,919).—This com- 
pany's annual return was flled on May 18th, when 9, “А” shares had been 
taken up out of a nominal capital of £50,000, in 2,500 “ A" and 2,500 “ B" shares 
of £10 each. 48 has been called up on 2,449 shares and £1 on one share, result- 
ing in the receipt of £19,903. No mortgages or charges. 


Direct Spanish Telegraph Co., Ltd. (6,732 C.).— This com- 
pany's annual return was filed on April доп, when 19,981 ordinary and 6,000 
preference sbares had been taken up out of a nominal capital of £95,000, in 
13,000 ordinary and 6,000 preference shares ої £5 each. £5 per share bas heen 
called up, resulting in the receipt of £94,655. Mortgages and charges: 430, 000 
44 per cent. debentures, redeemable June, 1914. 


London and Provincial Electric Construction Co., Ltd. 
(64,316).--A memorandum of satisfaction in full of a charge dated June 23rd, 
1902, securing £150, has been filed. 


Monorail Portable Railway Co., Ltd. (59,074).—A memo- 
randum of satisfaction to the extent of £200 of first debentures, and to the 
extent of 41,100 of sccond debentures, dated April 23rd, 1902, securing 
£2,666 18s. 4d. and 45,333 6s. Rd. respectively, has been filed. Previous satis- 
factions regi-tered : first debentures, £400; second debentures, £2,300. 


Derbyshire and Nottinghamshire Electric Power Syndi- 
cate, Ltd. (69,618). —A charge dated May 26th, 1908, to secure £2,400, charged on 
the company's property, subject to charge to the Nottingham and Nottingbam- 
shire Bank, has been registered. Holders: G. Н. B. Glasier, 7, St. James's 
Street, 5. W.; J. T. McCraith, J. P., Park Valley, Nottingham; E. Н. Fraser, 
J.P., Wellington House, Nottingham; J. W. Thackeray, College Hill, Notting- 
ham; and T. Н. Jackson, The Manor House, Birkenbead. 


Renewable Electric Lamp Co., Ltd. (65,144). — Issue on 
June 9th of £500 second debentures, part of a series created April 2nd, 1903, to 
secure £1,000, charged on the company’s undertaking and property, present and 
future, including uncalled capital. No trustees. No previous issuc of same 
series. | 


Frank Suter & Co., Ltd. (57,193) — This company's annual 
return was filed on May 23rd, when 2,050 preference and 18,404 ordinary shares 
had been taken up out of a nominal capital of £20,000 in 6,560 preference and 
£18,500 ordinary shares of fl each. £t per share has been called up on 3,050 
preference and 3,404 ordinary shares, resulting in the receipt of £5,404. 10,000 
ordinary shares are considered as fully paid. Mortgages and charges, £7,000, 
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Folkestone Electricity Supply Co., Ltd. (51,825). — This 
company's annual return was filed on April 94th, when 15,000 shares had been 
taken up out of a nominal capital of £100,000 in 20,000 shares of #5 each. 45 
per share has been called up on 10,000 and £2 on 5,000 shares, resulting in the 
receipt of £60,000. Mortgages and charges, £50,000. 


Evershed & Vignoles, Ltd. (43,206).—This company’s annual 
turn was filed on May 6th, when 2,200 shares had been taken up out of a 
nominal capital of £80,000 in 8,000 shares of £10 each. £10 per share hus been 
called up on 1,618 and £7 10s. on 583 shares, resulting in the receipt of £20,515. 
Mortgages and charges, 212,020 


Guildford Electricity Supply Co., Ltd. (36,725).— Issue on 
May 26th of £400 debentures, part of a series created November 19th, 1900, to 
secure £15,000, charged on the company's undertaking and property, present 
end future, including uncalled capital. No trustees. Previously issued of 
same series: £13,400. ; 


Kent Electric Power Syndicate, Ltd. (72,742).—An agree- 
ment and e dated May 21st, 1903, to secure £1,500, charged on the com- 
pany's unissued and increased capital, and its undertakings and assets, present 
and future, has been registered. Holders: Lord Avebury, A. J. Robarte, 
W. C. Curtis, Н. J. Lubbock, C. Chaplin, T. E. Robsrts, the Hon. J. B. 
Lubbock, and G. C. Curtis, all of 15, Lombard Street, Е.С. | 


Lengstreths, Ltd., Electricians, London (64,823).—£500 second 
debentures, created May th and dated June 10th, 1908, charged on the com- 
peny's property, present and future, including uncalled capital (subject to any 
outstanding mortgage debentures issued in 1901, and to any debentures sub- 
sequently ued in accordance with Condition 14), have been registered. No 
trustees. One £100 debentur» of this series issued to A. Baker. 


Rosling & Fynn, Ltd., Electrical Engineers, Bradford (66,319). 
Tere of satisfaction in full of a trust deed securing £9,500 has 


Aberystwyth and Chiswick Electricity Supply Corporation, 
Ltd. (38,551).—Issue on May 27th of 450 debentures, part of a series created by 
resolutions qf November 2nd, 1900, and May 8th, 1901, to secure £50,000, charged 
on the company's undertaking and property, present and future, including un- 
called oapital. No trustees. Previously issued of same series: £27,500. 


Cuba Submarine Telegraph Co., Ltd. (4,710 C).—This com- 
pany's annual return was filed on May 20th, when the entire capital of 4 220, (00, 
in 16,000 ordinary and 6,000 preference shares of £1 each, had been taken up 
and paid for in full. No mortgages or charges. 


Indo-European Telegraph Co., Ltd. (3,953).—This company's 
annual return was filed on May tg when 17,0C0 shares had been taken up ont 
of a nomina! capital of £450,000, in 18,00 shares of £26 each. £445,000 has 
been paid. No mortgages or charges. 


West Coast of America Telegraph Co., Ltd. (52,114).—This 
company's annual return was filed on May 2186, when 45,008 shares had been 
taken up out of a nominal capital of £182,620, in 53,008 shares of £2 10s. each; 
£2 106. has been called up on 8 shares, resulting in the receipt of £20; £112,500 
is considered as paid on 45,000 shares, Mortgages and charges: £170,000. 


Hartlepool Electric Tramways Co., Ltd. (49,734).—This com- 
равуз annual return was filed on Мау 5th, when the entire capital of £100,000, 
5,090 ordinary and 5,000 preference shares of £10 each, had been taken up. 
£19 per share has been called up on the ordinary and £8 7s. per share on the 
preference shares, resulting in the receipt of £66,750. No mortgages or charges. 


General Electric Tramways Co., Ltd. (43,428).—This com- 
pany's annual return was filed on May 5th, when the entire capital of £18,500, 


no had been taken up and paid forin full. Mortgages and charges: 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns for the eighth year’s working of 


Sunderland the electricity department of the Borough of 
Corporation Sunderland bear evidence of steady progress 
Electricity both in the matter of output, and in what is 
Department. perhaps of greater importance, the ability to 


satisfactorily deal with the growing power 
load, which on the banks of the Wear may easily eclipse the tram- 
way and lighting supply during the next few years. It is, in fact, 
due to the recent large works extensions that the department finds 
itself faced with a deficit on the year's accounts. Three 1, 100 · H. P. 
three-phase generators and additional boiler plant is being installed 
at the Hylton Road station, and sub-stations are being erected in 
proximity to the engineering and shipbuilding yards. Mr. Jobn 
F. C. Snell is the borough electrical and tramways engineer. 


GENERAL STATEMENT. 
For year ending March 81st— | 1903. 1908. Inc. 
Total capital expended eee .. £197,282 £225,996 £28,714 


Number of units sold os 4. 2,375,557 2,848,283 473,726 

Equivalent number of 8-c.P. lamps 66,932 82,053 165,721 

Number of public lamps eee 60 157 97 
Number and horse-power of motors 99 140 47 

= 637 н.р. = 927 Н.Р. = 290 Н.Р. 

Maximum load in kilowatts бан 1,640 2,165 525 

Revenue Gross revenue .. £26,578 £31,825 44, 747 

Account. „ expenditure ... £15,212 £18,509 43, 297 

„ proüt .. ... 11,366 £12,816 £1,450 

Average price obtained per unit ... 2 64d. 2:60d. — 04d. 


It will be noted that the average price obtained per unit remains 
practically unaltered. and, compared with the previous year, motive 
power and public lighting unite show increased percentages, while 
tramways show a slightly decreased percentage of the total supply. 
The relative numbers of units supplied during the past two years are 


as follows :— | 

Year. indi Motors. | Tramways. | ШЕН, | Total 
1902... 805,016 | 197,121 | 1,232,910 140,500 | 2,375,557 
1903 ... 917,968 | 299,855 995,400 | 2,848,283 


1,335,660 


The prices charged are, for private lighting, 5d. and 23d. per 
unit; power, 2jd. per unit, with discounts down to 1ljd.; publio 
arc lamps, £16 per annum. 

The works costs show а fractional increase over the previous year, 
due to temporary causes. The item for coal shows a satisfactory 
decrease of 14d. per unit; this is, however, neutralised by increased 
repairs, wages and taxes items, due to running two stations, and to 
some building alterations charged to revenue. 


REVENUE STATEMENT. 
1902. 1901. 
Gross. Per unit. Gross. Per unit. Ino. 
By sale of energy 26,176 2:644. £30,835 2:604. — 04d. 
Meter rentals, &c. T 402 ‘04d. 490 Dad. 00d. 


£26,578 2°68d. £31,325 264d.  — 04d. 


Grcss revenue 


WORKING EXPENSES. 


902. 1903. 

Gross. Per unit. Gross, Per unit, Ino. 

Coal ee ee ee oe ee 47,191 73d. £7,007 59d. — ‘lid. 
Oil, waste, water,and engine room 

stores m m x .. 699 Od. 810 07а. *00d. 
Wages incurred in generation and 
distribution, and attending pub- 


lic lamps xis © ee .. 2,836 19a, 2,627 22d. 03d. 
Maintenance and repairs of plant, 

machinery, mains, &c., and public 

lamps .. v T «a 1,212 12d. 2,655 22d. 10d. 


Works and distribution costs £11,141 1:118. £18,009 110d. 
Rent, rates and taxes x . 1,470 154. 2,023 22d. Od. 
Management and general expenses, 

salaries of engineer and clerical 


staff, stationery, printing, law 


and insurance vs ee ee 2,901 27d. 2,786 28d. — ‘Od, 
Total works costs. £16,212 1:534. £18,508 155d. — Od. 
Prorit Sram. 
1902. 1903. 
Interest on loans ix РЕ woe 44, 685 £6,756 
Sinking fund ... 85 41.743 6,460 
Balance on year's workin 1,938 —400 
£11,366 £12,816 


During the year the department earned a gross profit of £12,816, 
which was, however, insufficient to meet the increased financial 
charges consequent on the large extensions, and а deficit of £400 
resulted. As, however, the department has earned large surpluses 
during the four previous years, and is entering on the most 
profitable class of busineas, the deficit is of small moment. 


CITY NOTES. 


British Aluminium Co. 


Ма. J. D. Bonner presided at the meeting of this company on 
Tuesday at Winchester House. In moving the adoption of the 
report, he said that considerable progress had been made in over- 
coming the difficulties which beset the company 12 months ago. 
Although, owing to tke circumstances of the company, last year's 
trading had to bear an abnormal expenditure of some £2,000, the 

rofit was some 60 per cent. greater than in the previous year. 

hat was the more satisfactory, having regard to the fact that the 
improvement in the business only became pronounced in the second 
half of the year. The improvement had been more tbau fully 
sustained during the current year. The suspense account still stood 
at some £80,000, the total adjustments having only had the effect of 
reducing the original figure by some £250. "They proposed dealing 
with the suspense account as a whole a little later on. The demand 
for the metal continued satisfactory throughout the world. So far 
as their own market was concerned, their sales this year had been 
very materially in excess of those in the corresponding period of 
last year, and, moreover, that increase had been well distributed 
over all sections of the business. There had consequently been a 
material reduction in the amount of metal accumulated in stock. 
Two years ago the amount of stock was equivalent to more than two 
years’ total of the sales then being effected, while t>-day, owing to 
the improvement in sales and reduction in stock having gone on 
simultaneously, they had now less than a nine months’ supply on 
hand at the rate at which they were now selling. They, how- 
ever, thought that, as а matter of policy, they should always 
have considerable reserve of stock, and they had, therefore, 
decided to increase the production at Foyers as soon as 
the necessary furnaces could be erected. 16 was hoped 
that these would be ready late in the coming autumn; but at 
all events, it was practically certain that before the end of the year 
a material increase in production would be assured. That increased 
production, would, of course, involve consumption of a larger quan- 
tity of alumina and carbon; consequently, as the alumina works at 
Larne, aud the carbon works, were only sufficient to meet the require- 
ments of t customers, they had no alternative but to proceed 
with the extension of those works also, and steps were already 
being taken to that end. едеу of the aluminium which they 
were now producing was exceedingly оо, the average for the year 
being about 99:4 per cent. purity. garding the understanding 
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which existed between this company aud the other aluminium 
roducers, the revision of the basis terms of that understand- 
ing was arranged at a conference which took place early in 
the present year. They did not succeed in obtaining all 
what they considered they were entitled to; but they recog- 
nised that there was an evident desire to meet their wishes, 
and they decided, therefore, to content themselves for the 
present with the concessions which they accepted. The new 
arrangement took effect as from January 1st last, and the profits for 
the current year would be favourably affected by it. А consider- 
able reduction had been effected in the cost of manufacture of car- 
bide. They hoped that the cost might ba still further reduced, and 
therefore they had resolved to continue its production, in the hope 
that the market price would enable them to earn a reasonable 
proit. Consequently the whole of their present available water 
power would be utilised, and as it was possible that later 
on forther power might be required for the production of alu- 
minium, the board bad decided to proceed with ithe erection 
of two more dynamos. That step, with the accompanying 
necessary works, would involve an outlay of nearly £15,000, but 
the expenditure would be extended over a period of not less than 
18 months, which would be required for the completion of the 
work. They would also have to increase the housing accommoda- 
tion for the larger number of workmen employed at Foyers. All 
of those extensions would involve them in an outlay of not far 
short of £40,000, but the board hoped that the improved ' position 
of the business would enable this sum to be provided from the 
internal resources of the company. They hoped to be able to pro- 
vide the whole of it without making any fresh issue of capital or 
increasing the debenture debt. Under the arrangement made with 
the debenture stockholders, the directors had the right to ask their 
trustee to postpone the payment of the interest on the debenture 
stock for а further period of 12 months, but having considered all 
the circumstances of the саве the board had decided not to e licit 
tbat concession. - - 

Mr. WoLFENDEN seconded the resolution, which was adopted 
unanimously. 

Mr. RocER WALLACE, K. C., proposed the re-election of Lord 
Kelvin and Mr. R. Heath as directors. This was carried unani- 
mously, and 

Tord К gLviN, in thanking the meeting for his re-election, said he 
felt that the work was in good hands now, and there was every 
prospect of great improvement in the fature. 

The auditors having been re-elected, a vote of thanks to the 
chairman closed the meeting. 


—̃ — — 


New General Traction Co. 


Tux seventh anaual meeting of the shareholders of the above com- 
pany was held on 2nd inst. at Salisbury House, London Wall, Baron 
Е. B. D Erlanger presiding. га 

The CHAIRXMAN, in proposing the adoption of the report, said that 
the substance of it might not be all that they hoped for, but 
they had endeavoured to meet the wishes expressed by several of 
the shareholders last year for fuller information. The accounts 
called for very little comment. "They had made a gross profit of 
£17,299 11s. 1d. £8,365 183. 10d. of that amount bad been derived 
from income on tramways or dividends on securities held by the 
company, and of the balance of £3,931 4s. 9d., £8,100 was construc- 
tion -profit. After deducting from the gross profit the general 
expenses, interest on loans and debenture charges, tbere remained 
a net profit of £2,521, and adding that amount to the £11,662 38. 94. 
unappropriated balance of last year, thc amount standing to the credit 
of the profit and loss acconnt at the close of the year was £14,183 
3s. 11d. Considering the bad times through which the company 
had passed, and from which it might be said to be only just 
emerging, be thought they would concur with the board, that it 
would not be prudent or wise to distribute that money, and there- 
fore they recommended that it should be carried forward to the 
next account. A new item in the balance-sheet was an amount of 
£40,150 6 per cent. loan secured, which represented a portion of 
the loan of £54,000 which they authorised last year, the remainder 
having been called up since the date to which the accounts were 
made up. Passing on to speak of the prospects of the individual 
companies in which the company was interested, he eaid the share- 
holders would have not.ced that the company was being gradually 
converted by the force of circumstances from a construction to a 
trust company. Their iuterest in the Dovglas Co. had not varied-— 
they owned £12,262 in 7 per cent. preference shares and £9,668 iu 
ordinary shares, which last year earned them а dividend of 6 per 
cent. The season last усаг was a bad one, and he was glad to say 
that во far this year they had been much better, and they looked 
forward to good dividends if the weather continucd as it was at 
present. With regard to Coventry, the Corporation expressed a strong 
desire to see a line built from Coventry to Arley, which would place it 
їп direct communication with the Midland Railway,and free them 
from the monopoly of the London and North- Western Railway Co. 
Negotiations were therefore entered into between the company and 
the Corporation, and it was mutually agreed that the company 
should promote a Bill with that obj ct, and tbe Corporation agreed 
to grant the tramway company certain valuable extensions and to 
remodel entirely in its favour the re-purchase clause which they 
now held. They now held a perpetual-concession of the Coventry 
tramways, subject to the right of the Corporation every sevento 
year to purchase the tramways as a going concern. He was sorry 
to say that the new tramway from Coventry to Arley was thrown 
out, but the other extensions were unopposed. Here he would like 
to say that it was no wonder that British manufacturers fund it 
hard to compete with other countries, for it actual'y cost them 


more for the carriage of the lamp poles from Liverpool to Coventry 
than it did to bring them from Philadelphia to Livorpool With 
regard to the Norwich tramways, the receipts last year were 
greatly affected by the unfavourable weather and by the great trade 
depression that prevailed; but he was glad to say that the receipts 
there had shown a steady improvement since the autumn. It had 
always been the constant aim of the directors of that company to 
foster the most cordial relations between themselves and the Cor- 
porations they had to deal with, but duty compelled him to say that 
that aim had never been fully appreciated or reciprocated by the 
Norwich Corporation. There seemed to be a feeling in Norwich 
that the tramways there ought to belong to the municipality, and 
it was to that feeling that he attributed the fact that so far the 
Corporation had refused to allow them to have advertise- 
ments on the trams. The Corporation being desirous of obtain- 
ing a piece of land belonging to the Norwich Tramway 
Со, it was agreed after negotiation to cede the land 
to the Corporation for £2,000, which was far below its 
actual value, on the condition that the Corporation should grant the 
company the right to have advertisements in the cars, the Cor- 
poration to receive 25 per cent. of the receipts above £600. At the 
last moment tbe Corporation wished to inaert a clause in the agree- 
ment providing that the receipts from advertieing should not be 
taken into account if they wished to purcbase the tramways. 
Naturally, the company could not accept such an unfair clause, and 
the negotiations had fallen through. Coming to the Philadelphia 
tramways, in which the company had a very large stake indeed, he 
told them at the last meeting that they were expecting every day a 
judgment of the Supreme Court giving a decision about the 
possibility of entering into the suburbs over a portion of line 
belonging to their competitors. The decision war not given until 
October 13th last, and the Supreme Court reversed the decisions 
given in their favour by the Lower Courts. Mr. Hopkins, the 
managing director, during his recent stay in Philadelphia, had taken 
steps to overcome the difficulties with which the company found 
themselves confronted, and new rights of way into the suburbs had 
been acquired, and the layiug of the track was now proceeding 
satisfactorily. He felt sure that, given time for development, that 
line would prove a most valuable asset. Daring the past year they 
had secured the concession for a tramway from Mexborough to 
Swinton, in Yorkshire. Tne concession was certainly valuable, but 
whether or not it would Ъз possible in these times to find the 
necessary money for carrying out the work was a matter still open 
to question. Ths Chairman tben went at length into the 
question of the alleged over-capitalisation of the companies 
in which the shareholders were interested, and quoted figures 
to show that whercas the average per mile of tramways in which 
tbe company was iuterested was £13,312; in the case of a series of 
companies which he named the average was £25,000 and in the cate 
ofa number of corporation tramways £18,052. He said he felt 
confident that if they allowed the necessary time for the various 
undertakings to properly develop, they would vltimately yield & 
reward for the patience they had had, and still might bave to 
exercise. In conclusion, he said that £40,000 more would be 
required in the ca:e of the Philadelphia trams, but before the 
money was actually wanted, Mr. Hopkins had written them saying 
he hoped that he would be able to sell in the United Btates a 
sufficient number of the bonds of the Philadelphia enterprise to 
meet those requirements. Should, however, that not be poseible, 
they would have to make some temporary arrangements. — | 

The Hon. A. G. BRAND, M. P., seconded the motion, which after А 
short discussion was agreed to. 


Chili Telephone Co. 


THE directors’ report to be presented at the meeting to be held on 
July 16th, reads:— Tbe aggregate number of subscribers at all 
centres at the end of the year (March 31st, 1903), was 5,371 as com- 
pared with 4,951 at the beginning, or a gain of 390 for the year. 


The gross revenue in Chili from all sources was:— 
190. 3 ee aoe ae „ * s. 


In ~ 8.. «841,193 
In 1901—2.. 759,199 
An increase of .. 708 - RP ʻi na 56 «9,061 
The expenditure in Chili was :— 
In 1902--3.. ee ee oe oe Ac ee ee 2401,519 
In 1901—2. * oe A ae oe os ee ee x 365,776 
An increase of .. . . 835,743 
А qa 
The net income in Chili from all sources was :— 
In 1902 3. „о оё ee . 499.674 
In 190l- ggg... 333,302 
An increase of .. .. 2i m ty У, . 840312 


The average rate of exchange for the year was 15 68d, as com- 
pared with 14:85d. in the previous year, giving an increase for the 
year of 0:83d. Converted into sterling at these rates, the figures 
given in the preceding paragraph are :— ns 


In 1902 -8.. І bis px «s ie m .. 42.72. 
In 1901 —- 2. s "ES ati ae "m ee oe 24.340 
An increase of ee ec ee ee ve 5 we T. £4,383 

i [d 


The liqu'd assets and liabilities in Chili on March 31st, 1903, were 
valued at 1621, the current rate of exchange on that day, as com- 
pared with 13§d. at which they were valued on the corresponding 
date of the previous year. The iucrease in the value of the liquid 
assets over liabilities ia Chili due to this rise in ex change amouate 
to £1,455, which has been carried to reserve. The balance to the 
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credit of the revenue account, including £2,733 brought from the 
previous year, is £26,100, of which £11,088 bas been carried to 
reserve for renewal of plant, &c. The directors recommend the 
payment of a dividend of 6s. per share, less income tax, being at 
the rate of 6 per cent. per annum, absorbing £12,375, and leaving 
a balance of £2,637 to be carried forward. The total mileage was: 


" Miles. Yards. ` 

On March 31st, 1908 .. nio Segue - vs 9,200 вр ; 
„ Р 1902 "e " 8.754 527 
An increase of ,, ЧЕ zs B oe jee, 451 865 


Electric Construction Co. 


Tum directors’ report, which was submitted to the meeting held 
yesterday, at Winchester House, E. C., reads :— 


The net profit of the year is £20,736 193. 9d., and, alding the balance brought 
from last year, 43,501 бв. Id., the amount available for distribution is 
н 1 5з. 10d. Your directors recommend that this profit be appropriated as 

ws :— 

Dividend at the rate of 7 per мр рек annum on the pre- 
ference shares (to be paid on July 818? next) .. А 
Dividend at the rate of 6 per cent. on the ordinary shares 

(one-half to be paid on July 31st next, and one-half on 
January 30th, 1904) T es T ks es Я 
General reserve fund T e" xs e 
Balance carried forward to next account .. 


£4,894 12 0 
18,452 0 0 
2.600 0 0 
_ 4,394 19 10 
424,241 5 10 


The general reserve fund will then amount to £34,000. The buildings and 
t have, as formerly, been thoroughly maintained out of revenue, and 
£5,000 has been credited to depreciation account, which now amounts to 
£48,003. The past year bas developed increased competition among both home 
and foreign manufacturers of electrical Ha net with the conscquent re- 
duction in prices. but the company bas successfully maintained its position, 
and the net result of the business is approximately the same as last year. 
Your directors have therefore much pleasure in recognising the ability and 
skill of the management апа men, by recommending the distribution among 
them of the usual bonus. The new financial year opens with a larger volume 
of orders in hand than at the same time last year, including contracts for two 
important installations of clectrical plant, one for His Majesty's Government 
in Gibraltar, and the other for the rporation of Wellington, New Zealand. 
The traffic and net revenue of the Madras Electric Tramways continue to grow 
satisfactorily, and according to present prospects the improvement will be 
more tham maintained in the current year. 


Urban Electric Supply Co. 


Tus annual general meeting of this company was held on Thursday 
of lest week at the offices, Broad Sanctuary Chambers, Westminster, 
Mr. Francis E. Gripper, M I.E.E., presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
when he met them last year he gave them particulars of the 
furmalion of the company which had thea only recently been 
completed. They had met rather later this year because seven of 
their undertakings were opened and at work during the course of 
the past y ear, and the accounts of those had had to be audited, not 
only by their own auditors, but also by the official auditor of the 
Board of Trade. 
ised capital of the company had now all been called up. They 
would probably notice that practically the whole of the capital that 
had been pr»;vided had been expended, and with their knowledge 
of electric lighting undertakings, they would readily understand 
that the profitable development of such business required further 

ital from time to time. The directors had arranged with 

undson's Electricity Corporation to advance any sums that 
might be required during this year, so that it would not be 
5 to make ay further capital issue at present. The form 
which the new capital would take was a matter which he thought 
they might safely leave in their hands, as it would depend on the 
conditions existing at the time of issue. 
the Stock Exchange had been granted for both the ordinary and 
preference shares. The result of the first year’s working had been 
very encouraging. Although the various stations were running on 
an average for less than six months, there had been a working 
profit of £2,264, which, after paying establishment charges, had left 
a balance of £1,371, to be applied towarde the payment of the 
guaranteed dividends Those dividends were duly paid on April 
lst and October lst, and again on April ist of this year. If they 
looked at the table in the report which gave particulars of the 
Борев at the various towns, they would, he thought, agree with 
directors’ statement in the report that the prospects of the 
company were satisfactory. At this time last year they bad about 
10,000 lamps connected, while they had now the equivalent of over 
57,000 lamps connected to their mains—an excellent result for the 
bret year— and he thought this year they might look forward to 
being able to pay the dividends upon the preference shares, at any 
rate, without having to call upon the guarantors. The works at 
Newton Abbot and Grantham had been opened since the end of the 
year under review, and before the end of this year they would have 
works in operation at Berwick, Caterham, Newbury and Glossop. 
At Bishop Auckland, for which town the company possessed 
Batatory powers for lighting, no works had been commenced, as 
the directors were doubtful whether under circumstances that had 
arisen, there was a sufficiently good opening to warrant them in 
patting down a station in that town. Arrangements were in pro- 
gress for transferring that undertaking to another company who had 
special facilities for dealing with the district. Valuable extensions 
to their Twickenham undertaking had been obtained by agreement 
with local authorities of the adjoining districts of Teddington and 
Hampton, aod furtber extensions would probably be obtained 
la this neigbbonrhood. The tramways between Camborne and 
Redrath were opened for traffic in November last, and the results 
ol the few monthm working had been very encouraging, although it 


They would see by the balance-sheet that the 


An official quotation on 


was difficult to estimate the full results until after a complete year's 
working. A very considerable revenue was expected in connection 
with the carriage of minerals—a contract having been entered into 
with one of the largest tin mines of the district for carrying the 
whole of their ore from the mines to the stamps. 

Mr. W. PAGE seconded the motion, and the report was adopted. 


Thomas Parker, Ltd. 


Thx directors’ report to April 30th, 1903, to come before the meet- 
ing next Monday reads :— 

After writing off the various depreciations, as in former years, the balance 
standing to the credit of profit and loss account is £4,471 165. IId.: out of thia 
the directors propose to pay a dividend at the rate of 6 per cent. per annum, 
less income-tax, amounting to £1.22 178. Hd., leaving £617 198, ?d., out of which 
it is proposed to write off the £500 guaranteed to the Wolverhampton Exhibi- 
tion, and carry the balance of £147 103. 2d. forward to next year s account. The 
result of the last year's working is apparently not so good аз shown on balance 
sheets of recent yeara, but on careful examination of the protit and loss account 
and the joint managers’ reports, the directors find considérable prospects for 
the near future. The reasons of the reduced protits is entirely due to decreased 
output from the works. This is accounted for by the necessity of accumulating 
stock parts of new designs which have been devised to meet the rapid changes 
due to recent developments and the requirements of the market. Consequently 
it has necessitated a large amount of work to accumulate stock and to design 
special tools to meet these conditions, and to reduce cost of production. "This 
work is now completed, and. as the works are full of orders, the directors look 
forward to reaping tue advantage of this policy during the present year. 


Greenwood & Batley, Ltd. 


Тнк meeting of this company was held on Saturday last at 16, 
(ireat George Street, S. W., Mr. Arthur Greenwood presiding. 

In moving the adoption of the report, the CHAIRMAN said that 
the profit realised during the past year fell considerably below that 
earned during each of the two preceding years, and was not such 
as would enable them to make апу additions to their reserve 
account. The prosperity of the two preceding years was largely 
due to the extra produstions of their ordnance department, caused 
by the South African war. He referred to some remarke he made 
ia 1900, when he pointed out the changes that were taking place in 
the nature of the company's business, and their markets. It was 
due to the fact that the foreigner was now producing for himself 
those goods which, a comparatively few years ago, were their own 
speciality. He would like to emphasise those remarks, and to point 
out that those changes were still going on. "They were developing 
new branches of business to replace those that were lost. Whereas 
а comparatively short time ago some three-fourths of their produc- 
tions went abroad, the position was now reversed. А further 
sbortege in the profits was due to the lack ef foreign orders in prac- 
tically all these departments. Russia and Germany had been the 
worst in that respect, practically no orders coming from those 
countries. Referring to the various departments, he said that the 
electrical department continued to make good progrese, and fully 
justified their expectations. Their steam turbine business, which 
was in close connection with the electrical work, was also making 
good progress, and although they had not yet realised direct profits 
from the manufacture of turbines, due most probably to the fact 
that tbey were not in & position to manufacture all tbe varieties at 
their Leeds works, they had been getting a profitable return 
through their sale, and their connection with the company's elec- 
trical work. The question of manufacture was rapidly improving 
as they were getting their plant to work to produce all віх зв and 
varieties. In regard to the electrical department itaelf, he had to 
tell them of a new departure, which he might say was now fairly 
launched. It was the manufacture of electrically-propelled motor 
cars. A new system had been secured by the company, and 
arrangements had been made with the Electromobile Co., Ltd., who 
were successfally introducing those motors in the form of landaus, 
coupés, &c., in London. А considerable quantity of these carriages 
were now ranning about London, and the company were turning 
out quite a number of them monthly. They were most elegant 
and successful carriages, and appeared to be coming into very 
general use; they were looking forward to а large trade in them. 
From the balance-sheet they would see that the company had 
written off £5,000 for depreciation, as against £7,500 the previous 
year; but on the other hand, they had expended during the past 
year about £7,500 in maintenance, as against £4,250 in the previous 
year. They had also spent а considerable sum of money on addi- 
tions to plant and buildinga—£10,675—as against £6,307, and he 
was sorry to say that that wasan increasing necessity. Competition 
compelled them to increase their plant and facilities for manufac- 
ture, and unless those were powerful and efficient, they would not 
be able to compete or to advance in those new branches of manu- 
facture that they were developing. There was an item of nearly 
£4,000 for expenditure on light railway orders, &. Н: was glad 
to inform them that the light railway which they promoted in the 
Colne district was now being rapidly cons:ructed, and it was hoped 
to bave the first section open for public traffic early in the autumn. 
As to the prospects for the coming year, the extraordinary expen- 
diture in connection with the war stores was for the present ended, 
and they might assume that the demand for those stores had 
assumed normal proportions. Orders in that department were 
satisfactory, and should keep it fairly well employed throughout 
the year. The machine tool trade is dull, aud the textile machinery 
department very dull; but they were not without orders in these 
two departments. Their electrical department and their oil 
mill machinery department were very full of work. He did not 
therefore take а despondent view of things, but on the contrary, 
thought that the outlook was a distinctly bopeful one. 

The motion was seconded by Major-General E. Micxl. xx, and 
adopted. 
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Diesel Engine Co. 


Mn. Tuomas ВнАРЕ presided at the meeting held at Cannon Street 
Hotel on July 2nd. In moving the adoption of the report, he said 
salaries and office expenses, which amounted for the year to £1,702, 
showed an increase of over £350, which was accounted for by the 
larger business done. The profit carried to the balance-sheet was 
£417. The items on the liability side of the balance-sheet were 
much the same as last year. The amount received for options was 
£750, wbich was paid to them for securing the patent rights for 
South Africa, and dealing with them over a period of time. The 
creditors had increased considerably, as had also the debtors. The 
patent rights stood at the same figure as last year—£350,811. The 
desirability of depreciating that very large sum had been pointed 
out, but as there was no balance to apply to the purpose, it was 
impossible to do во. Last year the loss shown on the balance-sheet 
was £6,570, and after deducting the £417 profit, the amount stood 
this year at £6,152. The £6,570, however, was not а loss; it was 
expended largely in developing and building up goodwill. A circular 
had been issued taking objection to the accounts. He wished to 
point out that the loss of 1902, if it were a loss at all, occurred before 
he joined the board, and before two of bis present colleagues had 
anything to do with the company. Compared with the German and 
Russian companies, they had made good progress considering the 
time that the company had been in existence. He asked the share- 
holders to give the necessary time for the development of the 
patent. 

Mr. W. GRIEVE seconded the motion. 

Mr. Н. Wappy, according to the Times, severely criticised the 
management, and moved an amendment, which was ruled ont of 
order. After further discussion, the motion for the adoption of the 
report was put to the meeting, and lost by 26 votesto19. Ata 
director's demand, a poll was taken, with the result: For the reso- 
со 173,993 votes; against, 32,163. The resolution was therefore 
carried. 

The same procedure was adopted with regard to the re-election 
of directors, excepting in the case of Mr. W. Oppenheimer, who 
refused to stand again for re-election. 


Stock Exchange Notices, — Application has been 
made to the Committee to appoint а special settling day in and to 
grant a quotation to County of London and Brush Provincial 
Electric Lighting Co., Ltd.—£250,000 44 per cent. second debenture 
stock. The Committee has ordered the undermentioned eecurities 
to be quoted in the Official List:—British Aluminium Co., Ltd.— 
10,000 “ A” G per cent. cumulative preference shares of £10 each, 
ful]y paid Nos. 1 to 10,000. 


Dowsing Radiant Heat Co, Ltd.—The annual 
general meeting was held at the company's Institution, 28, York 
Place, Baker Street, W., on June 11th, presided over by Alderman 
W. Conolly. The balance-sheet and report were presented and 
approved, and it was decided to pay a dividend of 8 per cent. out 
of the available profits, carrying forward a sum of £1,000. 


Prospectus.—The Oriental Telephone and Electric Co. 
has been offering 50,000 6 per cent. cumulative preference shares of 
£1 each for subscription. The money is needed for converting the 
company’s lines to metallic circuits, and for developing the elec- 
trical section of the business. The list was to close yesterday. 


Nt. James’s and Pall Mall Electric Light Co—The 
directors have declared an interim dividend for the half-year ended 
Jane 30th af the rate of 10 per cent. per annum on the ordinary 
shares. 


Telegraph Construction and Maintenance Co.—The 
directors announce the payment of an ad interim dividend of 193. 
per share to all shareholders on the register on the 6th inst. 


Electric and General Investment Co.— Warrants for 
the dividencs and distributions were posted on 8th inst. 


Bruce Peebles & Co., Ltd.—Letters of allotment of 
shares in this company have been posted. 


Meetings.—On Wednesday the meeting of the British 
Electric Traction Co. was held, also that of the Electric and General 
Investment Co. Our reports of the proceedings will appear next 
week. Our account of the United River Plate Telephone Co.'s 
' meeting ів also held over. 


STOCKS AND SHARES. 


Wednesday Evening. 
IT cannot be said that Stock Markets have received a fillip from 
either the quarterly disbursements or the visit of President Loubet. 
True, the Mining Market evinced signs of a revival, but this was 
due to rumours of the introduction of Asiatic labour being deter- 
mined on. As something like £6,000,000 was distributed in 
dividends on the funds, markets should be considerably brighter 
than they are. This, however, does not refer to the electrical 


section, which continues to show a good deal of strength, and 
although there are no advances in quotations to record, there are 
also no shrinkages, a state of affairs which, on the whole, may be 
considered very satisfactory. 

The Home Railway market has been no exception to the rule, and 
most of the changes in prices are only fractional. As regards the 
forthcoming dividends, the market is pretty sanguine, so that any 
sighs of public support would immediately cause an all-round 
rise in prices. In the Electric Railway group, Central London 
issues are unchanged and steady, whilst in City and South London, 
although the quotation is unaltered at 70—72, the Stock has 
exbibited а weak tone. 

Turning сиг attention to the electric department, there is little 
to comment оп, and despite the strength of the market, busines 
has been on a small scale. Charing Cross Ordinary were rather in 
demand for investment purposes, and the Debenture stock has also 
been in request. Citys are steady at about 12, and Countys are 
harder in tone at 84—9. Edmundson issues keep in favour, but 
the quotations are unchanged from last week. Metropolitans were 


. unaffected by the recent decision in the Courts regarding the decree 


ofspecific performance asked for by the company, and the price 
closes steady +6 18. The preference are 4— 5 premium, 
and, moreover, fully-paid shares can now be dealt in, as arrangements 
have been made with the company to receive payment in full, pro- 
vided that the dividend is made good аз from June 29th last. St. 
James's are firm and in request at 16—164. The usual interim 
dividend at the rate of 10 per cent. has been declared. South 
Londons are a steady market lat 34—4. Urban Ordinary and 
Preference bave continued to attract the attention of investors since 
the publication of the report, which, it will be remembered, was a 
healthy document, and showed a steady and rapid increase in the 
growth of the business.  Westminsters have shown activity at 
121— 1, and the Preference keep at 64. 

Bournemouth and Poole Electric Ordinary at 124—134, are un- 
changed on the new issue of 4,500 Ordinary shares of £10 each, at 
а premium of £1 per share. The issue is offered to Ordinary and 
Preference shareholders at the rate of one new for every five old 
shares. Transactions on the basis of 1—1} prem. over the issue 
price are only being booked for the special Settlement, as there are 
no renunciation letters, and because there is a possibility of а diffi- 
culty in delivering the shares for some little while. Next Monday 
is the last day for accepting allotmenta. 

Looking down our list of telegraph and telephone prices there 
are several alterations to record, of which advances claim the 
greater number. During the past week this section has been firm, 
and in many of the securities where no movement is reported 


there is a distinct upward tendency. Eastern Telegraph Ordinary 


and 34 per cent. Preference stocks are both 1 per cent. higher, with 
a fairly brisk trade passing in them; whilst the Eastern Extension 
shares have been particularly strong, and close a full point up at 
112—121. Onthe other hand, the Eastern and South African 4 per 
cent. Registered Debentures are 2 per cent. lower at 99—102 per 
cent. Globe Trust Ordinary and Preference have both received а 
good deal of attention, and the Preference finish 4 better on the 
week at 12]— 1. Submarine Cables Trust is another point to the 
good at 113—118. In United River Plate Telephone Preferences 
an advance of 1 is recorded, and the same may be said of Western 
Telegraph shares at 111— 4, in which some active business has been 
done. The Debentures of the latter, however, are both 1 per cent. 
lower, апа dealings have been negotiated within the reduced 
quotations. 

Oriental Telephone and Electric Ordinary at 13—14 are un- 
changed on the new issue of 00,000 6 per cent. cumulative 
preference shares of £1 each at par which is being offered to the 
public, although we understand that ordiaary shareholders will 
receive a preferential allotment. The issue is a good enough thing 
in its way, and will suit а certain class of investor, but it would 
have been just as well if the directors had given some idea of the 
past profits in the prospectus. 

Manufacturing and industrial companies are quiet, and on the 
whole prices keep fairly steady. "The British Electric Traction 
report has been published, and it will be seen that the reduction in 
the dividend is mainly due to unremunerative capital received 
during the year under review. It is intended to increase the 
borrowing powers in order to make an issue of Second Debenture 
Stock. The price of the Ordinaries clcses 4 lower at 122—13]. 
Electric Construction shares have changed hands a few times, and 
the quotation has narrowed in margin, but without altering the 
middle figure. 

The South Staffordshire Tramways (Lessee) Co., Ltd., made last 
week an issue of 10,000 6 per cent. cumulative Preference shares of 
£b each at par. The additional capital is required for reconstruct- 
ing lines for electric traction, purchasing electric cars and other 


purposes. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock : Я Business done 
Present or | Dividends for the last Closing Cice ne week ended 
NAME. Quotations Quotations ; 
Issue. жш three years. July lat. July sth. tas 
1900. | 1901. | 1902. Highest Lowest 
81,100 | African Direct Te ph, 4 % Debs, ioi o 100 о " бй 97 —101 97 —101 А Е 
16,000 Amason Telegraph ¢ Nos. 1 to 25,000 Su. Le uw БЫ Г es КА EM 24— 34 24— 
119, 7008 Do. do. 69% Debe os. 1 to 1,250 Red. ee ee ee 100 ee se ee 70 — 80 70 — 80 
Anglo-American Telegra ste ee s.o s Stock | 8$ 61s. 60/6 47 — 50. 47 — 50 
8,106,580 Do. do. do. ae ws as ss e» ..| Stock | 6 6% 6% 92 — 94 92 — 94 93 92 
8,106,580 Do. do. do. Deferred ee eae ee ee е Btock бв. 93. 1/- dpa 4 — 8i 
44,000 Chili 'Te ne, Nos. 1 to 44,000 ee ee ee es . 5 5 6% 47 — 61 
Cable .. | $100 8 8 8% | 150 —160 xd | 150 —160 
1,841,209 Do. do. Sterling 500 year i & Deb, Stock Red. .. | Stock io : s H9 — 92 xd s9 — 93 92 90 
16,000 | Cuba Telegraph s s ге : 10 44% 4% 65% 7: ; 
6,000 Do. 1 ) % Pref, EE : 10 d | A 154 — 16 155 — 16 " 
12,981 | Direct Spanish Tel 2 : КА А 5 4% 4% 4% 44 s 
6,000 Do. do. 10 9% Cum. Pref. " 5 БИ E — 8 7— 8 ; 
90,000 " do. 44 % Debs : b n К 50 97 —101 xd 97 —101 
60,7101 | Direct United States 20 3% | 3% 8 91— 10} 91 — 104 Ps М 
87,800 | Direct West India Cable, 44% Reg. Deb, within Nos. 1 to 1,200, Red. 100 m 85 ve 98 —101 xd 98 —101 © аз 
€,000,000 | Eastern Telegraph, Ord. Stock 3 Stock | 7% | 7% - 124 —129 125 —130 1224 177 
1,955,565 Do. Pref. Stock a E 2% «> eo | 100 $a x An 87 — 90 83 — 91 94 87 
1,584,645 по: 4 о рек Ве x a i a та T% T% 110 — (tl 101 13 "d | i А 
800,000 | Eastern Extension, Australasia, and China Telegra a "S 1— 11 ia 
230,000 Do. 4 % Deb. Stock Р Stock ae г» is 105 —108 106 —10s 107 is 
800,000 T , 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 ex es КА 99 — 103 99 —102 s 23 
300,000 1% Reg. Mort. Debs. (Mauritius Bub. 1 19 8,000 25 es A i 101 —104 % 99 —102 M is 
180,227 Globe" Telegraph and 10 51% | 6% “a 84— 9 9 Ri R^ 
180,049 do. 6 Pret. Vs. Ge 3 MDC 10 ur Jk 2 12 — 123 124— 124 12H 124 
150,000 Greas Northern Татар, с hagen 10 15% | 15% | 124% 22 — 23 29 — 23 CA RE 
62,5001 { Halifax and Bermudas Cable, K lss Mort. Debe, 2725 нок ) 100 е M Я 98 —101 ха 98 —101 2 | 
17,000 Indo European 0 10 1 85 — 39 35 — 39 973 
100,000 —— Sepe `6 * Deba, sec tee >.. | 100 > = 955 100 —104 100 —104 А ir 
1,988,893 National Te Telephone, Pret. ec ое 5. > | 100 5% | 5% | 6% 102 —104 102 —104 10:34 102 
1,966,667 Do. oe ee 345 o. xp 100 > a 44% 82 — 84 82 — 84 831 к? 
15,000 do. Y а Mer lucie. е ер . s 10 6 6 6% 18 — 14 13 — 14 : МЕ 
15,000 Do. до. 6 % Cum. nd Pref... .. .. DEN 10 6 6 6 12 — 13 19 — 13 12 | 
8,260, 000 Do. do. 5 % Non-cum. 8rd. Pref., 1 to 950,000 .. .. 5 5 5 5 5 — Б— 64 5b : 
000, 0001 Do. до 84 % Deb. Stock Red. s ac MN .. | Stock | 84 84% 84% 96 — 98 xd 96 — 98 : 
000,000 ро. 4 Deb. Stock ре 258 as 25 es 100 4 4 & 4% 101 —103 xd 101 —103 DE Я 
11,504 | Oriental Р РЕЧ Eleo. Nos. 1 to 171,504, fully bad 1 8 6 6% fit là H— 13 á H 
100, 000 JVC . . ee ee 100 . es ee —100 97 —1 e ' 
1,889 Reuter's ee ee ee ee ee 8 5 % 5 % ee 64— 73 е 
шоо ролше Cables Trust ON БЕ $e аа x © к d бе га 13 ix р Hd 113 —118 52 > 
nited River Plate Telep ae 5 vi 
40,000 Do. do. : Cum. Pret., Nos. 1 to 40,000 29 b se T iis 44— 5 xd 4 5 $a 
19,9472 s do. .. | Stock i x vs 103 —106 xd | 103 —106 oe 
15509 | West African 10 дА a% 2% 4— 5xd 4— 5 .. er 
10.000: | West Coast of America, 4% Debe., 140 1,600 guar. Љу Bras. Sub. Tel. 100 e FS EX 93 — 96 xd 93 — 95 944 ре 
07,80 | Western Arn Telegraph, "ох ов. 1 to 907,980 m es w. 10 7% 7% - 11 — liàxd 114— 113 11} lly 
15,0000 Y, Debe. And шї епо, 1906 ео es . 100 ee ee ee 101 —104 100 —103 ae ee 
«40,000 Do: do. Red. oes ee ое е 100 ов гет 99 95 = 98 
в West India and Panama Таа se is is 10 196 А is — 1— Е 
54,509 Do. do. do. 6 Cum. 1st Pref. ee es 10 ee ee ee s — 6 — ee 
4,009 Do. до. до. 6 % Cum. 2nd Pref. zu А 10 ds ә И 8— 4 8— 4 ; 
80,0001 Do. do, do, 5 45 Debs., Nos. 1 to 1,800 100 M А 97 —100 xd 97 —100 RE 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
38,00 | British Aluminium 9 % Cum. Pref. . vs es ss 10 js 5% Sä 8 — 4 B — 4 is 53 
988,000) Do. do. 5 1st Mort, Deb. Stock Red. “> x .. | Stock “м ay s 74 — 79 74 — 79 78 Tih 
100,000 | British Electric Traction "e m EN 10 9 96 9 96 8 96 181— 143 124— 1 1355 12% 
100,080 Do. до. 6 % Cum. Pref. Про |: ; 19 — 194 111— 12 125 11 
800,0004 Do. do. ual Debenture Btock ee ee Stock ee в 2 —125 —195 1 123 
100,600 | British Insulated and Helsby Cables И ie 15% 10% |10% 64— 7} 61— "i Em 
10,000 Do. до: 6% аш. Pref. ee es ee ee ee 5 ев ee ee 54— 6 54— 6 $ Ж . 
68,000 Do. n Mort. Deb. Red... .. « 100 25 ; Ка 108 —107 101 —106 1043 ВИ 
50,000 TBrowett, Lindley & Co. ee ee ee ee es #1 8 Nil ee à р g ee ee 
60,000 J Do. do. сг . Pref. .. vi sa $* 21 6 6% se 14/6 to 15/ 14/6 to 15/6 . 
906,781 | Brush 3 Engnesring, 1 to 105,781 .. : ex is 9 5 Nil Nil | 
150,009 eum. 6 Pref. ee es ee 2 6 8 % 6 % 1 — 1 11— 1 1 
136,0003 DS as | o). Perp. b. Stock . .. 0e | Stock X. 2 уН 99 —102 99 —102 . 
125,000 do. Perp. ind Deb. Stock ee ee Btock ee oe 89 — 94 87 — 2 ee 
86,000 | Callender’s Cable Construction "m Se 5 1595 19095 | 15% 12 — 18 114— 124 
40,000 do. do. 5 % Cum. Pret. b s us А 
90,0001 Do. do. do. да И: Mart Deb. Stock Red. Stock а " 108 —112 106 —110 109 è 
1,860,014 | Central London Railway, Ord. .. | Stock : 4 4 $ 104 —107 104 —107 105 
494,098 Do. do. 4 4 % Pref.Stock.. .. .. .. «| Stock 4 4 101 —104 101 —104 1034 2s 
494,998 Do. do. f. до. oe ee ee eae ee Stock ee 4 4 % 107 —110 107 —110 . 
1,330,000 City and South London Railway es ee m ee ee ee Btock 1} 9 8196 71 т=з 73 70 CS та 71 170 
85,000 Crompton Co., Nos. to 000 ee ee os ee ee ee 8 8 7% ee 2— 24 8 — 24 214 ve 
модоо | { Bes RN GU ot о , Bee у ы. ed 8 5500 101 —106 VAR 
99,261 каше а Swen United Elec Elec. Light, “ A ” shares, £8 paid, 1 to 90,961 5 Nil we 0 — 0 — 
17,130 жое 8 01—017,189 .. 5 Nil г 14— là— : 
844.0231 Do. 40. 4% Deb. Stock Red. 100 ee es ee oe 71 — 75 ee 
109 Do. do. о And; Deb рик FIOT. Certa. all pd. 100 s а is 16 — 80 75 — 80 є? 
112.100 e Qonstroetion, 1 $0 112,1 wav. cee 2 6% | 6% | 6% 1 3 11— 14 
31.350 Юо. 7% Cum. Pref., 1 to 81,800 .. ve es 9 ws NY NA 8 24— 3 
2. 500 Do. за 4 Perp. lst Mort. Deb, Воск ee ee Stock ae ee oe 100 —103 100 —103 ee ee 
General Electric Co. (1900), 6 % Cum. Pref. Я iie i» 10 5 96 5% as 91— 10} 94— 10 we ae 
Do. do. 4 Mort Deb. ° as ee oe Stock se тк ee 99 —102 99 —103 ee ee 
36,000 | Henley’s (W. Т.) ce orks, Ord. 55 5 20 20 20 11 — 16 H — 15 
85.000 е ө B5 4 oe =. 4 
45,050 25 B vat fion, pen Stock xs e |8 r se s 12 94 prm TA Ре 
50,000 | India-Rubber tta-Peroha & Telegraph Wor a Эр e 10 10 10 Е ' ; - oe 
0 do. 4 96 1st Mort. Deb. 100 p 5 s 100 —103 100 —103 2s i 
91,500 E Overhead Railway, Ord. ee es ee ae ee es 10 8196 14% 18% 95 6 E 6 ee eo 
16,000 t do. Pref. £10 paid ee ee ee ee 10 os ee oe 1 104 1 — 114 sis эө 
N. „„ ee 5 .. 14 17% | % |2% | 32—35 88 — 36 835 | 33 
150.050] do. 4 Deb. Bds., Nos. 1 0:1,500 Red. 1909 | 100 i ds vi 101 —104 100 —103 2 K 
$45,000 Waterloo & City Railway, Ord. Stock vs ow ee ө ..| 100 8% 8 96 8326 99 —102 98 —101 100 99} 


___ _* Quotations on Liverpool StookiExchange. 1 Unless otherwise stated al] shares are fully peid. q From Manchester в Share List. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
National e Frag Wiring, 1—0. | Oldham, Ashton, and Hyde Жесе (410 nd), Ота. 14414]. 


Pref, 
Bank rate of discount 3 per cent. June 18, 1909). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Present Btock Dividends for the (домаа. Closing Business done 
МАМЕ, or Quotations week ended 
issue. Share, | last three years. aly he. lst. July 8th. | July 8th, 1908, 
t 1900. | 1901. | 1902. Не. Lowest. 
100,000 | Blackheath and Greenwich Dist. Electrio Light, Or. is i АН i—-. i i 4 T 
20.000 Brompton A e Elect light 8. 5 90,000 .. 105 6% | 8% | 8% 110 — 14 10 — 11 н ae 
romp n do. t up., °ў to ee Ta ee 
80,000 | Charing Cross and Strand Electricity Supply POE | B o oy 10 % 10% | 9 0 $— | a) 9 
LI an upp es oe . usd xad € 
70,000 bo. G0. 7 b Cum. Pre. 6 Us уз 6 6 1 
40,000 Do. do. City Undertaking ” баш. Pref.  .. Б 8 е " 6 xd 6 : 
950,000 Do. do. 4 рез; к Red. . e еә ee 100 ee ee ae 104 —103 ха 104 —106 106 1053 
44,496 |*Chelsea Electricity Supply, ү REC wa l5 EA% | 4% | 4% 6 — 64 6 — 64 
79868 Ci Do. do. ghting, к Red. ee ee Stock ee ee ee 1117— 124 rs 12 i2 
ity of London Electric I Li Ora, 40001—11 506 va is 0 6 5 1 ? 
400,000: ро: Deb. Stock, Borip. 1 ЕМ at 115)allpaid.. .. vé p Vs 55 191 —196 xd | 121 —126 1220 | 12% 
800,000 па Deb. Stock, Prov. Certs., all paid ee oe 100 . ee ee 102 —105 xd 102 —104 ee ee 
40,000 County of London & Brush Prov Electric Lighting, Ord. 1—40,000. . 10 4% | 4% | 4% 8— 9 8— 9 15 1 
20,000 do. do. 6 % Pref., 40,001—60,000. . 10 s es à 19 — 18 19 — 18 120, . 
400,000: Do do. 44% Deb. Stock, Prov. Certs. (all paid) Red Кӣ е M е 109 —119 xd | 109 —112 
60,000 | Edmundson's Electrio Corporation, Ord. Shares кы ad Wa 5 17% | 1% 64— 1 .. 
80,000 Do. 455 6 Cum. Pref. ee ee oe ee 6 — 6 = 
140,000 Do. 43% 1st Mort. Deb. Btock ae 100 : vs 108 —111 108 —111 : 
21,000 | Kensington and Knightsbridge Electric, Ord. zu 6 19% 10% 10 11 — 12 11 — 12 
90,000 do. do. 4 % Debenture Stock .. | Stock B: is 108 —106 108 —106 А 
110,000 | London Electric Supply Corporation, Limited, Ord. .. . 8 = a е а — з — 94 
49,840 р? 6 % Pref. 6 ee ee ee 
350,000: до. do. 4 % 1st Mort. Deb. Stock кей Stock » - » 100 —108 100 —102 101 
100,000 Meiropoliian Electrio Supply, 1 to 100,000 .. id 10 6% | 6% | 1% 174— 1 17 11 
220,000: до. 15% Mort. Deb. Stock ee ee ee ee ee 108 —1 12 xd 108 —112 
950,000: m do. Mort. Deb. Stock ней ee ee Stock ee ee 91 —100 97 —100 ial 
10,859 | Notting Hill Electrio Lig h - н vs " 10 g 6 4 6 Ф 134 — 144ха 13 — 14 18 
40,000 | St. James’ and Pall Mall. Electric Light, Ord. .. xs Ут vx 5 144 143 144 1 1 164— 1 . 
90,000 Do. do. do. 7 Pref. 90,081 to 40,080 5 . ae 84— 
150, 0001 Do. do. do. 5 Deb. Stock Red 100 es А 98 —101 ха 98 —101 
19,000 | Smithfield Markets Electrio Supply rd ey А Se. Уа 5 ; a ® 8 — 8 — 84 
65,000 | South London ‘Supp, ded Supply, Ord. .. .. .. oe .. 5 vs E 1 dà— 4 84$— 4 
80,000 | Urban Electric Supply, Wer. ded a i ee, ee 5 ; к z 5 — d 5 — 4 
80,000 Do. 5 % Cum. Pref. ee ее . ae е 6 ee oe 6 — 5 — oe ene 
110,000 | Westminster Electric ‘Supply, Ora, Mel. UL web о - 3» 5 |104% | 108% | 12% 19 — 18 13 — 18 12^] 197 
98,141 Do. do. 5% Cum. Pref. ee * ee ee [] 5 ae 64— бўха 64— 61 $$ ee 
* Subject to Founders Bhares. f Unless otherwise stated all shares are fully peid. 
MARKET QUOTATIONS, Wednesday, July 8tb. 
d Week's 
CHEMICALS, &0. os ME PELO CN METALS, &o. (continued). FB Кн pes 
а Acid, H rio E .. per сті. 6/- Ж д Copper Sheet ks m .. per ton 
а [T] Nitric . ee ee ee per cwt. 92/- we 9 ,» ee per ton £71 
а „ Orxalic.. 2% es .. рег owt. 82/- P в 3 (Electrolytic) Bars .. рег ton £61 
а ix) Sulphuric ee oe . per стб. 5/6 ee 6 ,9 97 sm per ton £78 
a Ammoniac, Sal . .. percwt. 49/- | 6 n i Rod ^ .. рег ton £69 
a Ammonia, dicia см) . рег ton #88 10 s e "n " Н.С. Wire per ib. dd. 
a š .. рег ton 280 А f Ebonite Rod ^`.. a .. per lb. 8/- 
a Bleaching powder . is .. per ton 24 10 RSS f ^ Sheet - .. per lb. 6/- 
а Bisulphide e Carbon n .. рег ton #15 ia n German Silver wire .. per lb. 1/6 
а Вогах. zx s .. рег ton £18 n h Gutta-percha fine . ia .. per lb. 87 
= Benzole (909) .. Vs .. per gal. 77 ? h India-rubber, Para fine .. .. per lb. 8/103 to 8/113 inc 
a T ( ) Е .. рег gal. б А í Iron, Charcoal Sheets per ton T 
a т Sulphate í per ton £19 £2 dec. í , Pig (Cleveland warrants) per ton 46/54 84d. dec. 
а Nitrate А Я рег ton £94 ET dug кчы acoording to size рег ton From £11 25 
а „ White Sugar "S .. per ton ~ #81 T 4 , Scrap, .. per ton 47/6 to 50/- IT 
a м” meson - - .. per 2 ge is $ , Wire, galvanised No.8 .. per ton 411 m e га 
а Methy т gal. 25 
a Naphtha, Solvent (90%, at 160° б). per ral. 6/6 M о Lead, English Ingot .. . per teen {уруб ] dec. 
a Potash, Bichromate, in casks .. per ib. 8d. - 9 Sheet. .. perton #13 10 T 
а „ Caustic (75/80%).. .. perton £94 25 m Manganin Wire No. 98 .. .. per Ib. 8/- oe 
а Bisulphate xs .. рег юп £286 3x д Mercury . per bot. £8 19 6 sò 
a Shellas 1. l. per ot. 196- 8s. ine. d Mice (in original cases) small .. Per Ib. 4d. to 1/2 M 
a Sulphate of Magnesia ..  .. per ton £4 10 T d ү й 9 medium per Ib. 2/8 to 3/6 = 
а Bulphur, Sublimed Flowers .. per ton £6 6 is d large per ib. to 7/9 as 
a " Recovered si .. per ton 25 10 s р Phosphor г Bronse plain o plain castings per lb. [- to 1/94 oe 
a » Lump e. per ton £5 ad p bars & per lb. 1/1 to 1/4 os 
а Вода. Caustic (white 70 %) . per ton £10 15 "S p „ strip sheet per lb. m 1/9 - 
а ”„ Crystals ee ee ee | рег ton £8 ө е 0 Platinum oe oe ee per OR. £4 е-е 
а „ Вісһготаќе, casks.. .. per lb. 94d. © Silicium Bronze Wire . per lb. 10d. to Џ- 4 
{ Stee:, Magnet, &cc'd'g to desc’ р' п per ton £58 28 
METALS, &o. i „ inbars ..  .. Rib T gn E 
b Aluminium Ingote, in ton lots .. per ton 2190 $ 9 Tin, Block .. .. .. . Per n | | “gi } dec 
b ire, in ton lots . per ton £168 n g n Foil .. per lb. 1/8 8 
b Sheet, in ton lots .. per ton £166 т Wire, Nos. 1 to 16 . per Ib. 17 id 
p vanne metalingots .. per ton 448 to £145 s р White Anti-triction Metals 
є Brass (rolled me 2" to 19) basis per lb. . 1а. si " White Ant” brand per ton 443 to £65 Ls 
€ „ Tube (brased) per Ib. 9а. 85 Yarns, 2/108 Grey Cotton, on sp'is per 1b. * « 
e » (solid drawn). . . per lb. ; К Flax. per 1b. is 
e Wire, is.. : .. per lb. s 
с Copper Tubes ed) .. .. per lb. 25 
П ” (solid drawn) ee per Ib. ss 
g Copper Bars (best selected per ton #1 dec 


otations supplied by Messrs. :—a о. Boor & Co.; b The British Aluminium Co., Ltd.; е Thos. Bolton & Sons., Ltd.; d Е. Wiggins & Sons.; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; 9 James & : hakepeare; А Edward T.Il & Co.; $ Bolling & Lcwe; j W. Н. Hindley & Co.; 
k Morris Ashby, Lid. ; M W. Т. е Glover & Co., Ltd.: п P. Ormiston & Sons o Jobnson, Matthey Со. L.A. Р Tie Phosphor Bronse Co., Ltd. 


ELECTRIC TRAMWAY A AND ND RAILWAY TRA: TRAFFIO REC RECEIPTS. 


Week | Receipts for Miles Week | Receipts for Miles 

Doce | ending | the week, | Total to date. ode. | | open. |. „ ending | the week. Total to date. open 

£ e | £ | £ | у £ | 8 £* | * 

Aberdeen .. sk .. June 27 | 1,347 | — 48 | 4,84 | + 915, — — (South Staffordshire ..| June 26 950 — 59 | 20,687 | + 1,182 213 —1 
Birmingham "d .. July 4 | 5,895 | +£62 | 185,450 | + 6,576 | — | — 8 Swansea m R i 648 | 834 11.973 + 581 — 
Bournemouth  .. » 1| MOL | — — — 2 8 Taunton zm s о n 290 66 | -- 33 1,894 | — 115 +1} 
Bisckbarn e e | June 26 —986 | 11,6681 + 674 | 194 1 | © çi Tynemouth .. „ %' 566 — 86| 6,84 856 — 
Black poo July 2 954 | —587 11,218 + 1,152 — | — :Weston-super-Mare..| , 2 137 | — 13 1,653 | — 155 +2% 
Blackpool and Fleetwood June30| 899 | 4136 , 10,825 | + 1,069) 73 | — Б] Wolverhampton pet „ % 894 | +193] 9,504 + 5,482 1 +8 
Bolton „ 28 1,987 | 94,881 | + 3,161 | 25 | — А | Wrexham „ 26 140 | — 1,770; — — — 
Bradford is .. July 5 4,061 | +470 ' 52.095 + 9,183 | 39 |+4 | м | | Yorks, Woollen Dist. . » 26 sn | — 5,114 — 6 |— 
Brighton ee oe e. 95 5 982 + 48 65,462 m 64 —' Cardiff ee ee e 97 21 i 2,060 —-983 24,968 + 9,186 zog тт 
Bristol ee ee . 99 8 5 375 + 810 | === — 28 — Dover ee ee е | 97 27 | 268 — 97 5,066 + 14 8 TM 
Burnley és E + 651 — — —|— | Dublin bx ix . . July 3 | 5,768 | — 15 | 119,854 | + 6,740 | 48 — 
үре District — ..|June26 196 — | 4,443 — —|— | 8 Tast Ham „ 4 ТЗ | +28 9.293 + 3.002 5 +} 
Devonport oe „ 26 504 | + 9 10, + 201 5 |— |р |Glasgow .. .. June 6 15,378 (+3194 | 15,376 | + 3,194 65 | +18 
, Dudley—Stourbridee. „* 26 491 | —105 | 19,788 | + 1,969 — |g Hull.. eT s .. July 4; 1,924 | +184 | 25,142 | + 1,520; — | — 
SA ead ээ 26 1,120 — 26 21 + 8,866 1 + 2 © Ilkeston ee ee „ [TJ 1 220 man Е D 2 P 7 
J Gravesend—Northfieet „ 26 275 — , 6,812 — — |4 Isle of Thanet .. Rep ep. 4 | 1,08 | 4206, 11,706 | — 375 | — — 
9 Greenock—Pt. Glasgow [I] 26 615 —147 19,639 + 1,158 — Leeds oe ° е . [1] 4 7 6,083 — 87 79,108 + 5,725 — == 
E Hartlepool ee «s » 26 909 | —174 4 410 +3 | a Liverpool .. as .. June 27 | 10,774 —41258 | 258,827 | + 9,796 | 101 +% 
ë E Kidderminster ee ee [I] 26 149 EE 84 2 998 + 111 P $ Manchester eo . «| July 4 12,676 + 7854 — — 110 +t 
g Merthyr eo eo е» [I] 26 208 A 89 4,845 = 256 8 € | Newcastle ee ee ee 77 4 | 8,248 4 608 = = 19 т, 
Ыы Middleton oo | n Ж 403 | — 42 7, + 654! 83 — 1 Portsmouth .. „ 4 2183 | -814| — = 29 |— 
д Oldham—Ashton sl... 30 611 | —197 , 14,167 | + 1,352 | 8 | — Salford s ee ..|June29 ; 4,156 |+ 637 47.129 +14,110) — | — 
‘a Peterborough .. e| nn 26 159 — 3,206 — — — Southampton  .. .. July 2 1,163 | .- 105 — — — |— 
£ Poole 28 ee ee n 26 324 | 20 6,880! + 1,185 — Sunderland s June 28 | 1,405 | —466 | 15432, + 542 30 !+ 2 
с Potteries e se| œ 26] 1,536 | —229 | 88,750 | + 9,400 — |2 | Central London Railway July 4| 6.788 |—408 | 6,788|— 408 6 | — 
Rothesay.. T os „ 26 188 | + 20 2, 156 + 88| —– | — Chatham 4 District Co. June 25 590 | + 4 | 11,829 | 411,009, 84 — 
b бе EU 5 B3 — 1, — —|— Сну an and в. Tondon By. July E. m pios 2518 та y 6$ | — 
outhport Ne A 70 329 | —129 7,064 | + 1,616 — an ucan Rlwy. June + — | — 

' " Liverpool Overhead Ry. July 5| 1,672 | + 77 — = з | — 
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METAL MARKET. 
Flactuations in June. 
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THE LABOUR AND COST OF TENDERING. 


THE necessity of carefully reading each provision in a specification 
before subnitting tenders for work required was emphasised 
by the facta elicited in a case heard in the Liverpool County 
Court on July 1st. In the case in question, Messrs. John Ainscough 
and Son, contractors, of Oldham, sued Messrs. Beloe & Priest, civil 
engineers, of Liverpool, for the sum of £5 5s., claiming that this 
sum should be returned to them, it being a deposit made in respect of 
specifications which had been lent by defendants and returned by 
the plaintiffs with a bond jide tender for work required to be done 
in the connection with the Fender Valley sewerage scheme. A 
representative of the plaintiff firm stated that he had seen an 
advertisement asking for tenders for the work, and saying that 
specifications and quantities could be obtained at the office of 
Messrs. Beloe & Priest on payment of £5 58, which would be 
returned on receipt of a bond fide tender and the specifications. Не 
had called at the office of the firm named, and obtained the speci- 
fications and paid the £5 5s. ав а deposit. He had tendered for the 
work and his tender had been accepted, but he had found out subse- 
quently tbat the specifications contained а proviso with respect to 
sureties for carrying out the work, which he was unable to comply 
with. He therefore declined to sign the contract, and ultimately 
ay plied for the return of the deposit, but this was refused. 

Un defendants' behalf it was contended that the deposit had been 
forfeited by the action of the plaintiffs through their tender not 
being bond fide. They had seen the specifications containing the 
proviso respecting sureties, but had tendered for the work, though 
objecting to the conditions. Forthe plaintiffs it was further stated 
that they bad arranged to obtain the guarantee of & society in 
place of the two sureties, but they found that no society would give 
the guarantee under such a clause as appeared in the contract. For 
the defence, it was also contended that it was usual to require 
deposits of sums of money, and that it was the custom of the pro- 
fession to regard such sums as forfeited in cases such as that before 
the Court. 

His Honour, Judge Shand, who heard the case, ruled that the 
plaintiffs had sent in а bond fide tender, but were unable to go 
through with it, owing to the clause as to sureties. The plaintiffs 
might have been negligent in not reading the specifications, and the 
defendants might have been put to expense thereby, for which they 
might have a claim for damages; but the defendants had not proved 
that the plaintiffs had not acted bená-/ide in what they bad done. 
He gave judgment for plaintiffs, with costs. 

The case brought into clear light another of the difficulties 
connected with tendering. With the increasing extent and com- 
plexity of public works, involving the expenditure of large sums of 
money in their execution, it is but natural that some assurance 
should be sought on the part of public bodies, that the work, in а 
particular case, will be carried throogh to а satisfactory completion 
and not be left іп an iacomplete state. It must, however, impose 
a needless inconvenience, and one of а very unpleasant kind, upon 
manufacturers and contractors, if the provision of sureties, to be 
approved of by tbe consulting engineers or the public authorities 
for whom they may be acting, is to be made a condition of fitness to 
tender. 

The position of a manufacturer who can only tender for carrying 
out public work on the conditi»n that approved sureties are pro- 
vided is so uncertain and undignitied that many manufacturers 
would prefer to ignore contracts rather than incur the trouble and 
annoyance, and the probable expense of tendering in accordance 
with the conditions laid down. Sureties are not readily obtain- 
able at the best, and firms who cannot obtain sureties most easily do 
not, as a rule, like to obtain them at all. 

In commercial life, a simple reference as to the integrity and 
and reasonable, financial stability of a firm, suffices. A satisfactory 
reference to a bank usually suffices to enable business to prcceed. 
In engineering works, apparently, it is to be otherwise, and the 
contractor is to be required to find sureties which will be acceptable 
to someone who may, or may not, possess the special knowledge for 
determining whether certain sureties are or are not sufficient, in a 
particular case, or, indeed, whether there is any need for sureties to 
be provided at all. 

From the difficulty which contractors frequently have in obtaining 
рч) ments on account of work done, where they have had to incur 
heavy current expenses on Jabour account, it would seem as if this 
new requirement with regard to sureties ought to be inverted, and 
that the employing party ought to give tbe contractor sureties for 
the prompt payment of instalments and of the final balance as these 
become due. The tendency of late years has been to crowd specitica- 
tions with details, many of which, it must be admitted, require to 
be set out, and for which provisions require to be made. This has 
caused the work of tendering to be tedious ard costly, and manu- 
facturers and contractors have frequently cause for complaint, owing 
to the scanty consideration which they receive. The introduction 
iato specifications of conditions which will give contractors need- 
less trouble in tendering for work or in carrying out work under 
contract is to be deprecated. 

It is common knowledge among manufacturers that some firms 
refrain from tendering for Government contracta owing to the beavy 
losses which have been caused through the onerous conditions which 
have had to be observed. The practice of being needlessly stringent 
and exacting in laying down conditions-of-ten der is not of public 
advantage, and tends to check industrial enterprise. It will be well 


it these facts are borne in mind by those who have the drafting of 


such conditions. Manufactuters and contractors have a right to 
ask that when tendcrirg for public work no greater labour or 
expense shall be required of :hem than the proper execution of the 
work demands, 
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THREE -PHASE ALTERNATORS FOR 
BLOEMFONTEIN. 


Mrssns. Овомртом & Co., Lrp., have recently supplied two 
250-Kw. three-phase alternators (coupled to Belliss engines) to the 
Bloemfontein Corporation, and one of the sets is shown in the 
accompanying illustration. 

The alternator is of Messrs. Crompton's standard three-phase 
pattern, designed for an output of 250 kilo-volt-amperes at 
2,200 volts per phase, the periodicity of the circuit being 50 com- 
plete cycles per second. 

The machine has a stationary armature, the coils being fitted in 
open slots, and held in position by hard-wood dovetails. The 
armature can be moved along the bedplate to give access to the 
machine, a barring rack being provided on the bedplate for this 
purpose. The end windings are fully protected by suitable 
covers, one of which is arranged to form a terminal box for the 
main current. The field magnets are of the rotating type, with 
radial poles, the pole-pieces being laminated and bolted to a cast- 
steel hub. The hub is extended to form a half-coupling, and con- 
nected direct to the fly-wheel of the engine, strains on the shaft 
thus being avoided. 

А direct-coupled exciter of the multipolar type is mounted on 
an extension of the alternator spindle. 


SOUTH AFRICAN NOTES. 


(From осн BPECIAL CORRESPONDENT aT JOHANNESBURG.) 


June 15th, 1903. 


(J. E. E.) Cape Town Section.—The subjects down for discussion at 
the next meeting of the Section include ' The Measurement of 
Resistances,“ by Mr. C. Proctor Banbam, and also the paper on 
" Distribution Losses in Electric Supply Systems,” by Mr. A. D. 
Constable and Mr. E. Fawssett. 

Piatermar itzaburg.— The Electric Light and Tramways Committee 
recommends the purchase of six sets of points and crossings, also 
400 yards of rails for extensions to the existing permanent way, at 
a cost not exceeding £300. The Committee has forwarded to the 
Corporation’s London agents plans and specifications for six addi- 
tional electric cars. The agents are authorised to submit the 
specifications to the Council's consulting engineers, Messrs. Mordey 
and Dawbarn, for confirmation and alteration if necessary, to call 
for tenders, and, in conjunction with the consultíng engineers, open 
апа report on these tenders, the report to be cabled to the Oouncil 
before any contract is concluded. 

Durban.—The receipts from the electric tramways during May 
were £7,725. 


CRoMPTON-BERLLISS THREE-PHASB ALTERNATOR FOR BLOEMFONTEIN. 


The engine is of Messrs. Belliss & Morcom's three-crank triple- 
expansion type, designed to work with 160 lbs. steam pressure at the 
stop valve, and capable of driving the generator either condensing 
or non-condensing. The speed of the combined set is 375 revolu- 
tions per minute. 

These sets were built for the Bloemfontein Corporation, under 
the specification issued by Mr. Hobert Hammond, and we are 
informed that at the official tests at Messrs. Belliss's works the 
machines in every way exceeded their guarantees, as shown in the 
table given below :— 

Specified. ^ Actual. 

Temperature rise after 10 hours' / Armature 65°F.  39'F. 


run at full load Field 65° F. 18°F. 
Steam consumption in lbs. рег kw.-hour ... 26 244 
Voltage drop from no load to full non-induc- 

tive load sis з ТУ wat „ 45% 
Exciting watts Ve 7 iik .. 3, 500 2,100 


In addition the alternators were tested under severe conditions 
for parallel running, and gave great satisfaction to the consulting 
engineer. The governor trials also fully realised the expectations 
of the English builders. 

Messrs. Crompton & Co. are now manufacturing а complete line 
of single and polyphase generators and motors, and have some im- 
раш orders for this class of machinery in hand at the present 
time. 


Newport (Mon.) Tramways.—The new Caerleon Road 
section of the Corporation electric tramways was opened on Tuesday 
last week for public traffic. The Electricity Committee has been 
discussing the question of acquiring additional cars. 


Ladysmith.—A number of cable extensions were authorised at the 
last meeting. When these are completed, all the residential quarters 
of the town will be served. The Council bas concladed а contract 
with Messrs. J. Hubert Davies & Spain for connections, at a cost of 
£1 9s. per pro connected. | 

Natal. — 3 expenditures on public works in Natal 
during 1903-4 are now published, and they provide for, amongst other 
works, an expenditure cf £25,000 for extensions to the electric light 
and power plant at the harbour, and also £10,000 for electric 
Goliath crane and cables. 

Johannesburg.—The Chamber of Trade is again on the war-path, 
and recently made inquiries into the reason why Johannesburg 
engineers had to pay Messrs. Mordey & Dawbarn a deposit of £10 
for the specifications of material for the Johannesburg electric 
tramways, whilst at home only £3 3s. (extra copies at 5s. each), was 
charged. No definite arrangement was made with the consulting 
engineers on this point, it appears, they being left to charge what 
they considered desirable. | 

Ав. mentioned a short time ago, the Johannesburg municipality 
proposed to acquire the property, plant, &c., of the Johannesburg 
Suburban Lighting Syndicate, which supplies current for lighting 
purposes to Bertramstown, а suburb of Johannesburg. This has now 
become an accomplished fact, the amount agreed upon being vi 
and the municipality have authorised an immediate expenditure o 
£150 for the repair and general overhauling of the plant and equip- 
ment. | : 

Troyville, Johannesburg.—A public meeting was held by the resi- 
dents of this suburb (not Yeoville, as incorrectly reported last siete 
that suburb being supplied from the Rand Central Electric Wor. 
Brakpan) last week to consider the question of lightiog. It Т 
eventually decided to accept an offer made some time ago by #6 
Johannesburg municipality to light the township (1) on а two Jon 
basis at 2s. per unit, or (2) on a three years’ basis at 1s. 5 
Tho latter offer was decided upon, the township to supply А 
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60 ft. x 150 ft. on which to erect a temporary power station. An 

initial load of 2,470 lamps is expected. 

A memorial has been presented to the Municipal Council from 
the residents in the north and north-east portions of the town on 
the question of electric tramway extensions. The ratepayers there 
are willing to be subjected to a ‘special rate in order to have the 
system extended to that quarter. This memorial has been welcomed 
by the Council, and if powers can be obtained to levy this special 
rate, it is probable that all the outlying suburbs will be similarly 
dealt with. 

Pochefstroom.—Consequent upon the apathy of the Government 
in deali.g with the question of lighting in this old Rand capital, 
the inbabitants are taking matters into their own bands. As men- 
tioned a few weeks ago, some of the large property owners are 
installing small lighting plante of their own, and the latest develop- 
ment is the formation of a company under the style of the 
Potchefstroom Consumers’ Electric Light and Power Co., with a 
capital of £6,000 in £1 shares. The capital is already over-applied 
for, applications for current from the banks, hotels, military can- 
tonment ; numerous private consumers have been secured, and 
success seems assured. The company has already secured the 
necessary plant, and proposes to build its power station and stores 
on a stand in Lombird Street. Besides supplying current for light 
and power purposes, the company will do all the necessary install- 
ing and wiring, both in the town and on the neighbouring mines. 

A load of 800 to 1,000 16-с. lamps will be obtained from the 
block, on which the station will stand, alone. 

A special meeting called by the Health Board to consider the 
question was postponed, informatiop having been received from the 
Colonial Secretary that the Board had no power to deal with the 
matter. 7 


THE ENGINEERING CONFERENCE, 


HIGH-SPEED ELECTRIC TRACTION ON RAILWAYS. 
By J. W. Jacoms-Hoop, M. Inst. O. E. 
( Abstract.) | 


Tus introduction of this subject would appear to be the duty of an 
electrical rpecialist, but inasmuch as the difficulties аге to а large 
extent practical, the notes of а mere general practitioner in railway 
work may be acceptable. І 

The problem thus offered for discussion must first be defined. 
It must not be confounded with the problems in short distance and 
omnibus traffic that have alone been dealt with hitherto in this 
country, nor must existing practice under steam be allowed to 
limit the imagination as to the possibilities of service by electricity. 
As the question develops, it becomes clear in the first place that the 
existing adaptations of electricity to traction are not altogether 
Suitable for general railway business, including economical high- 


general idea of the bulk of the business that electricity may some 
day be called upon to undertake. It will be seen that the peak of 
the load occurs before mid-day and involves & consumption of 
energy estimated at 661 millions of foot-pounds per minute, or very 
nearly the equivalent of 26,500 H P. or 19,800 kw. 

The high-speed trains, defined as those travelling at a speed of 
40 miles an hour and over, are marked on the diagram on the wall 
by thick lines. This class of traffic is practically contined to the 
hours between 7 o'clock in the morning and 11 o'clock at night, 
and the load-curve is seen to be affected in consequence, but the 
proportion of high-speed trains to the total service thronghout the 
24 hours is only as 1 to 3. 

It may be granted that conversion, in the case of services where 
electricity can with certainty compete economically with steam, 
will come; and tbat апу new railways, built to connect large 
centres of traffic with a high-speed service, will, without much 
doubt, be equipped electrically; and the time will be spent to the 
bəst advantage if the leading features of an electrical equipment, 
that will meet the needs of high-speed and general services, are 
alone kept in view. Above all things it seems to be essential that 
as railway companies must, for the public benefit, continue to 


exchange rolling stock, the principles of any system must be 


acceptable to the whole body of railways before they can be 
adopted. 

The ground for discussion being thus limited, the subject divides 
itself conveniently as followa:—(a) generation; (b) consumption; 
апа (c) transmission, distribution, and collection of current. 

Generation of Current.— Of all the vital questions connected with 
power stations, perhaps none is more important, although diverse 
opinions have been expressed, than the economical limits of size of 
steam or gas generating sets. In this country one or other would 
be, in nearly all cases, the only alternative. The possible posi- 
tions of generating stations relative to the railway will frequently 
decide sizes; but assuming that the power capacity of stations 
will, on occasion, be determined cbiefly by the limit of economy in 
generation, it is important that the subject of the most desir- 
able maximum sizes of steam or gas sets for power stations should 
be well ventilated. After taking account of the increased coet and 
losses in extended transmission lines, reason would seem to dictate 
that the power stations should be as widely separated and as few 
in number as possible, to ensure a steadier load and a better load 
factor. 

Power station practice is rapidly becoming standardised in detail, 
so that it can be foreseen with some contidence that moderate- 
speed engines, directly coupled to alteroators generating in single 
or multiphase form at tensions as high as circumstances allow, will 
be used. As economy in every detail will have to be studied, it 
may be that gas engines in connection with a producer plant will 
prove the ultimate solution. 

Consumption of Current.—Without invading the territory of the 
electrical engineer it is possible to bring forward one point of 
practical importance in connection with motor design. The 
practice of to-day seems to be almost universally in favour of a 
direct-current series-wound motor, with automatic field-regulation, 
which will ran economically at any speed up toa maximum. On 
the other hand, there ie the alternative, with some economical 
advantages to recommend it, of a system that involves the use of 
smaller high-tension currents, used in alternating single or multi- 
phase motors, that are limited to one or, at most, two economical 
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speed services; and further, it is practically certain that the sub- 
Witufion of electricity for steam as a vehicle of power will of 


xxu чаша дыры a change of general ideas and of general 
a. 


The term ‘high-speed electrical services" may be defined as 
representing frequent communication, without intermediate stops, 
between busy centres that are widely separated. The speed 
expected will certainly not be less tban 60 miles an hour, and the 
cost of service per ton per mile must not be more than that of 
existing steam servicss. Meine that are adopted for such high- 
speed services must be equally available for a modified stopping 
service, as well as for freight and shunting services, because it is 
inconceivable that railway companies will be tempted to electrify 
their lines for their high-speed services alone, and there must be no 
interference with the free use of lines by steam locomotives. 

As come slight indication of the amount of work done by rail- 
ways to-day, a diagram of actual services performed on a typical 
section of line, about 80 miles in length, on one of the busiest days 
of last year, is given. Assuming fixed average loads for the 
various classes of service, the total train-resistance has been 
calcalated and plotted as a load curve. This will give a good 


speeds. Opinions differ widely as to the class of traffic for which 
invariable speeds are suited; and it must be confessed that it is 
extremely difficult to foresee the effect that invariable speed would 
have upon the conduct of general railway bueiness. It is, how- 
ever, tolerably clear that for any class of business variable speed is to 
be preferred. 

Such points as the position and individual power of motors are 
all interesting, but inasmuch as motors arranged on a multiple-unit 
system to ensure minimum train weight, and maximum weight 
available for adhesion, will almost certainly be employed for high- 
speed railway service, whilst electric locomotives of high-power 
capacity for freight, shunting, and other general business, will also 
be required in the railway business of the future, time need not be 
employed in discussing them. 

T'ransmission, Distribution and Collection of Current.—The princi- 
ples of generation and consumption of current being determined, 
systems of transmission, distribution and collection must to a large 
extent follow. But it is here that the practical difficultios present 
themselves most formidab!y to the railway man. With all the 
complications due to dense traffic within а very limited constroction 
gauge, and with the imperative need of safeguarding life and limb, 
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it is difficult to see how any system of distribution is to be carried 
out without serious objection. 

Transmission perhaps bas the fewest difficulties. In view of the 
urgent need for economy iu first cost, it is to be hoped that bare 
overbead transmission lines will be used for carrying current at high 
voltage, rather than incur the heavier expense of cables. 

Bo far as existing practice is а guide, а system of distribution to 
feed а third conductor-rail would appear to meet the needs of the 
case. There are in existence cases of railways where large currents 
are being collected from a third rail at speeds approaching 50 miles 
an hour, and experiments in this direction indicate that still 
larger currents than these can be taken at speeds up to 70 miles 
an hour. But the existence of а third rail at all, in any position, 
introduces trouble in the upkeep of the road and in other direc- 
tions that are better avoided if possible. An overhead-conductor 
system would probably be Jess unwelcome to the maintenance 
engineer, and from some points of view it bas advantages over any 
ground collecting system. But here, again, if the system is one 
of high-tension triphase current, the duplication of conductors 
presente another difficulty. 

It will be interesting to watch the developments in the United 
Btates of the experiments about to be made with single-phase 
alternating currents, involving only one overhead conductor. The 
difficulties of collecting comparatively heavy currents from an over- 
hesd equipment appear to have been to some extent overcome on 
one of the North Italian railways. 

Systems that bave been advocated of collection from the primary 
conductor for use in a motor-generator on a locomotive seem 
attractive, and inasmuch as they would do away with sub-station 
difficulties and expenditure, the problem may thus be solved. 

Inasmuch as pure accumulator systems, although they may be 
useful and economical for light branch-services, are not thought to 
bave any promise for heavy general railway work, no further men- 
tion of them seems called for. 


Disovussion.® 


Mr. W. E. Lanapon, in the course of some supplementary 
remarks, emphasised his opinion as to the 6 ft. way being the 
correct place for the third rail, which he sugyested should be on 
independent sleepers. 

Mr. J. A. F. AsPINALL (L. & Y. Ry.) referred to the position of the 
conductor rail, which had becn under discussion by the railway com- 
panies, and all those north of the Thames had adopted a common 
arrangement. He pointed out that the load gauge was the 
limiting factor, which controlled the position selected. This 
gauge on tbe northern lines is 8 ft. 8 in. wide, and comes 
down to within 6 in. of the top of the track rail; it also 
only allows 4 in. side clearance from tome platforms. They 
had placed the conductor rail 3 ft. 114 in. from the centre of 
the track and 3 ip. above the running rail, supported on 
the ends of sleepers. Protection boards would be provided 
where considered necessary, 8 in. apart, to allow for play in the 
collector shoe. The L. and Y. Railway Co. were adopting a fourth 
(negative conductor) rail in the centre of the track. The joints 
would be properly bonded, and it would be crose-bonded to the 
track rails, which would form the medium for current return from 
the motors and wheels in the ordinary way. The advantages would 
be found in permanent way construction, only one hole being 
neceseary in the track rail, as compared with four in the usual way, 
and the sections could be easily removed when necessary. They 
would put the conductor rail in the 6 ft. way wherever possible, 
The proporal to roof in the conductor rail was not possible on 
account of the small space available. 

Mr. Твотткв referred to the section of the Metropolitan- 
District line recently opened to Harrow as a good example 
of English electrical] railway work. There were in this case 
five rails to each track, two -- apnd & — conductor rail being 
provided. There was a difficulty in using tbe 194-in. distance for 
the conducfor rail in the tubes, and & distance of 16 in. had been 
adopted at Harrow, similar to the tubes on account of inter-com- 
munication. He questioned whether it was worth putting an 
insulator under the return rail. The question of trespassers 
influenced tbe amount of protection to be given to the conductor 
rail, and it would be a necessity in goods yards. A difficulty in the 
case of a hood over the conductor rail was, he thought, that vertical 
movement of the shoc must be provided for. The arrangement 
adopted at Milan did not commend itself to him. 

Mr. PobTHEIM took up the standpoint that the overhead con- 
ductor was far better than the third rail. In Italy there were two 
electrical trunk railways—the Mediterranean, about 40 miles long, 
worked on the LT. system, апа the Adriatic, 70 miles long, 
on tbe н.т. three-phase system, which had been running 
for two years, and bad given such satisfaction to the Italian 
Government that four more electric locos for use with 
the latter line, which was to be extended, were decided 
on. These locos would exert 1,700 нр. and draw 400 tons 
at speeds upto 60 miles an hour. Та the three-phase system there 
was no difficulty in getting speed variations of 15, 30, 45 and 60 
miles per hour without loss of efficiency, and he queried the prac- 
tical necessity for finer regulation, which could, however, be 
obtained by using suitable resistances. The great feature, however, 
was the difference in cost of the two systems. In a length of 10 miles 
the cost of the 500-volt third-rail construction would be the same 
as for the three-phase overhead; but in a length of 30 miles the 
cost of the latter would be just half, and with 50 miles one third, 


* The discussions on Mr. Langdon's paper (see page 37 ante), and 
on that of Mr. Jacomb-Hood, were taken together.— Eps. ELzo. REV. 
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that of the former. Instead of costing £8,000 per mile, it would 
cost £3,000. Referring to the supposition that more danger 
attended the use of н.т. overhead conductors, the Italian line had 
run for two years and no accidental death had occurred, and this he 
argued should incline the B. of T. to agree to such а scheme. He 
considered that railway engineers looked too much at their coal costs, 
which may amount to 24d. in the total cost of 18. per loco.- 
mile.  A*euming the coal costs at 23d. per loco.-mile, we should, if 
working electrically at 2d. per unit, have a corresponding figure of 
44d. per mile, but the average figure for loco. upkeep is, say, 24d. to 
3d. per mile, and with the Italian electric locos., only id., and in the 
latter case only one driver is necessary, a saving of 8d. per mile, so 
that we may put the saving at 3d. per mile over any system of 30 
miles. 

Mr. Ross (G.N. Railway) referred to the difficulty of adopting a 
common distance between the conductor and track rails, which he 
regarded as stillunsolved. He preferred the conductor rail on 
standards separate from the sleepers. He was disappointed that the 
author bad not touched on the carrying capacity of the trains; the 
corridor type as adopted in the tubes only hold 350 to 400, as com- 
pared with compartment trains of similar length holding from 650 
to 800 passengers on the steam lines. 

Mr. Gates, speaking for the Metropolitan Co., stated that they 
were compelled to adopt the 16 in. distance between the track and 
conductor rails, in common with other London underground rail- 
ways. The fourth or return conductor rail would have to be 14 in. 
above the track to allow for carrying the shoe (when used) over 
points and crossings. In the tunnels they were obliged to put 
the conductor rail outeids the tracks. 

Mr. Мовтніхотох (L & Y. Ry.) considered that everything 
electrical should be in ‘the 6-ft. way, эор in stations, where 
the conductors should be close to the platform, and the 6 ft. 
way left clear for patrolling. He did not consider the 19{-ір. 
standard distance gave sufficient room for the plate-layers to 
carry out their track work, which was of greater im in 
the open than in a tunnel. He disagreed with the suggestion 
for supporting the conductor rail separately from the track on 
account of the frequent alteration of levels, and the 1j-in. 
distance of a fourth rail above the track would be a very 
narrow margin. 

Mr. FLETCHER (N.E. Railway) gave some particulars of the 
proposed traek construction for bis company's Newcastle electrical 
routes. 

Mr. Francis Fox warned his hearers of the dangers incurred by 
Contiaental companies in running at high speeds on unsuitable 
tracks. He considered that the running and permanent way depart- 
ments should be one. 

Gen. WEBBER, in the course of some remarks on нт. distri- 
bution by means of overhead wires, pointed out that there were at 
present large numbers of telegraph and telephone wires at the side 
of the line. On the question of cost, however, he thought overhead 
transmission would have to be considered. 

Prof. Surrg considered that the magnitude of the currents to be 
dealt with would necessitate the use of third rails. The lack of 
speed variations was not a bar to the use of induction motore, as 
drivers could obtain any speed by.coasting. There wasno example 
of high-speed electric traction in Europe just now; all attempts in 
that direction depended more on the track than the locomotive. 
He did not think that by апу possible rigidity of the road bed and 
track, speeds of 100 to 120 miles per hour would be attainable. 
He called attention to the vertical and horizontal oscillations of 
locomotives—the latter due to our system of guiding by two wheels 
and two rails; this lurchiog movement led to the possibility of 
derailment. The reasons for not running at high speeds on the 
Italian lines were the gradients, goods traffic, &c. He emphasised 
the improved coefficient of adhesion due to the uniform effort of 
the electric motor. 

Mr. COTTRELL referring to the position of the third or conductor 
rail, was convinced that tbe outside one is correct, and that if a 
fourth rail is put between the track rais, it sbould not be at a higher 
level, owing to the possibility of accident through loose chains 
hanging from the vebicles. They intended on the Liverpool Over- 
head Railway to adopt the standard position for the conductor 
rail, and boped shortly to have an alliance with the L. and Y. Co. 
He drew attention to the increased acceleration which was 
obtainable on electrically-worked lines. 

Major CAupzw, in a written contribution, was able now to look 
at the problem of elecwrification from the point of view of the 
railway director. He considered that a standard system was 
essential, and drew attention to the enormous difficulties which 
would be met with in crswded junctions and at tunnels and bridges 
—they had also the Board of Trade to think about, and for the 
moment he was of opinion that the solution lies in accumulator 
locos. Referring to Mr. Jacomb-Hood’s paper, where a maximum load 
of 26,000 н.р. was cilculated for on the S. W. main line, he sug- 
gested that a suitable generating plant for such an output would 
consist of five sets, four capable of giving the maximum output, 
but three able to do во in emervency. Either gas or steam engines 
of any size were obtainable. He did not agree that the direct cur- 
rent series motor was efficient at any speed, and there was no 
necessity to assome that an alternating current motor was worse 
than a continuous one. There might be considerable difficulty in 
collecting current with a slipper at speeds of 60 miles an hour, the 
larger currents would involve the use of slippers having arcas of 
upwards of 100 sq. in, and there might be serious results at 
crossings. 

Mr. Твотткв wished to disabuse Mr. Portheim and others of the 
idea that the Board of Trade wished in any way to hamper a 
рон scheme for overhead н.т. conductors. submitted to 


t. 
Mr. Jacomus-Hoop, in replying, thought the discussionthad been 
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narrowed down to minor details—he emphasised the importance 
of the wider question as to whether the third rail should be used or 
not. The whole question turned on economy in working. Recent 
discussion on the sizes of generating unite, had shown that it was 
questionable whether few large or several small ones would be more 
economical. The selection of the size and position of the gene- 
rating station was a matter of great importance. He considered 
that a ly variable speed was necessary. Distribution diffi- 
culties would be encountered, but transmission under similar cir- 
cumstances had been carried out on the Continent. In the matter 
of seating capacity, the 8.W. Co. were running corridor trains which 
ied 10 per cent. more passengers than the older compartment 
trains of the same length. It was quite possible to carry as many 
people per square foot in the corridor as in the compartment car- 
riage, and the public were undoubtedly in favour of a through 
at the present time. He questioned whether any compan 

spent as much as 18. per train-mile, and thought 94. to 10d. 
more nearly correct; there would still, however, be a margin of 
economy in electrical working. He also pointed out that the rail- 
ways South of the Thames bad a narrower load-gauge than the 
Northern lines, and this had caused disagreement; but it was 
finally agreed by the Southern lines, who were in the minority, that 
where necessary girders and buildings should be altered as required, 
in order to oonform to the standard. : 
Mr. Lascpom also replied briefly, and concluded that there was 
Боз general agreement of opinion as to the position of the conductor 


ELECTRICAL CONDUCTIVITY OF 
COPPER. 


THE 


By ROLLO APPLEYARD, A.M.Iwsr.C.E. р 


(Concluded from page 4.) 
Relation between Conductivity and log od may be 


useful to set at rest another matter which concerns the 
subject. It is sometimes su that, since the con- 
ducting qualities are defined by the specified resistance per 
nautical mile of cable, it is superfluous to lay down limits 
for the conductivity of the copper. In favour of the 
omission of the conductivity clause from specifications, it 
is further argued that the manufacturer would gain the 
advantage of being left а free hand as to weight of copper, 
and that he would be constrained to keep his copper good, 
because any increase in the dimensions of the conductor 
would result in difficulties in regard to the specified limits 
of capacity and dielectric resistance. In order to discover 
to what extent this constraining influence would be effective 
in such a ease, it is necessary to examine the change pro- 


duced in log. "n any core when a definite change is made 


in the percentage conductivity of the copper. 
The weight, m, in pounds per yard of any cylinder of 
diameter d mils and of density д is— 
m = 1:0228 d! x A x 1075 (6) 
Differentiating this, we have— 


= 20446 x d x A x 10-8 (7) 


Since d is їп mils, by putting à d = 1 we obtain an 
expression for the change in weight in pounds per yard 
ding to a change of 1 mil in the diameter, d, of 

any cylinder of density 4. This result can be tabulated 


as follows :— 


| Change in weight in pounds corre- 

| sponding #01 mil change in diameter 
| 

| 


Solid nder of d mils. 
se es d mils Density эз ы Soe et K 
А | Per statute mile. | Per nautical mile. 
- — —— : — 2 — — 
| 
Gutta-percha ... 10 ^ 000360 d | 0:00415 d 
ж Et 8˙9 0:03206 4 0:03692 d 
Indiz-rubber .. 13 .— 0-004684 | 000510 d 


If r, is the weight per nautical mile of a cylindrical 

conductor of 100 per cent. conductivity, and if 1, is 
the weight of a conductor of the same resistance, length, 
and density, but of lower conductivity, вау (100 — т) 
we have— 


100 Ww, 
. 
100 €— 2 Wo 


The change in weiyht due to change in conductivity is 
T Wo 


ee (Uy — Ww = e 
(w 0) (100 — 7) 


To take а very ordinary weight, let % == 107, and let 


(100 — 2) = 90, so that т = 10, an extreme value for 
conductivity. Hence 
201 — wy = 11°89 lbs. (8) 

From this it is seen that the retrograde manufacturer who 
desired to use copper of 90 per cent. conductivity for tbat 
type of conductor, would have to add about 12 lbs. to the 
weight of every nautical mile; and as he would only be 
able to purchase the 90 per cent. conductivity copper at a 
very small fraction below the price of high- conductivity copper, 
he would really be out of pocket. Moreover, if the thick- 
ness of dielectric were specified and enforced, the added 
copper would lead to additional expense for dielectric. Let 


us now consider what would be the change produced in log a 
( 


by a change of conductivity such as we have just contem- 
plated. Corresponding to the diameters р and d mils, let 
w and w be the weights respectively of dielectric and copper, 
іп Ibs. per nautical mile. From equation (7) since 1 n. m. 
= 2,029 yards, putting A = 8'9 for copper, and w for m. 


39 = 2:0446 x 8'9 x 2,029 x d x 10-5 
дю : | 
Ow — 003692 d. 

i 0°03692 | (9) 


Also we have, from equation (6) when л = 1, and m = W, 
w = 1:0223 (02 — 47) 2,029 x 10% 
If w is assumed constant, à w = 0, 
^. р.др= Ad d 
| д т 


4 
С» = 04" „ (9a 
iu p d 0036925" © a) 
from (9). 
Now logo —- = log; — logy d 
D D д 
көр mme (3р = A) 
From (9) and (9a) 
p 8 70 дг 
D. cards da eti 
ы 039-100 cae D (03692 й). E 


This is а general expression for the change in log 4 due 


to а change, à 10, in the weight of copper per nautical mile 
when the weight of gutta-percha per nautical mile is con- 
stant. If w = 107, and w = 140, the corresponding 
diameters are d = 76:1 and р = 270°7. Farther, we 
have seen (equation 8), that, for this type of core, when the 
conductivity changes from 100 per cent. to 90 per cent., 
в being constant, à w = 11:89. 


P m Wm x 
d 0:03692 270°7* 76°1? 
= 00019087 — 0024151 (100) 
= — 0022. 


In the particular case here chosen, for a cylindrical con- 
ductor, 


log Я = 0:55108. 


Hence, the change produced in log for this type of core, 


when the conductivity changes from 100 per cent. to 90 per 
cent. is about — 4 per cent. If р and not w is assumed constant, 
the first term in equation (10) and (10a) vanishes, and the 


corresponding change їп log 4 is — 0'024. "The restrain- 


ing influence is therefore, in either case, fairly large ; and in 
combination with the increased cost, should be effective. 
It is to the manufacturer rather than to the purchaser of 
cables that the conductivity test is directly of value. Never- 
theless, indirectly, the conductivity clause probably ensures 


C 
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to the purchaser, as well as to the manufacturer, that uniform, 
pure, copper is used ; thus gaining to both the advantage of 


a flexible and generally good mechanical conductor. 
Resistance in Terms of Weight and Conductivity per cent. 


If the suggestions contained in this article as to the 
definition of standard 100 per cent. conductivity copper are 


accepted, and if it is agreed that the temperature correction 


factor between 60° Е. and 75? F. is 0:002395 per 1? F., we 


may deduce that :— 

1. The resistance of a copper wire of 100 per cent. con- 
ductivity, 1 statute mile in length, weighing 1 lb., is 861:044 
standard ohms at 60? F. Ita resistance at 75° F. 18 891:977 
standard ohms. 

2. The resistance of а copper wire of 100 per cent. con- 
ductivity, 1 nau/ica! mile in length, weighing 1 lb., is 
1,144°36 standard ohms at 60? F. Its resistance at 75? F. is 
1,185:4718 standard ohms. 

This last result enables us to prepare a table from which 
the resistance of any copper conductor of given percentage 
conductivity can be calculated from its weight in lbs. per 
nautical mile. For, since, for a given length, resistance 
varies inversely as the weight, if the resistance for 1 lb.-n.m. 
is known, the resistance corresponding to any other weight 
w per n.m. is found by dividing the 1 Ib.-n. m. resistance value 
by 10. 

"s the following table the resistances are in standard ohms 
at 75° Е.:— 


.| Resist- | duo. Resist. | conduc.’ Resist. . Resist- 
Oy | net | Cuni | anoe at ein | thee | Сола, anoe a 
%  |]b.-n.m. | % Ib.-n.m. | % | |b.-n.m. Ф| ]b.-n.m. 
105:0 | 11290 ' 1020 | 11622 |. 990 | 11974 | 960 192349 
104:9 | 11301 |, 1019 | 11634 | 989 | 11987 || 959 | 12362 
04:8 | 11312 | 1018 | 11645 | 98:8 . 11999 ! 958 | 19374 
1047 | 11323 | 1017 | 11657 | 987 | 12011 | 957 ' 12387 
104:6 | 113333 | 101-6 | 11668 | 9*6 | 12073 | 956 | 12400 
104:5 | 11344 | 1015 | 11680 " 985 | 12035 | 955 | 1941-3 
104°4 | 113555 | 1014 | 11691 | 954 | 12047 || 954 | 12426 
104:3 | 1136-6 | 101:3 | 11703 © 983 12060 | 953 | 12439 
1042 | 11377 | 1012 | 11714 | 952 12072 | 952 | 12452 
104-1 | 1138':8 | 1011 | 1172°6 | £81 , 1:084 || 951 | 12465 
1040 | 11399 | 101:0 | 11737 | 980 | 12097 || 950 | 12479 
1039 | 11410 | 1009 | 1174.9 | 97:9 | 12109 || 949 | 12192 
103:8 | 11421 | 100:8 1176-2 97:8 | 12191 || 948 | 12505 
1037 | 1143:2 | 1007 | 11772 ; 97:7 | 12134 || 947 1251˙8 
1036 | 11443 | 1006 | 11784 || $76 | 12146 | 946 | 12531 
103:5 | 1145/4 | 1005 | 11796 | 975 | 12159 | 945 | 12505 
103:4 | 11465 | 1004 | 11807 | 974 | 12171 94:4 12k 5˙8 
103:3 | 11476 | 1003 11819 | 973 | 123184 || 943 | 12571 
103:2 | 11487 | 1002 | 113-1 | 97:2 | 14196 | 942 ' 1258-5 
1031 | 1149°8 | 1601 | 11843 | 971 | 12209 | 941 | 1259°8 
103:0 | 11509 || 10070 | 11855 | 97:0 | 12221 | 940 ; 12611 
109-9 11521 | 99-9 | 11867 |! 96:9 | 1223-4 | 93:9 | 12625 
102:8 | 1153:2 | 998 | 11879 © 968 12247 || 938 | 12638 
1027 | 11543 | 997 | 11890 | 967 | 12259 | 937 1265? 
1076 | 11554 | 996 | 119.72 | 966 | 12272 | 93:6 120655 
102:5 | 115668 | 995 | 1191-4 | 965 | 12285 | 93:5 : 12679 
102:4 | 11577 | 994 | 1192°6 | 964 | 12297 934 | 12692 
102:3 | 11588 | 993 ! 11938 , 963 | 12310 | 9333 | 12706 
102:2 | 11600 992 | 11950. 962 '12323 | 932 12720 
11962 | 961 ' 12336 


102˙1 FERE 991 931 12733 


| | al! 


For workshop test specimens of copper, it is convenient 
to note that upon the basis here suggested, the resistance, 7, 
of 30 ft. of copper wire, n snches in diameter, of 100 per 
cent. conductivity, is— 


0000305795 


n? 


standard ohm at 60° F. 


THE ERITH TRAMWAY SCHEME. 


[BY OUR LEGAL CONTRIBUTOR. | 


THERE are many valuable lessons to be learnt by a careful 
study of the evidence which is put before Parliament in 
support of a municipal tramway scheme. Those of the 
outside public who are interested in the progress of electric 
traction naturally direct their attention to the engineering 
problems which have to be overcome, and carefully study the 
evidence of the engineers upon whose advice, and with 
whose assistance, the scheme is brought within the range of 
5 politics. Again, the ratepayers of the district who 

ope to reap the benefit of a new and rapid system of loco- 
motion naturally take a deep interest in the matter; and, 


assuming the undertaking is going to be a financial success 
they look upon it, as ratepayers, with a favourable eye, i 

But do the ratepayere—and by that term we mean the 
persons who really pay the rates—always take for granted 
that every scheme promoted by the local authority is going 
to be successful ? It is assumed, and as a little reflection 
will show it must necessarily be assumed, by the members of 
every Parliamentary Committee who have to consider а 
tramway scheme promoted by an urban or rural district 
council, that the ratepayers are the real promoters; and 
that, in putting forward and supporting the project, the 
council is merely acting as the mouthpiece of the inbabitants. 
If every dissentient ratepayer were entitled to come forward 
and state his view as to the financial prospects of the 
undertaking, the inquiry before a Private Bill Committee 
might be indefinitely prolonged.. 

But alas! the assumption that the District Council repre- 
sents the ratepayers may be very well in theory, but it is 
«hardly the case in practice. Times and again, when a 
municipal tramway scheme is brought before Parliament, 
many ratepayers wish to make objection, but cannot do во 
because they are too late. Too late, because they have 
relied upon random statements by members of the Council 
to the effect that the scheme is sure to pay and is bound to 
relieve the rates; and because they have not taken the 
trouble to inquire into the facts and examine the figures for 
themselves. 

A careful study of the proceedings in the Erith Tram- 
way Bill before the House of Commons reveals a state of 
things which we bope is of infrequent occurrence. 

By tbis measure the Erith Urban District Council sought 
amongst other things to establish a system of electric tram- 
ways, the course of which lay, rongbly speaking, between 
Erith and Woolwich, The total extent of the proposed 
lines was about 10 miles. Part of the route, namely, that 
which lies between Belvedere and Woolwich, was outside the 
district of the promoters, and outside the County of Kent. 
It was, ip fact, the County of London and the district of the 
Woolwich Corporation; but the promoters had brought 
their scheme before Parliament without obtaining the 
consent of either of these bodies; and, as might have 
been expected, both these bodies appeared in opposition to 


the Bill in so far as it interfered with tbeir interests. The | 


measure was also opposed by the South-Eastern Railway on 
the ground of competition, and also because the promoters 
asked for powers to carry their tramlines over the railway, 
to abolish an existing level crossing, and to have it declared 
that the railway company should defray half the cost of the 
necessary bridge. The Bill was also opposed by certain 
influential frontagers in Belvedere. 

We have said that the route of the proposed line lay 
between Woolwich and Erith; as a matter of fact, the 
promoters sought power to construct two parallel lines, one 
close to the South- Eastern Railway line and the other overa 
steep hill through Belvedere. It was also proposed to run a 
single line down Picardy Hill—a narrow road having very 
steep gradients and sharp curves, leading from Upper Belve- 
dere to the Delvedere station. 

The case for the promoters having been concluded, the 
Committee found that with the Picardy Hill route the 
gradients were too steep, and they, therefore, held the 
preamble not proved in so far as tbis line was concerned. 
With regard to the remaining lines, they expressed the view 
—subject to hearing the petitioners against the Bill—that 
the London County Council and Woolwich Corporation 
might come to some arrangement with the promoters, and 
that the South-Eastern Railway might be able to settle with 
the promoters the terms upon which the bridge should be 
built, At the conclusion of the whole case, however, the 
Committee declined to sanction any part of the line outside 
the Frith district without the consent of the London County 
Council. In, fact they gave the London County Council the 
first option to construct, and they also found that the 
preamble was not proved in so far as the greater part of the 
line from Belvedere to Woolwich was concerned. Ав the 
ostensible object of the Bill was to establish tramway 
communication between Woolwich and Erith, it will be 
seen that the scheme has practically failed iu its 
entirety. The overhill route failed because that part which 
was authorised only extended halfway ; the lower route fails 
because the portion authorised only extends to the boundary 
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of the County of London, and can go no further unless at 
some fature time the County Council see fit to extend their 
existing Woolwich line to the Erith district, or give the 
Erith Council the right to carry out the work on their own 
account. 

Some of the evidence put before the Committee in sup- 
port of tbis scheme is of the greatest interest to those who 
are interested in municipal trading. 

The estimated cost of the tramways when completed was 
£190,000. The present municipal debt amounts to 
£130,000. The rateable value of the district is about 
£153,000. The rates bave increased from 6s. 8d. in the £ 
in 1899 to 8s. 4d. in the £ in 1902, and in addition to this 
there is a sewer rate upon certain classes of property of 7d. 
in the £. 

According to the company’s engineer it would require а 
ten-minute service and a return of 8d. per car-mile to make 
the trams pay. The present population of Erith is about 
25,000. "That of the entire district proposed to be served 
could not exceed 50,000. Yet, in the light of these facts, 
the Council were proposing to incur, by degrets, of course, 
an additional debt of £190,000. Further comment upon the 
facts and figures to which we have referred were almost un- 
necessary. Let us glance for а moment at the engineering 
aspect of the scheme. It was admitted by those called on 
behalf of the promoters that about 58 per cent. of the pro- 
posed lines if laid down would lie within the statutory limit 
of 9 ft. 6 in. from the curb. Yet it was argued that the 
public necessity for the trams was so great that the rights of 
frontagers and the claims of the wayfaring public should be 
altogether ignored. A search through a report of the pro- 
ceedings fails to disclose the alleged public need. 

One word as to the gradients. It appeared that on the 
Picardy Hill route, which, as we have seen was thrown out 
before the case for the petitioners against the Bill was heard, 
there were gradients ranging from 1 in 10 to 1 in 14. In 

the course of his cross-examination on behalf of the South- 
Eastern Railway Co., Sir Ralph Littler put the following 
question to one of the witnesses :—'* Is it not the fact that 
there is a curve of 70 ft. radius in the middle of these steep 
places, а worse one than the one at the bottom of the hill, 
about halfway down?" And the answer was, "Yes. I 
remember that curve, because I considered what would 
happen in the cvent, which we hope will never occur, of a car 
coming off the track owing to trying to go round that curve 
at an excessive rate of speed, and as the thing is arranged at 
preseot the result, though it might be very serious, would be 
eomewhat mitigated by the fact that the people would be 
гожо into an orchard !" 

This answer, as was no doubt intended by the eminent 
witness who gave it, created a laugh, but the study of such 
evidence, and there was much of a similar kind laid before 
the Committee, ought to have a lasting effect upon the 
minds of those who are inclined to look пров every muni- 
cipal scheme with a favourable eye. Is it surprising that a 
Committee of the House of Commons have seen fit to knock 
the bottom out of a scheme in favour of which the very 
promoters were hardly able to give any satisfactory 
evidence ? 

We congratulate the ratepayers of the Erith Urban 
District that through the kind offices of the petitioners 
against the Bill, their representatives on the Council have 
been prevented from rushing headlong into further debt ; 
but at tbe same time we sympathise with them in having to 
a: fray the costs of an attempt to obtain Parliamentary 
powers for tramways for which the promoters were unable to 
show there was any public need. 


HOLIDAY TRAFFIC ON TRAMWAYS. 


By L. E. HARVEY, A. M. I. E. E. 


THE question of holiday traffic on tramways is just now, 
during these sammer months, being prominently brought 
before the notice of tramway managers and officials who 
bave to cope with it. 


Easter Monday, Whitsun Monday and Tuesday, and August 
Bank Holiday are probably the four days in the year on 
which there is the heaviest service, and to these must be 
added perhaps а dozen exceptionally fine Saturdays and 
Sundays, and in the case of most towns, perhaps, three other 
days in the year upon which there may be some special event, 
such as races, sports or cricket matches. 

Taking the case of Dank holidays, we find that the rush 
commences fairly early in the day, and increases rapidly till 
about the middle of the afternoon ; then, if at all, there is a 
slight lull, and after that the returning rush comes on, and 
lasts, perhaps, till midnight, or even later. The service, 
most probably, is not commenced so early as on ordinary 
weekdays, but if we take the hours as 7 a.m. till 1 a.m., 
we have 18 hours’ exceptionally heavy traffic. This will 
mean two shifts of drivers and conductors, or, at any rate, 
of drivers, though the conductors might possibly work the 
long shift. All the men would have to be paid double time 
for these Bank holidays. 

In the case of fine week-ends and special days, the traffic 
will not compare with Bank holidays, but will still be 
exceptionally heavy. On Saturdays especially there will be 
a longer day’s run, as the cars are started at the ordinary 
early hours, and continue just as late, making perhaps, a 
21-hour day. This will mean longer shifts for the men, 
though they will not be paid double time throughout. 

Coming now to the provision of extra cars for these 
holidays. In most towns the number of cars in regular use 
on working days will not exceed, perhaps, 60 or 70 per cent. 
of the total number in stock, leaving 30 or 40 per cent. as 
stand-bys (many of which are undergoing repairs, over- 
hauling and painting) for Saturday afternoons and other 
extra traffic. Тһе exact percentages are, of course, 
dependent on the local conditions of each separate system, 


and these can only be arrived at with very careful judgment 


and close observation of the needs of the districts served. 

And here comes the most important question, how far it 
pays to keep a certain number of cars especially for holiday 
and week-end traffic, which are idle, or practically so, 
for the rest of the year. It is a matter that requires con- 
siderable calculation and foresight. Probably it is better to 
err on the side of having too few than too many spares. The 
chief items of expense of these extra cars run on special 
occasions, without taking into account the cost of current 
used, are, extra time to drivers, &c., cost of car-shed housing, 
and general upkeep during the greater part of the year when 
they are notin use. The profits derived from these extra 
cars must represent a fairly large percentage of their capital 
cost, plus depreciation. Undoubtedly it pays to provide a 
certain number of extra cars, but exactly bow far to carry 

-the point is, as has been said, a very delicate matter, and 
requires great judgment on the part of the responsible 
person. 

Then, again, we have the provision of extra drivers and 
conductors for these cars. Perhaps the best plan, and cer- 
tainly the most obvious опе, is to take a certain number of 
the regular conductors and train them as drivers, paying 
them, of course, a slightly higher wage than ordinary con- 
ductors during the rest of the year. Their places as con- 
ductors and the extra conductors on the special cars can 
then usually be filled by pretty well all the men abont the 
sheds, such as cleaners, fitters, &c. There is not very much 
to be learnt by a conductor, and these odd men could have a 
certain amount of instruction; and even if they do miss a 
few more fares than a “regular,” the chances of pilfering 
are reduced to a minimum, and they do not need to have a 
particularly good knowledge of each route and its special 
Stopping places. 

Of course every available car should be got ready before a 
Bank holiday, none should be in the paint shop, or under- 
going slight repairs, &c., but at the same time every car that 
goes out must be in perfectly good condition, especially with 
regard to it& brakea, controller, motor and trolley connections, 
&ud particular attention should be paid to the trolley head 
and wheel, as nothing is more vexatious on such an occasion 
than damage to the overhead work caused by a trolley 
jumping, and putting, perhaps, a whole route out of gear for 
some hours. It is a point that is very often overlooked in 
the hurry of getting cars out, and if a bad wheel happens to 
be noticed just at the last moment, the remark is heard let. 
it go and ce it!” 
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As to handling the people starting from termini, the 
queue system is certainly the best, but to carry this out with 
any degree of success requires the co-operation of the police, 
and the presence of a traffic official who can, by telephone or 
otherwise, call out extra cars from the sheds as required, 
The best arrangement is to have s continuous service of 
cars starting at short intervals, if the route is a suitable one. 
In the case of a hilly route these intervals between cars 
should be as long as possible, because if the cars are sent off 
in batches of say three or four, and these get to the bottom of a 
dip in the road at the same time as three or four cars coming in 
the opposite direction, you get the case of six or eight cars going 
uphill at the same time, and the result is that the pace is either 
very *crawly" or the cutters are knocked out at the 
station. If this latter happens, of course all the cars are 
stopped while the cutters are being replaced, and then it is 
an invariable rule for all the drivers to simultaneously put 
their controllers full on at once, and the cutters again come 
out. Of course, with single-track work with loops, this is 
to a large extent unavoidable, but in this case not more than 
two cars should be despatched together. 

A word about the generating station. If it is a combined 
one for traction and lighting, then a Bank holiday is not 
such a strain, as there will be a very small lighting load (due 
to shops being shut) and nearly every. unit can be put on 
traction. That is, of course, if the systems are adapted to 
each other. For this to be so requires the lighting system 
to be a three-wire one at 200 to 230 volts, and the machines 
so designed that when they are changed from shunt to com- 
pound the voltage is raised to the traction pressure. In the 
case of a separate traction station, we have to rely on the 
spare plant to take all the extra load. And here again comes 
the question of providing additional plant for special 
occasions. If extra cars are provided, then there must be 
sufficient standby generating plant to cope with them. 
Probably in a traction station every available unit will be 
working at top load, and if anything breaks down it is a 
case of shutting down the lot. Every care should, therefore, 
be taken to thoroughly overhaul the engines, pumps and 
condensers, &c., some days previously. The generating cost 
on these occasions will be slightly greater, as engine drivers 
and firemen will expect double pay, and probably also, 
they will take a lot of looking after owing to their propensity 
to join in the general festivities before they come on shift. 

In conclusion, it may be said that these holidays cause an 
enormous amount of worry and anxiety to those responsible, 
but if the traffic is properly ** worked,” а good, and generally 
much needed, fillip is given to the financial side of the 
undertaking. 


NEW PATENTS APPLIED FOR, 1903. 


Oomplled expressly for this journal by W. Р. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


18,906. ‘Improvements in billiard chalk-holders and suspending devices 
therefor, such suspending devices also being applicable to electric light fittings 
and the like.“ T. J. WATKINS. June 22nd. 

19,911. ‘‘Improvements in automatic electric circuit breakers,” А. B. 
REYNDERS, C. B. Аск, R. D. T. ALEXANDER and J. R. SPURRIER. June 22nd. 

13,916. Ап improved process for rendering marble aseptic. and for 
increasing its properties of electrical insulation." Н. H. LAKE. (Chemisch- 
Technische Fabrik Dr. Alb. R. W. Brand & Co., G. m. b. H., Germany.) June 

13,997. Therapeutic electro-magnetic and Faradic healer.” F. C. FISHER. 
June 23rd. 

19.945. Ап improved electrical motor starting switch." U. HoRRsFALL, 
J. CnowTuER and T. C. WII p, all trading as the The New Contact Controller 
Co.“ June 23rd. 

13,970. Improvements in indicator-jacks for telephone switchboards.” W. 
AITKEN. June 23rd. 

13,963. ‘Improvements in induction coils." J. SrLiTbonr. (Date applied 
for under Patents Act, 1901, April Sth, 1903, being date of application in United 
States.) June 23га. Complete.) 

13,992. “Ап improved electric sparking plug for internal combustion 
engines.” H. Hinsr and Н. J. Coates. June 23rd. 

14,021. “Improvements in galvanic batteries.“ 
Complete.) 

14,028. “ Improved process and apparatus for the production of metals of 
the alkali group, and alkalies by electrolysis." E. A. ASHCROFT. June ird. 

14,0002. ‘*An improved electrical cash checking machine.“ HE. GUESS. 
June 24th. 

14,079. ''Improvements in controlling systems for electric motors.” THE 
British WESTINGHOUSE ELECTRIC. AND MaNvraCTURING Co, Lr». (The 
Westinghouse Electric and Manufacturing Co., United States.) June 24th. 

14,106. '"Improvements in electrically operated ventilators.” H. J. Happan, 
(The Bergmann-Electricituts Werke Aktiengesellschaft, Germany.) June 24th. 
Complete.) 


P, BRANDT. June 23rd. 


14.107. Improvements іп and relating to electrically operated lifts." A. Н, 
Avams and J. T. Мосірѕ. June 24th. 

14,163. “Improvements in apparatus for electric lighting." F. W. Lr TALL. 
The Cooper-Hewitt Electric Co , United States.) June 25th. 


14,164. “Improvements in gas or vapour electric apparatus.“ F. W. LX TALL. 
(The Cooper-Hewitt Electric Co., United States.) June 25th. 


14,165. “Improvements in gas or vapour electric apparatus." F. W. LE 
Tal.L. (The Cooper-Hewitt Electric Co., United States.) June 25th. E 


14,166. Improvements relating to gas or vapour electric apparatus." Е. W. 
Lr Tate. (The Cooper-Hewitt Electric Co., United States.) June 25th. 


14,167. ‘‘ Improvements in systems of electrical distribution." F. W. Le 
ТАТІ. (The Cooper-Hewitt Electric Co., United States.) June 75th. 


11,168. Improvements i^ systems of electrical distribution." F. W. LX. 
TALL. (The Cooper.Hewitt Electric Co., United States.) June 25th. 


14,1€9. “Improvements in systems of electrical distribution." F. W. Lx 
TALL. (The Cooper-Hewitt Electric Co., United States.) June 25th. 


14,170. “Improvements in starting means for gas or vapour electric appa- 
ratus." F. W. Le Tati. (The Cooper-Hewitt Electric Co., United States.) 
June 25th. 

14,171. '*Imprcvementa relating to gas or vapour electric apparatus.” F. W. 
LE TALL. (The Cooper-Hewitt Electric Co., United States.) June 25th. 


14.172. Improvements in systems of electrical distribution." F. W. Ls 
TALL. (The Cooper-Hewitt Electric Co., United States.) June 25th. 
14,173. "Improvements relating to breaking and controlling electric cir- 


cuits.” F. W. Le ТАШ. (The Cooper-Hewitt Eiectric Co., United States.) 
June 26th, 

14,174. ‘Improvements in systems of electrical distribution." F. W. Le 
TALL. (The Cooper-Hewitt Electric Co., United States.) June th. 

14,175. “Improvements in gas or vapour electric apparatus" F. W. LX 
TALL. (The Cooper. Hewitt Electric Co., United States.) June 25th. 


14,176. Improvements in electric heaters or rheostats.“ F. C. NEWELL- 
(Date applied for under Patents Act, 1901, June 27th, 1902, being date of appli- 
cation in United States.) June zöth. (Complete.) 

14,190. *''Improvements relating to wireless telegraphy.” S. G. Brown. 
June 25th. 

14,204. "Improvements in or relating to telephone systems with central 
battery.“ С. M. T. Р тх. June 2th. Complete.) 

14.211. Improved electric switch and circuit breaker." VxRITYS, LTD., and 
E. J. SELBY. June 27th. 

14,219. Internal enamelling of electroplated and silver hollow-ware 
articles." W.h»NvoN and х. Hopson. June 27th. 

14,247. "Improvements in electric resistances.” 
27th. 

14,269. “Improvements relating to electrical fire alarms and other electrical 
signalling systems--telegraphy, telephony, wireless telegraphy and the like.“ 
E.G. Putrorp. June 27th. 

14,2-6. "Improvements in cases or covers for the protection of electrical 
apparatus." C. M. DokMAN and R. А. Smira. June 77th. (Complete.) 


14,295. “Improvements in electro-mnenets, especially applicable for use in 
electro-magnetic separators.’ Tux Kinison OkR-MILLIx SYNDICATE, LTD. 
(T. A. Edison, United States.) June 27th, 

14,304. ~“ Improvement in sparking plugs for electrio ignition of gas or oil 
engines.” J. B. Janvis, June 27th. 

14,309. © An electrio roasting oven." G. E. DuTEnTRE and M. F. Н. Nopst. 
June 27th. 

14,318. “Improvements in apparatus for regulating the supply of current in: 
electric mains." Н. W. BUTLER. June z7th. 

14.963. Improvements in telephone call recording systems.” Н. Н. LAXE. 
(The Automatic Telephone Meter Co., United States.) June 27th. 

14,878. Ар improvement relating to the illumination of railway or like 
signals by electric incandescence lamps." Siemens Bros. & Co., LTD., and 
L. M. G. Fg&kkFinA. June 27th. (Complete.) 

14,375. “Improvements in switches for use in connection with selective 
eleciric signalling apparatus.“ С. M. Jacons and A. Н. NicHoLsoN, June 27th- 


Н. V. KRAMER. June 
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PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 899, High Holborn, W. C., and at Liverpool, price, post free, 9d- 
(in stamps), 


452. “Ап improvement in electrical ignition apparatus for internal com- 
bustion engines.“ C. D. Abel. (Communicated.) Dated January 7th. 

2,520. “Improved means of connecting and disconnecting electric mains or 
cables in street boxes." S. E. Britton. Dated January 31st. 

2,521. An improved disconnecting box for electric mains with means for 
rendering same gas and waterproof." B. E. Britton. Dated January 3184. 


2,736. Improved magneto-electric ignition apparatus for gas engines. 
G. Honold. Dated February 3rd. 

2.828. “Improvements in rail bonds or connecting strips for electric rail- 
ways." M. Т. Whiton. Dated February 4th. 

9,149. "Improvements іп or relating to safety device for electric overhead 
conductors." A.J. Boult. Dated February 7th. 

8,153. “ An electro-magnetically-operated switch for opening and closing an. 
electrical circuit." С E. G. Gilbert. Dated February 7th. 

8,163. “Improvements relating to secondary circuits of alternating currents.°” 
R. Grisson. Dated February 7th. 

3,336. “Improvements in electrical resistances.” Dated 
February 10th. 

8,748. "Improvements іп or relating to alternate-current distribution for 
railways and tramways.” W. M. Mordey. Dated February 18th. 

99,151. ‘Improvements relating to electric illuminating devices, chiefly 
designed for use in connection with signs and the like on tramway lines. 
H. H. Lake. (Reversible Electric Car Co, U.S.A.) Dated October 18th. 

23,734. Improved grinding device for the trolley wheels of electrioally- 
driven tram and like cars." J. A. Miller. Dated October 30th. 

94,260. “Improvements in or relating to trolleys for electric railways with 
overhead conductors." E. Lemange. Da ed November bth, 

26,552. ''Improvements in selective signalling by electro-magnetio waves. 
В. A. Fessenden. Dated December 2nd. 

27,802. “An improved manufacture of porcelain insulators and other 
hollow earthenware articles and apparatus therefor.” F. M. Loche. Dated 
December 16th. 

98,988. ‘Improvements in electrical resistance coils.” Н.Р. Davis. Dated 
December 22nd. 

24,940. “Improvements in railway switches and in means for operating 
same." C. A. Day. Dated December 23га. (Communicated.) 

o4,408. ‘Improvements in connection with galvanic batteries.” The Halsey 
Electric Generator Co., Ltd. Dated December Zoth. Communicated.) 


R. Hopfelt. 
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JULY 17, 1903. No. 1,338. 


ELECTHIC TRACTION ON 
RAILWAYS. 


AT the Engineering Conference which has lately been held 
in London, Mr. Jacomb-Hood, the chief engineer of the 
London & South-Western Railway, introduced the above 
subject in a short but very interesting paper, which, coming 
as it does from one of the principal railway men in this 
country, is of the greatest value as voicing the views held 
in railway circles ; he defines the problem under considera- 
tion and states that “it must not be confounded with the pro- 
blems in short distance and omnibus traffic that have alone 
been dealt with hitherto in this country, nor must existing 
practice under steam be allowed to limit the imagination as 
to possibilities of service by electricity. As the question 
develops, it becomes clear in the first place that the existing 
adaptations of electricity to traction are not altogether suit- 
able for general railway business, including economical high 
speed services; and, further, it is practically certain that the 
substitution of electricity for steam as a vehicle of power 
will of itself produce a change of general ideas and general 
methods." 

Although, as Mr. Jacomb-Hood very correctly says, there 
have been no long-distance electric lines constructed as yet 
in this country, there are some very fine examples of liues 
from 60 to 100 miles in length being operated at the pres-nt 
day in the United States of America, on which speeds up to 
60 miles an hour are frequently reached. At the same time, 
Lhese lines are more or less separate undertakings, and are 
not running in conjunction with the old-established steam 
railroad systems. 

There can be no doubt that there are serious difficulties 
in the path of railway companies. "There are many portions 
of suburban and other lines upon which the traffic is very 
dense and the stations very close together, constituting a 
state of affairs with which electric traction is pre-eminently 
suited to deal; and if the lines had to be built at the 
present day, there could be no doubt that electric traction 
would mean increased receipts and decreased working 
expenses compared with steam, and would give an infinitely 
better service at the same time. According to Mr. Jacomb- 
Hood, the reason why the railway companies do not make 
the necessary transformation is almost entirely a financial 
one, and we quite agree with him that it is this which is at 
the root of their hesitation. The difficulty is sutliciently 
real to cause the railway companies to shirk the responsibility 
of decisive action, unless competing lines force their hands, 
as will undoubtedly be the case in the near future. 

We are glad to see it stated by such an authority on 
railway matters, that “it may be granted that conversion, 
in the case of services where electricity can with certainty 
compete economically with steam, will come, and that 


any new railwaye, built to connect large centres) of 
С 
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traffic with a high speed service, will, without doubt, be 
equipped electrically. 

Mr. Jacomb-Hood divides his subject into three sections, 
viz., generation, consumption, and transmission. In the 
first ‘section, in considering the power station, he entirely 
ignores the steam turbine. This is the more surprising in 
view of the fact that the Metropolitan District and the 
Metropolitan Railways are installing 5,000 xw. turbo- 


generators in the power stations which are now being erected’ 


at Neasden and at Chelsea Creek, and that the Yorkshire 
Power Co. are doing the same. Furthermore, turbo- 
generators are also installed in the power station which 
will supply current for the experimental loop line which the 
N. E. Ry. Co. is constructing on Tyneside, and we 
certainly cannot agree with the statement that * it can be 
foreseen with some confidence that moderate speed engines 
directly coupled to alternators generating in single or multi- 
phase form at tensions as high as circumstances allow, will 
be used. 

In considering the second division of his paper, we quite 
agree with Mr. Jacomb-Hood that for long-distance lines, 
and particularly for high speed long-distance lines, the 
general course of events points towards the use, in some 
form or other, of alternating current motors, as this will 
considerably decrease both the cost of installation and the 
complication of operation. 

In treating of the transmission and distribution, Mr. 
Jacomb-Hood, as a railway man, is naturally faced by what 
is certainly a difficult, although not an insurmountable, 
problem, viz., the question of the difficulties of distribution 
with the large amounts of power that would be necessary in 
railway work. The question of the relative advantages 
and disadvantages of overhead wire and third rail con- 
ductors, was fully discussed in the famous arbitration which 
took place two years ago between the Metropolitan and 
Metropolitan District Railways, in deciding as to the 
system of traction which should be adopted on their lines. 
Without going into this question again now, we think that 
it is quite possible to lay out a third-rail system which 


would prove perfectly satisfactory; if considered advisable - 


some system might be employed in which the rail is 
dead, with the exception of that portion over which the 
train is passing. 

Mr. Jacomb-Hood does not, we think, appreciate the fact 
that with high voltages on the working conductor, such aa 
are used on some of the overhead lines on the Continent, the 
actual current collected is not at all large, which greatly 
reduces the difficulty of collecting the same from the con- 
ductor. Such pressures, of course, can only be used with 
overhead working conductors. 

As for Mr. Jacomb-Hood's emphatic statement regarding 
accumulator traction, undoubtedly, on the face of it, this 
method is most attractive, but it must, be admitted that up 
to the present date there exists no accumulator which has 
ever given satisfactory results for this class of work, what- 
ever may be forthcoming in the future; in any case, we 
agree with the author that pure accumulator systems have 
no immediate promise for heavy general railway work, and 
in view of the repeated failures which have been experienced 
with accumulator traction, whether by itself or combined 
with the overhead trolley, it would be exceedingly inadvisable 
at this time for a railway company to launch forth into 
any extensive experiment in this direction. | 


WHEN one contemplates the proceed- 
ings of some of our “admirable muni- 
cipal institutions,” one is often at a loss to decide whether 
they are more laughable or more exasperating. In the case 
of the debate of the L.C.C. which was reported in our last 
issue, however, there is no room for doubt. Misrepresenta- 
tion, inaccuracy, and surmise such as are found therein can 
only excite the indignation of professional readers. Yet 
there are some members of the Council who know, and who 
endeavour to enlighten their colleagues, For example, the 
remarks of Mr. Sydney Low were temperate, thoughtfal 
and to the point; the only propositions to which we can take 
exception are his suggestions that difficulties may be experi- 
enced with the conduit due to flooding and in cleaning, 
which we think are unimportant. At the present rate 
of progress it will certainly be several years before 
even 100 miles of track are electrically equipped, and as 
Mr. Low suggests, 15 or 20 years must elapse ere the con- 
duit system is extended throughout Loudon. Who knows 
what may happen by then? Certainly the last word has 
not been uttered in electric traction, and the conduit, in its 
present shape, has barely existed for 10 years. 

Mr. Straus pointed out that the Borough Councils would 
not accept the overhead trolley system, and adduced that 
of Stepney as an instance ; the borough councillors naturally 
ask why they should have overhead wires, when other parts 
of London have the conduit ? Thus do the misdeeds of the 
L.C.C. recoil upon its own head, for had it not belauded the 
conduit system, and abused the trolley system ad nauseam, 
it would not have had to explain to the subordinate 
authorities that what is good for aristocratic Lambeth won't 
do at allfor democratic Stepney, and во on. Such invidious 
distinctions are odious to the self-respecting ratepayers of 
the East-end. “ The only way to transform the tramways, 
was to adopt the conduit system, and ask ratepayers to bear 
the expense, which would not be regretted afterwards!” 
Well—we trust not. . . . but we have our misgivings. 

Mr. J. A. Baker perceived that Mr. Low was “ biassed 
in favour of one system.“ This, from Mr. Baker, is a gem 
of the purest water. Surely the speaker intended it as a 
compliment to Mr. Low; a touching acknowledgment cf 
the flattery of imitation, though we cannot regard it as 
justified. Mr. Baker then said that “the trolley method 
was being replaced in many cities by the more sightly, safer, 
and, in the long run, more economical conduit system.“ 
We should be glad to learn the names of the “ many cities,“ 
and exactly how the conduit i8 more economical than the 
trolley—a thing which has never been revealed even by the 
most ardent advocates of the conduit. Is it more economical 
in sinking fund and interest on capital? Is there any 
saving due to its use which can be named in comparison 
with the extra £700 per annum per mile of single track 
entailed by its adoption ? 

“It was well known that, when once laid down, there was 
no disturbance of the conduits themselves for 80 or 40 
years, whereas the overhead work on the trolley system had 
to be replaced every three or four years.“ We cannot 
adequately characterise these statements and be polite. The 
oldest conduit system working—that at Buda-Pesth— waa 
started in 1889, 14 years ago. Whence comes Mr. Baker's 
authority for “ 30 or 40 years?" As for the replacement of 
the trolley construction every three or four years, how can 
even a County Councillor utter, or believe, such nonsense ? 
Our readers will know how to deal with it. Mr. Baker 
knows perfectly well that the question of interference with 
Greenwich Observatory had nothing whatever to do with the 
adoption of the conduit on the South London lines, and will 
only affect a small proportion of the tramways projected. 
He claimed that traffic on the conduit lines was not stopped 
by the recent floods, though “ other systems and the under- 


The L.C.C. Amateurs 
in Conclave. 
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ground railways were blocked and flooded." What other 
systems ? and what has the underground railway to do with 
it? Moreover, even the conduit will be shut down in flood- 
time, where it passes through в depression. Mr. Baker 
arbitrarily reduced the excess cost cf the conduit 
system to £4,000, or £4,500 per mile of track, and restated 
the imaginary economy of the system, to the adoption of which 
he appeared to attribute the fact that (during a few weeks’ 
working) the cars had earned 15d. per mile instead of 12d. 
as estimated: but the trolley car would have earned the 
same, and would have been doing so six months sooner. 

Mr. Waterlow pointed out the difficulties that the trolley 
system would meet with in negotiating the railway bridges in 
the north of London. Seeing that the conduit cars in 
south London haye already accounted for some hats and 


nearly killed one passenger in passing under bridges, we fail 


to see the force of this argument. The trolley car, in fact, 
can go under any bridge that а conduit car can pass through 
with equal safety. Apropos of the South London bridges, 
seeing that a sudden and untidy death awaits the 
passenger who stands up to them, and remembering the 
attachment of the L. C. C. to esthetic appearance, we would 
suggest that a sloping roof be fitted to each bridge, making 
an angle of, say, 30° with the horizontal, so that the 
incantious passenger, instead of being brained or knocked off 
the end of the car, will be simply bonneted, and persuaded 
to sit down—rather quickly, perhups, but, at any rate, with 
s fighting chance of survival. For the rest, Mr. Waterlow 
foand quite a number of advantages in favour of the trolley 
system, which had apparently been forced upon his attention 
by the fact that the North Metropolitan Tramways Co. had 
manifested a disposition to fight sby of the conduit. 

Mr. J. W. Benn invoked the authority of the Local 
Government Board, and capped the discussion with the 
remark that what was good enough for a syndicate was good 
enough for the Council. Ye gods! That we should have 
lived to see such humility on the part of the chairman of 
the Highways Committee! Mr. Benn was referring to the 
conduit system ; but that does not affect the force of his 
remark. Probably we shall see, by-and-by, that the 
trolley, which is good enough for the North Metropolitan, 
will be good enough for the L.C.C.—perforce. 


Pellàk-Virár Rapid Telegraph.— We have received 

from Herr A. Pollak a pamphlet relating to the development of 
this most interesting system of high-speed telegrapby, since the 
International Conference at Paris in 1900. The apparatus have 
now been put into practical shape, and are in successful use between 
Berlin and Frankfort, a distance of about 370 miles. The chief 
difficulties which have been overcome, were the construction of 
antomat ie developing apparatus and a perforating machine, both of 
which raised entirely new problems. The former apparatus, now 
perfected, enables development to be completed in from 5 to 6 
seconds, and fixing in 6 to 7 seconde, while the sensitive paper 
leaves tbe apparatus almost dry and ready for delivery. The 
perforator is operated like a type-writing machine, needing a 
minimum of practice, and is capable of perforating five or six letters 
per second. The system was applied with the improved apparatus 
over the line between Pozsony and Buda-Pesth, 133 miles long, and 
worked satisfactorily from October 24th to December 18th, 1902, 
reaching when required a speed of 45,000 words per bour with two 
line wires. Oa the strength of this performance the Hungarian 
Academy of Sciences awarded the inventors the Wahrmann prize; 
tbe Hungarian Postal Department aleo reported most favourably on 
tbe practical working of the system, but could not adopt it because 
tbe telegraph depattment eould not find enough work for it! 
Later, Herr Pollak (unfortunately Herr Virág died in 1901, at the 
carly age of 31) demonstrated the apparatus at Berlin before the 
German Emperor, and experiments were carried out by the 
Imperial Post and Telegraph Department on lines between Berlin 
and Konigsberg, 370 and 440 miles in length, with satisfactory 
results, in consequence of which the system is now in practical use 
between Berlin and Frankfort by the Imperial Post Office. 

It may be noted that iron wire lines are not suitable for use on 
the PoLak-Viiág system, owing to electro-magnetic inertia diffi- 
culties, but bronze lines are perfectly satisfactory. The telegrams 
are reproduced by the apparatus, not on ribbons, but in column form 
on paper 2i in. wide, ready for delivery without re-writing or 
pasting on a ferm. 


PROTECTION OR FAIR TRADE. 


[COMMUNICATED. ] 

THERE is an Italian proverb somewhat to the effect that a 
man always thinks another man's wife prettier than his 
own. The English of this is concisely expressed in the 
leading article of the ELECTRICAL Review, June 5th, 
thus :—“ We English people are too prone to see our dis- 
advantages, and not sufficiently ready to recognise the dis- 
advantages of other people.” We magnify every little 
disadvantage of Free Trade, and minimise the greater evils 
of Protection. 

In the present controversy, Protectionist writers claim to 
have on their side a monopoly of intelligent argument, and 
those who venture to think differently are stigmatised as 
* Cobdenites, political adventurers, political economy 
theorists, and parasites on the community.” This is not 
argument ; it is not even courtesy. Jt is the last resort of 
disputants when a саве is going against them—viz., abuse of 
the opponent—and is a well-known trick of advocates in 
legal causes. 

Without wishing to be in the least discourteous, it certainly 
strikes one in reading the arguments of Protectionists that 
they are all based primarily ou selfishness, each man speaking 
for himself or the special industry in which he is directly 
interested. Protect me against the foreigner,” is the 
motto. Many of the arguments advanced are so extreme as 
to damage the cause espoused, rather than assist it. 

Take, for instance, a few arguments of the author 


_ of a book which—in the author’s opinion, at any rate—has 


converted Mr. Chamberlain from a Free Trader into a 
Protectionist. Let us see to what they lead us. 

* To-day,” says Mr. Byng, we are far behind other 
countries, and we are even compelled to obtain abroad the 
equipment of our biggest electrical undertakings, such as 
central stations and tramways.” Granting, for the moment, 
that this may be the case, what is the alternative ? 

When the boom iu electrical tramways and power distri- 
bution came, English manufacturers were not in a position to 
supply the necessary machinery. This is generally admitted. 
It is also well known that there was no slackness in engi- 
neering works, but that for ordinary standard machinery, 
makers quoted deliveries of from 9 to 12 months. If Mr. 
Byng could have had his way he would have prevented the 
purchase of foreign machinery, which, quite apart from the 
possible saving in cost, would have put back for a few years 
the development of this branch of the electrical industry in 
England. And this, notwithstanding his own argument that 
* we аге far behind other countries in electrical progress.“ 

But the purchase of foreign machinery is not confined to 
tramway work. Take ordinary motor equipments, for example. 
A few days ago quotations were asked for some motors, say, for 
а printing works. Tne quotations varied by 70 per cent., а 
foreign one being lowest, Would Protection prevent this? 
That is, is it proposed to put such an import duty on 
foreign machinery as would bring the price of the imported 
article above the lowest, priced home-made machinery ? 

Now the Protctionists’ argument, as put forward by Mr. 
Н. W. Wilson in the Electrical Times, July 9th, is that if 
the foreign motors be purchased, the amount paid “is lost 
to the labour market, the profit on it is lost to the home 
capitalist, the shopkeepers lose the workmen's wages which 
would have gone into their shops on pay nights, and the 
country's exchequer loses a percentage that would have been 
otherwise paid as taxes; but apart from these all-round 
financial losses, the country is во much the poorer in not 
having found the work for able-bodied workmen, who, 
instead of having been at work earning their own living, 
have possibly been supported out of the rates, or have had 
toleave their own country for ever and seek work in the 
foreign factories to which the order may be sent." It is u 
gloomy picture indeed, and the mere recital of the above 
quotation literally takes one's breath away. Now then, 
* Reply to that, you Free Traders, you political economy 
theorists, you parasites, and let em all comme,” says 
Mr. Wilson. It is enough to make a mere parasite hide 
himself, lay low, and say nuffin. But is there ло reply? 
Surely ! One cannot hope to rise to such heights of impas- 
sioned eloquence ав is to be found in the lines quoted above, 
but the plain unvarnished reply is, that by paying, say, £100 
instead of £170 for his mctors, the printer is £70 better 
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off. His standing charges are less, he can afford to pay his 
men more wages, or, by cheapening his prices for printing, 
can find more work for his men, probably obtain foreign 
printing orders, employ a few of those men now obtaining 
parish relief ; the shopkeepers will draw more on the men's 
pay day, and, instead of having to emigrate to find employ- 
ment, the workmen may find that а German or a Frenchman 
has been glad to come over here for a job in their works. 
And this is only half the story. If the foreign motors are 
exeluded, probably no motors would be bought at all; the 
printer could not afford it. Then he could not compete with 
the more up-to-date works, he would lose orders, which 
might even go to Germany, orders which would soon amount 
to more than the value of the motors he might have bought. 

Turning now to the cost of production argument, we are 
reminded of the old lady shopkeeper, who lost money on 
every article she sold, and it was only by selling such 
enormous quantities that she could make ends meet. 

It is not true,“ says Mr. Byng. in effect,“ that the cost 
of & mauufactured article depends upon (1) cost of material, 
(2) cost of labour, and (3) expenses. It may have done 
so 60 years ago, but to-day it depends on quantity. This 
factor overshadows the others.” It surely cannot be 
seriously argued that, without reducing the cost of wages, 
labour and standing charges per piece, or per machine, that 
the total cost of manufacture will be reduced by turning 
them out in greater quantities! The suggesticn—for it 
certainly is not argument—is obviously absurd. One knows 
that by manufacturing standard parts in large quantities, 
the labour costs and the expenses—meaning, I take it, 
standing charges—on each part or machine may be very 
considerably reduced, and it is in this way, and only in this 
way, that ** quantity " pays. 

Then we are told that the **cost of production is bigher in 
a Free Trade country than ina protected country," although 
wages and salaries are higher in the latter. (The presence 
of such large numbers of foreigners in this country, not 
counting English-speaking ones, can no doubt be explained 
by the laudable desire to learn our beautiful language.) 

“ So convinced am I," says Mr. Byng, of higher wages 
for the working man in an era of protection, that I am pre- 
pared to give an undertaking to pay higher wages as soon as 
this country protects me against the foreigner” (the writer’s 
italics). ** Buy half а pound of our 2s. tea and we will make you 
a present of a tea service,” say the tea dealers. Well, there 
may be people in this country so simple as to believe in the 
free-gift idea, and many workmen may be misled by specious 
sophism of this kind, which promises higher wages without 
apparently an equivalent increase in their work or output— 
sancla sinplicilas. 

Accepting, however, the rise in wages, it is pertinent to 
ask who pays it; does the manufacturer? Certainly not, 
the buyer pays, as usual. Under an era of protection prices 
would rise at once, and the buyer would pay not only the 
extra wages Mr. Byng is so anxious to give, but the extra 
cost of raw material imported, and the manufacturer's extra 
profit. And how much would the extra amount to? One 
writer asks : ** Would the working classes rather have to pay 
4d. for their loaf with 3d. in their pockets to do it, 
or 5d. for their loaf with 6d. with which to pay for it?” 
Buying а 4d. loaf for 3d. does not leave much for the ** small 
fishes,” but will any Protectionist tell us what it means in 
£ в. d. to double the wages of the working classes, and 
where the purchaser comes in, who pays for all this in 
addition to the enhanced prices all round ? 

In view of the higher prices said to be paid for labour in 
protected countries, how comes it that the foreigner can pay 
freight and packing charges, and undersell the home 
manufacturer? It is the quantity again! “ The foreigner 
has enterprise, he builds large works because he has two 
markets, his own and ours, he makes larger quantities than 
we do, and as price is regulated by quantity, be can make 
more cheaply than we can, besides having better machinery to 
do it with.” The last italics are the writer's. The foreigner 
has better machinery, says Mr. Byng, which helps him to 
manufacture more cheaply than we, and yet Mr. Byng wants 
to prevent us getting that machinery. But this is not the 
whole of the argument. 
produces more cheaply, his countrymen get no advantage ; 
in fact, they pay more than they would if England were not 
а free country, for, to quote further from Mr. Byng, the 


Although the foreign manufacturer 


foreigner, finding competition in this country, and fearing 
only home competition in his own, he dumps his surplus 
output into England at a ridiculously low price, making his 
own countrymen pay any possible loss.“ 

Could the foreigner have a stronger argument in favour 
of Free Trade for bis own country, or the Briton a better 
one against the introduction of a protective system? If 
Pro‘ection means that our home manufacturers would com- 
pete in foreign countries at less than cost price, saddling tbe 
English customers with the loss, then the less we have of 
Protection the better. 

ut, again, assuming Mr. Byng’s reasoning to be correct, 
it leaves much to be explained. 

If protected countries offer such great advantages and 
facilities for cheap manufacture, it is more than strange that 
foreigners shonld come over to this Free Trade country to 
estublish manufacturing works, and so deprive themselves of 
the benefits of free competition in their own countries. 

The British Westinghouse, British Thomson-Houston and 
other big concerns, which have found it advantageous to 
manufacture on the spot rather than send machinery from 
abroad, have only followed the example set them years ago 
by Mr. Byng himself, who, having, under a Free Trade 
régime, come over and established one of the biggest electrical 
manufacturing concerns in the kingdom, now complains— 
not, we hope, holding the mirror up to nature—that Free 
Trade is ruining the country. ‘Truly, an unfortunate 
admission. 

“ Free Trade," we are told, “stifles invention and new 
industries, drives skill and originality to other shores, and 
leaves us intellectually, physically, socially and morally lower 
than our neighbours, because it deprives us of the ambition 
to develop our own estate." 

Intellectually, physically, morally lower than our neigh- 
bours!!! It is impossible to discuss seriously such extra- 
vagant, not to say insulting assertions, which are absolutely 
unsupported by argument. 

If Protection can be proved to be right in principle, and 
to offer the advantages claimed for it by its adherente, by all 
means let us have it, and have it in full measure; “ no half 
and half affair, but a right down regular thing." 

Let us build а ring fence around every town, aud tax 
every article coming through the gates. The French have 
their ocírois, why not we ? 

But, everyone agrees that Universal Free Trade is the 
ideal condition ; that every locality should produce that for 
which it is naturally adapted is correct in principle. 

If we cannot get this, let us aim at obtaining the nearest 
approach to it, which is not necessarily wholesale Protection. 

Hitherto we have been greatly handicapped by allowing 
other nations to believe that, under all conceivable condi- 
tions, we are wedded to Free Trade; that it is au irrevoc- 
able article of faith with us. It is easy, though very 
unsportsmanlike, to fight a man whose hands are tied behiud 
bim, and we are in the position of that man, unable to 
retaliate. It is well known that foreign countries have taken 
every advantage of this position to impose the most harrassing 
and damaging tariffs on some of our staple industries, some 
of which have been irretrievably ruined in consequence. 

Once remove the shackles, and place ourselves in the 
position of being able to retaliate—to give blow for blow, 
having already offered the other cheek” to the smiter, 
which he has not hesitated to strike, and the necessity for 
retaliation will soon be largely removed. Let it be clearly 
understood among foreign nations that with what measure 
they mete to this country it shall be mcasured to them 
ngain, and we shall very soon be assured of fair measure 
and fair trade. 


LORD AVEBURY AND THE LONDON 


COUNTY COUNCIL. 


THE financial result of the tramway business of the L.C.C. 
is а hard nut to crack, and Lord Avebury on the one hand, 
and Mr. Benn on the other, form opposite opinions as to the 
value of the kernel! To follow out the symbol, we are dia- 
posed to say that во far as theratepayers are concerned, the 
whole question is in-a nutshell. 
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Apart from the great principle involved in the controversy 
as to the wisdom of municipal trading—especially in elec- 
trical matters—the financial result should be plain enough 
for the proverbial © meanest capacity.“ 

Lord Avebury says it has not paid the L.C.C. so well in 
working the South London tramways themselves as in leasing 
the North London tramways to а company, and Mr. Benn, 
taking up the case for his Council, really admits it so far яв 
the cash result is concerned. 

The Highways Committee of the London County Council, 
of which Mr. Benn is the chairman, have recently issued 
their accounts of tramway receipta and expenditure for the 
year ending March 81st, 1903. From these accounts it 
appears that the surplus revenue on the northern system in 
respect of the year 1902-8 is £37,794 Os. 4d., which is all 
profit, whereas there is a deficiency on the southern system of 
£2,250 168. 10d. 

This statement conclusively proves the case put forward 
by Lord Avebury. 

The two systems (North and South London) are very 
similar as to extent, and if the County Council had been 
wise enough to lease the southern lines, as they did those of 
the north, to an expert company, the ratepayers would have 
derived about double the profit realised. Mr. Beachcroft 
pointed out in a recent discussion that the arrangement 
with the North Metropolitan Tramway Co. bad been л good 
thing, because it had brought in £40,000 a year, which was 
the only profit to the Council from the tramways. 

Lord Avebury raises two points, viz., the principle of 
municipal trading as opposed to private enterprise, and the 
financial results. 

The risks attending the business are not those which 
should be undertaken by the representatives of ratepayers, 
and there is a good deal in the contention of Mr. Sidney 
Low, that public money ought not to be sunk in costly 
experimenta, such as the adoption of the conduit, upon the 
merits of which even their own technical advisers are not 
unanimous. 

Mr. Benn explains thst the diminishing figures in the 
south are due to the process of reconstruction for electric 
traction, high price of forage, &c., but if the business had 
been in the hands of a private company, these cauces of 
interruption would have been the same, but the profit to the 
Council would not have been affected. 

The Council, acting prudently in the interesta of the rate- 
payerg, should have preferred the bird in hand to two in the 
bash. Mr. Benn minimises the net result of the proposed 
lease of the southern tramways by contending that, after 
deducting interest and sinking fund, the average profit 
would only have amounted to about £14,250. If this were 
во, it would have been obviously better for the ratepayers to 
receive a net profit of £14,250 than provide for the admitted 
deficiency of £2,250 16s. 10d. 

The speculation in the conduit system is an instance of 
fools rushing in where angels fear to tread. It may be 
an extreme view, but as Mr. Sidney Low pointed out to the 
Council as a reason for objecting to the increased cost and 
doubtful working of the conduit system, ** Before an 
elaborate conduit system could be adopted, 10 or 20- years 
must elapee, and they had no guarantee that the system 
would not then be as obeolete as horse traction," adding that 
they ought to sink as little capital in rails and wires as 

ible, for accumulator care, among otber developments, 
might render them unnecessary, and it would be better to 
scrap | tramway system costing £7,000 than £14,000 
mile. 

Lord Avebury pointed out, with respect to the capital 
expenditure in the north and south, that it was practically 
the same, viz., £850,000 on the north and £896,000 on 
the south, but the mileage on the north is about 18 miles 


Mr. Benn does not appear to dispute the question of 
capital outlay, but contends that the latter system is only 
half that of the north. 

If this were so, it would look as if the cost in the south 
under the Council had been considerably larger than in the 
porth under the company. The explanation that in the 
south the rolling stock, horses, &c., had to be included 
in the purchase, as the Council worked the lines" is not 
clear, as similar resulta would exist in the north, where the 
company worked the lines, 


The falling off in earnings during reconstruction, and 
increased cost of working due to high price of forage, is 
applicable to both Council and company alike, aud is no 
explanation. 

That the financial results may be unfavourably affected by 
the conditions under which the business is worked may be 
readily understood. If the employés are paid, better 
wages for less work, and halfpenny fares established, which do 
not pay—it is not an argument which wil) commend itself 
to business men—although it may accord with the views .of 
those who aim at the transfer of all trading} business to 
labour-governed municipalities, 


LEGAL. 


РАТЕНТ ExrPLorrATION, Lp. v. THE AMERICAN ELECTRICAL 
NovVELTY AND Manoracrurmea Co., Ln. 


(Continued from page 46.) 


On Friday, June 12th, Mr. Cann SchALL, examined by Mr, 
Mourrosx, said he was an electrician, of 55, Wigmore Street, Lon- 
don, and had been in business for sixteen years. He used dry cells 
previously to 1890. The Gassner cells were in the market, and 
there were what were called Dr. Stein's cells, and Hartmann and 
Braun dry cells. There might have been more, but he was only 
acquainted with those three. Gassner was well known at the time. 
It was a cylindrical battery with zinc outside. They were gcod 
cells. He used them for induction coils, and he knew tbat tbey 
had lasted at least for about eighteen months. Hartmann and 
Braun were square-shaped. The containing vessel was zinc, and 
the central pole carbon. Не had cut one of them open. Near the 
zinc was a white paste, which evidently was plaster of paris, with 
chloride of ammonium inside, and near the carbon was some 
brownish-looking material, paste or powder, which he took to Le 
manganese; but he had learned rince that it was permanganate of 
potash and some materials likely to form manganese. Inside the 
second paste was carbon. That was а good cell. After 1890 he used 
a few thousands of E.C.C. cells, and the first ones burst open without 
beiog used. He returned them and they were replaced free of 
charge. Afterwardsthey were improved so that they did not burst 
any more; butthey were used up and were useless after about nine 
or ten months. This was not sufficient for his purpose. He used 
the Hellesen cells and the Obach celle afterwards. They lasted 
at least twice, if not three times as long as tbe E.C.C. celle. The 
first few hundreds of the E.C.C. which he bought all burst. He 
used the Hellesen cellto-day. In 1888 he sold about a thousand 
of the Stein cells. The containiog vessel was glass, and inside was 
a cylinder of the agglomerate type. 

Cross-examined by Mr. Автвовү, Witness eaid tbe General 
Electric Co. took the burst cells back and supplied him with new 
ones. After 1891 and 1892 they improved a little, and he ured 
them for two years more; but as they did not last a reasonable time 
he gave them up. The cells he sent back were square, and were 
about 23 in. to З in. high and 14 in. wide. 

The Ubach were made by Siemens, and the Hellesen he bought 
were also made by Siemens. Не had cut open one of the Hellesen 
cells. 

Outside was cardbcard, inside was some sawdust, and then a 
round cylinder of sinc, some white metal, and round the carbon was 
a mixture, which he took again to be manganese, and inside the 
carbon pole. He used the cells for batteries for medical purpores, 
and for batteries for lighting small lamps for surgical purposes. 
They would be in action for a short period at a time and tben 
stop again. 

Of course а large cell will last longer than а smaller one ?—The 
large E.C.C. cells will be exhausted or used up, whether they are 
used or not, after about 10 months. 

In the case of any E.C.C. cell that expired after about 10 months, 
did you ever examine it to see whether the sinc was good or bad ? 
—The zinc was extremely thin, but I have not examined any- 
thing else. 

You know, do you not, as an electrician, that if bad zinc is used 
the cell very soon comes to grief ?— Yes. 

Mr. Автнсв ALBERT Cousins, examined by Mr. MourTON, eaid 
he was in the employ of the American Electrical Novelty Co , snd 
for the last 12 months he bad been making cells. 

What materials do you use? — We use a zins cylindrical cup. 
Then we have a round cardboard dipped in paraffin wax, and 
then a sheet of blotting paper packed round the inside of the 
cylindrical cells or cups. Then we have another cardboard on top 
of the one we use at the bottom, not paraffined. We pour the solu- 
tion into the cylinder and then drain it out. Then I take a carbon 
rod and a stamping iron and put the carbon in the cup. @ fill it up 
with powder a little way, and take a heavy mallet and hit it down 
as bard as I can. 

Have you ever bad any instructions to alter your method of 
manufacture at all ?— No. 

Mr. Fraxcis ARTHUR DABHTON, examined by Mr. MourToN, said he 
carried on business as an electrical engineer at 143, St. John Street. 
He had used Gassner’s before 1890. That was а very good cell. 

At what price was the E.C.C. cell put on the market ?—At a con- 
siderably lower price than the Gasener cell, if I remember right. 
They made some special terms in order to get us to sell them 
amongst our trade customers, 


—— + 


86 THE ELECTRICAL REVIEW. 


[Vol 53. No. 1,338, Jury 17, 1903. 


What terms did they make to you ?—I think it was 50 per cent. 
off—half catalogue price. 

Did you have trouble with those ?—Yes. We had some trouble. 
They were not altogether satisfactory, but, as a rule, they changed 
them. 

Into whose hands did they pass afterwards ?—Into Binswanger's, 
trading as the General Electric. They went, as I considered, rather 
behind our back, and made arrangementa with the Electrical Con- 
struction Co. that they should have the sole sale of the battery, and 
we, being wholesale, and baving sent out our list, felt rather sore 
on the matter. 

Afterwards, did you get them from the General Electric Co. ?— 
By special arrangement, through the Electrical Construction Co., 
the General Electric gave usa special quotation, at the eame rates, as 
far as my recollection carries me; we were to have 1,000 of them 
as the first order. 

What was your experience with those cells at that time ?—Well, 
we were constantly sending them back. 

Why ?—I can say, at any rate, quite three-quarters of them. You 
can understand my position as a wholesale man getting a small 
profit on them, sending them out to customers, and receiving 
them almost immediately by return, saying they were no use. We 
lost considerably in the matter. 

Did taf take them back and change them ?— Yes; but we had а 


__ 2904 deal of trouble. We had one very large consignment which 


we were obliged to tell tnem was utterly uselecs. As they stood in 
etock there were pools of water formed; the batteries burst, and 
we could get no action out of them. 

Cross-examined by Mr. AsTBURY: Do you know anything about 
a Mr. Darton, who is the deferdant in an action brought by the 
plaintiffs ?—I am a defendant. 

You are being sued at the present time by the Patent Exploita- 
tion Co. ?—Yes. І was writted without even a notice to that effect. 

You are very sore about it ?—No; I am not sore about it. 

At all events, you are now beiog sued by the plaintiff company 
for infringement ?— Yes. 

Have you got any documents showing that 50 per cent. disconnt 
was allowed by either Mr. Barrett or the General Electric Co. ?— 
I have some invoices here. Here is one. I think that will con- 
vince you. A credit note from the General Electric Co. for 1613 
dozen No. 3 E.C.C. dry cells, and another one of 4 dozen No. 4 and 
7 doz No. 2.; there is 45 per cent. underneath that Then 4} 
dosen No. 2 E. C. C. dry cells, and 3 dozen No. 3, and 45 per cent. 
off, and 50 per cent. off that. 

This note only deals with cells returned to them by you ?—On 
account of their utter incapacity. 

Mr. Justice BUCKLEY: There are two parcels here. This docu- 
ment, as I understand it, shows this—that as to the first parcel he 
is given credit for the whole sum which he paid for them, and that 
that sum was the list price less 45 per cent. That is the first parcel. 
Then there is the second parcel, and as regards that the document 
shows that he paid for them the list price less 45 per cent., but for 
some reason they do not credit him with the whole of that, but 
only half. ; 

Mr. Justice BUCKLEYv: You said you returned three-quarters of 
the cells you ordered. Have you got anything in writing to show 
that ?— What I said was, that quite three-quarters of them went 
wrong. lam sure we sent three-fourths of them back eventually. 
I have nothing in writing to show it. 

Mr. AsTBURY: Had you an arrangement with the General Elec- 
tric Co. that, as soon as & cell was worked out, they would make 
you an allowance on its return ?—I believe there was some proposal 
made afterwards, but I do not believe we ever availed ourselves of 
it, because we never had any in work, and we never certainly took 
апу back, as far as I am aware of, from our customers and allowed 
them half. We certainly shculd not have returned them unless 
we did. 

Wbat was it that happened to the batteries that made you return 
them ?—Tbey went wrong in stock. The great portion of them 
had no voltage. Others burst. 

Did you ever examine them to see whether they burst at any other 
place than the soldering joint? — Yes. I bad many of them in my 
hands. It did not strike me whether they went at tbe soldering 
or the other part, but I think the majority of them were not at the 
soldering. 

You do not know that they burst at a place other than the solder- 
ing ?— Some of them may have burst at the soldering, but the great 
majority of them, as far as I recollect, did not. 

Did you examine а siogle burst cell for the purpose of ascertain- 
ing whether it was burst on the soldering line or somewhere else ? 
— Certainly not; it did not trouble me. "They did not act. 

Did you make any examination to see whether it was pitting 
owing to bad zinc? —I left that almost entirely to my employés. I 
do not handle my stuff, as а rule. 

Mr. FREDERICK WALKER, examined by Mr. Movutton, said that 
aped to 1890 he was a maker of dry batteries. He sold about 
5,000. 

Will you describe those batteries ? 

Mr. AsTBURY: I must object. This can be relevant to nothing 
but а user, and there i3 no suggestion of user by this gentleman. 
This is thepatentee of this provisional specification. 

Mr. Justice BucKLEY thought the evidence was admissible. 

Further questioned by Mr. Мосгтом, WiTNESS said the conta in- 
ing vessel of thecells he put on tbe market was zinc, and the inner 
pole was an agglomerate of pulverised carbon and binoxide of 


. manganese and sugar to combine the whole — pressed, not baked. 


Mr. ASTBURY: L submit that this gentleman, speaking as an indi- 
vidual maker, and not as à member of the public, knowing general 
knowledge, cannot speak to the making of а battery of which they 
have put in a specification, and which they have not pleaded а 
prior user. 


Mr. Justice BockLxV: I think that that objection is not well 
founded. What is pleaded is, that the invention had been used 
“ by the general common use” of certain things which are named. 
Ithink that under that plea the defendants can prove a particular 
use, which is part of the materials by which they are going to show 
а general use. 

Mr. MouLToN, to Wrrness: Will you describe what was the layer 
next to the carbon pole in the saleable battery ?—It was made of 
peroxide of manganese in a tolerably broad granular state mixed 
with carbon in a similar state; in fact, passed through a hair sieve, 
and then with sugar syrup, and then pressed with an ordinary hand 

ress. 
4 You say you passed it through a hair sieve—the original staff 
before mixing with the syrup I should say ?—I should say it was 
about р, in. mesh. 

How did you make the outside layer of the 5,000 batteries you 
sold 7—I made it with plaster of paris and pea flour preferably and 
sal-immoniac. 

Cross-examined by Mr. AsTPURy, WiTNrss said be made the 
batteries in his workehop and did not disclose bis manufacture to 
anybody except his apprentice. The oniy publication he ever 
made was the provisional specification of 1883. He did not go on 
with it as he was engaged in other matters Originally he made 
an agglomerate pole. The single agglomerate mass would not work 
well because it became disintegrated at the bottom. 

You found it was bad with the central carbon pole ?—I found it 
was not quite a mercantile thing. It acted all right electrically. 
Further cross-examined, he said that when һе made the alteration 
he did not tell anybody what he did, but they could some into tbe 
workshop and вее if they chose, He made no serret of it. 

Mr. Epwakp JAMES TUMBER, examin: d by Mr. MourTON, said that 
before the year 1890 he was a purchaser of dry cells. He purchased 
some from Mr. Arthur Ford-Lloyd in 8 ptember, 1889. After that 
he ceased to purchase from him until about July or August, 1890. He 
Bold bis business to the Electric Stores, of which compauy he was 
manager. An action was brought against him by the plaintiffs this 
year, and he brought au action against them for threats. The action 
for threats was compromised. His partner, Mr. Elliot, had the 
negotiatiog of it. 

Mr. Mouton: I call for those terms of compromise. 

Mr. Автвовү: I produce them under protest. І вау they are not 
relevant. It is a private document between my company and 
another firm. 

Mr. Justice Buckuey: If there ів anything in that which will 
hurt you through trade rivals seeing it, that is another matter ? 

Mr. Автвовү: There is a great deal in this that might injure me 
and other people. This is an action brought against the gentleman 
and his partuer, the witness who is now in the box, and in that 
action they at first alleged there was a prior user. The action was 
afterwards compromised, and they entered into certain terms with 
me. One of the terms was that they should pay mea royalty. 
There are other terms in this document which I do not think it is 
fair or right I should be made to show. I have a number of actions 
pending against other people. These are the terms upon which we 
shall carry on the trade, the amounte.of the discounts and royalties. 

Mr. MoucToN said the point he wanted to get at was that this 
compromise was а compromise with people who they knew could 
prove a prior user. 

Mr. Justice BockLEv said he did not see anything in the docu- 
ment wbich suggested what Mr. Moulton represented. 

Mr. MobLrox: Am I not entitled to know the amount of the 
royalty, my Lord ? 

Mr. Justice BuckLRT: No. 

Cross-examined by Mr. Автповү, Witness said Mr. Thompson 
had called upon his firm in 1893. At that date Mr. Thompson was 
threatening an action with regard to the E. S. battery that they 
were then making. 

And did you tell Mr. Thompson that you had purchased batteries 
before the date of his patent ? —I did. 

Further questioned, Wirness said he was quite clear that the 
battery which he showed Mr. Thompson, and which was taken away, 
was one of the batteries purchased from Mr. Ford-Lloyd before 
February, 1890. The E.8. battery was first put on the market in 
1890. 

On June 13th, 1900, I see you wrote to your customers saying 
that your E.S. dry cell had now been on the market for over 13 
years. That was a mistake as to length of time ?— Yes, a usual 
mistake in business. As a matter of fact, it had been on the market 
since the latter end of 1890. | 

They brought an infringement action and уоп bronght a threats 
action ? — Yes. 

In consequence of what Mr. Ford-Lloyd told you at first, did you 
again allege to Mr. Thompson of the plaintiff company that if they 
went on you could prove a prior user ?— Yes 

After makicg farther inquiries from Mr. Ford-Lloyd, did you feel 
satisfied with his statements to you about what he had done prior 
to 1890? Well I had no cause to disbelieve the statements. Mr. 
Ford-Lloyd seemed so indefinite about the dates that our solicitors 
advised us we bad not good ground for an action. 

You got the best information from Mr. Ford- Lloyd that you 
could, consulted your solicitors, and came to tho conclusion that 1f 
you went on you could not establish a prior user ?—That is s^. 

Mr. WILLIAM PHILLIP THOMPSON was afterwards recalled by 
Mr. Astbury to rebut the evidence given as to ithe alleged prior 
user of Mr. Ford-Lloyd ard Mr. Braun. In the course of his 
examination by Mr. Shaw, Witness said the E.S. battery that was 
being made was exactly like the Hitchcock. 

Why did you not go on with your action against the Universal in 
1893 ?—There were three or four reasons. The first was we were 
rather poor at that time, having lost money over the Discovery news- 
paper; and secondly, I could not persuade our licensees to fight. I 
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twice asked them if they would fight, and they said they were not 
making so much profit over this battery as to make it pay, and we did 
not care to fight single-handed. I have a very big business in the 
patent business, and as I find in this action, it was rather more 
bother than it was worth, and damage to me, being away from my 
eat busines, to attack these people. If I had to do it single- 
ded, or one company had to, I did not care about it. The 
Electric Storage Co would not assist me or our company. 
On Wednesday, June 17th, Mr. Moulton and Mr. Astbury both 
addressed the Court. 
(To be continued. 


MILE Ехо GuaABDIANS v. HOABB. 


In the King's Bench Division of the High Court of Justice on 8th 
inst. this case came before the Lord Chief Justice, Mr. Justice 
Wills and Mr. Justice Channell, sitting as а Divisional Court. It 
was an appeal by the Mile End Guardians against a conviction by 
the magistrate of the Thames Police Court, who had fined them 18. 
and 108. coste, under the Factory and Workshops Act of 1901 for 
not having fenced certain machinery. It appeared that at the 
appellants’ workhouse and infirmary in Bancroft Road, Mile End, 
there was an engine house and machinery used for the purpose of 
generatirg electric energy for lighting the buildings and also for 
working hydraulic lifts, and for cutting wood. The machinery 
included two engine: one of which was not secure ly fenced, aud 
in consequence a man was killed. The proceedings were taken on 
behalf of опе of his Majesty's Inspectors of Factories under the 
Act of 1901, but the appellants contended that the engine room 
was not a factory within the meaning of the statute. Amongst 
other things the Act provided that the expression “non-textile 
factory " should be construed as meaning any works, warehouses, 
furnaces, mills, foundries, &c., and den ling with electrical stations 
it iocladed within its scope any premises or that part of them in 
wbich electrical energy was generated or transferred for the purpose 
of sapplying by way of trade, or for the lighting of any street, 
public place or public building, or any hotel, railway, mine, or 
other industrial andertaking. For the inspector it was contended 
that the workhouse and the infirmary were public buildings within 
the scope of the definition laid down, but on the other hand, the 
appellante submitted that they were not. The magistrate held that 
they were public buildings, and, as already stated, convicted the 
guardians. 

Me Danckwerts, K.C., and Mr. J. D. A. Johnson appeared for the 
appellanta, aud Mr. Robertson for the respondent. 

Mr. DANCKWERTS contended that the whole of the definition of 
factory in the statute pointed to trade or to the lighting of public 
baildinge. The workhouse and infirmary were not, he said, public 
buildings, as the public bad no right of access to them. Therefore, 
as no trade was carried on in them they were not within the scope 
of leyi»letion. 

Mr. RopeRTSON said that in the sense intended by the Act, the 
workhouse and infiemary were public buildings. | 

The Lorn CniEr JusTICE said the case raised a difficult question, 
but be thought the Act intended to include buildings of this kind 
used for quasi-public purposes. 

The other judges concurred, and the appeal was dismissed with 


Mr. Dancxweats said the Act required that a fly-wheel should 
be fenced whether dangerous or not, and in this case the accident 
happened because the man insisted on getting under the wheel. 


BorcHees v. Воотн Lonpox ELECTRIC CORPORATION. 


Berors Mr. Jastice Swinfen Eady, in the Chancery Division on 10th 
jast., Mr. Ети K. C., moved in the action of Butcher v. the South 
London Electric Corporation to restrain a nuisance arising from the 

discharge of hot water from the defendant company's 
boilers on to the plaintiff's garden. The defendant company 
alleged that the presence of the hot water was due either to the 

of a thermal stream or to the excessive heat of the weather. 
er had now taken the condensing water from their engines to 
anotber spot, and simultaneously the discharge of hot water from the 
thermel spring bad ceased. The defendants having abaudoned 
their counterclaim to a strip of 3 in. of land in plaintif's back 
garden, the matter now dropped, and he asked for an order on the 
motion except costs of the action. 

Mr. McNaGHTEN, K. C., for the defendants, assented, but did not 
accept Mr. Kve's fact. There was some thermal surface water, and 
plaintiff having stopped defendants’ ditch, the water of course 
flowed along the surface. 


WHITE v. WALLACE. 


In the King's Bench Division, this case was set down for hearing on 
13th inst. before Mr. Justice Lawrance and a special jury. It was 
ва action by Mr. Frederick Antbony White to recover damages 
against Mr. Roger William Wallace, K.C., a director of the British 
Alaminiam Co., Ltd, for alleged misrepresentation and conceal- 
ment, whereby plaintiff said he was induced to buy certain shares. 

Mr. J. C. EL Don Banxzs, K. C., who appeared for the plaintiff, 
informed his Lordship that the action had been settled, and asked 
for judgment on terms which were not disclosed. 

Judgment was entered accordingly. 


NATIONAL, TELEPHONE Co. v. SAMUBL. 


AT the Marylebone Connty Court on Monday, before Deputy -Тойре 
F.tsroy Cowper and a jury, the National Telephone Co, Telephone 
House, Victoria Embankment, brought an action against Mr. Henry 
Samuel, 11, Cleveland Square, Hyde Park, W, and Basildon House, 
Moorgate Street, E.C., claiming £10 11s. 8d. in respect of tbe rent 
of а telephone. Mr. E. Gaine appeared for the plaintiffe, and Mr. 
J. Neild for the defendant. 

‘Considerable evidence was called to show the unsatisfactory 
working of the instrament. The jury then stopped the case, 
although three or four other witnesses were to have been called for 
the defence. The verdict of the jury was to the effect that the 
telephone in question had not worked reasonably well, the foreman 
remarking that they considered it was “radically wrong.” 

His Honour accordingly gave judgment for the defendant, with 
costs, and made an order for the recission of the five years’ agree- 
ment. 

It was intimated that the plaintiff company would probably 


appeal. 


PARLIAMENTARY. 


RovaAL CoMMISSION ON Lonpon TRAFFIC. 


SIR Davip BARBOUR presided on Friday over a further sitting of 
the Royal Commission on London Locomotion. 

Mr. J. W. Benn, chairman of the Highways Committee of the 
London County Council, continued his evidence, and stated that 
there were 15,000 tramways and 400,000 omnibuses running in 
London. These vehicles would extend 274 miles and had acarrying 
capacity of 170,000 passengers. An electric car carrying 65 pas- 
sengers was 33 ft. 6 in. in length, and 2,615 of these vehicles 
covering 163 miles would be sufficient to carry the same number of 
passengers aa it now took 5,500 borse vehicles to carry, so that there 
would be an immediate saving of nearly 3,000 vehicles. When tbe 
Council came into possession of the tramways in 1899, they took 
into consideration the adoption of mecbanical traction, and obtained 
an Act which authorised the reconstruction for electric traction of 
the whole of the then existiog tramways in London, including 
those already acquired and those to be thereafter acquired by the 
Council. This Act provided that the Council shall not, except with 
the consent of the borough councils concerned, use the overhead 
trolley form of traction. The Council had adopted the conduit 
system of traction, and it had been found that the actaal cost so 
far per mile was £14,041, which was 33 per cent. higher than the 
cost of the overhead system. Proposals were now before the 
Council for the electrification of the tramways on the northern side 
of the Thames, but they were met with the difficulty that the 
North Metropolitan Tramway Co. wanted the overhead system, 
while the Borough Councils were in favour of the conduit system. 
Ав a sort of compromise they had taken a sone with which they 
proposed the conduit system, and beyond that zone it was proposed 
to erect the trolley system. 

By Sir G. T. BAgTLEY: The cost given for the conduit system was 
the actual cost of that constructed, but it had to be remembered 
that things had been done in connection with the lines already con- 
structed which would be of advantage to the whole system. 

Sir J. Worrm Влввү: Have you found any difficulty in 
maintaining the conduit system ?—I may say that, compared with 
the starting of new systems generally, our difficulties have been 
remarkably few, and easily overcome. We have had some difficulty 
with the electrical portion of the work, and already we are making 
some improvements! on what is known as the Kennedy system ; but 
as regards the success of the system there is no question. 

You find no difficulty with mud ?—No; we have had a very 
severe trial, and found no difficulty. 

Bo you are thoroughly satisfied ?— There is no question that the 
system is a success. 

What system do you propose for the shallow subways ?—That will 
depend. In one experimental piece under the new streets from 
Holborn to the Strand we shall use the conduit system. 

Continuing, WrrNESS said the Council had brought proposals for 
95 miles of tramway before Parliament, and 80 miles bad been 
refused for various reasons, chiefly because of the veto of local 
authorities. Since the Council had owned and worked the tram- 
ways on the south side, various improvements bad been carried out. 
They had established an all-night service of care, had extended the 
halfpenny fares, reduced the fares on various routes, and instituted 
special workmen's services with return tickets at cheap fares up 
to 8 am. Then, so far as the employés are concerned, the men 
were now allowed one day's rest in seven, an average 10 hours day 
had been established, and the wages of various classes of employé 
had been increased. The cost to the ratepayers of these thins 
in round figures was £28,000. It had been frequently urged that 
the Council would have done better by leasing their seuthern lines 
to а company. On the northern side this was done, and the North 
Metropolitan Tramways Co. leased the lines. For four years tne 
average revenue received from the company under the agreement 
was £39,000, but this was now to be neutralised owing to that 
company having sold that part of their undertaking which was 
outeide the county. Under the agreement tbe Council had received 
a certain proportion of the receipts from the outside lines, but it 
now appeared that the bargain made with the company was not 
sufficiently stringent to continue to the Council the protit of those 
outside lines, and it was estimated that this would reduce the protit 
derived from the company by £10,000 or £15,000 а year. 
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Sir J. Wotre Barry: You made a bargain either not stringent 
enough or under bad advice, which has lost you £15,000 a year ?— 
The agreement is open for inspection. 

Sir G. T. BantLey: Would that be the eame version as the com- 
pany's ?— The company only say we pay so much less." 

The CHaAIRMAN: Is there no remedy ?—I would rather not answer 
tbat question. 

Proceeding, Witness said that, after making the various improve- 
ments he had referred to on the southern side, the figures show tbat, 
in four years, up to March 3186 last, they had earned a net profit of 
£72,910. Of course, last year, owing to the disturbance caused by 
the reconstruction, and the high price of forage, after payment of 
sinking fund and interest, a loss was shown, but now electric 
traction had started, they were rapidly recovering. In addition, 
they had set aside a reserve fund of £31,391. When the Council 
took over these tramways, they received an offer from the London 
Tramways Co. to lease them. That offer was submitted to the Con- 
troller, who reported that it would show а net profit to the Council 
of £14,250 per annum, which was not во good for the Council as the 
Council working tbe tramways themselves. He desired to emphasise 
what was said by Mr. Dickinson as to the Council, as the tramway 
authority, not coming within the jurisdiction of any tribunal which 
might be set up for dealing with London locomotion. The Council 
waa, in effect, the sole tramway authority for London at the present 
time, and had endeavoured to co-ordinate the undertakings it bad 
acquired into one comprehensive system. To allow otber pro- 
moters to come into London would be to simply revert to the old 
system of what might be called haphazard enterprise. 

The CHAIBMAN: The County Council object to letting their scheme 
go before the tribunal ?— We might submit our proposals, and the 
tribunal might well regulate the rest of the transport facilities to 
these schemes. It would be very hard for the public authority to 
be placed in competition before a tribunal as to а scheme. 

Continuing, WiTNESS said the Council did not object to going 
before Parliament ач at present for consent to its schemes, but he 
contended tbat the Council must be supreme in the matter of tram- 
ways. He knew that the Middlesex County Council had acquired 
the tramways and leased them to companies, and he did not anti- 
cipate that there would be any difficulty when the time came in 
arranging for running powers. He did not know tbat they would 
object to tbe tribunal settling sucb a matter as that. Не advocated 
the abolition of the veto of local authorities to tramway proposals, 
and he believed it was not contemplated that the local authorities 
should use their power under the Act of 1870 against tramways 
promoted by the Metropolitan Board of Works. However that 
might be, he submitted that the power of veto was a very much 
more serious matter when it came to be applied to & tramway 
which was proposed to be a part of a large electrical scheme, tban 
it used to be when it was applied to a horse tramway, as the vetoing 
of a particular line ina large scheme might result in it being im- 
possible to connect up the existing system with a district beyond 
that of the vetoing authority. They did not object to the Borough 
Councils having the fullest right to be heard before any authority 
before whom it might be determined that the Council should pro- 
mote tramway schemes. It had been proposed that if the veto of 
the Borough Councils against the Council was removed, then the 
veto of tbe Council against private companies should be removed. 
If tbat was the condition of the removal, then the Council preferred 
things to remain as they were. 


BBIGHTON CORPORATION BILL. 


Tus Belect Committee of the House of Lords, presided over by 
Lord Hatherton, which has been considering the Brighton 
Corporation Bill which seeks to empower the Corporation to сор- 
struct new tramways after a week's adjournment, concluded their 
examination of the Bill on Thursday. The first part of the pro- 
ceedings has already been published in the ELECTRICAL REVIEW. 

A number of local witnesses were called in support of the case of 
the opposing Dyke Road frontagers. 

Mr. BLENNERHASSETT addressed the Committee on behalf of the 
Duke Road frontagers, and pointed out that as the Committee had 
already thrown cut the Montpelier Road section, nothing now 
remained but a mere fragment of what bad been from the first a bad 
and imperfect scheme. i 

Mr. PEMBER, K.C., replied on behalf of tbe Corporation, and said 
that the routes proposed by the Bill would open up the whole of 
the north-west end of Brighton with the centre of tbe town. 

The Committee found that the preamble of the Bill was proved 
as regarded the Dyke Road, Goldsmid Rcad and Queen's Road 
Tramways, and also with regard to the Terminus Road 
proyicag that this tramway was connected with the Queen's Road 

ine. 

Mr. Pappon, on behalf of the Brighton and Hove Gas Co., asked 
for the insertion of a clause to protect ttem from electrolysis. 

Mr. Casu, the general manager, raid the value of the mains laid 
in Brighton was £50,060 or 460 000. The pipes had been damaged 
by the action of the electric current. They had been the subject of 
correspondence with the Corporation, who declined to admit any 
liability. The bulk of the tramways at Brighton had been laid 
without the company receiving the statutory notice which the 
Corporation should have served under the Tramways Act. There 
was precedent for such a clause, as it bad been inserted in other 
Bills for the protection of gas companies. They anticipated that a 
great deal of damage would be done to their pipes. 

Mr. StamLey Cooxx, chief inspector of the Gas Co., gave specific 
instances of damage done to the gas pipes. He alleged that in June, 


1896, two service pipes in Ship Street were absolutely destroyed 
owing to contact with the electric cables used for electric lighting. 
The Corporation foreman admitted that there had been a leak 
of current. Other damage had oocurred due to electrolysis which 
had been admitted by the manager of the Hove Electric Lighting 
Company. 

Р Gai АТР Witness admitted that the company pre- 
sented a similar petition against the Worthing and Hove Tramway 
Bill, and no special protection was afforded them. He understood 
now that the company’s case was not gone into by the Committee 
who considered the Bill. 

Mr. W. Ноге, superintendent of the Leeds Corporation ga 
mains, was called and stated that on February 25th last a 1. in. 
service pipe was found deeply pitted by electricity, and in Kirkgate 
а pipe bedded in concrete was eaten through. They had found other 
mains at Kirkgate and at Glasshouse Street eaten away. They 
attributed this to the electric current, for the pipes were sound 
away from the tramway. Inthe cases he had quoted the farthest 
distance the pipe was from the tramways was 30 yds. 

The CHAIRMAN said the Committee were quite satisfied that under 
certain conditions pipes could be fused by electricity. 

Prof. W. E. AvnTON was examined at some length on the subject 
of electrolysis arising from leakage of the electric current used for 
tramways. The Board of Trade regulations diminished the leakage, 
but they did not stop it, and the greater the number of cars the 
greater was the tendency for the current to leak into gas and water 
pipes. Greater facilities were offered at certain places for the 
current to leave the pipe, and consequently the damage if spread 
over a few inches of pipe became enormous. He considered it 
most desirable that the Gas Co. should get a protective clause. 

In answer to Mr. PEMBEB, Witness said he was quite sure now 
that the Board of Trade regulations were insufficient. 

Sir RALPH LiTTLEB, K. O., put in the clause asked for as follows :— 
“If at апу time it be proved tbat any injury or damage to avy 
mains, pipes or apparatus of the Brighton and Hove General Gas 
Co. shall bave resulted from the generation, distribution or use of 
electrical current, nothing in this Act or any Act or order shall 
relieve the Corporation from liability to compensate for such 
damage.” He contended that this was a serious matter for the Gas 
Co., and they were fully entitled to the protection they sought. 

In reply to the СнаІвмАН, Mr. TarBoT said the Corporation 
strongly objected to the special clause. The Board of Trade took 
the view that their new regulations applied to such cases as this, 
and the Corporation were willing to make it clear that they 
would be subject to any regulations which the Board of Trade 
might make. 

Mr. BAGGALLAY, K. C., referred to the inquiry of the Joint Com- 
mittee on the subject, and said the conclusion arrived at by that 
Committee was that the escape of electrical current could be reduced 
to a practically negligible quantity, altbough none could say it was 
absolutely possible to prevent any escape under any condition what- 
ever. The Board of Trade framed regulations on that report, and 
the model clause was put in the Brighton Corporation Act of 1900, 
under which the tramways were running. Tbe Board of Trade could 
amend their regulations from time to time as fresh evidence cropped 
up. He objected to the special clause, as it would be practically 
going back upon the spirit of the report of the Joint Committee ; 
but he was perfectly willing to accept а clause making it clear that, 
if the Board of Trade framed fresh regulations, they should apply in 
the case of the Brighton tramways. 

The Committee considered the matter in private, and announced 
that they were of opinion that there should be a clause protecting 
the Gas Co. as regarded the tramways allowed in that Bill This 
could be done by omitting the words or in any Act or order. 

Mr. Panpox said there would be difficulty in identifying damage 
as having arisen from current distributed for one particular 
purpose. 

The CHAIRMAN said that they could not go behind what was done 
by other Committees for other tramways. 

Mr. BAGGALLAY: I take the decision to be that, if the gas company 
can prove that any injury is done to their pipes or mains by elec- 
tricity used upon the tramways authorised under this Act the com- 
pany will be entitled to compensation. 

The CHAIRMAN: Yes. 

The Committee proceeded to consider further proposals in the 
Bill dealing with the Corporation electricity supply, under which 
power was sought to extend the area of supply to include Rotting- 
dean, Ovingdean, Patcbam, Falmer, Preston Rural, Hangleton, 
Old Shoreham, Kingston-by-Sea, Aldrington, Lancing, Wert 
Blatebington, Portslade, New Shoreham and Southwick. ‘The last 
three districts nad been struck out. 

Mr. BaddALLAx said the Corporation would undertake not to 
supply electricity without the written consent of the local authorities, 
and the price to be paid in any part of the extended area would 
have to be agreed upon by the Corporation and the local authorities, 
and approved by the Board of Trade. 

Mr. Рлрром, for the gas company, asked for the insertion in the 
Bill of the Bermondsey clause. 

The Committee decided that such а clause shonld be inserted. 

Mr. BaOCOALTLAx suggested that the clause inserted should be that 
the price to be charged by the Corporation for electricity to be 
supplied in any portions of the parisnes of the extended area shculd 


be such prices a8 were to be agreed between the local authorities and - 


the Corporation, and approved by the Board of Trade, but that such 
prices should be fixed only for the then ensuing year at such rates 
not exceeding the maximum rates specified by the Brighton Electric 
Order, 1883, in order that, so far as was reasonably practicable, the 
revenue should not be Jess than the expenditure for that ares in 
connection with the supply of the parishes. - 

The Committee ed their approval of the clause, and the 
preamble of the Bill was declared proved. 
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ЗЕАТОВТН AND ВкЕРТОН Junction RA WAN BILL. 


Ок Thursday and Friday of last week a Select Committee of the 
House of Lords, presided over by Lord Herries, considered the Bill 
of the Seaforth and Sefton Junction Railway Co. Mr. Ram, K.C., 
Mr. Н. Lloyd, and Mr. Vesey Knox appeared for the promoters, the 
opponents, the Lancashire and Yorkshire Railway Co., being repre- 
sented by Sir R. Littler, K.C., Mr. Balfour Browne, K.C., and 
Mr. Acworth. 

Mr. Ram, in opening the case, said that the Bill had for its object 
the construction of a short but very important railway 44 miles in 
length, constructed chiefly on a viaduct to join the Liverpool Over- 
head Railway Co.'s system at Seaforth with the Southport and 
Cheshire Lines Extension Railway at Sefton. The objects of the 
extension were to give more facilities for local traffic, to provide 
the connecting link of a through route direct to Southport, and to 
bring down minerals from the hinterland of Lancashire and York- 
shire to the Liverpool docks. The Liverpool Overhead Railway 
had been а ereat success; but if the proposed extension were carried 
oat, its usefulness and success would be greatly increased. 

Mr. В. В. COTTRELL, the engineer and manager to the Liverpool 
Overhead Hailway, gave evidence in support of the Bill, as did Sir 
Dougla: Fox. The latter witness said that he designed the Over- 
bead Railway, and it was intended at the time it was constracted 
that it should be available for goods traffic. Local evidence was 
also tendered in favour of the Bill, with the object of showing 
that | the extension would meet a want for additional railway 
facilities. : 

Mr. AsPINALL, the manager of the Lancashire and Yorkshire 
Railway, gave evidence in opposition to the scheme, which, he said, 
would compete unfairly with his company's railway. Southport, 
which was really a suburb of Liverpool, had, he contended, been 
practically made by the facilities which his company had afforded 
in the matter of railway communication. Their system was beiug 
electrified, and he hoped that the trains would be run electrically 
before the year was out. At present it took about 25 minutes to 
go to Southport from Liverpool, but when the line was electrified 
they boped to run quicker. Within а few months there would be 
through electrical railway communication from Southport over his 
company's lines and the Overhead Railway. 

After hearing counsel in opposition to the Bill, the Committee 
found the preamble proved, and ordered the Bill to be reported to 
the House for third reading. 


MuniciPAL TRADING COMMITTEE. 


Ar the resumed sitting on 9th inst., Mr. Соскевтон, Local Govern- 
ment Board auditor, examined by the EARL OF CREWE, said he was 
appoiated auditor to the L. O. C. accounts in 1901. Не regarded it 
as a very important function of an auditor to inquire carefully into 
the allocation of moneys to particular departments. There were 
two large accounts of the L. O. C. which were carried out on the 
and loss prinoiple—those relating to tramways and to the 

ing of tbe working classes In considering what amounts 
shouid be allocated to the loan and capital account and what amount 
to tbe general acoount, he exercised the very greatest care when the 
vouchers were produced to him in seeing that the capital payments 
were carried to the appropriate accounta in the ledgers. He thought 
that the lines could be sufficiently strictly drawn to enable bim to 
judge as to what particular account each item should be placed 
under. If any question should arise as to the necessity of having the 
accounts altered or corrected, he took it that it would be fully 
within his competency to have them corrected. He should say that 
it was possible and probably desirable to institute a standard form 
of accounts for municipalities—exclading the L. C. C., whose accounts 
were too buge to be compared with any others. Speaking 
generally, he should say that the accounts of the L.C.C. 
were very well kept. With regard to the tramway 
accounts there were some transactions that had not yet come 
hefore him, into which һе would feel it his duty to go very 
carefully and exbaustively. He referred more particularly to the 
question as to what proportion of money spent on street widenings 
for tramway purposes sbould be charged to the undertaking, and 
what proportion allocated to improvements. There had been prac- 
tically no surcharges or disallowances of the L. C. C. accounts since 
1890, when the first Government audit was held. He did not 
approve of vexatious or trifling disallowances, but was of opinion 
that the power of surcharge should be used very cautiously indeed. 

Replying to Lord Zoucue, WrrNESS said he did not believe that 
any of the Local Government Board auditors were chartered 
accountants. They were, however, men of large experience, and it 
was not necessary to be a chartered accountant to know something 
of accounts. He thonght that legal knowledge was of importance 
to an auditor. 

By Mr. PowELL WILLIAMS: In making his audit, he would have 
regard to tbe amount set aside for depreciation of plant. 

Mr. NogBUBRY WILLIAMS, an elective auditor of the Manchester 
Corporation since 1893, gave evidence bearing on the importance 
of retaining the office of elective auditor, who, he said, being more 
acquainted with the doings of the Corporation, was more useful 
than the professional auditor in checking wrongdoing or excessive 
expenditure. Under the present condition of affairs, he said that 
any ion which did not embark in municipal enterprises 
would itself falling behind, and he did not see why а cor- 

should not at least supply gas, electric light, tramways and 
water. The municipal debt of Manchester in 1893 was £11,716,000 ; 
in 1896 it was £15,328,000; in 1889, £16,143,000 ; 1902, £18,144,000 ; 
while this present year it had increased to £19,610,000. He was 
not alarmed at those figures, because they had good, solid assets 
amounting to several millions more than the debt. On several 


occasions he had called attention to items in the accounts which had 
been passed over by the professional auditors Under the law, a 
member of а corporation who traded direct with the corporation 
was ineligible to retain his position; but there was growing up a 
practice whereby members of such bodies formed limited liability 
companies, and then they could supply the Corporation without 
doing an illegal act. Personally, where а member of any public 
body was interested to the extent of more than 10 per cent. in any 
company, be would like to see it made illegal for that company to 
do any business with the corporation. Recently there was a 
case in Watrington where the mayor of the borough at the time 
held 57 per cent. of the shares in a company which did 
thousands and thoneands of pounds worth of business with the 
Corporation. He regarded висһ a practice as very demoralising, 
and thought it ought to be prevented. 

By Bir James WoopHousE.—In Warrington, companies in which 
members of the Council were interested had supplied the Corpora- 
tion with electric light fittings, building materials, &c., and there 
had been eleven meetings of the burgesses held to protest against 
the system. He admitted that it was perfectly legitimate, but con- 
sidered that it was very demoralising. 

Mr. W. S. Canvzn, president of the Institute of Municipal 
Treasurers, said that his Society had often considered what reform 
could be suggested to improve the system of municipal audit, which 
it was obvious was susceptible of improvement in many directions. 
The ideal system would be one in which the auditors should be 
expert and qualified accountants appointed by the municipalities 
whom they served, subject to the superior authority of the Local 
Government Board confirming such appointment. They should 
have powers of surcharge, subject, of course, to a reasonable appeal. 
If elective auditors were retained he would like to see some pro- 
vision inserted that they should be trained accountants. He thought 
it was very important that where loans were granted for municipal 
works it should not be for а longer term of years than the life of the 
plant into which the money was put. 

The Снлівмам: In the case of the works of any undertaking 
becoming obsolete through new inventions, how would you deal 
with that in а question of accounts ?—If the Corporation had pro- 
vided а reserve fund for such а contingency, the matter would be 
eimple if the reserve fund were sufficient, but if not, two courses 
would be open—one to charge the revenue account for the year 
with the extraordinary expenditure, and the other would be to 
apply to the sanctioniog authority for fresh borrowing powers, ask- 
ing them to grant а loan for euch work. Municipalities which 
traded should do so on strictly commercial lines, the ваше a8 ап 
ordinary private company. 

Replying to Lord RoruscHILD, the WITNESS said it might be 
desirable for municipalities to publish а detailed statement of their 
assets, but it would be a very difficult thing to do. 

Mr. HARTLEY, а member of the Bradford Town Council, also gave 
evidence. The witness expressed himself as an out-and-out advo- 
cate of municipal trading, and said that if Corporations were 
allowed to supply electricity, tramways, gas, water, &c., he did not 
see any reason why they should not supply everything that the 
citizens required. He would extend the powers of municipal 
trading even to the provision of luxuries. 

On Monday evidence was given by Mr. J. M. FELLS, accountant, 
and а member of the Council of the Industrial Freedom Lesgue. 
In answer to questions by the CHA1RMAN, he said that a comparison 
between the debt of & municipality and the share capital of a com- 
pany was fallacious. It seemed to him that the real comparison 
should be between the local debt and the debentures raised by a 
company. Аз to the sinking fund of a municipality and the 
amounts set aside in the depreciation fund of a company, he saw no 
comparison at all, for depreciation represented the wear and tear of 
plant which went on whether any provision was made for it or not, 
and it was in point of fact a charge against the ordinary working, 
while the sinking fund was the provision for the redemption of a 
liability. The plant for which the debt was incurred might be 
absolutely useless by the time the debt was paid off. In Scotland 
this difference between depreciation and sinking fund was recog- 
nised, but in the English boroughs it was not so. Е 

The CHaiBMAN: What have you to вау as to the periods allowed 
by the Local Government Board for the life of plant? From the 
details given tothe Committee by Mr. Kershaw on the repayment 
of loans by local authorities, I find that the period for the first 
installation of the electric light is 25 years; for additional work 
after the undertaking is established 30 years; cables 30 years; 
transformers 20 years; switches and switchboards 30 years; 
dynamos 20 years; meters and instruments 15 years; and arc 
lamps 10 years. I do not think the life of the plant can be so long 
as the period of the loan, at any rate, as regards electric lighting 

lant. 
So you consider these terms excessive ?— Certainly. 

But I suppose these terms have been carefully thought out by the 
Local Government Board ?—Of course, electricity is a compara- 
tively new science, and there has not been much data on which to 
form accurate calculations with regard to the life of electric plant. 

But we must assume tney tried to keep on the safe side No 
doubt. 

Proceeding, WiTNESS advocated the appointment of professional 
auditors, subject to the approval of the Local Government Board, to 
audit municipal accounts, and he saw no difficulty in laying down a 
standard form of accounts. Е 

Have you any information to give with regard to electric Jight- 
ing accounts ? — Ia Sir Henry Fowler's second report the amount 
of capital expended by the local authorities in England and Wales 
in electric undertekinge was £12,508,997, aud the average annual 
loss on these undertakings was £11,707. Tbe total amount set 
aside for antiquation and depreciation was £19,970, but that was 
rather better than the first return, which showed that there was only 
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about one-tenth of 1 per cent. put to depreciation. Now it is about 
one-fifth. 

Have you any instances to give of different boroughs which set 
aside sums for depreciation ?— Bristol provides to some extent, not 
made on any fixed basis; Stafford 1 per cent. on the annual outlay ; 
Halifax on no fixed basis; Huddersfield sets aside available 
surpluses for depreciation and contingencies; Leeds and Sunder- 
land no fixed basis. There bas been a good deal of controversy 
lately—but I have no figures to prove it—that tbe 24 millions 
invested by the London local authorities shows no profit, and 
would show a loss if depreciation were provided. These under- 
takings are in their early stages, and perhaps it would be unfair to 
make any general conclusion with regard to them. 

WITNESS proceeded to deal with the Blackburn Corporation gas 
accounts, which carried a loss to the renewal account, and set uut 
the debt as an asset in tbe accounts, justifying such a course by the 
statement that money expended on capital account in excess had 
been charged to renewal and repairs account. The auditors of that 
borough stated with regard to the tramway undertaking that the 
results were after providing the neceseary instalments for the re- 
payment of the loan debt, but without making any provision for 
depreciation on the capital assets of the undertaking. He depre- 
cated the transferring of a balance from one department to another, 
and held that any surplus should be devoted to cheapening and 
improving the service. He contended that where & municipality 
started an undertaking, instead of going on the rates for any loss 
which might result, the charges to users should be fixed so as 
to avoid any charge on the rates, and pointed to the course pursued 
by Parliament last year in inserting what was now known as the Ber- 
mondsey clause in the Bermondsey Electric Lighting Order. By 
tbis clause it was incumbent on the local authority after the first 
year's trading to cause а proper balance-sheet to be made out, and 
then fix tne charges so as to avoid а lose. А similar clause was 
inserted in the Stoke Newington and Woolwich Confirmation 
Orders. In 1890, when the Dundee Corporation applied for power 
to take over the Dundee and Broughty Ferry Tramways, they were 
opposed by two railway companies whose lines ran parallel to the 
tramways. It was pointed out that the Corporation might carry 
passengers at unremunerative fares, and take the traffic away from 
the railway, and might make the loss good out of the rates, to which 
the railway companies were contributors. The Committee inserted 
a clause to the effect that once in every year after the first year’s 
working the treasurer should lay before them a statement and 
balance-sheet of the tramways undertakipgs, so that they might fix 
the fares for the ensuing year. Bimilar clauses were inserted in the 
Aberdeen Corporation Tramways Bill and the Rochdale Corporation 
Bill, while in the Rhondda Urban District Council Bill a clause 
was inserted to compel the Council to lease the tramways to a vom- 
pany. Не thought that the consent of the ratepayers should be 
ob'ained before the municipality entered into any trading under- 
taking, and it should be more than a bare majority. 

Replying to Sir J. STIRLING MAXWELL, Witness said he had bad 
experience with regard to electric lighting plant, and he believed 
electric lighting plant did not last 10 years. 

By Sir J. WoopHouse: М an arc lamp were replaced out of 
renewals account he wouid not complain. 

The Committee adjourned til] Thursday. 


BECKENHAM TRAMWAYS. 


Тне Bill promoted by the Beckenbam Urban District Council came 
before a Select Committee of the House of Lords last week, presided 
over by the Duke of Bedford. Mr. Balfour Browne, K.C., Mr. Fits- 
gerald, K. C., and Mr. Vesey Knox appeared for the promoters. 
The L.C.C. and the Soutb-Esstern Railway Со., who opposed the 
tramway clauses of the Bill, were represented by Mr. Erskine 
Pollock, К.С, and the Hon. Evan Charteris, and Sir В. Littler, 
K. C., Mr. Pember, K.C., Mr. Boyle, K.C., and Mr. Clode 
respectively. 

Mr. Влгғоов Browns, K. C., in opening the case for the pro- 
moters, said that by the Bill the Beckenham Urban District 
Council sought powers to construct three lines of tramways, to be 
worked by electricity. Tramway No. 1, which was something over 
a mile in length, was to begin at the Penge boundary of the district 
and end in High Street, Beckenham. A junction was to be formed with 
existing tramways in Penge, which would thus afford a through con- 
nection from Beckenham to the Crystal Palace and Norwood. Tram- 
way No. 2, which was to be five furlongs in length, was wholly in the 
Beckenham district, passing from the Penge boundary to Kent 
House Road. The third tramway for which powers were sought 
was about 300 yards long, and would be a continuation from Kent 
House Road to High Street, Sydenham. The tramways, when can- 
structed by the Council were to be leased to the British Electric 
Traction Co. In connection with the construction of the tramways, 
street improvements were to be carried out at an estimated cost of 
£63,250. 

Mr. J. W. Benn, chairman of the Highways Committee of the 
L.C.C., gave evidence in opposition to tramway No. 3 which would 
extend to the metropolitan borough of Lewisham. He said that 
the Council objected to anyone either owning or working a tram- 
way inside the administrative county of London. The Council was 
the tramway authority, and preferred to own and work all the 
tramways within their area. He admitted that Parliament had 
made exceptions to this rule, but only in cases where the Council 
had given its consent. 

After hearing other evidence, the Committee found the preamble 
of the Bill proved so far as the tramway portion was concerned, on 
condition that a clause was inserted securing to the L. C. O. running 
powers over and a connection with tramway No. 3; also giving the 
Council power to buy up the line at the end of 21 years. 


South Staffordshire Tramways.—Lord Morley's Committee of the 
House of Lords, on July 7th, found the preamble of this Bill 
proved, and it was ordered to be reported to the House for third 
readirg. 

Ww "e Corporation Tramiways.— Oo Tuesday last week, Lord 
Morley's Committee of the House of Lords ordered this Bill to be 
reported for third reading. 

Faker Street and Waterloo Railway Co —Оа Tuesday last week 
this Bill was before Lord Morley's Committee of the House of 
Lords, and was ordered to proceed to third reading. 

Standiny Orders.—The Staading Orders Committee of the House 
of Commons have decided that Standing Orders may be dispense d 
with, and the parties be allowed to proceed with their Bill in the 
саге ofthe Gosport and Fareham Tramways Bill, aud the North- 
Western Electricity and Power Gas Bill 

Petitions.—The following amongst other petitions bave been 
deposited in the Private Bill Office:—The Bradford Commercial 
Joint Stock Bank againet the Bradford Corporation Bill; the Sal- 
ford Corpora'ion and the Sale U.D.C. against the Manchester 
Southern Tramways Bill; the West Riding County Council against 
the Horsforth Order contained in the Tramway Contirmation Order 
No. 2; the South E stern and Chatham Railways agsinst the Erith 
Tramways; the Great Western Railway agai.st the Birmingbam 
District Tramways; and the Provincial Water Companies' Association 
against the Somerset and District Electric Power. 

Petitions Withdrawn.—The Poole and District. Electric Traction 
Co. and the Poole Corporation have withdrawn their petitions 
against the Bournemouth Corporation Tramways Bill; the Metro- 
politan Electric Supply Co. have withdrawn their petition against 
the Willesden U. D.. Rill. | 

Bournemouth Corporation Tramways.—'This Bill which has already 
passed the House uf Lords, came on Friday last before the Deputy 
Chairman's Committee of the House of Lords. The preamble of 
the Bill was found proved, and it was ordered to be reported for 
third reading. | 

Nottinghamshire and Derbyshire Tramways.—When tbe Bill was 
before the House of Lords a number of the tramways proposed were 
dropped. There was no opposition offered to the remainder, aod 
on Friday the Bill came before the Unopposed Committee of the 
House of Commons and was ordered to be reported to the House. 

Dudley, Stourbrilge and District Trammays.—Oa Friday this Bill 
came before the House of Commons Committee. The preamble was 
formally proved, and it was ordered to be reported for third reading. 

Worthiny Corporation Tramways —There was no opposition to 
this Bill, and on Friday the preamble was found proved by the 
Unopposed Bill Committee of the House of Commons. x 

Poole and District Electric Traction Bill. All opposition to this Bill 
having been witbdrawn, it came on Friday before the House of 
Commons Committee on Unopposed Bills, and was ordered to go 
forward for third reading. 


THE CONDUIT v. THE TROLLEY SYSTEM. 


Tue L.C.C. DECIDES To ASR THE VIEWS or THE BOROUGH 
COUNCILS 


Tue London County Council on Tuesday resumed the consideration 
of a report by the Highways Committee, who recommended that 
authority should be given for the preparation of plans and вресібса- 
tions (1) for the reconstruction on the overherd trolley system of 
various tramways leased to the North Metropolitan Tramways Co ; 
and (2) for tbe building of several new authorised lines on the same 
system, all the routes proposed being situated on the northern side 
of the Thames. When the question was before the last meeting of 
the Council, ап amendment, proposed by Mr. Howell J. Williams, 
and seconded by Mr. A. M. Torrance, was under diecussior, baving 
for its object the referring back to tbe Committee of the first recoa.- 
mendation respecting the conversion of existing tramways to the 
overbead system. 

Sir William Collins—on the question coming before the Council 
on Tuesday—asked the chairman of the Highways Committee if he 
would agree to further postpone the consideration of the scheme ia 
view of representations which had been made. He understood that a 
conference of the London local authorities would be beld shortly to 
discuss the subject, and it would be well for the Council to hear 
what the Borough Councils said before going further into the 
matter. 

Mr. 8. Low expressed the hope that if all action in regard to the 
proposals before the meeting was deferred, the chairman would also 
undertake to postpone any action in relation to the resolations 
passed at the previous meeting when various tramway conversions to 
the conduit system were approved. . 

Colonel Rotton submitted that the adoption of the suggestiun of 
the previous speaker would mean the reversal of the decision 
arrived аба week ago. If the consideration of the scheme was 
adjourned, it should surely not be in order to rescind the 
resolution agreeing to the conduit system for various tramways. 

Lord Monkswell (chairman of the Council) at this point ruled 
that the question before the meeting was the amendment to the 
recommendation. | 

Mr. J. W. Benn asked the Council for something more definite 
than a mere reference back to the Committee, who really wanted 
to know what to do. He had hoped Mr. Beachcroft would have 
given some light on the subject, but as far as he could gather, that 
gentleman had no suggestions to make. 
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Mr. A. M. Torrance, who seconded the amendment at the previous 
meeting, now asked whether it would be in order to withdraw it, 
he baving the consent of the mover to do so. The amendment was 
then withdrawn. 

Mr. N. W. Hubbard then moved a further amendment to defer 
the consideration of the recommendation until the Council had 
ascertained the views of the borough councils. The latter were the 
masters of the situation, and it seemed to the speaker that their 
opinions should be obtained before devoting further time to the 
matter. That point had already been before the Highways Com- 
mittee, who being equally divided, were unable to arrive at a con- 
clusion, but be hoped the Council would decide in favour of seeing 
wbat the borough councils would permit the County Council to do. 

Mr. G. Н. Radford, who seconded the amendment, said that it 
was probable the Islington Borough Council would have the 
strongest objections to the trolley in the Caledonian Road and 
other thoroughfares; but it was as well that that authority and the 
others should have an opportunity of considering the matter on its 
merits. 

Mr. D. S. Waterlow remarked that if the question was referred to 
the borough councils, it was very importaot that full and complete 
details of the engineering difficulties along some of the roads should 
Ъз placed before those authorities. 

Mr. J. A. Allen agreed that full particulars should be forwarded 
to the borough councils so that each scheme might be dealt with on 
its merits, 

Mr. R. M. Beachcroft contended that the point before the Council 
wa: really a question of policy; but it would be a wrong step to 
refer the matter back, to consult the borough councils before the 
County Council had settled something in the way of policy. Не 
considered that the trolley system should be introduced where it 
was suitable, as, otherwise, the districte might have to wait for years 
for the intruduction of the conduit method. The Council's officers 
were of opinion that the conduit system would be financially impos- 
sible throughout London, and the matter ought to be regarded from 
a fioancial standpoint. The time had come when a difference of 
£14,000 per mile of track was worthy of consideration. Mr. Benn 
had asked what alternative they proposed, and in reply to that he 
would say that the report before the meeting was conformable to 
his views. There should be give and take. Where the overhead 
could be adopted it should be introduced, and as they knew that 
bath systems could be worked in conjunction with each other, the 
Council ought to have one established policy of adopting both 
metbods where possible. It had been said that the North Metro- 
potitan Tramways Co. would prefer the cheaper system; but he had 
not yet beard that the company had practically declined to allow 
tbe condnit on the northern lines. The speaker, in conclusion, said 
that he hoped the matter had been made quite clear, because it had 
been stated in the newspapers that the North Metropolitan Co. had 
vetoed the conduit system, but if that was the case it had not been 
before the Highways Committee. | 

Mr. J. S. Fletcher remarked that some of the outlying districts 
were strenuously opposed to the use of overhead wires, and he was 
in favour of supporting the amendment. / 

Mr. McKinnon Wood observed that he had never said anything 
which ought to be taken to mean that he was indifferent to the cost 
of the work undertaken. If the amendment was carried, һе was 
inclined to think that it would probably facilitate matters. The 
borough councils would be able to consider the schemes on their 
merits, and the Committee would have an opportunity of explaining 
to them the difficulties, some of which it would be aluxost impossible 
to overcome in the case of the conduit. 

The amendment, on being put to the vote, was adopted 
unanimously, the effect being that the proposals for trolley lines 
will now be sabmitted in detail to the borough councils for con- 
sideration, and a further report on the subject presented to the 
County Council later in the year. 


ELECTRICAL MATTERS AT THE L.C.C. 


Taz London County Council decided at the meeting on Tuesday to 
lend £2,790 to the Stepney Borough Council for electric lighting 

and to sanction the borrowing by the Hackney Borough 
Council of £6,500 for similar works. 

The Tramway Financial Position.—Tbe Highways Committee sub- 
mitted long reporte in relation to the receipts and expenditure on 
the Council's tramways for the year ended March 31st, 1903, and to 
the income from the lines leased to the North Metropolitan Tram- 
ways Co. for the same financial year. It appears that the working 
of the South London lines by the Council bas resulted in a loss of 
£2,250 for the year. Thisdeficieucy is mainly attributed to los: of 
receipts from the dialocation of traffi: during the reconstrac ion of 
sections for electric traction, and it is expected that when the work 
of transformation has been completed the receipts will ba largely 
increased. With regard to the leased tramways, the accounts show 
a surplus revenue of £37,794, but owing to the before-mentioned 
deficiency and a defivit of £5,855 on general account, the available 
surplus, incloding a slight balance from the preceding year, only 
amounts to £29,869, of which £.0,000 is transferred to the relief of 
the county rate, and the balance carried forward to the next 
account. 

The Pimlico Power Station.—The Council approved an estimate of 
£500 for the preparation of plans, survey of site in connection with 
the power station pro to be erected on land acquired for the 
perposs at Pimlico. As the Highways Oommittee pointed out, it 
wee intended that this sation on completion should be used for 


the working of the existing aod authorised tramways in the 
western portion of the county both north and south of the river, 
whilst the Greenwich power station would at first serve for the 
tramways south of the Thames. It was proposed to operate from 
the Pimlico station the whole of the Council's (northern) tramways 
west of а line roughly drawn from north to south through the centre 
of tbe county. as wellas the portions in London of the systems of 


" the London United Tramways and the Harrow Road and Padding- 


ton Tramways Companies, which would become purcbasable by the 
Council in 1909 and 1907 respectively. It was, moreover, to be 
borne in mind that the Council had already obtained powers to 
construct new tramways from Hammersmith Broadway to Putney 
Bridge, and there was prospect of obtaining powers this session for 
three miles of line in the same district. In these circumstances the 
Committee considered it desirable that steps ahould be at once taken 
with а view to the erection of the Pimlico generating station as soon 
as Parliamentary powers had been obtained for the purpose, and the 
expenditure of £500 was proposed with the object of procuring pre- 
liminary plans and the making of surveys of the site before detailed 
estimates could be furnished. 

Plant for the Greenwich Station — The Highways Committee 
reported having had under consideration the question of taking 
Steps to provide the plant and macbinery for the Greenwich power 
station, before ceasing to use tbe temporary stations at Lough- 
borough Junction and Deptford. It was probable that by the time 
the Gre nwich station was finished the whole of the Council's tram- 
ways sonth of the Thames would have been reconstructed, and it was 
hoped that the construction of the new authorised lines on that side 
of the river might be proceeded with at an early date. It was esti- 
mated that over 600 cars would be required for these tramways, 
and plant of 20,000 н.р. would have to be provided. There 
would then be 15,000 н.р. available for working the lines at one 
time—that is to say, a corresponding amount of plant to that which 
would be in use at Loughborough and Deptford by the end of the 
present year, namely, 10,000 m.P.—with an additional unit of 
5,000 н.р. in respect of additional lines, while there would be a 
spare set of plant of 5,000 m.P. Two of the 16 water-tube boilers 
which were being obtained under contract from the Stirliog Boiler 
Co. were in use at Loughborough, and there would be 14, of those 
firet ordered, free for use at Greenwich. The tramways maoager 
was of opinion that 10 additional boilers would be required to work 
the four sets of plant of 5,000 н.р. each, which was the maximum 
which the firet portion of tne Greenwich station would accommodate. 
Uader the County Council agreemeat with the London Electric 
Supply Corporation, the latter bad tbe option of purchasing the 
two 2,500-H.P. sets now being installed at its premises at Deptford, 
and it was probable that the company would exercise tbat option. 
Should it not be possible to dispose udvantageously of the 
remainder of the plant used in connection with the temporary 
arrangements for working the tramways, the plant could be 
utilised for the second portion of the Greenwich station or at the 
Pimlico station. As the Council was aware, it was proposed that a 
considerable portion of the northern tramways should be operated 
from the Greenwich station, and having regard to the length of 
time which would elapse before the additional plant could be 
obtained and erected at the station, the Highways Committee con- 
sidered it desirable that the Council should at once invite tenders 
for the plant. They therefore recommended the Council to approve 
an estimate of £148,500 for three 5,000-H.P. steam generators, 10 
water-;ube boilers with mechanical stokers, pumps, tanks, steam 
exhaust and feed piping, &c., economise:s and switchgear and con- 
necting cables, &c. The consideration of the recommendation was 
postponed for a week. 


CORRESPONDENCE. 


British Industries and Foreign Competition. 


I have been much interested in reading the “ wail” of 
Mr. G. Byng contained in the speech printed in your last 
week’s issue. Quite apart from the question of protection 
or non-protection, it has struck me, as one who was present 
at the opening of the extensions of tbe General Electric Co.'s 
lamps works, that there was very little sign of deterioration 
owing to foreign competition. It is all very well for Mr. С. 
Byng to put his side of the question forward, and to anti- 
cipate the sorrowful time wheu lamps will be sold at so cheap 
a rate, but it is very evident from the results which have no 
doubt attended the gallant efforts of the ‘directors of the 
General Electric Co., that Free Trade has not been so harm- 
ful to British interests, as represented more particularly by 
the Robertson lamp, as Mr. Byng would like to make out. 

I hope someone more capable than myself will answer the 
arguments contained in Mr. Byng's one-sided speech. It 
was only the above peculiar aspect of the case which occurred 
to the mind of 


July 8th, 1908. 


Anti-Protectionist. 
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Wiring Specifications. 


With further reference to the letter you во kindly inserted 
in your last week's issue, I wish to bring to your notice 
another clause, which, in my opinion, is as outrageous 
as the other one. It reads as follows :— 

* The contractor must state particulars of three recent 
jobs, which are of the same character and size to the one 
now to be estimated for, and he must in addttion give the 
prires he received. for doing the same." 

You will see that this clause is equally as impudent and 
useless as the one to which I drew your attention last week. 


Wiring Contractor. 


The Qualifications of Technical Teachers. 


I have read with much interest Lord Rosebery's letter re 
the London-Charlottenburg Technical Institution, and the 
question bas arisen in my mind, What will the students, 
after having passed through such a course, do? Will they 
further swell the ranks of the teaching profession, and so 
make it utterly impossible for the man who Aas had а 
good technical college training, and, say, seven years in 
works, to obtain a teaching post? It would be an interesting 
matter to inquire into the works experience (and wages 
earned tnerein) of some of those who are now qualified 
teachers (?) in electrical engineering in our London Tech- 
nical Institutions. 

Unfortunately, it seems more beneficial for those desiring 
a teaching post to spend two years working for a scientific 
degree than to spend three years in a factory, whether at the 
bench or in the drawing office. 

A. I. E. E. 


[We fear that our correspondent’s complaint is only too 
well founded, especially in regard to teachers in electrical 
"engineering." But what can be expected, when the 
palaries offered are no better than those of a fitter or engine 
driver ?—Enps. Е.с. Rkv.] 


The Constitution of Atoms. 


My attention has been called to a leading article in your 
current issue, wherein the writer criticises matters which he 
fails to understand. I suppose I must assume that in the 
present state of scientific education it is possible for others 
to fall into the same blunder. May I, therefore, state that 
the square of a negative quantity is positive, and that 
accordingly the masses of an aggregate of equal opposite 
charges are to be added together end not subtracted. The 
inertia of a charge is proportional to its electrostatic energy, 
and is independent of sign. 

Oliver Lodge. 
University of Birmingham, 
July 11%, 1903. 


[ We regret to learn that we failed to understand Sir Oliver 
Lodge's explanation of the electrical origin of the mass of 
the atom. The report of his Romanes lecture in the Times, 
on which our criticism was founded, possibly lacked much 
of the detailed explanation given in the lecture as delivered, 
We have now the advantage of the further explanations 
which he gives in his letter, but we fail to see that the 
elementary facts that he communicates to us therein affect 
our criticism in the least degree. Nothing in our leading 
article is inconsistent with the statement that the square of 
а negative quantity is positive, or with the statement that 
the inertia of an electrical charge is proportional to its elec- 
trostatic energy. What we said was, in effect, that if an 
atom were made up -of equal numbers of positive and 
negative electric charges, these charges would exactly 
neutralise each other, and the aggregate would be electrically 
neutral, and having no external electrostatic field would have 
no electrostatic energy. The electrostatic energy of the 
aggregate being practically zero, where does the electrical 
inertia come in? The square of a negative zero is, no doubt, 
positive, but that does not help us much, We do not profess 
to understand everything about these matters; and who 
does? Certainly not the learned doctors, if we are to judge 
from their differences. (J. J. Thomson, for example, is 
opposed to the view that mass is to be accounted for elec- 
trically.) Our article was an attempt to criticise Sir Oliver’s 


modern views on atoms from the point of view of the plain 
electrician, who likes to form some concrete representation 
of hypothetical phenomena, rather than juggle with mathe- 
matical symbols, | 

We note that Sir Oliver does not object to our equally 
severe criticisms of his atomic “ nebular hypothesis; is 
this to be taken as an admission that it is untenable? “ In 
the present state of scientific education," tbese questions 
ought not to be left in doubt, if they can be settled by 
er cathedra utterances from Birmingbam.—Ebs. Екс. REv. ] 


A Record in Electric Generators. 


Together with the progress of the great modern systems 
of distribution of electrical energy, we have observed the 
rapid development in electrical stations of more and more 
powerful engines for its production, A few years ago 
engines of more than 1,000 н.г. were rare in central stations ; 
now they are no longer looked upon as extraordinary, and 
at Berlin, for instance, we may рее enormous engines of 
5,000 H.P. working dynamos. At Frankfort and at Milan 
steam turbines, more modern engines of the same power, 
fulfil the same purpose. Up to the present, the record has 
remained with America, New York, for instance, possessing 
mastodons, each supplying the enormous power of 8,000 H.P. 
to the dynamos coupled on to them. 

But this time, old Europe will not have been left behind 
long. We hear that an electrical company at Essen, in 
Prussia, has just ordered from a Swiss firm a steam turbine 
with dynamo, the power of which will amount to 10,000 Н.Р. 
Notwithstanding its enormous power, the new engine will 
be extraordinarily reduced in its dimensions, since it will be 
less than 3 metres high, 3 metres wide, and about 7 metres 
long. Moreover, it is guaranteed that its consumption of 
steam will be less than that of the best steam engines known; 
thus, besides the enormous power that will be furnished by 
the new engine, it will be interesting in other respecta, and 
will constitute a real advance in industrial progress. 


E. Guarini. 


REVIEWS. 


Continuous Current Dynamos and Motors and their Control. 
Completed by W. R. KkLsEkv, B. Sc., A. I. E. E., F. Ph. S. 
Manchester: The Technical Publishing Co., Ltd. 58. net. 


The keynote of this book is given on the second page :— 
* The manufacture of dynamos and motors is daily becoming 
more the work of mechanical engineers, Probably, 
in years to come, we shall see dynamos and motors designed 
and made in engineering workshops quite as freely as steam 
engines are to-day. Under these circumstances it behoves 
the practical engineer who is anxious to keep abreast with 
the times to bestir himself. Not only will he have to deal 
with steam engines, shafting, and machinery, but he will 
also be expected to manufacture and put in the dynamos and 
motors as well." 

The intention is excellent, and has been fairly well carried 
out, although there is a lapse here and there into too much 
formule and the calculus, Also in places some of the 
information is of little practical use, thus disc armatures 
were hopelessly out of the running from the first ; they were, 
in fact, an electrician's job rather than an engineer's. Then, 
again, many forms of armature end connections are shown, 
which bave been entirely wiped out. of existence by the 
barrel winding. 

Vulcanised fibre, too, is а most undesirable material any- 
where, certainly to make air врасев in the core. "The proper 
method of doing this is to punch depressions in one of the 
side plates. 

As with most technical books, this publication suffers from 
the lapse of time between writing it and the date of publica- 
tion; thus we read that a dynamo of 3,000 H.P. at 100 
revolutions is now being built by the Е.С. Co. for Man- 
chester. "This fixes the time of writing about five years ago, 
and naturally there have been many changes since Шеп, 
The latter portion, however, for which Mr. Kelsey appears 
to be more particularly responsible is fairly up to date, and 
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the references to the writings of Fischer Hinnen and Drs. 
Arnold and Mir and others are useful. 

The question of windings is treated rather fully, and with 
several good diagrams and tables. In connection with 
multiple windings, the author writes :—“ Triple windings have 
also been used with success, but this appears to form the prac- 
tical limit to their employment. The difficulty 
is to keep the thick brushes bearing over the requisite 
number of segments. Ав the surface of the 
brush slowly wears away . . the slight circular 
rotation of the holders causes the brush to bear on its toe 
and its heel to move out of contact." Although the author 
does not mention it, separate carbons sliding in а box and 
ргеввей down by spring fingers get over the difficulty, but 
have the objection of making an objectionable screeching, 
clattering noise. i; 

Leter on, when dealing with carbon brushes, he mentions 
that :—'* It is owing, in part, to the contact resistance 
being so much—nearly 13 times—greater than that with 
copper, that brushes of this material are now во generally 
employed. Nevertheless, as the maximum current density 
permissible with carbon is only about one-fifth of that with 
copper, a larger surface is necessary, leaving the advantage 
in this respect of carbon over copper as about three to one. 
A farther point in favour of carbon is, that nothing in the 
nature of fusion with the commutator can occur, even when 
sparking docs take place.” 

When dealing with the question of commutation, the 
author gives a quantity based on the contact resistance 
between brushes and a single segment; the total time of 
short-circuiting ; and the coefficient of self- induction of the 
circuit. This quantity, he says, must be greater than unity 
if collection is to proceed sparklessly. 

If, by reason of high self-inductance, high speed, or the 
brush contact resistance being low, this condition is not 
complied with, then the current density at the end of short 
circuit is excessive, the commutator and brush are heated, 
and sparks are produced. | 

Increasing the total resistance of the short-circuited coil, 
as is sometimes done by making the commutator uprights or 
risers of high resistance metal, is seldom beneficial, and may 
often be disadvantageous. The difference in action between 
the two resistances is due to the contact resistance varying 
proportionately to time, while that of the uprights or risers 
remains constant. 

Quite a large section of the book is taken up with the 
consideration of motors for traction and for driving 
machinery. The difference between cumulative and differen- 
tial compound winding is explained, the former giving a 
good initial starting torque and the latter a very uniform 
speed, as is required, for example, when driving textile 
machines. 

The book fivishes with two well-written chapters on 
“ Characteristic Curves” and on “ Testing.” 


Chaudieres Marines. Par М. L. E. Bertin. Second 


Edition. Paris: E. Bernard & Cie. 1902. 


M. Bertin is the chief engineer of the French Navy, and 
writes with that nicety of expression which characterises 
many of the French technical works. The present edition 
has been very considerably enlarged upon the last, which 
alone has been translated. 

M. Bertin deals with the principles of marine boilers from the 
point of speed, regularity and radius of action. Most of the 
engineers and others who have talked so much of the light 
weight of water-tube boilers have forgotten two essential 
facte. First, that water-tube boilers and their supplementals 
do not appear to possess the quality of lightness claimed for 
them; and second, that when boilers fall in evaporative 
efficiency, or lose much feed water by leakage, they are 
deprived of the supreme advantage of long radius of action. 
A boiler good enough for home service may consume far too 
much coal on a long voyage, and а poor boiler, however light 
in weight, is more than counterweighted by the large amount 
of coal that must be carried to help out its inefficiency. 
Water-tube boilers are legion. In this book they appear in 
many guise, and it is worth noting that of the whole lot only 
one studies the true principles of combustion in its furnace 
arrangements so fully as should be done, This is the Weir 


boiler of Cathcart, in which the furnace is completely lined 
with firebrick, and во, also, is the combustion chamber. 
The French Doyere boiler goes part way in the same 
direction. M. Bertin specially refers to the Weir boiler, 
however, and recognises its merits. 

So far as appears at present, the most satisfactory small 
tube boilers are those which embody the general form of 
construction followed by Weir, Thornycroft, Yarrow, and 
some other makers. 

One can hardly understand how the Ward boiler of the 
U.S. S. Monterey can have developed such qualities as to 
lead Admiral Melville to adopt water-tube boilers. M. Bertin 
significantly states that the Admiral nevertheless adopted a 
very different type from the Ward when he did adopt water- 
tube boilers. 

In the present edition there is a chapter on engines, but 
this is very limited, boilers forming the mainstay of the 
book, A very excellent chapter on coal fuel and its calorific 
value will be found. The author adopts M. (runer's 
general classification of coals—a classification which follows 
not merely geological sequence, but density from lignite to 
anthracite. He adopts as the calculated calorific value of 
coal the formula 


Q= 8,140 C+34,500 Н — 3,000 (100 — C — Н), or 
Q = 11,140 С + 37,500 Н — 300,000. 


The details of grates are referred to ; draught, natural 
and forced, is treated of pretty fully, as is also feed heating, 
air heating, &c. А chapter is given on firing, and mechanical 
stoking. 

The chief extension of this second edition is, however, in 
the department of liquid fuel, which is treated chemically, 
physically and mechanically, and numerous figures and 
tables are added with particulars of calorific power of 
different petroleuras, which, we may say, show that all of 
them are very much alike. 

The various means and methods of employing liquid fuel 
are somewhat copiously illustrated from Nobel’s, and the 
earlier tray system of St. Claire Deville, to the present day 
atomiser, which seems likely to become standard in principle. 
Very many atomisers are illustrated, both English and 
American, as well as French and Russian. A few boilers are 
illustrated to which liquid fuel has been applied. 

The author seems to have modified his views in regard to 
the atomising agent, and to be more favourable to steam 
than'he once was. He rather inclines to the view that steam 
really does help to secure a better caloritic effect from fuel, 
not, of course, because the steam serves in any way ав а 
combustible M. Bertin is too sound an engineer to favour 
this heresy—but because it probably acts in some way to 
promote combustion. Indeed, did not Prof. Dixon state 
that hydrocarbons could only burn in the presence of water 
vapour? If such be the case, one would think that air 
could still be used as the atomising agent, and a little water 
could be fed in with it to give the necessary effect. How- 
ever, M. Bertin does not uphold his former views. 

In regard to the use of coal and petroleum together, the 
author points out that the excess of air admitted through 
the grate serves well to burn the oil sprayed in above, and 
he is quite prepared to think it good under suitable condi- 
tions. 

All who can read M. Bertin in the original will find his 
work of great value in helping them to a conclusion on the 
water-tube question. Accessories are also dealt with, includ- 
ing superheaters and self-regulating feed apparatus. 

We note, also, additions since the last issue among the 
boilers, the Weir and the Solignac being both illustrated. 
It is remarkable how little attention almost all the water- 
tube boiler makers pay to the perfection of combustion. 
Most of the boilers illustrated would be very smoky, yet tbe 
Weir boiler is a living proof that combustion may easily be 
made perfect, and M. Bertin recognises this and appreciates 
the reason for it. 


— D. 


Lucknow Tramways.—7/e Friend of India reports 
that an application bas been made by Messrs. Crompton & Co., 
London, to the Provincial Government for permission to supply 
Lucknow with electric traction. If sanction is given the Munici- 
pelity will probably introduce а system of electric lighting. 
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.. BUSINESS NOTES. 


Electrical Wares Exported. 


"вак expma Jury 15TH, 1902. | Wasx suoma JULY 14TH, 1903. 


Alexandria .. .. Value £:192 Alexandria .. .. Value £109 
. 200 Auckland .. aus .. 108 


Azores ә 6 ee ee Ы ee 
„  Teleg. instruments. 190 Beira vd 8 = ee 41 
Boulogne Es ‘a уе 15 Bombay ES ss 86 
Buenos Ayres. Teleg. mat.. 138 Bordeaux .. - vs . 65 
j Teleg. wire oe U Boulogae .. T vs oe 39 
Calcutta’... - oe . 391 Buenos Ayres. Teleph. mat... 593 
Саре Town ..  .. eo e$. (BH Oalcutia  .. .. 2.597 
y Teleg. mat... 317 5 Teleg. mat. . 230 
Channel Islands .. ee $a 63 Cape Town .. 2s ©з . . 1,063 
Christchurch s és as 61 10 Teleg. mat. . 1,096 
Colombo Бе i .. 396 Channel Islands .. Бя A 82 
Darban А We at . 820 Colombo vi ра .. 440 
m Teleg. mat. „ 182 i Teleg. mat. .. oe 90 
East London e s .. 1,282 Delagoa Bay Ja .. 239 
Gibraltaoe ee .. 50 urban е eO 507 
Gothenburg. Telephones .. 44 East London oe 908 
Hamburg. Teleg. mat. .. .. 591 Flushing a Фа 20 
Hong Kong .. 23 © oe 10 Fremantle. Д 66 
Melbourne .. ate i» . . 1B Hong Kong.. 2,132 
New York ee oe ee ee 140 La Plata ee se ee 50 
Port Elizabeth  .. e РЕ 33 Madras * a Bs . 201 
St. Petersburg. Teleg. wire .. 1,162 p Teleg. mat. А 38 
Shanghai. vs xs ЗЕ 47 Malta.. ke és 12 
Singapore. ‘Teleg. mat. .. 200 Melbourne .. se " .. 883 
Stockholm. 'l'eleph. cable ee 455 E Teleg. mat... .. 00 
Sydney Е a .. 1,274 Monte Video. Teleg. cable .. 190 
North Atlantic. Teleg. cable .. 4,000 
Otago.. Ў ee ss .. 248 
Paris .. "s oe es S 197 
Penang x 223 ©» .. 965 
5 Port Elizabeth. . 6 
РА Teleg. mat. .. 14 
Rangoon... = ss "T 50 
Rio Janeiro.. 2% T . 160 
Rotterdam .. vs n 80 
Rouen ее ее ee ee 34 
Shanghai i3 is .. 9264 
Singapore. Teleg. mat. $i 98 
Stockholm. Teleg. cables . 178 
Sydney is m aie 1,660 
" Teleg. mat. * 418382 
Wellington. Elec. cable. . . 8,580 
Total "m £10,297 Total £94,596 


Foreign Goods Transhipped. 


Gothenburg. Telephones Value £55 
Labrador. Elec. mat. .. n 21 


New York. Elec. mat. .. 15 90 
Otago. Elec. mat. is * 25 
| Total .. ee £194 


Glow Lamp Tests.—We have received a copy of a 
report relating to tests carried out by the Electrical Standardising, 
Testing and Training Institution, on twelve carbon glow lamps 
made by the United Electrical Co., Ltd., of Ujpest, near Buda- 
pesth. The lamps were tested on an ordinary a.C. circuit at 216 
volte, against а Hefner standard lamp, and the results are given in 
terms of the Hefner unit, which is about 88 of a British dle. 
The testa were carried on in each case until the candle-power had 
fallen 25 per cent., and all the lamps lasted over 700 hours before 
reaching this limit, while two of them attained 1,200 hours, Only 
two lamps broke down, at 710 and 983 hours respectively ; exclud- 
ing the latter, the average useful life, во defined, was over 900 
hours. The average starting candle-power was 14:80 Hefner units, 
or 13 СР., and the mean candle-power during 700 hours was 
also about 13 cp. The inefficiency at starting was 4:05 watts 
рег ср, and after 700 hours, 4'58 watts per ср., in British 
units, the mean being 4'13. 

We regret to see that the Electrica) Standardising, &c., Institution 
states its resulte in Hefner units, as these are very misleading to 
English readers. It is also unfortunate that in the statement of 
average results, for which the makers of the lamps are, no doubt, 
responsible, the increase in the inefficiency of the lamps of 13:2 per 
cent. after 700 hours, is referred to as ''Increase of the efficiency 
after 700 hours," а contradiction in terms wbich is presumably 
traceable to the loose manner in which the word “ efficiency ” is 
commonly used. The life curve of the lamps rises about 2 C p. 
during the first 100 hours, after which it falls uniformly up to the 
end of the test. 


The Veritas Athletic Club,—The employés of 
Messrs. Falk, Stadelmann & Co., of Farringdon Road, have formed 
the Veritas" Athletic Club, about 70 members of the staff being 
already enrolled. On June 6th the club went for a 20-mile walking 
match. The best record was that of A. Mortimer, jun., who covered 
the distance in 3 hours 29 minutes. There were six other winners 
of prizes (one being the “ Vetsran's"), and 15 other competitors 
who covered the distance with the 4 hours' limit received silver 
medals. There were some 1,000 employé: present to witness the 
event. The prizes were distributed at the clab’s first annual 
Bohemian smoking concert, held on June 19th at the Holborn 
Restaurant, under the presidency of Mr. Max Falk; 500 employés 
were present. The expenses of the concert were entirely defrayed 
by the directors of Falk, Stadelmann & Co., who also subscribed 10 
guineas towards the prizes and inauguration of the club. 


Messrs. Siemens's New Works,—4A Birmingham paper 
ваув that the extensive buildings, covering several acres of land, 
which Siemens Bros. & Co. are erecting at Stafford, are rapidly 
nearing completion, and their employés are being gradually trans- 
ferred to the town. It is expected that in six months' time the 
population of Stafford will have been permanently augmented to 
the extent of two or three thousand people. 


An Improved Chopper Switceh.—Messrs. Dorman and 
Smith, of Ordsal Electrical Works, Salford, have introduced a new 
series of main switches of the edgewise or chopper type, which they 
are manufacturing extensively. The series has been designed for 
universal requirements up to 600 volte, and they are now being 
almost exclusively used on the well-known switchboards made by 
this firm. We illustrate two of the series, all of which make and 


“С” TYPE BWITOH UP TO 50 AMPERES. 


break contact from the top and bottom jaws simultaneously. Inthe 
case of the switches for 100 amperes and upwards, the blades are 
tilted by an ingenious arrangement in operating the handle in 
opening or closing the circuit, to secure the principle of simultaneous 
break without making the t^p jaw stand out a long way from the 


"C" Түрк DounrEg-PonLg SwiTOH ор то 300 AMPERES. 


base. The small sizes, of 15, 25 and 50 amperes capacity, аге 
arranged with independent handles and quick-break blades. The 
intermediate sizea of 100, 200 and 300 amperes, of which we illus- 
trate а double-pole example, are arranged with auxiliary arc- 
breaking contacts of special design. A pair of massive carbon 
blocks are attached to the top contact jaw, aud engage with а copper 
flicker hinged to the handle casting, the final break taking place 
between this copper and carbon device, 


nn %% d 
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The special advantage of this arrangement is that, for circuits not 
having much inductance, such as lighting circuits, the flicker affords 
an efficient quick-breaking device. At the same time, the flicker 
does not afford along range of quick fly, but only covers a portion of 
the total movement of the handle and blades, so that, in the case of 
a circuit with excessive inductance, such as a motor circuit, where 
the arc would be of great length if suddenly ruptured, the slower 
movement of the flicker during the latter portion of its motion on 
opening the switch, resulta in a safer and more reliable rupture of 
the circuit being made than wonld be possible with an entirely 
quick-break switch. 

Switches for 500 amperes and upwards are constructed with а 
massive auxiliary carbon device to finally take tbe arc on rupturing 
the circuit. In the case of switches of this size, which are mostly 
used for main generators, it has been found more desirable to provide 
а safe and easily renewable auxiliary arc-rupturing contact than to 
have the disadvantages of percussion, or of light construction 


necessary for an independent quick-breaking switch. Theswitches . 


are, therefore, massive, have a long break, and the final break takes 
place between large renewable carbon blocks—a method of con- 
struction which allows a generator circuit to be opened with safety 
and without risk of damage to insulation. 


Bankruptcy Proceedings.—An application for an 
order of discharge was made last Friday to Mr. Registrar Brougham 
at the London Bankruptcy Court on behalf of Edward Baldwin 
Pym, electrical engineer, late of Bar Chambers, Scarborough, and 
now of Branbam Gardens, South Kensington. Mr. E. 8 Grey, 
Official Receiver, reported that the debtor failed in November, 1£98, 
with liabilities amounting to £3,744 14s. 5d ; the assets had realised 
£115 0s. 8d, and a first and final dividend of 44d. in the £ was 
paid to the creditors. From 1881 to 1892 the debtor was engaged 
in sheep-farming in Australia; but returning to England in the 
latter year, he commenced business in July, 1893, as an electrical 
engineer at Bar Chambers, with a capital of less than £100, and 
some technical training. In order to carry on the business he 
borrowed £1,800 from a relative, who was subsequent ad judged bank- 
rupt in consequence of the debtor's failure to repay any part of the 
loan. The trading by the debtor was unsuccessful, and in 1896, 
upon an execution being levied on the premises, he abandoned the 
business and removed to London. Of the present liabilities about 
£2,000 related to tbe Scarborough business. The deb'or had since 
been without occupation; but on April 4th, 1897, he became 
entitled under the will of an uncle to a life interest in £10,000, 
alienable on bankruptcy. The income produced by the investment 
of that sum was £218 a year, and was now payable to the debtor's 
daughter. The failure was attributed by the debtor to loss on the 
electrical business, to excess of expenditure over income, and to 
liability on bills accepted cbiefly for the accommodation of other 
persons. In May, 1898, the debtor, wken hopelessly insolvent, 
accepted two bills of £350 and £300 respectively for the accom- 
modation of a financial agent who paid him 450 for the use of his 
name. Those bills were dishonoured, and bad rever been met. 
The offences alleged by the Official Receiver were: — (1) In- 
sufficiency of assets to pay 108. in the £ to the unsecured creditors ; 
(2) imperfect books; (3) trading with kaowledge of insolvency ; 
and (4) contracting debts provable in bankruptcy without having 
at the time reasonable or probable ground of expectation of being 
able to pay them. Withoat calling upon Mr. Muir Mackenzie to 
address the Court in support of the application, the learned 
Registrar said he did not proposo to go beyond the minimum term 
oftwo years' suspension, having regard to the length of time that 
had elapsed since the failure. Order for a further suspension of 
two years was entered accordirgly. 


Dissolutions and Liquidations. — A receiver and 
has been appointed in an action brought by a debenture- 
holder against O. Berend & Co., Ltd., of Dunedin House, Basing- 
hall Avenue, Е.С. The loss of two valuable agencies having reduced 
the turnover and profite, is said to have greatly conduced to the 
present position of affairs. A rough statement shows that the 
position at. June 30th last was to leave & deficiency to the ordinary 
creditors of 10s. in the £ approximately, but this, of course, largely 
depends upon the successful realisation of the assets of the com- 
pany. А meeting of shareholders was to be held on Tuesday, 
with a view to passing resolutions for voluntary liquidation. 

A meeting of the Doe Portable Electric Light and Power 
Syndicate isto be held at Birmingham on August 18th to hear an 
account of the winding-up from Mr. G. H. Tyler, liquidator. 

Mr. E. Stiff bas retired from the firm of J. Stiff & Sons, of 

London Pottery, Lambeth. As ill-health had prevented that 
gentleman from taking any part in the conduct of the business for 
some years past, no difference in methods or management will 
result from his retirement. 
m Мевата. W. J. Nunn, F. H. Watts, and T. R B. Nonn (Nunn, 
Watts & Co., electrical, gas, &c., engineers, 82, Mark Lane, Е С.) 
have dissolved partnership. Messrs. Watts and T. R. B. Nunn will 
attend to debts. 


Experts of Electrical Machinery.—The value of the 
British electrical machinery exported during June last is returned 
at £37,776, as compared with £38,799 in the preceding montb, and 
bringing the total for the first half of the year up to £224,124. 


Switzerland.—Me:sre. Brown, Boveri & Co., of Baden, 
are declaring a dividend of 7 per cent. for last year. 


Annual Exeursion.—(n Saturday last, the einployés of 
the Hart Accumulator Co., Ltd., went for their Annual Excarsion. 
A very enjoyable day was spent at Hastings, and we are informed 
that “tbe party returned to town in the evening.” 


ment. 


Catalogues and Lists. — The AMERICAN Enkcrmiear, 
NOVELTY AND MANUFACTURING Co., Lrp., of Charing Cross Road, 
W.C., have issued a neat pocket price list of “ Ever Ready " electric 
lamps for watch-staud, alarm clock and other lights. 

Messrs. J. C. LYELL & Co., of Victoria Street, S. W., have issued 
a new catalogue of the “Hytbe Automaton” steam and electric 
pumps. The latter include electric pumps for hydraulic and min- 
ing service. 

From Mr. Асасѕт REICRwWAT D, of Finsbury Pavement House, 
E.C., we have received three crane catalogues. They show (1) 
wharf cranes ; (2) locomotive revolving steam cranes; and (3) electric 
overhead travelling cranes (three motor) made by Messrs. Bechem 
and Keetman, of Duisburg-on-the-Rhine, for which firm Mr. 
Reichwald is sole agent in this country. 

Ма. RuPERT Н. WaiTE, of 78, Queen Victoria Street, South 
Bank, York, has sent us a small waistcoat pocket “ Electrical Engi- 
neers’ Reference Table,” of which we understand 20,000 copies are 
being given away. It іва handy little card for wiremen nnd con- 
tractors’ representatives, showing the sizes and current-carrying 
capacities of different wires. 

Mr. PETER BROTHERHOOD, of Belvedere Road, S. E, whose name 
is familiar to everyone as the maker of high-speed steam engines, 
has issued a vew list of such engines for dynamo driving. 

Messrs. HOL DEN & BROOKE, LTD., have just issued a number of 
new lists. No. 45 describes Brooke’s Patent Water Separator or 
Steam Dryer. This apparatus is made all steel, without rivets, 
and forms а suitabte dryer for high pressures. Мо. 46 
describes Brooke’s Patent Oil Separators; No. 47, Brooke's Patent 
Automatic Grease Discharger or Vacuum Trap. Another pamphlet 
deals with the firm's S" pattern One Movement Injector, for feed- 
ing any class of boiler at any pressure up to 300 lbs. per aq. in. 
Still a further pamphlet describes Brooke's Patent Split Cone 
injector, which is especially designed to deal with bad feed water ; 
this pamphlet also illustrates their Motor-Car Injector. The li-ts 
are all carefully arranged and well illustrated. 


Ships’ Light Tadicators.— Measrs. W. Mctieoch & Co., 
Ltd., of Glasgow, have issued a circular describing their new Duplex 
patent ships’ light indicator, which has been specially designed for 
use with twin filament lamps as recommended by the Board of Trade 
for ships’ signal purposes. The chief feature of the indicator is that 
it not only gives warning when а lamp is extinguished but also 
indicates when one filament of a twin filament lamp has burnt out. 
There is thus no necessity for having the lamp changed at once ; 
fortunately this is so because itis usually very inconvenient to change 
during the night. Оп the front of the containing case there are 
arranged a series of windows representing the various signal 
lamps of the ship, and ia addition a small green window is fitted at. 
the top of the case to show when the *'' pilot" lamp which is used 
to illuminate the windows is alight. When all the signal lamps are 
burning properly the windows representing signal lamps are 
screened by shutters and no light appears except from the small 
pilot window. Should one filament of a lamp burn out, the window 
representing that lamp half uncovers and shows a half-red light. 
Should а lamp go totally ouf, the corresponding window shows an 
all-red light and a bell in connection with the indicator commences 
to ring and continues doing во until switched off by the switch con- 
trolling the faulty lamp. 


Books Received.—'* The Alternating Current Trans- 
former," by F. d. Baum. New York: McGraw Publishing Co., 114, 
Liberty Street. 1903. 

“The All Red Line: The Annals and Aims of the Pacific Cable 
Project,’ by George Johnson. London: Edward Stanford. 
Ottawa: James Hope & Sons. 1943. Price Єз. net. 

Science Abstracts, No. 66. June, 1903. London: Feilden 
Publishing Co. Price 1s. 6d., each part. 

Journal of the Institution of Electrical Engineers, Vol. 32 (Part AV, 
by W. G. McMillan. London: E. & F. N. Spon, Ltd., 125, Strand. 
Price 5з. 

“Regulations for Evening Schools, Technical Institutions, and 
Schools of Art and Art Classes; Board of Education, London: 
Eyre & Spottiswoode. 2d. | 

“Secondary Datteries: А practical hand-book for owners and 
attendants,” by An Engineer.” London: H. Alabaster, Gate- 
house & Co., 4, Ludgate Hill. 4a. 


Trade Announcements.— Messrs. C. E. and Н. M. Peel, 
Ltd., engineers, &c., of Swansea, have found it necessary, owing to 
the increased business in their mechanical and electrical depart- 
mente, to form a separate company therefor, under the title of the 
Glamorgan Hogineering Co., Ltd. Messrs. C. E. & Н. M. Peel 
will retain their interest and remain as directors, and Mr. A. L. 
Furneaux (late of Messrs. Crompton & Co., Ltd., of Chelrosford) 
becomcs a director, and will act as manager of the electrical depart- 
Mr. C. W. Jordan will continue to act as general manager 
of the Glamorgan Co. Mr. Smart will also continue chief engineer. 
Tbe present shop at Upper Strand Works having become insuflicient, 
new works on up-to-date lines are to be erected on adjacent land. 

Messrs. J. E. & 8. Н. Thompson notify that they have severed their 
connection with Lord & Shand, Ltd., and have opened showrooms 
and oflices at 44, Old Town Street. Plymoath, where they wil] carry 
on business as Thompson Bros & Co. Their tender for the installa- 
tion of tbe equivalent of 120 3-С P. lamps at Messrs. Heath and 
Stoneman's premises аё Plymouth has been accepted. 

We understand that, owing tothe rapid increase of their business, 
Messrs. Geipel & Lange are removing to new and more commodious 
premises at 724, St. Thomas Street, S. E., where they Бате also 
obtained a large warebouse for the purpose of increasing their stock 
of electrical apparatus. 
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American Street Railways.—We have received a copy 
of the tenth annual issue of "American Street Railway Invest- 
ments,” which is published by the McGraw Publishing Co., of New 
York. It contains reports of 1,361 American companies, showing 
in detail the financial and physical condition of the properties. 
1,300 of these reports are of an official character, the information 
being farnished by the railroad companies themselves. These 
figures include both operating and leased roads, and include data 
of all new roads. The reports of companies are this year arranged 


by States, instead of alphabetically by towns as heretofore. "There: 


are given about 25 folding maps of the most important street rail- 
way systems in the United States, also a table showing by com- 
parisons the gross receipte of all companies earning $25,000 or more 
for the years 1901 and 1902. 


Sites for New Works.—About 40 acres of ground 
specially suitable for public works is offered by the Corporation of 
Perth. 


National Electrical Contractors’ Association.— 
Successful meetings of the Northern Section of the National 
Electrical Contractors’ Association were held at the Grand Hotel, 
Manchester, on Saturday, July 4th. Members were present from 
all parts of the North of England, and many important matters, 
including registration and training of workmen, municipal 
trading, &c., were discussed. It was reported that good work was 
being done by all the local associations, and that many new 
members had joined. Electrical contractors in the North of 
England wishing to become members should write to the hon. 
secretary, Mr. W. Cross, 4, St. Nicholas Buildings, Newcastle, who 
will be glad to give them any information. 


Battery Contracts.—The sub-contract for the storage 
battery for Devonport has been placed by the British Westinghouse 
Co. with the Electrical Power Storage Co., and the sub-contract for 
the storage battery for Gibraltar has been placed by the Electrical 
Construction Co., Ltd., with the same company. The F. P. S. 
Со. bas also booked the contract for storage battery for the Ket- 
tering U.D.C. 


Tramway Contracts.—Messrs. J. G. White & Co, 
Ltd., have obtained the following contracts since the end of June :— 
Derby Corporation Tramways: complete construction, permanent 
way, overhead equipment, cables, cars and equipment, £87,627; 
Colchester Corporation Tramways: complete construction, per- 
manent way, overhead equipment and cables, £35,039; Rochdale 
Corporation Tramways: overbead equipments, £21,620; Gloucester 
Corporation Tramwaya : supply of poles and mountings, £4,381. 


Manchester Exhibition, 1905.—An International Ex- 
hibition is to be held in Manchester in 1905, and a preliminary 
working committee has been appointed to ascertain the views of 
those likely to be interested in the project. Later the replies 
obtained will be laid before the Lord Mayor of Manchester, with а 
request to call a town's meeting to consider the matter. The scope 
of the Exhibition is to comprise all that is best in industries, arta 
and sciences, home, colonial and foreign. Since the last Exhibi- 
tion (ia 1887) the population and wealth of Manchester and district 
have gone ahead by leaps and bounde, and the immense strides in 
mechanical and electrical inventions have been remarkable—tbere- 
fore it isconsidered that the time is ripe for another and even more 
successful Exbibition. Mr. Wm. King, of 27, Brazennose Street, 
Manchester, is the hon. secretary. The chairman of the preliminary 
Committee is Mr. G. P. Dawson, of Beyer, Peacock & Co, and Dr. 
W. G. Rhodes is among the members. 


For Sale.—Messrs. Fuller, Horsey, Sons & Cassell will 
on July 29th offer for sale by auction the electrical copper deposit- 
ing works, electric generating and depositing plant, at Widnes, 
Lancs. They will, on July 30th, offer for sale in London, some 
leasehold manufacturing premises, plant aud machinery, also stock 
of electrical and other fittings at Hatton Garden. 

Оа Friday, July 24th, Messrs. Norman & Son will sell certain 
electrical plant and fittings by auction at Stratford, E. Some 
further particulars are given among our advertisements to-day. 

Messrs. Wheatley Kirk, Price & Co. are offering various modern 
electric lighting plant for sale. 


Reavell's Compressors.— Messrs. Reavell & Co., of 
Ipswich, report further orders for their new type of motor-driven 
air compressors. The latest order is from the Crown Agents for the 
Colonies, for three machines of 75 нр. each, for work on the Central 
South African Railways. The machines are to be similar to that 
exhibited at the Colliery Exhibition at the beginning of this month, 
but of larger size. 


Annual Holidays.— Messrs. Crompton & Co., Ltd., will 
close their Arc Work», Chelmsford, from August 1st to 10th for the 
annual holidays. 

The works of Messrs. D. Bruce Peebles & Co. will be closed from 
July 18th to 27th for the annual trades holidays. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The T.C. has decided to hand over the 
lighting of the burgh with electricity to a company in preference to 
carrying out the undertaking itself. 


Brentwood.—The U.D.C. has decided to invite terms 


from certain companies which have applied for permission to intro- 
duce the electric light. 


Barnstaple.—A L. G. B. inquiry has been held into the 
application of the T.C. to borrow £2,500 for purchasing the town 
mills and contingent water rights. A portion of the water is 
intended to be used for condensing purposes at the electricity works, 
There was some opposition. 


Buenos Ayres.— It is stated that the undertaking of the 
Primitiva Gas and Electiie Lighting Co. is about to be taken over 
by the German Transmarine Electricity Co., represented by the 
А.Е G., at а purchase price of £600,000; the reports, however, are 
somewhat conflicting. The German Co., which carries on a large 
electric lighting business at Buenos Ayres, recently absorbed a 
French electric lighting company in that town. 


Burslem.—A scheme for lighting the town by electricity 
has been provisionally adopted by the T.C. The coat, it is stated, 
will be about £20,000. It has been decided to withdraw all opposi- 
tion to the North-Western Electricity and Power Gas Bull. 


Caerphilly.—The U.D.C. intends to obtain expert advice 
upon the public lighting of the district. 


Chippenham.— The T.C. has received from the Southern 
District Electricity Corporation notice of its intention to apply 
tothe B. of T. for а prov. order to supply electricity within the 
borough. 

The T.C. has given noti-e to the R D.C. of ite intention to apply 
for powers to supply electricity to the districis contiguous to the 
borough. 


Clydebank.—The T.C. has, by a majority of one, decided 
to carry out its own electric lighting prov. order, instead of handing 
it over to the Clyde Valley Electric Co. The cost of the scheme 
which the Council is now committed to is about £35,000, exclusive 
of the site, which already belongs to the burgh. 


Crewe.— The electrical engineer has been instructed to 
prepare an estimate of the eost of lighting the principal streets by 
means of arc lamps. 


Croydon.—The Corporation is at present considering 
а scheme laid before it by the borough electrical engineer (Mr. 
J. Gray Scott) for alterations and additions to the electricity works, 
at а cost cf £70,000, to meet the incrensing demand for energy for 
lighting and power purposes. This amount is made up as follows :— 
Engine room and boiler house extensions, including stanchions to 
carry coal bunkers and overhead crane, £15,000 ; six boilers, each 
capable of evaporating 12,000 lbs of water per hour, £8,400; foun- 
dations and flues in connection therewith, £2,400; filtration plant 
for hot well water, including erection, £450; two feed pumps for 
boilers, £350; economiser, £1,200; coal conveyor, plant and 
bunkers, £3,600; two 1,000-н P. generating sets for alteroating cur- 
rent, £14,000; опе 1,000. H.P. generating set for continuous current, 
47, O00; foundations in connection with the above, and also for con- 
densing plant, £1,350; condensing plant, including rew cooling 
tower, £3,500; one engine for No. 2 generator, £760; ewitzhboard 
extensions, switch gear, instruments and cables, £500; pipe work, 
steam, exhaust and drain pipes, £1,500; one 100-xw. 5,0C0-volt 
transformer, with switchboard, cables, &c., £350; railway siding, 
£4,200; contingencies 10 per cent., £6,450 ; total, £70,950. | 

Some short time ago the Corporation decided to defend an action 
brought against that body by the owners of premises adjoining the 
electricity works, in respectof injury and annoyance caused by the 
spray from the cooling pond, but the negotiations that have gone 
on between the parties have resulted in a settlement of the case. 
Tbe Corporation has paid the agreed costs, and given an under- 
taking that after August 16th, no spraying from the pond or cooling 
towers shall take place into the plaintiffs’ premises. 


Dublin.— On Wedresday last the Corporation was to take 
over the new electrical installation from the contractors, though 
the staff to take charge of the plant had not been appointed, 


Dursley.—Two companies have notified the R. D. C. of 
their intention to apply for prov. orders, the Gloucestershire 
Electric Power Syndicate for Dursley alone, and the Western 
Electric Power Co. for the whole of the Council's district. 


East Barnet.—The North Metropolitan Electrical Power 
Distribution Co. and the Empire Electric Light and Power Co. have 
given notice of intention to apply for prov. orders. 


Edinburgh.—The E.L. Committee lias agreed to recom- 
mend that the charge for energy for each public lamp should be 


reduced from £13 to £12 108. per annum. 


Eton.— Five months ago the U. D.C. decided to experi- 
ment with electricity at the sewage disposal works in place of steam. 
Reporting on tbe cost, Mr. E. Bailey Denton states that 8,863 units 
have been consumed, and that the Windsor Electrical Installation 
Co. proposed, if electricity was employed, to charge 3d. per unit for 
the first 6,000 units, and 14d. beyond, making with a total of 16,000 
u:its per annum, а cost of £137 10s. a year. Mr. Denton advises 
the Council to accept this proposal. A committee is considering the 
matter. 


Farnham.—The U.D.C. has appointed a special com- 
mittee to consider offers ftom the Sir Hiram Maxim Electrical and 
Engineering Co., the Inland Waterways Co. and the National Elec- 
trical Wiring Co. to work the Council's provisional order. 


Hampton Wick. — The Twickenham апа Teddington 
Electric Supply Co., Ltd., has notifled its intention to apply to the 
B. of T. for a prov. order for electric lighting in the district. 
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Hanwell.—The Southall Electric Supply Corporation 
and the Empire Electric Power Co. have given notice of intention 
to apply for a provisional order. The D.C. has decided to oppose 
the application, and has appointed a committee to consider the advi- 
sability of the local authority seeking power iteelf. 


Hereford.— The electricity accounts show a grors revenue 
for the year of £2,312, working expenses £997, and interest on 
capital £642, leaving a surplus of £673 towards repayment of 
capital, which requires a sum of £920. 


Hollingbourne.— The Kent Electric Power Co. have 
informed the R. D. O. that they intend to apply to the B. of T. for a 
prov. order to supply electricity within the whole of the Council's 
area. The Council on July 9th decided to oppose the application. 


Hove.—At the meeting of the T.C. on July 9th notice 
was received from the Hove Electric Lighting Co., Ltd., of their 
intention to apply for a prov. order to supply electricity to 
Aldringham. Five years ago the T.C. obtained a similar order, and 
the last extension of time, which the B. of T. states is final, expires 
on Feb. 14th next. With a view of avoiding the risk of the Order 
lapsing for want of action, the General Purposes Committee re- 
commended the T.C. to apply to the L.G.B. fora loan of £15,000 for 
the scheme, and this recommendation was adopted on July 9tb. 


Italy.—Application has been made for a concession to 
put down a plant to utilise the water-power of the River Esino in 
the generation of electrical energy, and to transmit the rame to 
Ancona for power purposes. It is estimated that 1,800 н.р. will be 
available. 


hingstown.—The E.L. Committee is considering pro- 
s made by Mr. W. M. Murphy on behalf of the Dublin United 
ways Co. to supply electricity to the Urban District for 
ublic and private lighting, or to form а company to undertake the 
hting of the townsbip. 


Leyton.—The annual report of the Lighting Committee 
of the U.D.C. shows а capital expenditure of £126,455, а revenue 
from sale of energy of £15,084, and а net profit of £925. It is 
stated that the existing plant could supply double the amount of 
power applied for up to the present. 


Lichfield.—At a recent meeting of the City Council a 
resolution was adopted appointing an independent solicitor for the 
promotion of the supplemental electrical prov. order. It was 
explained that the gas company had announced its intention of 
opposing the application, and the town clerk was both a director 
and the solicitor to the gas company. 


London.—ManyLrBoNE.—On Monday evening, at a 
special meeting of the M.B.C., a settlement was arrived at regarding 
matters in dispute with the Metropolitan Electric Supply Co., which 
Mr. Justice Buckley, in recently giving judgment for specific 
performance, referred for decision to Mr. C. A. Russell, the umpire 
in the arbitration. 

The terms of settlement, as recommended for acceptance by Mr. 
Moulten, K.C., and Mr. Cane (counsel for the Council) and Mr. 
A. Wright (the Council's consulting engineer) were as follows: (1) 
Tbe undertaking to be taken over and money paid on December 31st, 
1903 (subject to power to apply toCourt). (2) The capital expended 
by the company between January Ist, 1902, and June 30tb, 1903, 
agreed at £67,250,to be paid on December 31st, 1903 (subject as above). 
(3) The amount of £5,000 to which the company are committed to 
be repaid, if expended, on that date without interest. (4) Profits 
to be set off against interest cn amount awarded until payment of 
purchase money. (5) Expenditure to be made for future develop- 
ments as Council approve, and to be repaid with interest at 
4 per cent. on December 31st, 1903 (subject as above). (6) 
Company to take back motor-generators on July let, 1906, at £15,000, 
Borough Council keeping them in gocd order in the meantime. 
(7) The Council to repay to the company the cust of severing the 
Marylebone portion of the Norfolk Crescent and Bt. John’s Wood 
districte, when the Council ceste to take their supply for those dis- 
tricts from them. The above terms to be embodied in the Order in 
the action with costs. Objections to breaking up streete for North 
Bireet mains to be withdrawn. 

Several members referred to the manner in wbich the business 
had been muddled, and the way in which they bad been outwitted 
by the company on every point. 

Sir Thos. Brooke Hitchens said the Committee and Council, by 
their mismanagement, had done much to bring municipal trading 
into discredit, and in this way, although the ratepayers would have 
to suffer, a valuable service bad been rendered to the county. He 
himself, as a plain business man, could never understand why the 
fact had not been put forward in the arbitration that the company 
bad offered to accept for the undertaking £400,000 less than the 
sum which was finally awarded. The best municipal committee 
they could get could not compete with & board of expert directors, 
and be, therefore, asked the Council, even now at the eleventh hour, 
to try to arrange with the company to retain the undertaking. 

Dr. W. Leaf stated that the company would not consider terms to 
let tbe Council off paying the amount fized by thearbitration. This 

t would, bowever, end litigation between them. 

Mr. E. E. Debenham, Chairman of the Committee, said that accord- 
ing to the terms of the arbitration all that had to be done was to 
find out the actual cost of the work, the original estimates for 
which were £92,098. Во far as he could see there was an end to all 
dispates, as all farther expenditure by the company could only be 
made with the Council's consent. Of course, if the Council could 
not get the money by December they would have to ask for further 


The following resolution was adopted nem. con.: That the Com- 
mittee be authorised to enter into an agreement with the company 
on the basis of the suggested terms of settlement, and that the 
Committee be instructed to require the company to prove that their 
expenditure down to June 30th bas been as atated.’ 

BrEPNEY. — The M.BC. last week resolved to ask the local 
members to oppose the provisions in the Supply of Electricity Bill 
with reference to bulk supplies. 

As & note which we recently published in regard to street lighting 
matters in this borough is somewhat misleading, it is worth noting 
that the petition recently presented concerned two streets in which 
13 ordinary converted gas columns were iu use, each having two 
16-c P. electric incandescent lamps, and not arc lamps as specified. 
It was suggested that these should be replaced by 50-c.P. Welsbach gas 
mantles; and the Council has decided to try some Nernst lamps. 
It is due to Mr. Tapper, the borough electrical engineer, to add that 
the arc lighting in the main thoroughfares in this district is equal 
to апу in the metropolis. 

Нлскниү. Тһе Borough Council has decided to reduce the price 
charged for electrical energy for power purposes from the flat rate 
of 2d. per unit to the following :—For the first 1,000 unite per 
quarter, 2d. per unit; all consumption in excess of 1,000 units per 
quarter, 14d. per unit. 

BaTTERSEA.—It was resolved by the М.В С. last week to peti- 
tion against the Supply of Electricity Bill. Upon the suggestion 
of the electrical engineer, electric mains near eight bakers' premises 
are to be relaid further away, at an estimated cost of £155. An 
alternative scheme, prepared by the borough surveyor and borough 
engineer, for providing plant for raising coal from barges and con- 
veying it to the central generating station, was approved by the 
Finance Committee. The estimated cost iis £2,662, as against 
£3,500 for the original scheme. 

SouTHwaRK.—The M. B. C. last week authorised the electrical 
engineer, with a view to increase the demand for energy for power, 
to enter into an agreement with the British Thomson-Houston Co., 
Ltd., to act as their agent for the sale of motors on the hire - purchase 
system, all monies received as commission to be paid to the electric 
lighting account, and the company to be permitted to deposit at 
their own risk, a number of motors at the electric light station, on 
sale or return. 

Sr. PANCBAS.—According to the statement of accounts of the 
electricity undertaking of the M. B. O., the gross revenue for the 
past year was £68,372, and the net revenue £32,275; after meeting 
capital charges there was with £1,334 brought forward a surplus of 
£18,152. The Committee recommended that after certain 
deductions £15,000 should be placed to rererve, and £530 carried 
forward ; but the Council decided that £7,200 should be applied to 
the relief of the rates. 


Maidenhead.—In connection with the electric lighting 
plant the three steam dynamos were installed by the Industrial 
Engineering Co., of Newton, near Hyde, who took over the work 
from the Clayton Engineering Co., to whom the order was 
entrusted. 


Montrose.—The Harbour Committee is considering the 
lighting of the harbour by electricity and the working of the gates 
by motors. 


Motherwell.—The annual report by the burgh electrical 
engineer, which was submitted at a meeting of the Town Council 
held on 7th inst, showed that the number of consumers had in- 
creased during the year by 82 per cent. 'The number of units sold 
was 291,247, an increase of 124,387. The lighting had increased 48 
per cent., power 830 per cent. and public lighting 13 per cent. The 
total cost of producing the energy sold was 13 per cent. lower than 
last year, and the revenue showed an increase of 41 per cent. 
There was a net profit on the yearof £166 17s. 114. The Cóuncil 
resolved to reduce the charge for energy to 34d. per unit for light- 
ing, and to 14d. as the maximum and ld. as the minimum for large 
consumers of power, according to the quantity taken. The rate 
for small consumers of power remains as b»fore at 2d. per unit. 


New Malden.—The U.D.C. has resolved to apply to the 
B. of T. for a prov. order for electric lighting. 

Newcastle (N.S.W.).—The City Council is going to 
double its electric lighting plant at a cost of £4,450. 


Northallerton.—The U.D.C. has accepted the tender of 


the Electric Lighting Company to light the town with arc lamps at 


15s. for 100 hours, with incandescent lamps at 3e. per 100 hours, and 
in side streets at 3s. 9d. 


Northfleet.— The Empire Electric Power Co., Ltd., has 
given notice to the U.D.C. of its intention to apply fora prov. 
order to supply electricity in the area of Northfleet. The U.D.C. 
has appointed а committee to conduct negotiations with this and 
other bodies with regard to the supply of electricity to the town. 


Northwich.—The U.D.C. has asked the local electric 
supply company for terms for adapting the existing street lamps 
for the electric light. 


Pontypridd.—The U.D.C. has decided to erect ita own 
electric generating station, instead of taking electrical energy in 
bulk from the South Wales Electrical Power Distribution Co. 


Sunderland.—The T.C. has accepted tenders as fol- 
lows:—The Electrical Power Btorage Co., for a storage battery for 
the Whickham Street sub-station, and maintenance thereof for 10 
years; and Mesars, Davidson & Co., for induced draught plant. An 
additional panel for the tramways switchboard at Dunning Street is 
to be obtained, at an estimated cost of £110 
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Provisional Orders.—Notices of application to the В. 
of T. for provisional orders have been lodged as follows:- Newquay 
апа Marlow, by the Southern District Electricity Corporation. 
Bognor, by the Sir Hiram Maxim Electrical and Engineering Co., 
Id, the National Provincial Electricity Corporation, Ltd., and 
Mesers. Pressland & Fippard. Crediton, by Messrs. Christy Bros. 


and Middleton. Southwick, Skelton &  Brotton, Barry, 
Whittington, and Brandon, by the Empire Electric Lighting 
Co. Brentwood, by the Sir Hiram Maxim Co. Ulver- 
ston, by the Flectric Light and Power Со, Ltd Ely, 


һу the Sir Hiram Maxim Co, tbe Southern District. Electricity 
Corporation, ard the Empire Electric Lightiog Co. Farabam, by 
the Sir Hiram Maxim Co. and the Inlard Waterways, Ltd. 
Hanwell, by the Soutball Electricity Supply Co. Rainham and 
Hollingbourne, by the Kent Electric Power Cos. Nailsworth, by 
the Gloucestershire Electric Power Co. Romford, by the Вгепб- 
wcod U. D.C. Dursley, by the Gloucettershire Electric Power Со. 
and the Western Electric Power Co. South Stoneham, by the 
Inland Waterways, Ltd. Dawley, Wellington апа Paignton by 
companies. 


Rotherham.—4A loan of 4 13,3900 has been applied for 
by the T.C. for IU. L. purpotes. 


Scottish Central Electric Power Bill.— An amicable 
arrangement has been arrived at with the promoters of the above 
Bill, for the jinsertion of protective clauses in the interest of the 
various burghs. The company are held bound to take their water 
supply from the authorities in whose districts their generating stations 
ате situated. A clause has also been inserted, whereby the company 
shall not enter the area of supply of the burghs of Stirling, Falkirk, 
Boness, and Alloa, and compete with them in the supply of enerzy, 
nor shall they be entitled to oppose any petition for the extension 
of the burgb boundaries by these burghs. In the event of the 
local authorities of Grangemouth, Alloa, Denny, Dunipace, and 
Kilsyth respectively becoming “authorised distributors” within the 
next three years, they shall be deemed to have been authorised 
distributors as at the commencement of the company's Act, and will, 
accordingly, have the same protective rights as other burghs which 
have an order. 


Shepton Mallet.—'lhe Western Electric Distribution 
Corporation and the Southern District Electricity Corporation have 
intimated to the U.D.C. their intention of applying to the B.O.T. 
for prov. orders to supply electricity in the district. 


Sunbury.—The Twickenham and Teddington Electric 


Co. intends to apply fora prov. order for supplying electricity in 
the urban district of Sunbury. 


Thornhill.—The . D. C. bas approved planus for the 
erection within tbe Council's area of an electric power generating 
station for the Yorkshire Electric Power Co. It is expected that work 
in connection with the construction of the buildings will be pro- 
ceeded with as soon as the tenders are let. 


Wolverhampton.—The town clerk has received a letter 
from the L.G.B. giving the Board's sanction to the Corporation 
borrowing £14,000 and £1,000 for electric ligbting purposes The 
Lighting Committee has issued the annual report and balance- sheet 
respecting the working of the electric light undertaking during the 
year. The Committee states that a gross profit was made of £11,698. 
out of which the following charges have to be met:—Interest, 
£3,659; sinking Їїш а, £3,956; cost of change-over of system, 
4637; loes on sale of old engines, £966 ; leaving a net profit for the 
year of £2,480. The debt of £2,929 in respec: of the engines is 
absolutely extinguished, and the cost of the change-over of the 
system of supply aud the rewiring of consumere’ premises has been 
42,500, which has been paid out of the revenue. During the past 
year the output to private consumers for motive power has increased 
by 160 per cent. During tbe first four months of the financial year 
only a portion of the tramway routes was in operation, and the 
total output of electricity for tramway purposes has not been so 
large ав was anticipated, but the additional day load has proved of 
considerable benefit to the undertaking. 


ELECTRIC TRACTION NOTES. 


Bath.—With regard to tlic. failure of the Bath Elcctric 
Tramways Co. to comply with the Bath and District Light Rail- 
ways Order, 1901, and the statements made by а deputation from 
the company thereon, the County Works Committee of the Burrey 
County Council has recommended (1) that the chairman of the 
County Council and of the County Works Committee be authorised 
at any time to direct proceedings to be taken against the company 
for contravening their provisional order, upon the report to them 
of the county surveyor, if it should appear desirable; (2) that the 
County Council consent to а proposal to alter the position of certain 
standards from the north to the south side of the Lower Bristol 
Rond, subject to the approval of the county surveyor; (3) that the 
County Council decline to grant leave to the company to shorten 
tbe tramline on the Lower Bristol Road by about 150 yds., but that 
the company be allowed to construct a loop at the terminns, as 
shown on the plans, subject to the approval of the county surveyor, 


Birmingham,—The Tramways Committee of the T.C. 
ів at present negotialiny with the neighbouring local authorities, 
and there is every indication that a working arrangement will bo 


arrived at amicably between Birmingham and those localities which 
have not made arrangements with the B.E.T. Co. In the cise of 
the latter there is every indication at present of perfect gocd 
feeling irrespective of the stiff tight before the House of Lords 
Committee recently. & conference was held this week with the 
authorities of King's Norton DC, and Handsworth D.C. Borrow. 
ing powers have now been obtained for £50,000 for tramway 
purpores, and £25,000 for a combined refuse destructor and elec. 
tricity supply station. The length of tramline within the city to 
be purchased by the Corporation amounts to about 14 miles. It 
was laid down io 1889, and came within the city at the extension 
tf the municipal boundary in 1891. There may possibly be some 
disagreement, as the depóts are without the city boundary, and on 
this point the Corporation is determined not to deal. By the 
preamhle of the Sutton Coldfield Bill b:ing not proved so far 
аз the tramways are concerned, the through route to Sutton 
Park, a favourite holiday resort of Birmingham, ie indefinitely 
postponed. 


Cardiff.—At a meeting of the Corporation Tramways 
Committee on Friday, it was reported that as a result of the first 


year's working of the tramways a net protit of £9,544 has been 
made. 


Cheltenham .— Messrs. Dodd & Dodd, civil and con- 
sulting engineers, of Birmingham, have received instructions from 
the Cheltenham and District Light Railway Co. to prepare all neces- 
sary detail plans for deposit w.th tbe various local authorities to 
enable the Light Railway Co. to construct the authorised extensions 
to Charlton Kings and Leckhampton. 


Dewsbury.—The B. E. T. Co.’s tramways in the Dewsbury 
district are rapidly approaching completion. The Ratley lines are 
now being coupled to the Spen Valley main line, and the extension 
from the Dewsbury boundary through Ravensthorpe is about 
finished. It is hoped that tbe work will have so far advanced as to 
permit of the official inspection being made towards the end of the 
present month, во that the extension may be opened to the public 
from the beginning of Augutt. It was a great disappointment to 
residents in Dewsbury, Scothill, Netter and Ossett when the Bill 
authorising the conatruction of a light railway from Dewsbury to 
Wakefield was thrown out. There is a strong fecling that tramways 
ought to be provided, and the Dewsbury and Ossett Corporations 
and the Suuthill, Netter Distri:t Council are moviug in the matter. 
A conference bas been held at which it was agrecd to recommend 
the three authorities to make a joint application to the Board of 
Trade for powers under the tramways to construct such a line. 


Finchley.—In the matter of the dispute between the 
U.D.C. and the Middlesex C.C. as to the proposed light railways, 
the Board of Traie has determined that centre-po!e construction 
must be adopted. Tne . D.C., having received notice from the 
North Metropolitan Power Co. of intention to lay mains to supply 
electricity in bulk, aud put down high-tens oa cables for the pio- 
posed light railwaye, has decided to object, and to inform ‘he 
Middlesex С.С. that the U.D.C. is prepared to supply energy. 


levine.ä—The T.C. has resolved to open negotiations 
with the County Council of Ayrshire and the Town Councils of the 
neighbouring burghs with a view to obtaining their opinions on the 
formation of a joint electric traction scheme for the district. 


Italy.—Plans have been prepared for projected electric 


railways between Verona, Lagise and Riva di Trente, and between 
Peschiera and Lagise. 


Leith. —Mr. James More, jun., has issued his report to 
the Corporation on the value of the present tramways and the cost 
of reconstructing for electric traction, with a view to the purchase 
of the undertaking by the Corporation from the Edinburgh Street 
Tramways Co. He values the present tramways at £7% 513 
Regarding the conversion of the present tramway lines to ovechead 
electric traction, Mr. More thinks he is safe in assuming tbat every 
member of the Leith Corporation would be glad to see through 
communication between Edinburgh and Leith established. He 
considers several ways in which this can be done. The capital 
expenditure he estimates at £157,000, including :—A mouut to cover 
purcbase, £80,000; and cost of reconstructing the present lines and 
equipping them for overhead electric traction, £77,000. 

Councillor McNab has proposed that the Town Clerk procure а 
return of the result of all Board of Trade valuations and arbitration 
cases during the last 10 years—the return to show the amount of 
total expenditure, the time in use, the depreciation, aud the amount 
awarded, and the sum actually paid by the purcbaser, and any 
other information calculated to assiet the Council. 


London,.— SomruwAnk.— Strong objection was taken at 
the B.C. meeting last week to the manner in which the electrifica- 
tion of the tramways was being carried ov. Several members 
advocated that “lawlessness be met with lawletsnese," that the 
ropes put up be cat, the trenches be filled in by the Borough 
Council's workmen, and that the material piled on the footways be 
carted away. Finally the following motion was carried: That the 
L.C.C. be iuformed that this Couucil strongly object to the laying 
of the tramway ducts underneath the foot ways, and intend to appeal 
to the Board of Trade on the matter: also that all future dis- 
turbances of the roads in the district must be strictly carried out 
under Secs. 26 and 27 of the Tramways Act, 1870." These sections 
provide that only 100 yards of roadway be taken up at one time. 

Г.лмнетн. Тһе B.C. is seeking to induce the L. C. C. to carry out 
the electrification of the Brixton cable tramway by working con- 
tinuously night and day, 
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Melbourne Railways.—In the Mel/»urne Aye for June 
2nd we read that the Minister of Railways has obtained from 
Mr. J. D. Gillan, electrical inspector of the Public Works Depart- 
ment, à report dealing with the question of installing electric 
traction from Melbourne to Whittlesea «ii Fitzroy. The scheme 
contemplates a continuous electric tramway between Whittlesea and 
a suitable terminus in the city. This Mr. Gillan considers to be 
practicable. The present permanent way to Whittlesea would be 
retained, but the scheme involves the construction of an electric 
tramway track from the city terminus to the south end of the 
Fitzroy railway branch Cockspur line «id Napier Street, and the 
copper bonding of the subsequent railway line, as well as the erection 
of trolley wire and feeder wires. 

Mr. Gillan estimates the capital cost as follows :— 


NORTHKRN Вксттох.—Рҥкатоз TO WHITTLEKEA, 174 Mils. 
Water-power electrica! genorating station, transforming 


stations and plant, 300 u.r. x " Р 1,800 
Track, bonding, &c. .. әд re oe o> 25 А 6,900 
Trolley and feeder wires zu e sė ss .. 81,000 
Rolling stock ee ee ee ee es ee se ee 6,500 

Total ee ee ee ee £56,200 
SearTHERN Srcriex,—— MELBOURNE то PREsroN, 8 MILES. 
Steam-power clectrical generating station, transforming 

statiops and plant, 900 н.г. a x is та S3 7,000 
Track bonding, ae. s ase oa vá " 40,000 
Trolley and feeder wires. 23 A oe ss ee 16,000 
Rolling stock. ps ёа ,000 

e 
Total . Аб es . . £113,000 
Grand total .. $s .. £169,200 


From this amount there would be a deduction of about £18,000 for 
the value of the railway locomotives and carriages at present in use, 
leaving a net amount of £151,000. 

The annval cost of the scheme, including interest, depreciation, 
wages, water, stores, coal, &c., would be £47,900. The Age says :— 
* Mr. Gillan's report is interesting enough in its way, as showing 
the cost of electrically equipping а 25-mile section. But as а con- 
tribution to the question of converting suburban steam lines to 
electrical power it is worthless. An electric tramway from 
Melbourne to North Fitzroy would probably pay, but no one would 
ever dream of building an electric railway to Whittlesea, where 
the entire traffic could be accommodated in two carriages. The 
running of one steam train at present causes an absolute loss of 
£19,000 per annum to the department, and the idea of expending 
£56,000 more on the section from Preston to Whittlesea is sheer 
madness. The 1,200 H.P. to be provided would be expending ite 
energy all day on nothing. The whole case for electric traction 
reste upon the possibility of running a constant service of cars, aud 
thus keeping the power continually employed for the accommodation 
of a large traffic." 


Middlesex.—The hearing of objections to the confirma- 
tion of the County of Middlesex Light Railways Order made by 
the Light Railway Commissioners took place on the 8th inst., at the 


Board of Trade, before Sir Herbert Jekyll, Assistant Secretary of. 


the Railway Department. The Order authorised the construction 
of light railways in the parishes of Acton, Edgware, Edmonton, 
Enfield, Finchley, Friern Barnet, Hendon, Hornsey, Little Stan- 
more, Southgate, Tottenham, Wembley, Willesden, and Wood 
ссы The Order was passed subject to various alterations to be 
eett 


Seuthport.—Despite the resolution of the Electricity 
Committee not to supply current to the Southport Tramways Co. 
on Sundays, cars were run into Southport from Birkdale again on 
Sunday last. Current, it was understood, was procured by attaching 
“jumpers to the connecting wires, as had been done the previous 
Sunday. Birkdale Urban District Council is iaquiring into the 
matter, to ascertain whetber the company are legally entitled 
to use current outside the township. 


Sunderland.—At a meeting of the T.C. on the 8th inst., 
the Tramways Committee recommended tbat the minute of the 
Council ordering a double line to be laid down Lawrence Street 
be rescinded, and that a eingle line with turnouts be at once laid in 
such a manner as to allow a double line to be laid at any future 
time that is thought desirable. They also recommended that 
Messere. Dick, Kerr & Co., Ltd. be engaged to carry out the 
permanent way and overhead equipment on terms to be approved 
by the Committee. The vice-chairman of the Committec (Mr. 
Bryers) in moving the adoption of the report that with a single 
line as was suggested, а 5 minutes’ service could be had, and they 
thought that that would be sufficient at present; further it would 
mean &saving of £2,076. "The present estimate for the line was 
£11,998. He also asked permission to withdraw a clause from the 
report recommending the adoption of. the Thermit system of 
welding on the route. He stated that one of these welds recently 
made showed signs of giving way. The report was adopted. 

For some time past the Electricity Committee of the T.C. bas 
had under consideration an application from the Tramways Com- 
mittee for a reduction in the price charged for electrical energy, 
which upto the present has been 2d. per unit. The matter was 
very deeply gone into with the result that the electrical engineer 
(Mr. J. Е. C. Snell) drew up au exhaustive report on the matter in 
which he arrived at the conclusion that the tramways department 
were entitled to a reduction of zd., which will make the price 
ljd.per unit, That will make a difference to the tramways of 
£711 for the current year, and he states that he hopes to be able 
to ad vise a further reduction to 12d. from March 1st, 1904. 


Walsall.—At the T.C. meeting on Monday a voluminous 
report was presented by the Tramways Committee. It was stated that 
the Board of Trade had consented to the re-lay ing of tbe existing 
tramway track in Lichfield Street and Lower Bridge Street, and the 
constraction of the new loops on the Bridge, and a double line ia 
Park Street, and had also approved of the proposed mode of con- 
struction. 

The action brought by the South Staffordshire Tramways Co. 
in relation to the sale of the tramways to the Corporation, which 
has been pending for nearly two years, has been abandoned by the 
company, who will have to pay the taxed costs of the Corporation 
in defending it, in accordance with the arrangement made with the 
lessee company. The Committee have been considering what 
arrangements it is necessary to make for efficiently managing the 
tramway undertaking by the Corporation as from January lst next, 
and the town clerk has obtained from a number of Corporations 
owning and working their tramways on the overhead system in- 
formation which has been of material assistance to the Committee. 
The total mileage to be worked by the Corporation is 123 miles. 
The Committee recommend that the tramway manager receive & 
salary of £200 a year, rising to £250 by annual increases of £25. 
The Committee algo recommend that the upkeep of the generating 
plant for tramway purposes, both at Wolverhampton Street and the 
transformer sub-stations, and the interest and instalment on the 
capital expenditure, estimated at £20,000, for providing the tram- 
way electrical plant and sub-stations, and also any further expendi- 
ture for supplying current to the tramways, be charged to the 
Electric Lighting Committee, such Committee to undertake, at their 
own cost, the charge, control and up-keep of all such plant; that 
there be charged to the Tramways Committee the cost of the street 
equipment, namely :—Feeders and overhead wires; and that the 
expenditure be allocated accordingly. Respecting the price to b3 
paid for current, it is estimated that about 500,000 car-miles will 
be run per annum, and that the annual consumption of current, 
based upon such mileage, will be about 500,000 units. The Ccm- 
mittee recommend that the Electric Lighting Committee be asked 
to fix the minimum price of current for tramway purposes at not 
exceeding 2d. per unit, and informed that, if practicable, it is 
hoped they will be able to adopt a sliding scale of charges, so that 
as the consumption increases the price will be reduced. The 
report was adopted by the Council. 


Wolverhampton. — Another lengthy discussion took 
place at the Town Council meeting on Monday respecting the tram- 
ways. It arose on the presentation of a balance-sbeet showing the 
receipts and expenditure from the system during the past 12 months. 
Alderman Mander, the chairmau of the Committee, claimed that 
there was а net profit of £4,130, aud he predicted that, looking at 
what bad been accomplished durirg the preceding year, there would 
be a profit on the subsequent year's working of not less than £12,000. 
Alderman Craddock, the deputy chairman of the Committee, was 
not, however, quite so sanguine as the cbairman. Не predicted 
that the profits next year would not be more than £10,000 or 
£11,000, even on the 11 miles of track. 

On Tuesday а deputation of the Tramways Committee was to meet 
Mr. Wetmore, the representative of the Lorain Co., with the view 
of arranging terms to avoid arbitration. The members of the 
deputation, it may be added, are all eympathisers with the com- 
pany, who, it is stated, stipulated that, before any conferencc was 
opened, the terms of the Corporation should be put in writing. 


TELEGRAPH AND TELEPHONE NOTES. 


Wireless Telegraphy as a Fire Alarm.—A novel appli- 
cation of wireless telegraphy bas been devised by Mr. E. Guarini 
with a view to giving notice instantaneously and automatically to fire 
stations of апу fire in the neighbourhood, and in a general manner 
to signal any excessive aud dangerous rise of temperature in any 
buildings or enclosures provided with an automatic transmitter. 
The apparatus coosists of a mercury thermometer, in the bulb and 
tube of which are introduced platinum contacts; the contact in the 
tube corresponding with the dangerous temperature. The contacts 
are iu circuit with the usual wireless telegraphic instruments, with 


the exception that the transmitter, which consists of a special 
toothed wheel, indicates automatically the street and the number 
of the building in danger. Under normal conditions the column of 
mercury does not reach the contact in the tube, and the circuit is open. 
If а dangerous riso in temperature occurs, the mercury rises in tho 
tube, reaches the platinum contact, and the circuit is closed ; the 
transmitter acts and signals the street and the number to the fire 
station, which is provided with a receiver. Thus the mercury acts 
ав а key. Obviously, any number of mercury contacts may be used 
with & single transmitter, or any other form of temperature indicator 
could be employed. ; 
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Bournemouth Telephones, — The deputation which 
visited Portsmouth and Tunbridge Wells has reported on the muni- 
cipal telephones there. They found that there was no reason to 
anticipate that а municipal scheme would not be self-supporting " 
at Bournemouth. 


Telegraph Rates tothe Far East.—The Great Northern 
Telegraph Co.,Ltd. on July 15th, introduced reduced rates for 
telegrams to China, Japan and the Philippines. 


The Telegraph Wire Export Trade.— Only a relatively 
quiet trade prevailed last month as regards the export trade of this 
country in telegraph wire and apparatus connected therewith. The 
value of the shipments during June amounted to £76,721 as com- 
pared with £100,392 in May last and £46,866 in Jane, 1902. So far 
as the year has gone it has been, on the other band, one of the most 
active on record, the shipments during the six months ending with 
June last having attained a value of £1,438,854, as contrasted with 
only £887,185 in the corresponding half of 1902. 


Wireless Telegraphy.— The Prince and Princess of 


Wales are to visit Mr. Marconi’s station at Poldhu on Saturday. 
Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 


1] Aug. N, 1901 . . 


Latakia- ee oe өө oe 
Trinidad-Demerara No. 1 eo T 
Dominica-Martinique .. oe 
Bt. Lucia-Martinique .. "P өө ee ee 
Guadeloupe-Martinique oe ee ee ee 
Martinique-Puerto Plata T 
Cayenne-Pinheiro v ee oe 
St. Lucia-St. Vincent ee ee oe ee oe 
Reissa-Issa ee ee ee 

Reissa-Yemani .. T 
Paramaribo-Cayenne .. 
New York-Haiti gis 
Biteebondo-Bandjermasin 


LANDLINES, 
U.S. of Colombia :—Landlines to Dagua.. 


Мау 8, 19098 5. X 

Мау 9, 1902 T 

ee July 10, 1902 ee oe 
A 8, 


Sept. 19, 192. 
5. Oct. 22, 192. .. 
. April 13, 1908 . 
. July 6, 1903 ; 


.. July 14, 1908 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Atherton. — July 28tb. Electricity meters for the 
U. D. C. See Official Notices to-day. 


Bath.—July 17th. Jet condensing plant, fecd pump, 
pipe work, &., for electricity supply extensions. See Official 
Notices" July 3rd. 

Bath.—July 27th. Main switchboard for the new 
generating station. See Official Notices to-day. 


Birkenhead.—July 28th. One 350-Kw. direct current 
steam dynamo for the Corporation. See “ Official Notices " to-day. 


Belgium.—Tenders are at present being invited by the 
Belgian State Railway Authorities at the Bourse, Brussels, for the 
establishment and equipment of a plant for electric lighting and 
power purposes at the railway workshops at Namur. 


Blackburn.—July 27th. Main switchboard and acces- 
sories. See “Official Notices” July 10th. 


Colne.—July 21st. Lancashire boiler, stoker, cable, 
condeneer, &c. See Official Notices” July 10th. 


Guadeloupe.—August 29th. Tenders are being invited 
until August 29th next by the municipal authorities of Point à Pitre 
(Guadeloupe) for the concession for the public and private electric 
lighting of the town. 


Hammersmith.—July 21st. Electric pumping plant 
for the Borough Council See Official Notices” July 10th. 


Hungary.—August 31st. Tenders are being invited 
until August 3166 next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 н.р. 


Launceston (Tasmania), — September 28th. 
more electric meters. See Official Notices June 12th. 


Leeds.—August 7th. Messrs. Graham, Morton & Co., 
Ltd., want tenders for the neceseary electric cables, fittings, &>., for 
their new works. See “Official Notices " to-day. 


London.—August 11Ш. Low tension feeder switch- 


boards for the tramways sub-stations in Camberwell and New Cross. 
Вее Official Notices” July 10th. 


New South Wales. — September 12th. Tenders are 
being invited by the Railway Commissioners for New South Wales, 


for an additional generating set of 1,500 Kw. for their tramway 
power station. 


Pietermaritzburg.—July 29th. Six each single-deck 
bogie and double-deck single-truck cars for the Corporation. See 
“ Official Notices " July 3rd. 

Poplar.—July 22nd. 
workhouse. 


e 
Р ә 
e 


500 or 


Water softening plant for the 
See “Official Notices” July 10th. 


. 
) 
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Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Preston.—July ?2nd. Boiler house plant for tramways 
wer station (economisers, feed heaters, and pumps). See Official 
otices" July 10th. 


Rochdale. — July 28th. 
“ Official Notices to-day. 


Sheffield.—July 21st. 
" Official Notices" July 10th. 


Spain.—July 25th. "Tenders are being invited by the 
Bpanish Post and Telegraph Authorities for the supply of 4 tons of 
bronze wire 2 mm. diameter, and 8 tons of copper wire $ mm. dia- 
meter. ‘Tenders are to be sent to La Direccion General de Correos 
y Telegrafos Carretas, 10, Madrid, whence particulars may be 
obtained. 


Spain.—Tenders are at present being invited by the 
municipal authorities of Dos Hermanos (province of Seville) for the 
concession for the public and private electric lighting of the town 
during a period of 21 years. Particulars may be obtained from, 
and tenders are to be sent to, El Becretario del Ayuntamiento de 
Dos Hermanos (Seville). ; 


Stepuey.—July 21st. Pipe work, water softening plant, 
and storage tanks, for the electricity works. Bee '' Official Notices" 
June 26th. | 


Swindon.—July 23rd. Seven electric cars with trucks 
and motor equipments. See “ Official Notices" July 10th. 


Tiverton.—July 18th. Electric lighting installation 
for the borough. See Official Notices July 10th. 


Wednesbury.—July 30th. The Corporation wants offers 
for free and hire purchase electric wiring and motors. See Official 
Notices to-day. 

Weymouth and Melcombe Regis.— July 19th. Boilers, 


engines and dynamos, and various other plant for electric lighting. 
Bee “ Official Notices " June 26th. 


Copper rail bonds, Bee 


Electricity meters. See 


OLOSED. 


Bolton.—The T.C. has accepted the tender of the 
B.T.H. Co. for the supply of a low-tension feeder switchboard. 


Bradford.—The contract for the electric lighting in-- 
stallation at Horton Lane Chapel and Schools—the largest place 
of public worship in the city—bas been secured by the Bradford 
Electrical Engineering Co. 


Colchester.—On July 9th the T.C. accepted the tender 
of Mesers. J. G. White & Co. for the construction of the electric 
tramways as under: — Rails and fishplates, £7,049; pointe, crossings, 
junctions and fixings, £2,195 ; tie-bars, bolts and nuts, £350; bonds, 
£438; construction of permanent-way, £18,909; feeder cables, 
42,096; poles, overhead equipment, and section boxes, £3,994. 
Messrs. White undertake to complete the works in three months, 
and agree to payment being deferred until the works have been 
completed and working for six months. 


Coventry.—The Electric Light Committee of the Cor- 
poration has accepted the following tenders :—Aiton & Oo., pipe: 
work, £1,188; Green & Co., economiser, £286; Bennis & Co., coal 
conveying plant, £1,032; Danks & Co., flue doors and damper 
doors, £90. 


Delagoa Bay.— Messrs. W. A. Baker, Ltd., of Newport, 
have secured the order for the supply of the constructional iron- 
work for the boiler house, engine room and car-shed for the new 
electric power station at Delagoa Bay, South Africa. 


France.—The French Post and Telegraph Authorities in 
Paris have just given out tbe following contracta:—La Société 
Industrielle des Telephones, Paris, 10 kilometres of lead-covered 
gutta-percha insulated electric cables, 7 kilometres ditto, with 7 
conductors, and 7 kilometres ditto, with 3 conductors; the India- 
Rubber and Gutta-Percha Co., of Persan-Beaumont, 10 kilometres 
ditto, with 7 conductors; Messrs, G. & Н. B. de la Mathe, of 
St. Maurice, 30 kilometres of telephone cable (one conductor); 
Messre. Geoffroy & Delore, of Clichy, 100 kilometres ditto, with two 
conductors, and M. Grammont, of Pont de Cheruy, 10 kilometres 
ditto, with 14 conductors. 


Hammersmith.—The M.B.C. has placed an order with 
Mesers. Bruce Peebles & Co., for а special transformer at £243. 


Houghton-le-Spripg.—The tender of Messrs. Krauss 
and Co., Ltd., of Bristol, has been accepted for laying the perma- 
nent way of the electric tramways. 


Islington.—The M.B.C. Lighting Committee has accepted 
the following tenders :—For supplying 159 induction motor meters, 
Electrical Co., Ltd., £559; for 36 induction motor meters, Brush 
Electrica] Engineering Co., Ltd, £91 10s. 


(Continued on page 105.) 


LE ——;.:..ßx; ——k:;.:x: xx .ññ᷑ ᷑ñ7ñ7.ʃͤ—ͤ»̃¾—¼ʃͤð..̃—.u——1—.̃—.¼—¼' Äͤ8 ЧҮЛ dr ӣн 


Vol 53. No. 1,838, Jury 17, 1908. THE ELECTRICAL REVIEW. | 101 


THE NEW ELECTRICITY WORKS OF THE 
MANCHESTER CORPORATION. 


(Concluded from page 22.) 

THE generating station at Bloom Street is practically an 
extension of the original Dickinson Street station, from 
which it is separated only by an arm of a canal, crossed by 
а gangway; it was erected mainly for the purpose of 
supplying power to the tramways, and presents one of those 
rare instances in which a power station is designed and com- 
pletely equipped from the very start, there being no pos- 
sibility of extension on this site. 

Owing {о the 
shapeof the site, the 
boiler house makes 
an angle with the 
engine room, leav- 
ing а triangular 
space between, as 
shown on the plan 
of the station given 
on p. 103. At опе 
end of this space 
the chimney shaft 
is situated, with a 
36 in. atmospheric 
exhaust pipe carried 
up one side of it. 

The site is 
bounded on two 
sides by the canal, 
which lies along the 
whole length of the 
boiler house and 
one end of the 
engine room: the 
other two sides face 
Bloom Street and 
Winser Street. 

The boiler house 
measures about 172 
ft. x 86 ft, and 
contains on the 
ground floor 11 
Babcock & Wilcox 
boilers, set in six 


Over the boilers are the economisers, of the Green type, 
there being 160 tubes in each of the 11 economisers ; the 
scrapers are driven by Mather & Platt motors. Above Ше: 
economisers are the feed-water tanks, and over all come 
the coal bankers, which are capable of holding 800 tons of 
coal; this is brought to the works in wooden boxes, as is 
customary in Lancashire when the coal is water-borne by 
canal А travelling crane, by Messrs. Stothert & Pitt, 
which runs along the top of the bunkers, lifts the boxes 
direct from the barges and tips the coal into the bunker 
where it is required. 

The coal is fed to the boilers by gravity, the shoots being 
provided with 
measuring appara- 
tus. The stokers 
are driven by 
Mather & Platt 
motors. 

The feed - water 
arrangements are of 
an exceptional 
character, there 
being а separate 
equipment for each 
battery of two 
boilers; іп fact, 
each pair of boilers, 
with twofeed pumps 
and two есопо- 
misers, forms an 
independent unit, 
and the connections 
are such that either 
pump can feed the 
boilers direct or 
through either 
economiser. The 
pumps were made 
by Messrs. G. & J. 
Weir, of Cathcart, 
and are installed in 
a basement beneath 
the stoking floor. 

The ashes from 
the boilers аге 
dropped into trucks 


batteries. Each . 1,800-xw. MUSGRAVE- WESTINGHOUSE STEAM DYNAMO. and wheeled along 


boiler has a total 

heating surface of 5,140 sq. ft. and is composed of 18 
sections of tubes, each section having 12 tubes in height, 
with ап additional row of tubes constituting the firm's 
patent Scotch furnace or double combustion chamber, thus 
making the construction 18 tubes in height. The tubes 
are 4 in. in diameter, and 18 ft. long, and the sections are 
connected together by two steam and water drums, 48 in. in 
diameter and 23 ft. 7 in. long, connected at the rear end 
by а cross drum 20 in. diameter x 8 ft. 6 in. long. These 
boilers are capable of withstanding a working pressure of 
160 Ibs. per sq. in., and are fitted with B. & W. steam 
superheaters and chain-grate stokers, Each boiler ів 
eapable of evaporating 18,000 lbs. of water per hour, and 
the steam is normally superheated 100° F. 


a tunnel to barges 
on the canal. The chimney shaft is of brick, 223 ft. high 
and 12 ft. in diameter inside. 

There are two main equalising steam pipes in the boiler 
house, each 14 in. in diameter, with a branch from each 
boiler to each pipe; each engine likewise has duplicate 
13 in. steam pipes from these mains, as far as the main stop 
valve, with а separator on each pipe. 

The engine room measures about 150 ft. by 44 ft., and is 
36 ft. 6 in. high to the crane rails; the crane is electrically 
driven, with three motors and two speeds in lifting, and was 
supplied by Messrs. P. R. Jackson & Co. The room is 
admirahly lighted from the saw-tooth roof with north light. 

Tbe generating plant consists of four  Musgrave- 


Westinghouse steam dynamos, each giving normally 1,400 
F 
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Kw. at 75r.p.m. The engines were made by Messrs. John 
Musgrave & Son, Ltd., of Bolton, and are of their vertical 
compound type, with the dynamos between the cranks, The 
cylinders are carried 
on very massive 
standards, rising 
from heavy cast-iron 
bedplates, and are 
fitted with Corliss 
trip valve gear, 
driven by separate 
eccentrics. Pro- 
vision is made for 
controlling the 
valve gear of both 
cylinders by means 
of the governor, 
but it has been 
found preferable to 
use а fixed cut-off 
on the low pressure, 
and to govern 
the high - pressure 
cylinder ouly. An 
emergency  gover- 
nor is also pro- 
vided. The gear 
is very quiet in 
action, and the 
engines themselves 
are practically noise- 
less, while thedesign 
is as usual admir- 
able, not only in 
&ppearance, but 
also in working. 
Each engine is 
provided with a fly- 
wheel weighing 125 
tons, there being in 
all nearly 200 tons 
on the two main 
bearings. The fly- 
wheel is built up 
with 10 arms, and 
teeth are provided 
for the electric bar- 


2 ч 
И 


View or ОРРЕВ Works or Muscrave 3, 00C-A. p. ENGINES. 


The generators аге of the Westinghouse Co.'s standard 
type. Each machine has a normal output of 1,800 kw., 
with a capacity for 25 per cent. overload continuously, or 


90 per cent. for 
short periods. The 
overall dimensions 
of the frame are :— 
20 ft. 8 in. high, 
9 ft. 3 in. wide, and 
26 ft. long, while 
the commutator and 
armature diameters 
are 10 ft. and 12 ft. 
respectively. The 
armature is drum- 
wound, on a core 
built up on a heavy 
cast - iron spider, 
which is pressed on 
to the shaft and 
secured by shrink- 
ing rings before the 
fly-wheel hub is 
fitted in place. The 
commutator is con- 
structed of 900 
segments, insulated 
with mica, and fixed 
to the spider by 
clamping rings and 
bolts. The total 
weight of armature 
and commutator 
complete is nearly 
38 tons. Carbon 
brushes аге used, 
and each holder is 
bolted to a central 
ring, connected, 
through suitable 
gearing, to hand 
wheels at each end 
of the machine. 


The field frame 


contains 20 poles, 
of eoft iron lumina- 
tions cast into the 


yoke, which is split vertically to permit of examination of the 
armature at any time. The machines are designed for a dpeed 
of 75 revs. рег min., and supply current either at 410—440 


ring gear in its «ut'r periphery. The main shaft is 
27 in. in diameter in the commutator end bearing, and 
30 in. in diameter at the fly-wheel end. 
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volts for lighting, or 500—550 volts for traction loads. For 
the former they are connected as shunt-wound generators, and 
for the latter as compound-wound, the change being effected 
by a switch pillar at the side of each machine, with inter- 


XMAUST PIPE 


WINSER ST. 


CLOOM ST 


PLAN OF BLOOM STREET STATION. 


locking gear to prevent the possibility of an error being 
made in changing over. 

Each engine is provided with a separate surface con- 
densing set, and the condenser is divided into two parts, 
with separate branches from the common exhaust pipe. The 
condensing plant is fixed in the basement between the 
foundations of the engines. Gwynne centrifugal pumps, 
duven by Westinghouse motors, supply the circulating 
water, which is obtained from the canal by means of four 
culverts, the hot water 
being similarly dis- 
charged at a point 
remote from the intake. 
The air - pumps are 
driven off the cross- 
heads of the engines, 
there being two pumps 
toeach set. The con- 
densation water is run 
to waste, a.d the whole 
of the feed water is 
derived from the towu 
mains; it would seem 
that there is room for 
improvement in this 
connection. The ex- 
haust pipes are provided 
with automatic valves 
for exhaust to atmos- 
phere in case of failure 
of the vacuum. 

As will be seen from 
the plan, there is no 
space to spare in the 
station, which is com- 
pletely filled. The 
triangular space between 
the engine room and 
boiler house has been 
roofed over and made 
ne of as n switch- 
107111. 

The plant is used for both lighting and traction, working 
in conjanction with the Dickinson Street plant, and the 
bus-bars in the two stations are directly coupled together by 
&out eables, which are carried along a cable tunnel in the 


station, and are run in troughing, filled up solid with 
bitumen, over the gangway crossing the canal. 

The generator panels are at the middle of the board, and 
are provided with throw-over switches, by means of which 
any generator can be used for either lighting or traction, as 
may be required. The positive and negative switches are 
fixed in separate panels or compartments, this part of the 
beard being of the cellular type. Over the switches are 
Cowan non-return cut-outs—not maximum current circuit- 
breakers, which are only 
used on the traction 
feeders. At the top of 
the generatur board are 
two lighting and two 
traction voltmeters, and an 
edgewise Evershed am- 
meter for each panel. Six 
generator panels are pro- 
vided, four for the 1,800 
KW. generators, aud two 
for the two 750-Kw. 
traction sets in the Dickin- 
son Street station; the 
excitation of the latter is 
controlled from the switch- 
board in Bloom Street 
station. 

Adjoining the generator 
panels is a  paralleling 
panel for the connections 
Dickinson Street, 

fitted with ammeters read- 
ing to 2,000 amperes, and 
main switches. 
The traction feeders are 
25 in number, each controled by a main switch, Cowan 
circuit-breaker and ammeter. All the current to the tram- 
ways passes through the shunt of a recording ammeter, 
as the supply is charged for on the maximum demand 
system ; separate watt-hour meters are also to be installed, 
to record the energy supplied for traction only. 

The lighting feeder panels are six in number, on the right 
hand of the generator panels, and provide for 24 feeders, 
of which the positives are above and the negatives below, 
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with edgewise ammeters at the top. The feeder cables are 
all coupled in pairs to single switches. | 

Beyond the lighting board is a switchboard for controlling 
the station motors and lighting. 
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The switchboard was constructed mainly by the Edison 
and Swan Electric Light Co., Ltd., with Evershed instru- 
ments and Cowan automatic cut-outs, and British Thomson- 


Houston switches, 
The station was 
originally designed 
by Мт. С. Н. Word- 
ingham, and the 
buildings were 
erected during his 
tenure of office; it 8 
was completed by 
Mr. G. F. Metzger. 
Descriptions of 
the Dickinson Street 


at the points marked 4, 4, and the circulation of the air that takes 
place from the outside into the car is shown by the arrows marked 
B, B. With the use of these windows, experience has Shown that 
the only thing wanting forthoroughly ventilating а tramcar is some 
| provision for а further 
supply of fresh air 
from the outaide into 
the car, and a means 
for the escape of the 
foul air, which cannot 
get out withont inter. 
арав к the current 
o esh air i 
into the car throug 
the hinged windows 
already referred to. 
This increased supply 
is provided for bya 
hinged sash on each 


stations have ap- DIAGRAM SHOWING IMPROVED VENTILATING ARRANGEMENTS. side of the door at 


peared in the 


ELECTRICAL REVIEW from time to time, the latest being 
April, 1901; we do not therefore propose to deal with this 
beyond the reference which has already appeared in this article. 


each end of the car, 

marked on the dia- 
gram ғ, ғ. These sashes can[be opened in exactly the same way 
as the rashes 4, 4 at the sides when additional fresh air is required. 
They ar» also provided with perforated louvre panels on the 
outside, and they admit of a large supply of fresh air passing in- 
wards without interfering with the arrange- 
ment of coloured signal lenses, and with- 
out allowing the admission of water in wet 
weather. 

The outlet for the foul air has been pro- 
vided for by а recess made ia the roof of the 
car, marked o, o, which, as shown in the 
diagram, is just above the hinged windows 
above referred to. The circulation of the 
foul air tbrough this recess to the outside 
is shown by the arrows marked р, р. Oa 
the outside of the car on each side and con- 
necting with this recess are fixed ventilators, 
marked x, E, constructed in such a way that 
no air can pass into the car at these points, 
but the ventilators draw the hot air oot 
when the car is running. It will be noted 
that this recess c, o connects not only 
direct with the interior of the car, but also 
with the roof space н, н between the mill- 
board ceiling and the main deck, and that 
this space, which in ordinary tr«mcars is а 
dead air space, is thoroughly ventilated by 
this arrangement. 

If required, а further outlet for the hot 
air ia the top of the car may be provided 
for by perforating the millboard ceiling to 
connect with this space and, indirectly, 


INTERIOR OF Сав. with the ventilators on the outside of the 


Car. 
The foul air outlets cannot be closed, so 
In conclusion, we have pleasure in expressing our in- ше е ше: «d io car 1 „provided with a circula- 
debtedness to Mr. G. F. Metzger, city electrical engineer, for tion of fresh air, without annoying draughts. — | 
the facilities which he has kindly afforded e for the ANO ae Br Ce on ot FRIN рине ортези аиа оаа 


preparation of the article and obtaining 
photographs of the plant. Mr. S. L. 
Pearce, deputy electrical engineer, and Mr. 
McKenzie, resident engineer at Stuart 
Street, also afforded us valuable assistance, 
for which we return our best thanks. 


IMPROVEMENTS IN CAR 
CONSTRUCTION. 


Mzssns. Dick, Кевв & Co, LTD., have 
recently delivered to the Leicester Cor- 
poration а sample саг built by the Electric 
Railway and Tramway Carriage Works, Ltd., 
Preston, Lancashire, which embodies some 
features that are new and important in 
traucar construction. These features are 
principally an improved method of ventilation, 
and an improved design of interior finish, 
which taken together have produced a 
very satisfactory result. 

The provision made for ventilation will be 
understood from the annexed diagram, which 
shows a cross-section of а top-seat tramcar 
roof constructed to provide for an inlet of 
fresh air and an outlet for the foul hot air 
that ascends to, and fills, the upper part of the 
car. 


sIEXTERIOR OF CARB. 


The inlet for fresh air is provided for through the usual line of itself to very satisfactory treatment in the way of interior design 
hinged windows placed above the large fixed glass windows, which and general finish, which adds very largely to its appearance. 
were first adopted by, and have since become an essential feature of, The views given herewith show how thellactual construction is 
the Preston standard top-seat car. They are shown in the diagram carried out, the parts being lettered as in thefdiagram. 
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No one who has travelled much in tramcars can be ignorant of 
the foul! condition sometimes met with in their atmosphere, and 
every improvement in the ventilation, ‘such as that here recorded, 
will be cordially welcomed by him. 


CONTRACTS CLOSED. 


(Continued from page 100.) 


Gloucester.—The City Council on Wednesday accepted 
the following tenders :— 

Section A.— Generating plant (79 tenders, ranging from £5,117 18. 
to £3,282): the General Electric Co., (1900), Ltd., including English- 
made dynamos and Willans engine, £3,464 17s. 4d. 

Section B.—Condensing plant and pipework (27 tenders, ranging 
from £1,206 to £835 103.): Messrs. Summers & Scott, £890. 

Section C.—Switchboard and instraments (27 tenders, ranging 
from £1,933 16s. 8d. to £1,136 8з. 5d.): Messrs. J. G. Statter and 
Co, £1,174 8a. 5d., subject to their satisfying the engineers on cer- 
tain details of construction, &c. 

Section D.— Battery of accumulators and reversible booster (31 
tenders, ranging from £2,313 to £1,137 3з.): Messrs. Crompton and 
Co., Ltd., £1,551 11s. 

At a meeting of the Tramways Committee held on July 3rd, 
Messrs. Dickinson & Hammond presented a report with analyses of 
the tenders received for the following sections, the Committee 
recommending that in each case the recommendation of the engi- 
neers should be accepted :— 

Section E.—Rails and accessories (26 tenders, ranging from 
£15,398 to £13,132). Section F.—Construction of permanent way 


(23 tenders, giving schedules of prices which, according to quantities 


estimated by the city surveyor, would range from £15,511 to 
£29,828). The engineers m that Mr. George Law's tenders 
were the lowest for Sections E and F combined, and that it would 
bean advantage for the same contractor for constructing the per- 
manent way to be also responsible for supplying the material. The 
combined tenders of Mr. George Law, of Kidderminster, for Sec- 
tions E and F, amounting together (approximately) to £47,655, 
were recommended subject to his agreeing to supply rails and other 
materials of British manufacture to be approved by the engineers. 

Section G.—Cables, trcughs and feeder pillars (23 tenders, 
ranging from £6,100 to £4,520): the British Electric Equipment 
Co. for Callender’s lead-sheathed cables (the lowest), £4,520, subject 
to their giving the Corporation the option of having Callender's 
vulcanised bitumen-covered cables on the Corporation agreeing to 
pay the extra price charged for same by Oallender’s Cable and 
Construction Co., Ltd., the extra price being estimated at £584. 

Section H.—Poles (26 tenders, ranging from £7,944 to 23,931): 
Messrs. J. G. White & Co., Ltd., £4,381 (the lowest complying with 
with the specification). 

Section I.—Overhead line materials and rail bonds (22 tenders, 
ranging from £3,075 to £1,875 13s. 9d.) Section J.—Erection of 
poles and overhead equipment (18 tenders, ranging from £8,345 178. 
to £576 11s8.): the British Electric Equipment Co. for sections I 
and J, amounting together to £2,857 9s. 10d. (the lowest tender for 
the two sectione). 

Se tion K.—Car bodies and trucks (32 tenders, ranging from 
£7,680 to £5,112 184): the Brush Electrical Engineering Co, Ltd. 
(tbe lowest complying with tbe specification), £5,417. 

Section L.— Electrical equipment of cars (24 tenders, ranging 
from £4,929 15e. ба, to £3,689): Messrs. Dick, Kerr & Co., Ltd. 
(the lowest), £3,689. . 


Manehester.—The Corporation has again accepted the 
tender of Mesers. Rowland Carr & Co. for the supply of box- 
compound for 12 months’ requirements of the electrical department. 


Leigh.—The Tramways and Electricity Committee has 
let the following contracts:—Babcock & Wilcox, Ltd., water-tube 
boiler; Ieaac Storey & Sons, Ltd , condenser, oil separator and feed 
pamp; Klein Engineering Co., Ltd., cooling tower; Chamberlain 
and Hookham, Ltd, electricity meters. 


Littleborough.—The U.D.C. has accepted the tender 
of the Rochdale Electric Co., Ltd., for the complete electrical 
equipment of ite new supply station, together with the wiring of 
the Carnegie Library, municipal offices, new Board Schools, &c., to 
the specification of Me. W. О. С. Hawtayne. 


Llandilo.—The U.D.C. has placed the order for engine, 
generator, boiler and switchboard with Messrs. Bertram Thomas, 
Manchester. The generator and switchboard are both to be of this 
firm’s own manufacture. This is the first extension to the station. 
The whole of the original plant and cables were also supplied and 
erected by the same firm. 


Lendon.— The L. C. C. has placed its contract for 
British-made high and low-voltage lamps with Mackey's Electric 
Lamp Co., Led. 


Maidenhead.— The T. C. has accepted the following 
tenders :—Extension of steam, exhaust, feed and other pipes, feed 
pump, &c, Mesars. Aiton & Co., £490; extensions to switchboard 
connections of new dynamo, Messrs. Johnson & Phillips, £236 ; 
water tower, Klein Engineering Co., £240; circulation pump, 
Messrs. J. IH. Carrathersi&iCo., £140. i 


West Ham.—The Corporation has accepted the tender 
of the Harris Patent Fe-d Water Filtar, Ltd., for a feed water 
urifying plant at £1,190. Messrs. Macartney, McElroy & Co., 
td., have been psked to proceed with the overhead equipment of 
the Barking Road tramways, as an extra order under their contract 
and at the schedule rates therein. 


ADDENDUM TO ELECTRICITY WORKS 
LISTS. 


SHEFFIELD.—Add one gencrating set; total capacity of plant, 
5,125 xw. Max. load, 2,797 kw. Total capital exp., 
£619,855. Рг. Itg., 212,722 8-0.р.; lamps added, 46,965. 
Motors 209, of 1,104 nr. Ltg., 4d.; power, 2d. to Id. 
Units sold, 2,919,722; price obtd., 3:56d.; works costs, 
98d.: total costs, 1 28d. 


THE MUNICIPAL ELECTRICAL 
ASSOCIATION. 


THE eighth annual convention was opened on Wednesday at 
Sunderland. Notwithstanding very adverse weather, the 
assembly was a large one. The members were welcomed 
by the Mayor, who referred to the importance of municipal 
electrical undertakings, and to their dependence upon the 
members of the Association. Не commented upon the rapid 
strides made in electrical work, and the great importance of 
choosing the latest type of machinery. Sunderlaud had 
invested half a million sterling in its undertaking. The 
President, Mr. J. F.C. Snell, thanked the Mayor for his 
remarks, and then delivered his presidential address, a lengthy 
abstract of which appears on other pages of this issue. 
Alderman Norman, of Cheltenham, moved a vote of thanks 
te Mr. Snell, and in doing so, expressed his appreciation of 
the services rendered by municipal engineers as a whole, and 
hoped that the Association would give evidence before the 
Royal Commission on Municipal Trading in support of the 
Preaident's contention. Bailie Maclay, of Glasgow, seconded, 
and bore testimony to Mr. Snell's abilities. He trusted that 
much valuable information would be disseminated, as it was a 
case in which it was equally blessed to give and to receive. 
The Mayor and the President briefly returned thanks. 

Subsequently Mr. Alderman Smith, of Barrow, read his 
paper on “ Statistics of Electrical Supply," and a lively dis- 
cussion ensued, the remarks being mainly devoted to the 
controversy of Company v. Corporation. On behalf of the 
companies, Messre. Madg-n and Vesey-Brown and Major-Gen. 
Webber took a leading part, somewhat upsetting the equani- 
mity of the meeting, so that it needed all the efforts of the 
civic representatives of Glasgow, Bolton, York and l'oncaster 
to soothe го еа feelings. 

Unfortunately, as a result of this debate, Mr. Chamen’s 
paper on ** The Possibilities of future Economies in Electrical 
Illumination " had to be taken as read, through lack of time. 
А few brief remarks, however, were made in respect to it, 
Dr. J. W. Swan taking part. 

The company subsequently took luncheon at the Town 
Hall, at the invitation of the Corporation, municipalists and 
anti-municipalists sitting down together, lion and lamb-like. 

The usual loyal and ]ocal toasts were given with full 
musical honours. 

Before proceeding to visit the electrical works, as arranged 
in the programme, the party was victimised by the inevitable 
camera fiend. 


^ 


NOTES. 


A Trafford Park Fatality.—One day last weck а 
workman named Clague, at the Westinghouse Works in Trafford 
Park, received a fatal shock. A 50-ton erane in the steel foundry 
had not been working satisfactorily, and men employed upon it bad 
complained of receiving slight shocks. Olague, along with another 
man, went upon the crane, which is 70 ft. from the ground, to do some 
work. He entered the switch cage to turn on the lights, and 
had no sooner done so than he regeived a shock, which proved 
instantly fatal. 
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South African Notes, — Our Johannesburg corre- 
spondent writes: — 

Bu’awayo.—Mr. Laughton, the town engineer, has been appointed 
electrical inspector, in addition to his ordinary duties. 

Natal Parliament.—A Select Committee has been appointed to 
inquire into the Sydenham Electric Tramways Bill. The Durban 
County Tramway Bill has passed the second reading. It has been 
suggested in Parliament that direct telephonic communication be 
establisLed between Durban and Johannesburg. 

Lourenço Aſurques. Mr. A. E. Saunders, the superintendent > 
the South Africau Telegraph Co. at Lourer.co Marques, has just left 
for England on а 12 morthe' furlougb, his place being taken, pro 
tem., by Mr. J. R. Smith, late superintendent of the Mauritius 
station of the Eastern Telegraph Co. 

Port Elizabeth. —The Town Council is considering an offer from 
tho South African Lighting Association to light tbe street lamps at 
а rate of 9s. 6d. per lamp per month. 

An electrical installation was recently completed by Messrs. 
Johnson & Fletcher, at the Globe and l'be nix Mine at Bulawayo. 
А 175-u.P. Belliss engine, running at 400 r.p m., drives by belt a 
three-phase alternator for 550-volts pressure. А blue Vermont 
marble switchboard is provided, with four panels. Three three- 
phase motors have been put ір, the largest for driving the work- 
shops being 40 в.н.р. A 20-H г. motor drives a triplex vertical 
pump. To reduce the working expenses of the cyanide plant, a 
15-н.р. motor has been erected to work a haulage system which 
will carry the tailings from the leaching vata to the tailings dump. 


The John Fritz Medal.—Mr. C. W. Hunt, of New 
York, the secretary of the John Fritz Medal Fund Corporation, 
has placed before us a pamphlet relating to the John Fritz medal, 
in which the rules of the award and the conditions under which it 
is made are fully set out. The medal is to be awarded by the Cor- 
poration "to that person who shall be selected as being entitled 
thereto for the most notable scientific or industrial achievement." 
The board consists of four members of each of the American Civil, 
Mining, Mechanical and Electrical Engineers’ Institutes. Mr. Hunt's 
address is 220, West Fifty-seventh Street, New York. 


Junior Institution of Engineers.—4At а гесе meet- 
ing of this Institution a lecture on “High Frequency Electric 
Discbarges“ was given by Мг. R. P. Howgrave Graham, A. I. E. E. 
The lecturer first explained the principles of “t elf- induetion“ and 
" capacity," and the conditions necessary for their combination to 
produce oscillatory discharges of exceedingly high frequency. The 
range of frequency of electric oscillations up to 30,090 millions per 
second was briefly sketched, and some attention was given to 
practical details. The enormous effects of self-induction were 
demonstrated by various striking experiments. An account, illus- 
trated by lantern slides, was then given of the work of Nikola 
Tesla and others, after which several beautiful experiments with a 
large Tesla coil were shown, including direct and brush discharges 
at very high voltages. Amongst other examples, the very high 
voltage current, after passing along a single transmission wire of 
No. 40 Eureka, flowed through the primary of a small coreless trans- 
former and into an irsulated metal plate, there being no return 
wire. The secondary, with only five turns, lit a 25-volt lamp. 
Eventually the transmission wire was cut and the power for a 
smaller lamp was transmitted by electrostatic induction between 
two plates more than 1 ft. apart. A vote of tbauks was accorded 
the lecturer, special reference being made to the highly success- 


ful series of brilliant experiments with which the lecture was 
illustrated. 


Electricity in Mines.—At Cardiff, on Friday, the 10th 
inst., the South Wales and Monmouthshire Institute of Engineers 
discussed at great length a paper on electricity as Тһе Motive 
Power of the Future," submitted by Mr. Horace D. B. How, 
A.M.LE.E. Mr. How attributed the prejudice against the appli- 
cation of electricity in mines to ignorance, and its baseless fore- 
bodings and apprehensions, Lat colliery managers say what they 
wanted and then electrical engineers would do what was wanted. 
He had no hesitation in offering to put down armoured cable, poly- 
phase machinery, and switch gear, to do any duty that might be 
required in the most fiery mine in South Wales, and to work the 
plant and stay down for six months to look after it. He bad already 
pointed out, in some gatherings, that there was no desire on the 
part of electrical engineers (as some mining engineers seemed to 
think) to ram electricity down their throats; but let them look 
round and see where electricity could protitably be used, and having 
decided that, put it in regardless of cost. If, by spending £10,020, 
they could effect a saving iof £5,000 a year, the advantage of the 
first cost was obvious. Mr. How received hearty thanks for his 
paper. Principal Griffiths, D.Sc., also, during the initial discussion, 
impressed upon the Institute the fact that if the idea became 
fixed in their minds that electricity could not be safely used 
underground, they at once bandicapped investigation. Mr. W. 
Scott, А.МІЕ E., also submitted a paper on “Electric Motive 
Power in Mines and Collier.es.” 


Obituary,—We learn with regret of the death of Mr. 
Killingworth Richard Hedges, which occurred on July 10th, at 
Montagu Square, London. Mr. Hedges was perhaps better known 
among electrical engineers in the earlier years of the industry, 
when his attention was engaged with central electric station ques- 
tions. In more recent years he had devoted himself very zealously 
to the subject of lightning and the protection of buildings there- 
from. Не had acted in an advisory capacity in connection with 
the protection of St. Paul’s Cathedral and numerous important 
public buildings; both in this and foreign countries, and latterly 
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rendered great service in connection with the Lightning Research 
Committee, whose work has frequently been referred to in ош 


columns. The funeral took place at Sunbury-on-Thames on 
Tuesday. 


Appointments Vacant.—An improver (£52) is wanted 
for Tonbridge ; engineer-in-charge (£1C4) for Bermondsey ; assistant 
superintendent in the Indian Government Telegraph Department, 
at Rs. 4,200 per year; chief clerk for the Mansfield electricity 
department; switchboard and sub station attendants for the Manx 
Electric Railway  Co.; chief assistant electrical engineer at 
Hoylake (£125). See Official Notices“ to-day. 


Compounded Asynchronous Machinery.—With re- 
ference to Mr. G. Hooghwiukel’s article, which commences on p. 122 
of this issue, we perbaps should mention that this contribution 
would have appeared much earlier but for the pressure upon our 
space. It has been in our hands for some weeks. 


Personal.— Mr. Llewelyn B. Atkinson, A. M. I. C. E., has 
recently joined the board of Messrs. W. T. Glover & Co., Ltd. His 
lengthy experience with all classes of mining work will be especially 
valuable, row that this branch of engineering is coming under the 
intluence of electricity. 

Mr. Frank Broadbent, M.I.E.E., consulting engineer, has changed 


his offices from 5, Bond Court, Walbrook, E.C., to 4, Queen Street 
Place, E.C. 


Electrical Engineers Libel Action.—Mr. Justice 
Lawrance. sitting with a special jury in the King's Bench Division on 
Wednesday, heard an action by Mr. S. P. W. Sellon, civil engineer, 
35, Victoria Street, against the Daily News for damages for 
alleged libel contained in an article published in November last. 
The defendants denied the libel, and pleaded justification. Mr. 
C. F. Gill, K C., and Mr. C. W. Mathews appeared for the plaintiff, 
and Mr. Rufus Isaacs, К.С, aud Mr. Hugh Fraser for the 
defendants 

Mr. Gill said the plaintiff had attained considerable eminence in 
his profession, and had been appointed by Mr. Bryce, when 
President of the Board of Trade, to the Commission which inquired 
into the question of light railways, the outcome of which was the 
Light Railways Act. He was also consulted by a large number of 
Ccrnorations and private clients, and was retained by the British 
Electric Traction Co. at a salary of £1,500 а year. The Daily News 
last autumn had published a series of articles on Municipal 
Socialism.” and the one of which the plaintiff complained was a 
strong attack on the British Electric Traction Co. It mentioned 
plaintiff by name, connecting him with Jabez Spencer Balfour aud 
Henry Granville Wright, aud the tone of the article reflected dis- 
creditably on him, and imputed professional misconduct. Plaintiff 
complained to the editor of tbe Daily Лез, who said he would 
correct any inaccuracy that could be pointed out, but apart from 
that there was nothing which he could apologise for or withdraw. 

The plaintiff gave evidence, and said tbe Electric Traction Cor- 
poration, which was the predecessor of tbe British Electric Traction 
Co., was quite a different undertaking from that with which Jabez 
Ralfour and Henry G. Wright bad been associated. He complained 
that the article did not make this clear, and that it suggested that 
after assisting in getting the Light Railways Act passed, he pro- 
ceeded to reap tbe benefit of it. 

Cross-examined, Witness said he did not complain of the facta 
get forth in the article, but only of the comment. The British 
Electric Traction Co. sometimes came into conflict with local 
authorities in connection with tramway undertakings, but he had 
never acted as consulting engineer to both. It was contrary to his 
agreement. 

The jury returned a verdict for the plaintiff with one farthing 
damages. 


The Atkinson-Schattner M.D. Indicator, — This 
indicator bas been approved by the Board of Trade. 


The Hotwell as Oil Extractor.— Water carries oil 
into the boilers simply because sufficient time has not been allowed 
for the oil molecules to separate out of the water by gravity. This 
is due to the small ditference of gravity between oil and water, 
and to the viscosity of the water which will not give way to the 
push of the oil particles caused by the difference. A paper те- 
cently presented to the American Society of Mechanical Engineers 
by A. Н. Eldridge, describes а hotwell in which, by means of 
vertical batile walls of simple form, all oil is claimed to be kept out 
of the boilers. It is au easy matter to build tabks with vertical 
battle plates to compel underflow of the water from condensers. 
These will effect good separation; but a separator of water placed 
in the course of the exhaust pipe seems to remove most of the oil 
with the water and should prove beneficial in keeping the con- 
denser tubes free from oil likewise. So, also, centrifugal effects 
may be brought to bear on emulsified oil, and the gravitation effect 
increased in the ratio w- : w?—w? where w and w are the res- 
pective specific gravities of the water and of the oil to be separated. 


The Navy Boilers.—It appears as though an attempt 
were on foot to revive the Belleville boiler, the Europa, having 
been retubed, and the Syartiute have come home from the East, and 
much fuss is being made of their performance. One of them, the 

Jurupa, has averaged 10°75 knots, the other 13 knots. Now these 
ships are supposed to run at 20 knots, or even more. The resistance 
of s ship and the power required vary as the cube of the speed. 
Thus 20° = 8,000 and 13° = 2,197, so that the faster ship only came 
home at about one-fourth its power. It has all along been recognised 
that the Belleville or any other boiler would be right for easy 
steaming. There is an enormous latitude for easy work when а ship 
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runs at quarter power. She can work half her boilers at balf power, 
and go on to the other half when the slightest trouble occurs, but it 
is а poor ground on which to base a panegyric upon the Belleville 
boiler. 


Liquid Fuel for Power Purposes.—Continuing his 
articles in the Engineering Magazins, Mr. A. L. Nelliston points out 
the importance of considering the liquid fuel problem from a con- 
servative standpoint owing to the limited amount so far available, 
the total output of the United States in one year (1901) being under 
70 million barrels, or sufficient опу to develop 3 million H.P.-days 
of 10 hours, а mere fraction of the world's total power, quite apart 
from the use of the greater part of American oils for lighting and 
lubricating purposes. In certain areas the use of oil fuel does pay, 
and the radius of its commercial use extends obvióusly to such а 
point that the advantage is swamped by the less price of coal. Oil 
is an economy in various directions. It diminishes labour in 
stoking, ash removal, cleaning, stand-by losses and interest ou 
surplus plant owing to the greater facility it affords for sudden 
&purts of energy. Clearly, then, every case must be considered by 
itself before accurate conclusions can be drawn. There is iu 
addition tbe asthetic advantage of cleanliness. As regards smoke, 
however, oil bas the advantage only because it is really worse than 
coal ; so much worse as to have compelled the use of appliances and 
methcds and principles which would meke coal fires alao smokeless. 
Coal is so much less smoky tban oil that it is allowed to be burned 
on incorrect principles; oil compels attention and gets it. The 
autbor shows by simple calculations the maximum efliciency to be 
hoped for from oil fuel. The efficiency of oil can be greater 
than coal, probably because it is cleaner and free from dust and 
combustion temperatures are higher, being less diluted with cold air 
in excess, so that the maximum efficiency of oil may be secured ata 
higher rate of steam production than the point of maximum effi- 
сіспсу of coal, in опе case reaching as high as 78:5 per cent. 
when the evaporation rate was 3°74 lbs. per eq. ft. of heating surface, 
as compared with a maximum for coal of 71:4 per cent., and 2:22 lbs. 
evaporation, a gain of 7:1 per cent. in efficiency, and 68 per cent. in 
capacity. Additional savings due to oil arise from the constantly 
closed furnaces, but this ad vantage appertains also to the mechanical 
stoking of coal. About 24d. per ton in favour of coal is, however, 
allowed to provide for repairs to brickwork, owing to the expansion 
stresses due to higher temperatures. It appears to be in the brick- 
work, and not in the boilers, that oil becomes more costly in repairs. 
It appears likely that if oil becomes more plentiful and in greater 
demand, it will urge forward the production of such new refractory 
materials aa siloxicon, whicb are the product of the electric furnace 
at high temperatures, and therefore suitable materials for high tem- 
perature furnace work. 


THE CENTRAL STATION ENGINEER. 


MR. R. A. Снлттоск, electrical engineer to the Corporation of 
Bradford, bas been recommended by the Electricity Committee 
for appointment as chief electrical engineer to the Corporation of 
Birmingham at £1,000 per annum, in place of Mr. J. C. Vaudrey, 
who is retiring. There were 79 appli anta, and the short leet con- 
sisted of Mr. McCowen, Belfast; Mr. Thursfield, Chester; Mr. 
Chattock, Bradford; Mr. Giles, Blackburn. Mr. Chattock is 38 
years of age, and a native of Solihull, Birmingham. He was edu- 
cated at University College, London, served his apprenticeship at 
Blackwall Ironworks, and has bad experience with the Metropolitan 
Electric Supply Co., Ltd , also as Chief to the St. John’s Vestry, Hamp- 


stead, and at Bankside before going to Bradford, where he has | 


been three years. 

Mr. W. T. WARDALE, assistant engineer at Peterborough, has been 
appointed shift engineer at the Sheffield Corporation Tramway 
Power Station. 

Mr. J. E. Doidge, late chief assistant at Malta Electricity Works, 
bas been appointed assistant to the Municipal Council at Sbangbai, 
at a salary of 175 taels per month. | 

Mr. YAPP, assistant engineer at the Sutton Electric Lighting 
Werks, has left Sutton to take up the post of chief engineer at the 
Sheerness Electricity Works. 

Mr. H. L. Percy, of the Wimbledon Council's Electricity De- 
partment has been appointed assistant engineer at Chesterfield. 

On Saturday, 11th inst., the employés of the Wimbledon Urban 
I istrict Council, Electricity Department, held their annual outing, 
a most enjoyable day being spent at Portsmouth. Various objects 
of interest, both in and out of the town were visited in turn, chief 
among which were the dockyard, and the home flcet lying off the 
town. Dinner was served at the Esplanade Hotel, Southsea, when 
the usual complimentary toasts were exchanged. Owing to the 
u2avoidable absence of the chief engineer, Mr. TREACHER presided, 
and was ably supported by the mains engineer, Mr. Nott, and Mr. 
Percy, senior engineer, who, as mentioned above, is leaving to take 
up the post of chief assistant engineer at Chesterfield. The weather 
was perfect aud the day was a great success. 

Tre West Ham Lighting Committee bas decided in favour of 
the electrical engineer being authorised to purchase a motor-car 
for £ ; % for the use of himself and his ataff. 

The tirat annual outing of the employés of the Stamford and 
Grantbam Electric Lighting Co. took place to Yarmouth on 9th 
inst. The party numbered 42. Dinner was served at the Savoy 
Restaurant. 

B Mr. C. F. W. Duvvina, who is leaving the Hastings Electricity 
Works to take up a position as chief electrical engineer in South 


Africa, was on 4th inst. presented with a centre-second chronograph 
stop watch, by the staff and workmen. Councillor BoNEs, chairman 
of the Electric Light Committee, made the presentation. One in- 
teresting remark was made by Mr. Duaning in ackaowledging the 
presentation. We quote it as affording ап instance of the peripa- 
tetic way of the central station man. He said he was the oldest 
servant in the offices, having seen all of the others leave. Although 
he had only been at Hastings for three years many changes had 
iaken place. 

The staff and employés of the Paisley Electricity Department 
recently went for their annual outing to Millport. After boating, 
obstacle and wheelbarrow races, dinner was served at the Cumbrae 
Hotel. Bailie FISHER presided, with Mr. Parkinson, the electrical 
engineer, as croupier. A drive round the big Cumbrae was fol- 
lowed by further eports and tea. A tea servico was presented to 
Mr. Barsour for the work done by him in connection with the 
trip. The presentation was made by Mr. R Wiisow on behalf of 
the wiring contractors. We understand that Bailic Fisher and Mr. 
Parkinson bore part of the expenses of the outing. 


NEW COMPANIES REGISTERED. 


— 


Havana Electricity Co., Ltd. (77 897).— This company was 
registered on June 30th, with a capital of £500,000 in £10 shares, to adopt an 
agreement with Senor Don Tiburcio Castaneda and La Compania de Elec- 
tricidad de Cuba, to construct. equip, develop, and control railways. tramways, 
electric light, telephone, and telegraph works and other public or private works 
and conveniences in Cuba and elsewhere, to acquire and turn to account any 
cob tracts, decrees, and concessions, to acquire and hold all or any part of the 
shares and bonds of La Compania de Electricidad de Cuba (incorporated under 
the Jaws of Cuba, and having for its objects, tater alia, the construction of 
works, &c., under а concession for the establishment in Havana of plant for 
supplying electric power and motive foree), to acquire shares and obligations of 
any o:her company. and to carry on the business of suppliers of electric light, 
heat and power, constructors of cables, wires. lines, accnmulators, lamps, ana 
th: like, generators and distributors of electric.ty. electricians, mechanical 
engineers, financiers, dc. The first subscribers teach with one share) are: 
E. G. Farish. 574, Old Broad Street, E. C., solicitor; W. Н. Fay, 21, Seymour 
Place, Fulham Road. S. W., clerk; E. Jackson, 25. Mimosa Street, Fulham, S. W., 
clerk; F. C. Booker, 47, Princess Road, Kilburn, N.W., book-keeper; J.C. Fay, 
81, Kilmaine Road. Fulham, 5 W., cerk; J. F. Cooke, 110, Ardzowan Road, 
Catford, S. E., clerk; W. H. Barry. 115, Warren Road, Leyton, book-keeper; and 
J. Cowdry. 155, Praed Street, W., cierk. Minimum cash subscription seven 
shares. The first directors are E. G. Farisb, W. Н. Fay, E. Jackson, F. €. 
Booker, J.C. Fay, J. F. Cooke, W. Н. Barry, and J. Cowdry; qualification, 
4200; remuneration. £1,000 per annum, divisible. Registered office, 4, Cole- 
man Street, E.C. 


Portpatrick Electric Supply Co., Ltd. (5386'. — This com- 


pany was registered in Edinburgh on June 25th, with a capital of 42.000 in £1 
shares, to carry on the business of suppliers of electricity in all its branches. 
The first subscribers (each with one share, except Lieut. Boyle, whose holding 
is not stated) are: C. L. Orr Ewing, Dunskey. Portpatrick, Wigtown, М.Р. ; 
Mrs. Orr Ewing, Dunskey, Portpatrick, Wigtown; James Boyle, 2nd. Lieut. 
Roval Scots Fusiliers; J. Kennedy Hunter, 51, Sandgate, Ayr. architect: G. 
Smith, Dunskey, Portpatrick, Wigtownshire, factor; J. P. Harris, Dunskey, 
Portpatrick, Wigtownshire, clerk of works: J. Gordon, 12, Cathedral Street, 
Glasgow, electrical engineer; and J. J. Coats, 199, W. George Street, Glasgow, 
writer. C. L. Orr is the first director, Registered office, Dunskey Estates oftice, 
Portpatrick. 


Hyde Electrical Manufacturing Co., Ltd. (77,929).— This 
company was registered on July 4th. with а capital of £5,000 in £l shares, to 
acquire the L .siness of electrical and mecbanical engineers carried on at Hyde, 
Ches., as the Pollard Mlectrical Engineering Co., Ltd., and to carry on the 
business of electrical engineers, electiicians, suppliers of electric light, heat, 
and power, owners of telephone and telegraph systems, manufacturers ot 
cables, wires, lamps, accumulators, and electrical accessories, Ac. The first 
subscribers (each with one share) аге: E. Bunting, Werneth View, Gee Cross, 
Hyde, cycle maker; J. Н. Hinder, Glebe House, Moorside, Denton, electrical 
engineer; J. Oldham, Ash Mount, Gee Cross, Hyde, cork manufacturer; C. Н. 
Broyden, The Firs, Chapel Street, Hyde. auctioncer and valuer; J. Hindle, 
Irwell Vale House, Edenutield, near Manchester, cashier; Mrs. A. Chadwick, 
Birchtield, Gee Cross, Hyde; and Mrs. M. Bunting. Werneth View. Gee Cross, 
Hyde. No initial public issue. Registered without articles of association. 
Registered oftice, Mary Street, Hyde. 


OFFICIAL RETURNS OF 
COMPANIES. 


ELECTRICAL 


Ackroyd & Best, Ltd., Lamp Manufacturers, Morley (54,600).— 
Issue on June 11th of £2,750 debentures, part of a series created December 8th, 
1902, to secure £10,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. Trustees wider deed of May 
14th. 1903: C. T. Naylor, Hazeldene, Hayward’s Heath, and J. P. Humble, 
Threelunds, Birkenshaw. Previously issued of same series: £5,250. 


Buenos Ayres Electric Tramways (1901), Ltd. (71,206).— 
A trust deed dated June Sth. 1963, to secure £185,000 debenture stock (the com- 
pany having power to issue not more than £15,000 further stock ranking pari 
pawn with this issue) has been registered. Property charged: Concessions or 
rights for construction of electric tramways in Buenos Ayres, about 64,00 sq. ft. 
freehold land, the benefit of clause 10 of an agreement with the South American 
Syniicate, Ltd., аз to guarnnteeing interest on stock, and the company's 
undertaking and property, present and future, including uncalled capital. 
Trustees: W. Greenwell, 2, Finch Lane, E. C., F. C. Traiks, 145, Leadenhall 
Street, E. C., and T. T. White, Bank Chambers, 2, Cockspur Street, W. 


W. H. Allen, Son & Co., Lt4., Mechanical and Electrical 
Engineers, Bedford (66. 1100. Issue on June 19th of £21,100 second debentures, 
part of а series created June 15th, 1903, to secure £10,000. Property charged 
(subject to £40,000 tirst mortgage debentures), the company's undertaking and 
all present property (except uncalled capital), including freehold hereditaments 
at Bedford; leasehold premises, part of 66, South. John Street, Liverpool; and 
two rooms at 77, Old Queen Street, Westminster. Trustees: Law Guarantee 
and Trust Society, Ltd., 19, Chancery Lane, W.C, No previous issue of tame 


. peries, 


Guildford Electricity Supply Co., Ltd. 36, 725).— Issue on 
June 93га of £500 debentures, part of series created November 19th, 1900, to 
secure £15,000, charged on the company's undertaking and property, present 
and future, including uncalled capital, No truetees. Previously issued of 
ваше series, £13,500, 


E 
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Eastern Telegraph Co., Ltd. (6, 338).— Issue on June 17th of 
£10,000 debenture stock, ranking pari passu with previous issue, amounting in 
the aggregate to £1,829,120. Property charged: The company's undertaking 
and revenue. Holder: F. R. de Levanté, 141, Hill Street, Peckham, S. E. No 
trustees. ` 


Frinton-on-Sea and District Electric Light and Power Со. 
Ltd. (70,689).—Iesue on May 29th of £500 debentures, part of a series create 
May "th, 1903, to secure £3,000, charged on tne company's undertaking and 
property, present and future, including uncalled capital. Holders: W. Web- 
ster and Miss A. A. Mackay, 50, Lee Park, Blackheath, S. E. No trustees. No 
previous issue of same series. 


Central Electric Supply Co., Ltd. (53,080).—An acknowledg- 
ment of indebtedness under seal, dated June 10th, 1903, creating £50,000 further 
debenture stock (making with debenture stock already created £300,000, and 
being supplemental to a trust deed dated July 2nd, 1901, securing £250,000! and 
an instrument of charge of even date under the Land Transfer Acts, 1875 to 
1897, securing £55,000 with respect to the issue of the said stock, have been 
registered. Property charged: land comprised in charge dated March 4th, 1902; 
trusteeez, the Hon. A. Lyttleton, K. C., З, Paper Buildings, Temple, and W. Н. 
Fisher, M. P., 13, Buckingham Palace Gardens, S. W. 


Royce, Ltd., Electrical Engineers, Hulme (63,87 1).— Issue on 
June 9th of £700 debentures, part of series created March 27th, 1908, to secure 
£25,000, charged on the company’s undertaking and property, present and 
future, excluding uncalled capital. Trustees: Law Guarantee & Trust Society, 
Ltd., 49, Chancery Lane, W. C.; previously issued of same series, £11,400. 


Grants Drill and Trolley Co., Ltd. (71,933).—A debenture 
dated May 27th, 1903, securing £500, charged on the company's undertaking 
апа property, present and future, including uncalled capital (subject to prior 
charges for £1,000 and £500 respectively), has been registered. Holders: The 
Corlett Electrical Engineering Co., Ltd. 


Codd Arc Lamp Co., Ltd. (77,217).—£800 first mortgage de- 
bentures created and dated May 25th, 1903, charged on the company's under- 


taking and property, present and future, including uncalled capital, have been 
registered. No trustees. 


Electric Danite Syndicate, Ltd. (76, 275).— Issue on June 9th 
of & debenture for £100, part of & series created February 6th, 1903, to secure 
£1,000, charged on all the company's present and future capital, stock, and 
property. Holder, R. Diespecker. No trustees. Previously issued of same 
series, £700. 


British Electric Car Co., Ltd. (66 840).—Trust deed, dated 
June 17th, 1903, to secure £50,000 debenture stock has been registered. Pre- 
ү charged: Specifically on freehold land, premises, and hereditaments in 

tretford, Lancs., and (as a floating security) on the company's undertaking and 
property, present and future, including uncalled capital. Trustees: W. S. Lay- 
сосе Sheffield, and W. M. Murphy, Suffolk House, Laurence Pountney Lane, 


‘Satisfaction in full of a charge dated March 15th, 1902, seouring £25,000. 


Newcastle-upon-Tyne Electric Supply Co., Ltd. (27,997).— 
Issue on May 28th of £66,200 debentures, part of а series created October 8rd, 
1901, to secure £250,000. Property charged: The company's undertaking and 
property, present and future, including uncalled capital. No trustees. Pre- 
viously issued of same series: £158,400. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tam second year’s figures of the Swansea 


Swanséa Electrical Department give good promise of a 
Corporation progressive and prosperous future for that 
Electrical undertaking. With an increased output of 
Department. 80 per cent. and an improved load factor, the 


working expenses have dropped by practically 
4. per urit, and the gross profit amounts to more than double that 
of the previous year. In the working expenses, the most appre- 
ciable reductions are found in rent, rates and taxes, and manage- 
ment and general expenses, the total costs being now 1°48d. per 
unit. 

Daring the year the capacity of the generating plant has been 
increased from 525 Kw. to 1,725 xw., and judging from the present 
maximum load, this should meet the demands of the next year or 
two. Of the total of 578,182 units sold, 424,752 were for private 
lighting, 90,340 for public lighting, and €3,190 for power purposes. 
The prices charged are :—Lighting, 6d. and 2d. per unit (maximum 
demand); power, 2d. aud 14d. рег unit (maximum demand); and 
public arc lamps, £25 per annum each. Mr. C. A. L. Prusmann is 
the borough electrical engineer. 


GENERAL STATEMENT. 


For year ending March 81st— 1903, 1908. Inc. 
Total capital expended bis .. 260,231 £89,596 £29,365 
Number of units sold eas .. 319,215 578,182 258,967 
Equivalent number of 8-0. . lamps 23,166 42,112 18,946 
Load factor ... iss 2 ix 8'61 12:06 3°45 
Maximum load in kilowatts 295 423 547 124 

Revenue Gross revenue .. £4,571 £8,300 £3,729 

Account: » expenditure ... £2,308 £3,722 £1,414 

„ profit .. 92,2608 44,578 22,815 

Average price obtained per unit 3 44d. 342d. — 02d. 

REVENUE STATEMENT. 
1902. 1903. 

Gross. Per unit. Gross. Per unit. Ino. 
By sale of energy ... £4,571 3°44d. 48,219 3424. — 02d. 
Meter rentals, &c. ёзу — — 51 ‘02d. 7 02d. 
Gross revenue ... £4,571 3:444. £8,300 344d. "00d. 


QQ 


WonRkrING Expenses. 


1902. 1908. 
Gross. Perunit Gross. Per unit, 


Inc, 
Coal ee ee ee ae ee £697 „52d. £1,224 50d. — *| 
Water, oil, waste and engine room na 
Stores T sx T .. 196 10d. 231 4094. — 01d 
Wages on generation РИ 481 36d. 865 — 35d. — 01d 
Wages on materials on repairs and 
maintenance of buildings, plant, 
instruments, tools, accumulators, 
mains, meters, switches, fuses, «c. 18 01d. 126 *054. 01d, 
Wages and materials on public 
lamps " ET es 41 03d. 225 *094. 08d. 
Works and distribution costs 21,373 1:028, £2,672 1:084, *06d 
Rent, rates and taxes sé v 307 d. 328 18d. 104, 
Management expenses, salaries | 
engineer’s department, clerical 
staff, stationery, prioting, law 
charges, insurance and general 
establishment charges .. 628 "47d. 655 27d. — 204, 
Total works costs. £2,308 473. £3,650 1:480,  — -914 
Provit BTATEMENT. 
1903. 1908, 
Interest on loans TT e. £2,612 „2,768 
Sinkiug fuad ; ses m — — 
Gross profit £2,263 £4,578 


* Iacludes deficiency, 1902. 


Financially the department ends the year with а balance o 
£1,810 to the good, after paying interest on loans and deficiency o 
1902. It has, however, provided nothing in the way of sinking 


fund or depreciation. 


WE give, herewith, the returns of the Col- 


Colchester 
Municipal 
Electric 


Supply. 


chester Electrical Department for the year 
ended March 31st, 1903. 

During the year a considerable increase in 
business hag occurred, and the class of business, 


asindicated by the increased load factor, is on the 
upward grade. The revenue shows a decreased average price per unit 
of Id., but this is, іп a great measure, neutralised by decreased works 
costs, averaging ‘38d. per unit, and Mr. Sellar is to be congratulated 
on having succeeded in bringing the latter to such a reasonable 
figure as 2:80d. per unit, in the face of the necessarily heavy fuel 
charges, and the comparatively small possibilities of his area in the 


way of a day load. 


The prices charged are, for private lighting, 7d. and 4d. per unit 
on the maximum demand system, and for power, 4d. to 23d., with 


discounts in both cases, 


ОСанирлг, BTATRMENT. 


For year ending March 8lst— 1902. 1908. Ino. 
Total capital expended 5 £34,130 £41,549 £7,419 
Number of units sold .. 180,166 265,310 65,144 
Equivalent number of 8-C.P. lamps 15,704 21,965 6,261 
Load factor... qus T vi 8:56 10 69 2°13 
Maximum load in kw.  ... T 239 283 44 

Revenue Gross revenue... £4,316 £5,600 £1,504 

Account Gross expenditure £2,386 £3,094 £107 
Gross profit .. £1,930 £2,506 £576 
- Average price per unit sold Das 5:20d. 5:024. — 18. 
REVENUE STATEMENT. 
1902. 1903. 
Gross. Per unit. Gross. Per unit. Ino. 
By sale of energy 43, 904 520d. 45,565 502d. — 18d. 
Meter rents, & 412 55d. 255 23d. — 32d. 
Gross revenue £4,316 575d. £5,820 525d. — 50d. 
Совт or PRODUCTION. 
1902. 1903. 
Gross, Per unit. Gross. Per unit. 100. 
Coal, &с. oe ee te ae £972 1'29d, £1 ‚380 пиа. — 1d. 
Ой, waste, water and engine-room 

stores .. T 92 sa ix 206 “ата. 190 17d. — 10d. 
Wages incurred in generation and 

distribution .. Ж ES ЖР 817 *13d. 504 45d. Od. 
Repairs and maintenance of build- 

ings, machinery, distributing 

plant, &о. "€ eo ae ee 191 25d. 858 88d. 08d. 

Works and distribution costs £1,686 224d. £2,282 206d, — 18d. 
Rent, rates and taxes TP pe 18 па. 85 09d, — 02d. 
Management expenses, salaries 

engineer, clerical staff, general 

establishment charges, printing, 

stationery, law and insurance .. 622 88d. 726 658. — 18d. 

Total works costs £2,386 318d. £8,094 280d. —’88d. 
Prorit BTATEMENT. 
1902. 1908. 

Interest on loans  ... so T -— £749 £1,133 

Sinking fund eee eee eee фое 707 1,016 

Surplus for the year vas 7 A 474 357 

Gross profit Sees з *. £1,930 £2,506 


ымыыә—— 
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CITY NOTES. 


Electrical Power Storage Co. 


Тик fourteenth ordinary general meeting of the shareholders of 
this company was held on Thursday last week at Winchester 
House, Old Broad Street, Mr. J. Irving Courtenay presiding. 

The CRHalk Kan, in proposing the adoption of the report, said he 
thought the shareholders might be congratulated upon the position 
of the company, and it afforded the directors the utmost satis- 
faction to feel that they were justified by the steady improvement 
in the company's business in recommending an increase of 1 per 
cent. in the dividend, which would make it 6 per cent , while con- 
tinuing the cautious policy of again transferring £5,000 to the 
reserve and £1,000 to the contingent fund. The trading for the 
year ended May 31st, had resulted in a profit of £11,129 3з. 1d., or 
with £854 14s. 9d. brought forward £11,983 17s. 10d. After dealing 
with the sum as proposed in the report they would carry forward 
£594 4. 3d. The reserve would then stand at £20,000, and the 
contingent fund at £6,000, thus materially strengthening the com- 
pany's financial position. Besides increasing the reterves they had 
thoroughly maintained buildings, plant, tools, &c., at a cost of 
£2,256 11s. 6d., and had written off £1,245 18s. 2d. for deprecia- 
tion, both out of revenue. The depreciation account was some- 
what heavier than last year, due to the additions they had made at 
their Millwall works, which were leasehold property. Their out- 
put for last year had exceeded that of any previous year, and in 
addition to their usual business in smaller batteries for lighting and 
traction purposes, they had completed, during the past year, more 
than 20 large installations in connection with lighting and power 
statiors in various parts of the kingdom. Thoseincluded Barnsley, 
Bury, Birkenhead (two batteries) Brighton, Broughton Ferry, 
Cleckheaton, Dublin, Falkirk, Garston, Gateacre, Hornsey, Jarrow, 
Midland Railway, Nottingham, Newcastle, Newport, Norwich, 
Underground Electric Railways of London, Walsall, Aldershot 
Casp, Whitehaven and Yarmouth, and they had in course of erection 
or on their books at the beginning of the year orders for 13 similar 
installations. He was glad to say that in every department the 
works were fully employed. It spoke strongly for the excellence 
of the company’s manufactures to be able to say, as they could say, 
that when once they bad secured a customer, in the large majority 
of cases he came back again and again, and that was especially a 
striking feature in their central ttation werk. The new Carzonode 
plate had created considerable interest and had achieved most 
satisfactory results wherever it had been used. They had had a 
very large sale for batteries for propelling electric carriages, and in 
that connection they had been steadily continuing experiments 
with the company's own vehicles, and collecting a mass of valuable 
statistics." He thought they could safely say that the Electric 
Power Storage experience in that direction was second to that of 
no otber company in this country or elsewhere. Competition had 
been quite as severe as in previous years, and they bad also had an 
American invasion, as the latest storage battery company on the 
other side of the water had acquired the control of one of the com- 
peting company's in tbis country. They were quite alive to the 
possibilities of further competition that might ensue, but he could 
assure them that Mr. Butler and their staff were well prepared to 
mcet it should it become necessary. He took that opportunity of 
saying iu reguid to the sensational statements that appeared from 
time to time in some of the newspapers with regard to Mr. Edison's 

, that there was no fresh fact connected with it which 
would tend to modify the opinion they formed when the battery 
was first brought out, and that the opinion in America was similar 
to that held by them—that the battery was no nearer to being a 
commercial battery than it was three years ago. The shareholders 
would gather from what he had said that they had full confidence 
in the stability and prospects of the company. 

Mr. F. Green seconded the motion, and the report was adopted. 


United River Plate Telephone Co. 


Тик seventeenth ordinary general meeting of the shareholders of 
this company was held on 2nd inst. at Winchester House, Old Broad 
Street, Mr. J. Irving Courtenay, the chairman, presiding. 

In the adoption of the report, the CHAIRMAN called 
attention to the fact that it dealt with a period for the most part 
anterior to the improvement resulting from the bountiful 
harvest with which the River Plate had been favoured, the full 
benefit of which had not yet been felt. Nevertheless, the company 
bad progressed throughout, and the increased prosperity of Argen- 
tins must undoubtedly still further improve the prospects of the 
company. Unusual expenditure for maintenance and renewals was 
occasioned in the early part of the year by the removal of the chief 
central exchange from the location it had occupied for more than 
20 years in Calle San Martin to their building in the Avenida de 
Mayo, and, during the latter montbs, by storms of extraordinary 
severity in the province of Buenos Aires, which seriously damaged 
some of their most important lines in many directions. Their 
underground plant, established and being extended in Buenos Aires 
and commenced elsewhere, would remedy to a considerable extent 
the riaks from these severe storms, but their pole lines must always 
be subject to possible injury from that source. Before passing to 
the secounts, he might say that, although the reporte for à number 
of years past had been of а satisfactory nature, the position of the 


company to-day was better and stronger than ever. They covered 
now, to a great extent, the city and province of Buenos Aires, the 
richest and most populous district in South America, and they also 
occupied the two most populous cities in Argentina outside that 
district Rosario and Cordoba. They had extensive underground 
plants in operation and in progress in Buenos Aires and in Cordoba, 
and they iatended to put down similar plants in other important 
localities. They were thus strongly located in the leading centres 
of the Republic, and they might with confidence look forward toa 
reliable future for the business and to its increasing importance. 
In preparation for that, they were acquiring new central oftice pro- 
perties, increasing their underground plant, placing metallic circuits, 
Strengthening and improving their pole lines, and making better- 
ments generally in the many directions demanded by future as well 
as by present requirements. In reviewing the balance-sheet, taking 
the credit side first, they would note the increase of capital outlay, 
£80,219, which included the considerable extensions from Buenos 
Aires and elsewhere, апа those of the underground plant, the work 
in Cordoba and the acquisition of the Provincial Telephone Сс. 
That expenditure brooght in during the year over 1,000 new sub- 
scribers, and its chief value was yet to appear. Кеа! estate, which 
consisted of their central office properties, had increased £3,400, 
and stock of materials £3,800. Securities, £104,189, had decreased 
by £16,300. He might mention that those, excepting an amount 
in Argentine local investments, which cost something less than 
£600, were quoted on the Stock Exchange, and represented a 
market value of, вау, £2,000 above their cost price. Bills receivable 
stood аё £9,500 less than last year, and cash at bank, &c., £25,500 
less. All of those differences were covered by the capital expendi- 
ture and outlays. Turning ĉo the debtor side of the balance-sheet, 
they would note that neither the share issues nor the debenture 
stock had been increased, the large capital outlay for the year 
having been made out of cash reserves. The item of sundry 
creditors was increased by £10,400, through a larger amount of 
stores, mainly for their underground work, for which the accounts 
were not payable until after March 31st. The reserve fund, which 
stood at £75,000, was being increased this year to £95,000. Taking 
the profit and loss account, it would be seen that their receipts in 
the River Plate, £124,400, were £9,600, and that the charges to 
maintenance, &c., were £8,000, more than last year. In the appro- 
priation of profit, the figures naturally differed from those of a year 
ago, the writing off and the extra amount paid as interim dividend 
alone &ccounting for more tban the difference in the balance 
brought down. They again, for the fourth year, paid a 7 per cent. 
dividend, placed £20,000 to reserve, and carried forward £3,713. 

Mr. Frank W. Jones soconded the motion, and the report was 
adopted. 


Electric and General Investment Co., Ltd. 


Мв. Gro. HERRING presided at the meeting held at Winchester 
House on July 8th. In proposing the adoption of the report, he 
said that the gross profit for the year had amounted to £19,424. 
That was a falling-off from last year, but he had always told them 
that they must not expect each year to produce the same results; 
the profits must vary more or less with the pablic condition of the 
business, by which he meant that if it was a good year to promote 
companies and to float them, then it was a good year for them. Last 
year, as they would all know, had not been a good one in that 
respect, and, therefore, the gross profits were so much less. The 
report stated that after meeting all charges and interim dividends 
there remained a balance of £8,996, and the directors proposed to 
take £1,003 from the contingency fund to make that amount up to 
£10,000. Last year they put £10,470 to the contingency fund, and 
he told them at the time that there was nothing behind the accounts, 
and that they were not keeping back anything. He now told them 
that, in the opinion of the directors, it was only a fair and proper 
thing to take that £1,000 from the contingency fund in order to 
make the dividend 35 per, cent. In addition to that dividend on 
the ordinary shares, the trustees for the reserve fund proposed to 
distribute the sam of 6d. per share. Within a small fraction that 
6d. a share represented all the profits that had been derived from 
the securities invested; and the same remark applied to the 
founders’ share reserve fund. They had not sold any of the secu- 
rities from either of those funds during the year. Turning to the 
balance-sheet, the capital was unaltered. The amount standing as 
provision for contingencies, £36,764, would be lessened by £1,003 if 
the report was adopted. The loan account stood at £309,211, which 
might appear somewhat heavy, but they had more than sufficient 
securities to cover that amount without reckoning their investments, 
Sundry creditors figured in the balance-sheet for £49,000, but that 
was а mere question of how they stood in the books on May 3186, 
He looked over the books the previous day and found, roughly 


` speaking, that about four-fifths of that sum bad since been paid. 


On the other side there was the item of investments at cost— 
£299,758. 'They were not quite so good as they were а year ago, 
but because be told them last year that they were not quite up to 
the price put upon them, he did not wish the shareholders to run 
away with the idea that there had been any serious loss on them. 
As a matter of fact, there had only been a very slight loss indeed. 
Shareholders must not forget that & company like that must be 
speculative as far as thedividends were concerned. "When they got 
dividends of 35 per cent., 45 per cent., and on one occasion 55 per 
cent, they must naturally understand thet they might vary, and 
because the directors had had to take this £1,000 from the con- 
tingency fund this year, he did not wish shareholders to think 
there was anything wrong with the compauy. 

Mr. J. B. BRarrHWAITE, jun., in seconding the motion, said he 
thought the best evidence of the stability and soundness of the 
company was the fact that, even after taking away that £1,000, the 
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contingency fand still stood at about one and a third times the 
amount of the paid-up ordinary share capital. 
The report was adopted. 


British Electric Traction Co., Ltd. 


THE seventh ordinary general meeting of this company was held on 
Wednesday of last week at Hamilton House, Victoria Embank- 
ment, E. C., Sir Charles Rivers Wilson in the chair. 

In moving the adoption of the report, the CHAIRMAN said he was 
glad to be able again to congratulate the shareholders on tbe con- 
tinued progress of the company's business. Dealing with its 
financial side, he said that the gross profits had increascd 
from £203,269 to £238,961. They had, however, to pay 
interest on a much larger capital than last year, so that although 
the profits were somewhere about £35,000 larger, they were not 
able to recommend the payment of the same rate of dividend on 
the ordinary shares as last year without reducing the amount to be 
carried forward. It was proposed that the dividend for the half- 
year should be atthe rate of 10 per cent., which would make the 
dividend for the whole year 8 percent. That would enable them 
to carry forward £24,912 as against £27,438, the amount carried 
forward during the preceding year. They had had to pay £139,925 
for debenture interest and preference dividends, as against £88,854 
during the year ended March, 1902. The prior charzes, therefore, 
absorbed all but £4,000 of the increased profits. The reduction of 
the dividend by 1 per cent. was due mainly to a larger amount of 
new capital having been expended during the year, which, during 
the period covered by the account, had not become productive of 
profit, but which, ne: ertheless, had to rank for interest or dividend. 
There was another, but a minor reason. They had experienced 
very unfavourable weather for tramway traffic. The reduced divi- 
dend did not imply that the business was becoming less profitable. 
Ав а matter of fact, in all essential matters, the business showed a 
decided improvement. They had carried 170,000,000 passengers 
during the year as against 97,C00,000 in the previous year. The 
receipts from the tratlic amounted to £922,000 as compared with 
£583,000. The company had also 288 miles of line in use as com- 
pared with 228. Dealing with the profits which came from the 
various associated companies, the chairman said that those profits 
showed a steady incrense. The proportion of profits received in 
the form of “dividends, interest, fees and commission," had in- 
creased, as follows: — For the 14 months ended December, 1897, it 
amounted to £3,000, for 1898 it was £18,000, for the 15 mouths 
ended March, 1900, £62,000 ; for 1901, £72,000 ; for 1902, £156,000; 
and for the past year, £264,000. This sum of £264,000 was 1eceived 
partly in the form of dividends on shares, interest on debentures 
and interest of loans, partly from engineering experta and Parlia- 
mentary fees, and partly from directors’ fees paid by the associated 
companies. Other fees and commission amounted to 479, (00. With 
regard to the experts, the British Electric Traction Co. retained the 
services of a number of engineering and electrical experts, and it 
was a saving to the associated companies to be able to have their 
advice when needed. The gross profit was made up as follows :— 
Dividends and interest, £138,000; engineering and Parliamentary 
fees, £30,000; directors’ and managers’ fees, 416, 200; pupils, 
transfer and guarantee fees, £1,300; other fees, £79,000; profit on 
the working of lines, sales of investmente, &2., £29,000; and profits 
on eale of undertakirgs, of Parliamentary powers, nnderwriting 


protits, £11,600; cr a total of £305,100. From that sum they had. 


to deduct £66,170, the expenses and losses directly chargeable, во 
that the figures remaincd £238,961. They had also to charge 
against the year’s profits the expenditure on contracts and under- 
takings they had uot proceeded with. The amount was £12,490. 
Returning to the effect of the weather on the traffic receipts, the 
chairman said be would take the figures duriog the Whitsun week in 
each year. If Whitsun week, 1901, wef represented by 100, then 
the traffic receipts forthe same week in 1902 would be represented 
by 774, and the receipts during the same week of thia ycar by 105. 
Takiug the whole matter into consideration, there was no cause for 
surprise or disappointment at the sligbt reduction of dividends; on 
the contrary, it was a matter for congratulation that they could pay 
so high a dividend as 8 per cent. With regard to the expenditure 
of new capital, that morey was not received until July, and yet it 
had been made to rank for full dividend from the day it was received. 
The shareholders were, thercfore, receiving out of the year's profits 
interest at 8 per cent. on £200,000, which at present did not con- 
tribute anything like that amount. The company had issued over 
23.000 ordinary shares to the shareholders of the Brush Electric 
Co., and 8,853 ordinary shares had also been issued to the share- 
holders of the Electrica] Power Distribution Co. All of those 
shares ranked for a full year's dividend. During the year they had 
issued £212,912 of the debenture stock, and the whole amount had 
been placed on &dvantageous terms without baving recourse to а 
public issue. The total received on «ll issues amounted to 
41,007,280. Dealing with the proposal to issue second debenture 
stock, he said that it was necessary tnat they should raise a larger 
proportion of their capital at a lower rate of interest than was 
payable on the share capital. It had been suggested, therefore, 
that the directors should be empowered to borrow up to an amount 
equal to the share capital; that would enable them to issue second 
mortgage debenture stock. The issue of second debenture stock 
would not in any way affect the rights of the first debenture stock- 
holders, It would, on the coutrary, materially improve their 
secur.ty, by reason of the additional capital which would rank after 
them, and the ordinary shareholders would be benefitted, as it 
would decrease the avcrage cost of the capital. The directors had 


Ш 
not come to any decision as to how much should Ъз issued, or when 
and they had not decided the rate of interest or the price of isane 
He then dealt with the company's investments, and said that they 
showed a considerable increase. In Consols, and in the debentures 
and shares of associated companies, the amount invested stood at 
43.569, 658 as against 42,332,932, the amount in the preceding year. 
They had added to their holding in Consols. Tt was desirable that 
the reserve fund should be real, and 4200, O00 of it had been in. 
vested in Consols, the rest being employed in the business It wag 
no doubt a fact that some of the investments were worth more than 
the figure at which they stood in the books, but, on the other hand, 
were were some which at present would not realise par, and one or 
two might leave a loss. Не did not think, however, that it wonld 
be wise to deal with the investments in any other way. It wasa 
matter of impossibility to make an annual valuation of them. 
Dealing with certain statements which had lately appeared in the 
Birmingbam papers, he said that there bad been a series of remark- 
able mis statements in regard to the company's methods, For many 
years the company had worked steadily to consolidate the tramway 
aystem in the Black Country, and to electrify them. While the 
process had been a slow one, it had been successful. It was unfor- 
tunate that the desire for municipalisation had prevailed at 
Birmingham, bat still the company had given the people of 
Birmingham а vast amount of information, and ho was glad to see 
that the Corporation of Birmingham was showing a disposition to 
deal with the matter seriously, and to give the company voluntarily 
all possible facilities for through communication. 

The motion was seconded by Mr. EMILE GanckE, and was 
carried. 

Sir C. R. Wilson and Mr. J. S. Raworth (the retiring directors) 
were re-elected, and Messrs. Deloitte, Dever, Griffiths & Co., were 
appointed auditors to the company for the year. 


At an extraordinary meeting held at the close of the general 
meeting, the directore were empowered to issue second debenture 
stock. 


— — —ÀÀ— MÀ 


South Lancashire Electric Traction and Power Co. 


THE preference and ordinary shareholders have received circulars 
explaining a scheme for changing the denomination of their 
holdings, in order to facilitate the raising of capital required to 
construct a further 36 miles of tramways. The works, up to the 
present time, have been largely constructed with debenture capital, 
and the company find great difficulty in raising further money for 
the construction of the additional tramways to complete the trunk 
lines. The board, after conferring with some of the large stock- 
holders, propose a re-arrangement of the capital of the company, 
in the fullowing terms :— | 

(a) Tre present debenture stockholders to accept 100 £1 5 per cent. 
first cumulative preference shares and 15 £1 ordinary sharea for each 
£100 of debenture stcck now held by them. (5) The present prefer- 
ence shareholders to become holders of 6 per cent. second cumule- 
tive preference shares, and to receive five £1 ordinary shares for 
every 100 preference shares now held by them in satisfaction of 
their arrears of dividend to December 31st, 1903. (с) A new 4 per 
cant. terminable debenture stock to be issued under the borrowing 
powers of the company to provide the money for building the 
additional 36 miles of tramways and other purposes. 

The present position of the capital and debenture stock of the 
company is as follows:—600,000 6 per cent. cumulative preference 
snares of £1 eacb, of which 101,132 have been issued; 250,000 
ordinary shares of £1 each, of which the whole have been issued; 
£750,000 44 per cent. first mortgage debenture stock, of which has 
been issued, or is about to be issued, an amount not exceeding 
£560,000. On the completion of the proposed re-arraogement, the 
position will be as follows :—££50,000 5 per cent. cumulative first 
preference shares of £1 each ; £150,000 6 per cent. cumulative second 
preference shares of £1 each; 250,000 ordinary sbares of £1 each; 
and the borrowing powers of the company under the articles of 
association will amount to £1,250,000, being equivalent to the whole 
of the sbare capital. It is part of the arrangement that only 600,000 
£5 per cent. cumulative first preference shares be issued, and no more 
capital be issued to rank in priority to or pari passu with such 
shares, and not more than £600,000 be raised under the borrowing 
powers of the company without the consent of the holders of £5 
per cent. eumulative first preference ghares thereto respectively. 


— 


Thomas Parker, Ltd. 


THE ninth annnal meeting was held on Monday at Wolverhampton 
Alderman C. T. Mander presiding. 

The CHAIRMAN, in moving the adoption of the report, said the 
company had b:en working for nine years, aud during that time a 
sound and stable business had been built up, and a large amount 
had been paid in dividends—c«ual to 66 per cent. of the share 
capital—w hilet 60 per cent. of the earnings had been placed to the 
reserve fund, depreciation account and mainterunce. These were 
sufficient indications that the British electrical trade had been 
worth fighting for in these days of competition and small protita. 
The last two years had needed careful thought and considerable 
changes in method to enable the company to hold its own. The 
problem that had had to be considered wa: how to «ut a say all 
unnecessary material and reduce tho cost of prodaction, and still to 
produce, if possible, a machiue tbat was as good electrically and 
mechanically as the old ones, and thereby not lore the company’s 
reputation for good work. That point had Leen reached, and the 
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company had been going for the new design for all it was worth. 
He would point ont that it had meant a large amount of energy 
internally, which would not show until later balance-sheets. With 
regard to the consumer, the present day dynamo, whether built in 
England or abroad, was a better and cheaper machine than it would 
have been had the fight not taken place. Things were now settling 
dowr, and they knew where they were. There was a prospect of 
plenty of good work to go all round. The company was more than 
hi of orders, and they had every reason to congratulate them- 
selves. 

Mr. ARMISTEAD seconded the motion. 

A SHAREHOLDER wished to know why the company had three 
joint managers. The directors bad stated that they had pleasure 
in submitting their report, but he failed to see where the pleasure 
came in in face of the balance-sheet. 

The CRAIRMAN, in reply, eaid the three managers were of different 
calibre, and each bad a different department. The board of 
directors bad no experience of electrical machinery, and they trusted 
entirely to their managers. He hoped that the next dividend 
would be equal to previous ones. 

The report was afterwards adopted, and then a dividend of 6 per 
cent. was declared. 

Alderman Mander was re-elected & director, and the auditors, 
Messrs. Allen Edwards & Smith, were re-elected. 


National Telephone Co. 


Тнв report of the directors for the half-year ending June, 1903, to 
be submitted to the meeting to be held at Hamilton House, Victoria 
Embankment, E. C., on Thursday, July 23rd, says :—“ Tbe income 
accrued io respect of the business of the half-year amounts to 
£834,016 15s. 4d. as compared with £823,243 4s. 3d. for the 
corresponding period of 1902, being an increase of £70,503 11s. 1d. 
The working expenses for the half-year amount to £516,052 Ов. 7d., 
as compared with £478,031 16s. 10d. for the corresponding period 
of 1902, being an increase of £38,020 Зв. 9d. The net result for the 
half-year (after deducting the Post Office Royalties amounting to 
£81,930 8s.) is a profit balance of £296,064 6s. 9d., as compared 
with £:69,445 8s. Bd. for the corresponding period of 1902, being 
an increase of £26,618 18s. 6d. The rentals carried forward for 
unexpired terms of running contracts amount to £874,383 1s. 10d., 
as compared with £821,397 12s. 8d. at the corresponding period of 
1907, being an increase of 452,985 9s. 2d. Out of the available 
balance of £239,748 5s. 2d. shown by the net revenue account (No. 
3; the board recommend the payment for the half-year of a 
dividend at the rate of 6 per cent. per annum on the first and second 
preference sbares, 5 per cent. per annum on tke third preference 
shares, 6 per cent. per annum on the preferred stock, and 5 per 
cent. per aonum on the deferred stock, less income-tax in all cases. 
Toe board also propo:e to tranefer £85,0C0 to the reserve fund, and 
to carry forward the balance of 45,31 11s. 10d. ТЬе sum of 
£334,115 19s. 11d. bas been expended on capital account during the 
balf-year in the erection of 14,606 additional exchange and private 
stations, and in the construction of underground works. At the 
general meeting four directors retire, and being eligible, offer them- 
selves for re-election, viz, Sir Henry Fowler, M. P., Mr. George 
Franklin, Sir Wm. Cuthbert Quilter, Bart, М.Р, and Mr. Wm. 
Alexander Smith." 


Electric Construction Co. 


Tae tenth annual general meeting of this company was held on 
Thursday of last week at Winchester House, Mr. J. W. Barclay in 
the chair. 

Tbe CHAIBMAN, in moving the adoption of the report, said that the 
resnlts submitted to the meetir р in the annual accounts were satis- 
factory, considering the conditions of business during the year. 
The net profit of £20,736 192. 9d. compared favourably with that of 
last year, and enabled them to recommend the same dividends and 
appropriations. A large amount was carried forward. The respec- 
tive figures in the profit and loss account were approximately the 
same ss last year, excepting in two instances. The expenditure for 
branch offices and foreign agencies was increased by £1,203 98. 9d. 
The increase arose from the keener competition and the greater 
consejuent necessity of keeping in touch with present and prospec- 
five customers. Тер, an additional sum of £740 had been charged 
to the maintenance of plant, and went to show that their profit bad 
not been maintained by allowing the plant to run down. Fortu- 
pately the increase on the expenditure side of the account was set 
off by larger increases of income. They would observe that the 
revenue from the Madras electric tramways had increased by £1,736 
Зз. 3d., and that the return from shares of other companies had im- 
proved by £627 19s. 11d. The latter was due to the higher dividend 
from the ‘Electrical Power Storage Co., which they would re- 
collect was originally an offshoot from their company. The 
two enterprises be bad named now yielded a satisfactory return 
on the money invested, and both gave promise of still better things 
in toe futore, but they desired to restrict their operations to their 
own immediate business—that of manufacturing electrical machinery 
—and intended to take steps before another year to realise in whole 
ot in part those onteide investments. If they succeeded as they 
expected they would, the result would show important changes in 
the accounts. Turning to the balance-sheet, he said that it was 
satisfactory to point out that the expenditure ou additions to their 


. petition. 


be published publicly in the workshops. 


‘factories had been within narrow limits, and it was hoped that the 


capital outlay would be further diminished in coming years. "Their 
works at Bushbury might now be considered complete, for they 
enabled them to cope with existing or prospective demands for any 
description or sizs of electrical plant of the kinds they manufactured. 
The smaller tools in the workshops were being renewed and 
replaced by others of the latest type, and thus they kept themselves 
abreast of the times in labour-saving appliances. Such tools were 
dealt with as maintenance,” and charged against revenue. He was 
confident that they would join with the directora in their high 
appreciation of the efforts of the management, engineering staff and 
artisans, which had achieved the satisfactory results he had explained 
in face of the keen competition experienced during the year, and in 
congratulating them on the ir success. They would also, he was sure, 
cheerfully approve their recommendation to distribute among them 
the usual bonus, which depended on the amount of dividend paid 
on the ordinary shares. The directors believed they possessed the 
confidence of the staff and employés of the company, and they 
heartily reciprocated the same, confident as they were, that all co- 
operated zealously and heartily in promoting the company's 
success. In that connection the shareholders would be pleased to 
know that the compensation for accidents to workmen during the 
year had been only £13 6s., and that if the compensation had been 
restricted to that provided by the Act, it would have been less than 
а sovereign. 'Гпеу would probably expect to learn something of 
their views on the company’s prospects, and what effect the 
suggested new fiscal policy, which had suddenly become a burning 
question, might be expected to have on the business of the com- 
pany, especially as the manufacture of electrical plant would, it 
was alleged, be among the first of their industries doomed to perish 
unless the fiscal policy of the last half century was modified. Well, 
he would tell them frankly that they did not like the competition 
of foreigners; he did not know anyone who did. It might, how- 
ever, be a disagreeable medicine that stimulated the system. In 
any case their accounts showed tbat they still survived, although 
they bad passed through, what he believed had been as severe а 
struggle with foreign competitors as they might reasonably expect 
to have to encounter in the future. The Germans had pushed 
hard, and secured orders from some corporations who preferred 
the cheapness of goods made in Germany, to the higher 
quality of British manufacture, but they were satisfied that the 
Germans had made no profit on their business in this country. It 
was not prosperity that sent them tothiscountry, but the depression 
that had now for some years prevailed in Germany. The Germans 
considered that their loss would be leas in seiling at unremunerative 
prices in this country than if they allowed their works to stand 
idle. When they had better trade at home, and when the factories 
unhealtbily stimulated by tueir protective policy had been 
eliminated, they would have little to fear from Germam competition. 
Again, the American manufacturers did not seem to find much 
advantage from protection, for although, as they were frequently 
told, they had uabounded natural resources at home, two of the 
largest companies had come across and established works in this 
country. No protective tariff would help them against such com- 
This success must depend on their business management, 
and on the skill and ability of their engineering staff. It was to be 
hoped that the great development they foresaw in the use of 
electric power would provide work and a living for them all. In 
his opinion their industries had зс ffered more from legislative inter- 
ference and restrictions and from the mistaken notiors of those 
who thought they were furthering the interests of the working 
тап, than from foreign competition. А recent case would 
illustrate that statement. The London County Council the 
other day resolved to accept the cheapest tenders for their 
work, whether froro home or foreign manufacturers. So far there 
might not be much to complain of. But then the London County 
Council stipulated that every contractor should observe the trade 
union rate of wages and hours, and that the rates of wages should 
Now those*conditions 
were enforced against manufecturers in this country, but they were 
not, and could not be, enforced against the foreign contractor. The 
conditions were presumably intended to prevent sweating by 
employers, but the result to their artisans was that work they should 
naturally bavo went out of the country, because he necd hardly tell 
them the interference between employers and their workmen, 
unnecessary, certainly, in their case, tended to raise friction in the 
factory, which employers strove to avoid, and indirectly added con- 
siderably to the cost and the risk of manufacture. Thus an inter- 
ference, no doubt intended for the benctit of the workmen, reacted 
to their disadvantage, besides crippling the industries of the country. 
Tf that was Free Trade, it was an aspect of it which ought certainly 
to be the subject of inquiry. In conclusion, he would say that 
although they did not like foreign competition, they did not 
believe that the doom of their manufacturing interests was to come 
from foreign competition. No one could foresee what might arise 
from day to day, or predict the future in а business such as theirs, 
but, speaking for himself, to the best of his judgment, the company 
was at present in a stronger position than ever 16 bad been, and he 
was glad to say that he had greater con idence in the future of the 
company tban at any time since he had been connected with ita 
management. . 

The motion was seconded by Mr. Painip E. BracnucnorT and 
carried. 
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Telegraph Construction and Maintenance Co., Ltd. 


SIR ROBERT HFRPERT presided at the half-yearly meeting held at 
the offices on July 14th. He said tbat they had felt in a position to 
offer an interim dividend which he thought would be an acceptable 
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one. As he stated at the February meeting, the year had been one 
of bard work, and they had since completed the second of their 
great cable constructions across the Pacific—tbat which had been 
carried out for the Commercial Co. from Honolulu to Manila. This 
considerable work was completed, to the great satisfaction of the 
U.8. Government, on July 4th, Independence Day. The cable was 
quite equal in its character and performance to those which the 
company had been in the habit of laying in other places. It was 
about 5,500 knots, and it brought up the compeny's record, since 
its formation, to no less than 175,000 miles of deep-sea cable, and 
ав much as 200,000 knots of insulated gutta-percha covered wire for 
the purpose of submarine telegraphy. They were not altogether 
sorry at not being oppressed at the moment with so great an amount 
of work as during the past two years. Their factory, which was 
steaming night and day, had, like a great ship, to occasionally go 
into dock and be overhauled. It would be an advantage during a 
comparatively quiet period, to be able to carry out certain altera- 
tions and extensions which had been contemplated for some time. 
They bad an amount of current work which would carry them on 
through a considerable part of the present year. The prospects of 
cable construction generally were not bad, although there was 
perhaps nothing on immediately of a great scale. There seemed to 
be a tendency to bave more and more cable communication between 
different points and ports, and the company were not at all inter- 
fered with in regard to their prospects by the aerial telegraph 
system, because the conviction seemed to be growing stronger and 
stronger that 16 could not compete for the purpose at any long 
distances more particularly with the cable. Consequently, the 
shares of the cable companies had risen very materially from the 
low position to which they had fallen, and he thought that on the 
whole the prospects of submarine telegraphy were quite good. 
A vote of thanks closed the meeting. 


Prospectuses. 


Tue Charing Cross and Strand Electricity Supply Corporation has 
this week been inviting applications for an issue of 40,000 “Cit 
Undertaking” £44 per cent. cumulative preference shares (1903), 
of £5 each at par. The list closes to-day, Friday. 


The Havana Electricity Co. is also before the investing 
public until Monday next, July 20th, with an issue of £150,000 in 
£10 shares. A balance of similar amc unt is left for future iesue. 
The company has an electric light and power concession for the 
city for 99 years The plant now contracted for is designed to 
furnish current for more than 50,000 lamps. Mesars. Livesey, Son 
and Henderson, 14, South Place, E.C., are the consulting engineers. 


The Isle of Wight Electric Light and Power Co., whose nominal 
share capital is £100,000 in ordinary and preference shares of £5 
each, also £50,000 in 44 per cent. debentures, are before the public 
until to-day, Friday, with an issue of the whole of the preference 
shares and debentures. Of the ordinary shares 9,993 have been 
applied for by and issued to Edmundson’s Electricity Corporation. 
The company has powers for electric lighting at Ryde, Newport, 
Ventnor, Sandown, Shanklin, Cowes, and East Cowes, and three out 
of the four proposed generating stations have already been erected 
and opened, these being located at Ventnor, Sandown, and Newport. 
The Ryde station will be completed in the course of a few months. 
The prospectus appears among our advertisements to-day. 


The financial press says that an important public issue in 
connection with the Manchester and Liverpool Electric Express 
Railway Co. is to take place this week. 


St. James's and Pall Mall Electric Light Co.— The 
transfer books will be closed from 18th to 31st inst. inclusive. 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
а quotation to the County of London and Brush Provincial Electric 
Lighting Co., Ltd —£250,000 44 per cent. second debenture stock. 

The Committee has also ordered the undermentioned to be quoted 
in the Official List :—Charing Cross and Strand Electricity Supply 


Corporation, Ltd.—Further issue of £49,712 4 per cent. debenture 
stock (redeemable), 


Globe Telegraph and Trust Co.—The directors an- 


nounce а quarterly dividend of 3s. each on the preference shares 
and 2s, each on the ordinary shares, 


City and South London Railway Со.-— Тһе accounts 
for the half-year ended June 30th show a balance, after providing 
for the debenture stock interest, the payment of the dividend on 
the preference stocks, and the transfer to the renewal fund of 
£1,500, sufficient to allow the payment of а dividend on the con- 
solidated ordinary stock for the half-year at the rate of 21 per cent. 
per annum, carrying forward a balance of £1,500. The dividerd 
for the corresponding period last year was at the rate of 3 per cent. 
per annum, carrying forward a balance of £1,749. 


STOCKS AND SHARES. 


Wednesday Evening, 
Adam has it come about that the Stock Exchange waits upon 
politics, and the investment markets are influenced to no small 
extent by the march of events in the Far East. Money is fairly 
cheap, although the drain of gold to the Continent looks as though 
it would increase rather than the reverse. The eccentricities of the 
American Railway eection afford a minor factor, but tpeculation in 
anything has fallen to so low an ebb on this side of the Atlantic 
that rumours of panic in New York, with their inevitable contradic- 
tions, exert a merely transitory effect. The markets with which we 
deal are all in a healthy condition, and the changes continue to be 
cliefly in the upward direction. 

In spite of the enervating character of the weather and the time 
of year, several new electrical issues are appealing to the public, 
The long-expected offer of new Charing Cross and Strand City 
Undertaking Preference shares has at last appeared. In fixing the 
price of issue at par, i. e., £5, the sponsors are taking a bold step, 
inasmuch as the present City Undertaking shares can be bought at 
41j in the market. The issue, however, is underwritten ata com- 
mission of 5 per cent., во that the underwriters really get their 
proportion for 42, at which price the shares look reasonably cheap, 
An evening contemporary amusingly remarks that “the quotation 
for the existing Preference shares ів abcut £2." The newspaper in 
question must surely be confusing Charing Cross Preference shares 
with the City Undertaking issue. 

No market has yet been made in the New Havana Electric shares. 
The company's prospectus is backed by names of high standing, acd 
the concern has a wide scope for its operations. The Isle of Wight 
prospectus appealed to а more restricted class, and the shares will 
probably command a large local following to the traditional good 
management usual to the Edmundson's babies; this latest ofi- 
spring should have a fine future in fiont of it. 

As regards changes in the electricity supply list, City of London 
Ordinary are down 53., the amount of the дебо -(еа dividend, while 
the Preference have recovered their 68. distribution. County Pre- 
ference relapsed 4 the other day, but otherwise the share list is 
practically the same as it was a week ago. Amongst Debentures a 
fall of a point in Edmundson's is more than accounted for by the 
quoting of the price ex the dividend of 2} per cent. taken off on the 
Stock Exchange pay-day. 

Home Railway dividends are already upon us, but the market 
remains strangely apathetic. How quiet business in Home Railway 
descriptions is can be gauged from the fact that the Electrical Rail- 
way stocks are all but motionless on the very eve of the announce- 
ments; but City and South London bas lost a couple of points upon 
the declaration of tbe dividend. Of course, the Tubes benefited very 
considerably in the June of 1902 from preparations for the Coronation 
festivities, and the takes of the last six weeks go against olhers 
which were swollen by country visitors. ; 

The general impression is that the Central London will stick to 
its stcady 4 per cent., but that there may be & pleasant surprise in 
store for the Waterloo and City stockholders. If the 3} per cent. 
of the last half of 1902 can be repeated, the line will enter the pro- 
gressive list; but it must be admitted that the present price of pat 
seems to discount future possibilities to the tune of a 33 per cent. 

dividend, at least. The new Mono-Rail prospectus is expected 
immediately. 

Telegraph securities present a firm front, and there are rises all 
along the line. Eastern Extension shares havo moved up to 12, 
and the price is less 2s. 6d. dividend as well Eastern Telegraph 
Ordinary is again 1 per cent. higher, and several of the prior stocks 
have improved to the same extent. Western Telegraphs are up 2, 
and Cuba Preference at 164 have added the fraction to their price. 
The Anglo-American group is steady, without quotable change, bat 
Globe Preference are another 10s. harder on the generally better 
tone of the market. Perhaps it is at last becoming inborne upon 
Telegraph shareholders that the Marconi competition cannot affect 
them for another quarter of a century, at all events. West African 
Telegraph sbares are up to 5, and African Direct Debentures moved 
up to either side of JOJ. Telephor e issues exhibit no feature 
beyond a rise in the Second Preference shares, but Telegraph Con- 
structions are a shade easier, allowing for the dividend ; British 
Electric Tractions do not alter, and London United Tramways 
Preference keep in the near neighbourhood of £12 per share. 


Direct United States Cable Co.—The board recom- 
mends a final dividend of 3s. per share and a bonus of 1e. per share 
(both free of income-tax), making a total distribution of 31 per 
cent. for the year ended June 30th last, and after placing £8,000 to 
reserve fuud account, carrying forward a balance of about £2,693. 
The transfer books will be closed from July 14th to 28th. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
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f Unless otherwise stated all shares are fully paid. € From Manchester Share List. 


+ Quotations on Liverpool StockeExchange. 
LATEST PROCUBABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 


А 143. 
Maticna) Miestrie Free Wiring, 2—$. — Аи and nr Electric er H pid, ЩТ Ө 


Bank rate of discount 3 per cent. June 18, 1903). 


z ma B T 
1 — . 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES, 
Present Closing Business done 
NAMB, Quotations otations week ended 
issue, Share. three years. July 8th. July 15th. July 15th, 1908, 
Д 1900. | 1901. | 1902. Highest., Lowest 
100,000 | Blackheath and Greenwich Dist. Electrio Light, Ord.. e 1 © i 1— 1 .. . 
100,000 Do. 44% 1st Deb. Stock, Prov. Certa, M 100 A Vs ee 118 —191 118 —121 - 18 
20,000 Brompton & Kensington Electric Light Sup., Ота. 1 to 90,000 E 6 96 896 8% 1 11 1 11 10 
80085 Ch 8 a do. ri % Cum. Pref, ee 9 % E 0% 10 105 E. 191 ee 
, aring Cross and Strand Elect i Supply 885 10 1 — — 
10,000 bo. do. 15 cum. Pref. ae ee oe oe 6 g 6 5 5] 
40,000 Do. do. “ City Undertaking " "4 Cum. Pret. M » 2 , b 4 b 4:5 
prote à Tn do. 4% Deb. 8 i 1 ix * а u^ UM n —16 Р 
*Chelsea Electricity Supply, Ord. a is 4 = = oe 
оо 6 ius » do. % Deb. Stock Red. . .. | Btock Е ү ix (жаг 18 А 3; А й 
, ity о ndon Electric L ghting, о 40, 0,001—110, 595 ` 525 6 x 
40,000 Do. в Cum. Pref., 1 to T P M ss 13 — 14 18 — 14 xd 1 189, е 
400,000 Ро. Deb. Stock, Serlp. prn at 115) all paid .. ХА ыз р m — 121 —196 121 —196 m 
800,000 Do. 43% and Deb. Stock, ov. Certr., all paid. 100 «5 35 es 102 —104 102 —105 ; 13 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 4% | 4% | 4% 8— 9 8— 9 812 81) " 
90,000 Do. do. do. 6 % Pref., 40,001—60,000.. ул 25 ©з 19 — 13 114— 194 1 1 ш 
400,000! Do. do. 44% Deb. Stock, Prov. Certa. ia paid) Red $a «à 109 —112 109 —112 11 T 
50,000 | Edmundson's Electric Corporation, Ora Shares ; 1% 1% 1 1 65 d ш 
80,000 Do. do. Cum. Prel. e T " Es 6 — — 64 6 i 
140,000 Do. do. A lst Mort. Deb. Btock е о 100 . ee oe 108 —111 106 —109 xd oe oe * 
21,000 Kensington and Knightsbridge Electric, Ord. : 5 1296 10% 10 % 11 — 12 11 — 12 4 ss i 
90,000 do. do. 4 % Debenture Btock Stock ee ee ee 108 —106 108 —106 ee * 
110,000 гова. Electric Bu ly Corporation, Limited, Ord. is 8 , 1— 9) 2— 24 $^ T. 
49,840 Do. do. 6 % Pret. b à 6 5— 6 56i 6H 4 
250,000! Do. do. do. 4 % 1st Mort. Deb. Stock Red Btock ае 100 —102 100 —108 sà ' 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . à os 10 6 % 63% 13% 174— 183 174— 183 18% i 
220,000! Ро. sie Ist Mort. Deb. Stock i a vá К 108 —112 108 —112 IT 
250,000! D. Mort. Deb. Stock Hed we Stock ; ; 97 —100 97 —100 i 
10,852 | Notting Hil Electric Lighting — - 5 10 $ 6 4 18 — 14 13 — 14 ie , 
40,000 St. James’ and Pall Mall Electric Light, Ord. . 6 144 144 144 154— 164— 164 15] E 
90,000 Do. do. do. 7 % Pret. 90,081 to 40,080 5 ©» 84— 8— 9 и; 
150,000! Do. do. do. 84% Deb. Stock Red .. 100 : s 98 —101 98 —101 ya vs 
12,000 Smithfleld Markets Electric Supply, Ord. .. T " xa 6 * 8 — 84 8)— 4 - T" iH 
65,000 | South London 'Bappiy, Ord Supply, Ord. .. А э es ss b $ 1 84— 4 84— 4 . "1 
80,000 Urban Electric Supply, ee ee ee ee ae 5 oe ee ee b — st 5 — ef ч 
80,000 Do. do. 5 % Cum. Pref. rn ee ee eo oe Б ee ee ee 5 — D 5 — 5k " 
110,000 | Westminster Electric Supply, Ord ee sis , ; 5 108% | 108% | 12 % 13 — 18 is — 13 * З 
98,141 Do. do. 6 o% Cum. Pref. А 5 Se ee © 64— 64 6i— Ag $ Z 
и ' Subject to Founders Shares. { Unless otherwise stated all shares are fully т paid. 
MARKET QUOTATIONS, Wednesday. Jul: uly ; 15th. 
eux 's 
CHEMICALS, &o. Меки METALS, Ko. (continued). E. a oe 
a Acid, Wee vs .. per owt. 5 / is g Copper Sheet "T T" .. рег ton £71 .. 
a „ Nitric. " .. рег cwt. / Vs r) „ Rod. per ton £71 n 
a „ Oxalic. " " .. per cwt. 82 / ; 0 КА (Electrolytic) Bars .. per ton £61 
a „, Sulphuric ee .. per cwt. 5/6 Ў e i i5 Sheets .. per ton £78 
a Ammoniac, 8a) .. рег cwt. 42/- 2 e 2: i Rod .. per ton £69 
а Ammonia, Muriate (orystal) .. per ton £33 10 5 e н " H.C. Wire per lb. è 
.. per ton £30 , f Ebonite Rod А per lb. 3,8 
: Bleaching powder . ae .. per ton £4 10 9 vi ee T y per Ib. 8/- ee 
a Bisulphide s! Carbon .. .. рег ton #15 : п German Silver Wire .. per lb. 1/6 . 
a Borax. - as .. рег ton #18 h Gutta-percha fine . oe .. рег lb. 80 
а Bensole (90 б) ee e ee per gal. 1- ee h India-rubber, Para fine oe ee per lb. 4/- to 4/03 inc 
a (50/90 96) .. УЕ .. рег gal. 5/6 ii $ Iron, Charcoal Bbeeta .. per ton £18 
a Copper Sulphate .. Fx .. per ton £19 g 4 ,, Pig (Cleveland warrants) per ton 46/9 844. dec. 
a Lead, Nitrate js А рег ton £24 Р 4 , Fo according to size рег ton From £11 T 
a , White Bugar 2^ .. per ton £81 x q 4, Бегер eavy .. per ton 47/6 to 50/- T 
a xd тше "o fo .. per e: £77 10 x 4 , Wiro, galvanised No.8 .. per ton? an 9 * -" 
a Methyla pir per gal. A -— 
a Naphtha, Solvent (90% at 160°C). per gal. 5/6 Е о Lead, English Ingot .. . per ten | {fih me |] - 
a Potash, Bichromate, in casks .. per ib. 8d. 9 n » Sheet... .. рег ton £13 10 .. 
а АЧ Caustic (15/8096). ғ .. рег ton £94 А m Manganin Wire No. 88 .. .. per lb. - ee 
a ñ Bisulphate a .. рег ton £85 Я g Mercury .. và © .. per bot. 28 12 6 " 
a Shellac .. per cwt, 190 / i d Mica (in original cases) small .. per lb. 44. to 1/3 р _ 
a Sulphate of Magnesia ud per ton &4 10 " it " n oe per lb. 2/8 to 3/6 
a Sulphur, Sublimed 8 .. per ton £6 5 : d per lb. 8/9 to 7/9 T 
a " е аа á .. per ton £5 10 , p Phosphor Bronze, lain сый castings per lb. 1/- tol T 
a Lum .. per ton £5 vs p i bars & per lb. 1/1 to 1/4 T 
a Boda. Caustic (white 70 9) .. рег ton 410 16 . Р " " gp per lb. From 1/3 ee 
a 99 Crystals ee eo ee per ton £8 ese 0 Platinum ee oe per OS. £4 ae 
а „ RBichromate, casks.. .. per lb. 94d. - ? Bilicium Bronse Wire . per lb. 10d. to 1/- ee 
Stee., Magnet, acc'd'g to desc' p' n per ton 458 oe 
METALS, &o. бо „ M n bars 115 125 aap . 
b Aluminium Ingote, í ‚ in ton lots .. per ton £130 РА о Tin, Block .. .. .. per ton { £197 } me 
b " in ton lota .. perton £163 a 9 » Foil per lb. 1/8 . 
b Sheet, in ton lota .. per ton £166 ee Wire, Nos. 110 16 . per lb. 17 . 
p Babbitt's metal ingots... per ton £43 to £146 p White Anti-friction Metals — 
e Brass (rolled metal Y to 12") basis per lb. Tid. EM “White Ant" brand ton 242 to £65 $ 
e „ Tube (brazed) d per lb. 9ч. j Yarns, as 1 Cotton, on вр'1в per Ib ` ee 
€ „ » (solid drawn). .. рет lb. 74. I 3 .. per lb. " a 
e „ Wire, basis.. ae .. per lb. w, Íi » В y 10 Ibe. Russian .. per lb. " T 
е Copper Tubes (brazed) .. .. per lb. h 1 ^ . Russian, single. per lb. š T 
„ (solid drawn) .. per lb. 931. j 100 Ide. Jute rove per ton £11 oe 
н Соррег Bars (best selected .. per ton | £7 | | | l Zine Fh ieille Montagne bnd. ) per ton | £23 15 


Quotations wuppliou by Moara. .—u G. buur a CC.; 6 ‘hbo biieli лии C., dw, C Aue. Leica bulb, Likus; 
Smith & Co.: / India-Rubber, G.P. and Teleg. Works Co.. Ltd.; g James & ha 


ELECTRIC TRAMWAY AND 


: Reoeipts for | Miles | 
Locality. Е au. the week. Total to date. | open. | 
£* | £ | £* | $ 

Aberdeen .. s .. | June ?7 Li — 48 4,864 | + 915 — — 
Birmingham a .. | July 11 5,125 , —115 140,567, + 6,452 — | — 
Bournemouth is а „ 8| 1,89 — — — — — 
Blackburn е .. | June 26 909 | —286 11668) + 674 194 712 
Blackpool . July 9| 1,008 +102 | 12,316 | + 1,254 — | — 
Blackpool and Fleetwood » 13 8117 97 1.80 + 149 79) — 
Bolton — „ 12| 2,014 +403 28,422) + 3,827 25 | — 
Bradford ia ee „ 12| 4,025 | +409 56.121 | +11,615 | 89 | +2 
Brighton „ 12| 92  — 21 ORS 2А 64 — 
Bristol oe ee . ve 10 Б 086 EE 65 — — 98 — 
Burnley. ds „ 11 852 | 4 68 — — — — 
| Barnsley Disti iot КР » 3 196 — . 468. — — — 

Devonport “ee di DS | + 50 Mo | + 941 6 | — 

. Dudley—8tourbridge. . „ 8 941 | +156 20.729 | + 2,125 | 1 — 
9 Gateshead » 8 HOO | + 54 22,247 + 8920 1 + 3 

Gravesend — Northfleet a 38 814 — | 6,625 — — 
о Greenock— Pt. DON „ 8 (90 | + 82 13,329 + 1.1858 74 | — 
“Hartlepool  . e| „ ß 330 4 19 |. 6.540! + 429 +2 

Kidderminster . S s.d 1606 | + 1! 3,164) + 178 | — 
$ Merthyr . MOM MEME: 211 | — 12 6.56 — 269 8 — 
S Middleton А 55 u 83 145 |+ 98 8053 + 747 184 — 

"= Oldbam—Aabton e| „ 8 031 | + 44 14,798 | v 1,896 | 8 |— 
"Peterborough .. i » 8 187 — 8,593 — —|- 
= Poole zi we vs uw 815 | + 96 7,215 + 1,172 — 
2 Potteries vs ee „% 3 1.855 +16 | 40,605 | + 2,666 sil — 

Rothesay. . ee ec [1] 8 261 + 21 2,407 + 857 = — 
1 „ 1 119 — , 4,150 — — — 


d F. Wiggins & Sons. e Frederick 


hepeare; А Edward 1 14 Co. í Bolling 4 Lewe; j W. Н. Hindley 4 Co. 
d Morris Ashby, Ltd.; т W. T. Glover & Co., Ltd.; я P. бы ыйдан & Sons о Johnson, Matthey & Co., Ltd.; p The Phosphor Bronse Co., Ltd. 


RAILWAY TRAFFIC RECEIPTS. 


8 


* Compares with the corresponding period of nne 


— ̃ ͤ—¶lw.uů—— —— ——— 3ͤ——— ———M———— — 


Week | Receipts for Miles 

Locality. Ra ried | coips for Total to date. | bon 

| £* £ £* | * 
| ‚ (South iU: ‚| July 3 1,085 + 925 | 21,723; + 1,407 213 | -1 
s Swansea . | „„ 8 | 594 | + 12 | 1,567 | + 598 — 
Taunton ee ee ө * r1] 8 70 US 1 1,464 — 116 111 
emouth vi „ 3 417 | + 24 7,271 + 879 — 
eston -super · Mare. » 1 195 | --184 1,848 — 289 +94 

_ Wolverhampton Dist. „ 3 483 | +275 | 100.7 | + 6,757 10 +8 
Wrexbam ” 8 148 — 1,918 — — — 

L Yorks. Woollen Dist. . „ d 495 — 6,589 — 6 |— 
ага oe oe e эз 11 2,600) + 1016 28,994 + 10,715 ж =; 
Dover za 2 ed cu. ЇЇ 877 | +107 5.708 + 124) 3 | — 

. Dublin “+ m | „ 10, 5,676 | +373 7,788 + 402 46 | — 
| East Ham oe ee ee [T] 11 743 < 296 10,036 + 3,238 5 + i 
Glasgow  .. T . June 6 115,878 1--8194 | 15,375 | + B,194 | 65 [+13 
Hull.. VÉ A .. July 11 | 1,880 | + 73| 27,023 | + 1,594] 11 |+ 1 
i Ilkeston  .. n g » 1 220 - mei — — == 
Isie of mere T .. „ M, 1,115 | + 79 | 129411, — 296 — |— 

Leeds ia . i „ 11 | 6,560 | +182 | 81,6 6| + 5.520 — | — 
Liverpool .. UM es „ 411.121 |+ 637 ,448 | +10,861 | 101 Me 
Manchester - e| „ 4:12,006 |+7854 — — 110 +8 
Newcastle .. „ Ll | 8,986 | + 540 — == 177 | — 
Portsmouth Я аро uo [4 | 2,188 | —414 — — 99 | — 
Salford ea Kia .. June 29 | 4, 56 | +637 | 47,129) +14,110 | — | — 
Southampton... .. July 9 | 1,122 | + 31 — — — |=. 
sunderland А „ 12; 1,898 | +188 | 18,128, + 727 20 7 2 
Central London Railway „ 1] 6.924 | + 77 | 18712; — 8816 — 
' Chatham & District Co. „„ 2 714 | 4204 | 19,648) 7 11,268 83 — 
City and 8. ойноп dai „ 13, 2478 | 18 4,998 | — 64 — 
Dublin and ‚| Јаре 21 lw? | + 161 2618; + 81 —– |j- 

T.iverrool 9 AR. 1,718 | +184 | 8,990| - MLI) M 


Ono ———— Ac. Cm . 
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MODERN VIEWS ON MATTER: THE 
REALISATION OF A DREAM. 


By Ва WILLIAM CROOKES, F. R. S., &с. 


An Address delivered before the Congress of Applied Chemistry 
at Berlin, June 5th, 1903. 


For nearly a century men who devote themselves to science have 
been dreaming of atoms, molecules, ultra-mundane particles, and 
speculating as to the origin of matter: and now to-day they have 
got eo far as to admit the possibility of resolving the chemical 
elements into simpler forms of matter, or even of refining them 
altogether away into ethereal vibrations or electrical energy. 

This dream has been essentially a British dream, and we have 
become speculative and imaginative to an audacious extent, almost 
belying our cbaracter of a purely practical nation. The notion of 
impenetrable mysteries has been diemissed. A mystery is a thing 
to be solved, and Man alone can master the Impossible.“ There 
bas been a vivid new start. Our physicists have remodelled their 
views as to the constitution of matter, and as to the complexity, if 
not the actual decom posability, of the chemical elements. To show 
how far we have been propelled on the strange new road, how 
dassling are the wonders that waylay the researcher, we have but 
to recall —Matter in а fourth state, the genesis of the elements, the 
dissociation of the chemical elements, the existence of bodies 
smaller than atoms, the atomic nature of electricity, the perception 
of electrons, not to mention other dawning marvels far removed 
from the lines of thought usually associated with English 
chemistry. 

The earliest definite suggestion in the last century of the possible 
compound nature of the metals occurs in a lecture delivered in 
in 1809° by Sir Humphry Davy at the Royal Institution. In that 
memorable lecture he speculated on the existence of same sub- 
stance common to all the metals, and he averred that “If such 
generalisations should be supported by facte, a new, a simple, and a 
grand philosophy would be the result. From the combination of 
different quantities of two or three species of ponderable matter we 
might conceive all the diversity of material substances to owe their 
constitution.” 

Again, in 1811, he saidj :—" It will be useless to speculate upon 
the consequences of such an advancement in chemistry as that 
of the decomposition and composition of the metals. It is 
the duty of а chemist to be bold in pursuit. He must not consider 
things as impracticable merelv because they have not yet been 
effected. He must not regard them as unreasonable because they 
do not coincide with popular opinion. He must recolle:t how 
contrary knowledge sometimes is to what appears to be experience. 
. . . . To inquire whetber the metals be capable of being decom- 
poeed and composed is а grand object of true philosophy." 

Davy first used the term “radiant matter" about 1809, but 
cbiefly in connection with what is now called radiation. He also 
used the term in another sense, and the following passage! in its 
clear forecast is prophetic of the modern electron:—" If particles 
of gases were made to move in free space with an almost intinitely 
great velocity—ie, to become radiant matter—they might pro- 
duce the different species of rays, so distinguished by their peculiar 

In his lectures at the Royal Institution in 1816 “ On the General 
Properties of Matter," another prescient chemist, Faraday, uscd 
similar terms when he said:—''If we conceive a change as far 
beyond vaporisation as that is above fluidity, and then take into 
account also the proportional increased extent of alteration as the 
changes rise, we shall, perhaps, if we can form any conception at 
all, not fall far short of radiant matter; and as in the last con- 
version many qualities were lost, so here also masy more would 
disappear." Again, in one of his early lectures he strikes a forward 
note:—'' At present we begin to feel impatient, and to wish for a 
new state of chemical elements. To decompose the metals, to 
reform them, and to realise the once absurd notion of trausmuta- 
tion are the problems now given to the chemist for solution." 

A year later Faraday startled tbe world by a discovery to which 
he gave the title “On the Magnetisation of Light and the 
Illamination of the Magnetic Lines of Force." For 50 years this 
title was misunderstood, and was attributed to enthusiasm or con- 
fused ideas. But to-day we begin to вее the full significance of the 
Faraday dream. | 

In 1879, 10 а lecture I delivered before the British Association § at 
Sheffield, it fell to my lotto revive " Radiant Matter" I advanced 
tbe theory that in the phenomena of the vacuum tube at high 
exhaustions the particles constituting the cathode stream are not 
solid, nor liquid, nor gaseous, do not consist of atoms propelled 
through the tube and causing Juminous, mechanic, or electric 
phenomena where they strike, but that thev consist of something 
much amailer than the atom,—fragments of matter, ultra-atomic 
corpuscles, minute things, very much smaller, very much lighter 
than atoms,—things which appear to be the foundation stcnes of 
which atoms are composed." | 

Ifurther demonstrated that the physical properties of radiant 
matter are common to all matter at this low density. ‘ Whether 


ө " Works of Sir Humpbry Davy," Vol. viii., p. 325. 

+ Loc. cit., Vol. viii., p. 330. 

> Loc. cit., Vol. viii., p. 349. 

§ “ British Associations Reports, Sheffield Meeting, 1879. 
Chemical News, Vol. xl, р. 91. Phil. Trans. Коу. Soc., 1879, Part I., 
р. 685. Proc. Hoy. Soc., 1880, No. 205, p. 469. 

| Sir О. Lodge, Nature, Vol. izvil, p. 451. 


the gas originally under experiment be bydrogen, carbon dioxide, 
or atmospheric air, the phenomena of phosporescence, shadows, 
magnetic deflection, &c., are identical.” Here are my words, 
written nearly a quarter of a century ago:—‘ We have actually 
touched the borderland where matter and force seem to merge 
into one another*—the shadowy realm between the known and 
unknown. I venture to think that the greatest scientific pro- 
blems of the future will find their solution in this borderland, 
and even beyond; here, it seems to me, lie ultimate realities, subtle, 
far reaching, wonderful.” 

The now generally accepted view that our chemical elements have 
been formed from one primordial substance was advocated in 1838 
by me when President of the Chemical Society, in connection with 
a theory of the genesis of the elements. I spoke of “an infinite 
number of immeasurably small ultimate—or, rather, ultimatiesimate 
—particles gradually accreting out of the formless mist, and moving 
with inconceivable velocity in all directions.” 

Pondering on some of the properties of the rare elements, I 
вітоте to show that the elementary atoms themselves might not be 
the same now as when first generated—tbat the primary motions 
which constitute the existence of the atom might slowly be 
changing, and even the secondary motions which produce all the 
effects we can observe—heat, chemic, electric and во forth—migaot 
in a slight degree be affected; and 1 showed the probability that 
the atoms of tbe chemical elements were not eterral in existence, 
but shared with the rest of creation the attributes of decay and 
death. 

Our minds are gradually getting accustomed to the idea of the 
genesis of the elements, and many of us are straining for the first 
glimpse of the resolutiun of the chemical atom. We are eager to 
enter the portal of the mysterious region too readily ticketed 
“Unknown and Unknowable.“ 

Another phase of the dream now demands attention. I come to 
the earlier glimpses of the electric theory of matter. 

Passing over the vaguer speculations of Faraday and the more 
positive speculations of Sir William Thomson (now Lord Kelvin), 
one of the earliest definite statements of thia theory is given in au 
article in the Fortnightly Review for June, 1875, by W. K Ciifford— 
a man who iu common with other pioneers shared that noblest 
misfortune of being born before his time.” “There is great 


reason to believe,” said Clifford, ‘that every material atom carries 


upon it а small electric current, if it does not wholly consist «ў this 
current." 

The idea of units or atoms of electricity -an idea hitherto float- 
ing intangibly like helium in the sua—can now be brought to earth 
and submitted to the test of experiment t. Faraday, W. Weber, 
Laurentz, Gauss, Zóllner, Hertz, Helmholts, Stoney, Sir Oliver 
Lodge, have all contributed to develop the idea—originally due to 
Weber—which took concrete form wnen Stoney showed that Fara- 
day's law of electrolysis involved the existence of a definite charge 
of electricity associated with the ions of matter. This defiaite 
charge he called an electron. It was not till some time after the 
name had been given that electrons were found to be capable of 
existing separately. 

In 1891, in my Inaugural Address as President of the Institution 
of Electrical Engine>rs,§ I showed that the stream of cathode rays 
near the negative pole was always negatively electrified, the other 
contents of the tube being positively electrified, and I explained 
that the division of the molecule into groups of electro-positive 
and electro-negative atoms is necessary for & consistent explanation 
of the genesis of the elements.” In a vacuum tube the negative 
pol. ів the entrance and the positive pole the exit for electrons. 
Falling on a phosphorescent body, yttria, for instance—a collection 
of Hertz molecular resonators—the electrons excite vibrations of, 
say, 550 billion times & second, producing ether waves of the 
approximate length of 575 tenmillionths of a millimetre, and occa- 
sioning in the eye the sensation of citron-coloured light. If, how- 
ever, the electrons dash against a heavy metal or other body which 


ә “Matter is but a Mode of Motion (Proc. Roy. Soc., No. 25, 
472). 
E + Pres. Address to Chem. Soc., March 28th, 1888. 

+ “The equivalent weights of bodies are simply those quantities 
of them which contain equal quantities of electricity... it 
being the electricity which determines the equivalent number, 
because it determines the combining force. Or,if we adopt the 
atomic theory or phraseology, then the atoms of bodies which are 
equivalents to each other ia their ordin wy chemical action, have 
equal quantities of electricity naturally associated with them."— 
Faraday's Experimental Researches in Electricity," par. 869, 
January, 1834. . 

“This defiuite quantity of electricity we shall call the molecular 

charge. If it were known it would be the most natural unit of 
electricity."— Clerk Maxwell's “Treatise on Electricity and 
Magnetism,” First Edition, Vol. i, 1873, p. 311. 
Nature presents us with a single detinite quantity of electricity. 
. . . For each chemical bond which is ruptured within an elec- 
trolyte a certain quantity of electricity traverses the electrolyte, 
which is the same in all cases.“ — G. Johnstone Stoney, "On the 
Physical Units of Nature," British Association Meeting, Section A, 
1874. 

“The same definite quantity of either positive or negative elec- 
tricity moves always with each univalent ion, or with every unit 
of affinity of a multivalent ion."—Helmbholtz, Faraday Lecture, 
1881. 

"Every monad atom has associated with it a certain definite 
quantity of electricity; every dyad has twice this quantity asso- 
ciated with it; every triad three times as much, and so on.”—O. 
Lodge, Oa Electrolysis."— British Association Кероті, 1885. 

$ Electricity in Transitu: from Plenum to Vacuum."— (Journ. 
Inst. Elect rical Engineers, Vol. XX., p. 10, January 15th, 1891). 
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latter 3:58d.; whereas the cost per unit sold was 2 59d. in the 
former, and 2 38d. in the latter: which means that Metropolitan 
companies spent 19 per cent. more on plant, charged 32 per cent. 


will not phosphoresce, they produce ether waves of a far higher 
frequency than light, and are not continuous vibrations, but, 
according to Sir George Stokes, simple shocks or solitary impulses ; 


more like discordant shouts as compared with musical notes. 

In the years 1893-4-5 a sudden impulse was given to electric 
vacuum work by the publication in Germany of the remarkable 
results obtained by Lenard and Rvotgen, who showed that the 
phenomena inside the vacuum tube were surpassed in interest by 
what took place outside. It is not too much to say that from 
this date what had been a scientific conjecture became a sober 
reality. 

In 1896 Becquerel, pursuing the masterly work on phosphores- 
cence inaugurated by his illustrious father, showed that the salts of 
uranium constantly emit emanations which have the power of pene- 
trating opaque substances, and of affecting a photographic plate in 
total darkness, and of discharging an electrometer. In some 
respects these emanations, known as Becquerel rays, behave like 
rays of light, but they also resemble Röntgen rays. Their real 
character bas only recently been ascertained, and even now there 
is much that is obscure and provisional in the explanation of their 
constitution and action. 

Following closely upon Becquerel’s work came the brilliant 
researches of M. and Mdme. Curie, on the radio-activity of bodies 
accompanying uranium. 

Hitherto I have been recounting isolated instances of scientific 
speculation with apparently little relation to one another. The 
existence of matter in an ultra-gaseous state; material particles 
smaller than atoms; the existence of electrical atoms or electrons; 
the constitution of Röntgen rays and their passage through opaque 
bodies; the emanations from uranium; the dissociation of the 
elemente—al| these isolated hypotheses are now focussed and 
welded into one harmonious theory by the discovery of radium. 


“ Often do the spirits 
Of great events stride on before the events, 
And in to-day already walks to-morrow.” 


No new discovery is ever made without its influence ramifying 
in all directions and explaining much that before had been mystify- 
ing. Certainly no discovery of modern times bas had such wide- 
embrscing consequences, and thrown such a flood of light on broad 
regions of hitherto inexplicable phenomena, as this discovery of M. 
and Mdme. Curie and M. Bémont, who patiently and laboriously 
plodded along a road bristling with difficulties almost insuperable to 
others who, like myself, have toiled in similar labyrinths of re- 
search. The crowning point of these labours is radium. 


(То be concluded.) 


THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Abstract of Address delivered at Sunderland on Wednesday, July 
15th, by Мв. Јонк Е. О. SNELL, President. 


I FEEL very deeply the honour which you have done me and this 
town in conferring upon me the office of president. As the oppor- 
tunity comes but once, J have determined to speak boldly on some 
of the subjects which I feel are seriously menacing the, progress of 
municipal undertakings. 

On more than one occasion I bave been told that our Association 
is feeble in its organisation, and has done little of importance during 
its existence. For my own part I must freely admit that I have 
received much help from these annual conventions, not only from 
the papers, but particularly from private discussions and visits to 
various works throughout the country. The esprit de corps and good 
feeling which is so noticeable at these conventions is a particularly 
pleasant phase of our Association. 

The municipalisation of certain public necessaries—whatever may 
be the opposition offered by private interests—has become a settled 
policy of the present day. Among these is the supply of electricity, 
and it must be acknowledged that municipal electrical supply must 
be allowed free and wise expansion, and that unnecessary restric- 
tions must be removed. 

We shall agree, I think, that of all known means of trans- 
mitting energy, electricity has the right, par excellence, to the first 
position, and its wider use will belp us to use the natural wealth of 
our land with increasing efficiency. I believe that at last English 
people have awakened from their lethargy, and it may be a surprise 
to many to see the evidence of rapid electrical developments on tbe 
Wear, Tyne, and Tees; and тоге; вогргівірр still when they are told 
that this bas all sprung into being during the last two or three 
years. The effect upon trade output, I am convinced, will soon be 
noticed, and this will mean a new era of prosperity to our manu- 
facturers. 

Bat it is more particularly on the supply of electricity by 
municipalities that I wish to speak. To remove a false idea which 
has been circulated, viz, that electrical supply companies 
are much more progressive and are managed in a more bueivesslike 
way than municipal departments, let me briefly recite what was the 
actual comparison for 1902 between these two classes of under- 
takings. The total capital outlay on company undertakings in the 
Metropolis in 1902 was £9,299.000, and on undertakings owned by 
local authorities £1,448,000. The average capital expenditure per 
kilowatt installed in the former was £115, and in the latter £965. 
The average price per unit sold in the former was 472d., and in the 


more for each unit sold, and their costs were nearly 9 per cent. more 
than the local authorities. 

And the same is true of the provincial undertakings. In the 
provinces the companies had spent £2,963,000, and the local 
authorities £13,404,570. The average capital expenditure per 
kilowatt installed in the former was £955, and in the latter 
£78:5; the average price per unit sold in the former was 4 45d., 
and in the latter 3:154. The companies spent 25 per cent. more 
on plant, charged 41 per cent. more per unit, and their costs were 
nearly 34 per cent. in excess of the costs of the municipal under- 
takings. This, surely, sufficiently answera the attacks which 
bave been made upon municipal electrical undertakings during the 
last year. 

The most important and most debated question at the present 
moment is that of depreciation of municipal electrical undertakings. 
A great deal of this controversy about depreciation arises from the 
wilful neglect of our critics to make a just comparison between 
companies and municipalities, and also 1 think by a confusion 
between wear and tear” and "antiquation." I think it better to 
at once make this point clear. For example: a boiler will 
require certain repairs from year to year; new tubes, new parts of 
certain fittinge, new furnace tubes, perhaps, or other renewals 
dependent on the type. This I call “ wear and tear,” and such 
reuewals are properly paid for from revenue. But in addition 
there is a gradual deterioriation of the boiler itself right through— 
а process of decay, as it were—and like ourselves it bas а life 
dependent on two things: its original manufacture, and ita usage 
during life! This deterioriation I call *antiquation " or true depre- 
ciation. There is yet а third factor not to be forgotten, but I think 
easily disposed of, viz, the possibility of certain details of plant 
becoming obsolete. I do not call the replacement of small 
sets—rendered necessary during the pioneering stages of any con- 
cern—by larger and more economical sets ''obsolescence," for the 
smaller sets will fetch their present value when told, and thus no 
waste of capital takes place—at least this is my personal experience, 
from which I generalise. We are left then with two other factors, 
viz., wear and tear” and "antiquation" (or true depreciation). 
The first is met by revenue, and is thus safely dismissed from this 
argument ; but antiquation remains. We must lock squarely at this 
fact. Some of the plant in both electricity and tramway concerns 
bas a shorter life than the 26 or 30 years allowed by the Local 
Government Board—some a much longer. The period for the 
repayment of these loans is one which requires alteration. I will 
first recite some of the anomalies which exist. The London County 
Council is enabled to grant periods of 42 years to the borough 
councils. The Commissioners for Scotland allow a period of 30 
years for municipal undertakings within their province. There are 
isolated cases of even longer periods—such as Glasgow— where au 
old Act gives that city 62 years in which to repay ite debt, while we 
in provincial England are allowed by the Local Government 
a period of only 25 years. If application be made to Parliament by 
way of Bill for extensions of electrical works, the undertakers are 
granted 25 years only, it is true, but are given a remission of the 
sinking fund instalments for one, two or three years, a point which 
was strongly sympathised with by the Committee on Hepayment of 
Loans іп 1902. The Local Government Board, however, is unable 
to do this, and thus those who proceed by the less costly method of 
provisional order have to pay this sinking fund on all extensions 
and new loans before it is possible for the new capital to have 
earned any revenue. Another case: If а Council apply to Parlia- 
ment for a Bill to construct and work ite tramways and to build the 
necessary power house, a period of 30 years is granted for the repay- 
ment of the whole loan (in some cases, of course, longer periods 
being given for land, and the usual period of five years for the costs 
of the Act); but if the same Corporation provide the necessary 
power house through an extension of its electric lighting undertaking 
and instal identically the same plant as in the former instance, the 
loan must be repaid in 25 years. If plant which runs at least 17 


- hours a day and is subject to the severe conditions of tramways supply 


can be given the longer period, why should not eloctrical under- 
takings be given at least the same extended period, especially when 
the plant ia subjected to less severe conditions; and if 42 years 
is the legitimate period for repayment of loans in London, why 
should provincial undertakings be called upon to repay theirs in 25 

ears ? | 
И Everyone points to the general, excellence of management in 
Glasgow, the second city of the Empire. If 62 years is proved to be 
a legitimate and not unduly long time there, why cannot the rest of 
us be given similar privileges? A curious anomaly to me 18 that 
electric lighting undertakings are only allowed 25, and tramway 
undertakings 30 years, when I am of opinion that the reversal of 
these periods would bear a more real proportion to the lives of the 
undertakings. ` ` : 

Now, the point which I wish to emphasise is this: the financial 

regulations of the Local Government Board, to which we are 
subjected, require a very drastic alteration. Some of our plant 
(such as accumulators) has a natural life of only 10 or 11 years, 
some 25 to 30 years, and some 50, 80, or 100 years. A sinking fund 
which repays a debt in 25 years is a clumsy and unsound instru- 
ment for writing off plant which is non-existent in the eleventh 
year under existing conditions, although the 25 years is sup 
represent the equated ” life of the whole of the installation. The 
present method of the Board in such a case is to grant a further loan 
for the replacement of this portion of the plant, for which they 
grant a period of 10 years. The result is that from the eleventh to 
the twenty-first year a two-fold sinking fund on tbis parti : 
plant has to be paid, and then in the twenty-first year the plan 

again is non-existent, and a tbird loan has to be applied for. 
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of course, is nonsensical. That is one extreme view of the question. 
On the other hand, buildings, stoneware casings, cast-iron pipes, road- 
werk for mains, and land will bave depreciated but very slightly in 
25 years, and if Parliament bas safely been able to grant 60 years 
to gas and water undertakings for their pipe lines, reservoirs, &c.— 
subjected as they are to much more serious depreciating action tban 
those I have enumerated—I say that we bave every right to take 
this extended period as the natural life of those portions of our 
undertakings. Ido not want to argue from false premises, ав а 
critic migbt say that one has no right to assume that the 60 years 
for gas and water undertakings is а legitimate period; but basing 
one's estimate of the life of these items from other engineering 
sources within one's experience, I cannot come (nor, I am sure, can 
anyone else) to any other conclusion. Under the Public Health 
Act, 60 years is the maximum period allowable. In 1901 a table 
was laid before the Association by Mr. Newington, of Edinburgh, 
in which the life of all the details of а representative electrical 
undertaking was set forth, and this received the unanimous support 
of the Council. That table made out that, at avy rate, the equated 
life was well over 30 years. I bave most carefully applied the like 
reasoning to several undertakings in very great detail (including 
that of which I am chief officer), and I cannot make the figure less 
than 42:8 years I presume that the shareholders of electrical 
companies will expect to get this life from their own undertakings 
—in fact there are companies which have been in existence for very 
nearly half this period already and show very little signs of col- 
lapse: on the contrary, they become more remunerative each 
succeeding year. 

Clause 52 of the model provisional order sets forth that under- 
takers may set aside annually from their profits a reserve fund up 
to a limit of 10 per cent. of the aggregate capital expenditure, and 
also that when the surplus in any year exceeds 5 per cent. it shall 
be compulsory upon tbe undertakers to make а reduction to their 
customers. I suggest that а better system of finance would result 
from the following amended regulations:— | 

All municipal electrical undertakings should be granted a period 
of 42 years for the repayment cf loans. Each application for а loan 
sbould be subjected to an inquiry of the Board of Trade so as to 
ensure that respectable schemes only were submitted, and it should 
be compulsory upon the municipal authority to set aside an addi- 
tional sum (over and above the sinking fund thereby entailed) of 
14 per cent. of the value of the capital expenditure commencing not 
later than two years after such expenditure had been made, to form 
& depreciation fund. If the gross profits of the undertaking were 
unable to meet this liability, then the deficiency to be met from the 
lceal rate, as at present; or, if the deficiency continue for more 
than a given period, the cbarges for energy supplied to be raised so 
as to meet the deficiency. Now, the capital charges on an un- 
dertaking taken at 42 years and with 34 per cent. interest will 
amount to £4 17s. 6d. per cent; and upon the same basis for 25 
years, amount to £6 8s. 7d. per cent, showing a saving of £1 
lle id. per cent. per annum, against which has to be set the 1j 
per cent. for the depreciation fund. As an example, take the 
expenditure on the electrical] undertaking of this town. Our 
capital expenditure to date is £224,000, and our average capital 
expenditure for the last twelve months was £211,600. The accu- 
mulated sinking fund paid cut of gross profit is £20,073, which 
amounts to practically 10 per cent. of tbe average capital out- 
lay. We have no deprecistion fund in addition to this amount, 
altbough we bave a small reserve fund, and intend, of course, to 
add to this fund when we can. If the conditions which I suggest 
had existed from the first we should have had about £10,500 in the 
sinking fund, and £9,600 in the depreciation fund, representing 44 
per cent. on the average capital outlay. I assert that tbis would 
have been а sounder financial position than the present. А sink- 
ing fund is an abeolutely inflexible sum which cannot be appro- 
priated for any other purpose, of course, than the cancellation of 
the original debt, but electrical undertakings require something 
over and above this—a fond from which sums can be taken from 
time to time to make good any shorter-lived and worr-out plant. 

It has always been argued that the 21 years’ life which was 
given to company undertakings by the Act of 1882 (after which 
penod municipalities could buy an undertaking at its then value) 
was an insufficient period for the use of the sharebolders’ money, 
and that the proper thing was done when Parliament (Sec. 2, 
Electric Lighting Act, 1888) increased thie period to 42 years. 


What then do we find these companies doing, controlled as they are | 


by most able financial and engineering experts? They аге 
content to form a depreciation and reserve fund which amounts 
to something like, and, so far as I am aware, often much less 
than, 10 per cent. of the capital outlay. Presumably, therefore, 
this must be considered a sound position, otherwise companies 
coald never have the stability which they enjoy. As this is true 
of company undertakings, what logic or reason is there in refus- 
ing to give municipalities precisely the eame privileges; or why 
should municipalities pay more than companies? Both will have 
enjoyed 42 years’ use of the original capita), and will be, as a 
resalt of their trading, able to re-enter on their obligations to 
their consumers. 

I want to see municipalities placed on a par with admittedly 
well regulated companies, aud I believe that the extended 
period of repayment, the compulsory formation of a depreciation 
fund in addition to this extended sinking fund, and an inquiry 
wpon each loan by а properly constituted section of tbe Board 
of Trade composed of a few electrical experts, would prove a 
panacea for the present evils. It would have the effect, further, of 
bringing all the present anomalies into alignment, and it would 
enable municipally-controlled undertakings to be governed on 
thorcaghly sound financial lines. 

Toe и dd челер, has just authorised the formation of а 
Royal to inquire into the whole question of municipal 


trading. I do earnestly hope for the good of municipal electricity, 
and for the whole electrical industry at large, that vigorous action 
will be taken by the Association of Municipal Corporations, and by 
ourselves, backed up, I hope, by the loyal cc-operation of the 
Institution of Electrical Engineers and the electrical press, to 
attain this end. This may be Utopian, but I have faith in the 
common sense and justice of these bodies, and I believe that this 
item—which I consider to be the most important on our costs sheet 
to-day—can be thus more fairly apportioned among the present and 
succeeding generations. 

Another point on which I wish to speak is the tendency of many 
municipalities to allow tried and capable officials to leave their ser- 
vice at a critical time in the development of their systems. I 
think it wise that & municipality should engage an independent 
expert engineer to launch the undertaking and to assist in the 
selection of a capable chief officer. This officer being appointed, 
will then seriously consider local conditions, and if be is worth any- 
thing at all will devote his energy to the proper and careful deve- 
lopment of the work entrusted to him. But being young and 
ambitious he will be naturally allared to another town offering a 
wider field and a bigger salary, and I have known men who have 
been allowed to leave because their councils have been niggardly, 
and have declined to increase salaries which were entirely dispro- 
portionate to their serious responsibilities, One does not hear of 
the like changes on the staffs of the larger companies. A change 
of management in sucha case must affect, temporarily, the progress 
and development of the system, for it takes time for a new man 
—however capable—to acquire a thorough knowledge of local con- 
ditions, and even a slight change of policy may cost the muni- 
cipality a great deal of money. Councils, 1 think, want to form 
au idea of the depreciation of the enyineers, the wear and tear on 
whom is a really serious factor, for the responsibility of elec- 
trical supply undertakings is a very beavy strain. I think more 
encouragement is required to be given to officials of proved 
efficiency. 

There is a tendency to attempt to make engineers, who are 
responsible for the selection of contracts, stray from their strict 
sense of duty by offering, directly or indirectly, some inducement 
to them to become biassed in favour of some particolar plant. We 
bave maintained an excellent record for purity of conduct, and the 
result is that, young men as we all are, we have earned the respect 
and confidence of our Councils, which it must be our endeavour to 
retain. 

There are many questions which must give rise to anxious 
thought: the progress of gas engines and the production of high 
calorific gas; the improvement of the steam turbine ; the probable 
economies in methods of electrical illumination; the increasingly 
greater scope of electrical applications; all present material for 
judgment in forecasting their iufluence upon future extensions. One 
wishes that more progress could be made with electrical storage, as an 
efficient battery would very materially alter the problem of electrical 
supply. 

sincerely hope that the Sunderland and District Convention will 
be a means of widening our knowledge, and, together with the 
hospitality and assistance which I know is to be given to the Associa- 
tion by the Corporations whose towns we shall visit, will be productive 
of much real good. 


PROVISIONAL ORDERS, 1903. 


Tus report of the Board of Trade respecting applications for 
lighting orders in the present session has been issued and contains 
several points of interest. Powers having been already granted for 
most of the large towns, tbe promotions are now restricted to the 
smaller communities, and ага less numerous than in former years. 

The total number of provisional orders applied for is 53, several 
of which are for extension of areas where supply works already 
exist. The orders granted were promoted by 32 local authorities 
and 20 companies. Among the applications of interest, as marking 
the policy of the Board of Trade, may be mentioned the 
following :— 

The Urban District Council of Bedwellty, a South Wales district, 
applied for powers, evidently against tbe wishes of the ratepayers. 
Representations having been made to the Board of Trade, they 
held a local inquiry, and after considering all the circumstances of 
the ca:e, refused to grant the order. 

As we have frequently pointed out, all these useless expenses 
and proceedings would be avoided if the consent of the ratepayers 
were obtained as a condition prec-dent Itefore memorialising tbe 
Board of Trade t» grant an order. 

A similar case occurred with the town of Caerphilly—another 
district of South Wales—where municipal trading in electricity 
supply appears to be also objected to, and this application was 
dealt with in the same way, and the order refused. 

Another case from the same county (Glamorgan), met witb a 
similar fate, the Rural District Council of Llantrisant and Llantwit 
Fardre, having applied to the Board of Trade, who refused to grant 
the order after a local inquiry. 

In several cases the consent of the local authorities bas been 
dispensed with, and special reports made by the Board of Trade to 
Parliament; this occurred with companies’ applications for 
Kilmalcolm, Sandwich, Walmer, Stone, Swanscombe, and Wilmslow. 

On the other band, the applications were refused in the cases of 
Chipping Norton, Dorking and Londonderry. 

ithin the County of London there were only two applications 
in the present session, and in both cases the action of the Board of 
Trade appears to have been influenced by the question of com- 
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petition in supply. In опе case—that of Bermondse y—the Borough 
Council applied for an order which was refused by the Board of 
Trade, there being two companies already authorised to supply 
electricity »n the area applied for. The other metropolitan case 18 
that of Camoerwell, where the Borough Council consented to the 
grant of an order tothe London Electric Supply Corporation, Ltd; 
but the Board cf Trade, baving regard to all the circumstances, 
refused the order, adding the signiticant remark that, if they had 
granted it, Parliament would not have assented to it. 

In several cases, as we have mentioned, the orders are for ex- 
tending the areas of supply under former orders. The cases in 
question include additions to the districts of the Cambridge 
Ele: tric. Supply Co., Ltd., tbe Isle of Wight Electric Light and 
Power Co, Ltd., the Leatterhead and District Electricity Co., Ltd., 
the С. rporation of Stafford, the Tadcaster Electricity Co., Ltd., the 
Uxbricye and District Electric Supply Co, Ltd., and the Wimble- 
don Urban District Council. Tre order for Sevenoaks replaces опе 
granted in 1900 and revoked. It will thus be seen that the actual 
vum ber of new undertakings is even less than the figures of the 
return indicate. 

Since tbe date (f tbe last report deeds of transfer have been 
approved by the Board of Trade in respect of Hindhea!, Leather- 
head aud Slcugh, all transferred by the local authorities to com- 
paries, and tbe Warwick order, which was granted to one company 
18 DOW transferred to another. 

The New Elkctric Ligbting Bill recently introduced into the 
House of Lords by the Board of Trade will not be proceeded with 
in the present section, but tbe indications it gives of the future 
policy of the Department will be of great value. 


INTERNATIONAL FIRE PREVENTION 
CONGRESS. 


On Wednesday, July 8th inst., two papers were read before the 
Section dealing with electrical safeguards and fire alarms, by Mr. 
Alex. Siemens on Safety and Control Arrangements for Fire 
Alarms," and by Mr. G. H. Oatway on " The Necessity for Auto- 
matic Fire Alarms with Direct Brigade Communication." 

Mr. Sierens’s paper recalled the system of telegraphic alarms 
devieed by Dr. Werner von Siemens more than 50 years ago, which 
has ben widely adopted in various foro в for street alarm services. 
Briefly deecribed, tbe various alarm ¿tations are grouped in circuits, 
each of which includes а Morse reccrding instrument at the fire 
station.  Telephores aid Morse keys can be added at the alarm 
stations if desired. For control purpores a constant current is 
employed, as also are metallic circuits without earth conrections. 
On an alarm being given a wheel actuated by clockwork is set in 
motion. 

The variously shaped projections on the wheel, which vary in 
each alarm pillar, break and make the circuit and produce distinctive 
signale in the fire station, in which also a bell is rung, when tbe 
current cea:es to be constant. Asa precsution sgainst faults in the 
circuit, a milli-ampere meter is interted, | bich should give a steady 
indication. Ina fire station from which several circuits go out, 
another mearuring and detecting instrument is provided for the 
purpose of locating any leakage of rufficient magnitude. If such 
existed, tbe atte: dant would be warned by a bell attached to the 
apparatus. When а fault bas been detected, it can be located by 
any ordinary method. With а view to preventing simultaneous 
signals from two alarm statione, tbe clockworks in the alarms are 
controlled by electrc-magnets which prevent or delay its working 
when no current or intermittent currents are yassing in circuit, so 
that when one siynal is completed, a second one from another 
point is automatically sept on and recorded at the fire station. 
Mr. Siemens further discussed the protection of such circuits 
from lightiivg or from accidental contacts with bigh-tension linee, 
by means of vacuum lightning discharyers and fuses. 

In the short discussion which followed, it was mentioned tbat if 
ope fault occurred before another was repaired, it would result in 
sone of the boxes being temporarily cot off; at the same time the 
system bas been in successful operation for 19 years in Dunedin, New 
Zealand, with a slight addition of visual indicators on the alarm 
boxes, to show that they are in working order. The system is 
being adopted in several German towns since tbe recent fire 
exhibition at Berlin called attention to its merits. 

Mr. G. H. Oatway's paper dealt more particularly with tbe argu- 
ments in favcur of some automatic indication direct to the brigade 
station from the block of buildings or from the particular room 
affected in case of fire. He pointed out the shortcomings of street 
alarm systeme, in that the brigade were ignorant of the exact loca- 
tion «r extent of tbe fire, and he strongly emphasised, what will be 
apparent to all, the necessity for an early call. 

Tbe paper gave соте interesting figures, from which it appears 
that the Glasgow Fire Brigade had during 1902 716 fires, involving 
a loss of £189 000; of this amount 40 per cent. is accounted for by 
three fires and 73 percent. by 10 tires. Glasgow possesses one of 
the best street alarm systems in the kingdom. 

After tracing at some length the history of the evolution of the 
fire alarm since a.D. 1625, Mr. Oatway comes to the present day 
systems, and enumerates the functions of a perfect alarm. The 
functions which would meet with the approval of quite 99 out of 
every 100 brigade experts in an automatic fire alarm system were :— 

(a) To detect the fire at а uniformly early period under all atmo- 
spheric or industrial conditions ; 


(b) To give the alarm upon the premises, and simultaneously to 
the brigade by a definite and unmistakable message ; and 

(c) To facilitate tbe work of extinction by indicating the exact 
position of the outbreak in tbe building attacked. 

The first of these functions—the root or foundation of the whole— 
is the one which proved во generally fatal to the legion of devices 
which the nineteenth century produced. His own experiments with 
thermometers and fuses were disappointing, aud in order to get over 
the disability referred to, he fell back upon the principle of com- 
pensation, and the compensator which forms one of the two principal 
parts of the detector employed in the May-Oatway system, by ite 
own expansion or contraction, automatically maintains the uni- 
formity of tbe rise necessary to produce the alarm under апу and 
every working condition. The detector consists of a steel rod of 
rather unusual form and cross-section, to which a copper wire 7 ft. in 
length is attached ; and at the centre of the combination a contact 
tube holding the carbon bridging piece is placed. The latter is 
suspended by a silver chain to the detecting wire, and is Feld at a 
distance above two piatinum terminals attached to the steel rod. 
The distance between the two is determined by the margin of rise 
set forthe alarm. Thier, in practice, is usually 25° F. The object 
of yoking the detecting wire to the compensator is that the expan- 
sion cf the one may equal tbe expansion of tbe other so long as the 
heat rise is the comparatively gradual one due to gas light, the 
radiators, or other normal causes. The degree o? elongation differs 
slightly in extent, it is not a mathematical fixture, but tbe approxi- 
mation is so close that the pair is а eood one for all working 
purposes, and the absolute immunity from false alarms and the ability 
to respond to a satisfactory heat test at any time, establish the 
valne of this combination beyond all doubt. 

One feature of the automatic fire alarm system upon which all 
authorities agree is the necessity for systematic and detailed 
testing, and this detector can be tested by beat, or mechanically by 
lifting atest weight which lowers the bridging piece, and establishes 
or breaks contact just as is required by the open or closed circuit 
employed in the case under review. As soon as the heat is with- 
drawn, or the testing weight released, tbe contacts return to their 
normal position. 

In regard to the second function, it is hardly necessary to say 
that the closed or open circuit immediately operates tbe relays 
which energise alarm gongs. These may be fixed in any desired 
position. There are over 600 of these nerve centres” in a large 
warehouse with which he had had to deal, all yoked up to four 
position indicators three of which repeat upon the master 
indicator; and this in turn controls and actuates tbe local alarms 
and telegraphs the central fire station. The method cf calling is 
unique but simple. An automatic transmitter is used, and the code 
cipher it is intended to send is cut upon tbe peripbery of tbis disc. 
8o long as the unindented edge of the disc is between the printing 
key and tbe printing point, there is no message; but so soon as the 
armature is pulled down by the current switched on by the 
automatic detector described, then away goes the disc, a legibly 
engraved shutter is dropped in the central fire station, and the 
code cipher is repeated four times, calliog up the brigade. 

Tbe third function is the device which guides the fireman to his 
work. The details employed are very simple. There are as many 
rows of shutters as there are flats in tbe building, and as many 
sbutters as there are rooms. As each room is affected its indicator 
is actuated, and thus the whole area of the fire, with the direction 
it is taking, if spreading, can be seen at a glance. 

In concluding the paper it isinteresting to note that the great 
tariff companies pow allow New Zealand property owners a sub- 
stantial rebate, as the result of five years’ successful practice in the 
colony. 

A majority of the meeting foand themselves fully in agreement 
with Mr. Oatway in the use of auto-alarms, and their extensive use 
in tbe States was pointed out. 

Mr. Segundo pointed out that the Fire Brigade cost about double 
per head of population in London compared to other large pro- 
vincial towne, but the fire loss was also double. He advocated tbe 
use of injector bydrants in connection with the high pressure 
mains of the Hydraulic Power Co., laid throughout London. 

On Thursday, the 9th inst, papers were read by Mr. E. C. 
de Segundo, on El-ctric Wiring and Fire Risks,” and by Mr. 
Alfred Hands, on ‘Necessary Practical Safeguards against Fires 
caused by Lightning.” The object of the former paper was to call 
attention to the importance of sound work in the wiring of build- 
ings for electric light and power. 

Experience has shown that a building lighted by electricity 
enjoys complete immunity from risk of fire, provided slways that 
the erection of the wires and vittings has been carried out in a 
sound, workmanlike manner, but that the keen competition amongst 
electric wiring firms, owing to the short-sighted policy of the 
owners of buildings who are apt to think more of first cost than of 
possible subsequent outlays, has acted as a powerful stimulant to 
" jerry " wiring. 

It was foreseen at an early date that one of the chief obstacles in 
the way of the popularisation of the electric light would be the cost 
of installation of the neces:ary wires and fittings, and a reduction 
in this item is quite as neccesary as a reduction in price, and for 
this reason largs numbers ої consumers nuder-estimate the value of 
insurance companies’ and other rules. From personal experience 
he pleaded for a higher standard thao that which would satisfy the 
fire insurance companies’ surveyors. 

The paper then briefly points out the more important points to be 
watched :— 

1. The means adopted for insulating the wires 

2. Tbe means adopted to prevent mechanical injury to the insula- 
tion of the wires. 

3. The sub-division of the main circuit and the proportionment 
of the size of the conductor to the work it has to do. 
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4. "The means adopted to guard against accidental overloading of 
the conductor. 

5. The nature of the joints made in the conductors (if possible, 
no joints should be permitted between the terminals of the various 
pieces of apparatus involved). 

6. The design of the fittings with special reference to ease in 
wiring withoot injury to the conductor. 

7. The method of manufacture and erection of fittings and acces- 
sory apparatus (switcbes, fuses, &c.). 

8. The general scheme of wiring and method of fixing in place 
wires, casing, or tubing, &c., and main and accessory fittings, so as 
to avoid the danger arisiog from proximity to gas and water pipes 
and ironwork of all kinds. 

The autbor then briefly referred to the conducting and sectional 
area of conductors, and the principle of '' fusing " circuits, the pro- 
tection afforded by their use Leng ofa relative character. For 
safety against risk of fire one must depend entirely upon the means 
adopted for keeping the electric current within its designed sphere 
of action, and this includes (1) the insulation on the wire; (2) the 
means adopted to guard against mechanieal injury and damp. 

For such wires as we are desling with, the material hitherto 
used as insulation has been mostly rubber. Some so-called rubber 
insulation taken from electric cables bas been found to contain less 
than 20 per cent. of rubber. Up to the present nothing has been 
found to touch best quality robber specially prepared to resist 
. tbe oxidising action of the atmosphere, and the deleterious 
influence of any rise in temperature of the conductor. Damp 
is most insidious in its action, aod every effort should be exerted 
and every means adopted to safeguard the installation from its evil 


Unfortunately, gutta-percha, on account of its extreme sensitive- 
ness to the oxidising action of the atmosphere and to the action of 
moisture and light; and because of its softness and plasticity at а 
temperature only slightly elevated above normal is useless for wiring 
bouses. It is possible, however, that before long a new form of 
insulator may be introduced upou the English market, which, while 
possessing all the useful properties of gutta-percha, is practically 
indifferent to the action of light and air, and is very much harder 
than gutta-percha. Large quantities of wires insulated with this 
material have already been used on the Continent with excellent 
results. 

The author then dealt briefly with the mechanical protection of 
wires. The ideal method, he taid, was to ute nothing but the highest 
class vulcanized or other suitable rubber insulation, with some 
suitable form of mechanical protection in tbe way of braiding 
merely to protect the wire from injury during its passage from the 
factory to the place at which it was to be erected, and to enclose the 
wires in a continuous system of cold drawn steel tubes specially 
selected for smoothness of bore, with joint boxes inserted at all 
points necessa y to enable the drawing-in of tbe wires to he carried 
out without inj ry to their protective covering and to facilitate 
inspection, wii odrawal of any wires for the purpose, if need be, 
of increasing their візе, &c., the whole system of steel tube and 
joint boxes being connected to esrth. Soch an installation con- 
stituted the best means of securing immunity from fire due to elec- 
trical causes. 

In tbe short discussion which followed, Mr. Broadbent disagreed 
with the suggestion to use iron conduite, which he thought led to 
greater possibility of fire than ordinary wood casing. He insta: оза 
numerous cases of fire caused through accidental contact and short 
circaits ín fittings, &c. 

Other speakers considered tbat steel conduit systems were the best, 
and it was suggested that more complete inspections of installations 
were necessary. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ge., 
may bs made, Answers are furnished by a duly qualified lawyer, 
bust the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


* BccxLEIGH ” writes :—“ We should be much obliged if you would 
give us s^ me iaformation re an electric supply. 

“In а certain town we have been asked b» the Town Council to 
supply the current for street lightipy. This will be d«cided by the 
Council, and thus tbey will give us the contract. Can we start 
work at once or have we, от have they, to get the sanction from the 
Board of Trade? Can we begin the work on the кируу, as well as 
the private supply, without permission from the Board of Trace? 
We should use ba*e copper overhead two wires, 100 volte." 

„„ We cannt see any reason why our correspondents ehould 
mot furnish tbe supply in question. There is no. bing in any of the 
Exectric Ligbting Acts to prevent a private company from supplying 
electricity without tbe sanction of Parliament; tbe difficulty wbich 
assally stands ia ‘heir way being opposition сп the part of the 
local authority. In the present instance, however, it would seem 
that the local authority are consenting parties, and will give all 

way leaves. 

With regard to the Board of Trade regulations, it isto be observed 
that wh: re electricity is supplied otherwise than under the terms of 
а provision: 1 order, there are certain rules which bave to be obeyed. 
To state what rules pertain to the works, which our correspondents 
are about to undertake, would occupy too much space; but we 
should recommend them to procure a copy of the rules which may 


be obtained from Messrs. Eyre & Spottiswoode, London, Е.С, fora 
few pence. The rules state the requirements of the Board of Trade 
in the clearest posaible manner. 8o long as these rules are observed, 
the Board of Trade are not likely to raise any objection either to 
the supply for street lamps or for private consumers Ава measure 
of precaution we should recommend that tbe plans be laid before 
the Board before the work i8 commenced. 


“ ASSISTART ENGINEER " writes: — A certain Corporation has, for 
some years, supplied a consumer at 100 volts pressure, the consumer 
also having a private supply at 100 volte, with change-over switcb- 
gear for use on the town’s mains after the main engines are shut 
dowa. Can the Corporation compel tbie consumer to cbange-over 
to 200 volts pressure. This will necessitate the corsumer having 
bis machine r-wound for 200 volts or trusting entirely to his 
private supply. I may mention tbat the only reason the consumer is 
connected to the Corporation mains is that at night with, eay, 20 or 
30 lights burning, it would be rather expensive to have his 40-K w. 
set running specially for these few lights. Now the point I wish 
to get at is thie, Can the Corporation compel this consumer to 
change over? If they can do во, who pays the necessary expense?“ 

% The question of "changing-over" is one which has given rise 
to considerable difficulty. In the first place it should be observed 
that under the existing law relating to electric lighting it is quite 
competent for any consumer to have his own plant, and to avail 
bimself of the public supply when he сһооғев. The Corporation 
from which “ Aesistant-Engineer takes bis supply have, therefore, 
no right to object to the course which he bas adopted. The regula- 
tions with regard to standard ргевьоге have undergone certain 
important modifications during recent years. Formerly, the 
standard pressure having been fixed by the undertakers, no change 
could be made in the pressure of the supply to any premises which 
at the date of the regulations were supplied with energy by thc 
undertakers except with the consent of the consumer. 

The standard pressure cannot now be altered except by permit- 
sion of the local authority, and upon the terms and conditions 
imposed by the local authority ; but by a regulation made in 1901, 
if the consumer withholds his consent to any change which the 
undertakers propose to make in accordance witb the regulationa of 
the local authority, or to pay the reasonable cost of, and incidental 
to, the change, the undertakers may appeal to tbe Board of Trade, 
and that Board may, if they think fit, give tbeir consent to the 
change on such terms and conditions as they impose, and the cor- 
sent of the Board so given shall, for the purpose of this regulation, 
have the паше effect as the consent of the consumer. It will thua 
be seen that if a con+umer persistently refuses to“ char ре over,” 
he may be compelled to do во in certain circumstances. It is por- 
sible that if the matter were to go to arbitration, эв generally 
happens where tbere is a dispute, the fact that the consumer would 
have to change his own private generator would be taken into cor- 
са We до not know whether the question bas ever been 

ecided. 


REGENERATIVE TRAMCAR CONTROL. 


Охрев the auspices of the British Electric Traction Co., a 
demonstration of the regenerative system of tramcar contiol 
was given on July 9th on the Devonport and District Tram- 
ways. This is a very hilly and difficult system, and one 
that includes many step gradients and difficult corners, 
with only a very small proportion approximating to a level 
track. It is, therefore, one upon which any advantages 
posses ed by such a system shou'd be brought prominently 
into view. 

The car шей for the demonstration was an ordinary 
single-truck double-deck car, which was taken from regular 
service some five or six months ago, and fitted with the 
experimental apparatns, the existing motors being used, with 
modified field windings, and an entirely new type of 
controller. 

Though a diagram of connectiors cannot be given, the 
system) may be generally described as conristing of two 
25-H.P. motors, shunt-excited for general running purposes, 
und provided with series windings for emergency use. The 
motors ure coupled in series, the armatures and a regulating 
rheostat forming one circuit, and the shunt windings, 
togetber with а regulating rheostat, forming the other. 
То start the car, the first operation is to close the shunt 
circuit through the whole resistance, cutting the latter out 
in steps until the fields are fully excited; with tbe sbunt 
regulator in this position, the armature circuit may be 
closed und speed regulation obtained on the main rheostat 
up to about two miles per hour. Speeds greater than this 
are obtained by reducing the shunt excitation. 

The controllers, as arranged, do not provide for any reversal 
of the car; should it be necessary to run backwards, the 
driver, must change ends. : 
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When descending gradients, the motors act as shunt 
excited generators, returning power to the line, the speed of 
the car being under the control of the driver to the same 
extent as when ascending. 

This return current, as shown upon recorder sheets taken 
during previous trial trips, rises to as much as from 40 to 
45 amperes, with kicks up to 60 amperes, produced when 
rapid stops are made. 

It is also claimed for the system that, in climbing hills, 
the current taken from the trolley line is less at the same 
speed than with series-parallel control. 

Should the trolley leave the overhead wire, or the power 
supply to the trolley line fail, the motors would at once lose 


their excitation, and therefore fail to retard the car on a 


downward gradient ; to meet this contingency, an automatic 
switch is provided, controlled by the current passing through 
the shunt circuit, which, on the shunt current failing, intro- 
duces the series windings together with resistances through 
which the motors are short-circuited. They then act as an 
ordinary emergency brake, with motors coupled in series. 
The controller is also provided with an emergency stop 
handle, to enable the series windings to be brought into use 
assisting the shunt windings. 

After proceeding over the various routes, a stop was made 
at the car depót to inspect a second car, arranged on the 
same system, but with controllers so modified that a parallel 
arrangement of armatures can be obtained, with a con- 
sequent increase in the maximum speed obtainable. This 
car was not seen in operation, owing to some slight mishap 
in the nature of a short circuit that had occurred in the 
early morning amongst the temporary connections. It was, 
however, stated that very satisfactory results had been 
obtained. 

After luncheon, to which the guests were invited by Mr. 
J. S. Raworth (chairman of the B.E.T. Co.), he stated, 
amongst other explanatory remarks, that the results of trials 
made with two cars—one equipped with series-parallel 
control, and the other with the regenerative control—showed 
an average consumption over the whole of the routes of 
1:3 units per car-mile for the series- parallel car, and 1:0 unit 
for the car with regenerative control, а saving that, if 
realised in ordinary working, will be of great importance. 

He also drew attention to the fact that the rate of 
acceleration, though not so great as with the series-parallel 
control, was sufficient to enable the special car to keep to 
schedule times, and he made a comparison between the 
practice of а driver who on an ordinary car raced to the 
terminus in order to enjoy а quiet smoke, making-up for 
lost time by means of а “donkey gallop,” and that which 
he would be forced to adopt on a regenerative control car, 
with а fixed rate of acceleration and a maximum speed that 
could not be exceeded whatever the gradient. 

The experimental cars have proved so successful that the 
company intends to fully equip the Devonport system with 
cara fitted with the new type of control. When the conver- 
sion is complete, it is expected that a saving in cost of 
energy of £1,500 to £2,000 per annum will be made. 


THE ENGINEERING STANDARDS 
COMMITTEE. 


Tue work in which the electrical side of the Engineering 
Standards Committee is engaged, cannot fail to be of 
interest to the readers of the ErkcTRICAL REVIEW. To 
give more than а brief outline of the work at present in 
hand, would, obviously, be impossible. 'The scope of tbe 
work of the electrical section is enormous, entailing a great 
deal of serious labour, the result of which it is anticipated 
will have far-reaching effects, and will materially simplify 
and cheapen the manufacture of electrical machinery 
throughout this country. 

Besides the Electrical Plant Committee, there are at the 
present time, we are informed, several sub-committees sitting, 
the constitutions of which are given on Ше following page. 

A glance at these lists will show the extent to which the 
Government is supporting the work of the Engineering 
Standards Committee. It has officially appointed members 


to represent the different Government departments on 
the Main Electrical Plant Committee, and also on several 
of the Sub-Committees ; furthermore, the Treasury of his 


Majesty's Government has expressed its warm approval of 


the work, and has included in the Board of Trade Vote for 
1908—4, the sum of £3,000 towards the funds of the 
Engineering Standards Committee. We believe we are 
correct in saying this is the first time that the Government 
has accorded financial support to a practical movement of 
this nature, and we feel sure that the money of the tax- 
payers could not be applied to a worthier object, or to one 
which would tend more to promote the best interests of the 
trade of this country. 

The Main Electrical Plant Committee met in July, 1902, 
and decided to take evidence as to the advisability of 
standardising electrical plant. The evidence was divided up 
under the following heads :— 

8 Physical standards. 

B) Mechanical ’standards. 

(C) Telegraphs and Telephones. 

(D) Power. 

1. Generation and transformation. 

2. Transmission and distribution. 

3. Utilisation. 

(a) Light. 

(b) Traction. 

(c) Fower. 

(d) Heat and electro-chemics. 

Several sittings were taken up in hearing tbis evidence, 
and the Committee then decided to form а number of sub- 
committees to deal with tbe different branches of the work. 
The first to be formed was the Sub-Committee on Generators, 
Motors and Transformers, with Col. R. E. Crompton, C.B., 
as chairman. This Sub-Committee, we understand, bas held 
а number of meetings, in consequence of which several cir- 
cular letters have been issued dealing with questions in the 
matter of standardising prime movers for electrical purposes, 
also proposals for standard voltages for continuous currents, 
&c. А Conference of Steam and Gas Engine Builders was 
held at the Institution of Mechanical Engineers, which has 
been of material assistance to the Sub-Committee in the 
difficult task of making recommendations. 

In connection with this work a small Committee has been 
formed under the title of the “Sub-Committee on the 
Temperatures of Insulating Materials," consisting of Dr. 
Glazebrook (chairman), Col. H. C. L. Holden, R.A., Com- 
mander G. L. Sclater, R.N., Captain A. Н. Dumaresq, R.E., 
and Captain Н. R. Sankey. Under Dr. Glezebrook's direc- 
tion experiments are at present being carried out at the 
National Physical Laboratory to determine the limits of 
temperature that tbe insulating materials used in the con- 
struction of electrical machinery will stand, and also 
the permissible rise in temperature in those materials. 
Experiments are also being carried out in order to ascertain 
the relation between temperature taken thermometrically and 
temperature taken by increase in resistance, Several large 
manufacturers have been asked to assist the work of the Sub- 
Committee by undertaking similar experiments at their own 
works. No definite recommendations as to permissible tem- 
perature rise in electrical machinery can of course be made 
until these experiments are completed. Weare informed that 
at the present time the Sub-Committee on Generators, Motors 
and Transformers has under its consideration the issue of 
further circular letters. 

The Sub-Committee on Telegraphs and Telephones, of 
which Mr. John Gavey, C.B., chief engineer of the General 
Post Office, їз chairman, has not as yet held many 
meetings, but it is discussing at great length the ques- 
tion ав to what units should be recommended in speci- 
fications for copper, bronze and iron wire. The standards 
for copper and other matters are being discussed by this Sub- 
Committee, but no definite conclusions, we believe, have ag 
yet been come to. 

The Sub-Committee on Cables, of which Mr. Robert Kaye 
Gray, the President of the Institution of Electrical Engi- 
neers, is chairman, is disoussing such matters as copper 
standards, the issue of tables of conductors, &c., and is at 
present engaged in gathering information relating to 
conduits. This Sub-Committee has not made sufficient 
progress in its work to be able to make any definite 
recommendations. 

Two other Sub-Committees are being organised, one to 
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deal with electrical tramways and electrical railways, the 
the chairman of which is Mr. A. P. Trotter, electrical 
adviser to the Board of Trade, the other to deal with central 
station rules, including in its reference the standard'sation 
of electrical fittings generally. "The chairman of this Sub- 
Committee is Mr. C. H. Wordingham, electrical adviser to 
the Admiralty. 

This brief outline does not pretend to cover all the ground, 
but it will, we hope, serve to show the very responsible work 
in which the Engineering Standards Committee is engaged. 


ELECTRICAL PLANT СомміттғЕ 

Sir William Preece, K. C. B. (chairman). 

Lieut.-Col. Н. C. L. Holden, R. A. : 

Captain A. Н. Dumaresq, В E. } Representing the War Оте. 

Commander G L. Sclater, R N. 

L. J. Steele, Esq. 

Jobn Gavey, Esq., C. B, engineer in- chief to the Post Offi :e. 

A. P. Trotter, Esq , representing the Board of Trade. 

Dr. R. T. Glazebrook, representing the National Physical 
Laboratory. 

Col В. E. Crompton, О.В ; Philip Dawson, E:q.; S. Z. 
de Ferranti, Esq. ; Robert Kaye Gray, Esq. ; Mark Robinson, Esq. ; 
К Percy Sellon, Esq ; Alex. Siemens, Esq.; James Swinburne, Esq. ; 
C. H. Wordingham, E. 

SUB-COMMITTEE ON GENERATORS, MOTORS AND TRANSFORMERS. 

Col. R. E. Crompton, C.B (chairman). 

Lieut.-Col. Н. C. L Holden, R.A. : 

Capt. A. Н. Damaresa, 5 E. } Representing the War Office. 

Commander G. L. S-later, R. N. 

L. J. Steele, Eq. 

Llewellyn Preece, Esq., representing the Crown Agents for the 
Colonies. 

Dr. В. T. Glazebrook, representing the National Physical 
Laboratory. 

В.Н Autill, Esq. | Nomioated by the Electrical Engineering 

W. B. Eson, Esq. Plant Manufac' urers' Association. 

A. C. Eborall Кәд.; 5 Z de Ferranti, Esq.; Robert Ham- 
mond, Esq.; Captain H. R. Sankey. 


Вов-Соммтттве ON CABLES. 


R Kaye Gray, Esq. (chairman). 

Caps. A. Н. Damareeq, R. E., representing the War Office. 

L. J. Steele, Esq., representing the Admiralty. 

Llewellyn Preece, Esq, representing the Crown Agents for the 
Colonies. 

Martin F. Roberts, Esq., representing the G.P.O. 

Н. A. C. Saunders, Esq , representing the Eastern Telegraph Со. 


} Representing the Admiralty. 


Representing the Admiralty. 


T. O. Callender, Esq. ; W. E. Gray, Esq.; A. H. Howard, Esq. ; 


Alex. Siemens, Esq.; Н. A. Taylor, Eeq.; А. P. Trotter, Esq. ; 
C. Н Wordingham, Esq. 


SUB-COMMITTEE ON TELEGRAPHS AND TELEPBONES. 


John Gavey, Esq , C.B., (chairman). 

H. A. Kirk, representing the India Office. 

Llewellyn Preeoe, Esq., representing the Crown Agents for the 
Colonies. 

Н Hartnell, Esq., representing the G. P. O. 

Frank Gill, Esq., representing the N.T. Co. 

J. Sayers, Erq. Nominated by the Railway Telegraph 

T. Ireland, Esq. | Superintendents and Electrical Engi- 

Н. Jackson, Esq. neers’ Conference. 

A. Н. Howard, Esq. ; F. Jacob, Esq. 


SUB-COMMITTEE ON ELECTRIC TRBAMWAYS. 


A. P. Trotter, Esq. (chairman). 

F. Forbes Higginson, Esq. (R. W. Blackwell & Co.). 

E. R. Hill, Esq. (British Westinghouse Co ). 

J. H. Rider, Esq. (London County Council). 

Н. M. Sayers, Esq (British Electric Traction Co.). 

J. J. Steinitz, Esq. (Brush Electrical Engineering Co.). 

А. Н. Walton, Esq. (British Thomson-Houston Co.). 

W. Rutherford, Esq. (Dick, Kerr & Co.). 

Philip Dawson, Esq.; A. M. Billar, Esq.; R. H. Scotter, Esq. 


SUB-COMMITTEE ON CENTRAL STATION ROLES. 
С. Н. Wordingham, Esq. (chairman). 


CHLORINE SMELTING WITH ELEC- 
TROLYSIS. 


A PAPER bearing the above title was read before the Faraday 
Society recently by Mr. J. Swinburne, vice-president, 
which describes the new method of working sulphide ores 
elaborated by Mr. Ashcroft and himself. Essentially the 
process consi-ts in attacking any simple or mixed metallic 
eulphide in a state of fusion with chlorine, whereby under 
suitable conditions sulphur is given off in the elemental con- 
d.tion, and is capable of condensation, while a simple or 
mixed chloride of the original metal or metals is left. This 


chloride residue is then treated by chemical means, all its 
metallic constituents being eventually displaced by zinc :. 
until the final zinc chloride is ready to be dissociated by 
igneous electrolysis, giving the chlorine required to open up 
a fresh quantity of ore. The method, accordingly, recovers 
all the ingredients of the mineral as elements, except the 
iron and manganese, which are obtained as their highest 
oxides ; the former being amenable to a process of furnacing 
to develop its colour and render it saleable as the pigment 
of an oxide paint, or being capable of reduction to yield 
really pure iron, if а market should be open for it. The 
only reagent needed is zinc chloride, zinc itself, or bydro- 
chloric acid, ав the case may be; and this only in quantity 
eufficient to make good a small chemical and mechanical 
loss. 

As applied to а complicated material such as lead zinc 
blnestone, or Broken Hill slime, the process runs as follows: 
—The ore is crushed and introduced into a 10-ton trans- 
former, which is an iron vessel lined with fireclay somewhat 
resembling a blast furnace. At the base chlorine is led in 
through a carbon tuyere, the main gas pipes being of iron, 
because cold dry chlorine does not attack that metal. In the 
furnace an exothermic decomposition occurs, во that no 
artificial heating is necessary ; control of the temperature 
is obtiined by feeding in the ore at the proper speed, 
and by building the furnace in such a fashion that 1058 of 
heat by radiation, &c., balances the production of heat. 
Although there is a considerable margin allowable, the 
temperature in the transformer must be maintained within 
certain limits; because if the heat is insufficient, sulphur 
chloride may be formed (which means wastage of chlorine 
and of sulphur), while if the heat is too great some of the 
metallic chlorides may distil over with the sulphur. Ву 
means of a chimney, the vaporised sulphur is drawn through 
а condensing chamber, where it is deposited as a solid, while 
the chlorine is pumped in at a pressure of 10 or 15 lbs. per 
square inch. An excess of ore is always kept in the con- 
verter to the end of the operation ; and when, after stopping 
the supply, brown fumes of ferric chloride appear, these are 
by-passed round the sulphur chamber. The ore melts, and 
the gangue separates, usually floating ; finally the charge is 
run out and allowed to cool. As already mentioned, the 
further treatment of the melt depends upon its complexity ; 
but in the present case where it consists of the chlorides of 
lead, zinc, iron, manganese, copper and silver, together with 
gaogue, it is run into water and filter-pressed, the solution 
beiog as concentrated as the cloths will bear. In the press 
remain the gangue and the lead and silver chlorides ; the 
former is separated, and the latter fused with lead to extract 
the silver and any gold, then with zinc which throws out the 
lead, leaving anhydrous zinc chloride ready for electrolysis. 
The filtrate is treated with spongy copper to precipitate any 
lead and silver in solution ; with zinc to throw out the 
copper; with chlorine to convert the iron into the ferric 
Btate, whence it is precipitated as hydroxide with zinc oxide ; 
and finally with more chlorine and more zinc oxide to throw 
down manganese peroxide. Thus an aqueous solution of 
pure zinc chloride is left, which is cautiously evaporated to 
dryness and the residue fused. "The evaporation takes place 
at atmospheric pressure, so that a little basic chloride of zinc 
is produced ; but this is decomposed electrolytically in open 
vats where cheap anodes are used before the bulk of the pure 
chloride is dissociated. The fused zinc chloride derived from 
the lead substitution (cf. ante) is then incorporated with the 
reat of this salt, and the whole is electrolysed with a current 
of about four volts in closed vessels internally heated, which 
are kept under a slightly diminished atmospheric pressure 
to prevent loss of chlorine. The cells are of iron lined 
with firebrick; but as the latter is porous, they are practi- 
cally vessels lined with solidified zinc chloride. Any ІенКкаре 
may lead to the introduction of air, but the temperature is 
too low for the oxygen to attack the carton anodes. The 
temperature is kept below the point at which zinc fume is 
evolved. A pressure of 4 volts suffices for the heating as well 
as for the electrolysis іп a 3,000-ampere vat, and this includes 
the preliminary treatment of the oxychloride; at 10,000 
amperes, 3 volts should suffice. The current efficiency is 
practicaliy unity. Chlorine cannot be wasted in quantity 
during the process because of its offensive odour, and the 
only loss comes through в small proportion of oxychloride 
in the ferric hydroxide, and through imperfect collection of 


122 | THE ELECTRICAL REVIEW. 


[Vol. 53. No. 1,338, JULY 17, 1908. 


the hydrochloric acid formed on evaporating the zinc chloride 
solution. 

The cost of working the process is roughly 308. per ton of 
ore over and above the electrical energy. The chlorine pro- 
bably costs about 1s. per ton for every 1 per cent. wasted, 


but this is included in the estimate. The total coste thus . 


become the cost of the ore delivered plus 30s. per ton for 
treatment plus 5 per cent. for unavoidable waste. To this 
must be added the energy. If steam-electricity cost 0°25 
per KW.-hour, the cost per unit of metal in the ore is as 
follows:—Antimony, 10d.; copper, 4°2d.; lead, (de- 
silverised), 2:6d.; nickel, 9d.; tin, 9d.; zinc, 8°2d.; the 
silver and gold being neglected. As aM the metals are 
recovered, the value of the products can be calculated from 
the composition of the mineral, omitting the iron and 
manganese, and allowing for two-thirds of the sulphur only. 

Of other metals which may be present, antimony is easily 
extracted us brown sulphide ог ‘us oxide, preferably the 
latter; it can also be won as а regulus by reduction. 
Arsenic behaves similarly, its chloride being readily ohtained. 
Metallic arsenides are amenable to the process. Bismuth 
would present no difficulty, falling out of solution as oxy- 
chloride. Cobalt would be recovered as oxide; in presence 
of nickel, the nickel, cobalt, iron, and perbaps manganese 
must be separated in the wet way. Copper comes out as 
enprous chloride, which is soluble in the other chlorides; it 
is deposit d нв cement copper by zinc, not iren. Silver 
comes out ав a rich lead alloy. From copper ores it is pre- 
cipitated by cement copper from a solution. or it may be 
thrown down by the Claudet method. Gold accompanies 
the silver. Tin works normally. 


— 


COMPOUNDED ASYNCHRONOUS 
MACHINERY. 


Ву G. HOOGHWINKEL, M. I. K. E. 


WirH large power and electric railway schemes under con- 
sideration, and the question of the electrification of mining 
plant in this country now being investigated by a Special 
Committee, alternating machinery in general, and also high- 
tension alternators, will, no doubt, be studied and manu- 
factured on a larger scale than has been the case up to the 
present, N | 

One of the principal drawbacks of this kind of machinery 
has always been the power-factor, with its troubles of 
regulation and paralleling, and the jmpossibility of com- 
pounding the alternators so as to allow not only for the non- 
inductive, but also for the inductive drop in voltage. 
Another disadvantage i8 the necessity of а separate excitation. 
A few years ago, however, the General Electric Co. of 
America (Mr. Steinmetz) constructed compensated revolving- 
field alternators which were self-exciting. The arrangement 
consisted in в continuous-current wound armature and 
collector, fixed between the field poles and the slip-rings of 
the alternator, which had the same number of poles as the 
direct-current armature. 

The connections between the two armatures were such 
that tbe polarity induced in the exciter armatuie was some- 
what ahead of the exciter field magnetisation. Whenever 
the main current increased, the current passing through the 
exciter armature strengthened the exciter field, and thus the 
generator field. If, on inductive load, the current lagged, 
the magnetisation produced by the alternating current in the 
exciter armature came more in phase with the exciter field 
magnetisation, thus strengthening the field more on an 
inductive load than with a non-inductive load. The 
alternating current used in the exciter armature was first 
transformed down to 75 volts. | 

This arrangement was complicated, and had several dis- 
advantages, and I do not think many macbines of this type 
have been actually built. 

The same shortcomings in the generators apply to the 


synchronous motors, In this case, however, it is possible by. 


over-excitation of the synchronous motor to reduce cos ф to 
1, but this is only possible with a certain load, and has to be 
pegulated when the load varies. 


1 


These disadvantages connected with the present three- 
phase plant have more or less retarded the general intro- 
duction of three-phase systems, and ic may, therefore, be 
advantageous to consider а type of three-phase plant which, 
in the writer's opinion, will be the future type for power and 
even railway and tramway schemes, in connection with steam 
turbines ав prime movers. This has very ably been pointed 
out by Mr. Eborall already, but I believe some particulars 
regarding the advantages and general construction of these 
machines will be welcomed by many engineers, as none have 
yet been manufactured in this country. 

It is well known that the asynchronous three-phase motor, 
especially of the squirrel-cage type, is much easier to manu- 
facture, cheaper, and simpler to work, than any other motor 
on the market. This is, in fact, the ideal type of machinery 
to be used, both as generator and motor, and the honour of 
applying this simple principle to the construction of com- 
pensated and compounded asynchronous plant belongs largely 
to Mr. Alexander Heyland, although Mr. Leblanc in 1900 
mentioned the possibility of paralleling а number of asyn- 
chronous generators with one synchronous generator, the 
latter in order to supply the wattless current necessary for 
the excitation of the asyrchronous generators. The syn- 
chronous machine, however, should be at least 50 per cent. 
of tbe total capacity installed, and therefore this arrangement 
is out of the question. Mr. Leblanc aleo pr d to do 
away with this large synchronous machine, and to provide 
each asynchronous machine with a small rotary to supply 
the wattless magnetising current. This rotary, however, is 
much more complicated than an ordinary exciter. 

It may be useful, before describing these asynchronous 
generators, to shortly point out the difference between the 
syochronous and asynchronous machines. The difference 
is evident when the machines are loaded. The slip with the 
asynchronous motor, and the drop in speed which resulta, 
are represented by the additional excitation with the 
synchronous machine. 

The excitation of an asynchronous motor remains more or 
leas constant at variable loads (excepting as regards field 
leakage and slip), but must be strengthened proportionally 
to the load with a synchronous motor. 

The field leakage of an asynchronous motor is far less 
than with a synchronous motor, А squirrel-cage rotor is a 
much better bearer for a magnetic field than the revolving 
poles of a synchronous machine. Also the transmission of 
the power from stator to rotor is much more efficient (purely 
electrical) in an asynchronous motor ; there is no distortion 
of the field (which necessitates more excitation). 

It is now clear that if we generate the exciting current im 
the rotor, just as with a synchronous machine, this com- 
pensated asynchronous machine will be superior to the 
ordinary synchronous machine, on all pointe where the 
ordinary asynchronous machine is superior to the synchronous 
machine. 

We are, therefore, able to select much more advantageous 
modes of construction than we could hitherto. Instead of 
the narrow machines of large diameter, we are able to adopt 
broad and better mechanical designs of smaller diameter 
with few slote per pole, using former-wound coils, without 
fearing excessive leakage. In general we may say that these 
modern machines will be smaller and easier to construct, 
giving a higher output for the same expenditure. 

The advantages of a compounded and self-exciting asyn- 
chronous alternator may be enumerated as follows :— 

1, No difficulties whatever in paralleling. 

2. They give a steady voltage at the motors on a variuble 
load, and, therefore, better enable us to supply lighting 
direct from the same bus- bars. 

3. They are absolutely proof against variations in load, and 
no fulling-out-of-step exists. 

4. They are simpler aud cheaper to construct, and the 
material is used more effectively. 

5. When, also, compensated or compounded e are 
used, they enable the cable syswm to be used with a far 
better efficiency. 

6. No exciters are necessary. : | 

7. They do not require з uniform turning-moment, аз 
is essential with synchronous generators (160 із quite 
sufficient). 

They are the ideal machines for power work in general, 
as they ensure a higher efficiency all round, safety and ease 


з» 
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in working, and the possibility, more than at present, of 
doing away with sub-stations, and, therefore, a general 
standard system of supply and distribution can be designed 
for all schemes, with the least possible capital outlay, and 
also an important redaction in working costs. 


CONSTRUCTION.—(a) Compensated Machines. 


If an ordinary induction machine is loaded, either as 
motor or as a generator, it takes from the mains a consiant 
exciting current, which is } period ont of phase with the 
voltage of the mains (fig. 14). | 


Ба. 14. 


Now it is ible to do away with this exciting current 
if we can tad ве the revolving field in the rotor, by bringing 
an exciting current to the rotor throngh brushes and a 
commutator. | 

This exciting current is generated in а few coils on the 
stator and in parallel with the rotor-winding (which is short- 
circuited). 

It is clear that at any speed of the rotor, the revolving 
field rotates exactly synchronously with the stator field. 

If tbe rotor did not revolve, we should have Ше same 
back E.M.F. and the same frequency as in the stator (the 
windings being equal), and the magnetising currents would 
represent the same energy as we had before in the stator of 
an ordinary induction motor. 

But as the number of revolutions in an induction machine 
is always very near the synchronous speed (4 or 5 per cent.), 
the frequency of the rotor field is very low. At syn- 
chronons speed the field is constant, and at increasing load 
(and slip), the field frequency increases proportionally up to 
the maximum of 4 or 5 per cent. of the stator or supply 


uency. 

he duty of the commutator is therefore to transform 
alternating current of high frequency (stator) into low fre- 
quency of the rotor, producing in the rotor a field absolutely 
synchronous with the stator field and of a frequency propor- 
tional to the slip. | | 

The first result is that this compensating current in the 
rotor requires only а small E.M.F., not much more than the 
ohmic drop, on account of the low frequency; it is there- 
fore almost entirely a watt current of about 1 per cent. of 
the total capacity of the machine. In ordinary machines 
the magnetising current corresponds to an apparent capacity 
of about 30 per cent. of the total capacity. It is there- 
fore possible either to take only a few coils of the stator 
winding to generate the compensating current, or to take 
it from the terminals through a small transformer. 

The second result is that it is possible to strengthen the 
effect, as the compensating current abeorbs but few watts. 
This means that it is possible to compound the machine not 
enly against its own wattless current, but also against the 
outside wattless currents (caused by inductive load). 

If we imagine, instead of the auxiliary winding, com- 
mutator and brushes, an ordinary two-pole field free on the 
shaft, supplied with continuous current, we have the same 
е» since this field revolves synchronously with the stator- 

eld. | 


This shows that the current supplied to the auxiliary 
winding has nothing to do with the actual work of the 
machine—in fact, it can be disconnected without interfering 
with the working. The commutator serves quite a different 
purpose than in an ordinary continuoug-current machine, has 


none of the disadvantages, such as the many segments, 
sparking, &c., and is therefore no detriment at all. It is 
only a means for self-excitation, is very small, and works 
exactly as a slip-ring. It is connected directly or indirectly 
with the short-circuited winding of the rotor, and therefore 
there are no self-induction currents or disruption sparks. 
The number of segments need only be just enough to pre- 
vent short-circuit between two brushes (about four to six per 
le). 

Аз the internal wattless current is compensated for, there 
remain only watt currente, whether the machine be worked 
as a motor or as a generator, on non-inductive load. These 
watt currents (stator current and induced rotor current) are, 
of course, equal and in opposite directions, and therefore 
these machines do not possess any armature reaction (except 
that caused by leakage and ohmic drop) which in 
synchronous machines is a necessary evil. The full 
armature reaction, however, exists for wattless currents, and 
this, of course, is necessary for parallel working. 


(To be continued.) 


ELECTRIC TRAMWAY ACCOUNTS. 


SoME months ago we referred to the chaotic system at 
present prevailing in regard to tramway statistics, pointing 
out that nothing had been done to bring the figures relating 
to different undertakings into line. At the same time we 
drew attention to the model form of returns suggested by the 
Tramway and Light Railway Association, and submitted by 
that body to the Board of Trade. While criticising that 
form on particular points, we expressed our agreement not 
only with the broad prineiples laid down therein, but also 
with much of the detail, which had been elaborately worked 
out in Ив tables. E | 

We have now had an opportunity of pernsing a document 
which has been submitted to another important association 
connected with tramways. We refer to a report which has 
been submitted by Mr. James Dalrymple, of Glasgow, to the 
Municipal Tramways Association of Great Britain on the 
subject of “Standardisation of Tramway Acconnts.“ As would 
be expected from the title, this deals with tramway statistics 
purely from the accountancy standpoint, апа does not go so 
fully into the matter as the model form of returns mentioned 
above, which included a large number of headings relating to 
the engineering aspect of the industry. But as regards the 
subject with which this report professes to deal, we would 
Bay at once that it gives very full and precise information on 
all points in a clear and concise shape. We think, however, 
that a short critical description will best bring out the main 
points of interest. 

The report begins with what may be called a preface 
giving the objecta of the writer and stating the limits within 
which he confined himself in drawing up his statements. It 
was, in short, his desire to draft а model annual financial 
statement for the guidance of municipal tramway managers 
and borough accountants in stating their annual tramway 
accounts, and he adds that he has based his work on the 
form which has been adopted by the street railways of 
America with some assistance from the report on the uniform 
classification of working expenses presented at the meeting 
of the International Tramways Union, which was held in 
London about a year azo. 

To come now to the body of the report. The first state- 
ment is the annual revenue account on the Dr. side, of which 
the expenditure is classified under the main heads of power 
expenses, traffic expenses, general expenses, repairs, per- 
fnanent-way renewal, and depreciation, in no less than 46 
distinct items. A column is provided showing the expenses 
per car-mile in each case, while as regards the power ex- 
penses an additional column is given for the Kw.-hour 
expenses, In addition space is left for recording the corre- 
sponding figures of the previous year, so that it is possible 
to вее at а glance how the expense incurred in respect of 
each separate item compares with that of the preceding twelve 
months, There is also room provided at the top of tbe form 
for the figures showing the kilowatt-hours and the car- 
mileage. It will thus be seen that the revenue account goes 
very fully into detail on the all-important subject of ex- 
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penditure, and little difficulty, if any, should be experienud 
by any person using this form in getting at the cause of any 
undue increase which might take place in his expenses. 

It may be said, however, that it would be difficult to 
distinguish in regard to so many items, and that it would, 
therefore, be impossible to compare undertakings, even 
though they might use this form, as the respective 
accountants might differ as to the item to which any par- 
ticular charge should be debited, especially as to repairs, 
renewals and depreciation. This trouble is met by a com- 
prehensive appendix giving a very full classification of 
working expense accounts, showing in detail the charves 
included under each item; and we venture to think that, 
with this before them, all accountants would work on the 
same lines. 

The second statement gives the net revenue account, on 
the debtor side of which is shown the interest on capital and 
the sinking funds. Here, too, columns are provided for the 
car-mileage expenses and for the corresponding figures of the 
previous year. We then come to the appropriation account, 
which shows the amount carried to the general reserve fund, 
and the final balance left for the relief of the rates or for 
any other appropriation. 

These forms complete the accounts relating to the 
revenue, and there follows а statement giving the capital 
expenditure account for the year. This is followed by the 
capital account ав at the conclusion of the year, which gives 
їп pretty full detail the capital expenditure under the 
following main heads: — Permanent way, electrical equip- 
ment of line, ground, buildings and fixtures, power station 
and sub-station plant, workshop tools and sundry plant, cars, 
electrical equipment of сагв, miscellaneous equipment, office 
furniture, Parliamentary expenses and preliminary expenses, 
Asin the case of the revenue account, uniformity is secured 
by an appendix which gives at considerable length the 
charges to be made against each item. Further, а column is 
given for the figures of the previous year, and the necessary 
deductions for depreciation are shown. А 

The next statement is the balance-sheet, which is followed 
by a page giving various items of general information 
relating to the undertaking in а brief form. In this con- 
“nection we would draw attention to the item “ Mileage of 
Track,” where we presume the total length refers to route 
mileage, though this is not made clear in the table. Other 
instructive items are Population served by Tramways, Car- 
Miles, Passengers Carried, Average Number of Cars in Use 
for —hour day, Percentage of Working Expenses (including 
and excluding depreciation) to Receipts, Average Car-Miles 
per Day per Car, and, most important of all, Average Cur- 
Hours per Day. In addition, there is an instructive scale of 
fares and a very useful item showing the average journeys 
per head of population per annum. 

In conclusion, we would say that we have nothing but 
praise for this very full and detailed report of tramway 
accounts. "Though it is specifically intended for munici- 
palities, it could be easily modified for application to company 
undertakings, and we consider that a merging of this form 
in the model form of returns drawn up by the Tramway and 
Light Railway Association would supply us with a general 
form of accounts and statistics eminently suitable for enabling 
fair comparison to be drawn between various undertakings. 
We feel, however, that a discussion of the form by experts 
would be of the greatest benefit to those interested in the 
industry. The report was fully discussed at last week's 
meeting of the Municipal Tramways Association of Great 
Britain. The meeting resolved that standardisation was 
most necessary, and it is proposed to join hands with the 
Borough Treasurers’ Association in endeavouring to get а 
standard form agreed upon and adopted. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Tompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
Inquiries should be addressed. 


14,820 “Improvements in or relating to contract breakers for induction 
coils." Н. W. van Rapin and C. B. RosiNsoN. June 20th. 


14,176. "Improvements in or connected witb arc lamps." J. L. Davis. 
June 29th. 


14,600 *' Improvements in overhead equipment for electric traction, appie- 
able also for use with other exposed conductors.” H. Sa1Hs0n and Lk. R. 
SHakrk. June 80th. 

14,520. “Improvements in switches." J. L. ALHEZz, JUN. Jure ¿0 h. 
(Com plete.) 

14.523. The ship's telegraph alarum." P. Manson. June 30th. (Complete.) 

„14,537. “A new or improved electrically lighted club for theatrical and like 
displays.“ T. H. Devils and G. B. Davits. June ЗОШ. 

14,538 An eccentric combined lever grip and controller." C. Francis and 
E. Lry£NE. June 30ch. 

14,539. “Improvements in armature coils for dynamo-electric machines." 
THE British WESTINGHOUSE Errcrkc AND MANUFACTURING Co, Lip, (The 
Westinghouse Electric and Manufacturing Co., United States.) June 30th. 

14,541. ‘Improvements in galvanic dry cells." Gi, ScHAULI and W. Logwr.- 
STKIN. June goth. 

14,543. “Improvements in controlling devices for electric motors.“ р, I. 
Linpgrist, June goth. (Complete.) 

14,513. * Improvements in holders for telephone directory cards and th: 
like." C. E. Narr. June 30th. (Complete.) 

14.500. Improvements in life guards for electric cars and other vehicle s." 
J. F. MasoN and H. Кккмміти. June 30th. 

14,551. ‘improvements in еіес:гіс controllers for motors and the like." 
А. Зсмьн. June 30th. 


14,558. " Improvements in and relating to electro-mrnagnets." D. L. LI u. 
Quist. June sith. (Complete.) 

14.561. ** Improvements in automatic circuit-breakers." Н. P. Batu. Juve 
30th. (Complete.) 

14.562. Improvements in circuit breakers.’ Н. P. Barr. June bh. 
(Complete.) 

14,563. *' Improvements in electric switches." Н. P. Barr. June ꝙ h. 
(Coinplete.) 

14,506. "Improvements in means for electrically-driving centri: 
engines." Н. J. HAN. (The American Tool and Miachivery Co., U» 
June 30th. (Complete.) 


14,597. ‘Improvements in machines for making bases for electric lap ps." 
E. A. CaRoLAN. (The General Electric Co., U. S.) June 830th. 

14.598. Improvement in electric motor-driven machine tools." Е. A. 
CaRoLAN. (The General Electric Co., U.S.) June ЗО. 

14,601. “Improvements in coin mechanism specially aj plicable for elec- 


tricity and other meters." E. Dt Bois. June 30th. 

11.602. Improvements in coin mechanism specially applicable for clec- 
tricity and other meters." ŒE. Ос Bots. June 30th. 

14,610. “А dynamo-electric generator for the production of high vol ge 
continuous currents without commutation," Е. Hamer. June 30th. 

14.656. Mode of, and aj paratus for, converting the energy of fuel n'o 
electric energy.” H. Јомь, July lst. 

14.656. Mode of, and apparatus for, heating voltaic cells and restoring the 
battery products thereof to the original state. H. Jone. July Ist. 

14,671. „ Improvements in electrical *hot-firing or like apparatus.“ R. C. W. 
Woop and G. CLI Tov. July Ist. 

14,697, “Improved manufacture of frames for dynamo-electric machines.” 
SIEMENS Bros. & Co., тр. (Siemens & Halske Aktien Gesellschaft.) July 1st. 

14,721. “ Improvements in and appertaining to holders for electric incandescent 
lamps." C. H. Jusks. July 2nd. 

14,781. “Improvements in electrolytic separation of copper and nickel." 
P. R. J. WiLLis. (C. S. Shields, Canada.) July 2nd. 

14,770. “Improvements in electric motors or dynamos." W. E. BURNAND, 
July 2nd. 

14,814. “Improvements іп or connected with electrical resistances or rheos ats 
applicable as а regulator, motor starting switch, or the like." S. G. Brounen 
and W. G. Haywood. July 3rd. 


14,908. “Improvements in or relating to electric contacts." Е. E. Prestwich 
and E. C. LEA. July 4th. 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thon | son 
and Oo., 899, High Holborn, W. C., and at Liverpool, price, post free, be. 
(in stamps), 


4,032. Improvements in and relating to electrical distributing systemes." 
L. Andrews. Dated February 17th. 


oe "Improvements in arc lamps." W. Crudgington. Dated Feb uary 
294 h. 


4,793. ‘Improvements in inter communication telephone systems.“ Т. 
SLOPRR and I. H. Parsons. Dated February 25 th. 


4,009. “Improvements in electric igniting plugs for internal combustion 
engines." F. Н. Hadfield. Dated February 27th. 


zt "Improvements in electric meters." A. Blanchet. Dated Feb uary 
27th. 

6,042. “Ап improved electric pole changer for use in railway sicnalling aud 
the like.” J. P. O DoxNELL and E. C. Irvino. Dated February 27th. 

5,200. * Improved apparatus fer preparing flattened metallic coil. for 
electrical magnets, soleuoids, and other purposes," R. E. B. Crom,ton. 
Dated March 3Uch. 


5,294. “Electric rammer for foundry and other use.“ D. A. Caspar. Dated 
March 3rd. 


5,412. “Improvements in or connected with electric meters.” L. Leclerc. 
Dated March 4th. 


5,538. Improvements in apparatus for the electro-deposition of mete ls.“ 
The Calico Printers’ Association and W. Cotsworth. Dated March 6th. 


6,024. “ Improvements in or relating to electric arc lamps." C. Oliver. 
Dated March llth. 


6.122. “Improvements in electrical switches or circuit closers and breakers.” 
Otis Elevator Co., Ltd. (Communicated U.8.A.) Dated March 12th. 


6,345. “Improvements in electric light signals.“ W. Taboulewitseb. Dated 
March 14th. 


6,947. “Improvements in connectiens for electric cables.“  Callender's 
Cable and Construction Co., Ltd., and Н. Hastings. Dated March 21st. 


SL d " Improvements in electric fuses.” S. Z. de Ferranti. Dated March 
“па, 


7,075. An improved electrical measuiing instrument." W. M. Thornton. 
Dated April 23rd. 


7,420. “Improvements in and relating to electrioal switches.“ G. Sperryn. 
Dated March 27th. ` 


1 0 "Improvements in galvanic batteries.” P. Deeafore. Dated March 
t e 


8,186. “Improvements in connection with fittings for the overhead trolley 
wires of electric traincars." G. Hill. Dated April 8th. 


8,657. “Improvements in electric motor control systems.” The British 
Thomson-Houston Co., Ltd. Dated April 12th. 


e 1 in starting switches for electric motors." T. E. 
eaver. Da ay 2nd. 


10,144. Improved fuse holder for electrio current.“ J. J. Rawlings and 
W. R. Rawlings. Dated May 2nd. : 
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THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


THE address of the President of the Convention at Sunder- 
land indicates а troubled mind, * municipal trading," like 
Banquo's ghost, disturbing the banquet; bnt the annual 
interchange of opinion between the municipal engineers and 
the chairmen of committees no doubt affords a useful sum- 
mary of the constant discussions between them during the 
year. 

That the municipal engireerg, as a body, ably perform 
their technical duties is beyond dispute; as Mr. Snell 
admits, they have nothing to do with politics, but unfor- 
tunately they suffer from them in having their work con- 
trolled by circumstances of an abnormal character. 

The Engineer President of the Convention devetes the 
bulk cf his paper to a discussion upon municipal ways and 
means—a comparison between the working of trading com- 
panies and what is poetically described as ** The muni- 
cipalisation of certain public necessaries "—questious of 
accountancy involved in the provision for depreciation, anti- 
quation, obsolescence and the numerous contingencies to 
which the new industry is liable. Mr. Snell feels the dis- 
advantage of municipalities whose governing powers are 
limited to certain defined areas, undertaking business like that 
of electricity supply and tramways, which (especially under 
modern developments) can be most successfully worked over 
districts embracing the areas of numerous local authorities 
—he pines for “ free and wise expansion,” and the removal 
of unnecessary restrictions. As to the latter complaint, the 
companies bave suffered more severely than municipalities, 
owing to the powers of veto exercised by local authorities, 
besides the restrictions common to both. 

In endeavouring to compare the working of municipalities 
and companies, both Mr. Snell and Mr. Alderman Smith 
(chairman of the Electricity Committee of Barrow-in- 
Farness) deal with figures which practically prove nothing. 

The cost of erecting and equipping electricity supply 
stations cannot be dealt with in the dogmatic way adopted 
in the papers read at the Convention, the figures being 
apparently taken from the wel'-known tables of one of our 
contemporaries. They assume that because Corporations 
have constructed works at a cost of £92 per kilowatt as 
against £106 by companies, therefore municipalities show 
better results ! 

In the same way the cost of production and the prices at 
which consumers are charged are compared, with a view of 
showing that the management is better carried ont by local 
authorities than by companies. 

All such comparisons are largely fallacious, unless the 
circumstances of each cage can be shown to be comparable. 
Neither municipalities nor private companies are likely to 
pay more for their plant than market prices, but the 
character of the machinery, &c., may differ essentially: во 
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also with cost of production, as pointed out in Alderman 
Smith's paper: “ There are very many factors which have 
an important bearing on this, but the three which are 
usually considered to have the greatest influence on costs are 
output, load factor and cost of fuel.“ 


It is only necessary to compare the differences stated in 
Table IVe. in Alderman Smith's paper, where he shows that 
at Liverpool, with an output of 20,018,142 units and a load 
factor of 24:23, the total costs are more (1°00d.) than in the 
case of Bolton, where the output is only 3,120,709, the load 
factor 17°81, and the costs only 96d. 

Ав to the relative prices charged to consumers, the com- 
parisons put forward are equally fallacious, and are not even 
bised upon the alleged total costs; thus, acoording to the 
latest edition of thetables employed by Mr. Alderman Smith, 
Bolton with a cost of ‘8id., obtains 3'lod. per unit, 
against 2:81d. obtained by the Corporation of Stafford, where 
the total costs are 2:19d. 

Mr. Snell states in a sweeping way that the © companies 
spent 25 per cent. more on plant, charged 41 per cent. 
more per unit, and their costs were nearly 34 per cent. in 
excess of the costs of the municipal undertakings,” and he 
complacently adds that this “ answers the attacks which 
have been made upon municipal electrical undertakings 
during the last year.” Those comparisons and assertions are 
not only valueless, but are evidence of the weakuess 
of the case advocated by the combination of municipal 
engineers and chairmen of committees in the papers read 
at the Convention. 

In dealing with the trading results, it would be more 
interesting to have un explanation of the principle upon 
which the public lighting, say, for example, at Salford, is 
charged by the Corporation at 3:33d. per unit, the total 
costs being 2°19d. Accepting these figures, it would appear 
that the ratepayers are being charged a profit upon the 
public lighting of 1:14d. per unit. It is well known 
that the deficiency in some Corporation accounts has been 
made up wholly or in part from profits on public lighting, 
which is tantamount to transferring the loss from one pocket 
to another. 

The address of Mr. Snell and the paper of Mr. Alderman 
Smith deal usefully with depreciation of municipal electrical 
undertakings, upon which the question of profit and loss on 
the trading materially turns. The attempt to dispose of the 
provision for depreciation by claiming that it is covered by 
the sinking fund, has completely broken down. 

Mr. Snell says, in his paper, ** Some of our plant (such as 
accumulators) has a natural life of only 10 or 11 years, 
some 25 to 30 years, and some 50, 80 or 100 years. A 
sinking fund which repays a debt in 25 years is a clumsy 
and unsound instrument for writing off plant which is non- 
existent in the eleventh year, under existing conditions, 
although the 25 years is supposed to represent the * equated ' 
life of the whole of the installation. The present method 
of the Board in such a case is to grant a further loan for 
the replacement of this portion of the plant, for which they 
grant a period of 10 years. The result is that from the 
eleventh to the twenty-first year a twofold sinking fund on 
this particular plant bas to be paid, and then, in the twenty- 
first year, the plant again is non-existent, and a third loan 
has to be applied for.“ 

When it ів further remembered that no portion of any 


| sinking fund can be legally applied for any purpose other 


than payment of original cost of plant, it is obvious that the 
sinking fund cannot be a provision for depreciation, 

Mr. Snell endeavours to meet the difficulty by suggesting 
chat Fach application for a loan should be subjected to an 
inquiry of the Board of Trade so as to ensure that respectable 
schemes only were submitted, and it should be compulsory 
upon the municipal anthority to set aside an additional sum 
(over and above the sinking fund thereby entailed) of 14 
per cert. of the value of the capital expenditure, com- 
mencing not later than two years after such expenditure had 
been made, to form a depreciation fund.” 

We cordially endorse this opinion, which admits in 
principle our contention that the sinking fund cannot 
provide for depreciation, the only difference between us 
being as to the amount to be set aside, and from what date 
this res: rve should be created. We suggest that it should 
not be less than 3 per cent. per annum from the date of 
starting the works. If the gross profits do not admit of 
this provision, Mr. Snell suggests payment of the deficiency 
out of the rates, or the adoption of what is known as the 

zermondsey arrangement—viz., to raise the charge for 
energy supplied. | 

We must reserve our notes upon the discussion of the 
papers until next weck. 


SOME time ago we noticed a sensational 
report which appeared in the daily papers 
that Prof. Goodspeed, of the University of 
Pennsylvania, had discovered that some kind of radiation 
capable of making an impression on a photographic plate 
was given off by the human body. It appears from an 
account of Prof. Goodspeed's experiments, published in the 
Scientific American, that there is nothing very new about the 
discovery, as, indeed, Prof. Goodspeed himself admits. The so- 
called discovery amounts to this, that when the human body or 
any other object is exposed for some time to the Röntgen 
rays, it becomes itself a source of radiation, which is capable 
of affecting a photographic plate. This phenomenon had 
previously been observel and investigated by Perrin and 
Sagnac, Guillon, Townsend and others. Goodspeed has 
improved on his predecessors by experimenting in the dark 
and shutting off all optical fluorescence. He succeeded in 
producing rccondary radiograms in the dark from bodies 
previously exposed to the X-rays. While sleeping in the room 
where his experiments had been carried out, Prof. Goodspeed 
developed an aggravated attack of inflammation of the eyes, 
which he traced to the secondary radiation from the objects 
in, and from the walls of, the room. He considers that the 
inflammation arising from long exposure to X-rays may 
perhaps be explained in the same way as being due to 
secondary emanations, and not to the direct rays. 


Radiation from the 
Human Body. 


THE suggestion was made some time ago 
that helium was probably one of the pro- 
ducts of the disintegration of radium. This conclusion was 
suggested by the fact that helium is found in minerals con- 
taining radio- active substances. Pitchblende, the mineral 
from which radium is extracted, contains helium; aud 
helium is also found in minerals containing other radio- 
active materials, such as uranium and thorium. Now that 
it bas been shown that в certain percentage of the atoms of 


Radium and 
Helium. 
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radium and thorium are continually breaking up into 
smaller particles, this process in the course of time might be 
expected to produce some new element in sufficient quantity 
to be detected by the ordinary chemical analysis. The sus- 
picion that helium was a product of the atomic disintegra- 
tion of radium has been confirmed in a remarkable manner 
by some recent spectroscopic experiments. A paper has 
been received by the Royal Society from Sir William and 
Lady Huggins, in which they describe experiments by 
which they have shown that a radium salt gives a spectrum 
of eight definite lines, four, and perhaps five, of which 
agree with lines in the helium spectram. To obtain the 
spectrum of radium it was necessary to use a wide slit 
and to make a 72 hours’ exposure on a photographic 
plate. A remarkable confirmation of Sir W. and Lady 
Huggins's experiments has simultaneously been obtained by 
Sir William Ramsay. Speaking at the annual dinner of the 
Society of Chemical Industry, he said be had been examin- 
ing the emanation of radium, and the result of the examina- 
tion was to show the whole spectrum of helium. There was 
no doubt, he said, of the continual production of helium 
from radium. It has long been known that helium is 
present in the gaseous atmosphere of the sun. Іп the light 
of these new discoveries, this suggests that radium may be 
present in considerable quantity in the sun. An interesting 
calculation bearing on this question appears in Nature, 
July 9th. Mr. W. E. Wilson calculates that 3:6 grams of 
radium per cubic metre of the sun’s volume would generate 
sufficient heat to account for the whole of the sun’s radiation. 
He suggests that it may be possible that at solar tempera- 
tures radium is capable of much more energetic radia- 
tion, and if 90, the 2:6 grams might be reduced to a much 
smaller figure. 


WE have received an appeal on behalf 
of engineering education and research at 
University College, London, from the chairman, Sir A. R. 
Binnie, and tbe hon. secretary and treasurer, Mr. Leslie S. 
Roberteon, of the Committee which has been formed to 
promote the equipment and endowment of the Engineering 
Department. The past history of engineering education at 
the College shows that it has taken a leading part in the 
teaching of engineering science. As long ago as 1828 it 
recognised the necessity for teaching the scientific principles 
of engineering, and instituted the first Chair of Engineering. 
It was here, too, that the first engineering laboratory in this 
country was opened, by Dr. A. В. W. Kennedy, in 
1878, and many distinguished engineers have received their 
scientific training at the College. We cannot too heartily 
commend this appeal to the notice of our readers; the 
necessity for the adequate equipment and endowment of the 
Engineering Department of the University of London, of 
which this College will form one of the most important 
sections, is too obvious to require demonstration, and we 
trust that the response will be. immediate and generous. In 
order to effect the desired improvements in the departments 
of mechanical and electrical engineering, it is estimated that 
a ваш of £85,000 will be necessary ; of this, £20,000 will 
be devoted to increasing the accommodation and equipment, 
while the remainder will provide an annual income of about 
£1,900, which will be expended in salaries and current 
expenses. The sum is а modest amount—a trifle, compared 
with the magnificent donations of individuals to colleges 
abroad; it is to be hoped that our great engineering firms 
will not pass by this opportunity of practically acknowledging 
their indebtedness to the great teachers of the past, who 
carried on their work in the face of innumerable difficulties, 
and bronght about results of the utmost benefit to engi- 
neering science in this country. 


University College, 
London. 


THE DEVELOPMENT OF THE CURRENT 
INTERRUPTER. 


By J. WRIGHT. 


(Continued from page 14.) 


GRIMSEHL'S mercury interrupter is also of a novel type, 
and is represented as simply as possible in fig. 11. It con- 
sists of an organ pipe, P, arranged in the path of a stream 
of water through the tube, T, the direction of flow being 
indicated by the arrows. The vibrating reed, к, set in 
motion by the flow of water, carries a platinum extension, р, 
which dips into the mercury bath Hg, the level cf the 
mercury in which can be adjusted by means of the cock, c, 
and reservoir, r. р is a vertical stand-pipe, branching from 
the tube, T, and containing a volume of air, which imparts 
the necessary elasticity to the flow of water. A wash bottle 
(not shown in the figure) is introduced at a point in the 
circulatory system to collect any mercury which may be 
carried over by the water. Little or no wear is experienced 
at the platinum, owing to the cooling effect of the water, 
and the rate of interruption is very steady : but, on the 
other hand, it is impossible with this form of apparatus to 
obtain à much higher frequency than 100 per second. 

_ We now come to a consideration of one of the most 
important scientific inventions of later years—viz., the 
electrolytic interrupter. Electrolytic interrupters, generally 
speaking, may be divided into two classes, according to 
whether their design follows that of Wehnelt or of Caldwell. 
The general principle underlying the action of both types of 
apparatus is the same ; bat whereas in the former the actual 
Interruption takes place at the submerged extremity of the 


Fia. 12. 


Fig. 11. 


smaller of two dissimilar electrodes, immersed in the same mass 
of electrolyte, in the latter the electrodes, usually alike, both as 
regards dimensions and the material of which they are com- 
posed, are immersed respectively in two separate masses of 
the same electrolyte, separated by a partition pierced by a 
small hole under the surface of the liquid, at which point 
the interruptions take place. 

The Wehnelt electrolytic interrupter, invented by Prof. 
Wehnelt, of Charlottenburg, was first formally introduced to 
public notice and described in detail by Mr. A. A. Campbell 
Swinton ata meeting of the Institution of Electrical Engineers, 
held March 9th, 1899, and again at a meeting of the 
Physical Society held on the following day. The form of 
apparatus there exhibited consisted of a glass containing 
vessel, in which was placed a fairly large cylindrical lead 
cathode. The anode, or positive terminal, consisted of a 
platinum wire about 4 in. in length, projecting outwards 
from the shorter arm of a J-shaped ebonite tube, supported 
vertically in the glass vessel. The latter was filled with a 
dilute solution of sulphuric acid (1 in 5). The device 
replaces the ordinary mechanical interrupter in the primary 
circuit of a coil, and produces a very powerful secondary 
discharge, the current through which is almost unidirec- 
tional. In Mr. Swinton’s original experimenta before the 
Physical Society a voltage of 25 was the minimum at which 
the apparatus would work. The platinum wire must be 
actually immersed in the electrolyte before switching on the 
current or the action will not start, and, moreover, there is. 
considerable capacity at the terminals of the interrupter. 
which enables the user to dispense with the ordinary tin- 
foil condenser as an adjunct to the induction coil. 

р 


х 


128 


THE ELECTRICAL REVIEW. 


[Vol 53. No. 1,339, JULY 24, 1903. 


Prof. Wehnelt's earlier form of interrnpter consisted 
(fig. 12) of the usual containing vessel (in this case а 
beaker) апа electrolyte, in which were immersed the two 
electrodes, the negative, or cathode, Pb, being a plate of 
lead, and the anode a sbort piece of platinum wire, Pt, fused 
into the lower extremity of a glass tube T, external electrical 
connection with the platinum being obtained by means of a 
column of mercury Hg in the glass tube iteelf, the upper 
portion of which took the place of а mercury cup, the 
amalgamated extremity of the connecting wire being 
immersed therein. Glass is objected to by many experi- 
menters, for this purpose, on account of its liability to 
fracture at the lower, or sealed extremity, owing to the great 
amount of heat evolved at the anode. "The fluid mercury 
connection has also been dispensed with by some users, who 
solder the connecting wire directly on to tbe platinum, 
though, in one respect, at least, the mercury form of con- 
nection is advantageous in that it assists in keeping down 
the temperature of tbe anode. 

Tbe Wehnelt interrupter will work with either a direct or 
alternating current supply to the primary, and, by its means, 
frequencies of interruption ranning into 1,000 or more per 
second are readily obtainable, as against the 40 to 60 per 
second maximum attainable with the ordinary mechanical 
form of interrupter. The frequency varies to a certain 
extent with the primary voltage of supply, and aleo with the 
inductance in the circuit. 

Prof. Silvanus Thompson has demonstrated an improved 
regularity of interruption by this device if a jet of air be 
caused to pass rapidly in front of the anode, whilst active. 

Prof. J. A. Fleming suggests an anode consisting of a 
platinum tip, welded to а copper wire, and passing down 
the centre of a porcelain tube, fitted at its lower extremity 
with an ebcnite stopper or end-piece, through which the 
platinum passes. 

The Wehnelt electrolytic interrupter may also be worked 
in multiple form, several platinum anodes being grouped 
together in the same bath or electrolyte. Mr. E. W. 
Marchant, of the Blythswood Laboratory, Renfrew, N.B., 
described such a one in the Electrician some four years ago, 
as having given satisfaction in use at that institution. The 
cathode was, as usual, of lead, and itself formed the box, or 
containing vessel, some 8 in. long by 3 wide and 6 deep. 
The anodes were six in number, and consisted of platinum 
wire, 018 in. in diameter, passing tightly through ebonite 
plugs in the lower extremities of a series of glass tubes, the 
length of platinum projecting from the tube being about 
Noth of an inch. External connection was obtained by means 
of copper wires silver-soldered to the platinum, and brought 
to terminals on the base of the instrument. The remaining 
space in the glass tubes was subsequently filled in with 
soft wax. 

D'Arsonval prefers a form of Wehnelt interrupter con- 
sisting of a test tube with a platinum wire introduced 
through its base, as anode, and he also asserts that potash 
may be substituted for the dilute sulphuric acid electrolyte, 
and iron for the lead cathode. 

A modification of the Wehnelt electrolytic interrupter, 
suggested by J. Von Pallich, has both its electrodes con- 
structed of wire, the cathode being copper, and the anode 
steel. Both wires are surrounded by glass tubes, that en- 
circling the anode, or stecl wire, being specially strong, and 
embracing it closely at the lower extremity. The anode is 
from one to two millimetres in diameter, is led up the glass 
tube, and passes through a cork at the top, which is cupped 
to contain mercury, and serves ав а means of connection to 
the remainder of the apparatus. The electrolyte is dilute 
sulphuric acid as usual, and the outer vessel is immersed in 
a cold water bath with the object of preventing overheating 
and * fatigue,” а phenomenon common to all interrupters of 
the Wehnelt class, and one which temporarily stops the action. 
It is stated that, with this modified liquid interrupter, the 
steel wire or anode wears away at the point of exit from the 
glass tube, and not over the whole surface of the exposed 
extremity. Moreover, the double adjustment rendered 
possible by the two wires considerably simplifies the process 
of regulation, and enables any desired current strength to be 
speedily obtained. 

The constructional principle of the Caldwell form of elec- 
trolytic interrupter has already been briefly dealt with, and 
K will be unnecessary to refer to it further, except in con- 


nection with such modifications as involve the main con- 
structional features of it, or of both leading types of liquid 
interrupter. 

(To be continued.) 


COMPOUNDED ASYNCHRONOUS 
MACHINERY. 


By d. HOOGHWINKEL, M.I.E.E. 


(Continued from page 128.) 


THE practical application of the above principle is quite 
easy. Either a secondary winding of few coils is put on in 
addition to the squirrel-cage rotor winding and connected to 


the commutator (fig. 1), or the rotor winding is short- 
circuited through a ring of conductors, which is connected 
to the commutator, as well as the excitation winding (fig. 2). 
‘The best way is to use a commutator in which the segmenta 
are connected by copper strips. 

This second construction has the advantage of being 
simpler, and also that the copper strips connecting tbe 
commutator segments prevent all sparking at the brushes. 
This winding is, therefore, nothing else than an ordinary 


Fid. 3. 


Aux. winding 


Slip rings 


Slip rings 


direct current winding, but has the disadvantage of additiona 
shunt losses in the copper strips. То avoid these losses for 
the greater part, a three-phase winding has been introduced, 
which will be described later on. When used on motors 
with slip-rings, the two systems of auxiliary winding are as 
shown ia fig. 3 and fig. 4, the latter being the most used. 
The segment connections have also the advantage of doing 
away with the current pulsations in the rotor winding and 
giving a constant field. These pulsations exist in an 
ordinary direct current as well as in a three-phase winding. 
They are always caused by the commutation of polypha-e 
currents of a certain periodicity which prodace a field of 
another periodicity. They generate a back E.M.F. in the 
rotor winding which may equal the pressure at the brushes. 
The segment connections now act as dampers against these 
pulsations, just as damping coils on generators act against 
hunting. This is also one of the reasons why the commu- 
tator need not have many segments, but only a sufficient 
number to prevent direct connection between two brushes. 
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The segments simply replace the short-circuiting ring of an 
ordinary squirrel-cage motor. 

In the accompanying diagram (fig. 5) the compensating 
current even falls with the load. This shows that the induced 
rotor current does ло! pass through the brushes, as might be 
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Fia. 5.—12-H.P. MOTOR CoMPENBATED FOR cos ф 


imagined, for otherwise the current through the brushes 
would rise with the load. 

These curves, taken from actual practice, show the result 
of careful compensation: cos ф = 1 even at no-load and 
overload. "They also show the absence of armature reaction. 
The compensating current remains almost the same for all 
loads, 

Now, as regards the mechanical construction of com- 
pensated asynchronous macbines, it must be remembered 
that the field ampere-turns have to be added to the rotor 
windings and substracted from the stator windings. We 
have, therefore, in the rotor a smaller number of larger slots, 
and in the stator smaller slots. Also, the overload capacity 
i& of course, affected by this difference between the two 
machine types. In the asynchronous compensated motor 
tbe rotor field, which limits Ше overload capacity, is equal to 
stator field + leakage field, while in ordinary synchronous 
machines it is equal to the stator field — leakage field. It 
is easy to strengthen the rotor field by allowing more 
leakage, the iron losses in the rotor being very small. 

The commutator is, as we have seen before, а small and 
simple item (about 5 to 10 per cent. of the surface of an 
ordinary commutator of the same output). 

The number of segments in & continuous current. machine 
depends, first, on the pressure and current between two 
segments short-circuited by the brushes ; and, secondly, on 
the pressure of the commutator current at the passage of the 
brushes from one segment to another. In asynchronous 
machines the same considerations hold good for the number 
of segments, if we neglect the effect of the short-circuited 
rotor winding. For we may consider the alternating 
current ав а continuous current for the moment the brush 
passes from one segment to another, and the pressure of the 
coil between these two segmenta at that moment limite, just 
as with a continuous machine, the number of segments per 
pole. But in our asynchronous machine the coil between 
the two gegments is short-circuited (squirrel-cage winding), 
and the pressure, therefore, is annulled. Hence we are able 
to allow a much higher pressure, or a much smaller number 
of segments per pole than with а continuous-current 
machine. 

The number of brushes is fixed by the number of phases, 
зо a three-phase compensated machine has only three 
brushes. If also compounded, three more brushes for the 
main current have to be added. The minimum number of 
segments is therefore 3 or б segments per pole. With 
larger machines, when we want to reduce the excitation 
current (which passes through the brushes) we have about 
10 to 12 segments per pole, which number is still very 
small. 

The three-p'.ase rotor winding is connected to the cum- 
mutator at 3 or 6 points, and in multipole machines 
tbe corresponding segments are connected through Mordey 
connections, | 

We have already referred to the different types of rotor 
windings. The ordinary direct current winding (fig. 6) has 


the advantage that in any position relative to the brushes, 
the coils are included in the brush circuit. But as in 
any continuous current armature, we have the pulsations 
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resulting from the commutation. It is easy to get an idea 
of these pulsations by imagining the brushes to revolve 
round the commutator and marking the current in the 
different coils. In the same way as in direct current 
machines, these pulsations can be reduced by augmenting 
the number of segments, which, however, is a disadvantage. 
As remarked before, the self-induction caused by these pulsa- 
tions (with a frequency of three or four times the supply 
frequency) results in losses. 

In a three-phase winding (fig. 7) the pulsations are very 
pronounced, and the current can even become 0, but docs 
not change direction. In both cases the pulsations are pro- 
portional to the frequency of the supply, and the number of 
poles, and decrease with the number of segments. They are 
damped, however, by the segment connections which short 
circuit the rotor windings. ‘The short-circuited currents 
generated in these connections damp the E. M. F. generated 
by the pulsations proportionally to the resistance of the 
connections. 

But the losses due to these segment-connections are also 
proportional to their resistance. They are :—(1) Excitation 
losses ; (2) shunt losses in the connections (shunt to brush 
circuit); (3) the slip. For (1) and (3) the resistance should 
be reduced, and for (2) augmented. The objection to a 
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direct-current winding is therefore the shunt losses in the 
segment connections. These segment connections are not 
shown in the drawings. 

In а three-phase winding (fig. 7) we see that the rotor 
windings are always short-circuited by the brushes except at 
one moment (fig. 8) where the segment connections form the 
circuit. This moment can be reduced as much as possible 
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by earefully choosing the width of brushes and segmenta. 

Losses (1) and (3) are therefore of no accouut, and we ere 
able to augment the resistance of the connections to do 
away with the losses under (2). 

The rotor winding is always short-circuited in fhe same 
three points, and the current is always in the same direction. 
The objections to the continuous current winding are there- 
fore reduced to a much smaller degree. 

If we make the width of the brushes the eame as the dis- 
tance on the commutator between two connections, we can 
reduce the interruption of the brush circuit to 0. The 
latter arrangement is suitable for multi-phase machines, as it 
gives wide brushes, and we are able to distribute them on the 
commutator. 

The simple three-phase winding is mostly used for motors 
with slip-rings. The three phases (fig. 9) are connected at 
oneend to the slip-rings and at the other to the commutator. 
During starting the commutator is the neutral point, during 
the running the short-circuited slip-rings. 

The winding which is most used for compensated and 
compound generators is a three-phase winding with parallel 
branches, which combines the advantages of the continuous 
current winding, viz. : small excitation and slip losses, with 
the advantage of the three-phase winding, viz.: doing away 
with the shunt losses through the segment connections. 
Each phase consists of two parallel branches, which are 
connected to two stars but in opposite directions (fig. 10). 

Two opposite branches are always wound in the same slot, 
so there is no self-induction, the latter being annulled by the 
mutual induction of the other opposite branch as long as one 
half of the winding is a circuit. This happens when the 
brushes pass from one segment to the next. (Fig. 11.) 
Therefore there are no pulsations, and the segment con- 
nections could be dispensed with. They are retained, 
however, against sparking, but they may be of ample 
resistance, and thus do away with the shunt losses, as seen 
above. 

(To be concluded.) 


LEGAL. 


Patent Exeroitation, Lro., э, THR AMERICAN ELECTRICAL 
NOVELTY AND Manoractunina Co., LTD. 


(Concluded from page 87.) 


On Wednesday, June 24th, Mr. Justice BuckLEv delivered judg- 
ment as follows:—In January, 1902, there was tried before myself 
an action brought by the present plaintiffe, the Patent Exploita- 
tion, Ltd., against Siemens Bros. & Co., Ltd., as defendants. In 
December, 1902, that action was heard upon appeal, and resulted 
in finding the plaintiffs’ patent invalid, and the defendants to be 
guilty of infringement. On February 4th, 1903, the action in which 
I am now about to give judgment was brought by the same plaintiffs 
against other defendauts, the American Electrical Novelty and 
Manufacturing Co., Ltd. The present defendants have defended 
the action upon every point which was decided against defendants 
in the previous action, claiming, as they are entitled to do, that the 
decision in that action is not binding upon them. In the former 
action the defendants relied upon five anticipations—Newton, 
Thiebaut, Webb Jensen, Bender and Castle-Smith. In the present 
action the defendants have relied upon some 14—the same five 
anticipations, and some nine others, which the previous defendants 
did not set up. The present defendants have also set up prior users, 
and bave adduced different and further evidence as to the state of 
knowledge at the date of plaintiffs’ patent, and as to the electrical 
and physical conditions of the battery which are relevant to the 
matter under inquiry. Under these circumstances it is my duty, 
guided by the decision in the Court of Appeal, to decide this action 
upon the larger materials which these defendants have placed before 
me. For the purpose of so doing, it is essential, in the first instance, 
that I should ascertain, as exactly as I can, what was the decision 
of the Court of Appeal in the prior case. I must state that, as my 
starting point, and subject to any alteration in the facts established 
by the present evidence, I must guide myself by that decision. The 
patent sued on is a patent No. 1,110, of 1890, for improvements in 
galvanic batteries. For the purpose of identifying the passages in 
the judgments of the Lords Justices to which I am about to refer, 
I give reference to the 20th volume of the Reports of Patent Cases, 
I find that the Court of Appeal affirm that the principles involved 
in galvanic batteries were old, page 234, line 32; that every one of 
the ingredients mentioned by the patentee had, before his patent, 
been used in galvanic batteries, page 239, line 16; that the elec- 
trolytes bad been used in every physical state described or referred 
to in the specification, page 239, line 18; that the novelty of the 
invention consisted in the application of old principles in a par- 


ticular and effective manner, page 234, line 34; and that the patent 
contained good subject matter, because it claimed a combination of 
known ingredients so arranged as to satisfy defined conditions, page 
239, line 10; and the combination of the ingredients in the manner 
and form pointed out in the specification was new, page 239, line 
24; page 239, liae 38; page 241, line 37. Further, by a majority, 
Lord Justice Cozens-Hardy dissenting, the Court of Appeal held 
that the patentee had indicated pulverisation of the manganese and 
carbon as essential, and held that that wasa novelty, page 239, lines 
14 and 44; page 237, lines 2 and 7; and page 238, line 54. The 
Court of Appeal held that the claim—I take this more particularly 
from the judgment of Lord Justice Stirling—was not to a galvanic 
battery of defined form, but one of а particular type, namely, one 
having two layers of material, both semi-solid or plastic, both per- 
meated by the excitant, but one only containing depolarising 
agenta, plus any ingredients, which comply with the limitations of 
the above requirements. Those limitations were considerable, and 
involved, first, that the materiale must be capable of being reduced 
to such a state as that, when mixed with water, they take a semi- 
solid or plastic form. Secondly, that the depolariser should be 
confined to one layer, thereby excluding liquid depolarisers; and 
thirdly, that the excitant should permeate both layers, and conse- 
quently should not act injuriously on the depolarising agents. 
In deciding that the patentee insisted on pulverisation as asked, 
the Court were, as it appears to me, led to that conclusion by the 
fact established, as they held by the evidence before them that the 
pulverisation must be carried to such an extent that the water is 
held up by capillary attraction. То ensure that liquid be beld up 
by means of capillary attraction, it is not necessary that all the mate- 
rials should be reduced toa fine powder. It is sufficient that there 
be in tho material a sufficient amount of fine powder; the rest of 
the material may be granular. Concisely put, I think that the 
Court of Appeal held, first, that the patentee insisted upon pul verisa- 
tion—that is, the reduction to a fine powder—of all carbon and 
manganese, and that this was new; aud, secondly, that the patentee 
discovered and disclosed an application of known principles in a 
particular and effective manner, and that the combination which 
he described was good subject matter. In this judgment I propcss 
to deal with the above two points severally, and to inquire whether, 
upon the evidence of prior users and anticipations adduced by the 
present defendants, they have displaced the conclusions of fact upon 
which the judgment of tbe Court of Appeal was based. First, then, 
I take the question of pulverisation. In the previous action the 
evidence was (and Mr. Swinburne, who was called for the defen- 
dants, admitted that, so far as he knew, the fact was) that pulverisa- 
tion was new in 1890. The present defendants have proved that 
that is not the case. Mr. Swinburne, who again has been called for 
the defendants, has told me that, upon a further study of the subject, 
he is satisfied that in the previous case he war, in that question of 
fact, mistaken. The fact is that, long before 1890, the question of 
pulverisation of carbon and manganese for the purpose of the inner 
layer had been the subject of experiment in detail. Beetz, before 
1882, wrote an article detailing the result of experiments 
which be had made. That paper is dealt with in Wiedemann 
Electricité,“ Vol. 1, of 1882, on pages 751-2, where the resulta 
of the experiments are detailed, and tbe following result is stated 
as thereby shown :—" Therefore, the cells provided with fine carbon 
powder or tine manganese peroxide powder are useless, both on 
account of tbe rapid change in E. M. F., and in the case of the latter, 
on account of the magnitude of the rapidly increasing resistauce. 
On the other band, tbe cells with coarse carbon and fine man- 
ganese peroxide powder are to be recommended." From the 
evidence in this case I have learned that the conditions of the 
problem are as follows:—In this mixed mass of manganese and 
carbon it is desirable to ensure two tbings, conductivity, which is 
increased by giving an easy path for the current through the carbon, 
aud depolarisation, which is increased by having, everywhere, 
carbon in close proximity to the manganese. Conductivity is 
assisted by leaving the carbon in comparatively large graine, for the 
resistance is less in passing through a lump or large grain of carbon 
which is comparatively tightly compressed, than through a light 
bulk of powdered carbon which is relatively less compressed. But, on 
the other band, depolarisation is increased by having tbe particles 
of carbon everywhere in contact with a particle of manganese. The 
latter, therefore, is a compromise between these two, and the result 
of Beetz's experiment was that the best results are arrived at wben 
the carbon is coarse and the manganese fine. This question of pul- 
verisation, therefore, had been the subject of scientific investigation 
and а statement of resulta which was published knowledge before 
the plaintiffs’ patent. If, by pulverisation, the patentee meant, as 
I think the Court of Appeal held him to mean, the reduction of all 
the carbon and manganese to a fine powder, his step in insisting on 
that was a retrograde, and not a forward, step. If, on the other 
hand, he meant the pulverisation of some, leaving the other in 
granular form, then he was anticipated by Beetz. Farther, in 1885, 
there is a patent of Jensen—that is to say, Hellesen—dealing with 
the constitution of the inner or black layer. That patentee insiste 
on the employment of depolarising ingredients in the form of a fine 
powder which is to surround the cathode, and then is to be firmly 
compressed, and his claim is for the application and employment of 
the materials which he describes in the form of a fine powder firmly 
pressed on to the cathode. If, therefore, by pulverisation the 
patentee meant the reduction of all the materials to a fine powder, 
he was anticipated by Jensen, who had already expressed that in 
his patent. In my judgment, itis by these facts established that in 
1890, pulverisation of the materials constituting the inner layers 
was not new, and that, whether the patentee meant complete or 
partial pulverisation. There is also evidence that during the 
partnership which existed between the two witnesses named Ford- 
Lloyd and Braun from 1886 to 1889, the materials for the inner 
layer were broken up with a pestle and mortar. All the above 
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materials are new to the present action. I think these defendants 
have established that pulverisation was in 1890 not new. I pass on 
to the second question, and here apply myself to ascertain whether 
in farther anticipations and prior users, and further evidence of the 
etate of knowledge in 1890, these defendants have shown that 
Hitchcock did not discover and disclose a new application of known 
раар in a particular and effective manner. Lord Justice Stirling 
ound that Castle-Smith's arrangement closely approximates to that 
of the plaintiffs, and found a difference in the fact that the 
exciting agent—that is, the outer Jayer—was rather a semi- 
liquid than a semi-solid. This is the same ground as that of 
Lord J ustice Vaughan-Williams. Lord Justice Cozens-Hardy felt 
great difficulty about Castle-Smith, but he also thought that the 
phlegmy substance G could not be called semi-solid or plastic. This 
again was the same ground. If they had found the outer layer in 
Castle-Smith to have been a semi-solid or plastic, I gather that 
they would have thought that that was an anticipation. The new 
anticipations which these defendants have adduced may be divided 
into two classes, first those of the sandwich type, of which 
Skrivanow and Germain may be taken as samples. They contain 
the sequence of the layers, the physical constitution of the in- 
gredienta, but not the construction which the plaintiffs adopt. The 
other class is the Leclanché class, and first particularly Brandon’s. 
Brandon has a sinc pole, but it is a plate and not a cup, and it is 
therefore necessary to enclose his apparatus in a cup of some sort, 
and he takes а glass jar; in this there is no substantial differ- 
ence. He takes a porous vessel, inserts a plate of carbon and fills 
the interstice between the carbon and the porous vessel with per- 
oxide of manganese reduced to powder, or with a mixture of per- 
oxide of manganese and powdered graphite. He fills the inter- 
stice between the porous vessel and the glass with sand or sawdust, 
or other granular substance which will, as he says, thicken the 
water, and in that material places the zinc. He then moistens the 
entire mass of sand and peroxide of manganese with & concentrated 
solution of hydrochlorate of ammonia. Не intends, I think, to 
construct either a battery which will have, or one which will not 
have, free water; for while on the one hand he closes his jar and 
puts on an india-rubber cover witha cut iu it, which serves as a vent 
tbat will intercept the liquid if the jar should be turned over, thus 
indicating & fluid cell: yet, on the other haud, he says at page 4, 
line 5, that if you desire to transport the cell you must take care 
that your liquid is absorbed into tbe sawdust or sand, thus indicat- 
ing а dry cell. Assuming that the amount of liquid is reduced to 
such а point as that it is all absorbed, that, as it seems to 
me, is in every essential particular the battery which the 
plaintiffs make. In this state of things, I take the words 
of the Court of Appeal, and ask myself: What application 
of known principles in a particular and effective manner has 
Hitchcock indicated which is not indicated by Brandon? I can- 
nof point to any. Mr. Salaman says there are the same elementa, 
the same constructive idea, but not the same invention, if you 
regard this invention as & combination giving & new and useful 
result. I cannot agree that this is so. The limbs, he says, are old, 
the orgaaism new. Ithink that, from the other evidence, particu- 
larly that of Mr. Swinbarne, it resulte that not only the elements, 
the ingrediente and the constructive idea are old, but that the 
organism, the combination is old, and is found in all essential 
particolars in Brandon. The next anticipation which these defen- 
dants put forward to which I will refer is Jensen, of 1885, one of 
Hellesen's improvements, tbat is an invention directed to the inner 
layer. So far as that layer is concerned, it seems to me to be an 
anticipation of any directions which Hitchcock gives as regards 
pulverisation. The second Hellesen patent, that of Castle- 
Smith, of 1889, deals further with the outer layer, the phlegmy 
substance, с. I cannot find in the plaintiffs’ patent any new 
application of old principles in а particular and effective manner 
which differs from that pointed out by Brandon, Jensen,and Castle- 
Smith, explained as regards the last by the evidence in this case. 
The last I propose to mention upon this part of the case is Gassner. 
He has not two layers, it io true, but this only in the sense tbat the 
carbon pole and inner layer are in his battery replaced by an 
agglomerate pole of carbon and manganese. He has a sinc cup, 
and the space intervening between the cup and the agglomerate 
pole is filled by a mixture in all material respects the same as the 
plaintiffs' outer layer, except that the flour is omitted and oxide of 
zinc is found in its place. As regards Gassner's battery I have this to 
observe. Hitchcock tells me that the semi-solid which forms his 
inner layer is to be packed in and around the carbon. The plaintiffs 
have argued that this means that it is to be rammed. It has been 
proved before me that the E. C. C. cell, which is the successful cell, 
in fact, now manufactured by the plaintiffs’ licensees, is made of 
pulverised manganese and carbon, merely wetted to such an extent 
as to prevent the dust from rising. This is put in, a small quantity 
at a time, into the battery and rammed down tight, by the use of a 
cylindrical rammer with a cylindrical hole to pass the carbon and 
besten with а mallet. The plaintiffs вау that the E. C. C. cells are 
not made by them but by their licensees, and that they are not 
responsible for this method of manufacturing, but they argue that 
such a packing is within their specification, and, if it be, I am 
entitled to compare a cell so made with the alleged anticipation of 
Gassner, and I have great difficulty in seeing what difference in 
sobstance there is between the agglomerate pole used by Gassner and 
a pole thas made by the plaintiffs’ licensees. If Castle-Smith was so 
close as the Lords Justices held itto be to the invention which they 
have upheld, it seems to me that the anticipations which I have just 
dealt with are much closer, and that I am at liberty, and, in fact, 
bound, to use my own powers of reasoning to see whether after 
those anticipations have been called to the attention of the Court, 
toere exists in Hitchcock's specification any new application of old 
principles in a cular and effective manner. Using the best of 
my jodgment, I arrive at the conclusion on the facta now proved 


that there does not. But reliance was placed by the defendants 
upon а cell made with clay, according to Thiebaut. Thiebaut’s 
papers were four in number.  T'hree were before the Court of 
Appeal, the fourth was not. The Court of Appeal found 
that Thiebaut's first three papers were not an anticipation, 
the fourth only adds this, that if you take Thiebaut with all 
the knowledge of to-day, you may, consistently with what he 
says, make a good working cell; but Mr. Swinburne’s evidence 
is that & successful cell was made by adding to Thiebaut's defective 
knowledge of chemistry, the knowledge of to-day, and that anyone, 
without regard to this case, taking up 'l'biebaut, and told to make a 
sample cell according to it would not produce the cell produced 
before me. The prior users which the defendants have set up are, 
first, Gassuer—with which I have already dealt under the head of 
anticipation—and, secondly, cells made by Lloyd and Braun. The 
date of their manufacture is from 1886 to 1889, onwards. I have no 
doubt at all as to that; the evidence about it is plain, and if any- 
thing more were wanted, it is given by an agreement, dated Sep- 
tember 29th, 1888, relating to certain machines which they sold, and 
for which they made batteries. Lloyd and Braun have described 
the method of manufacture. І see no reason to doubt that they 
manufactured as they say. It was consistent with the knowledge 
of the time. If their evidence is to be trusted, it is such as the 
plaintiffs' specification describes in all material respects, except 
that chloride of potash was sometimes added to the ingredienta. 
The cell which Lloyd and Braun 80 made, or substantially that 
cell, became known before the year 1893 as the E. S. cell. In 
1893 the plaintiffs threatened proceedings in respect of the manu- 
facture, but in the result no proceedings were taken. Mr. 
Thompson obtained then—in 1893—one of tbe batteries of 
1889, and gave evidence as to what was its condition in 
1893. I think it a fair subject for comment on the part 
of tbe defendants that for 10 yeara—from 1893 to 1903—no 
proceedings were taken, and that in the interval Mr. Thompson had 
destroyed the specimen battery of 1889. Ifthe case fell to be decided 
on this evidence, I should have analysed more closely evidence which 
Т вее no reason to doubt, but having regard to the view which I have 
formed on other parts of the case, I do not find it necessary to rest 
my judgment upon this prior user. The battery ав made iu 1892, 
and subsequently called the E. C. C., is made as described by 
the witness Piggins. The inner layer is not wetted beyond the 
addition of sufficient liquid to prevent the dust from rising, and is 
then put in and rammed tightly with а rammer and a mallet. It is 
the battery thus made that has met with success. Its efficiency 
depends on the pulverisation and the tight packing. Semi-solidity, 
or plasticity, in the sense of a damp plastic mass, as distinguished 
from а tightly rammed moist powder is not used, and is not so 
successful. The defendants are persons who manufacture а battery 
similar, I think, in all respects to the plaintiffs’, with two significant 
differences, The first is in the outer layer; they do not employ 
plaster of paris and flour, but blotting paper, for the outer layer. 
There is no question but that the use of blotting paper is quite 
old. The second difference is that the inner layer is never, in 
any meaning that I can attach to the words, a plastic solid. 
The defendants’ method of manufacture is described by a witness 
named Cousins, who was not cross-examined. To 25 lbs. of mixed 
manganese and carbon the defendants put ł of a pint of 
liquid. The result is a slightly damp powder. There is moisture 
enough to prevent the dust from rising — nothing more. This 
powder is put, by small instalments at а time, into a sinc 
cell, round which several folds of blotting paper have been 
placed, in the centre of which is a carbon rod. It is then 
hammered down with a rammer and a mallet. As regards the 
amount of the pulverisation of the mixed manganese and 
carbon, the evidence is that the defendants do not reduce 
the whole mass to a fine powder, but do reduce it to a mixed 
mass of such a nature that capillarity will result. The result at which 
I arrive from the foregoing considerations is that these defen- 
dants have established facts not established in the previous 
action, and that I am not bound to hold that the invention which 
the Court of Appeal found to have been made, was anticipated ; 
and, further, whether that be so or not, the battery as constructed 
by the defendants is not constructed in infringement of the inven- 
tion as found by the judgment of the Court of Appeal. Being of 
this opinion, I think the plaintiffs fail. I desire to add that 
throughout this case I have felt the greatest hesitation in relying 
upon my own powers of reasoning. I have read more than oncé, and 
have analysed the judgments in the Court of Appeal, in the desire 
to assimilate as closely as I can the views which they have expressed 
and with tbe intent to approach this case from their standpoint ; 
but I am conscious that I may have but imperfectly succeeded. It 
may well be that from want of familiarity with this branch of the 
law, or from my own imperfect understanding, I am unconsciously 
not giving the full effect which I ought to give to the decision of 
the Court of Appeal. If this be so I deeply regret it; but at the 
same time, itis unquestionably my duty, taking that judgment as 
my starting point, to apply to the new facts before me the closest 
reasoning which I can bring to bear for the purpose of seeing whether 
the decision on this patent ought, as against these defendants, 
and upon the present facts, to be in their favour or against them. 
Discharging that duty to the best of my ability, I think that they 
have displaced the conclusion of fact upon which the Court of 
Appeal proceeded in the previous action, and being of that opinion 
I am bound to act upon it. The d«'ision at which I arrive is really 
of little or no moment. Му principal function has been to see that 
both parties bave а fair opportunity of proving all the material 
facts, so that the matter may come upon proper materials before 
the Oourt of Appeal. This case was obviously, after the previous 
action, not defended, as it has been before me with the intent that it 
should not terminate in this Court if the plaintiffs succeeded, and 
ldo not anticipate that it is any more likely to terminate. here 
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because they fail. My judgment is for the defendants I dismiss 
the action with costa. 
Mr. AsTbunRY: I suppose, after what your Lordship has said, if 
ks do 5 disposed to have another try, your Lordship will allow 
e costs? 


Mr. Justice BUckLET: I have regarded that as a foregone 
conclusion. 

Mr. AsTRURY: It may be a question of ways and means will come 
in. Subject to that, your Lordship will allow the costs to be paid 
on the usual undertaking ? 

Mr. Justice BuckLEkV: Yes. 


Day v. THE Внітізн ELECTRIC Tramways Co., LTD. 


In the Chancery Division on Tuesday before Mr. Justice Kekewich, 
Mr. Cane applied in this case for an order for the production of 
certain documents necessary in an action which the plaintiff was 
bringing to obtain rescission of a contract to take shares on the 
ground of misrepresentation in the prospectus of the company. 
Counsel explained that the company was in liquidation, and that 
Messrs. Lumley & Lumley, solicitors, had a lien upon the documents 
for costs. That lien had now been satisfied, and he asked that the 
documents should be handed over. 

Mr. RYLAND, for Messrs. Lumley & Lumley, said that as his 
client’s lien had been satistied they had no further interest in the 
documents, but certain costs had been incurred in connection with 
them, and, of course, they would require to be paid. 

Mr. Justice KsxkwicH directed the documents to be handed over 
to the defendant company to be produced as required. 


ELECTRIC TRACTION Co. v. ELECTRIC TRAMwAYS8 CONSTRUCTION 
AND MAINTENANCE CO. 


Мв. Justice SwInFEN Eapy, in the Chancery Division on Friday, 
heard a motion to continue the appointment of a Receiver to the 
defendant company till trial of the action. No progress bad been 
made in the action since the appointment of the Receiver a month 
ago in the hope that proposals for reconstruction would be agreed 
upon. 

His Loxpsuip declined to continue the appointment for more 
than a week. 


SELLON uv. Dainty NEWS.“ 


His Lorpsuip in this action gave judgment in accordance with the 
verdict of the jury, and depriving plaintiff of costs, remarking that 
they had dealt liberally with the plaintiff, and that the action 
ought never to have been brought. 


Drxon v. Iro Synpicatg, Lp. 


THIS саве came before the Master of the Rolls and Lord Justice 

Cozens-Hardy in the Court of Appeal on Saturday, The appeal 

was by defendants, who were sued as trustees fer the London and 
Counties Electric Tramways Corporation, Ltd. 

.. Mr. Rufus Isaac, K C., and Mr. Clavell Salter appeared for the 
appellants, and Mr. Pickford, K.C., and Mr. Liewelyn Davis for the 

the respondants. 

Mr. iturus Isaacs, K. C., said the appeal was from an order under 
Order XIV., made by Mr. Justice Walton at Chambers, who 
had varied an order made by the Master. The plaintiff, Mr. 
Dixon, claimed £7,401 under an engineer's certificate for work done 
under а contract and damages for wrongful determination of an 
agreement by the defendants. 'The Master, as & condition to defend 
the claim ordered the defendants to bring the £7,401 into Court. 
The Judge varied that order by directing that £6,660 should be 
brought in, and gave leave to defend the action as to the balance and 
as to the claim for damages. The present appeal was for uncon- 
ditional leave to defend. The learned Counsel explained that Mr. 
Dixon entered an agreement with the defendant company, who had 
purchased from the West Riding Tramways and Electricity Supply 
Co. certain rights to construct tramways and erect electrical storage 
plant to carry out the obligations of the syndicate under an agree- 
ment of March 7th, 1902, for £220,000. Under this agreement he 
was to be paid at least half the contract price in cash and the 
balance at the option of the syndicate, either in cash or shares in 
the West Riding Co. The work, as it progressed, was to be passed 
by the engineer, and the plaintiff was only to be paid оп his 
certificate. Subsequently a gentleman of the name of Schenk came 
upon the scene, and by an agreement between the parties Schenk 
was to pay Mr. Dixon, but if his engineer refused to give a certificate, 
or if from апу other cause he did not pay, the plaintiff's former 
agreement was to hold good against the Ito Syndicate. All the work 
executed prior to November, 1902, was paid for. Then came the 
work for which the £7,401 was claimed. Mr. Schenk's engineer 
refused to pass it, alleging that it was not properly done, and there- 
fore, although the other engineer had given his certificate, that 
gentleman declined to pay, and tbe plaintiff thereupon sued the 
syndicate. The learned Counsel submitted that the syndicate had 
a good defence to the claim, and further, that the facts and docu- 
ments were too complicated for this to be a proper case to be tried 
under Order XIV. At any rate, unconditional leave to defend 
should be granted. 

Mr. Pickvorb, K. C., supported the order appealed from. 

At tbe close of the argumenta, 

The MasrER ор THE HoLLs gave judgment. He said this was a 
& case which could not be properly tried under Order XIV., as it 


involved most difficult and delicate questions both of fact and law. 
The case must go for trial in the ordinary way, the defendants 
having unconditional leave to defend. 

Lord Justice CozkNs-HaRDY concurred, and the appeal was 
allowed. 


AN ELECTRICITY Co.'s TRUCK. 


AT the City Sammons Court an employé of the City and Charing 
Cross Electricity Supply Co. answered an adjourned summons for 
causing & truck to stand longer than necessary for loading or un- 
loading. 'The case had been fully heard by Alderman Dr. Crosby, 
who bad been asked to state & case for appeal, but his suggestion 
that the company, the Corporation and the Board of Trade should 
try апа agree upon the hours during which the company's street 
work should be carried out, was agreed upon. 

Mr. Vickaky, who represented the Corporation, said hours were 
fixed under the Sewers Act, 1848, and the Corporation bad asked 
the Board of Trade to approve of the same hours for the work of 
this company. It was etill before the Board of Trade. 

Sir Horatio Davies, M. P., decided to ignore the agreement, and 
stated he would hear the case and give his decision. 

The truck and a tent stood obstructing traffic from 9 am. till 
12.30 p.m. while men were at work on one of the company’s test 
boxes, and while they had their dinner. 

Mr. Vickaey said the company defied the Corporation by setting 
up their Act, under which they did the work, but they might pitch 
balf-a-doz:n tents and any number of trucks and their men sit 
round fires having their meals, and they would say it was necessary. 
This was a growing public nuisance. 

Mr. FRAMPTON regretted having to go into the whole of the facta 
again, and was contending that the company did the work under 
statutory powere, when 

Sir Horatio stopped him, commented upon the public incon- 
venience, and said he should impose a tine of 20s. and costs. 

Mr. FRAMPTON complained that he was still making his submis- 
Bions. 

Sir Horatio: You might take up weeks. I maintain you have 
committed an offence, and fine you 203. and costs. 

Mr. Еклмртом said he had witnesses to call. 

Sir Horatio eaid he would consider the evidence heard, and the 
company could appeal. 

Mr. FRAMPTON gave notice of appeal. 


Tug READING OF METERS.—QUESTION A8 TO THE RIGHT OF 
Entry WiruovT Notice. 


At the Brompton County Court, on Monday, before Mr. Clement 
Lloyd, sitting as Deputy Judge, the Brompton and Kensington 
Electric Supply Co. applied for an injunction to enable them, by 
their inspectors, to enter the premises of Mr. and Mrs. Shadforth, 
143, Gloucester Road, Kensington, W., for the purpose of reading 
the company's meter. Mr. E. Pugh, solicitor, appeared for the 
company, and Mr. Herbert Smith, counsel, for the defendants. 

Plaintiffs’ solicitor explained that the electric lighting companies 
were bound by Act of Parliament to supply electricity for lighting 
purposes to any persons residing in the district who sent in an 
application in the usual way. The Act, on the other hand, gave the 
companies certain facilities for conducting their business; and, 
among other things, it said, in S:c. 24 (Act of 1882), that any officer 
appointed by the undertakers might, at all reasonable times, enter 
any premises to which electricity was, or had been, supplied by the 
undertakers, in order to inspect the meter, &c. There was а con- 
tract dated November 4th, 1901, between the plaintiff company and 
Mrs. Shadforth for the supply of electricity to her house—she being 
the lessee—but on various occasions when the inspectors called to 
read the meters they were refused admission because they had not 
made an appointment. А letter upon which he (solicitor) would 
rely was from Mrs. Shadforth, and ran as follows:—“I am aware 
that your man was refused admittance to my house, and if he comes 
50 times, unless an appointment is made beforeband, the same thing 
will occur. I shall never allow strange men to come into my house 
whenever they please." The plaintiff company had some 3,200 
customers, and, in the usual way, the meter readers had to make 
their inspections within about а week or 10 days of quarter days. 
Four meter readers were engaged, each of whom had to read about 
75 meters а day, and it was clear that the work of the company 
would be “absolutely dislocated” if they were expected to send a 
port card to each customer to make an appointment. 

Some of the company's inspectors bore out solicitor's statement 
regarding the refusal on varioua occasions to allow them to read 
the meter at defendants’ house. One of these inspectors said that 
he always had the company's card to show, but on his calling at 
the defendants’ house the card was never asked for. Witness was 
not aware that the water companies generally issued notices inti- 
mating when their officers were going to call, апа he did not know 
that the police had issued notices warning people against letting 
persons into their houses without proper evidence of their authority. 

Mr. T. J. Owens, secretary to the plaintiff company, said that he 
had personally pointed out to Mrs. Shadforth how unreasonable it 
was to expect them to makean appointment for each call of the 
inspectors; and he bad also drawn her attention to the Act of Par- 
liament, giving them power to enter the houses at reasonable times 
for the purpose of reading the meters. The lady then flatly refused 
to allow one of the inspectors to enter and read the meter, aad it 
was only after a deal of wrangling that she allowed the engineer, 
whom witness brought with him, to see the meter. The time for 
the inspectors to make their calls was between 9 o'clock a.m. and 
4o’clock p.m. In crose-examination, witness said that the mere 
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reading of the meter was а comparatively small matter; but it was 
most important that the officers of the company should be allowed 
to enter a house in case of an accident to the installation. Witness 
admitted that the defendants had supplied the company with post- 
cards, stamped and addressed, requesting that the day and time of 
the ins^ector's call might be given by this means. 

The JR: The question is whether it was reasonable or not for 
the officials to call to read the meter without first making an 
appointment ? 

Mrs. Внлрғовтн stated that, having had several things stolen from 
ber houee, she gave instructions to her servants to let no workmen 
of any kind whatever enter the house unless they (the servants) 
were previously told who was coming and what the men were 
comirg for. Нег servants may have refused admiesion to the 
inspectors, but when she was at home and saw the inspectors they 

. were never refused admission. On one occasion she asked the 
inspector whether be had any evidence to show that he came from 
the companv, and be merely referrel to the letters on bis cap. 
Then shc asked whether his black book would indicate that he was 
one of the company’s officials, and he replied that he had only a 
private memorandum book. She had told the company’s secretary 
the terms upon which she was prepared to continue the use of the 
electricity. 

His Номосн said tbat before he could grant the injunction he 
would have to be satisfied that the lady had acted, under the 
circumstances, unreasonably, bat although she might have got angry, 
he came to the conclusion that she had done nothing to justify the 
granting of the injunction. There would be judgment for the 
defendants with costs. 


PARLIAMENTARY. 


RoyaL Commission ON LONDOR TRAFFIC. 


SI Davip BARBOUR presided on Friday over a further sitting of 
the Hoval Commission on London Traffic. 

Mr. MavBICR F1TZMAURICE, the engineer to the London Ccunty 
Council, was called. He said that the breaking up of streets for 
laying and repairing pipes, &c., had become a most serious obstacle 
to locomotion in London. Owing to the general use of wood paving, 
the streets necessarily had to be broken up and re-laid at compara- 
tively frequent intervale. Frequently several companies broke up 
the streets one after another, causing great inconvenience which 
could be avoided if there were some agreement between the com- 
panies, nr if there were some controlling authority which insisted on 
the work by the different companies being done at the same time. 
The water, gas and other companies bad at tbe present time statu- 
tory powers to break up the streets whenever they wished on 
giving notice. Under existing arrangements tbe company breaking 
up a street for any purpose generally re-laid the paving in a tem- 
porary way, and the local authority at а later date re-laid it per- 
manently. 

In reply to a member: No doubt it was advisable that the local 
acthority should do the permanent laying of paving, but it must 
often be extremely difficult for them to keep the requisite staff to 
enable them to do the work, as the amount of the work varied so 
greatly. The Corporation of the City of London had promoted a 
Bill last year “ (о regulate and control the opening or breaking up 
of streets in the City by authorities, undertakers, and otber persons 
having statutory or special powers in or over such streets.“ Witness 
was of opinion that power was required to deal with that question 
all over London. The fir-t object to be aimed at was to prevent 
different companies opening the streets at different times. With a 
controlling authority it would Ъз possible to regulate the work so 
tbat the minimum amount of inconvenience was suffered by the 
public. Witness submitted cross-sections of the Strand and streets 
in otber parts of London showing the number of pipes, &c., in the 
streets. Dealing with the question of subways, he said that the London 
County Council, when making new streete, ard in many cases of 
improvements in streets, constructed subways for раг, water mains, 
electric light and other cables. In London at the present time, 
there were, under the control of the Council, 14 subways, of an 
aggregate length of 53 miles, the length of the subways varying from 
about 100 yarda, in the case of Garrick Street, to about 2,230 yards 
in the case of the Victoria Embankment. The subways contain 
gas pipes, water mains, telepbone cables, both of the Post Office and 
the National Telephone Co., electric light cables, District Messenger 
wires, and the mains of the Hydraulic Power Co. The largest pipes 
ina subway were two 48-in. gas mains in the Commercial Road 
sabway. The cost of subways varied with tbe size and the con- 
ditions under which they bad to be constructed. A subway 12 ft. 
x 8 ft. would cost about £18 per yard run for construction. Several 
of the pipe subways built by the L.C.C. were already full, and in 
many cases it was very difficalt to get at a leaky joint. One 
important point was that the subwaye should be made as close as 
possible to the cellars of the houses, во as to avoid driving side 
galleries for the house connections. Until the year 1893 the 
Council did not possess any special powers for the regulation of 
subways, bat in that year the London County Council (Subways) 
Act was paseed, under which the Council made bye-laws for the 
regalation of subways. The bye-laws included a scale of charges to 
companies and others using the subways. The Council had power 
to compel all companies or bodies laying new pipes in a street where 
there was a subway, to lay them in tbat subway, aad it could, at its 
own cost, insist on old pipes in а street being relaid in a subway, if 
one were constructed. Under the bye-laws which were made and 


allowed by the Board of Trade in December, 1895, and which were 
still in effective existence, two scales of charges for users of subwaya 
were laid down, the first scale to be levied on companies having 
power to break up the streets, and that meant, broadly, the gas and 
water companies, but did not mean the London Hydraulic Power 
Co. The second scale was levied on the companies who had no 
statutory powers to break up the streets, such as the National 
Telephone Со. and the District Messenger Co. The London 
Hydraulic Power Co. paid under the latter scale for the older sub- 
ways. The General Post Office, which occupied space for precisely 
the вате purposes ав the National Telephone Co. paid at the 
lower rate, but insisted on a special reduction. It paid the special 
scale, 1евз 5 per cent. That was the only special case. The electric 
lighting companies were not under the Subways Act, but under the 
special provisions of the Electric Lighting Ordera; they were, how- 
ever, practically in the same position and paid at higher rate. In 
reply to further questions, witners said that he considered street 
markets were another great obstacle to locomotion. The erection of 
lamp posts along the centres of all except very wide roads was a 
serious obstacle also, аз they made it difficult for the quick traflic to 
pass the slow traffiz. Witness then described the various means of 
cross-river communication — bridges, tunnels and ferries. Qaes- 
tioned regarding suggested street improvements, witness mentioned 
one proposal, which was to construct a road from the Crystal Palace 
district to Waterloo Road near Waterloo Station, and from there to 
be continued across the river by means of a high-level bridge 
between Waterloo and Blackfriars Bridges. One branch of such a 
street might then fall to meet the eastern crescent of the new Holborn 
to Strand street, and another branch be continued with а bridge 
over Fleet Street between Chancery Lane and Fetter Lane. He 
gave rough estimates of the cost of such a street from the Strand 
southwards to the county boundary. He took three types of streets. 
Type A would be a street 150 ft. wide, consisting of footpaths of 
20 ft. on each side; the central portion of the street, 30 ft. in width, 
reserved for motors and other quick traffic, and on each side of the 
central part a width of street of 40 ft. for surface tramways and 
slow traffic. Underneath would be a subway for single-decked 
tramcars, and there would be the usual pipe subways and sewers. 
The cost of this type worked out at £2,560,000 per mile. Type "B" 
was a street 100 ft. wide, with two footpaths each of 14 ft. anda 
roadway of 72 ft. Underneath would be a double subway for both 
quick and slow tram traffic and the usual pipe subwaye, &c. This 
type would ccat about £2,400,800 per mile. The third type, “С,” 
was the same as “А,” so far as tbe surface was concerned, but 
instead of placing the tramcars in the shallow subway they would 
be carried in deep level tubes. This type was estimated to cost 


42.740, 000 per mile. 


In reply to Sir Joun Worrg Barry, WrrNESS said that he did 
cootend that such a road as that suggested from the Crystal Palace 
to the Strand was an immediate necessity. He had mentioned the 
scheme as it included a bridge over the river between Waterloo 
and Blackfriars. Continuing, witness said that the best way of 
dealing with cross streams of traffic was to carry one over the other, 
as bad been done at Holborn Viaduct. He went on to describe 
what had been done, and was proposed to be done, with regard to 
the electrification of the tramways in London. The liae to New 
Cross and Greenwich would be opened in October. Contracts for 
other portions had been et. The estimated extra cost per mile of 
double track incurred by using conduit system маз about 413, 000. 
The total cost, including equipment for the conduit system, was 
about £52,600 per mile. At the present time there was no tramway 
connection between North and South London. The Oouncil had 
promoted a Bill this session to continue the tramway from the 
Holborn to Strand subway to the Embankment and over West- 
minater Bridge, but that part of the Bill had been struck out on 
instruction by the House of Commons Committee. He considered 
that a tramway over Southwark Bridge, which was very little used, 
would be a ereat advantage. 

By Sir Joun WorrE Bann: That was merely bis opinion; he did 
not know if the bridge was strong enough to carry а tramway. 

Witness then described how a shallow tramway might be con- 
structed from Hammersmith Broadway vid Hammersmith Road, 
К ›пвіпжоп Read, Hyde Park, and Green Park to Walsingham 
House, Piccadilly, and from the last-named places to Charing Cross 
a tube. He said thatthere was no engineering difficulty in construciing 
a sballuw subway under the Strand, or even under Piccadilly. A 
useful North and South connection could be made by continuing 
the tramwav in Vauxball Bridge Road to Edgware Road in a tube. 
Comparing London with New York, he said that the difficulty in 
London was to provide a paying scheme which would deal with 
both long and short-distance traffic. There was no such difficulty 
in New York. New York was a narrow city 13 miles long and 
about 12 or 2 miles wide, so that one or two railways running the 
length of the city could carry passengers to almost every part of it. 
Witness concluded by referring to motor-car traffic. As soon as an 
omnibus which could be worked profitably was made, improvements 
in detail would soon follow. 

The Commission then adjourned. 


CHATHAM AND District Liaat RAILWAYS. 


Tum Select Committee of the House of Commons (Mr. T. G. Ashton, 
chairman) had the Chatham and District Light Railway and the 
Rochester Corporation's Tramway Bills before it on July 13th and 
following days. 

Mr. Ram first opened the case for the Rochester Corporation. 
He said that the two Bills, though different, would have to be 
taken concurrently. The Corporation Bill had for its object the 
creation of certain tramways in Rochester, the purchase of land for 
а new street in connection with the tramway scheme and other 
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subsidiary matters. Tramways in Rochester had long been considered 
a necessity, but up to the present, difficulties had been experienced 
owing to the narrowness of some of the streets at various places. 
In the year 1897 the Chatham and District Light Railway Co. went 
before the Light Railway Commissioners and asked for power to 
make a light railway, which would, in effect, be a tramway, through 
Rochester and Strood. At first that was opposed by the 
Corporation, aud afterwards concessions were made by the pro- 
motere, to the Corporation. 'The Corporation then approved of the 
scheme and supported it. However, when that scheme came before 
the Light Railway Commissioners, Rochester was struck out of the 
scheme, the Commissioners being of opinion that the streets were 
too narrow. The Commissioners passed the scheme with the 
exception of the lines in Rochester. The tramways, of which there 
were 84 miles, were now working with great success. The object 
of the present application was to extend the tramways to Rochester. 
Since the tramways in Rochester were refused, £10,000 had been 
spent on widenings in that city; Rochester, Strood and Gillingbam 
were practically one town. Chatham in the immediate vicinity 
was an immensely populous place, doing an immense amount of 
work. The industry in Rochester bad largely extended, the steel 
works alone employing some 800 men. The Corporation had long 
known that tramways were a necessity for Rochester and Strood. 
There was only one difficulty, that was the narrowness of some of 
the streets, but a new street was proposed, and other widenings were 
now in progress. The tramways as proposed would cross the 
bridge and enter Strood. There were two “reliefs” proposed by 
the scheme, а double tramway in one place, and a “relief street” 
to take the heavy traflic. Continuing, counsel said that at the time 
that the Corporation were proposing their Bill, the Chatham and 
District Light Railways Co. were proposing a Bill to make certain 
extensions themselves; they were anxious to make some tram- 
ways inside the territory of the Corporation, besides other tramways. 
What was proposed would, he thought, save a great deal of 
litigation. The Corporation and the company said, " It is of no use 
baving rival schemes, let the Corporation make everythiog in tram- 
ways confined within the actual boundary of the Corporation, and 
let the Chatham and District Tramway Co. make all the necessary 
parts of the scheme outside the boundary." That had been agreed 
to between them, and whereas the Corporation proposed to make 
certain other tramways, it was decided that one of the lines should 
be abandoned and the alternative route proposed by the company 
be adopted. At the time when the Corporation and the company 
agreed to have one good scheme, the Corporation were intending to 
run certain lines down towards Borstal. Now the proposal was that 
the Corporation should make the line to Delce and tbe company the 
line from Delce to Borstal. The amalgamation had been approved 
by Lord Morley. Another proposal, which had also met with Lord 
Morley's approval, was that the Corporatien should construct the 


whole of the lines, both inside and outside the borough, and the 


company had agreed to take over the outside lines on lease, and pay 
the Corporation an amount for а term of years which should recoup 
the capital and interest of making them. The company were also 
prepared to give the Corporation а sum for widenings. There would 
be ro risk to the ratepayers, who, with the exception of one or two 
ratepayers, were in favour of the scheme. The capital asked for 
was £140,557. The lease would be for 40 years, at the end of which 
time the Corporation would own their own tramways. Dealing 
with the opposition to the Bill, counsel said that the first petition 
was from the South-Eastern and Chatham Railway, on the ground 
of competition ; but, he contended, there would be no competition 
with the railway. Counsel concluded by referring to the petition 
of certain frontagers on the routes of the proposed tramways. 

Mr. RosxiLL then opened the case for the Chatham and District 
Light Railways Co. The company was incorporated under the 
Light Railways Act, 1896, and got а Light Railway Order in the 
year 1899, authorising 84 miles of tramways. The lines they now 
proposed to construct was a line from a spot near Chatham, 
'" Jezreel,” to Rainham, 34 miles in length. Then an extension to 
Maidstone 7 miles in length, and а further line from Strood to 
Gad's Hill, Charles Dickens’s house. It was originally the inten- 
tion of tbe company to carry a line as far as Gravesend, but it was 
bid ig аз the Corporation opposed. At the eonclusion of counsel's 
speech, 

Colonel SavaGE was called and examined by Mr. BALFOUB 
Browne, К.С. Witness was of opinion that the Rainham route 
would be an advantage as affording communication with Fort 
Darland. 

Mr. Yates, of Chatham Dockyard, Mr. Richard G. Lock, and 
Mr. Apsley Keunette, town clerk of Rochester, and other witnesses 
then gave evidence in favour of the scheme. 

On July 14th, Mr. Ernest RorTEB, O. E., consulting engineer to 
the Rochester Corporation, said that he had prepared the estimate 
of the Corporation scheme. The cost would be £66,109. With 
regard to the narrow thoroughfares, he said that the cara would have 
to be carefully worked. 

Mr. Тномлв Н. MiwsHaLL, C. E., said that there were no 
engineering difficulties in the way of the Rainham or Maidstone 
routes. The system would be the overhead trolley system. 

Beveral local witnesses were then examined. 

On July 15th the case for the South-Eastern and Chatham 
Bailway Co. was opened by Mr. W. B. Clode calling and examining 
Mr. Ryde, а surveyor, as to the alleged unsuitability, on account of 
the narrowness of the proposed route through the City of Rochester 
and Btrood. 

Major-General Hotcuinson, formerly of the Board of Trade, also 
gave evidence on this point. He said that there were several steep 
gradients and awkward junctions on the route. Cross-examined by 
Mr. Ram, witness said that he knew that the narrowest part of the 
route was 17 ft. in width. The spe ‘igradient was outside 
Strood, but he did not admit that th pop»lw/on was more sparse 


at that point, although there were perhaps fewer houses just there. 
Cross-examined by Mr. Balfour Browne: He did not know that 
"any number” of tramways bad been sanctioned by Parliament in 
streets just as narrow as that. He did not know of the Exeter 
tramways, sanctioned earlier that session. He could not say how 
far those tramways were identical with the scheme now before the 
Committee. 

Mr. ТЕмРЕвТ, engineer-in-chief to the South-Eastern and Chat- 
ham Railway Co., said that he had been over the route along which 
it was proposed to have the trams. The route through Strood and 
Rocbester was absolutely unsuitable, not only on account of the 
narrowness, but also because the road was bad. "There were several 
gradients of 1 іп 22 and 1 in 16. Fora great part of the way there 
was not the statatory clearance. He submitted plans showing where 
the clearance was not up to the requirements of the statute, and 
photographs of the route. He instanced several accidents which 
had occurred on tramways having steep gradients. Every pre- 
caution was, no doubt, used; but the gradients were too steep. 
With regard to the line from Chatham to Maidstone, there was one 
very bad hill on the route. That line was in direct competition 
with bis company’s railway, and would, no doubt, be carried to 
Gravesend in time. There would be further competition with his 
line as the tramways proposed to carry goods. Their local traffic 
would also be affected. Cross- examined by Mr. Balfour Browne: 
The railway company objected to the tramways in the narrow 
streets because the company were large carriers, and the trams in 
the streets would greatly interfere with their carts and wagons. 
He had had no experience of the magnetic brake. 

By Mr. Ram: In considering the narrowness of the route in 
Rochester be had taken into consideration the proposed relief 
street, but he did not think that that would greatly improve matters, 
for there were several public houses in the narrow street, and 
brewers' drays would have to draw up to deliver goods. 

Mr. Ram: But do you know that there are bye-laws now in force 
prohibiting the delivery of barrels, &c., at public houses after 
8am.? That would remove the difficulty, would it not ?— Witness 
was not aware of the existence of such bye-laws. 

On July 16th, after hearing further evidence, the Committee 
found the preambles of both Bills proved, and the clauses were 
then adjusted. 

Mr. ASHTON, reporting to the House of Commons for the Com- 
mittee considering this Bill, states that on the initiative of the 
Board of Trade a clause has been inserted which provides that for 
the purpose of calculating the fares, rates and charges, the tramways 
and tramroads proposed to be authorised should ba deemed to be 
part of the undertaking authorised by the Chatham and District 
Light Railways Order, 1899. The Bill contains powers enabling 
the promoting company to borrow by instalments, but it having 
been proved that such powers would facilitate the raising of the 
capital, the Committee were of opinion that standing order 153 
need not be enforced. It was further decided to allow the payment 
of interest out of capital оп the additional capital proposed to be 
authorised. The Bill enables the Corporation of idstone in & 
certain event to exercise the powera sought to be conferred on the 
company in regard to the construction and working of tramway 
No. 3, which is situate in the Borough of Maidstone, and tramway 
No. 4 and a small portion of tramway No. 5 situate respectively in the 
adjoining rural parish of Boxley, or to acquire the said tramways. 
Such tramways will form one continuous line in and from the 
borough of Maidstone northward in the direction of Chatham. The 
Committee are of opinion that having regard to the special local 
circumstances, such powers ought to be allowed. 


BrRMINGHAM TBAMWAYS. 


Mr. Авнтом'в Select Committee of the House of Commons bad the 
Bil which the City of Birmingham Tramways Co. are promoting 
before them on 16th and 17th inst. The Bill, said Mr. Fitzgerald, 
in opening the case for the promoters, was to authorise the exten- 
sion of the existing Yardley tramways from Sparkhill to Otton, and 
from College Road to Shirley. Shirley was a village in the Solihull 
district, having a population of 1,500. The local authorities both at 
Yardley and Solihull were in favour of the scheme, and the only 
opposition was from the Gireat Western Railway Co., whose grounds 
were competition. The Warwickshire and Worcestershire County 
Councils were in favour of the Bill, and there was no objection of 
any tort from frontagers. The proposed tramways would be of 
great advantage in developing the districts they would serve. Mr. 
John Hughes, the chairman of the Yardley Rural District Council, was 
called, and said that the facilities given by the Great Western Rail- 
way Co. were not sufficient for the wants of the districts. Mr. F. L. 
Thompeon, the clerk to the Coancils of Yardley and Solibull, gave 
similar evidence. Mr. Nettlefold, the chairman of the Housing 
Committee of Birmingham Corporation, was also called with regard 
to the necessity for а cheap means of communication between the 
city апа the surrounding districts. 

Oa Friday, Mr. Stephen Sellon, the electrical engineer to the City 
of Birmingbam Tramways Co., was the first witness. He said that 
600,000 workmen were carried in and out of Birmingham every 
year by the existing tramways to Yardley. The overhead system 
would be used for the new tramways. 

The Chairman asked Witness if it was intended to make the tram- 
ways at once, if sanctioned, as he saw that the Bill asked for five 
years in which to construct them. He thought that it was an 
unnecessarily long period, and Mr. Sellon said that the company 
intended to construct the tramways at once. 

Mr. Power, traffic manager of the omnibus department of the 
Birmingham and Midland Tramways Co., having given evidence in 
support of the scheme, Mr. Moon addressed the Committee on 
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behalf of the Great Western Co. The Chairman said that the Com- 
mittee found the preamble proved, and the Bill was ordered to 
proceed. 


Lowpon County Counci Tramways. 


Tus London County Council (Tramways and Improvements) Bill 
came before Lord Harris's Select Committee of the House of 
Lords оп 13th inst. 

The case for the promoters was opened by Mr. Erskine Porrock, 
K.C., with whom appeared Mr. Moon, K.C., and Mr. Du Cane. 
Counsel said that with the exception of the two short lengths, the pro- 
poeed tramways were all in the borough of Hammersmith. Tramway 
No. 3 was a double line nearly three miles in length, commencing 
at Scrubbs Lane, on the north side of Wormwood Scrubbs, at the 
county boundary, and terminating in Queen Street, near the junction 
of that street and Bridge Road. It would thus join the line 
authorised last year. Certain wideninge would have to be carried 
out in oonnection with that route, and would have to be executed 
before the line was constructed. In conuection with the proposed 
new line were two short lengths of tramways, single lines both of 
them, for the purpose of forming junctions with the existing line 
of the London United Tramways Co. Turning to tramway No. 4, 
counsel said that that line was a double line 2 furlongs 4 chains in 
length, and would begin at the Broadway, Hammersmith, a junction 
would be formed with tramway No. 3, and the line would terminate 
on the Middlesex side of Hammersmith Bridge. The other lines 
were in the parishes of Streatham and Wandsworth. Tramway 
No. 6, which would be а double line 1 furlong 6:20 chains in length, 
would begin at the south-western end of Wimbledon Road, and 
would come to а termination at Garratt Lane, where the line 
authorised in 1901 would be joined. Another short length of 
line was that proposed in route 64. It would be a short 
doable line from Wimbledon Road to Garratt Lane. It was 

to construct the lines so that electrical power could 
be used. Certain sections of the Act of 1890 were incorporated in 
the Bill, so that tramway lines within the London area should be 
electrified under the same roles. Dealing with the cost of the 
proposed scbeme, he said that lines Nos. 3, ЗА ard Зв would involve 
£68,000, and certain widenings which would be carried out in 
connection with those lines would mean an additional £64,300. 
The Hammersmith Borough Council would contribute one-third of 
the last-named sum. Tramways Nos. 4 and 44 would cost £15,500, 
and the other lines £8 300. 

The London General Omnibus Co. and several owners and 
occupiers of property opposed the Bill, and various objections were 
raised by the Hammersmith Borough Council Mr. Benn, the 
cbairman of the Highways Committee of the London County 
Council was then called, and gave evidence in support. Mr. 
Fitzmaurice, the engineer to the Council, and other witnesses were 
also called. 

On 14th inst. Mr. J. H. RID RRB, electrical engineer to the County 
Council, was the first witness. He said that it was proposed to work 
tramway No. 3 оп the overhead trolj^y system. That was the line 
which would run from Scrubbs La: e to the Broadway, Hammer- 
&mith. The line of the London United Tramways Co. would be 
crossed at two places, in the Goldhawk Road and the Uxbridge 
Road. Some mechanical provision would have to be made for 
carrying the overhead trolley wires of the Council’s system across 
‚ the company’s wires. He explained that there were two methods 
ef doing that. They could place insulated crossings at the spot 
where the lines actually crossed, or they could bave “section insu- 
lators” some few feet away, so that the crossings could be electrically 
connected. Не was in favour of the latter method. 

Mr. Moon said that the petition of the tramways company alleged 
thas there would be leakage, to which witness replied that 
experience had shown that there was no danger of that. Cross- 
examined by Mr. Balfour Browne, K.C. (for the London United 
Tram ways Co.), Witness said that he did not know of any place 
where a system such as that proposed existed, and in reply to Mr. 
Moon, said that if the Committee had any doubts as to the system 
being satisfactory electrically, he would be quite willing that the 
Board of Trade should control the crossing arrangements. 

Mr. КвакіхЕ PoLLock announced that an sgreement had been 
arrived at between the promoters and the Hammersmith Borough 
Couneil by which the Council considered itself sufficiently pro- 
tected. Their petition would, therefore, be withdrawn. 

Counsel for Hammersmith Borough Council said that three 
points had been in dispute. The widening of Wood Lane was the 
first, and a clause had bean inserted with regard to that. Then a 
clause had been agreed upon to the following effect :—That the 
London County Council should submit to the Borough Council 


plans showing the tion of all posts and wires, &c., which were 
to be placed in the h. The last point was with regard to 
the widenings y. His clients were satisfied with Mr. 
Benn's statement that the widenings would be carried out. It had 


ent 
ways been felt that the lines would benefit the locality. 
Lord Roser? Овсп, addressed the Committee on behalf of the 
He said that the tramway from the Broadway to the 
end of the bridge would greatly inconvenience the traffic, as the 


Tne Committee having conferred in private, the CHAIBMAN 
announced that they found the preamble proved as far as Tramway 
No. 3 was concerned, it being understood by the Oommittee that 
there was an undertaking on the part of the London County Council 
that tbe method of crossing the London United Tramways Co.'s 
lines should be such as met with the approval of the Board of 


crossings to be borne by the London County Council. Tramway 
No. 6 was passed, and also No. 4; but the Committee could not see 
the necessity of taking the line to the proposed terminus of No. 4. 
They were of opinion that the tramway should end at the broad 
part of the road, at а point a little south of Bridge Street. 

The petition of the Westminster Corporation was then considered, 
Mr. BLENNERHASSETT explaining that the Corporation claimed the 
right of one month's notice before the London County Council 
should open the streets for the purpose of laying cables in connec- 
tion with the tramways; they also asked that plans should be sub- 
mitted to the Corporation for approval. 

On the 15th inst, at the conclusion of Mr. Blennerhassett's 
address, the Chairman said that the Committee found the preamble 
of the Bill proved. They could not give the clause asked for by the 
Corporation, but they thought tbat the Corporation should be 
satisfied with the undertaking which the promoters had given, tbat 
they would deposit plans of the works and give notice to the Cor- 
poration of what work they were going to carry out in the streets. 
That undertaking the Committee considered binding on the London 
County Council The Chairman added that if Borough Councils 
generally were dissatisfied they should approach Parliament 
collectively, and endeavour to secure an alteration in the general 
law. 


SUTTON CoLD FIELD TBAMWAYS. 


On July 14th the Select Committee of the House of Commons, 
presided over by Mr. Hayward Johnstone, concluded their con- 
sideration of the Bill promoted by the Corporation of Sutton Cold- 
field, under which, amongst other things, they seek power to make 
certain tramways. 

Mr. WEDDERBUBN, K. C., who represented the promoters, said that 
the scheme now before the Committee differed from that which was 
considered by the House of Lords Committee in that it stopped at 
Mere Green instead of going on towards Lichfield. In order to 
meet the views of the County Council it had been agreed for the 
present to make only a single line in certain placee, until suggested 
street widenings had been etfected. The proposed tramways would 
connect up with the Erdington, Aston and Birmingham tramways, 
and would afford greatly increased facilities for passengers. The 
inhabitants generally were in favour of the scheme, and had 
expressed а decided opinion that if the tramways were allowed they 
should be in the hands of the Corporation. 

Evidence in favour of the scheme was given by a large number of 
witnesses, including the borough surveyor, Mr. W. А. H. CranRY, 
who said that he had laid out the tramway in conjunction with Mr. 
Haltain, and it presented no engineering difficulties. The estimate 
for the scheme, including the cost of the generating station, waa 
£71,550. The tramway would run practically parallel with the 
line of the London and North-Western Railway Co., but it 
would accommodate the public in quite а different way from the 
railway. They had an offer from the City of Birmingham Tram ways 
Co. to work the tramways on а 21 years’ lease, paying 64 per 
cent. on the outlay for the first ten years, and 74 per cent. for the 
remaining 11 years of the lease. 

Alderman W. J. SEALE, the chairman of the Electric Lighting 
Committee of the Corporation, said there was а great and pressing 
need for the proposed tramways, as the facilities offered by the rail- 
way company were totally insufficient to deal with the traffic. Не 
considered that the additional accommodation could be best pro- 
vided by means of tramways as proposed, coupling up with the 
Erdington tram ways. | 

A great deal of evidence was tendered in opposition to the Bill 
by the London and North-Western Railway Co. 

Sir FREDERICK Наввізом, the general manager of the company, 

stated that the train service provided by his company was sullicient 
to cope not only with the present traffic, but they were also pre- 
pared for a considerable increase in the near future. 
. After hearing Sir Ralph Littler, K.C., in opposition to the Bill, 
the Committee announced that they had not found the preamble 
of the Bill proved so far ав it related to the construction of the 
tram ways. 


SomERSET AND District ELECTRICO PowER BILL. 


On 15th and 16th inst. a Select Committee of the House of 
Commons, under the chairmanship of Sir A. Godson, considered the 
above ВШ. Mr. Shiress Will, K. C., Mr. L. Macassey and Mr. 
Acrouth appeared for the promoters. The opponents were the 
Corporation of Bristol, represented by Mr. Freeman, K.C., Mr. 
Balfour Browne, K. C., and Mr. H. Gregory; the Bristol Water- 
works Co., represented by the same counsel; and the West 
Gloucestershire Waterworks Co., represented by Mr. Ram, К.С. 
Mr. SRIR ESS WILL, K. C., in opening the case for the promoters, 
said the proposed share capital was £750,000, with the usual 
borrowing powers of one-third, making a total of £1,00),000. The 
company was promoted by local men of position, and the area of 
supply included Bristol, Bath, Wells, Glastonbury, Trowbridge, 
Radstock and other towns. The Bath Corporation opposed the Bill 
in the House of Lords, but were not opposing it on the present 
occasion, and the great issue involved was as to whether 
Bristol ought to be excluded from the operation of the scheme. 
The Bristol Corporation had expended about half & million of 
money on their electric light undertaking, and had begun to supply 
power, and they wanted to exclude the company from thecity. All 
the other local authorities concerned were in favour of the Bill. He 
contended that Bristol was amply protected by the clauses contained 
in the Bill, which laid it down that the company could only supply 
to authorised undertakers and to persons requiring a supply for 
power purposes Farther, the company could not supply. energy 
E 


ee. — 


— наара 


186 


THE ELECTRICAL REVIEW. 


[Vol 53. No. 1,339, JULY 24, 1903, 


— ЕБЕ АБЕ ААА —————-———-=-=—-:-—-—-:-—--ү- NN RR 


except to authorised undertakers ог to any railway, tramway ог 
water company in any area which formed part of the area of supply 
of any authorised distributors without the consent of those distri- 
butors, but if any authorised distributor refused consent unreason- 
ably, then the company might appeal to the Board of Trade, who 
could dispense with such consent if they deemed it unreasonably 
refused or withheld. The consent was to be deemed to be unreason- 
ably refused if the authorised distributors were not willing and in a 
position to give the requisite supply on reasonable terms and 
within a reasonable time, regard being had to the terms 
on which and the time within which the company were able 
and willing to give the supply. The opposition of the water com- 
panies was founded on their desire to compel the company to take 
their water for the scheme, but that would only mean the company 
throwing money away. 

Prof. CAPPER, the joint engineer of the scheme, said that if the 
company were allowed to go within Bristol, Bristol would be one of 
their chief customers. No doubt they would be able to give & 
cheaper supply than the Corporation did. In the conditions that 
made for economy, Bristol would not compare with a large and 
varied area. 'The important thing was the load factor, and that 
became greater where there was a considerable area to supply than 
where there was а comparatively small one. In Bristol the power 
plant was entirely seperate from the lighting plant, and conse- 
quently the full benefit in respect of the load factor was not obtained. 
With regard to the charges, he said that under the Bill the company 
could not receive more than 3d. At Bristol the maximum was 7d., 
and the average rate 344d. The power rate, however, was only 
19d. He concluded that very little power was sold, and that the con- 
sumption was nearly all in lighting. He estimated that there would 
be somewhere about 1,500 users of power in the district. The 
generating station at Hanham would be the most important of the 
two stations, as it was near Bristol. The scheme would cost nearly 
a million, which would leave them about £65,000 capital to work 
with. The mains alone would cost £300,000, and there would be 
300 miles of cable. Cross-examined: An alternating system could 
not be used forsupplying power in the way the company would supply 
power. Should Bristol be taken out of the area of supply, he 
thought the company would still make the undertaking pay; but 
Bristol was essential to the scheme ав it stood. 

A large number of local witnesses were then called, including Mr. 
Earle, chief engineer to the Imperial Tobacco Co. The company 
employed 5,000 hands iu Bristol. The company had got supply for 
one of their factories from their own plant, but they also took а 
Bupply from the Corporation. 

On Thursday the CHaiRMAN said that the Committee did not 
think that the question of sufficiency or otherwise of the capital was 
in any way raised in the petition of the Corporation, во that the 
question of the financial success of the company could not properly 
be discussed. Mr. Battey, а mining engineer of Frome, spoke of 
the great advantage the scheme would be to the Somersetshire 
coalfield. Mr. A. Н. Bennett, the director of the Kingswood 
Colliery Co., said that that company leased six collieries and 
employed about 2,000 men. It would be an advantage to have one 
source of supply only. The director of Messrs. Lysaght’s, Ltd., 
. Mr. G. Gill, said that the price they paid for energy was still too 
high for economical working. A number of other manufacturers 
gave similar evidence. 

Mr. FREEMAN said that he would open the case for the Corpora- 
tion by calling witnesses. 

Mr. Alderman Pearson, chairman of the Corporation Electrical 
Undertaking Committee, detailed the arrangements made for the 
supply of power. He said that their prices were more favourable 
than those of other municipal undertakings, and had been steadily 
reduced from year to year. 

Sir Wm. PREECE, the consulting electrical engineer to the Cor- 
poration, considered that the city was sufficiently provided, and 
could produce electrical energy as cheaply as any company. A 
Corporation which did not need to make a profit could supply 


energy at a much lower rate than could be done by a private 


company. - 

Mr. Впвосан Тлүгов, the engineer to the Bristol Waterworks, 
gave evidence to the effect that the streets of the city were already 
crowded underground, and that the laying of any more cables would 
cause trouble and confusion. 

Mr. BaLrour Browne, K. C., then addressed the Committee on 
behalf of the Corporation. He said that the company might lower 
its rates to 4d., and once the consent of the Corporation was over- 
ruled by the Board of Trade the statutory position of the Corpora- 
tion was gone. 

Mr. SBIBESS WILL, K. C., replying for the promoters, said that 
he did not believe that the Board of Trade would sanction a rate 
which would be unremunerative and would disturb a local authority 
in its duty. The promoters did not intend to give a preference in 
making bargains with customers. 

After consultation, the Committee found the preamble of the 
Bill proved, but required that the Corporation should be protected 
against any cutting of prices and that the company should not come 
in and charge absurd prices. The Committee wished to have some 
official of the Board of Trade to give them information as to what 
should be the exact form of the clauses to carry out the views of the 
Committee. 


Worthing Corporation Tramways.—The Deputy-Chairman, who 
presided over the Belect Committee of the House of Commons 
which considered the above Bill and found the preamble proved, 
has reported that a communication from the Postmaster-General 
with respect to the powers sought by the Bill for the use of 
electrical power upon omnibuses and motor-cars, was laid 
before the Committee, and they amended the Bill so as to pro- 


vide that proper precantions should be taken to prevent the energy 
80 used from injuriously affecting telegrapb lines. The time limit 
for the proposed tramways (seven years) was in excess of the period 
allowed by the Standing Orders, but the Committee were of opinion 
that such period might be allowed, inasmuch as the tramways 

to a great extent, dependent upon the street improvements to be 
authorised бу the Bill. The Lill authorises the Corporation of 
Worthing to construct and maintain a tramway 3 fur. 4°24 chains in 
length, in the rural district of Steyning West, beyond the limita of 
the borough of Worthing, but in connection with the tramways pro- 
posed to be authorised by the Bill, and baving regard to the i 
local circumstances, the Committee are of opinion that the constrne. 
tion and maintenance by the Corporation of the said tramway ought 
to be sanctioned. 

Scottish Central Electric Power.—This Bill came before Earl 
Morley's Committee of the House of Lords on July 14th, and there 
being no opposition, was ordered to go for third reading. 

Shropshire, W'orcestershire, and East Derbyshire Electric Power Bill, 
—The Worcestershire County Council has deposited a petition 
asking to be heard in opposition to this Dill. 


Nottinghamshire and Derbyshire Tramways Bill.—Reporting to 
the House of Commons on the above Bill, the Deputy-Chairman 
says that by the Bill it is proposed to authorise the payment of 
interest out of capital during the construction of the tramways and 
works, but it having been proved to the Committee that the power 
to pay such interest would greatly facilitate tLe raising of the 
capital, a considerable portion of which would be raised especially 
locally, and the Committee having found that the clause authorising 
such interest was subject to the restrictions contained in Standing 
Order 167, they recommend that the payment of such interest not 
exceeding 3 per cent. per annum as proposed by the Bill should be 
allowed. 


Bournemouth Corporation Tramways DBill.—Weporting to the House 
of Commons on behalf of the Select Committee which considered 
this Bill, the Deputy-chairman states that the Bill transfers to the 
Corporation the powers of the Christchurch and Bournemouth 
Tramways Act for the construction of tramways partly outside the 
borough, but in connection with tramways already belonging to the 
Corporation, the length of the tramway outaide the borough being 
three miles odd. The Corporation is already empowered by the 
Act to run over and use the tramways outside the borough, and the 
Committee are of opinion that, having regard to the local circum- 
stances, the transfer of the powers for the construction thereof 
ought to be sanctioned. 

Woolwich Borough Council Bill.—This Bill, which seeks to 
authorise the Woolwich Borough Council to supply electrical 
energy in bulk to the District Council of Foot's Cray, on July 14th 
came, as an unopposed measure, before Lord Morley's Committee of 
the House of Lords, and the preamble was declared proved. 


Watford and Edueware Railway Bill.—The Committee of the 
House of Lords, presided over by Lord Morley, had this Bill before 
it on July 14th, and there being no opposition the preamble was 
declared proved. 

Great Northern, Piccadilly and Brompton Railway (Various 
Powers).—On Thursday last week Lord Morley's Committee of the 
House of Lords considered the above Dill,which gives the com- 
pany power to raise £250,000 additional capital and to take addi- 
tional lands. It contirms the agreement entered into with the 
Metropolitan District Railway Co. and the Traction Co. The Bill 
was ordered to be reported for third reading. 

London United Tramways Bill.—This Bill came before Lord 
Morley's Committee on Thursday last week. 1% seeks to confer 
further powers on the London United Tramways Co., Ltd., for the 
alteration and widening of roads in the parishes of Twickenham, 
Teddington, Hampton, Heston, Sunbury, Hanworth, East Molesey, 
New Malden, Mortlake, Wimbledon, Merton, Mitcham and 
Hammersmith, at an estimated cost of £80,172. The ВШ was 
ordered to proceed. 


Mid-Yorkshire Tramways.—Thies Bill incorporates the Mid- 
Yorkshire Tramways Co., and empowers that company to make 
about 18 miles of tramways in the West Riding of Yorkshire at an 
estimated cost of £143,487. It came on Friday before the Deputy- 
Chairman's Committee of the House of Commons, and was ord 
to be reported to the House for third reading. 

Chard Corporation Gas and Electricity.—Tbhe above Bill, which 
enables the Chard Corporation to supply gas and electricity in the 
borough, and to supply electricity in balk to outside authorities, on 
Friday came before the Unopposed Committee of the House of 
Commons, and was ordered to be reported for third reading. 

Dewsbury, Batley and Birstal Tramways.—Yhis Bill authorises 
the construction of a new tramway in Ravensthorpe and the elec- 
trical equipment and reconstruction of the tramways in tbe 
Boroughs of Dewsbury and Batley and a number of urban 
districte. On Friday it came before the Deputy-Chairmap's Com- 
mittee of the House of Commons, and the preamble of the Dill was 
found proved. 

Tof Vale Railway.—This Bill, which, amongst other things, 
gives the company power to work the railway by electric power, 
came on Friday &s an unopposed measure before the Deputy- 
Chairman's Committee of tbe House of Commons, and was ordered 
to be reported for third reading. 

Rochester Corporation Tramways.—Reporting to the House of 
Commons from the Committee which found the preamble of tbis 
Biil proved, Mr. Ashton says the Bill authorises the construction of 
new tramwaye, and certain of the tramways are to be constructed 
in streets to be made, widened or improved under the Bill, and the 
time for the construction of such tramways is limited to two years 
for the completion of the street works. This may extend the time 
for the construction of such tramways beyond the time limited by 
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the Btanding Orders, but the Committee, under the circumstances, 
decided to allow the said period of two years for the completion of 
the street works. 

North Metropolitan Electric Power Supply Bill.—Petitions against 
this Bill have been deposited in the Private Bill Office of the 
House of Lords by owners and ratepayers of Willesden and the 
Metropolitan Electric Supply Co. 

Gosport, Fareham and Cosham Tramirays.—This Bill came before 
the Deputy-Chairman of Committee of the House of Commons on 
Tuesday, and there being no opposition, it was ordered to be re- 
ported to the House for third reading. It has already passed the 
House of Lords. 

Hove, Worthing and District Tramways.—On Tuesday this Bill 
was before the Select Committee of the House of Commons, pre- 
sided over by the Deputy-Chairman, and in the absence of opposi- 
tion, the preamble was found proved. 

South-Eastern, and London, Chatham and Dover Railways.— 
Anthority is given in this Bill to enable the Joint Committee to 
work the railway by electrical power. On Tuesday the preamble 
was found proved by the Deputy-Chairman of Committee of the 
House of Commons, and it was ordered to be reported to the House 
for third reading. 


CORRESPONDENCE. 


Protection or Free Trade? 


Although this question is one which inevitably becomes a 
party one, and is also one which cannot very well be discussed 
purely on its merits in regard to its beneficial or detrimental 
effecta on the nation at large, personal interests and class 
privileges are large factors in the problems. Call it what 
we may—Fair Trade, Preferential Trade, Retaliation, or 
something introduced for the benefit of -the Colonies or the 
Empire—it has the one fundamentally objectionable feature, 
and that is, it ends in benefiting one or more classes in this 
country at the expense of all the others. Hence we find 
every different class of trader clamoring for the privilege of 
being the fortunate protected class. 

Protect me, is the selfish cry. The old sturdy, independent 
British spirit and enterprise has given place to the abjectly 
foreign whine for protection. And what has scared these 
weak-kneed traders so badly, that they are so frantically 
shouting for help, and explaining how money spent upon 
buying foreign goods is lost to everybody at home? As if 
the fact that we yet the yoods did not balance the money 
spent, was admitted. They complain of foreigners placing 
heavy imposts to keep out our manufactured goods from their 
markets. That is complaint No. 1. 

Complaint No. 2 is that the foreigner can send in his 
goods free to compete with us in the home markets. Com- 
plaint No. 3 is that the foreigner is competing alongside of 
us in Foreign and Colonial markets with more and more 
effect. This is all too true, but the adverse effects on our 
National (or Imperial) commerce are frightfully exaggerated 
by partisans, for other reasons than the good of the Empire 
and its commerce. 

Retaliation is the only weapon to meet the first trouble, 
if that trouble can be shown to be so serious as to require 
such drastio treatment. — It might even be adopted, in spite 
of the ugly fact that some class at home would benefit, while 
all the others would suffer as much as the foreigner ! 

А heavy impost on manufactured goods would affect the 
second complaint to the great benefit of the bome manu- 
facturers of the protected goods, but only if they were 
necessaries of life; if not, then the high price and restricted 
market would reduce the demand for them. 

No. 3 complaint is а sure sign of supine weakness, and is 
incurable. If we cannot compete on common ground with 
foreigners, and beat them, then we are not worth protecting. 

In the leading article on this discussion, it was suggested 
that Protection would meet with some considerable degree of 
support, not upon ite merits as а pure question of the 
country’s good, but on an interested basis it would be hacked 
up by many. 

That, to the writer, seems the most dangerous aspect of 
the question. "There is also the fact that the question has 
not been raised upon a clean issue ; along with it there is the 
bribe of higher wages and old age pensions. Protection 
could not stand alone upon ita merits before the people whose 
earnings are largely spent on food. That fact its promoters 
seem to have realised at the outset. 

For these reasons Protection seems to have a dangerously 


near chance of adoption. On its side are that numerous 
class who, to put it vulgarly, are on the make ” ; whether 
the Protection is good for the country or not is to them of 
no account; it will be good for them, and that is enougb. 
They will vote solid for it. Numbers will be gulled by the 
“ higher wages" and “old age pension" makeweights. 
Others, again, wil be scared by the Protectionist tale of 
woe and ruin through which the poor benighted country is 
passing, as proved by the immense trade we did in the 
seventies and the trade we now do, without explaining that 
the Continent of Europe was paralysed with war in '71 and 
"72, aud the whole world was left to us to supply manufac- 
tures from our shops alone, without competition, during these 
years. 

Then there is the man in the street, who knows prac- 
tically nothing about the question. Не may be about 
equally divided for and against ; and, finally, the partisans, 
and those who cast in their influence with the proposers of 
a scheme in whom they have blind faitn. Раб them all 
together there is a large support for Protection on anything 
but rational grounds, and without considering its far- 
reaching results. А 

There is no comparison between Great Britain and any 
other country which can be fairly made on this question. 
The land in no case could produce a tithe of the raw 
materials and food we require, much less can it do во as long 
as the landowner i8 the heaviest burden on the land ; we are 
absolutely dependent upon imports to support the mass of 
the population. Our industrial system has grown up under 
Free Trade far beyond the growth of any other country’s 
industries, simply because it is the only system under which 
we can obtain the large bulk of importa required in a country 
whose land resources are very limited. Apart from food 
and raw material, which we must bave from abroad, most of 
these imports are machinery and goods which are not made 
anywhere in Britain, or, if made, are antiquated and not as 
cheap or good, во that it is a positive benefit to the whole 
country that we should be able to get them, of the best in 
the world without paying a tax upon them. 

Those most closely connected with commerce, and who 
are not influenced by the “ Ор the make" principle, most 
readily admit that the damage to Dritish interesta actually 
due to foreign protection is grossly exaggerated for the pur- 
pose of securing the advantages of protection to the few at 
the expense of the many. It is futile to point to some 
declining industries unless that decline can be clearly brought 
home to Free Trade. Some industries are bound to decline 
in any country, whether Free Trade or Protectionist. At 
any rate, the question is always open for discussion, whether 
if a special trade cannot flourish alone and unaided it should 
be bolstered up by the community, or allowed to die a 
natural death ? 

We ought, on the whole, to be very thankful that our 
friends in the Western Continent are Protectionists, Just 
fancy, what with their population, their natural resources, 
vast land tracts and energy, would be the nature of their 
competition in the world’s markets if they had Free Trade. 
Protection keeps up their cost of production of manufactured 
goods to such a height that they prefer to come to a Free 
Trade country to manufacture for markets outside of their 
own tariff walls. 

That all business men are not panic stricken at the 
foreigner’s conduct of his business may be shown by two 
references, first from the Yorkshire Post of July 17th :— 

In a speech yesterday the Mayor of Bradford said we had at 

home, at our own doors, sufficient trade to find employment for 
every citizen in the country. It used to be said that grass would 
grow in the streets of Bradford if they lost the American trade. 
They had lost that trade, but the grass had not yet begun to grow, 
showing that there was life in the old dog yet. Personally, he did 
not fear any competition. He thought Bradford could hold its own 
against all competitors. '" And," Alderman Wade said, "I have 
very great hopes of the future, notwithstanding all the Protectionist 
ideas which are prevalent at the present time." A few years ago 
he thought Frauce and Germany could beat us, but now he thought 
we could beat both of them put together. 
The other reference i8 to the speech of the chairman of the 
E.C. Co. at the annual meeting reported on page 111 of last 
week's ELECTRICAL REVIEW, declaring that he had no fear 
of German competition. 

It is to men with these manly, fearless, and level-headed 
views that our trade and expansion of commerce is due; not 
to the self-seekers or scared supporters of weak trades. 
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The fairy tale about the money spent on a foreign product 
being lost to everybody at home, as is solemnly retailed in 
the Electrical Times, in order to scare its juvenile readers 
into being good Protectionists, may be referred to as a good 
example of the other attitude of hopeless panic and helpless- 
ness. Free Traders and Britons should deplore this 
humiliating exhibition, because it represents an incorrect 
view of our actual strength, even if there is some truth in 
the belief that we in some cases cannot compete under Free 
Trade. Too much fuss over magnified grievances, some of 
them manufactured, is the weakness of Protectionista. 


А Fearless Free Trader. 


Protection or Fair Trade? 


Like all good citizens of the electrical persuasion, I have 
been much interested in the articles and correspondence on 
the tariff question in the electrical journals. Referring to 
your communicated article in the current issue, I still think 
Mr. Wilson has the best of the argument in spite of his 
strong language. ‘Taking the case of the printer and his 
motors given by your contributor, I would ask whether it is 
better for the nation as a whole that Mr. Printer should 
spend £170 on goods manufactured in this country or should 
send £100 abroad, and perhaps spend the remaining £70 in 
trading with his own countrymen ? 

E. P. Allam. 

London, E. C., July 21st, 1903. 


Electricity in Mines. 


In the issue of the ELHCTrRICAL Review dated July 8rd, 
Mr. A. B. Croft states his opinion that “ Тһе cables are, 
perhaps, to be considered as the most vulnerable portion of 
the system. Their improvement, in a mechanical sense, 
should, I think, pave the way for higher pressures." It 
will be of interest to your readers to hear something about 
this matter’s standing on the Continent. 

There, one has abandoned the above-mentioned idea long 
since, and is very busy introducing high tension electric 
power in mine work, it having been proved that, though the 
initial cost of installation may be rather high, the amount 
of money saved in the long run is very considerable, owing 
to the small losses of power in the cables as compared with 
those created by the escaping and condensing of the steam in 
the piping and by the quantity of firing material used in an 
old-fashioned plant. 

High tension cable installations, with tensions up to 8,000 
volts, have ceased to be looked at as risky undertakings, and 
have become an everyday occurrence on the Continent. 

There have been certainly many difficulties to be over- 
come in the construction of cables and accessories for these 
purposes, and in the special method of laying and connecting 
them ; but all these difficulties have, however, been satis- 
factorily disposed of, and the construction of cables for up 
to 12,000 volts for mine work will shortly come within the 
range of practical electrical engineering. 

I would draw your attention to the fact that the Land and 
Sea Cable Works, Ltd., Nippes-Cologne, had a complete 
installation of cables and accessories for pita exhibited at the 
last year’s Dusseldorf Exhibition, and were rewarded with 
the Exhibition medal “ for pioneer work in the manufacture 
of high-tension cables and remarkably well constructed 
cables for pit& and mines " ; furthermore, with the **Silver 
States Medal for Industrial Achievements," the highest 
rewards for electric cables exclusively. 

I shall be pleased to give any special information wanted 
to those whom it concerns on application. 


The Land and Sea Cable Works, Ltd., Nippes-Cologne. 
London Office: Н. G. v. KETELHODT, Manager. 


27, Mincing Lane, London, E.C. 


Iron Piping or Wood Casing? 


In your report of Mr. de Segundo's paper read at the 
* International Fire Prevention Congress," you say “ Мг. 
Broadbent disagreed with the suggestion to use iron 
conduite, which he thought led to greater possibility of fire 
than ordinary wood casing.” What I said in the very 
hurried discussion which took place, was, that in my 


experience, more trouble was caused with iron piping than 
casing ; and I am decidedly of opinion that without effective 
supervision there is more risk attached to piping work. If 
properly carried out, which it rarely is, І have no rooted 
objection to wiring in piping. 


Frank Broadbent, 
4, Queen Street Place, Е.С. 


Wiring Specifications. 


The writer has read the several letters with reference to 
the objectionable clauses in wiring specifications ; he has had 
several disagreeable incidents in connection with the dis- 
counts on fittings, and his firm never takes a contract unless 
sure of getting this discount. I have lately seen several 
architects in the town on the subject, who inform me that 
they sre specially requested by the British Association of 
Architects to put in the clause that the contractor is to 
include for wiring, packing, fixing, and any trade profit on 
prime cost sums for the electric fittings, which may be pur- 
chased elsewhere. This, in my opinion, is not fair to the 
contractors, as it allows men with no establishment charges 
to do the work for no profit at all on this particular item. 
By this, I mean men who are practically working foremen 
on their own jobs, of which there are a considerable number 
in this town. This is a very bard subject to settle, and I 
think it could be dealt with best by the Associations of Con- 
tractors and Manufacturers conferring with the Association 
of British Architects. 


Leeds, July 20th, 1908. 


R. E. Dixon. 


REGENERATIVE TRAMCAR CONTROL. 


Tuk following additional details relating to the new system 
adopted by the British Electric Traction Co. for the Devon- 
port tramways will be of interest to our readers :— 

The car with which the demonstration described in our 
last issue was carried ‘out is a four-wheel double-deck car, 
weighing about 9 tons, and carrying about 46 passengers; 
it is equipped with two Brush motors, type 1,0004. The 
line has a total length of about five miles; as will be seen 
by means of the profile diagram given opposite, the gradients 
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are very severe, the maximum being 1 in 10, and the total 
length of approximately level line does not exceed } mile. 
The cars are provided with hand, slipper and rheostatic 
brakes, but in spite of these appliances, two cars have 
run away, with serious results; it was largely in order 
to obviate the risk of similar accidents that the new system 
was devised. 

The alterations necessitated in the electrical equipment 
аге as follows :—The field windings have been changed from 
series to compound; the motion of the power handle of the 
controller has been limited to the series notches; a speed 
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control lever has been added, interlocked with the power 
lever; an automatic switch has been introduced into the 
emergency circuit to out out resistances when the line 
current fails. 

No change has been made in the armatures or their con- 
nections. | 

The power із applied by means of the power handle as 
heretofore, but more quickly; this gives the car a speed of 
24 to 3 miles per hour. The speed lever is then slowly moved 
forward for acceleration up to 14 miles per hour. Regenera- 
tion takes place automatically on a descending grade, or is 
brought about at will by pulling back the speed lever 

uickly. 

: In descending а grade of 1 in 12, the speed lever can hold 
the car steadily at 2} to 3 miles an hour. In the extreme 
backward position the s lever releases the power handle, 
which instantly flies to the emergency stop and pulls the car 
up without any shock to 1 mile an hour. 
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BUSINESS'"NOTES. 


“ Hiko,"—One of the most common causes of trouble 
with commutators and brushes is imperfect lubrication. One pre- 
ventive method which has been used has been to boil the carbons 
in а lubricant. This, although а great improvement over dry 
brushes, was found to soften them, especially certain makes, and 
there was as а result too much non-conducting grease between the 
rubbing surfaces; as soon as the commutator commenced to 
heat more lubricant was given out, making worse contact and further 
increasing the heat. A brush impregnated with a fat or oil is not the 
best means to lubricate the commutator, for it cannot be regulated or 
controlled. Another method adopted in many power houses and 
with motors is to rub a lump ef paraffin wax on the commutator 
while running. This sometimes stops sparking for & short time, 
but it has a nasty habit of getting between the sections and carry- 
ing а black conducting mixture of carbon dust with it. What is 


needed is the application of something which will make the face of 
the commutator so clean that the brushes make the best contact 
possible. 


А Icompound jof this kind is on the market, land has 
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DraGRAMS OF ENERGY CONSUMED AND RETURNED, AND PROFILE OF ROUTE. 


The effect is exactly the same whether the trolley be on or 
off the line, and the effect of shutting off the current in 
climbing a hill is that the car drifts slowly backwards at the 
rate of 1 mile an hour. 

The net saving in energy, obtained over a large number of 
trial runs, appears to be about 30 per cent., as measured on 
the car, and the maximum demand on the line is reduced 
from 140 to 80 amperes per car. In descending hills the 
regenerative effect is usually 40 amperes (27 H.P.), some- 
times, though seldom, rising to 50 amperes (33 н.р.) There 
is no heating or sparking of the motors beyond the normal. 
The brakes are superfluous except to fix the car on a grade, 
and the regenerative control is much quicker and more 
certain in braking than any of the brakes with which the 
cars are now fitted. 

The effect of the modifications is graphically shown by the 
diagram of energy input and returned to the line, given 
herewith ; the unshaded area above the zero line represents 
the former, and the areas shaded black show the energy 
returned to the trolley wire in traversing the route in both 
directions. It will be seen that the bulk of the saving is 
made in descending the long and steep inclines, but an 
appreciable amount is also gained by the use of the motors 
for stopping the car. The effect of the new winding upon 
the magnetisation curve of the motor is shown in the 
adjoining figure; it appears that a variation of field 
strength from a maximum of 100 to a minimum of 45, or 

55 per cent., is obtained by the use of the shunt winding, 
giving the necessary range of speed and E. M. F. to fulfil the 
required conditions. 


Cemmutator Grinder.—W e understand that in the new 
power stations of the Manchester Corporation, which have recently 
been described in our pages, the commutator grinder made by the 
Phillips Machine Був icate, Ltd., of 794, Salisbury House, London 
Wall, E.C., is used for truing and cleaning commutators. 


been known to many lof the large Ifirmsiffor ithetpastuthreetyears!; 
it is sold under the registered trade mark “Hiko,” and is 
supplied in tin boxes. It is stated that if ithis composition bo 
applied with pressure while the commutator! is revolving it will 
remove an astonishing amount of black dirt; after several 
applications the commutator will acquire a nicely polished surface, 
and the rubbing-face of the brush will be burnished like ebonyfand 
have a hard face looking like glass. It has taken up enough “hiko ” 
to lubricate it without softening it at all, and will resist wear very 
well. In actual practice a certain 90-в.н.Р. motor running night 
and day, making 780 to 800 ievolutions, fitted with 48 ¿small 
carbon brushes, used up one set of these brushes every week, 
partly because the commutator—a large one - required sand - 
papering repeatedly. We are informed that the use of “hiko” 
stopped sparking, and for nine months not one new brush had to 
be put into the motor brush-holders A great saving was effected in 
brushes alone. It is said that so much less heat is generated when 
“ hiko " is used that in most cases а larger output can be got out 
of the machine. Ніко” acts equally well with copper brushes. 
Formerly it was put up in cases like shaving sticks, but it was 
found that attendants rubbed the stick on the commutator, which 
took off 100 times more than was required. It is now put ap in 
tins which can be carried in the waistcoat pocket, and sold by Mr. 
Hickley, of Southampton. We understand that it is also on sale in 
both America and Germany. 


Annual Holidays.—The works of the Electric and 
Ordnance Accessories Co., Ltd., at Aston, will be closed from 
August 1st to 6th for the holidays, and goods cannot be received 
between those dstes. The company’s annual outing took place on 
Saturday, 18th inst., by train to Worcester. After a visit to the 
Cathedral there, the journey to Holte Fleet was accomplished by 
special steamer. The party numbered about 300, and all depart- 
ments of the works were well represented. Unfortunately, the 
sports had to be postponed owing to the rain; they are to be held 
on the ground of the Stellite Cricket Club on Saturday next. From 
the same cause the majority of the party returned to Worcester by 
an earlier steamer than had been anticipated, and spent the evening 
seeing the sights in the Faithful City." 

The Langdon-Davies Motor Co., Ltd., closes its works from 
August 1st to 8th, inclusive, for the annual holidays. 

Mesers. Willans & Robinson’s works at Rugby, will be closed from 
August 1st to 10th. 


Railway Signalling.—The Great Western Railway Co. 
it going to instal the British. Miller electric, automatic signalling 
system through the Severn Tunnel. 
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Electrical Wares Exported. 


WEEK ENDING JULY 22Nnn, 1902. 
Alexandria .. .. Value £49 


" Teleg. mat. „ 556 
Amsterdam.. "s aa * 128 
Auckland . Ба ёха ee 1,208 
Bangkok ee vs x lo 
Bombay ra $a Ке ч 27 

tin, Teleg. mat. .. 306 
Calcutta i oe . 18 
Channel Islands .. sis ss 40 
Colombo. Teleg. mat. . . 105 
Copenhagen. Elec. cable .. 1,081 

A Teleg. wire ns 99 
Durban e $us ә 710 
Flushing ee ee es ee 11 
Ghent =» "" es js 10 
Gibraltar  .. s ae a 23 
Hamburg.. 9 m . 51 
Hong Kong .. ee "T „ 79 
Larache Ба а wie ч 16 
Lyttleton .. e^ > v 37 
Melbourne .. i sè we 921 
Moji one Us "E PES ee т 
Nagasaki .. PN as e 400 
New York .. - 6 .. 600 
Otago.. - ar có $a 70 
Perth.. EN ws oe . 108 
Port Elizabeth .. ar SQ 171 
Rangoon .. 805 > eo 102 
higa ee ee oe es е Ф 68 
Rio de Janeiro .. ae .. 185 
St. Petersburg at 885 . 220 
Singapore .. oe oe ee 24 


Sydney vx xd "E . . 1,071 


Tokio.. m АА T 20 
Vancouver. 'l'eleg. cable 813,000 
Wellington .. ii va .. БИ 
Yokohama .. $s P . B54 
Yokosaka .. ks yx .. 659 

Total .. £523,963 


Electrical Exhibits at the Agricultural Hall.— 


Wirk ENDING Jorx 21sT, 1903. 


Alexandria. . Value £199 
Amsterdam.. ке 125 


Antwerp  .. - . .. Bil 
Bombay T © T . 114 
Boulogne. ae 2 T 13 
Brisbane  .. x ʻi ee 100 
Buenos Ayres s .. 3,165 

$5 Teleg. mat. ee 832 

5 Teleph. cable. 175 


Calcutta eo ee ee ee 1,118 
Cape Town .. ae А5 .. (00 
Colombo sé P e es 153 
Copenhagen. ec. cable ee 1,037 
Demerara .. 6:6 s as 

Durban zs ex з «x 1,479 


East London a ae .. 375 
Fremantle .. iz b . 245 
Gibraltar ee ae ee ae 27 
Halifax ee EE КА Sh 62 
Hamburg .. s = es 11 
Hong Kong oe oe ee ee 25 
Lisbon ae oe oe ee 18 
Madras уз js са . . 151 
Melbourne .. dos ae .. 874 
Penang. Teleg. mat. s 9 
Perth.. gx a У is 80 
Port Elizabeth . i .. 350 
Rio Janeiro.. S s is 38 

ss Teleg. appar. .. 2,152 
Rosario 25 ace - ue 46 
Ringapore. Teleg. mat. .. 406 
Valparaiso .. "T es e 50 
Wellington .. id s oa 1,9) 


Yokohama .. ae ie ,. 600 


Total oe £16,515 


The annual Ironmongery and Electrical Trades Exhibition is now 
proceeding at the Agricultural Hall, Islington, and will remain open 
until 28th. Ав usual, the electrical exhibits form only a minor 
section, and there is nothing out of the way striking among them. 


There is a distinctly good collection of incandescent electric lamps 


and fittings, also the Maxim" patent arc lamp, and the Kingsway 
electric street lantern attachment for gas lanterns, shown by the Bir 


Hiram Maxim Electrical and Engineering Co. 


Messrs. James 


Hinks & Son, Ltd., have some very impressive and artistic designs 
of electroliers, pendants, and во on, distributed among a finely 
arranged showing of oil and gas fittings. The Reed’s Electrical 
Engineering and Supply Co., of Southwark Street, S. E., show the 
Edison-Reed incandescent lamps, electric fans, motors, &c. ; lighting 
and bell fittings are exhibited at the stand of Messrs. Cardwell, 
Boorman, Ford-Lloyd, Ltd.; Messrs. Hopper & Co. show Eureka 
cycle lamps, E.R.G. dry batteries and other specialities; electrical 
slabs for switchboards are placed on view by Messrs. Sessions and 
Sons, Ltd., of Gloucester; Kynoch's, Ltd., of Witton, have their 
oil and gas engines for electric lighting, also roller bearings. The 
" Simplex " steel conduits and fittings are, of course, shown by the 
Simplex Bteel Conduit Co., who are always well to the fore at such 
exhibitions. The British Prometheus Co., Ltd., who are showing 


with their 
effectively 


some enterprise 
apparatus, are 


electric 
and ably represented, and we 


heating aud cooking 


learnt on the occasion of our call that their tramcar heaters 
have lately been tried in some electric cars in the provinces running 
direct on a 560-volt circuit, and have given excellent results. The 
American Electrical Novelty Manufacturing Co., Ltd., have a large 


collection of well-finished 
specialities. 


“Ever Ready” 
Incandescent lamps, bells, accessories, Strickland's 


portable electric 


patent “ Reeplen " dry cell, and numerous other details are exhi- 
bited by the Davis Electric Lamp Co. The best collection of motors, 
indeed the only one of any consequence, is to be found at the stand 
of Messrs. F. A. Glover & Co., Ltd., where a number of from 4 to 
5 H.P., and perhaps higher, are shown, also fans and many other 


things needed for а modern installation in large buildings. 


If we 


add to the above the name of Messrs. Rylands, Ltd., whose wires 
for many purposes, including telegraphic and telephonic service, are 
shown, we think we have exhausted the whole of the matters of 


electrical interest. 


The Horsfall Destructor. — The makers of this 
destructor have received from the Sanitary Institute, in connection 
with their Health Exhibition at Bradford, now proceeding, the 
Institute's silver medal—the highest and only award given for 
destructors—for one of their patent Portable refuse destructors 


exhibited in operation. 


This is the third occasion on which 


the Horsfall system has been awarded a silver medal at the 


Sanitary Institute. 


The Horsfall Destructor Co. has recently 


obtained contracts for the Corporations of Leigh (Lancashire), 
Folkestone, Swansea, Stourbridge, Bridport, Gosport, Bloemfontein 


and Durban. 


For Sale.—On Tuesday next, July 25th, Messrs, Percy 
Huddleston & Co. will sell by auction under the liquidation of 
Messrs. Hodges & Todd, Ltd., the stock and plant of an electrical 
instrument manufacturer, including lathes, drilling, sawing, milling 
and other machines, measuring instrumenta, &c., some particulars 
of which are given in our advertisement pages. 

On July 31st Messrs. Green & Bon will offer for sale by auction, 
the freehold riverside premises of the Sturtevant Engineering Co., 


Ltd., in Bankside, S.E. 
larger premises 


The Sturtevant Co. are removing to 
Sce our advertisement pages. 


Messrs. Wheatley Kirk, Price & Co. are offering for sale certain 
modern electric lighting plaut. See advertisement pages. 


Catalogues and Lists.—Messrs. Verirys, Lb., have 
issued a new circular, No. 54, containing a des:ription of their open 
type “Aston” arc lamps. The testimonials are accompanied by 
street and interior views, showing the lamps in use. The parta of, 
and accessories for, lamps are also well illustrated and detailed in a 
series of tables, code words and prices being stated in every case. 

The question of using electric omnibuses by which special tracks, 
essential with tramways, are avoided, has been to the fore recently, 
and no doubt will be more prominently under notice in the future. 
A neatly-Alustrated brochure, which has been issued by Messrs. 
SIEMENS Bros. & Co., Lrp., describing the Siemens & Halske 
system, therefore comes vcry appropriately at the present time, 
Some of the illustrations shown have already appeared in the 
ELECTRICAL Review (February 6tb, 1903). 

Brush Bulletin No. 3 is another of the excellent publications 
issued by the Вкоѕн ELECTRICAL ENGINEERING Co. It gives a 
description of their single trucks, maximum traction trucke, equal- 
wheel bogie and four-wheel bogie trail trucks, heavy service motor 
and trail trucks. Among the excellent pictures with which the text 
is accompanied, is a view of part of the truck shop at Falcon Works, 
Loughborough. A list is given of between 50 and 60 tramway avd 
railway authorities who have placed truck orders with the 
company. 

The British Тномѕох Hovston Co., Lro., has issued another 
list for addition to its now bulky collection. It is numbered 146, 
and details sewing-machine motors. Prices of alternating and 
continuous-current outfits are given. 

Mrssus. MATHER & PLATT, LTD, have brought out a new cata- 
logue, in which their polyphase motors of several clasees of deeign, 
also starting switches, are described and priced. The illustrations 
are executed in very fine style. Details of dimensions are stated. 


Trade Announcements.—From Messrs. Н. V. Kramer 
aud Co., of Lower Weston, Bath, we have received a copy of their 
latest pamphlet, dealing with ball bearings and their application 
to direct-current generators and motors. Among the pictures shown 
is а dock-crane equipment, and a slow-speed steam-tarbine-driven 
generator (10 R. P., 3,000 revolutions), both with ball bearings. 
After two years’ work at the Karlsruhe manufactories, it is stated 
that ball-bearing machines have been made a practical success. 
Mesers. Kramer have formed a company, known as the Bath Electric 
Manufacturing Co., with a capital of £15,000, to manufacture 
electric crane and lift controllers according to a new system; also 
electric drills, Grisson gear motors, and other specialities. The 
company will work quite independently of the firm of H. V. 
Kramer & Co. 

The publication offices of our American contemporary Electro- 
Chemical Industry are now located at 114, Liberty Street, New 
York. 

Messrs. W. T. Glover & Co., Ltd., of Trafford Park, have taken 
extensive offices at Parliament Mansions, Victoria Street, 8.W., for 
the accommodation of the directors representing the company in 
London. 

Messrs. Ed. van Nierop & Co., merchants in Kobe, Yokohama 
and Moji (Japan), have recently started an engineering department 
which has been placed under the management of Mr. André Schmidt, 
mechanical and electrical engineer, for many years connected with 
several European concerns. The department will design and con- 
struct complete power and lighting plants, factory and mining 
installations. 

M. Andre A. Godin, of 9, Little James Street, Gray’s Inn Road, 
W.C., has been appointed sole English representative for the ignition 
and traction accumulators made by M. A. Dinin, of Paris. 

We understand that Mr. Archibald Campbell, of Lonsdale 
Chambers, 27, Chancery Lane, W.C., has been appointed sole British 
agent for the Swiss Incandescent Co. 

Mr. Harry W. Calderbank, of 78, King Street, Manchester, has 
purchased the whole of the stock and patterns of Messrs, Clayton 
апа Co., Union Works, Huddersfield, who are retiring from busi- 
ness. Mr. Calderbank will continue the manufacture of the Clayton 
specialities. 

Oil Separators.— We understand that Messrs. Baker's 
Patent Appliances Co., Ltd., of Scarborough, who are the sole 
makers of the Baker oil separators for exhaust steam, have now in 
course of construction the following separators:—For the York 
Electric Station, per Messrs. Dick, Kerr & Co., Ltd.; the University 
of Birmingham; Messrs. Hick, Hargreaves & Co., Bolton, direct ; 
the Metropolitan Electric Supply Co., Ltd., five separators for their 
five Westinghouse engines of 2,500 H P. each, direct; Wakefield 
Corporation Electricity Works, direct; Aberdeen Town Council 
Electricity Works, direct; Bristol Corporation Electricity Works; 
West Australian Government, per British Westinghouse Co.; 
Gibraltar Electricity Works, per Messrs. Belliss & Morcom, Ltd. ; 
Wigan Coal and Iron Co., Ltd., direct; Tynemouth Corporation, 
direct. 


Large Private Plant.—An installation which has 
recently been carried out by the National Electric Wiring Co., Ltd. 
(Dublin), at Messrs. Geary & Co.'s Confectionery Works, Limerick, 
is interesting in that producer gas is used as the source of motive 
power. The producer is of the Duff type, of 100 E. p., and there 
are two National gas engines, each driving a B.T.H. 30-kw. dynamo. 
The main switchboard consists of three panels carried by an iron 
frame, there being two generator panels, and a distributing panel 
carrying 12 change-over switches, fuses, &c. The lighting is 
effected by means of 240 glow and four arc lamps, and the machinery 
is driven by three 10-н.р., and two 5-н.р. B.T.H. motors, bolted to 
the ceilings. В.Т.Н. starting rheostats, with automatic no-volt and 
overload release, are provided. The plant has given great 
satisfaction throughont, and the cost of/generation is found f be 
very low. 


VoL 53. No. 1,339, JULY 24, 1903.] 


THE ELECTRICAL REVIEW. 


141 


Livett у. South London Electric Supply Corpora- 
tion.—The defendants were summoned before Mr. Hopkins at 
Lambeth last week to answer the complaint of Captain ©. J. Livett, 
of Loughborough Road, Brixton, that they, being liable and 
required to supply electric energy to his residence, did unlawfully 
discontinue such supply, and had since made default in supplying 
such energy, and had thereby incurred penalties to the amount of 
£222, pursuant to the provisions of the Electric Lighting Orders 
Confirmation (No. 6) Act, 1892. 

Mr. Matthews, addressing tbe Court for the defence, said the 
whole question in this case was whether or not the company were 
justified in cutting off the complainant’s supply. The light in this 
case was supplied under а contract dated August 17th, 1901, by 
which the company undertook to instal a free installation of six 
16-с.р. lampe. The meter rert depended upon the number of 
lamps that were used. Captain Livett had admitted that in addi- 
tion to the company's installation he installed nine 8-0 P. lamps, the 
result of which was to make him liable for a meter rent of 3s 
instead of 2s» per quarter. Captain Livett over and over again 
contended that he only owed 2s., and not 3a. The matter was 
allowed to go on for five quarters, and not being able to obtain 
the additional 54 then due, the company in March cut off the supply. 

After some discussion, а consultation took place between counsel, 
and Mr. Matthews afterwards announced that a settlement had 
been arrived at by which the company had agreed to make some 
compensation to Captain Livett, to pay his coste, and, without 
charge, reconnect his premises. 

The summons was then withdrawn. 


Edgewise Ammeters and Voltmeters, — Messrs. 
Everett, Edgcumbe & Co. are introducing small edgewise instru- 
ments, two forms of which we illustrate. A scale 4] in. long is 
obtained, that is to say, of the same length as the ordinary instru- 
ments, seven or eight inches in diameter, whereas the actual space 
occupied is only 62 in. x 34 in. The actual saving in space is really 

than these figures wonld seem to indicate, owing to the fact 

that from their convenient shape they simplify tbe setting out of a 
switchboard, as tbey can be fitted in between switches, &c., or can 
be placed horizontally along the top of the board, The meters are 
plied in two distinct forms :—Either for mounting on the sur- 
face of the switchboard (fig. 1), or for letting into it (flush type, 
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see fig. 2). Each type сап be supplied with either horizontal or 
vertical scale, as preferred. Messrs. Everett, Edgcumbe & Co. 
supply tbese instruments either of the dead-beat moving-coil type, 
ог of tbeir moving-iron type. The latter are fitted with their well- 
known air-damping arrangement, whereby, without any friction 
whatever, that absolute dead-beatness is obtained which is so 
essential for motor work. The introduction of such compact and 
workmanlike meters ought to enable everyone installing an electric 
motor to add an ammeter, to act not only as a check on the efficiency 
of the motor and the plant which it is driving, but also as a valuable 
warning of anything going wrong. : 

High-frequency Currents and Cancer.— The possi- 
bility of curing cancer by means of electric currents of great 
frequency and high potential is still in an experimental stage, but 
the outlook is hopeful. On the authority of a medical man and 
an electrician, both of whom are said to be distinguished prac- 
titioners in this special aspect of treating disease, an article 
written by Miss Kathleen Schlesinger will appear in the August 
numbsr of the rds Work. The article is illustrated by original 
pictographs of patients under treatment. 
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Imports of Foreign Electrical Apparatus and 
Machinery.— The value of the foreign electrical goods and 
apparatus into this country during last month is officially returned 
at £60,434, as contrasted with £67,582 in May last,and £71,709 in 
June, 1902. During the same month the imports of foreign elec- 
trical machinery reached a total of £52,497, ав compared with 
£37,466 in May last. For the first half of the current year foreign 
electrica] machinery imported attained a value of £213,002, and 
electrical goods and spparatus £360,914, the latter comparing 
with £355,411 in the first six months of 1902. 


Dissolutions.—Messrs. W. R. Laidlaw and G. H. 
Scholes (Laidlaw, Scholes & Co., electrical engineers and con- 
tractors, Manchester) have dissolved partnership. Mr. Scholes will 
continue the business as G. Н. Scholes & Co., and he will attend to 
debte of the late firm. 

Messrs. W. C. C. Hawtayne and Е. Fairley (carrying on business 
as W. C. C. Hawtayne, consulting electrical and mechanical engi- 
neer at 9, Queen Street Place, E.C.) have dissolved partnership. Mr. 
Hawtayne will attend to debts. 


New Ediswan“ Aecessories.— The Edison and Swan 
United Electric Light Co., Ltd., are introducing a capital tumbler 
switch called the Ediswan Н.У. “ Wedge" type. The handle is 
rigidly attached to a block of porcelain carrying a transverse brass 
bar, which bridges between two copper springs, giving a double 
break. A spring throw-off is provided, and as in the act of 
switching off the porcelain block is interposed between the contacta, 
a perfect break is ensured. This is certainly a switch which for 
simplicity and efficiency, we think, can hardly be excelled. The 


. company bas also brought out a new double-pole key holder, in 


which the part attached to the handle consists wholly of porcelain ; 
the parts are completely enclosed in two porcelain blocks, and the 
whole is thoroughly substantial and well finished. It is impossible 
to get a shock from either of these devices, which are perfectly 
suitable for pressures up to 300 volts. The “Economic” fuse- 
board is another new high-voltage fitting; the fuses, 3} in. long, 
are carried in neat porcelain bridges, with clip connections, and the 
porcelain slabs for + and — poles are separate, and enclosed in 
a neat wooden case. 


ELECTRIC LIGHT AND POWER NOTES 


Barnstaple.—The L. G. B. has granted the T.C. the 
balance of the. £4,400 loan needed for the purpose of extending the 
E.L. mains outside the compulsory area. 


Berlin.—The Berlin Electric Company has produced and 
supplied, during the past year, 102,500,000 units, 6,000,000 more 
than in the previous year. The main portion of this enormous 
output was used by the electric tramways, which took 41,000,000 
units. Industrial concerns come next, with a little under 25,000,000 
units. Private establishments took 13,750,000 units, mostly for 
lighting purposes. For public lighting purposes, including railway 
stations, 1,700,000 units were used. Electric power to the amount 
of 20,000 н.р. was used by the tramway companies. 


Bexhill-on-Sea.— The report on the U.D.C.’selectriclight 
undertaking shows that last year a gross profit of £1,106 was made, 
but the balance against the Council is £2,337. There was an increase 
in the consumption of 61,670 units, and in the revenue of £950. 


Bilston.—The Midland Electric Corporation has offered 
to supply energy to tbe public buildings at a reduced rate of 2d. per 
unit for seven years, subject to the right of the Council to call upon 
the company to carry out the public lighting of the streets being 
waived for five years. The Council i8 to be recommended to agree 
to this. 


Bognor.—Subject to the security being satisfactory, the 
U.D.C. has adopted the electric lighting scheme submitted by 
Messrs. J. & B. Enright on behalf of Messrs. Suter & Co. 


Bo'ness.—The T.C. has completed an agreement with the 
National Electric Wiring Co. for supplying and fittiog up all the 
necessary plant for electric light and power supply within the 
burgh. The Council will provide the capital required, and pay the 
company a premium of 7 per cent. on the cost, while the company 
pays interest and sinking fund on tbe Council's loan at 6 per cent. 

e lease is for 20 years, with breaks at 10, 14 and 17 years. At 
the.end of any of these periods the Council may bring the agree- 
ment to а termination, and if the company has made а greater 
average profit tban 3 per cent. per aunum during these years, tho 
excess has to be paid to the Council, which takes over the works with- 
out further payment. The maximum prices are to be 54d. per unit 
for lighting, 3d. and 2d. for power and heating, and 24d. for streets 
and public buildings. 


' Bridgend.—A difference has arisen between the D.C. 
and the Electric Power Distribution Co. The latter, it is com- 
plained, has been negotiating with private consumers for the supply 
of light on the same terms as that supplied to the Council, and it 18 
submitted by tbe clerk that it was distinctly stipulated that no light 
would be supplied to private consumers. r. Hill, the company's 
manager, has informed the Council that all disputes must be the 
subject of arbitration. 
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Bradford. — The Corporation has decided that the 
minimum charge for a stand-by supply of electricity shall be £7 
per Kw. installed, the Kw. being reckoned at the maximum 
possible. 

The new ecale of charges fixed by the Corporation is as follows: 
—For private lighting, 4d. per unit, discount 24 per cent., and an 
allowance of free lamps; for motive power to private consumers 
using GOO units or over, per horse-power installed per half year, 
144. per unit; 450 to 600, 14d.; 350 to 450, 14d.; 250 to 350, 
1;d.; below 250, 2d. 

The Corporation has adopted the revised general rules of the 
Institution of Electrical Engineers for the regulation of wiring. 


Carthagena.—Vice-Consul Gray reports that a large 
electric works, which was in course of construction at the time of 
his last report, got into working order in May, 1902, and has since 
been supplying a large proportion of light in Carthagena, and 
excluaively in the surrounding villages, even invading the important 
mining centre, La Union, about 9 miles away. The works are also 
supplying power to work the mines, one or two of which have 
adopted electricity instead of steam. On account of the competition 
between the two electrical companies now catering for the supply 
of electricity to Carthagena and district, the price for light has 
dropped considerably, and the present electric light rates, though still 
high, are knocking out petroleum—which is very dear—to a very 
great extent. 


Colwyn Bay.—The U. D.C. has decided to reduce the 
price of electricity to consumers of over 10,000 units per annum to 
414. perunit. Energy for motive power on the new promenade 
works was offered at 24d. per unit, with a minimum consumption of 
80,000 per annum. 


Edmonton.—The U. D. C. had before it on Monday a letter 
from Messrs. Frank Suter & Co. offering to enter into negotiations 
for the erection and running of an electric light system on the 
following or somewhat similar lines:—(1) The firm to submit 
detailed tender, with plans, specifications, and drawings ; (2) the 
Council to borrow the necessary capital and pay the firm for 
carrying out the installation; (3) the firm to lease a suitable site 
from the Council for the erection of a station at a rent to be agreed 
upon; (4) the firm to repay the Council the cost of obtaining tae 
prov. order and consulting engineer's fees for drawing up the 
specifications; (5) the firm to work the electric light installation on 
behalf of the Council, and provide а continuous supply of elec- 
tricity for public and private lighting and power; (6) and to 
receive the entire revenue, in consideration of which it would 
pay the Council annually the interest and sinking fund charges, 
any profits earned beyond tbat to be divided between it and 
the Council; (7) the Council might as an alternative to the last 
clause collect the revenue, retain an amount equal to the interest 
and sinking fund charges and pay the maintenance and running 
expenses, any surplus to be divided, and any loss on a year's 
working to be made good by the firm ; (8) any loss incurred during 
any year of working to be debited against the profit of any subsequent 
years; (9) the Council to have the option of taking over the under- 
taking witbout any payment at the end of each financial year by 
giving 12 months’ notice in writing. The letter contained several 
other conditions, and was referred to the Electric Lighting Com- 
mittee. It was stated that the North Middlesex Electric Supply 
Co. had been asked to state the terms on which it would work 
the order. 


Felixstowe.—The U.D.C. has adopted a report, from the 
consulting engineer, Mr. Wilson, recommending а total outlay of 
£17,160 for the purchase of the undertaking of the Suffolk Elec- 
tricity Supply Co. and extensions thereto. 


Halifax.—The accounts of the electricity works for the 
year ending March 3186 last show that £4,972 128. 2d. is trans- 
ferred to the renewal fund, against which there are charges on the 
year amounting to £2,144 10s. 51. "That fund, including balance 
from the previous year, is now £7,095 6s. 5d. The expenditure on 
capital account during the year was £13,591, bringing the net total 
to £212,578. 


Harrogate.— The Т.С. has received from the L. G. B. 


ganction to borrow £16,000 for electric lighting purposes. 


Hyderabad.—Messrs. Dick, Kerr & Co. have applied 
through their agente, Mesers. Roughton & Byron, of Bombay, for 
the sanction of the Nizam’s Government to the introduction of 
electric lighting to the municipalities of Hyderabad and Chud- 
derghat. 


Johnstone.—The Clyde Valley Electric Co. proposes to 
supply electricity to the burgh for lighting purposes. 


Liverpool.—On Wednesday last week one of the electric 
mains under the pathway outside St. John's Fishmarket fused, and 
became ignited. The fire brigade immediately commenced digging so 
as to get at the cables, and when this had been accomplished Патев 
shot high up into the air, sending out volumes of black smoke. 
Endeavours were made to smother the flames, but without avail, and 
even the chemical engine when turned on had little effect. Toadd 
to the danger and difficulty, the heat of the fire attacked the gas 
mains, These gave way, and the gas in turn became ignited, send- 
ing out sheets of flame. The fire at this time had the appearance of 
a volcano in miniature, white hot cinders being flung into the air, 
and making it necessary for the brigade to stand a considerable 
distance from the footpath. During the operations of the brigade 
the fire also broke out in several other parts of the thoroughfare, 
the flames bursting through the flagstones. Eventually the electric 


cable was reached and severed, resulting in the fire being speedily 
extinguished. 


London.—L.C.C.—At the meeting on Tuesday the 
County Council decided to sanction the borrowing by the Fulham 
B.C. of £31,874 for electric lighting works, and £352 for meters. An 
expenditure of £148,500 by the Highways Committee was sanctioned 
for the purchase of machinery, boilers, switchgear, and other plant 
for the power station to be erected at Greenwich. 

Alteration of Pressure at Chelsea.—The Highways Committee 
reported that the Chelsea Electric Supply Co. had applied for the 
Council's consent, required by the B. of T. regulations for ensuring a 
proper supply of energy in the area scheduled to the Chelsea Electric 
Lighting Orders, 1886, to an alteration of the standard pressure of 
supply in that portion of the area south and west of au imaginary 
line passing through Marlborough Road, Coulson Street, Anderson 
Street, King's Road, Franklin's Row, Royal Hospital Road, and 
Pimlico Road to the eastern boundary of the company's area of 
supply. A standard pressure of 100 volts between the middle wire 
and either of the outer conductors had hitherto been used by the oom- 
pany, and it was now desired to increase it to 200 volts, with 400 
volts between the outers. The company had given разво notice of 
its application to the Council, and the Highways Committee had 
taken into consideration letters received from the company’s cus- 
tomers, including the Chelsea Borough Council, in consequence of 
the notice. The Committee had been advised by the chief engineer 
on the subject of the application, and as a result the County Council 
decided to give consent, subject to conditions, including the 
following :— 

That when an installation in any consumer's premises is to be 
changed to the higher pressure, the undertakers shall themselves 
carry out, or bear the cost of, any alterations which may be neces- 
sary in the wiring or the fittings of such premiees. 

That new lamps shall be arranged in series where so desired by 
the consumer. 

That all the consumers’ lamps in use and in stock shall be replaced 
by the undertaker, free of charge, with new lamps suitable for the 
higher pressure. й 

That the undertakers shall make good, at their own expense, апу 
defects which may develop in any installation within three months 
of the date when the pressure is changed or the alteration com- 
pleted (whichever may be the later date), where such defect can 
reasonably be attributed to the increase of pressure. 

That a reduction of not less than 14 per cent. shall be made in the 
price of supply. 

Disputes are to be referred to arbitration. 

CAMBERWELL. — Last week the M.B.C. decided to purchase, at an 
estimated cost of £500, a 21-н.р. engine and dynamo for the electric 
lighting of the Camberwell Bathe. A motion that the Supply of 
Electricity Bill be opposed was adopted.! 

HaAMPSTEAD.—The B.C. on Thursday last week decided, upon the 
recommendation of the factory inspector, to enlarge 21 street 
transformer stations at an estimated cost of £1,080. 

PoPLABR.—The Lighting Committee of the M. B. C. has adopted 
the code of general wiring rules prepared by the Institution of 
Electrical Engineers. 

BERMONDSEY.—On Tuesday the Lighting Committee reported to 
the B.C. that it approved of the suggestion in the following letter 
from the chief engineer of the L.C.C., and had directed the elec- 
trical engineer to carry out the eame :—" The attention of a Com- 
mittee of the Council has been drawn to the desirability of taking 
all possible precautions to prevent the access of gas into street 
boxes. In the case of some electric lighting street boxes it has 
been found advantageous to lay the cables through а small box 
before actually entering the street box (this might be placed in the 
thickness of the street box), and after the cables are led through 
it ia then filled up solid with some impervious material, covered up 
and the work completed. This would undoubtedly in some cases 
increase the trouble involved in laying mains, but the great im- 
portance of the object to be gained seems to justify some extra 
cost." It was decided to fit the electrically converted gas stan- 
dards at the corner of streete and at cross-roads with three aud four 
16-c P. lamps respectively, the annual cost ia the first case being 
fixed at £5 108., and £6 108. for the four lamps. 

STEPNEY.— The accounts of the electric light undertaking, issued 
recently, show the total capital expenditure up to March 31st, 
1903, to be £153,291. The gross revenue last year was £19,626, as 
against £11,223 in the preceding twelve montbs; while the expeu- 
diture for the periods named were, respectively, £10,196 and £6,012. 
For the twelve months ending March 31st, 1903, there was a surplus 
of £5,145, of which it is intended to devote £2,833 to writing off 
capital expenditure, to place £1,000 {о а reserve fund to pay off 
instalments of capital expenditure, and £603 to a second reserve 
fund for depreciation. In connection with the first reserve fand, it 
is pointed out that with many of the loans the repayments of capital 
do not commence until three years after the money has been bor- 
rowed. Attention is drawn, in the report, to the fact that the 
average price paid per unit for the public lighting is 1:64. whereas 
the actual cost of generating is 1:82d per unit. The total revenue 
from private consumers, at an average of 2°75d. per unit, was last 
year £15,126, and the total revenue from public lighting, at an 
average of 1'6d. per unit, was £2,923. 

Crry.—Last week an explosion occurred in Stonecutter Street, 
Е.С. A workman with his pickaxe fractured one of the gaspipes 
lying just below the surface, and at the same time struck ап 
electric lighting cable; the spark from this fired the escaping g8£ 
and a violent explosion resulted. The man was thrown to the 
ground, but, with the exception of а few bruises, he escaped 
unhurt. Before the firemen arrived the flames had been 
extinguished, 


(Continued on page 147.) 
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HYDRO-ELECTRIC POWER STATIONS IN 
ITALY. 


Охе of the most interesting installations visited by the 
Institution of Electrical Engineers, during tbeir recent 
pilgrimage to Italy, was the hnge power station of Vizzola, 
on the River Ticino, This plant is especially noteworthy, 
in that it is used for the generation of power for distribution 
at very high pressure, over a large area, forming a close 
parallel, in fact, with the many power distribution schemes 
which have been promotcd in this country. The energy 
distributed is not applied to the lighting of towns so much 
as to the supply of motive power to the cotton and siik mills 
and other manufacturing works and industries of this part of 
Lombardy. 
motive power from the falls of the River Olona, but this 
was soor exbausted, and had to be supplemented by steam 


Many of these works formerly derived their 
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scheme was planned and carried out by the Societa Lombarda 
per Distribuzione d' Energia Elettrica. 
Although the Ticino had previously been practically 


VQIZZOLA: WEIR AND ЁОҢЕВАҮ. 


VIZ zoLA: INTBBIOR OF POWER STATIOR.! 


VIzzoLA: ExTEBIOR OF WORKS. 


plant, in spite of the heavy cost of coal. Hence the develop- 
ment of electric power transmission, which rendered possible 
the utilisation of the immense natural energy of the Ticino 
and other rivers, has been of the utmost benefit to this busy 
and populous district, the industrial centre of Italy. The 


untapped as a source of energy, ite waters 
had been largely availed of for irrigation 
purposes for generations past ; and the Societa 
Italiana per Condotte d'Acqua, about 20 
years ago, carried out important works at a 
point about 5 km. above Vizzola for the 
derivation of an irrigation canal called the 
* Canale Villoresi," which rans along near 
the left bank of the Ticino. When these 
works were executed, provision was made for 
the future construction of an industrial canal, 
which takes its rise from the same forebay, 
and runs parallel with the irrigation canal, 
as far as the hydro-electric power station. 
One of our illustrations gives a view of the 
intake, showing the weir, which is 290 m. 
wide and 4 m. high, and the sluice gates, which 
are capable of passing about 200 m? of water рег 


second. The forebay is 600 m. long, and is provided 
with а spill-way leading surplus water into the 
river. The industria: canal is also navigable, as the 
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VIZZOLA: 


GEAR FOR CONTROLLING SLUICE GATES. 


Map OF AREA SUPPLIED. 


members of the Institution party will 
pleasantly remember, for it was along this 
waterway that they were conveyed in barges 
from the intake works to the power station, 
the journey being beguiled by a most enjoy- 
able repast, which led to the bestowal of the 
title ** alimentary canal " upon the aqueduct. 

The canal is about 6 km. in length from 
the forebay, and has a capacity of 80 m? 
per second, with a fall of 015 per cent. 
The total head of water available is 30 m., 
which is diminished to 26 m. in flood-time, 
and the brake horse-power obtainable from 
the turbines at all times is about 18,000 H.P. 
At а point near the power station the navi- 
gable canal is separated from the power 
canal,and descends by three locks to the 
river, while the power canal is carried by a 
fine aqueduct to the forebay of the station. 
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On one side of this is a spill-way, allowing surplus water to fall 
in successive stages to the river level, while the other side is 
occupied by the penstocks and sluice gates controlling the 
turbines. The adjoining view shows the gallery in this 
building containing the gear for controlling the gates, 
which can be operated both electrically and by hand. 

The water is led to the turbines by 12 steel pipes, sop- 
ported above-ground, as shown in our views of the exterior 
of the station ; leaving the turbines, it is carried away by a 
tail-race to rejoin the navigable canal, and falls into the 
river at a short distance from the station. 

The generating plant consists of 10 generators and three 
exciters, coupled direct to turbines. Of the latter, eight were 
built by Messrs. A. Riva Monneret & Co., of Milan, and two 
by Messrs. J. М. Voith, of Heidenheim, of 2,000 н.р. each, 
running at 187 r.p.m.; all of them are designed for a head 
varying from 24 to 28 m., and they are all of the reaction 


TRANSMISSION LINE FROM POWER STATION. : 


ANOTHER VIEW IN POWER STATION, 


INTERIOR OF A BUP-8TATION. 
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type, with horizontal axes and two rotors, the admission 
being radial from without, and the discharge central with 
draught tube. The speed is automatically regulated by a 
governors and servo-motors, of the hydraulic type in the case 
of the Riva Monneret turbines, and mechanical in the case 
of the Voith machines. The turbines coupled to the exciters 
were made by Messrs. Riva Monneret & Co., and are of 
220 HP. each, running at 300 r.p.m. They are provided 
with fly-wheels on the shafts and elastic couplings, and are 
controlled by governors with mechanical servo-motors. 

The electric generators were supplied by the E.A.G. v. 
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1. A native escort at Vizzola. 
S. The Spill-way at Vizzola. 
5. Unveiling memorial to Enrico Carli, at Paderno. 


proceeds from these large hydro-electric sets, while the 
absence of any reciprocating mechanism, with its attendant 
pulsation, adds to the peculiarity of the installation in the 
eyes of a Britisher. 

The excitera are of 145 kw. each, working at 110 volta. 

TLe switchgear is situated in two rooms abutting on the 
dynamo room, the operative faces of the switchboards being 
accessible in the latter by means of a gallery and stairways. 
The generator switchgear is placed in the lower room, and 
the feeder gear above. The feeders go from the switchboard 
to the lightning arrester equipment, always such a prominent 


S ы 
iw 
: 4 — E wr 
i * lk ed ey 
MN AR | ТЕТ | рч 
M , " : =} 


~ * 


Рр” 


2. The party at the Vizzola power canal. 
4. Exterior of Power Station, Vizzola. 
6. Intake of Paderno power canal. 


INSTITUTION OF ELECTRICAL ENGINEERS IN ITALY. 


Sehuckert & Co., of Nuremberg; they are coupled direct to 
the ines, and are of the rotating field type, most of them 
having а single exciting coil after the Kapp design. They 
| three-phase current at a pressure of 11,000 volts 
and а frequency of 50 cycles per second ; the normal output 
of each generator is 1,650 Kw. The armatare frames are 
of light construction, the necessary strength being given by 
transverse steel tie-rods. 

The long row of turbines and gencrators, with the huge 
steel tubes conveying the water to the former, has a very 
fine and imposing appearance, the effect of which is 
intensified by the curious rushing sound which always 


і 
і 


feature іп these undertakings, which is housed in a separate 
building. As shown in our views, the high-pressure con- 
ductors pass over the top of the building at the forebay. The 
feeder system comprises 10 three-phase lines, which run to 
Varese, Gallarate, Lomazzo, Legnano, Turbigo, &c.; they 
are carried on triple-petticoat porcelaiu insulators, mainly on 
wooden poles, with iron poles at intervals in the proportion 
of 1 in 3, and have a total length of 140 km. As far аз 
possible the lines follow straight routes across country, but in 
some cases they are erected by the side of the roads. 

In 20 of the principal consuming centres, where the con- 
sumers are numerous and the plants small, transforming 
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stations are provided, of 200 Kw. capacity each, where the 
pressure is reduced to 3,600 volts, for supply through a 


secondary network of a total length of 25 km. 
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reducing the pressure to 500 volts. There are, in all, 98 
transforming stations connected with the primary lines, 
having a total capacity of 15,500 Kw. "Тһе consumers 
number 2,400, and are distributed through 66 communes. 
The motors are 750 in number, and the glow lamps 15,000. 

The supply of power available from Vizzola is already 
insufficient to cope with the demand, and the Società Lom- 
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The larger 
users, however, have their own transforming plant, taking 


power direct from the primary lines at 11,000 volts, and 
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barda has commenced the erection of a second hydro-electric 
station at Turbigo, on the Ticino, 15 km. further down 
stream, where a power of 6,000 H. p. will be obtained. A 
third station is also in course of erection at Castellanza ; this 
will be steam-driven, and will have an output of 6,000 н.р, 
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INTERIOR OF POWER STATION. 


Not less interesting in many ways was the large hydro- 
electric power station which has been erected ut Paderno by 
the Societa Italiana Edison di Elettricita, the oldest com- 
pany formed for the public supply of electricity in Europe, 
and one of the most successful. As long ago as 1883 the 
company commenced operations in Milan, where the world- 
famed Edison Jumbos” were originally installed, and ten 
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years later the company opened an electric tramway in the 
same city. The inhabitants so readily appreciated the con- 
veniences and utility of electricity that the demand con- 
tinually increased, until, in 1895, the company was obliged 
to erect а new steam power station in the city, 
and, at the same time, commenced the construction of 
the Paderno generating station and hydraulic works, 
which were finished three years later. The Paderno station 
is situated on the River Adda, about 33 km. from Milan, 
and 2} km. from the headworks, At present the latter are 
in course of alteration, it being intended to raise the level of 
the weir by 1 metre in order tc increase the quantity of 
water available. The power canal is of an unusual cha- 
racter, a considerable part of ita length being in tunnel ; it 
is at present used for conveying about 54 m? per second, 
but will carry a larger quantity per second when the 
alterations and extensions are completed. 

From penstocks situated on the hillside above the power 
station, the water is carried down to the latter by seven ateel 
pipes, 12 ш. in diameter, feeding an equal number of 
generating seta. The surplus water is carried away by a 
spill-way in the form of a staircase, by the side of the station. 
The generating plant consists of seven turbines of the re- 
action type, made by Messrs. Riva, Monneret & Co., of 
Milan, coupled to three-phase alternators of 1,500 Kw. each, 
made by Messrs. Brown, Boveri & Co., of Baden. The 
effective head of water is 29 m., including about 6 m. in the 
draught tubes, and the turbines run at 180 r.p.m. They are 
controlled by hydraulic governors, which act upon moving 
vanes in the admission channels, within a range of 2 per 
cent. in ordinary working. The governors can also be 
adjusted by means of small motors from the switch- 
board when paralleling. The alternators are of the 
revolving magnet type, and are driven through Zodel elastic 
couplings. The magnet wheel carries 28 laminated poles, 
giving a frequency of 42 cycles per second. The stationary 
armature is wound for a pressure of 14,000 volts, the wind- 
ing being carried in one hole per pole per phase; the ends 
of the coils are alternately straight, bent up and bent down, 
slightly overlapping the magnet wheel. The armature 
frame is carried by cast-iron arms from hubs mounted on the 
main bearings, so that the whole armature can be rotated, if 
desired, bringing any part of it into a position convenient 
for inspection. Further, the frame is divided on the 
horizontal plane in such a way that the upper half can be 
removed without removing any of the coils. The exciter 
armatures are carried on the ends of the main shafts of the 
generators. 

The switchgear is housed in а room opening on to the 
generator room, the main generator switchboard being 
nearly flush with the wall of the latter, and mounted on a 
gallery. An elaborate system of Warts lightning arresters 
is provided in a room above the switch room. 

The transmission line consists of two rows of iron lattice 
standards, carrying 18 copper wires each 9 mm. in diameter 
on porcelain insulators; the poles are 60 m. apart, and the 
two rows are separated by a distance of 2 metres. Besides 
the main line to Milan, branch lines are carried to sub- 
Stations at Brianza, Monza and Sesto S. Giovanni, the last 
being a converting station for the Milan-Monza electric 
tramways, which are owned by the same company. The 
three branch lines supply motors of a total capacity of 
2,944 H.P., as well as 16,760 glow lamps, and 91 arc 
lamps. 

At the Porta Volta station, Milan, to which we shall refer 
later, the high pressure is reduced to 3,700 volts for 
paralleling with the main bus-bars, with which the steam- 
driven sets are also connected. | 

Thanks to the large number of motors supplied, the 
tramways in and around Milan, and the free use of storage, 
the plant at Paderno is kept fully loaded throughout the 
day, and the utmost advantage is derived from the water- 
power available. 


Belgium.— Under the name of La Chambre Internationale 
de l'Extension du Commerce et de l'Industrie an association has just 
been formed in Liége. The objects of the new undertaking are to 
look after the interests of foreign merchants and traders in Belgium, 
to furnish commercial information, recover debts, act as agents, &c. 
It has also taken over a small electrical engineering business in 


Liege. 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 142.) 
Limerick,—Last week the L. G. B. held an inquiry with 


reference to the application of the Oorporation for sanction for a 
loan of £7,000 to complete and extend the electric lighting 
installation. 


Lowestoft.— The T.C. has fixed the minimum charge 
for energy for power purposes at 10s. per quarter, exclusive of 
end rent, and has abolished the minimum charge for ordinary 
ighting. 


Manchester.—On the 18th inst., in Piccadilly, an explosion 
occurred in an electrical joint-bor opposite the Wellington Monu- 
ment, and a linesman was burned about the hands. 


Mansfield.—At a meeting of the T.C. on Friday last it 
was decided to hold an electrical exhibition in the autumn. Upon 
the recommendation of the E.L. Committee it was resolved to 
apply to the L.G.B. for sanction to borrow £15,000 additional 
capital, and the Finance Committee was requested to include in ite 
application а consent order for the issue of stock to the amount of 
£60,000 in respect of the capital expenditure on account of the 
electrical undertaking. The borough electrical engineer was 
instructed to report as to the hire-purchase system with regard to 
motors, 


Northampton.—The T.C. has decided to consent to a 
prov. order being granted to the Northampton Electric Light and 
Power Co. for the supply of electricity within the borough. 


Provisional Orders.—Notices of application for prov. 
orders have been lodged by the Empire E.L. & P. Co. for Sutton-in- 
Ashfield (Notte.), Clay Cross, Caerphilly, Abercarn, Rawmarsh, 
Widnes, Thames Ditton, Cleethorpes, Hampton, Farnborough, 
Forfar, and East Molesey; by Messrs. Lewis & Fletcher, for 
Caerphilly ; by the Western Electric Distribution Corporation, for 
Wells; by the Southern District Electricity Corporation, for 
Shepton Mallet, Wells, Wimborne, Bridport, St. Ives, Swanage, 
Saffron Walden, Chertsey, Alton, Eastleigh and Ross; by Messrs. 
Edmundson's Electricity Corporation, for Ham; by the Saffron 
Walden Electricity Supply Oo., for Saffron Walden; by the Sir 
Hiram Maxim Electrical and Engineering Co., Ltd., for Farn- 
borough, Farnham and Chertsey ; by the Twickenham and Tedding- 
ton Electricity Supply Co., for Thames Ditton, Hampton Wick, 
East Molesey and Sunbury; by the Swanage and District Electric 
Supply Co., for Swanage; by the Inland Waterways, Ltd., for 
Farnham, Chertsey, and Eastleigh ; by the Abingdon and District 
Electrical Supply Co., for Abingdon; by Mr. E. P. Harvey, for 
Hexham ; by the Clyde Valley Electrical Power Co., for Miln- 
gavie; by the Eastleigh and District Electric Supply Co., for 
Eastleigh. 


Pudsey.—The E.L. Committee has recommended the 
Council to establish a refuse destructor and electric lighting scheme, 
at an estimated cost of £11,000, and to apply to the L.G.B. for per- 
mission to borrow the money. 


Shrewsbury.—The T.C. has reduced the price of energy 
for private lighting from 7d. to 6d. per unit as from July 1st. 


Southampton.—On Monday, Mr. W. Bone, formerly 
Mayor, laid the foundation stone of the new electricity works. 


Spain.—Vice-Consul Naftel reports that the town of 
Aguilas is now lighted by electricity. The machinery and plant 
are of Westinghouse make, imported from the United States. The 
undertaking is in the hands of a Spanish company. The distribu- 
tion of energy is by triple conductors; there are two continuous- 
current series-wound dynamos of 374 kw. each, coupled to anthra- 
cite gas engines of 125 нр. The present supply is for 2,500 
lights. 

"Donsui-Ageüt Walker reports that the town of Motril is now 
lighted by electricity, but complaint is made that the light is both 
dear and of inferior quality. 16 would seem, he remarks, that the 
water-power employed for the purpose at the neighbouring village 
of Velez was not nearly sufficient, and the possibility is suggested of 
the water failing during hot weather. 


Stourbridge.—The U.D.C. last week decided that the 
Council should forthwith put into effect the decisions arrived at in 
July, 1900, and June, 1902, to retain and work the electric lighting 
prov. order, and that a special committee be appointed for that 

urpose. This means that the terms offered by the Midland 
lectric Corporation for Power Distribution, Ltd., to carry out the 
order are not accepted. 


Ulster.—A scheme is on foot which, if carried to a 
successful issue, will have an important effect upon the industrial 
development of the province of Ulster. A company, com- 
posed of Belfast and London commercial men, has been registered 
for the purpose of promoting a Bill to authorise the formation of a 
corporation that will undertake the supply of electrical energy in 
Ulster. The districts to be developed contain quarries, canals, 
tramways, railways, engineering works, shipyards, spinning mills, 
and a variety of other works. At present most of these are steam- 
driven. The advising engineers to the company are M »ssrs, Preece 
and Cardew, of London. | 


—————— ED, 
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Urmston.— The U. D. C. having received a report from 
Mr. C. H. Wordingham, has decided that it would be inadvisable 
for the Council to undertake the supply of electricity. We have 
had occasion before to congratulate Mr. Wordingham on his single- 
minded candour in dealing with municipalities, and laying the 
naked truth before them, shorn of the usual optimistic estimates 
of “ the profit in the nth year of working." We сап only regret in 
the public interest that he has retired from consulting practice, 
though we are glad tothink that he has entered the public service 
in a still more important capacity. 


Wednesbury.—The Т.О. has decided to invite offers 
from private companies and firms for undertaking free and hire- 
purchase electric wiring and motors in the borough. 


Whitehaven.—The T.C. has fixed the following ecale 
of charges for the supply of energy from October Ist, 1903 : — Fixed 
charges of £12 & year, and 2d. per unit by meter, to be reduced to 
£3 and 2d., and the uniform charge from 6d. to 44d. per unit. 

A loan of £2,500 has been applied for to carry out extensions.' 


Willesden.—A pplications to hand for lighting and power 
total 12,656 8-c.P. lamps. It is expected that, at the end of the first 
years working, the estimate of the electrical engineer of 19,833 
lamps will be exceeded. At the last meeting of the District Council 
the present charge for lighting of 14d. per unit after the first hour's 
use of the maximum demand was reduced to 1d , while the cbarges for 
power were reduced to the following scale:— Fora maximum demand 
in any quarter not exceeding З н.р., first hour 6d., afterwarda 1d.; 
3 to 20 H.P., 5d. and 1d.; exceeding 20 H.P., 4d. and 1d.; special 
rates for over 100 н.р. The electrical engineer was instructed to 
report upon a proposed addition to the plant of а 600-kw. steam 
dynamo, with tho necessary foundations, condenser, &c. 


ELECTRICO TRACTION NOTES. 


Birmingham.—lIt is stated, in a Leeds paper, that the 
Corporation of Birmingham offered Mr. J. В. Hamilton, the general 
manager of the Leeds Tramways, the position of manager of the 
tramways in that city, at a salary of £1,500 a year; but the Leeds 
Tramway Committee decided to increase Mr. Hamilton's salary 
from £900 to £1,200 a year, and to add £100 a year during the next 
three years, making the salary £1,500 in 1900. 


Farnborough, — The ratepayers of the town have 
unanimously decided to support the B.E.T. Co.'s scheme for an 
electric tramway through the district from Bromley. 


Flint.—The Т.О. has passed а resolution heartily 
endorsing the general principles of the scheme for providing an 
electric tramway on the overhead system from Sandycroft, through 
Flint to Holywell, Mold and Buckley and back to Connah's Quay. 
The scheme has been brought forward by a Manchester company. 


London.—The work of reconstructing the short section 
between Kennington Gate and the beginning of the cable in 
Brixton Road is practically complete, with the exception of the 
paving, and last week several experimental trips were made with 
the new cars. We read in the Daily Chronicle that some slight 
difficulties have arisen, for the transformation at the junction of the 
two systems is a departure, and cannot be got into working order 
all at once. The plough through which the car motors receive the 
electric current has to be raised, and the cable ‘gripper’ is then 
run under the car and fixed in the manner which is familiar to all 
who use the present service. On the return journey the reverse 
operation takes place, the ‘gripper’ being released and the plough 
replaced in position. The Council's engineer has devised an in- 
genious system by which at the point of transformation the electric 
and the cable slots are for a little distance side by side, the former 
being diverted towards & hatchway in the road through which the 
plough can be reached. It is expected that the delay in fixing will 
be very slight. Ав soon as the line has been inspected by the 
Board of Trade, the new trams will be ran from Westminster at 
firat and afterwards from the other termini.” 

L.C.C.—On Tuesday Mr. J. W. Benn, in reply to a question as to 
tram ways to the City, stated that a week ago he had an opportunity of 
waiting upon the Streets Committee in regard to a tramway service over 
Southwark Bridge. He was altogether delighted with the reception 
he met with on that occasion. It only required the support of the 
two City members near him, and he thought the Council would be 
able to get over the bridge without breaking down the City tradition 
that no tramway should enter the City. 

The adjourned report of the Highways Committee was brouzht 
forward in reference to a proposed application to Parliament for 
powers to construct new tramways of a total length of 294 miles, and 
to double and reconstruct existing lines of a length of about 34 
miles. It was intended, with two exceptions contemplated as 
trolley lines, to equip the tramways on the underground conduit 
system. The total expenditure on the tramways would amount to 
£1,580,325, and on the incidental street improvements to £722,230. 
In a separate report the Finance Committee stated that most of the 
schemes were revivals of furmer proposals which were dropped on 
account of the refusal of the local authorities to sanction the tram- 
ways, or, in some cases, to contribute towards the cost of 
the road improvements. In many cases the consents of 
the local authorities had not yet been receive i, snd it 
was more than probable that the list would be considerably 
reduced before the proposed Bill came before Parliament. The 


only new proposals were four in number, which accounted for a 
total gross outlay of £564,600. After discussion the Council 
adopted the report of the Committee, and decided to apply for 
owers in the next session for the following lines:—(1) Hampstead 
ad; (2) Westminster Bridge Road; (3) Southwark Street: (4) 
Waterloo Road ; (5) Goose Green, Camberwell ; (6) Trafalgar Road, 
Greenwich, to East India Dock Road; (7) Shepherd's Bush Road, 
vid Westwick Gardens, to Marble Arch; (8) Edgeware Road to 
Cricklewood ; (9) Battersea Park Road to Chelsea; (10) Clapbam 
Common, south side, to East Hill, Wandsworth; (11) Streatham 
High Street to the county boundary; (12) Tooting High Street to 
the new county boundary ; (13) Lordship Lane to Forest Hill; (14) 
Lewisham High Road to Forest Hill; (15) New Cross Road to Lee 
Green ; (16) Deptford to the Herbert Hospital, Woolwich; (17) 
Reconstruction and partial doubling of the tramways of the Wool- 
wich and South-East London Tramways Co., from Beresford Square, 
Woolwich, to Plamstead, and construction of new tramways thence 
to the county boundary near Abbey Wood railway station; (18) 
Doubling of existing L.C.C. Tramways from London Street, Green- 
wich, to the terminus at Rushey Green. 


Warrington.—The T.C. intends to apply to the 
Board of Trade for an extension of time until August 6th, 1904, 


for the completion of the works authorised by the Tramways Order, 
1900. 


Wolverhampton.—The tramway difficulty is still ina 
chaotic state. It is now over two months since the Town Council, 
by а substantial majority, decided to get rid of the Lorain system, 
and to adopt the overhead system of electric traction, but up to the 
present time no visible advance has been made in that direction. 
What the members of the Tramways Committee are doing it is 
impossible to divine. There have been many secret conclaves, bat 
not a whisper is heard. The proceedings are guarded like State 
secrets. It is understood, however, that the sub-committee, com- 
posed exclusively of members favouring the Lorain Co., have 
recently met the local representative of that company (Mr. 
Wetmore) more than once. There has been nothing in the nature 
of a conference. The company insisted that the Corporation 
should put their proposals in writing. It is stated that on Tuesday 
week, the 14th inst., an offer was put before the company, and it 
was straightway cabled to America. A reply was received on 
Saturday afternoon, and it is believed to have been unsatisfactory. 
Another proposal—and a better one—was cabled the same day; 
but up to the time of writing no response has been received. The 
nature of the proposal may be gathered from the fact that when in 
London the sub-committee invited the Lorain Co. to run the trams 
fora limited period—it is alieged the time mentioned was five 
years—and to pay the Corporation a rental. This was declined. 
Then the company were asked whether, supposing the Corporation paid 
the company, say £10,000, they would accept that sum in settle- 
ment, and abandon arbitration. This was promptly pooh-poohed; 
the company pointed out that they had fulfilled their contract, 
and claimed £24,000. They also complained that the Corporation 
had not pointed out wherein the company nad failed, а 
the Corporation alleged, to carry out their obligations. The two 
proposals which have since been made, therefore, are believed to 
embrace the offer of two specific sums between the £10,000 and 
£24,000 already mentioned. It is contended by those who ate 
opposed to the Lorain system that the sub-committee have been 
exceeding their powers, and that though the Town | Council 
instructed the Tramways Committee to enter into negotiations with 
the company for the purpose of avoiding arbitration, it did not 
authorise the Committee to make overtures to the company to run 
the trams and pay the Corporation a rental. The public are сег- 
tainly irritated at the present delay, which, however, is unavoid- 
able in dealing with a company whose headquarters are at New 
York, and who have only agents in this country. It is becoming 
more and more apparent that the company feel they have a strong 
case to go before the arbitrator, whilst the members of the Tram- 
ways Committee favourable to the Lorain Co. have geriously 
damaged tke case for the Corporation by their reckless and indis- 
creet utterances. A leading member of the Tramways Committee 
one who has been an advocate of the Lorain system—declared the 
other day that the Corporation were in a hopeless muddle, and the 
difficulty now was to get out of it. 


- 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-French Telephonic Communication. — Sir 
George Murray has addressed a letter to the Association of Chambers 
of Commerce with reference to the establishment of telephonic 
communication between provincial towns in England and France, 
and also between provincial towns in each country and the capital 
of the other. He says that "the arrangements are almost com- 
pleted, and it is hoped that the service will be opened in the course 
of this month." 


Brighton Telephones.—The Corporation Telephones 
Committee has decided to apply to the L.G.B. for a loan of £3,000 
in connection with the extension of the municipal telephone 
system to Hove, 


Telegraph Cable Imports.—The imports of foreign 
telegraph cables and apparatus connected therewith into this 
country during last month amounted to £3,522 as compared with 
only £979 in the preceding month. For the six months ending 
with June last such inrports have attained a. value of £30,140. 
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Cable Service between Japan and the Sandwich 
Islands.—The report of Mr. Н. G. Parlett, Acting Japanese Secre- 
tary to His Britannic Majesty's Legation, Tokio, states that on 
January 5tb, 1903, the Pacific cable service between Hawaii and 
San Francisco, which by July is to be extended to Manila, was 
opened. Messages can now be sent from Japan to the Sandwich 
Islands in a matter of 15 hours, whereas formerly they took over a 
week. The rate per word vid Vladivostock is 4 yen 88 sen (10s.), 
rid Shanghai 5 yen 68 sen (11e. 64). 


International Telegraph Rules and Rates.—The 
following has been issued from the General Post Office:—The 
International Telegraph Conference which has recently been sitting 
in London has completely revised the rules as to the use of code 
and cipher language in international telegraphy. The decision of 
the last conference that code telegraphy should, after a certain 
date, be limited to the words contained in the official vocabulary 
prepared by the International Telegraph Bureau has been 
reecinded ; Aud whilst all the words conforming to the existing 
rules will still remain available for use in code telegrams, the area 
of selection will be largely extended. In future, any combination 
of letters not exceeding 10 in number will be passed as a code 
word, provided that it is pronounceable according to the usage of 
any of the languages to which code words have hitherto been 
limited, namely, English, French, German, Dutch, Italian, Spanish, 
Portuguese and Latin. Other combinations of letters will be 
counted at five letters to the word, the prohibition of letter cipher 
which has hitherto prevailed being now removed. The grant of 
these facilities will not, of course, admit of combinations being 
formed by the running together of bond fide words. 

The public are recommended to avoid the use of letter cipher as 
far as possible in the compilation of their codes, as it is less easy to 
transmit than pronounceable groups of letters, and therefore more 
liable to error. In cases where such cipher may be employed it 
will be advisable to arrange it in groups of five letters in order to 
facilitate transmission. These alterations, together with a number 
of other changes in the detailed regulations, which will be 
announced in due course, will take effect on July 1st, 1904. 

The following reductions of rate have been arranged :— 


— | From. To. 
EvnorE. 8. d. 8. d. 
Bo-ria-Herzegovina .. 0 4 0 34 
И F Ф о в . 0 64 0 6 
Е: НЯ ee 0 ЗА 0 8 
Greece. 10 64 0 6 
Malta E ee eo oe РҮ ee oe ee 0 6 0 44 
Montenegro  .. we ele өз» va - 1 04 0 3i 
Portugal oe oe ee • . s eo oe ee 0 34 0 3 
Rss ee ss T 0 57 0 44 
Spain ee ee ee 0 9i 0 3 
AFRICA, 
Teccier .. oe 0 5 0 44 
Tripoli .. * 0 84 0 7 
West Coast :— 
Gold Coast - Accra and Sekondi T s 5 7 4 8 
Other places. os T sa 5 9 4 10 
Nigeria — Brass, Bonny, and d Lagos bx 6 3. Б 0 
O:het places T se e" 6 5 6 2 
sierra Leone. ee ee ats T T vs 4 6 3 6 
ASIA. 
British Borneo— Labuan... a 5 0 8 6 
Other places .. oe 5 3 8 9 
China and Hong Kong T ee 5 6 4 5 
Corea: Chemulpho, Fusan, and Séoul— 
via Great Northern Co. а сх РЕ 6 2 410 
»9 Eastern Co. .. oe ee \ 7 9 5 8 
5 * Indo-European Co. ee ee ) 
Other places— | 
ria Great Northern Co. | 6 6 410 
wv stern Co. ee ee ee oe А | 8 1 5 11 
» Indo-European Со. ec - ) 
Formosa . 8 © Кр 6 2 4 10 
Japan—ria Great Northern Co. T và 6 2 4 10 
95 Eastern Co. ee ee ee ’ 79 5 8 
„ Indo-European Co. oe ee E 
PHILIPPINE ISLANDS, | 
Lu-on e oe oe ee oe oo ee oe 5 9 4 5 
inher Islands пе he ws ва a is uw | 6 2 4 10 


The reductions to Chins, Corea, Formosa, Japan, and the 
Philippine Islands have already come into force; the others will 
take effect not later than July 1st, 1904. 


New Pacific Cables.—Consul-General Bennett, in his 
report on the trade and commerce of California and the neighbour- 
ing States, comments on the importance of the telegraphic cable to 
Californis, which country, he points out, now looks not so much to 
tbe Eastern States of America as to the Orient as her market of the 
future. One ofthe most important factors iu this movement was 
the opening, in January of this year, of the cable to Honolulu, 
whence, at an early date, it will be carried on to the Philippines, 
and thence to а Chinese port. Mr. Bennett says that the laying of 
the Manila cable, coinciding as it did with the opening of the 
Australia to Canada cable, cannot bnt foresbadow a great increase 
of American competition in Australia and the Far East. The 
Farallon Islands had been placed in telegraphic communication 
with the mainland. The islands are situated 26 miles outside the 
entrance to San Francisco Bay. 


Telephones in St. Uucia.—According to the official 
on the Blue Book of the colony of Bt, Lucia for the year 

1901, jast issued, the only improvement to the telephone system 
ао в year was effected by the substitution of 145 iron rails for 
| poles The old poles, it fs stated, are being replaced 


gradually, as funds will allow, by the erection of a few miles each 
year of iron poles with larger copper wire. Telephonic communi- 
cation with the island compares very unfavourably with the system 
in other parts of the West Indies, and constant complaints are 
made respecting it. To make it a satisfactorily working and pay- 
ing department, a considerable additional expenditure is said to be 
necessary. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED. 
Latakia-Cyprus .. ee - oe .. June 20, 1499 .. T 
Trinidad-Demerara No. 1 s se 58 .. Aug. , 1901 .. oe 
Dominica-Martinique . vs - ee eo May 8, 19030 oe 
St. Lucia-Martinique .. - V» T ee May &, 1902 EM es 
Guadeloupe-Martinique os ve - .. May 9, 1902 x 


Martinique-Puerto Plata ae 902 .. July 10, 1902 T 
Cayenne-Pinheiro ee T - T ee Aug. 13, 1902 .. ee 
Bt. Lucia-St. Vincent .. eo ee oe ee Se pt. 19, 1903 ee 


Reissa-Issa ee oe ee oe ee Oct. 22, 1902 ee 
Reissa-Yemani oe ee oe ee oe Oct. 92. 1902 ee ee 
Paramaribo-Cayenne .. 9 - Feb. 27, 1903 


New York-Hniti 


; J. April 13. 193. 
Siteebondo- Bandjermasin А 


. July 6. 1903 


Zanzibar-Mombassa А io July 16, 1903 

LANDLINER. 
U.S. of Colombia: - Landlines to Dagua.. .. July 14, 1903 Я T 
Irkoutsk-Werkhne Oudinsk . : oo July 17. 1903 . July 18 
Corea :— Landlines beyond F usan . ws . July 20, 1903 . July 21 


Wireless Telegraphy.—4A Reuter dispatch from St. 
Petersburg says that a wireless telegraphy station has been estab- 
lished at Golden Mountain, Port Arthur, with the object of 
organising regular telegraphic communication between Port Arthur 
and Russian warships in the Gulf of Pe-chi-li. 

The Prince and Princess of Wales last Saturday paid a visit 
to Poldhu, and together with Mr. Marconi inspected the wireless 
telegraph station and apparatus there. The Marconi Wireless 
Telegraphy Co. sent messages of homage from the Lizard station to 
the Prince and Princess, who ascended the principal of the four 
towers, the Prince going to tbe summit, but the Princess 
contenting herself with the second landing. 

The following taken from the /J'estm:inster Gazette is really lovely. 
It needs no comment. Our readers will know what to think:— 
It's an ill wind——'' The breakdown of the Transatlantic 
Marconigram service a few months ago avy, it is now believed 
result in a much-improved system. it was stated at the head- 
quarters of the Marconi Co. that Mr. Marconi, while super- 
intending alterations necessitated by the breakdown, incident 
ally made discoveries which will greatly facilitate the sending and 
receiving of long-distance messages. The inventor has, therefore, 
decided to apply these discoveries to his system before it is opened 
for public use. Some months must elapee before the new methods 
can be introduced. Meanwhile, however, private messages, it is 
now declared, are being sent from England to Canada and from 
Canada to England daily.” 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Atherton. — July 28th. Electricity meters for the 
U. D. C. See Official Netices” July 17th. 
Bath.—July 27th. Main switchboard for 
generating station. See Official Notices ” July 17th. 


Birkenhead.—July 28th. One 350-Kw. direct current 
steam dynamo for the Corporation. See ‘Official Notices " July 
17th. 

Belgium.—Tenders are at present being invited by the 
Belgian State Railway Authorities at the Bourse, Bruseels, for the 
establishment and equipment of a plant for electric lighting and 
power purposes at the railway workshops at Namur. 


Blackburn.—July 27th. Main switchboard and acces- 
sories. See ‘Official Notices” July 10th. 


Brighton.—August 10th. Electricity meters for one 
year. See “ Official Notices” to-day. 


the new 


Edinburgh. — August 3rd. 
“ Official Notices" to-day. 


Guadeloupe. —August 29th. Tenders are being invited 
until August 29th next by the municipal authorities of Point à Pitre 
(Guadeloupe) for the concession for the public and private electric 
lighting of the town. 


Hungary.—August 31st. Tenders are being invited 
until August 3lst next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a centra 
electricity generating station of a capacity of 500 H. p. 


Launceston (Tasmania). — September 28th. 
more electric meters. See Official Notices“ June 12th. 


Leeds.—August 7th. Messrs. Graham, Morton & Co., 
Ltd , want tenders for the necessary electric cables, fittings, &c., for 
thelr new works. See Official Notices July 17th. 


Arc lamp- posts. See 


500 or 
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London.—August 11th. Low tension feeder switch- 
boards for the tramways sub-stations in Camberwell and New Cross. 
Bee '' Official Notices " July 10th. 


London. — October 6th. Four 5,000-н.р. vertical- 
horizontal steam engines, each suitable for driving a three-phase 


generator, for the Greenwich power station. See Official 
Notices” to-day. 
New South Wales. — September 12th. Tenders are 


being invited by the Railway Commissioners for New South Wales, 
for an additional generating set of 1,500 kw. for their tramway 
power station. 


Pietermaritzburg.—July 29th. Six each single-deck 
bogie and double-deck single-truck cars for the Corporation. See 
* Oflicial Notices“ July 3rd. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Oolonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Rochdale, — July 28th. 
' Official Notices " July 17th. 


Rochdale.— August 10th. Sixteen double-deck double- 


truck, 20 double-deck single, and 5 single-deck combination cars. See 
“ Official Notices ” to-day. 


Spain.—July 26th. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until the 26th inst. for 
the supply of 25 Hughes telegraphic apparatus. Tenders are to be 
sent to La Direccion General de Correos y Telegrafos Carretas, 10, 
Madrid, whence particulars may be obtained. 


Stockport. — August 4th. Tools, &c., for car-shed, 
workshops. See “ Official Notices ” to-day. 


Wednesbury.— July 30th. The Corporation wants offers 
for free and hire purchase electric wiring and motors. See “Official 
Notices” July 17th. 


Copper rail bonds. бее 


CLOSED. 


Bradford.—The Corporation has accepted the offer of 
the B. T. H. Co. to supply 11,600 incandescent lamps, for free supply 
to customers during the half-year ending December, for the sum of 
£445. A sample order has also been placed with Meesrs. Crompton 
and Co., Ltd., for 1,000 lamps. 

The Corporation has accepted the tender of the Phenix Dynamo 
Manufacturing Co., Ltd., for a 300-Kw. generator for the sum of 
£700, and the tender of Messrs. Willans & Robinson, Ltd., Rugby, 
for a 500-н.р. high-speed engine, required for the driving of this 
generator, for the sum of £1,399. 


Brighton. — The T.C. has received tenders from the 
following firms for plant for the Southwick and North Road power 
stations :— General Electric Co., £96,213; British Westinghouse 
Electric and Manufacturing Co. (accepted), £80,426 ; Witting Bros. 
and Eborall, £88,000. 


Hammersmith.—The В.О. has accepted the tender of 


Bruce Peebles & Co. for the supply of а special transformer, at 
£243. 


Mampstead.—The B.C. has accepted the following 
tenders for 12 months’ supplies :—St. Helens Cable Co., high tension, 
house service and rubber cable; Henley'a Telegraph Works Co., 
three-core cable. 


London. — The following tenders were received for 
supplying and fixing a lighting installation, power mains, telephone 
system and cinematograph mains, &c., at the new offices of the 
Canadian Pacific Railway Co., in Trafalgar Square, to the specifi- 
cation of Mr. L. Alwyn, consulting engineer:—Drake & Gorham, 
Ltd., £490: Strode & Co., £497: Frank Suter & Co., Ltd., £612; 
The Brush Electrical Engineering Co, Ltd., £600; Donnison, 
Sillem & Co., £407 10s.; The Alliance Electrical Co., Ltd., £100 15s. ; 
Crompton & Co., Ltd., £498. The last two tenders were received 
too late, and the contract was awarded to Messrs. Donnison, 
Sillem & Co., their tender being the lowest of those received in 
time. 


Middlesbrough.—The E.L. Committee has accepted the 
tender of Callender's Cable Co. for certain mains extensione, at 
£2,733. 


Radeliffe.— The Electricity Committee last week con- 
sidered tenders for completion of machinery and foundations, &., at 
the electricity works, and accepted several sub-tenders at a 
total estimate of £2,995 15s. 


Roumania.—The Roumanian State Railway Authorities 
have just placed a contract for a quantity of electric cable, with 
Messrs. Felten & Guilleaume, of Mulheim-am- Ruhr. 


St. Pancras.—The Guardians have accepted the tender of 
Messrs. Barlow Bros. & Co. (£1,094) for the wiring of th» Highgate 
Infirmary for electric lighting at £1,094. There were seven lower 
tenders, but they did not comply with the specification. 


Southampton. — The County В.С. has accepted the 
amended tender of the Alphons Oustodis Chimney Construction Co, 
at £2189, for the construction of the chimney shaft at the 
Electricity Works, on the Western Shore. 


Willesden.—The D.C. has placed an order with the 
Tudor Accumulator Co. for additional plates, costing £645, to 
complete the storage battery at the electricity works. 


FORTHCOMING EVENTS. 


Monday, July 27th.—At 6 p.m. Annual meeting of the London 
Electrical Contractors’ Association at Frascati's 
Restaurant, Oxford Street, W. [See Notes" columns. ] 


NOTES. 


Lowestoft Electric Tramways.—The opening of the 
Lowestoft Municipal tramway system took place on Wednesday, 
22nd inst., and if the experience of other seaside resorta is repea 
the service should add a great deal to the admitted popularity of 
the town with its numerous visitors. A procession of five gaily 
decorated cars, the first being driven by the Mayor, traversed the 
various routes, and drew up at the Grand Hotel, where an 
inaugural luncheon given by the engineers and contractors was 
held. The Mayor, L. F. Orde, Esq. presided, and was 
supported by the town clerk and various civic representatives, 
Mr. W. C. C. Hawtayne, the consulting engineer, and Mr. 
Russell Colman and other gentlemen.  Toasts of “Тһе King,” 
“The Engineers and Contractors,” “The Corporation Tramways,” 
and The Press," were given and suitably acknowledged, the Mayor 
being the recipient of a silver presentation bowl at the hands 
of the engineers. Special reference was made to the good 
feeling existing between contractors, Corporation, railway company 
апа consulting engineers, and to the excellent and rapid way in 
which the work has been carried out. А commencement was made on 
March 11th, 1903, and the work was practically completed by the 
end of June. The system consists of 5j miles of route, partly 
double track, equipped on the trolley system. Power is 
obtained from the Corporation electricity works, in which extra 
generating plant has been installed for the purpose. There 
are 11 double aud four single-deck cars, and a special track 
sweeper. The car-shed is situated close to the generating 
station, and contains four tracks with space for 15 cars. 
The line possesses one or two features of engineering interest. 
The swing bridge across the harbour in the centre of the town 
necessitated special overhead construction, and a somewhat compli- 
cated lay-out occurs where the tramways and railways cross at the 
entrance to the quays. It was aleo necessary to Jay a cable under 
the harbour for the purpose of maintaining the rail circuit. The 
contractors for the permanent way were Messrs. George Wimpey 
and Co., Londcn, the overhead equipment Messrs. R. W. Blackwell, 
the switchboard, cars and equipment by the British Westinghouse 
Co, and for the new generating machinery, the British Thomson- 
Houston Co. 


Training of Engineers.— Principal A. P. Laurie, of the 
Heriot-Watt College at Edinburgh, writes to the Times placing on 
record the arrangements which have recently been made there with 
some of the leading engineering firms in Edinburgh, hoping that 
the information may be of use to others who are engaged in 
technical education :—'' A few months ago а scheme was proposed 
to them by which the training of engineers might be improved by 
а combination of the course of instruction in the technical college 
with that of the workshop. "The two main features of this scheme 
were that students should be allowed to commence their apprentice- 
ship before they bad completed their college course, and that the 
apprenticeship should be shortened for students who bad obtained 
the college diploma. This proposal has been favourably received 
by several of our leading engineering firms in Edinburgh, with the 
result that they have agreed to take а limited number of students 
from the Heriot-Watt College into their works, in many cases at 
reduced premiums, allowing them to begin their apprenticeship at 
the end of their second winter session, and reducing their whole 
term of apprenticeship by one year. We are thus enabled to offer 
& complete course of training at the college for mechanical and 
electrical engineers, their whole training here and in the work- 
shops taking from five to six years. When а atudent enters the 
college, he will at the ваше time be advised to enter his name as an 
apprentice with one of these firms, so that his apprenticeship will 
begin without fail at the end of his second winter session. lam 
sure this arrangement will prove of great benefit, as it will enable 
parente to arrange for the whole training of their sons as engineers 
without having, as is too often the case at present, to send them 
first to а technical college, and then search for a suitable firm in 
which to apprentice them." 


Electrical Expert Required for Australia.—^ir 
Edward Barton, Premier of Australia, has written to Sir Wm. 
Preece asking him to aid the Government in the selection of an 
English electrical expert to systematise the electrical branches of 
the postal department in the various States. The new official will 
be appointed for a term of years at a salary of about £1,000 a year. 


— «=| 


Vol 53. No. 1,939, JULY 24, 1903.] 


THE ELECTRICAL REVIEW. 


151 


The Proposed New Technical Institute.—A joint 
committee of the General Purposes Committee and Technical 
Education Board of the London County Council presented to the 
Council on Tuesday a lengthy report in reference to the important 
proposal contained in Lord Rosebery’s letter to the Chairman of 
the Council for the provieion in London of public opportunities for 
advanced technological teaching and research. [Тһе scheme was 
commented upon by us in our issue of July Зга.] The Committee 
accordingly ask the Council to pass the following resolutions :— 
%) That the Council expresses its high appreciation of the im- 
portant proposal contained in Lord Rosebery’s letter, and would 
cordially welcome the establishment of further provision in London 
for advanced technological teaching апа research; (b) That the 
Council, in response to the request contained in Lord Rosebery’s 
letter, places on record its opinion that, when the land, buildings, 
and equipment for the proposed additional technological teaching 
and research are provided t» а value of not less than £500,000, the 
Council wil be well advised to contribute, out of the moneye 
annually placed at its disposal under the Local Taxation (Customs 
and Excise) Act of 1890, а вот not exceeding £20,000 per annum 
towards such part of the work as falls within the statutory definition 
of technical education, subject to the following conditions:— 
(1) That а scheme be prepared to the satisfaction of the Council 
f.r the constitution of the governing body and the adequate 
representation of the Council thereon ; (2) That financial arrange- 
ments adequate to the whole maintenance of the proposed work are 
made to the satisfaction of the Council; (3) That, in view of the 
tational scope and utility of the proposed work, substantial con- 
tributions towar is maintenance be made from funds of a national 
character ; (1) That due provisiou be made in the scheme to prevent 
overlapping and secure co-ordination of the work already carried 
on hy the University colleges, polytechnics, and other science and 
techrolugical institutions, and the proper connection of the whole 
with tbe University ; (5) That a sufficient number of scholarships, 
iccluding free places, be placed at the disposal of tbe Council; 
с) That it be considered whether other counties and boroughs 
should not be invited to contribute towards the maintenance, 
receiving in return the right to send their picked scholars for 
i.struction under the proposed scheme. 


South African Notes. —Our Johannesburg corre- 
tpondent writes under date June 29:h :— 

Lehn. The Harbour electrical engineer strongly recommends 
the adoption of electricity for all harbour works, including hoisting, 
transportirg and storing plant, and recommends the Advisory 
Council to specialise in each direction and so obtain the most 
eficient and economical type procurable. He also advises early 
extensions to the existing electric light and power station. The 
Durban County Electric Tramway Bill has passed the third reading. 

Lidus%ith.—The Ladysmith E L. Bill has passed first reading. 

i ig. - Tenders are invited for the installation of electric 
zent in the streets and municipal buildings of Newcastle. The 
main street, Scott Street, will be lighted with 32-c P. incandescent 
lam ps, 16- с.р. lamps being used for the side streets, in all cases being 
ped 60 yds apart. 50 16-с.р. lamps are estimated for the Town 

C. aback, O.R.C.—The Municipal Council is corsidering an offer 
from & private firm for the electric lighting of the town. 

ret rin. — The trams, which have been stopped since the war, will 
resume service in a few weeks. 


Overhead Transmission Wires.—In the House of 
Commons on Monday, Mr.’ Markham asked the President of the 
RC sri of Trade whether, seeing that the Governments of America, 
1 rance, Germany, Switzerland, Italy, and other countries Lave, 
during the last 10 years, passed laws regulating the methods of dis- 
tributing high-tension current by overhead wires, which has resulted 
in a widely employed use of electricity for industrial purposes, he 
would say whether there was a single case in Great Britain or 
Ireland where high-tension current overhead wires had been in- 
stailed. According to the Times, the following reply was made by 
Mr. Gerald Balfour:—‘ There is по case in Great Britain or Ireland 
a gere bare overhead wires bave been installed for the transmission 
cf electricity at high voltage for indastrial pue The Depart- 


ment has not been asked to sanction this method of supply until - 


{сие recently, and, as I have already intimated, is ready to give 
!avourmble consideration to each application. I have no objection 
to asking the Foreign Office for copies of the laws of the countries 
ramed. A memorandum was sent in a covering letter addressed to 
tre electrical adviser to the Board of Trade with а request that that 
officer would receive a deputation. The electrical adviser answered 
the memorandum himself, and the matter was properly within his 
cognisance. I have given my personal attention to this question of 
distributing high-tension current by overhead wires. As I have 
siready informed the hon. member, the Board of Trade have been, 
and still are, to consider each case on its merits without 
reference to any model regulations. In the cases now under con- 
sideration the electrical adviser will prepare special regulations 
applicable to the circumstances of each case. Model Regulation 33 
d_es not appear to relate to aerial conductors. If the hon. member 
refers to Regulation 23, that is not a model regulation which would 
uow be insisted upon in dealing with a high-tension system.” 


Londen Electrical Contractors’ Association.—The 
annual general meeting ої this Association is to be held at Frascati s, 
Oxford Street, at 6 p.m., on Monday next, July 27th. The annual 
teport will be presented, the new president, vice-president, and 
ot ner officers elected, and a resolution the constitution 


of the Association will be proposed by Mr. W. R. Woodward, past- 


president. 


hand :— 


Obituary.—CorreEcTIon.—We fell into a awkward error 
last week when the name of Mr. Killingworth Richard Hedges 
caught our eye in the Times deaths column. With our ineatiable 
thiret for news, we thought at once of the only Killingworth Hedges 
of whom we had ever heard, and began to regret the loss of one 
who had of recent years devoted himself so earnestly to the subject 
of lightning protection, and in yeara gone by had been so closely iden- 
tified with electricity supply questions. We are pleased to learn 
that our regrets were quite mieplaced, for Mr. Hedges has not 
severed his connection with us, and we trust that he may long be 
spared to render usefal service in the branches of the electrical pro- 
fession, in which he is a specialist. Our only excuse for falling into 
the error must be the striking similarity of uncommon names. Had it 
been William Brown or James Smith we might bave read the 
announcement with greater reserve. 

Since the above was in type, the following letter has come to 


1, Emery Hill Street, Westminster, 8.W. 
July 22nd, 1903. 
My attention has been directed to my obituary notice, which 
should have referred to my cousin, the late Mr. Killingworth 
Ricbard Hedges, а solicitor; and as some of your readers may 
imagine that I am the Mr. Hedges referred to, I write to ask if 
you will kindly insert as an explanation in the next number of the 
ELECTRICAL REVIEW а paragraph to the effect that, although I am 
flattered at the reference to my pioneer work with regard to the 
introduction of the electric light, I am still here, and actively 
engaged as consulting engineer for several important central 
stations, in addition to the ever-increasing work of specifying for 
the protection of buildings from lightning; I am also engineering 
director of one of the London waterworks companies, во that my 
time is well occupied in the important question of the transfer to 
the new Water Board. | 
KiLLINGwonTH Hences, M. I. C. E., 


Hon. Sec. of the Lightning Research Committee. 


We learn with regret of the death, which occurred on July 15th, 
of Mr. J. 8. Stevens, of Poundfield, Old Woking, senior partner in 
the well known Battersea firm of Archibald Smith & Stevens. There 
will be no changes in connection with the business, which will be 
conducted as heretofore by the surviving partners. 


The Trafford Park Fatality.—The inquest into the 
cause of the death of the man Clague, electric crane repairer, at the 
British Westinghouse works, was resumed on 20th inst., and Mr. 
G. 8. Ram, Electrical Inspector of Factories, gave evidence. He 
said that on May 26th he inspected the Westinghouse works, and 
found а number of exposed switches all over the buildiug. The 
company promised that these sbould be protected, but on visiting 
the works that day he found that the switch on the 50-ton crane, 
on which the deceased lost his life, was still uncovered. Some of 
the cranes had been protected, and he scarcely expected to find the 
whole of the work carried out in a short apace of time. 

The jury returned a verdict to the effe.t that the deceased met 
with an unnatural death, apparently caused by an electrical shock. 
The foreman said the jury were satisfied that death was acci- 
dental, but there was no satisfactory evidence as to how the shock 
was given. 

Appointments Vacant.— Shift engineer for Buxton 
(30s.); instructor in mathematics (part time only) for Northampton 
Institute ; clerk of works (£3) for the electric wiring of St. Pancras 
Infirmary; switchboard attendant for Swindon. See “ Official 
Notices ” to-day. 

India and China Telegrams.— In the House of 


Commons last week an hon. member asked the Postmaster-General 


it he would use his best endeavours to obtain some alleviations of 


the cable charges between India and China commensurate with the 
reductions recently announced between the United Kingdom and 
China. Mr. Austen Chamberlain replied that he had communicated 
with the cable company concerned, but in view of the recent 
reductions to which the hon. member referred, and of others made 
by the company during the last few years, which had resulted in a 
diminished revenue, the company was unable to make any further 
reductions at present. 


Callenders Bay Up the Anchor Cable Co.—The 
business of the Anchor Cable Co., of Leigh, has been disposed of as 
a going concern to Callender's Cable and Construction Co., Ltd., 
London. £6 5s. has been paid for the Anchor Co.’s £10 share. 
The works of the company are new, having been erected only three 
years ago. 


A New Canal Project.—It is expected that in the next 
session of Parliament one or two Bills will be promoted with the 
object of obtaining power to construct a great ship canal from 
London, through Surrey and Hampshire, to Southampton. Two 
companies have been registered with this object, one the London 
and Southampton (Canal) Co., and the otber the Inland Waterways 
Co. During the past two or three weeks a large number of local 
authorities in Surrey and Hampshire have received notices from 
the latter company of their intention to apply to Parliament for 

wers to supply electricity within their respective areas. It has 

en stated by a gentleman connected with one of the companies 
that the canal will be designed to permit of the passage of large 
vessels, It will be 64 miles in length, 80 ft. wide, and 12 ft. or 
more in depth. At ite southern extremity it will connect with 
Southampton Docks, and it will make a junction, probably а few 
miles above Teddington, with the Thames. There will be a number 
of locks on the canal, all operated by electricity, and an electric 
tramway will, it is stated, be constructed the whole length of the 
canal, with powerful motors for haulage purposes. 
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Personal.—Mr. Arnold G. Hansard, consulting elec- 
trical engineer, has removed his office from 92, Victoria Street, 
S. W., to 53, Victcria Street, S. W. 

An American exchange says that Mr. E. B. Rcbattner, of London, 
of electricity meter fame, is to join the staff of the General Electric 
Co. at Schenectady, that company having acquired the American 
rights for his meter. 

Mr. Leon Gaeter, consulting electrical engineer, announces that 
his address is now 32, Victoria Street, 8.W. 


Royal Commission on Trade Disputes.—A pre- 
liminary meeting of this Royal Commission was held at the House 
of Commons last Friday afternoon. 


Fire.— Fusion of electric wires caused a fire which 
destroyed many valuables in a temporary supper tent at Grosvenor 
Square. A concert party arranged by Mrs. Lionel Phillips had, as 
a result, to be abandoned. 


Will.—Mr. David Davy, of Sheflield, head of the firm of 
Davy Bros., engineers and boiler makers, who died on April 19th 
last, bas left estate of the gross value of £205,795, the net per- 
sonalty being £195,311. 


THE CENTRAL STATION ENGINEER. 


Тнк Bradford Corporation has postponed advertising for an 
electrical engineer to take the place of Mr. CHATTOCK, who has been 
appointed to Birmingham. It is intended to consider the question 
of amalgamating the Electricity Committee and the Tramways 
Committee. 

Out of over 100 applicants, Mr. J. Е. ScHoorsren, chief 
assistant at the Stockport Corporation Electricity Works, has been 
appointed clerk of the works in connection with the Newcastle- 
under-Lyme municipal electrie light works. 

At the meeting of the Lighting and Electricity Committee on 
Monday last, 20th inst., Mr. J. Gray Scort, the borough electrical 
engineer, was presented with a marble timepiece by the Committee 
on the occasion of bis approaching marriage. 

More than 100 applicants put in for the post of assistant elec- 
trical engineer at Llandudno, rendered vacant by the appointment 
of Mr. ALLEN to take charge of Messrs. Harland & Wolff's power 
and electric light plant at Belfast. The E. L. Committee has since 
appointed Mr. L. Н. TYLECOTE. 


NEW COMPANIES REGISTERED. 


Glamorgan Engineering Co., Ltd. (77,939).—This company 
was registered on duly 6th, with a capital of £16,000 in £1 shares, to acquire 
and curry on the business of electrical and mechanical engineers (but not of 
metal merchants, machinery brokers and licensed valuers) carried on by С, E. 
and Н. M. Peel, l.td., at Swansea, and elsewhere, and to adopt an agreement 
with the said company, C. E. Peel, Н. M. Peel, and A. L. Furneaux. ‘The first 
subscribers (each with one share) are:—C. E. Peel, Quay Parade, Swansea; 
Н. M. Peel, Quay Parade, Swansea, iron merchant; A. L. Furneaux, 35, 
Banbury Road, Oxford, electrical engineer; W. Jones, 6, Stanicy Terrace, 
Swansea, accountant; C. W. Jordan, Bryn Coed, Lonlas, Llansamlet, R.S.O., 
enrincer; С. Smart, 13, Carlton Terrace, Swansea, engincer; and С. G. Peel, 
l,onlas, Neath, apprentice engineer. No initial public issue. The number of 
directors is not to be lesa than three nor more than five; the first are С. E. 
Peel, Н. M. Peel, and A. I., Furneaux: remuneration as fixed by the company. 
Registered office, Glamorgan Engineering Works, Upper Strand, Swansea, 


Ozone Generators, Ltd. (77,942).—This company was regis- 
tered cn July 6th, with a capital of £6,000 in £1 shares, to adopt a contract 
between E. Coustau and H. Diamont, and to carry on the business of manufac- 
turers and sellers of a gas generally described as “ozone,” either by means of 
an electrical apparatus or otherwise. The first subseribers (each with one share) 
аге: W. C. Meaby, 1H, Bt. Paul's Road, Canonbury, N., clerk; D. N. Button, 
12, Wellwood Road, Goodingyes, Шога, typi-t; W. V. G. Ditehtield, 314, Prairie 
Street, Queen's Road, Battersea, clerk: R. Yewin, 108, Crownfleld Road, Strat- 
ford, I, clerk; C. F. Burden, 121, Eldertield Road, Clapton, N.E., clerk; H. 
Diamont, 20, Backtersbury, E. C., M.D. (Strassburg); and A. F. Harris, 95, 
Leadenhali Street, E. C., surveyor. No initial public issue. The first directors 
are 5. II. Albright, W. I igby,and H. Diamont; qualification, £5; remuneration, 
450 each per annum. Registered office, 29-30, King Street, Cheapside, Е.С. 


British Tramways and General Construction Co., Ltd. 
(8,010. — This company was registered on July 16th, with a capital of 4300.000 
in £1 sbares, to carry onthe business of financiers, concessionnaires, commission 
agents, bankers, contractors for publie or private works, capitalists, company 
pronioters, owners und workers of railways, tramways. electric light, traction 
and power works, gas and water works and means oi transport, constructors of 
electric tramways or light railways, wires, cables, dy1amos, motors, engines, 
rolling stock, and the like, electricians, mechanical engineers, omnibus and van 
proprietors, carriers of passengers and goods, suppliers of electricity, &c. The 
first subscribers are: O. Н. Smith, 83. Cannon Street, E. C., manufacturer, 100 
shares: Н. C. Levis, ЕЗ, Cannon Street, II. C., director, 100 shares; J. Gray. 58, 
Coineragh Road, West Kensington, W., patent agent, ] share; F. R. Davenport, 
B6, Albany, Piccadilly, W.,1 share; C. Ebel, 345, Queen's Road, Battersea, S. W., 
clerk, Lsbare; J. E. Gibbens, 4, Georgette Place, Greenwich, S.E., shorthand 
writer, ] share : and E. R. G, Abbot, 84, Mysore Road, € laphain Common, S. W., 
uccountant, 1 share, No initial publie issue. The number of directors is not to 
be less than two nor more than tive; the subscribers are to appoint the first; 
quatilication, £100; remuneration, £200 each per annum (£50 extra for the 
chamat). 


Ulster Electric Power Distribution Co., Ltd. (2,775).—This 
Company was registered in Dublin on July 9th with a capital of £10,000 in £1 
shares, to produce and supply electrical energy and power for public and private 
lichunec. he first subsciibers «each with 160 shares) ure: А. M, hirker, 
(акаа, Co. Down, charman Irish Distillery, Ltd.; J. Sinclair, Belfast, 
linen maeutacturer; P. O'Mahony, Grangeton, Co. Wicklow; R. J. McMordie, 
Cabin. ТИП, Belfast; W. II. Preece, 8. Queen Anne's Gate, К.С.В.; P. E. 
Beacheroft, 10, Upper Hamilton ‘Terrace, London, N., director; Т. E. F. 
Hodgson, St. Mary's. Abbey, Bedford, gentleman; J. B. Martin, Members 
Mansions, Westminster, S. W., land owner; А. C. C. de Renzy, 20, Perk Hill, 
Baling, K C. B.; and S. L. Macroy, Limavady, Со. Derry, director of Donegal 
Каймау Со. The number of committee is not to be less than four nor more 
than seven; the subscribers nre to appoint the first; remuneration as fixed by 
the company. Registered otce: 1, Lombard Street, Belfast, 


Automatic Circuit Breakers, Ltd. (78,059).—This company 
was registered on July 18th, with a capital of £100 in £1 shares, to acquire and 
take over the rights and obligations of II. J. Swirles, Н. Swanton and R. Starke, 
under an agreement between tbe said Н. Swanton and R. Starke, and to carry 
on the business of electrical and general engineers, manufacturers of, agents 
for and dealers in circuit breakers, tools, dynainos, engines, electrical 
appliances, cycles, motors, carriages, cables, wires, lamps, switchboards, асси: 
mulators and the like, «c. The subscribers are:—H. J. Swirles, 63, Penrose 
Street, Walworth, 8. P.., mechanical engineer, 2 shares; Н. Swanton, 63, White. 
house Street, Stepney, E., engineer, 2 shares: R. Starke, 195, Upper Thames 
Street, F.C., merchant, 2 shares; W. Р. Warren, 525, Holloway Road, N., engi- 
neer, 1 thare; К. A. Starke, 53, Ravensdale Koad, N., traveller, 1 share; A. B. 
Starke, 195, Upper Thames Street, E. C., wholesale druggist, 1 share; and D. 
Gibbon, 59, Grove Road, St. John's Wood, N.W., salesinan, 1 share. No initial 
public issus. The number of directors ів not to be less than two nor more than 
six; the first are Н. Swanton, R. Starke and H. J. Swirles (nanaging directors), 
qualitication, £10, 


Lionel Robinson & Co., Ltd.  (78,015.)— This company 
was registered on July lith, with a capital of £50,000 in 41 shares, to 
acquire the business carried on at 9, Carteret Street, Westminster, and at 
Salem Road. Bayswater, as Lionel Robinson & Co.,“ to adopt agreements 
(1) with L. I. Robinson and R. G. W. Ellis; (2) with the said L. I. Robin- 
son; and (3) with the said R. G. W. Ellis, and to carry on the business of 
electrical engineers and contractors, electricians. manufacturers of and dealers 
in all apparatus and things capable of being used in connection with the gene- 
ration, distribution, supply, reguiation, accumulation and employment of elec- 
tricity, mechanical engineers, botler makers, iron, brass and metal founders, 
launch and ship builders, machinists, fitters, millwrights, tube makers, wire 
drawers, iron and steel converters, metallurgists, toolmakers, &c. The first 
subscribers are: IL. I. Robinson, 9, Carteret Street, Westminster, S. W., elec- 
trical engineer. 500 shares; Н. G. W. Ellis, 9, Carteret Street, Westminster, 
S. W., electrical engineer, 500 shares; W. G. Adams, F.R.S., 43, Campden Hill 
Square, W., 1 share; C. M. Billington, Blomfield House, London Wall, E. C., 
civil and electrical engineer. 60 shares; C. W. Atkinson, 2, Queen Anne's Gate, 
S.W.. civil engineer, 500 shares; Н. E. Knight, 37, Lyneroft Gardens, Hamp- 
stead, N. W., clerk, 1 share; and W. Russell, 2, Wardrobe Place, Doctor's Com- 
mons, E.C., solicitor, 1 share. No initial public issue. The number of directors 
is not to be lets than two nor more than seven; the first are J.. I. Robinson and 
R. G. W. Ellis (managing directors); qualification, £500; remuneration of 
ordinary directors, when number does not exceed four, £600 per annum, div., 
and £150 per annum for each additional director. The original managing 
directors are to receive, in addition to their share of above, £600 per annum, div., 
when the paid-up capital is less than £21,000, with an extra £15 for each com- 
pleted £1,000 in excess of £20,000, and also 15 per cent. of the surplus profits 
remaining. after providing for a dividend of 10 percent on the paid-up ordinary 
capital, divisible. 


Reliance Electric Co., Ltd. (78,054)—This company was 
registered on July 17th, with a capital of £1,000 in £1 shares, to carry on the 
business of electrical and mechanical engineers, electricians, suppliers of 
electricity for light, heat, power or otherwise, manufacturers of and dealers in 
electric, magnetic, telegraphic, telephonic and other appliances and apparatus, 
Ke. The first subscribers (each with one share) are:—R.J. Urquhart, Gardner 
Road, West Derby, Liverpool, consulting engineer; S. Pearce, 164, Market 
Street, Manchester, manufacturing chemist; E. J. Hill, 46, Deansgate, Man- 
chester, merchant tailor; R. G. Macleod, 25, Acomb Street, Manchester, 
traveller: J. L. Кам bon, 2, Downing Street, Ardwick, Manchester, artist; G. О. 
Caine, 238, Deansgate, Manchester, licensed victualler: and К. W. Bundy, 4, 
Albert Place, Dickinson Road, Longsight, Manchester, accountant. No initial 
public issue. The number of directors is not to be less than two nor more 
than five ; the first are G. Smith and W. P. Theermann ; qualification, 25 shares. 
Registered office, 265, Deansgate, Manchester. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Globe Telegraph and Trust Co., Ltd. (7,465).—This company’s 
annual return was filed on June 9th, when 180,877 preference and 190.977 
ordinary shares had been taken up out of a nominal capital of £5.000.000 in 
250,000 preference and 250.000 ordinary shares of £10 each. 45,009 shares are 
issued subject to payment wholly in cash, and £433,115 5s. has been received. 
43, 167.150 ıs considered as paid on 316,745 shares. Mortgages and charges: vil, 


West India and Panama Telegraph Co., Ltd. (11,116).—-This 
company's annual return was filed on June 9th. when 85,821 ordinary, 341,563 
first preference und 4,669 second preference shares had been taken up out of a 
nominal capital of £2,445,630 in 200,000 ordinary, 34,563 first preference and 
10.000 second preference shares of £10 each. £1,275,530 is considered as paid. 
Mortgages and charges: £380,000. 


W. Н. Allen, Son & Co., Ltd., electrical and mechanical 
engineers, Bedford (66,640).—Issue on June 19th of £900 second debentures, part 
of a series created June 15th, 1903, to secure £40,000, charged on the company's 
undertaking and present property (subject to £40 000 first iortgage debentures). 
Trustees: Law Gunrantee and Trust Soeiety, Ltd., 49, Chancery lane, W. C. 
Previously issued of same series, £21,100. 


Peterborough Electric Traction Co., Ltd. (74,562).—A trust 
decd dated June 26th, 1903, to secure £20,000 debenture stock has been 
registered. Property charged: all the company's assets, present and future. 
Trustees: Electric and General Investinent Co., Ltd. 


CITY NOTES. 


Chili Telephone Co., Ltd. 


Mr. Geo. KEITH presided on Thursday last week at Winchester 
House, E.C., over the ordinary general meeting of the above com- 
pany. 

In moving the adoption of the report, the Caairwan said that 
for several years tbe business of the company had been making 
steady progress and profits had been increasing, and he thought they 
would agree that the report showed a good record for the past year. 
The gross revenue had increased by about 11 per cent., while the 
total expenditure worked out at 471 per cent. of the revenue, 
which was about the same as in the previous year. The higher 
exchange which had ruled during the year bad also contributed to 
the sterling profits. The income from Chili amounted to £28,723, 
and that from dividends, discounts and transfer fees made a total 
of £29,328, while there remained a net profit of £23,367, after the 
deduction of the Londou expenses, debenture interest, and income- 
tax. This was as compared with £19,040 in the previous year. With 
the amount brought forward they had au available balance of 
£26,100, out of which they proposed to place £11,053 to reserve, 
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pay a dividend of 6 per cent, and carry forward £2,637. The 
reserve now stood at £49,000, and the investments at £25,000. 
The result was satisfactory, for the payment of a 6 per cent. 
dividend realised the expectations of the business when the com- 
pany was started. Since they commenced operations Chili had 
passed through difficult times, but the settlement with Argentine 
bad brought about a favourable reaction, and the financial situation 
had since considerably improved. Exchange had been moving up 
and now stood at 16;:ths, while commerce was more active and the 
business prospects far better. There was no doubt that people of 
Chili appreciated the advantages of the telephone, and the com- 
pany's lines were being gradually extended through the country. 
During the past year 451 miles of new wire was put up. Last year 
һе told them that it was the intention to place their lines under- 
ground in the central parts of Santiago, but the work for the present 
was postponed, owing to the proposed law of regulating electric 
services not having yet passed Congress. It was expected, however, 
that the newly elected municipality would take the matter up in 
the interests of the City. In conclusion, the Chairman said the 
whole of the company's plant was in an efficient condition, and 
the service was being well maintained, and they could look forward 
to the continued prosperity of the company. 

The Hon. W. G. Атгзорр seconded the motion, and the report 
was adopted. 


City & South London Railway Co. 


Тик directors’ report for the half-year ending June 30th, 1903, to 
be submitted to the half-yearly meeting on Tuesday next, 28th 
inst., reads as follows :—“ The receipts from all sources for the past 
half-year have amounted to £81,770 7s. 5d., and the cost of working 
has been £37,919 Зв. 3d, leaving a profit of £43,851 48. 2d. 
Inclusive of the balance brought forward from December 31st last, 
the net revenue account shows an aggregate total of £45,379 2s. 
After making provision for the debenture stock interest, and the 
transfer to the renewal fund of £1,500, a balance remains available 
for dividend of £33,006 9s. 114. Оаб of this sum the directors 
recommend that the full dividend of 5 per cent. per annum be paid 
on the preference stocks, 1891, 1896 and 1901, and that a dividend 
at the rate of 2? per cent. per annum be paid upon the consolidated 
ordinary stock for the half-year, leaving a balance of £1,500 Os. 11d. 
to be carried forward to the next account. The following table 
shows the number of passengere, exclusive of season ticket holders, 
carried since the opening of the railway, and dividends paid in 
esch half-year :— 


Number of — 
Passengers Receipts pesi ne 
(exclusive of : ре ns. 
Hall - year. а (including per annum 
ticket geason tickets). | on ordinary 
holders). stock. 
£ 8. d. 
Ended December 81st, 1890 (11 days) 165,000 1,568 8 9 Nil 
„ June 30th, 1991.. ee a 2,412 348 19,408 6 9 » 
» December 81st, 1891 .. 2,749,055 19,798 16 6 is 
„ June 80th, 1892.. РЕ 2,813,162 20,981 4 2 
„ December 8lst, 1892 .. 8,117,603 22,002 17 6 
„ June 30th, 1893.. аа Р 8,146,656 22,458 6 9 
„ December 3156, 1893 .. es 8,098,351 22,067 14 10 5 
s June 30th, 1894... T vs 8,3-3,154 23,564 10 6 1 
„ December 31st, 1894 .. e 8,275,649 93,540 12 4 14 
„ June Wh, 19895. 8,113,199 | 23,711 Е 8 13 
» December 81st, 1895 .. ee 8,172,488 23,780 8 7 14 
„ June 8th, 1596.. 828 92 8,192,072 24,021 13 0 13 
December Blat, 1896 .. — , 95456 6 9 13 
„ June 8th, 1897 as 8,437,810 26103 8 6 2 
„ December 815%, 1897 8.887, 86 25,472 12 10 13 
„ June 80th, 1898.. Vs 8,478,971 26,356 16 4 23 
„ December 81st, 1898 .. 8,462,814 26,319 14 10 2 
„ June 30th, 1999 .. 26 8,540,098 96 749 8 0 11 
„ December 818, 1899 .. 8,442,942 26,197 14 10 ): 
„ June Soth, 19000. 4,169,717 83,608 2 8 11 
„ December 31st, 1900 5,018,842 44,716 311 E 
„ June Wth, 1901.. sis 6, 887, 786 61,013 17 8 15 
„ December 31st, 1901 .. 3,005,842 59,734 14 8 24 
„ June 30th, 190 2. 9,192,120 76.43 13 Я 8 
„ December 31st, 1902 .. E ‚811,1 82,181 7 1 84 
». June 30th, 1908.. ы . . 9.511.450 78,394 19 9 22 


Total since the opening of the line .. | 108,369,219 (£856,237 4 6 — 


Railway opened for traffic December 18th, 1890. 
Extension to Moorgate opened February 26th, 1900. 
Extension to Clapbam Common opened June 3rd, 1900. 
Extension to Islington opened November 17th, 1901. 


The directors regret that although the receipte of the line show a 
small increase over those of the corresponding period of last year, 
some addition to the expenses, together with a larger amount of 
interest payable on the debenture and preference stocks, have 
necessitated a decrease of 4 per cent. in the dividend. The natural 
increase of the traffic has been interfered with by the competition 
of the electric tramways, which are run by the London County 
Coancil at very low fares, and especially duriog ‘he fine weather 
draw away many passengers from the railway. It is hoped, how- 
ever, that this will prove only of temporary duration and that the 
trafic will gradually return. The appeal in respect to the com- 
pensation to be paid for the site of the station under St. Mary 
Woolnoth Church having been decided against the company, an 
order was made tbat the whole amount awarded should be paid into 
Court together with the accumulated interest, amounting in the 
whole to £89,504 48. 3d. (in addition to £81,350 already paid into 
Court) and this has been done, the necessary fands having been 
raised by the issue of preference and debenture stocks. The 
questions involved being of such great importance to the company, 
tbe directors propose to carry the case to the House of Lords, where 
they hope they may obtain a more favourable decision. The Bill for 


the extension to King’s Cross, St. Pancras and Euston, including also 
the transfer of the undertakiug of the City and Brixton Railway to 
this company, has been passed by the committee of both Houses of 
Parliament, and will, it is expected, shortly receive the Royal 
assent. Feeling that the exteusion to King’s Cross, St. Pancras and 
Euston is of the greatest importance to the company, and likely to 
result in a large accession of traffic, the directors recommend that 
the construction of this line should be proceeded with at once, and 
they will ask the proprietors’ sanction to the creation and raising of 
the necessary capital. As the Bill authorises the payment of 
interest out of capital during construction, it is not anticipated that 
there will be any charges upon the revenues of the company until 
the line is finished and open for traffic. The works of the Great 
Northern and City Railway are approaching completion, and it is 
hoped that the line will be ready for traflic before the end of the 
present year. 


Prospectuses. 


THE list was to close yesterday in an issue of £200,009 5 per cent. 
first mortgage debenture stock in the -luckland Electric Tramways 
Co., Lti. The share capitalis £300,000 all paid up. The under- 
taking isa B.E.T. concern, and the Elec'ric and General Invest- 
ment Со. are trustees for the debenture stock holders. 14; miles 
of double-track line are in operation, and а further two miles will 
be completed shortly. The object of the present issue is principally 
to repay borrowed money. 

The Munchester and Liverpool Electric. Erpress Railway Cv. is 
before the investing public this week, the list closing to-day, with 
an issue of £2,100,000 in 210,000 £10 shares—the whole of the 
nominal capital. The objects of the scheme are pretty well known 
to readers of the ELECTRICAL REVIEW, involving the adoption of 
the Behr electric mono-rail system between the two places men- 
tioned. The line will be 34 miles 3 furlonga in length, and its cost, 
according to the latest estimates, will be £2,298,5)5 (including 
£1,400,000 for works, £558,515 for lands, and £340,000 for the gene- 
rating station and electrical equipment). The authorised debenture 
powers are £700,000, во it will be seen that there remains, on the 
estimate, a balance of £501,485 for finance, administration, contin- 
genciee, and payment of 3 per cent. interest upon share capital 
during construction. "This latter item of interest is limited in the 
aggregate to £150,000. If the capital were fully paid up, this 
would allow interest over a period of 24 years, or thereabouts, but 
only #1 per share has to be paid on application, £1 per share 
on allotment, and the balance when called for. The 3 per cent. 
payments may thus be considered assured for longer than the 24 
years, according to the dates of the subsequent share calls. Messre. 
Б. Elliott Cooper, M.LC.E.,and Е. B. Behr, of Westminster, are 
the engineere, and Lord Kelvin and Sir W. H. Preece are consult- 
ing engineers for the electrical work. Accompanying the prospectus 
there are circulated а few extracts from the evidence given in favour 
of the scheme before the Parliamentary Committee ; also the proceed- 
ings of the local committee, and & reprint of a description of the 
Behr system which appeared at the end of last year in a contem- 


porary. 


Direct United Ntates Cable Co. 


TRR directors’ report for the six months ended June 30th, to be 
presented at the meeting to be held at Winchester House, on 
Tuesday, 28th inst., at two o'clock p.m., says:— 


The half-year’s revenue, after deducting out-payments, amounted to 
£48,746 105. 7d. as compared with £4€,610 bs. 11d. for the corresponding period 
of 1902, showing a difference of £2,776 5s. Sd. in favour of the half-year under 
review, Ihe working and other expenses forthe same period, includius income» 
tax, amounted to £21,724 05. 7d., leaving a balance of 27,62 17s. as the net 
profit, making with £4,779 18s. 6d. brought forward from the previous half-year 
а total of £31,942 5s. 6d. For the corresponding period of 1902, the working 
expenses and other payments amounted to £21,515 178. d. Three quarterly 
interim dividends of 3s. each per share, amounting to 427,819 103. have been 
declared, and paid during the financial year, and a final dividend of Эз. per 
share is now proposed, together with a bonus of 1s. per share, mahing with the 
three interim dividends, 8} per cent. for the year, being a total distribution of 
£39,461 108. After transferring £5,000 to the reserve fund account, the balance 
of £2,693 15s. 6d. on the revenue account is proposed to be carried forwaid. 
The reserve fund account has been debited with £22,931 13s. 114. for cost of 
cable repairs, and after bein; credited with interest on the investments, protit 
on sale of securities and amount transferred from revenue, the balance now 
amounts to £474,664 16s. id., taking the investments at cost price. The interests 
of the company were represented at the International Telegraphic Congress 
which sat in London from May 26th to the 8th inst. 


Edmundson's Electricity Corporation. 


Tue report for the year ended March 31st last, to be presented at 
the meeting on the 23rd inst., states that, including the sum of 
£6,179 brought forward from last year, the net profit, after payment 
of debenture interest, amounts to 453,048. After deducting 
dividends on preference shares paid and accrued, amounting to 
£9,540, and an interim dividend at the rate of 5 per cent. per 
annum on the ordinary shares, there remains a balance of £37,257. 
The directors recommend a final dividend oa the ordinary shares at 
the rate of 9 per cent. per annum, making 7 per cent. fur the year, 
to be written off goodwill account £5,000, and added to reserve 
fund £9 274, leaving to be carried forward £11,733. During the 
year 20,000 preference shares and £40,000 debenture stock have 
been issued. The premiums received in respect of tnese issues, less 
expenses, amount to £16,725, and have been added to the reserve 
fund, which, with the contribution proposed to ba made from 
revenue account, will be increased to £40,000. The 4,500 deferred 
shares have been converted into ordinary shares, in accordance with 
the articles of association. 


a) 
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The General Electric Co. (1900). 


THE directors’ report, to be submitted at the meeting to be held at 
71, Qoeen Victoria Street to-day, at 12 o'clock noon, reads :— 

“ The directors beg to submit to the shareholders their annual 
report, together with the audited accounts to March 31st, 1903. 


The net trading profits and income from 
investments, Xc., amount to А 


£94,391 14 4 
Less loss at Witton Works 


m .. 20,001 11 7 


74,880 2 9 
After deducting depreciation and debenture 

interest amounting to .. 2} Р, .. 22,349 0 7 

. There remains n balance of - — £52031 2 2 
Out of which the dividend on the preference 
shures at the rate of 5 per cent. for the year 
ended March 8186, 1903, has been paid, 

absorbing .. gs за e - wa 12,500 0 0 


Leaving an available balance of.. 
Which the directors recommend should be appro- 
printed as follows :— 
To payment of managing directors’ and em- 
ployés’ bonus vs Vs i we y 
To payment of dividend on ordinary shares at 
the rate of 5 per cent. for the year ended 
March 31st, 1903 7.. vs S oe ee 
To reserve account. 


£3,953 2 2 


14.419 0 0 
21,159 0 0 
— £39,531 2 2 


—— —M 


The Reserve Account 
The reserve account stands inthe accounts at 39,051 2 0 
being the amount of undivided profits as at 
March 81st, 1902 
The proposed appropriation of the undivided 
profit of the year ended March 3lst, 1903, 
amounts to.. 


oe oe we ae ae 21,159 0 0 
Giving a total of reserve account of 


— £0,210 2 0 


— — 


“The trading profit derived from the general business of the 
company has shown an increase in almost every department, and 
the net result must be considered satisfactory. On the other hand, 
the establishment of the new works at Witton, involving the 
teaching and training of new workpeople, and entailing expenses 
inseparable from the creation of a new industry in this country, has 
occasioned a loss during the first year’s working. The directors have 
thought it prudent to write off the whole of such loss this year; 
nevertheless they bave, by reducing the dividend on the ordinary 
shares, still been able to place an amount to reserve that is up to 
the standard of previous years. The engineering works at Witton 
are now well provided with orders, and there are indications that 
they will add materially to the profits of the company in the 
coming year. During the year further 2,422 ordinary shares have 
been allotted to the directors of the company and members of the 
staff at par. Mr. Т. Hawkins retires by rotation from the position 
of director. The auditors, being eligible, offer themselves for 
re-election.” 


Au extraordinary general meeting is to be held at 12.30, or as soon 
afterwards as the ordinary general meeting of the company, when 
the subjoined resolution will be proposed :—' That the name of the 
company be changed to the General Electric Co., Ltd.” 


Anglo-American Telegraph Co.—The directors have 
resolved, after placing £6,000 to the credit of the renewal fund, to 
declare an interim dividend for the quarter ending June 30th, 1903, 
of 15s. per cent. on the ordinary stock and £1 10s. per cent. on the 
preferred stock. There is then & balance of about £1,468 to be 
carried forward to the next account. 


Eastern Telegraph Co.—The accounts show, after pay- 
ment of the interim dividend of £1 5s. per cent. on the ordinaty 
stock to December 31st, a balance available sufficient to pay a final 
dividend of £1 5s. per cent. and a bonus of £2 per cent., both free 
of tax, on the ordinary stock, payable on the 30th inst., making a 
total distribution of 7 per cent. for the year ended March 318. 


Stock Exchange Notices.— Applications have been 
made to the Committee to sllow the following securities to be 
quoted in the Official List :—British Electric Traction Co, Ltd.— 


Further issue of 75,000 6 per cent. cumulative preference shares of 
£10 eacb, fully paid. 


STOCKS AND SHARES. 


Wednesday Evening, 

Неве and there business in the Stock Exchange is by no means as bad 
as is frequently the case during the dog days, but trade is remarkably 
“ spotty,” as the House colloquially calls it. Speculation is entirely 
confined to the American railroad market, while what small amount 
of investment business there still remains is almost confined to the 
Home Railway department in the usual track of what may be 
termed popular investment areas. Already some of the Stock 
Exchange pillars support controversial literature upon the Free 
Trade and Protection questions, and members are driven to discuss 
politicos in default of stocks and shares. 

One of the chief features of the past week is the substantial 
improvement that has taken place in telegraph issues. In our 


last issue attention was directed tothe gradual lifting of the cloud 
of suspicion which has for so long hung over this market by reason 
of the wireless wondere. Bat our persistent contention that the 
Marconi and similar systems can hardly enter the arena of practical 
competition for years to come is at length fixing iteelf in the minds 
of those who hastened to sell in sheer nervousness, By the steady 
payment of their accustomed dividends, and by the patent facts 
revealed by their accounts that they are still able to maintain 
their position, the telegraph companies have borne in upon the 
erstwhile proprietors a suggestion that they, the shareholders, 
might, after all, have been a little premature in parting with sound 
investments at low prices, in many cases at а severe loss. It is now 
sought to replace the stocks sacrificed, while there is also a steady 
demand from financial corporations and other capitalists, large and 
small, for the investments, well secured, and paying a good rate of 
interest. The market seems to have touched bottom, and therefore 
the buyer is actively to the front. 

The price lista on the following page show that nearly two dozen 
stocks and shares in the telegraph market are harder, and the 
highest rise has been secured by the Submarine Cable Trust certi- 
ficates, which are 4 points to the good. This, of course, does not 
mean much to the British investor, and the price is simply moved 
from New York; even to deal in the stock one has to go to the 
American and not the Telegraph market. Several stocks have 
added 2 per cent, amonget them being Eastern Ordinary (which 
is still cum. dividend) and West Coast of America Debentures, 
Eastern Extensions are a particularly good market at 12]. The 
Anglo-American trio shows a triple improvement on the better 
dividend announcement; but Commercial Cable stock is unaltered, 
although the 4 per cent. Debenture has followed up its rise of last 
week with another advance. Directs also improved upon the good 
report. All the West India and Panama ceries are decidedly better 
the opinion being expressed that investors see attraction in the high 
yields to be obtained from the Preference shares in this company. 
Western Telegraphs have jumped upa sovereign. Cuba Preference 
and West African shares both exhibit another rise of 10s. each, 
making £1 in the fortnight. There are none too many shares about 
in the Telegraph market, and buying orders are sometimes difficult 
to execute even at the outside price of the two quoted. An advance 
in Globe Telegraphs reflects the better feeling of the market asa 
whole. 

Telephone varieties have been over-shaded by the activity in 
Telegraphs, but National Third Preference climbed 3 on the 
appearance of the company's report, and United River Plate 
Preference recovered the fraction that they shed last week. 

After the animation amongst the cable shares, the Electrical 
Supply section shows up tamely so far as fluctuations in prices are 
concerned. Indeed, the only noticeable changes consist of a drop 
of j in City of London Ordinary, and of 1 in Chelsea shares, there 
being still quiet pressure to sell. It is sigaificant of this market 
that the new Metropolitan Preference shares which were difficult to 
sell at sixpence premium soon after their issue are now quoted at 
28. 6d premium and upwards, nor is a further advance improbable 
in view of the fact that very similar sbares in this list stand con- 
siderably higher. No change occurred in General Electric Pre- 
ferences upon the issue of the report, which document explains 
most satisfactorily the apparent paradox of a heavy reduction in 
the Ordinary dividend, coupled with increased trading profits. 
There are plenty of worse 5 per cent. investments than General 
Electric Preference shares. 

None of the Home Railway dividends so far declared have done 
much to arouse enthusiasm in this section. The City and Soath 
London report shows how increased expenditure has swamped better 
earnings, and the price of the stock shows a further decline of five 
points. Central Londons keep up, the dividend being 4 per cent. 
as anticipated, but Waterloo and City is down a trifle. Mersey 
Ordinary sticks at 16, and the mono-rail prospectus met with a 
more cordial reception academically than financially. That is to 
say, there is general agreement as to the very interesting character 
of the scheme propounded, but whether it will be a great monetary 
success for some years to come is called in question. The South 
Lancashire Electric Tramways Co., by the way, boaste that when 
its new lines are completed, it will have the longest electric car 
route in the country. The Metropolitan Railway dividend is 
distinctly good, but the price of the stock is dull at 884. 

In the traction market, British Electric Ordinary have slipped 
back 1, and this department is quiet on the whole. Ospe Electrics 
changed hands at 2,3, on Tuesday, and Calcuttas at 7 on the same 
day. The new Auckland Electric Debentures are nominally about 
par. A few miscellaneous changes call for mention, British 
Aluminium Debenture having gone up 2; the stock is scarce, and 
there are prospective purchasers about. The price of the 6 per 
dent. A Preference shares is 6 middle. Oallender’s Preference 
are { easier, and the revival in telegraph issues has not made any 
difference to the manufacturing companies up to the present, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Present or Dividends for the last Closing Closing week ended 
NAME, otations Quotations 
Issue. REN three years. Tr 15ih. July 2nd. July And, 
1900. | 1901. | 1902. Highest Lowest 
32120 аз саз рис 5 1 195,000 ` ee ee ee m ee oe ee 94 aa pay ee ae 
Telegraph 8 O8. to ee ee . ee ee * oe ee 
119, 7008 Do. do. )* ne s š 100 "T si "T 70 — 80 n= m M он 
Anglo-Am Telegraph .. ex es ss ле .. | Stock | 8j 618. 60/6 47 — 50 48 — 51 2s T 
8,105,580 Do. do. do. 6% Pref. 805 T а T .. | Stock | 6 6% 6 92 — 94 93 — 95 91 98%, 
8,105,580 Do. do. do. Deferred А us 56 ВЕ .. | Stock | 5s. 9з. 1/- нр 8 94 — 9 м 8 
44,000 | Chili Telephone, Nos. 11044000 .. .. .. .. .. 5 5% | 5% | 6% i— 12— f} z z 
Commercial Cable ә . | $100 8 96 8 96 8 2% 150 —160 150 —160 " А 
1,841,909 Do. do. Bterling 500 year 4 E Deb. Stock Red. e$. | Stock ii See ie 91 — 94 92 — 95 914 924 
16,000 | Cuba Telegraph | QUIE ош us i d 10 #% | 4% | 68% 64— 1 G— 7 К 
12381 Do. 10 Pret. В А ә ре А WE x (x ix a 16 — a " — 16 165 Vs 
Direct Spanish D ee ee ee . . ee . 4 24 b ee ee 
6,000 Do. do. 10 % Cum. Pref. se. Na i b Ms is .. 7— 8 7 н, ке : 
90,000 Do. do. 43 % Debs. 48 50 T AM 75 97 — 101 97 —101 T: ге 
60,7102 | Direct United States Cable 20 8190 | 83196 | 34% 10 — 10j 101— 107 104 102 
517,800 | Direct West India Cable, 44% 1 Reg. Deb. within Nos. x to 1,900, Red. | 100 Ms ia ae 98 —101 98 —101 - : 
4,000,000 | Eastern Telegraph, Ord. 8 NS " .. | Stock | 7% 1% 1% 126 —1: 128 —1:t3 131 1754 
1,965,565 Do. Prel. Stock e ee 100 is Ps i 88 — 91 8S9 — 972 91 нч} 
“900,000. | Eastern Extensi Australasia, an nee NE a a ae NE mM E ert UR DET 
on, an a bs 2 — 194 xd Ч 14 
330,000 Deb. Stock á Stock n i » 105 —108 106 105 ICH v 
800,000 | Eastern & Bouth auge Teles 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 $ гы si 99 —102 99 —102 T 
200,000 Ро. 4 Reg. Mort. Бе. (Mauritius Sub.) 1 е 8:000 25 sy Ps E 101 —104 % 99 —102 i 100 
180,227 Globe ‘Telegraph and ‘as g - 10 54 5196 T — 9 9— € 9 87 
180,043 do. b Pref. x РА Ps is es 10 NÉ xe 25 1271 — 13} 13 — 134 UAR 125 
150,000 | Great Northern Telegraph, 5 Copenhag 10 15% |15% | 124% 22 — 93 22 — 923 T - 
62,500 Halifax and Bermudas Cable, 4$ 96 10 N Mort. uc within Мов.) 100 .. PA z 98 —101 xd 98 —101- 

17,000 | Indo-European Telegraph eo e | 95 10 10 | 10% | 85 — 39 35 — 90 3 = 
100,000 | London Platino-Braszilian Tele ph, 6 & Debs. ae. MA 100 A: bi e 100 —104 100 —104 1( 02 25 
1,988,888 | National Telepsone, Pref. 8toc clog А 25 oe i 100 5 % 5% 6 % 102 —104 102 —104 104 кз 

1,966,667 Do. Def. Stock А С КИ ^ А 100 es " 44% 82 — 84 82 — 8 8 
Do. 0. 6 Owm. lst Pref. ee ee ° ° 10 6 6 6 EA 18 — 14 18 — 14 ee ee 
15,000 Do, до. 6% Cum. 2nd Pref. .. : : : 10 6 6 6 95 124— p 1 13} 22 
2,960,000 Do. do. 5 % Non-oum. 8га. Pref., 1 to 260,000 .. : 5 5 Б 5 2 5 — — 513 
000,0001 Do. до. Bj % Deb. Stock А a Р Stock | 84 84 84 — 98 96 — 98 97 
600,000 Do. do. 4% Deb. Stock Red. 100 4 4 ф 4 96 1024 —103 101 —103 102j 1011 
111,504 | Oriental Telephone and Elec. Nos. 1 to 171,504, tally paid 1 6 6 6 % à— ği 12— 138 < sisi 
100.000 | Pacific and European Тен 4 * Ө пеш» 1 to 1,000 100 v ыз S^ —100 97 —10) Е à 
11,889 | Reuter's .. : vs : 8 5 | 5% . 14 64— 73 . . 
8,908 Submarine Cables. Trust . ee ee oe ee Cert. ee n „э 112 —117 118 —118 we * 
68,000 | United River Plate Telephone Б 1% 1% T% 6 x 6 xd 6 55 
40,000 Do. do. Р Cum. Pret., No. 1 'to 40,000 ee Б ee ee ° — oe ee 
179,9471 Do. do. nis .. | Stock ES v i 103 —106 101 —107 s е 
15,800 | West African Telegraph, Shares 10 os ae 2% 44— 53 5 — 6 53 5i 
180,000 JJV by Bras. Bub. Tel. 100 ‚+ es = — 96 95 — 98 ix | 
297,980 | Western ini » Ltd., Pot 1 to 207, ‘oe vs vs 10 1% 1% 114— 114 12 — 124 12,4 118 
15,600! Do. Debe. and series, 1906 s ss є 100 vs skis 100 —103 100 —108 Pie ss 
«00,000 Do. Deb. Btock Red. oe ee • 100 oe ° 97 —100 97 —100 . . 
98,8221 | West India and Pania Te «пай. ; ` 10 196 , — — id A А 
84,568 Do. do. do. Cum. Ist Pret. 10 = . — 1 XA & 
4,009 Do. do. до. à Cum. 2nd Pref. S ; 10 s х 8— 4 4— 5 а : 
80,0001 Do. do, do, Debs., Nos. 1 to 1,800 e 100 ee 97 —]00 98 —101 ee . 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | | ! | | 
30,000 British Aluminium 7 % Cum. Pref. .. ae as En " 10 à | е eS ! 8— 4 8— 4 | | - 
800,000 Do. do. 5% 1st Mort. Deb. Stock Red. - ва .. | Stock He m g 75 — 80 Ti — но „ 
100,000 | British Electric Traction act T 3 oe 4 is А 107 9% | 9 96 8. 12 — 12); xd | 11j— 121 xd 12} là 
1 Do. ао. 6 % Cum. Pret. e n| 10 E » s 11j— 122 ni— l} 12i 111 
Do. 5 % Ре шы Debenture Btock oe. ee | Stock we 12 - 122 —125 193" —125 1244 124 
100,000 2 e долы and Hobby Ce es ae s ; Б 15% 09% 10% 61— 71i H- 7i vs T 
100,000 Do. чо: um. Pref, bs ee ss 5 oe X i 54— 6 ix ; 
60,000 Do. us. 1st Mort. Deb. Red... s ux .. | 100 122 Р Fx 102 —106 102 —106 1043 А 
50,000 TBrowets, Lindley & Co., OH. 32 ыл d ee MI. В Ni | = j 1850 H | Ai : 
80,000 Do. do. Cum. Prei. £i | 6 6% | .. | 14/6 to 15; 14/6 to 1% | .. | : 
105,781 Brunn Electrica] Engineering, Ord., 1 to 105,781 .. : "" ae 2 Б Nil Nil í if 1— if А 
150,000 до. on-cum. 6 Pref, ee ee ee 9 6 8 % 6 % 1 1 11— 1 | . 
225,000: do. Perp. b. Btock . oe oe Stock ee ae oe 99 —1092 99 —102 ee 2 
125,000 до. Perp. and Deb, Stock . oe Stock ee oe oe 87 — 92 87 — 92 * е 
35,000 | Callender’s Cable Construction Va b 15 | 20% 15 % 114— 123 т 123 112 114 
40,000 do. do. 5 % Cum. Pref. . E 5 oe ee @e 6 XD 51 ЯС ee 
Do. do. do. 4j 96 1st могы Deb. Stock Red. .. | Stock E s as 106 —110 106 —110 y es 
1,860,014 | Central London Heiway, Ord. Stock a T " .. | Stock Ps 4% 4% 101 —107 104 —107 105 105 
494,098 Do. do. 4 % Pref, Stock . ie os .. | Stock s 4% 4% 101 —104 101 —104 108 103 
494,998 Do. do. Del. do. .. nm ee Stock $^ 4 4% 107 —110 107 —110 1084 vd 
1,980,000 | City and South London Railway .. oe oe T «s Stock | 1j 2 $ 8196 68 — 70 63 — 65 68 64 
86,000 Crompton & Co., Nos. 1 to 85,000 ee e 8 8 Tå ee 2— 24 9 — 24 21 ee 
100,0001 » айин Ше ша ООЛ cds "M ШАК УЛ AOL 00—006 | .. j|. 
99,261 Edison & Swan United Elec. Licht, A shares, £9 paid: 1 to 99,261 b 5 Nil " EXE 4 { 0 — . 
17,159 А до. 2157 shares, 01—0 5 Nil 8 91 3814 24 Я , 
314,0281 do. Deb. Stok Rad. 00 és «a . 71 — 75 71 — 75 E 
100,0002 Do. do. ond b. Stock Prov. Certs. all pd. 100 z 15 ae 75 — 80 о 95 — 80 s: 4 
119,100 |Electric Construction, 1 29181 s ө» 8 6% 6% 6% ~ig— li lg— Iz 1d Я 
31,300 po 40. 7 Сиш, Pref., 1 to 81,890 Bs 2 is x ES „„Ф— 3+ 44— 8 xd . 
$2 5001 do. 4 ф Perp. Ist Mort. Deb. Bock 1; eStoob ET * .. 99 —102 xd |? 99 —102 xd ; 
25,000 3 (1 ДА Cum. Pref. - . ..| 110 5 00 5% 5% ) 94— 10 б 94— 10 oe f 
200,000 Do. do. Mort. Deb. Ci. Stock :/ Pr ea 99 —102 ‚99 —102 is i 
26,000 | Henley's (W. Т.) Telegraph orks, Ord. : a 5 [90% o, 190% | 218 15 “14 — 15. 147 u 
86,000 Do. do. Pret. *: " 5 |. 44% » . «| 2*5 — 5% 2 5 — 5 54 5,h 
48,050 Do. do. ort. Deb. Stock — .. .. | Btock |.”.. 3 ; 2108 —112, ©108 —119 T ` 
50,000 | India-Rubber, Gatte-Percha & Telegraph Works Е T 10 10 10 ч Jj 184— 199 154— 193 134 Ё 
800,080! Do. do. do. 4 96 1st Mort. Deb, | 100 ах 85 - 100 —103 100 - 103 са . 
97,500 тегро, Overhead | Railway, Ord. .. T s vs 10 8196 148% 14% e 54— 64— 57 Qa T 
10,000 t Pref. £10 paid oe oe ee ee 10 ee ae » f 104— 11, 104 — 11 oe oe 
97,960 ph Construction and Maintenance 13 173965 | 20 % | 2 9 232 — 85,ха 82 — 35 xd 341 84 
150,000 4 % Deb. Bds., Nos. 1 021,500 Red. 1999 | 100 E. x vs 100 —103 100 100 " Ар 
640,0001 Waterloo & OityRailway, Ота. Btock ee ee ee [EJ ee 100 8 % 8 % 34% 98 —101 97 —100 98 oe 


- 


-— 


t Quotations on Liverpool StockeExchange. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
омы Бш мы Чү Electric 1 Ord., 14 


— . — 


Rational Biectrie Fres Wiztag, 2—0. 


t Unless otherwise stated all shares are шу paid. 


Bank rate of discount 3 per cent. June 18, 1903). 


J From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Stock losing Closing Business done 
ы! МАМЕ, or и for the оомо Quotations week ended 
: Share. res youre; uly 15th. July And. | July 22nd, 1908. 
l 1900. | 1901. | 1902. Highess- Lowest, 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. ie: es 1 Е »: is i | М 
100,000 Ро. 44% 1st Deb. Stock, Prov. Certe, ES 100 ae vs ys 118 —121 118 —121 T 
20,000 | Brompton & Kensington Electric Light Bup., Ord., 1 to 20, 00 5 6 96 8 96 8 да 1 11 1 11 10 10 
20,000 Do. do. 7 96 'Cum. Pref. ee 5 ee ee ee 1 — ig 1 19 * =, 
50,000 | Charing Cross and Strand Electricity Supply . > b 9% |109% |10% y— 9 9 — 50 918 
10,000 Do. do. do. 44% Cum. Pref, — .. b » 6 6 513 z 
40,000 Do. do. “ Сиу Undertaking "4 % Cum. dips ea 5 í T i 4 6 4 6 zm 
250,000 Do. do. 4%, Deb. Stock Red. з - 100 i 104 —105 104 —106 106 a 
44,486 Chelsea Electricity Supply, Ord.  .. = af ee 5 64% 4% 44% 6 — 64 о{— 61 BE. 
150, 0001 Do. do. 9%, Deb. Stock Red. M .. | Stock БИ EN ач 107 —110 107 —110 
70,505 | City of London Electric Lighting, Ord. 40,001 110,508 oe zs 10 0 5% 5 % 114— 12 xd 11 — 124 xd 112 lir% 
40,000 Do. 6 x Cum. Pref., 1 to 40,000 : es ВЕ 10 6 ee is 18 — 14 xd 13 — 14 xd 1354 18 
400,000 Ро. Deb. Stock, Bcrip. (iss. at 115) all paid . РАА НЕ vs aS x 121 —126 121 —126 "S - 
800,000 Do. % 9nd Deb. Stock, Prov. Certs., all paid. : 100 Sug ee 2s 102 —105 102 —105 1041 а 
40,000 | County of Беван & Brush Prov. Electric Lighting, Ord. 1— 40,000. . 10 4 96 4 96 4% 8— 9 8— 9 . oe 
20,000 Do. do. do. 6 % Pref., 40,001— 50,000. - 10 S v i 114— 124 114— 124 124 z 
400,0001 Do. do. 44% Deb. Stock, Prov. Certe. (all pan) er ix ie T T 109 —112 100 —112 de as 
60,000 | Edmundson’s Electric Corporation, Ord. Shares > us b 7 96 7 96 7 96 64— 7 64— 7 zs 2s 
80,000 Do. do. 6 % Cum. Pref. .. » К 2 tk М 6 — 64 6— ^ z e 
140,000 Do. do. 4% Ist Mort. Deb. Stock us 100 Es ei zs 106 —109 xd 106 —109 xd s А 
21,000 | Kensington and Knightsbridge Electric, Ord. M 5 12% |109% 10 11 — 12 11 — 19 
90,000 Do. do. do. 4% Debenture Stock .. | Stock T vis i 108 —106 108 —106 oe 
110,000 | London Electric Supply Corporation, Limited, Ord. .. s aie 8 - a 2— 24 У — 24 vs .. 
49,840 Do. do. do. 6 % Pref. Б si Es te 53— 6 53— 6 as ae 
189055 й р. Ж до. =з do 4 0 1st Mort. Deb. Btock Red | Stock E. 3 jx, о 184 мо 15 isi 141 
: etropolitan Electric Supp МУ to Ls 10 7 1 — 184 ta i4 
920,000; Ро. до. 44% 1st Mort. Deb. Stock s <s x m х r 108 —112 108 —112 i is 
250,0001 D do. 96 Mort. Deb. Stock Red .. .. | Stock gx x n 97 —100 97 —100 97 vs 
10,852 | Notting Hill Electric Lighting ps ee E s 10 7 936 6 6 13 — 14 13 — 14 "s m 
40,000 | St. James’ and Pall Mall Electric Light, Ord. .. "S NA is 5 144% | 144 1435 154— 164 154— 1 ik oe 
20,000 Do. do. do. 1 % Pref. 90,081 to 40,080 b EM i Es 8— 9 84— 9 s oe 
150,0001 Do. do. do. 84 Deb. Btock Red 100 s; HT 98 —101 Өн —idl Че is 
12,000 | Smithfield Markets Electric Supply, Ord. i Шы А Б : x % 54— 4 з — 84 За e. 
65,000 | South London Electricity Supply, Ord. .. a 828 T $s b $i 1396 dà— 4 84— 4 e .. 
30,000 | Urban Electrio Supply, rd. 2 КИ z vd ДУ Б 2x i 28 5 — 5 — 515 . 
10000 w GM El do, 5 % Cum. Pref. ee ee oe ee ee 5 eo oe ee 5 — 33 127. е 
: estminster Electric Supply, We. wes “ese Ie 5 | 108% | 108% | 19 19 — 18 — 2р. ы 
28,141 Do. do. 6 % Cum. Pref. .. ... .. .. 5 38 Es 61— 617 64— 67 of 
ы  Bubject to Founders. Shares. 1 Unless otherwise stated all shares are › fully pi paid. 
MARKET QUOTATIONS. Wednesday. July 22nd. 
feda — || amara a trn atest | Weeks 
CHEMICALS. &о. C UIS CE METALS, &o. (contiaved). Fries. ino. er Deo. 
a Acid, F ET S рег ct. 5/- e g Copper Bheet as 9x .. per ton £71 
а „ Nitric.. se S per смі. 22/- es 9 „ .. per ton £71 = 
а „ Oxalic. 2% m .. рег cwt. 82/- ©» 6 „ (Electrolytic) Bars . per ton £65 £2 dec. 
a „ Sulphuric vis T .. per cwt, 5/6 os e з ji Sheets .. per ton £76 £2 dec 
a Ammoniac, Ва] .. per cwt. 42J- T e " " Rod .. per ton #61 £2 dec 
а Ammonia, Muriate (crystal) .. рег ton £83 10 s e Н H.C. Wire per lb. | та. zd. dec 
; . .. per ton £80 s f Ebonite Rod a sá .. per lb. 8/8 
р Bleaching powder . s's .. per ton £4 10 es f eet ; xs .. per lb. 8/- ret 
a Bisulphide of Carbon x .. per ton £15 Еи я German Silver Wire .. per lb. 1/6 à 
a Borax. © э» .. per ton £18 ee h Gutta-percha fine. m .. per lb. 
a Benzole 90 %) um " .. per gal. 7/- um h India-rubber, Para fine .. .. per lb. 4/- to 4/0) 
a „ (500%)... .. per gal. 5/6 ps 4 Iron, Charcoal Sheets per ton sx 
a Copper Suiphate .. Р .. рег ton &19 es 4 , Pig (Cleveland warrants) per ton 16/84 64d. inc. 
a Lead, Nitrate i Я .. per ton £24 x „ Forgings, according to size per ton From £11 Уз 
a „ White Sugar - .. per ton £31 ws 4 „ Berap, heavy : .. per ton 47/6 to 50/- oe 
a i Pero x .. рег n 010 xs „ Wire, galvanised No. 8 . per ton #9 15 s 
a Methyla pirit . per gal. ; ee 
а Naphtha, Solvent (90%, at 160° C). per gal. 5/6 - g Lead, English Ingot s per ton £11 15 ve 
a Potash, Bichromate, in casks .. per lh. 8d. - g Sheet "T .. per юп £18 10/- dec. 
a „ Caustic (76/8090). . .. per ton £24 " m Manganin Wire No. 98 .. .. per lb. 87 os 
a Өл Bisulphate .. per ton £85 oe g Mercury per bot. £8 12 6 x 
a Bhellac ks .. рег сиё. 136/- és d Mica (in original cases) small per lb. 4а. to 1/2 ae 
a Sulphate of Magnesia .. per ton £A 10 us d „, » si medium per lb. 2/8 to 8/6 $8 
а Sulphur, Sublimed Flowers .. per ton £6 5 so d large per lb. to 7/9 ©» 
а „ Recovered .. .. рег ton &5 10 ME p Phosphor Bronze, plain castings per lb. to 1/94 ee 
a Lump .. рег ton £5 ws Р „ rolled bars & rods per lb. 1/1 to 1/4 Us 
a Soda. Caustic (white 70 %) .. рег ton 210 16 oe 75 „ strip & sheet per lb. From 1/2 — 
a „ Crystals . per ton #8 Уз o Platinum . per ox. 24 <s 
а „ RBichromate, ‘casks... .. per lb. 944. га Silicium Bronze Wire . per 1b. 10d. to 1/- T 
{ Steel, Magnet, a0 d'g to desc' p "n per ton £58 vx 
METALS, &o. LI] ” їп bars ов oe i s ee 
b Aluminium Ingots, in ton lote .. per ton £130 x g Tin Block ..  ..  .. per ton { £1 } ште; 
b ws Wire, in ton lots .. per ton £168 ez g „ Foil .. per lb. 178 es 
b Sheet, in ton lots .. per ton £166 xd n „ Wire, Nos. 1 to 16 . per lb. 177 vs 
p Babbitt's metal in gots per ton £48 to £145 zs p White Anti-friction Metals 
e Brass (rolled metal 2" to 12") basis per lb. 1d. 2° . dec. “ White Ant" brand per ton £49 to £65 m 
€ „ Tube (brazed) .. . рег lb. Bid. 40. . dec. j Yarns, 2/108 Grey Cotton, on sp'ls per Ib. 73d. ae 
€ 77 LAJ (solid drawn). е те рег Ib. 734. м а PPM j , 6 lea. Flax ee per lb. . se 
е „ Wire, basis. xe .. per lb. ae nm 14. dec. „  8ply10lbe. Russian .. per lb. 4484. bs 
г Copper Tubes (brazed) ) .. per lb. 25 j 10 lbe. Russian, single .. per lb. «а. ae 
„ (solid drawn) .. per lb. sin ats + 4, 180 Ibe. Jute rove per ton £11 so 
; Соррег Bars (best selected .. рет ton £71 " | | к Zinc, въ (Vieille Montagne bad. ) per ton EM 15 88 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Sons., Ltd.; d d F. '. Wiggins & Bons. e Frederick 
Smith & Co.: f India-Rubber, О. P. 2 and Teleg. Works Co., Ltd.; g James & + hakspeare; h Edward 1 1! & Co.: 4 Bolling 4 Lewe; j W. Hindley & Co. 
k Morris Ashby, Lids; ; M W. T. Glover & Со Dus в P. Ormiston & Sons o Johnson, Matthey & eo Ltd.; p The Phosphbe Bronze Lo Ltd. 


furem TRAMWAY AND RAILWAY Т! TRAFFIC RECEIPTS. _ 


Looali Week | Receipte for Miles | | Receipts for Milee 
s. Pi | the week. Total to date. | Gren, Locality. ane | Ше week. | Total to date. | open. 
ышы 5 £l £* | £ | | 4 WU NU і * | £ gt | | 4.3 = £* | EE Ф 
Aberdeen .. is .. | June 27 134 — 48 bas + 915 —|— ce South eee da pj Tay 10 | 674 | +181 | 99,696 | + 1,588 —4 
Birmingham “> .. July 18 5,183 +173 =: — — | : Swansea 10 545 | + BSc | 13,118 + 625 — 
Bournemouth ..  ..| „ 15 1,15 — = „„ | S'Taunton . io Ж эш 6 |-- 2 1,27 — 118 +18 
, E E 
ас uly 10 = 680! + 1089; — | — i oston -su , : == TS | 
Blazkpool an and Fleetwood ,, и 181 — Ыы | E + 95 72 — Н HÌ Wolverhampton Dist. „ 10. o +213 ш an + 6,030 | 1 1+8 
{оп -— - 9 d +316 .258 | + 4,112 26 | — Wrexham i 10 1: — — = 
Bradford ..  .. „ 19] 3954 | —356 (0.775 | + 9,237 | 39 | +2 К | Yorks, Woollen Diat. ` „ 10 372 | — 5,911 — 6 — 
Brighton „ ee oe us P 27,853 — E E Cerdif „ 18 2001 488 "oO ш = | — 
rig " T" Ji s 816 | + — — — e 25 с бш ЛУ — OT: — 
Burnley | » 18 935 | 414 — — — — 8 Dublin Don ud „ 17 5,258 | — 68 | 13,046) + 381 46 | — 
Barnsley District ../ , 10 179 — 4,16 — —|— | Ban Ham „ 18: 7197198 | 10,755 + 3.431 5 |+ 
| Devotipoti „ 10 607 | + 6 | 11.658 + 347 5 — E Glasggosmwv .. 3 3 » 18 18,586 |+1434 | 96,529 | +12,175 65 1+ 
Dudley--Btourbridge. . „ 10 BMI 4115 21.418 4 2.240 1 — | § | Hall. d" „ 18 1,874 | 57 28,897) + 1,651 11 7 1 
б Gea ead » 10 нЗ | + 67 23,1091 + 8953, 10% + {| o | Ilkeston ; S. ч » 15 207 -- — „ 
Gravesend — Northfleet „ (10 810 -— | 5,935 = = & IIsie of Thanet .. .. „ 18, 1,279 | — 27 | 14,2200 — 82 — | — 
S Greenock—Pt.Glasgow | „ 10 640 | + 66 | 13,9691 4 1.251 74 | — 3 Leeds ys PM .. „ 185 5,70 | +179 | 90,875 | + 5.684 — | — 
L Hartlepool га e| n 10 ЗЗА OQ + 17 6,975, + 446 +2 | 2 Liverpool a .. p 11- 10,6002 |+ 195 | 275,060 | +10,657 | 101 + 
Kidderminster .. i5 » 10 155 | + HM 3,819. + 185, — Manchester ae ... 4, 18 12,069 |40471 — — 110 * 
Mea: cpm dac Ж зд E H e oc. = 
T T t 446 c 3 — , Portsmou ©» Е. 2.7 БЕ p D 
. | 10% 59 | + 20 18 % t 146 8 | — | É Sound „ 19 4,49 % | Sar 1406 — | — 
= Peterborough .. ee : — ' 8,690 — — |- Southampton es i is 1,15 + — — Be em 
Z Poole .. .. .. „ 10 857 4 65 7.572 + 1,287 — 8 Sunderland А „ 20 1,222 | +189 | 19,350 + 592 9 |+ 2 
гое és ss is m ыш — 19 42,072 + 2,547 — |. | Central London Railway, „ 18 oe 935 13 205 E ы A == 
о%певау.. oe m 0 +118 2,710 + 975 — | — Chatham & District Co. 9 2 | + , т T 
5 ee .. " 8 91 = 1,241 = —|— City and 8. London Ry. : 19, 2490 | — 79 7.418 — "168 6 | — 
Southport s «y P. 10 378 | + 90 7,804 + 1,635 63 | — Dublin and Lucan Rlwy. „ 19 196 | — 6 365 — 27 — — 
T. iverrool Overhead Rv.“ 19 | 1,749 | +109 5.189 +890! “8 
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MODERN. VIEWS ON MATTER: THE 
REALISATION OF A DREAM. 


By Bm WILLIAM CROOKES, F. R. S., &c. 


An Addrese delivered before the Congress of Applied Chemistry 
at Berlin, June 5th, 1903. 


(Concluded from page 116.) 


Ler me briefly recount some of the properties of radium, aod 
show how it reduces speculations and dreams, apparently impos- 
sible of pr of, to a concrete form. 

Radium is a metal of the calcium, strontium, and barium group. 
Its atomic weight, according to C. Runge and J. Precht, is probably 
about 258. 

The spectrum of radium bas several well-defined lines; these I 
have photographed and have also measured their wave-lengths. 
Two, especially, are strong and characteristic. Опе, at wave-length, 
3,641971, and the other, at wave-leugth, 3,814 58. These lines 
enable radium to be detected spectroscopically. 

The emanations cause soda-glass to assume a violet colour, and 
they produce many chemical changes. "Their physiological action is 
strong, a few milligrammes brought near the skin in a few hours 
producing а wound difficult to heal. 

The most striking property of radium is its power to pour out 
torrenta of emanations bearing a certain resemblance to Roatgen 
rays, but differing in important points. 

The emanations from radium are of three kinds. Оле set is the 
same as the cathode stream, now identified with free electrons— 
atoms of electricity projected into space apart from gross matter— 
identical with matter in the fourth or ul ra-gaseous state," 
Kelvin's “satellites,” Thomson's “corpuscles,” ог "'particles;" 
Lodge's disembodied ionic charges, retaining individuality and 
identity." "These electrons are neither ether-waves nor a form of 
energy, but subetances possessing inertia (probably electric). Libe- 
rated electrons are exceedingly penetrating. Tney will discharge 
an electroscope when the radium is 10 ft. or more away, and will 
affect & photographic plate through five or six mm. of lead and 
several inches of wood or aluminium. They are not readily filtered 
out by cotton-wool; they do not behave as a gas, i. e., they have not 
properties dependent on inter-collisions, mean free path, &c.; they 
act more like a fog or mist, are mobile and carried about by a cur- 
rent of air to which they give temporary conducting powers, cling- 
ing to posituvely electrified bodies and thereby losing mobility, and 
diffusing on the walls of the containing vessel if left quiet. 

Electrons are deviable in a magnetic field. They are shot from 
radium with & velocity of about one-tenth that of light, but are 
gradually obetructed by collisions with air atoms, so that some 
b:come much slowed, and then are what I formerly called loose and 
erratic particles, which diffuse about in the air, and give it 
temporary conducting powers. These can turn corners, can be 
concentrated by mica cones into а bundle and then produce 
phoephorescence. 

Another set of emanations from radium are not affected by an 
ordinarily powerful magnetic field, and are incapable even of 
passing through thin material obstructions. These emanations have 
about one thousand times the energy of those radiated by the 
deflectable particles. They render air a conductor and act 
strongly on a photographic plate. Their mass is enormous in com- 
parison with that of the electrons, and their velocity is probably as 
great when they leave the radium, but, in consequence of their 
greater mass, they are less deflected by the maguet, are easily 
obstructed by obstacles, and are sooner brought to rest by collisions 
with air atoms. The Hon. R. B. Strutt® was the first to atfirm that 
these non-deflectable rays аге tre positive ions moving in a stream 
from tbe radio- active body. . . 

Rutherford has shown that these emanations are slightly affected 
in & very powerful magnetic field, but in an opposite direction to 
the negative electrons. They are therefore proved to be positively 
charged bodies moving with great velocity. For the first time 
Ratherford has measured their speed and mass, aud, he shows 
they are ions of matter moving with a speed of the order of that of 

ht. 

Pere is also a third kind of emanation produced by radium. 
Besides the highly penetrating rays deflected by a maguet, there 
are very penetrating rays not at all affected by magnetism. These 
accompany the previous emanations, and are Routyen rays—ether 
vibrations—produced as secondary phenomena by the sudden 
arrest of velocity of the electrons by solid matter, producing а 
series of Stokesian ' pulses" or explosive ether waves shot into 
space. 

Many lines of argument and research tending towards the same 
point give trustworthy data by which to calculate the masses and 
velocities of these different particles. I must deal with big figures, 
but big and little are relative, and are only of importance in relation 
to tbe limitations of our senses. I will take as the standard the 
atom of hydrogen gas—the smallest material body bitherto 
recognised. The mass of an electron is „btb of an atom of 
hydrogen, or 3 x 10-7" grm., according to J. J. Thomson, and its 
velocity is 2 x 10? centimetres per second, or two-thirds that of 
light. The kinetic energy per milligramme is 10!’ ergs, about 34 
million foot-tons. Becquerel has calculated that 1 square centi- 
metre of radio-active surface would radiate into space 1 gramme of 
matter m 1 billion years. ' 


— — — —— — 


* Phil, Trans. R. S., A., 1901, Vol. cxovi., p. 520. 
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The positively electrified massea or ions are enormously great 
in comparison with the size of the electron. Sir Oliver Lodge 
illustrates it thus :—If we imagine an ordinary sized church to be 
an atom of hydrogen, the electrons constituting it will be repre- 
sented by about 700 grains of sand each the size of an ordinary full- 
stop (350 positive and 350 negative) dashing in all directions 
inside, or, according to Lord Kelvin, rotating with inconceivable 
velocity. Put in another way; the sun's diameter is about 14 
million kilometres, and that of the smallest planetoid about 24 
kilometres. It an atom of hydrogen be magnitied to the size of 
the sun, an electron will be about two-thirds the diameter of the 
planetoid. 

The extreme minuteness and sparseness of the electrons in the 
atom account for their penetration. While the more massive ions 
are stopped by inter-collisions in passing among atoms, so that they 
are almost completely arrested by the thinnest sheet of inatter, 
electrons will pass almost unobstructed through ordinary opaque 
bodies. 

The action of these emanations on phosphorescent screens is 
different. The electrons strongly affect a screen of barium platino- 
cyanide, but only slightly one of Sidot’s zinc sulphide. On the 
other hand, the heavy, massive, non-deflectable positive ions affect 
the zinc sulphide screen strongly, and the barium platino-cyaaide 
screen in a much less degree. 

Both Röntgen rays and electrons act on a photograpl.ic plate and 
produce images of metal and other substances enclosed in wood and 
leather, and throw shadows of bodies on a barium platino-cyanide 
Screen. Electrons are much less penetrating than Rvatgen rays, 
and will not, for instance, show easily the bones of the hand. A 
photograph of & closed case of instruments is taken by radium 
emanations in three days, and by Roatgen rays in three minutes. 


-The resembiance between the two pictures is slight, and tbe 


differences great. 

The power with which radium emanations are endowed of dis- 
charging electrified bodies is due to the ionisation of the gas 
through which they pass. This can be effected in шапу other 
ways; thus, ionisation is communicated to gases faintly by the 
splashing of water, by flames and red-hot bodies, by ultra-violet 
light falling on negatively electrified metals, and strongly by tke 
passage of Копёреп rays. 

According to Sir Oliver Lodge’s electronic theory of matter, a 
chemical atom or ion has afew extra negative electrons in addition 
to the ordinary neutral atom, and if these negative electrons are 
removed it thereby becomes positively charged. The free electron 
portion of the atom is small in comparison with the main bulk, in 
the proportion in hydrogen of about 1 to 700. The negative charge 
consists of super-added or unbalanced electrons—one, two, three, 
&c., according to the chemical valency of the body, whereas the 
main bulk of the atom consists of paired groups, equal positive and 
negative. Ав 800n as the excess electrons are removed, the rest of 
the atom, or ion, acts a massive positively charged body, hanging 
tightly together. Ia a high vacuum the induction spark tears the 
components of а rarefied gas apart; the positively charged ions, 
having great comparative density, are soon slowed down by collisions, 
while the electrons are driven from the negative pole with an 
enormous velocity depending on the initial electromotive force and 
the pressure of gas inside the tube, but approaching, at the highest 
exhaustions, half that of light. 

It is recognised that electrons have the one property which has 
been regarded as inseparable from matter—nay, almost impossible 
to separate from our conception of matter— I mean inertia. Now, 
in that remarkable paper of J. J. Thomson's, published in 1881, he 
developed the idea of electric inertia (self-induction) as in reality 
due to & moving charge. The electron, therefore, appears only 
as apparent mass by reason of ita electro-dypamic properties, 
and if we consider all forms of matter to be merely congeries 
of electrons, the inertia of matter would be explained witaout 
any material basis. Оа this view, the electron would be the 
“ protyle" of 1886, whose different groupings cause the Genesis uf 
the Elements. 

There is one more property of the emanations of radium to 
bring before your notice. I have shown that the electrons produce 
phoephoresence of asensitive screen of barium platino-cyanide, and 
the positive ions of radium produce phosphorescence of a screen of 
zinc blende. 

If a few minute grains of radium salt fall on the zinc sulphide 
screen, the surface is immediately dotted with brilliant specks of 
green light. In a dark room, under a microscope with a #-in. 
objective each luminous spot shows а dull centre surrounded by а 
дійовеа luminous halo. Outside tke halo, the dark surface of the 
screen scintillates with sparks of light. No two flashes succeed on 
tbe same epot, but they are scattered over the surface, coming and 
going instantaneously, no movement of translation being seen. 

If a solid piece of a radium talt ia brought near the screen, and 
the surface examined with a pockzt lens magnifying about 
20 diameters, scintillating pots are sparsely scattered over the 
surface. Bringing the radium nearer tbe screen, the scintilla- 
tions become more numerous and brighter, until, when close 
together, the flasbes follow so quickly that the surface looks like 
a turbulent luminous sea. When the scintillating points are few, 
there is no visible residual phosphorescence, and the successive 
sparks appear atoms of intensest light," like stars on a black sky. 
What to the naked eye seems like а uniform " milky way," under the 
lene, becomes а mulcitude of stellar points flashing over the whole 
surface. 

Ia a vacuum the scintillations are as bright as in air, and, being 
due to inter-atomic motion, they асе not affected by extremes of low 
temperature; in liquid hydrogen they are as brilliant as at the 
ordinary temperature, 

A convenient way to show these scintillations is to fit the blende 
screen at the end of a brass tube with a speck of radium galt in front 
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about a millimetre off, and to have a lens at the other end. I propose 
to call this little instrument the Spinthariscope, from the Greek 
word oc7wóapis,* a scintillation. 

It is probable that in these phenomena we actually witness the 
bombardment of the screen by the positive ions hurled off by radium 
with а velocity of the order of that of light. Each particle is rendered 
apparent only by the enormous extent of lateral disturbance produced 
by its impact on the sensitive surface, just as individual drops of rain 
falling on a still pool are not seen as such, but by reason of the splash 
they make on impact, and “the, ripples; and, waves they produce in 
ever-widening circles. a 72 

Indulging in a "scientific use of the imagination,” and pushing the 
hypothesis of the electronic constitution of matter to what I consider 
its logical limit, we may be, in fact, witnessing a spontaneous dissocia- 
tion of radium—and we begin to doubt the permanent stability of 
matter. The chemical atom may be actually suffering a katabolic 
transformation, but at во slow a rate that, supposing a million atoms 
fly off every second, it would take a century for weight to diminish 
by one milligramme. 

It must never be forgotten that theories are only useful во long 
as they admit of the harmonious correlation of facts into a reasonable 
system. Directly a fact refuses to be pigeon-holed, and will not be 
explained on theoretic grounds, the theory must go, or it must be 
revised to admit the new fact. The nineteenth century saw the 
birth of new views of atoms, electricity and ether. Our views 
to-day of the constitution of matter may appear satisfactory to us, 
but how will it be at the close of the twentieth century ? Are we 
not incessantly learning the lesson that our researches have only a 
provisional value? A hundred years hence, shall we acquiesce in 
{һе resolution of the material universe into а swarm of rushing 
electrons ? 

This fatal quality of atomic dissociation appears to be universal, 
and operates whenever we brush а piece of glass with silk; it 
works in the sunshine and raindrops, and in the lightnings and 
flame; it prevails in the waterfall and the stormy sea. And although 
the whole range of human experience is all too short to afford а 
parallax whereby the date of the extinction of matter can be 
calculated, Protyle, the ''formless mist," once again may reign 


supreme, and the hour hand of eternity will have completed one 
revolution. 


MUNICIPAL TRAMWAYS ASSOCIATION. 


THE annual conference of the Municipal Tramways Association 
of Great Britain was held at Glasgow, on July 8th, 9th and 10th, 
under the chairmanship of the president, Mr. John Young, general 
manager of the Glasgow Corporation Electrical Tramways. 

There was an attendance of about 70 members of the Association. 
The meetings were held in the Council Hall of the municipal build- 
ings in George Square. The conference assembled on the morning 
ot July 8th, and tbe members were welcomed to Glasgow by Lord 
Provost Sir John Ure Primrose, Bart., who was accompanied by the 
majority of the members of the Corporation Tramways Committee. 
In the course of some remarks the Lord Provost said that he under- 
stood that the Association was founded about a year ago with 
between 60 and 70 municipalities in its membership. Its object 
was for conference in which experience would be exchanged and 
information given. It was not a close corporation; it was in the 
very best sense a confederation for mutual benefit and help among 
municipalities involved in the work. 

Councillor Paton, convener of the Tramways Committee, remarked 
that before the Association was formed the various municipalities 
of the country had acted together in any object they wished to 
accomplish, and when they wanted to bring pressure upon the 
Government departments. They had generally got what they 
wanted, through the unity which existed amongst municipalities. 

The business of the conference was then proceeded witb, the 
chairman delivering a presidential address. He was pleased to 
state that almost all the corporations eligible had joined the Авво- 
ciation, and had sent the chairman, or deputy-chairmar, of their 
respective tramway committees to represent them at the con- 
ference. The membership was now 93, and they might fairly 
enough describe themselves as an association of municipal tramway 
experts and specialists. Although they were а municipal tram- 
ways association, they recognised that most of the questions and 
problems they should have to consider and discuss would apply to 
alltramways, whether operated by municipal corporations or b 
companies, and to tramway practice generally. They had, there- 
fore, taken the liberty of inviting the Street Railway Association 
and the Street Railway Accountants’ Association, of America, the 
Union Internationale de Tramways, and the Tramways and Light 
Railways Association, to send representatives to the conference. 
They were delighted to see some of these associations represented, 
Proceeding, Mr. Young remarked that the present age was un- 
precedented in history for new inventions and new industries. 
Electricity was responsible for most of these.  'lhe most im- 
portant of them had to do with the inter-communication between 


*'E»vó' éx vnòs Ópovcev dvak éxáepyos 'AmóAAuv, 
dor eldduevos, uéow "arl той & dr тох\ха{ 
a mwÜapibes TwrOvTo, cédas Ó' els obpavàr Re 
(Here from the ship leaped the far-darting Apollo, like a star at midday, while 
rom him flitted scintillations of fire, and the brilliancy reached to heaven). 
Ношег'в Hymn to Apollo, lines 440—442. 


people and places the whole world over, and with the 

tion of passengers in and around our great centres of population, 
The electric tramway, or street railway, already occupied 
a very important place, and yet seemed to be only in its 
infancy. According to the latest returns for the United States 
the length of line had increased in 12 years from 8,193 
miles to 22,589 miles of single track, and of these 21,920 were 
electric lines. In this country, although we were slower than 
America or the Continent in adopting electric traction, progres 
had been very rapid during the past few years. He supposed 
we had now about 2,000 miles of electric tramways, while four or 
five years ago there were only a few miles. 

Mr. J. Dalrymple, accountant Glasgow 'Tramways, afterwards 
presented a report on the standardisation of tramway accounts, 
which produced & very lengthy and, at times, noisy discussion. At 
the close Mr. A. Baker, chief officer of the London County Tram- 
waye, submitted & paper on the hours of labour, &c., of tramway 
employés. 

After luncheon, an interesting discussion followed а report com- 
piled by the President on permanent way construction and main- 
tenance. A summary of the report was presented by Mr. Charles 
King, C.E., Glasgow. 

The President, in the course of the discussion, remarked that in 
Glasgow they used 60-ft. rails, and they found no difficulty in 
handling them. He thought that the chemical composition of the 
rails required more consideration than it had bitherto received, 
His conclusion was, that 56 or 57 of carbon was the mc:t satisfac- 
tory rail. Ae regards jointe, they were going to make extensive 
testa in the autumn on thermit and electric welding. Their 
gauge was 4 ft. 7? in. On the Govan side of the city the rails were 
laid down so that they could be used by railway wagons, and this 
had formed the standard. One hundred tons on four wheels, pro- 
ceeded Mr. Young, was not uncommon in Glasgow. Those loads 
knocked about the track in a most unmerciful way, and he thought 
the loads should be restricted to а certain wheel which should be of 
8 certain breadth. 

Mr. Holliday, of Brighton, remarked that tramway construction 
had been having his attention for something like 25 years, so that 
he knew а little about it. In constructing electric lines, he had 
always found the weakest spot was the rail joints. Не had tried 
many means in order to get over this difficulty. At Brighton he 
had made a new departure from what he had seen in this country. By 
the introduction of a sleeper or eye beam under each rail joint, 
and running transversely to and bolted to the rail, they got a form 
of anchor, because the whole weight of the concrete body was put 
on the joint. He had been watching this carefully, and bad not 
found a defective joint. With regard to length of rail, he had 
always been against using a rail which was too long on account of 
the liability of buckling by men who were not careful in handling 
them. He advocated the adoption of a standard gauge. The only 
objection he could see to the 4 ft. 84 in. gauge wae, that it seemed 
to tit ordinary vehicular traffic very well. 

Other members joined in the discussion. 

In the evening the members of the conference were entertained 
to а complimentary dinner by the Lord Provost and Corporation of 
Glasgow. The function took place in the Banquetting Hall of the 
City Chambers. Lord Provost Primrose, Bart., presided, and 
amongst those at his Lordship's table were Mr. John Young, Coun- 
cillor Paton, and Sir James Bell, Bart, Glasgow; Councillor 
Smithson, Leeds; Councillor Baker, London; Alderman Groine, 
Blackpool. The company numbered over 200. 

After the loyal and patriotic toasts bad been honoured, Councillor J. 
Allen Baker, of the London County Council, proposed the “ Corpora- 
tion of Glasgow." In London, he said, they looked upon Glasgow as 
their municipal Mecca, and he believed that feeling was shared by 
many other corporations as well. With regard to tramways, he 
thought it was no small task to have been pioneers in a great enter- 
prise of that kind. Many municipalities had followed Glasgow's 
example, and now no fewer than 118 of them worked their own tram- 
ways. 

The Lord Provost, in reply, said that the municipalisation of the 
tramways was the outcome of a body of men in the Council who, 
after full deliberation, came to the conclusion that a service 
which monopolised the streets and lay at the very elemental 
foundation of comfortable progress through the city should be con- 
trolled and conducted by the governing body. 

Sir James Bell, Bart., ia proposing the “Municipal Tramways 
Association,” remarked that he had the honour of occupying the 
post of Lord Provost of the city at the time when the tramways 
were taken over by the Corporation, and he very natarally rejoiced 
at the enormous success which had followed that step. Asa result 
of the tramways development under municipal management, they 
saw houses rising on the outskirts of the city, thereby relieving the 
congestion in the city, and bringing down the death rate. 

Mr. John Young, replying, said that he did not think the Associa- 
tion had accomplished all they could have wished during their first 
year: but, if they had made only a fair start, they should be well 
satisfied. He thought they might fairly make that claim. They 
had already broadened their constitution, and developed a more 
comprehensive title and a wider and more influential membership. 

The conference resumed the following morning. At the business 
meeting the vice-president (Mr. C. R. Bellamy), general manager of 
the Liverpool Corporation Tramways, was elected president for the 
ensuing year, and Mr. Alfred Baker, chief officer of the London 
County Council Tramways, vice-president. Six new members were 
elected to the Executive Committee, as follows:—Councillor Paton, 
Glasgow ; Councillor Boyle, Manchester; and Councillor Smithson, 
Leeds, as representing Corporations; and Mr. C. J. Spencer, Brad- 
ford; Mr. H. England, Sunderland ; and Mr. P. Fisher, Dundee, as 
representing tramway managers. The conference for 1904 was 
arranged to be held at Liverpool. 
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Afterwards Mr. C. J. Spencer, Bradford, in place of Mr. C. В. 
Bellamy, Liverpool, read а paper in which he gave a comparison of 
the tramway conditions in America and Great Britain. 

The paper by Mr. L. Mackinnon, traffic superintendent of the 
Glasgow Tramways, on The Selection and Training of Motormen 
and Conductors," was taken as read. 

In the afternoon the members of the conference visited the 
Pinkston power station of the city tramways, and in the evening 
the Association dinner was held. 

The conference was brought to а conclusion on the Friday by an 
excursion on the turbine steamer King Edward to Inverary. 


THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


THE SUNDERLAND CONVENTION. 


SatorpDay, the 18th inst., witnessed the winding up of the eighth 
annual Convention of the Municipal Electrical Association. With 
an attendance greater than on previous occasions (due, it was 
whispered, to the dismal weather which prevailed during practically 
the whole of the time), the gathering promised to be more interest- 
ing tban its predecessors. Unfortunately, in this we were dis- 
appointed, as the discussions were, on the whole, uninteresting, 
both from an engineering and commercial point of view. Con- 
troversial papers were contributed by Aldermen Smith and Pearson. 
Mr. Le Rossignol described his own power station, and appended 
an interesting table of costa. Mr. Boot detailed his unfortunate 
experience with water-tube boilers (or possibly it would be more 
correct to blame the water). Dr. Panton contributed a useful paper 
on the very important subject of stimulating demand, and Mr. 
Jeckell described the methods he had adopted for lifting his town, 
Coventry, out ofthe mire. As to the visite, Sunderland on early- 
closing day in a downpour of rain is not a cheerful prospect, even 
when supplemented by a Corporation banquet, and many stragglers 
tooght the excitement of the Sunderland Railway Station in pre- 
ference to visits on '' special " cars. 

Thursday's gathering was welcomed by the chairman of the 
local gas company, a feature which was duly appreciated. 
From him we gathered that Newcastle was more advanced 
municipally than we had previously supposed it to be. In 
the afternoon, in a pouring rain, the visitors boarded more 
special cars and proceeded to view the Corporation's great achieve- 
ment—also partaking of light refreshments, on the invitation of 
the Corporation, and subsequently paying further visite to local 
establishments in special cars, specially remarkable from the fact 
that no one appeared to be aware of their destination. The evening 
found us studying a musical programme, presumably arranged by a 
local refreshment contractor. 

Middlesbrough was the meeting-place on Friday, and the dis- 
cussion on Alderman Pearson's paper on The Sphere of Utility of 
a Power Company" was taken there, having been left over from 
tbe previous day. After the consideration of the other papers set 
down in the day's programme, visits were paid to the Middles- 
brough electricity works, the Middlesbrough, Stockton and Thornaby 
electric trolley system, and other places of interest. 

Below we give abstracts of some of the papers, together with 
юпе comments of our own thereon, and the discussions which 
occurred at the convention. 


ELECTRIC TRACTION AS APPLIED TO THE NEW- 
CASTLE TRAMWAYS. 


By A. E. Le RossIGNOL. 


Tnm paper deals with a special case of a power station site, and 
із 006 a traction paper at all. 

The peculiarity of the site allotted for the station is that it was a 
piece of made ground about 80 ft. above the river. The chimney 
had to be founded on a concrete block formed over the head of piles 
driven down, it was believed, to an old roadway buried below. 
The concrete formed a block 30 ft. x 30 ft. x 15 ft. thick. 

The foundations of the other buildings also required special 
treatment, and were simply steel interlaced concrete blocks, which 


floated, so to speak, on the made-up earth. Indeed, where some of 


the original hard earth was found, it was cut away so as not to 
allow the blocks of concrete to go aground, the excavation being 
filled in soft to secure as equal conditions all over the foundation 
area as possible. 

The station is of such size as to contain eight Lancashire boilers, 
30 ft. x 8 ft. 6 in., and an economiser of 480 pipes, and there are 
coal] bunkers specially arranged to deliver the coal that has longest 
been in store, in order to avoid risk of spontaneous combustion. 

The generator sets are of 400, 635, 635, and 1,300 Kw., and a set 
of 3,000 xw. is being added, and there is a 1,500 ampere-hour 


To secure condensing water there are two high-lift centrifugal 
pumpa, which force water through a 24-in. pipe to the station. 
These pumps are driven by turbines fed by the retarn water from 
the condensers through another 24-in. main. The turbines provide 


about half the power required, the balance being provided by 
electric motors on the common spindle of the turbine and pump. 
The author adds a table of costs, based on seven million units per 
annum, including interest, labour, materials, management, and 
capital charges, generally to show how the attempt has succeeded 
which he has made to get over the difficulties of the site. 


Mr Rossignol's paper, which we abstract above, suggests at least 
that the construction of the Newcastle power station must have 
been a work of interest. The station site appears to have had one 
merit. It was electrically central. For the rest it was apparently 
Hobson's choice, and had no water for condensing, being 80 ft. 
above the river, and a 1 mile distant. Moreover, the ground was so 
nearly all made up that to prevent accident vhe original solid hill- 
side where it was encountered, was cut away and filled in soft во as 
to allow the concrete foundation blocks of the various station 
buildings to float freely on the made earth right across the 
narrow valley. The chimney alone was carried down by piles to 
the surface of an old stone paved road buried below. 

The chief interest turns on the supply of condensing water. 
After compelling the returning hot waste to do half the work of 
pumping up the ccld water from the river to the power station, the 
other half had to be helped up by electric power. It is assumed 
that the centrifugal pump and the turbine had an average efficiency 
of 70 per cent., and that in the cycle the etficiency was, therefore, 
50 per cent. Assuming that the pump, therefore, had au efficiency 
of 70 per cent, and the motor one of 80 per cent., and that the 
condensing water was thirtyfold the feed water, and that each 
H P.-hour required 24 lbs. of steam, we can calculate the foot-pounds 
of work to be done in liftiug the half of the water 80 ft. high. It 
amounts to fully 1'5 KP- minutes for each E. P.-hour, or 25 per 
cent. of the station HP. Even if we double this figure to 5 per 
cent. there should still remain a large balance in favour of con- 
densing, which may save 20 to 25 per cent. of the steam in a 
traction station. But one may still suggest whether all this water- 
lifting might not have been avoided by carrying а large exhaust 
pipe from the engines to the riverside instead of sending the river 
up-hill to bring the heat down. 

Theoretically, an exhaust pipe can be made air-tight, and with 
careful work even one а quarter of a mile long can be put together 
tight. There need not be very great loss if the pipe be fairly 
straight. There isa prevalent idea that steam will not flow down- 
hill, bat this overlooks the fact that the containing vessel is 
closed from the atmosphere and there is a vacuum vessel at the 
lower end. 

It seems probable that where there is a water supply within such 
reach tbat water can be sent up and on to a station, steam can more 
easily be sent down to the water. We are told that the selected 
arrangement demanded a pair of 24-in. pipes, which would there- 
fore occupy as much ground as one 4-ft. exhaust pipe of double the 
area. 

No figures are given either of the number of cars or of the atation 
output, from which can be calculated the output of exhaust steam, 
but it is tolerably certain that the cost of the two water mains would 
have more than covered the cost of the exhaust steam main, that 
the condenser placed at the river, if not in it, would have cost 
less than that on the hill, the air-pump would have been less, 
and a mere propeller as circulating pump would have consumed 
a fraction of the electric energy consumed by the present pumps. 
It would be interesting to know if anything beyond hide-bound 
precedent determined upon the scheme to pump hundreds of tons 
of water up hill to bring down a few imponderable heat units. 

The condensed steam from the surface condenser would so easily 
and economically have been carried up hill in a pipe laid inside the 
large exhaust pipe. It seems that the same results could have been 
secured with very much less capital expenditure. We are not told 
if the 24-in. water mains are or could have been exposed on the 
surface, but if they could have been what a fine opportunity was 
missed of a cheap surface condenser 400 yds. long. 

The energy and labour to run the pumping station alone cost over 
2 per cent. of the total cost per unit. The return of the condensed 
steam would not require more than about one-twentieth the energy 
swallowed by the centrifugal pump, if во much. Altogether а good 
opportunity seems to have been missed of showing what a con- 
venience it is to drive machinery at a distance by electricity, and 
of proving that a tight exhaust pipe is possible. 


In the short discussion which followed the paper, Messrs. Quin 
and CoLLNOS Bis Ho H questioned the soundness of the chimney 
foundation, which appeared to them to be resting on the old Roman 
Road. 'The former also voiced the merits of the Lancashire 
boiler, while the latter, together with Mr. Втвкетт, Burnley, and 
Dr. Рлнток, Bolton, found fault with the author's figures. 

Mr. CHaTTOCK, Bradford, described an alterpative arrangement 
for utilising the syphon action of the return water, in the caseof а 
condensiug plant similarly situated to that at Newcastle. The 
efficiency was about 40 per cent., and there was no turbine to look 
after. 

Mr. LE Rossicnov replied briefly, stating that the period for 
repayment of loans on buildings was 30 years, and on plant 20 years. 
The mains cost £10,000, and were included in the capital costa, of 
which the total amounted to £160,000, or, including land, £200,000. 
The maximum load was 2,920 xw., and the average 800 K w., while 
the load factor was 28 per cent. The engines were designed for 
either condensing or non-condensing, and the figures given repre- 


sented energy delivered from the switchboard, 
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MANAGEMENT AND WORKING OF BOILERS. 
By Horace Воот. 


Mr. Воот states that an engineer can gain more experience 
in five years’ life in an electrical station than in 50 years of 
ordinary industrial conditions. The result of this, as regards 
the author, is to favour a combination station of Lancashire 
and water-tube boilers—the latter to undertake tbe peak loads, the 
former to take the more steady loads. A tableis submitted showing 
& few prominent figures, according to the author's experience, and 
we reproduce it herewith because it possesses а value to-day as 
evidence that extravagant claims for water-tube boilers are not 
made by men of experience. This table gives the evaporative 
capacity of the Lancashire and water-tube boilers in use at 
Tunbridge Wells. The internal measurements of the Lancashire 
boilers are 30 ft. iu length x diameter 8 ft. 6 in., 200 lbs. working 
pressure. 


Boilers. Babcock. | Lancashire. 
Evaporative capacity, lbs. water per hour 4,500 7,000 
Grate area, square feet a T a 30 39 
Heating surface, square feet 1,468 1.080 
Floor space, square feet F n 147 402 
Lbs. water evap. per sq. ft.— Grate surface .. 150 180 
х " Heating surface 3 | 6:47 
" " Floor space 306 174 
Capital cont of boiler and setting... £543 4985 
Capital cost of suberheater "T T £90 £132 
Total capital cost boiler and superheater... £633 £1,117 
Capital cost of boiler per 1,000 lbs. water 
evaporated (exclusive of brickwork)  ... £139 £159 
Quantity of water in boiler at normal level | 1,250 gals. | 7,000 gale. 
Quantity of water in boiler with water 
just showing in gauge glass se . . | 980 gale. | 6,000 gals. 
Leogth of time available in an emergenc 
without feed water at full working load | 36 min. |lhr.25 min. 


| 


The author also appends a set of rules which he ſhas drawn up. 
We need not reproduce these, as they аге but drawn up from 
ordinary practice in caretaking of boilers. The author advo- 
cates full inspection of water-tube boilers every three months: 
that 6 to 10 gallons of parattin or soda should be immersed in the 
boiler before cleaning, fur 60 hours, at not above 50 10е, pressure, 
and that the water should then be lowered slowly, and each row 
of tubes scurfed while the water is still in them. I'he author has 
devieed a special appliance for testing tubes alone one at a time 
at a high pressure, so as to avoid testing tubes at a pressure 
undesirable for the steam drum. Thus risky tubes may be 
discovered, he considers, without over-stress on the boiler as a 
whole. The appliance is, in brief, a special cap tightened by a set 
screw, which forces a closer upon the header at the same time as it 
closes tbe cap. 

The author keeps records of tube renewals on a special tube plan, 
and generally keeps a log of boiler repairs. Не does not find tbe 
turbine tube cleauer to be economical of water, and a new tube 
might be cheaper than cleaning out an old one. The importance of 
tubes being clean, is shown by the usual table of loss of ећсіепсу 
due to scale, a table of long standing, which, perhaps, requires 
further proof of its truth. Air leaks in brickwork are stopped as 
вооп a8 found. About 10 per cent. of tubes are renewed annually. 
They are 16 ft. long x 4 ft. diameter, and т; in. thick, and сог 
268. 6d. to renew, labour included. 

The lower tubes give the most trouble, the three lower rows 
failing by blisters about 6 in. from the bridge. The author prefers 
wrought-iron to cast-iron headers, though he has not had avy 
actual trouble with the latter. : 

He uses only oil and graphite for cap joint making, advises mush- 
room valves and not balls as isolatiug valves, and recognises the 
notorious smokiness of the water-tube boiler without explainiug the 
теавопв for this fault, though һе makes some suggestions on this 
subject under the head of Lancashire boilers. He recommends 
8 iu. of fire thickness and a draught of 056 to 07 in., but does 
not say where be would have this measured, and he ratber mixes up 
his remarks on the two classes of boilers. 

He speaks well of the old style of plastic covering for shell 
boilers, and evidently is not over impressed with the magnesia 
mattrass, which is too delicate for boiler purposes. For 12 months 
two Lancashire boilers cost about £14 each for repairs all told, 
including fire bars and flue cleaning, being less than half the 
cost for water-tube boilers of little over half the evaporative 


capacity. The scurfing cost also is much less than for water-tube 
boilers. 


About 8 per cent. economy is claimed for superheaters. Flood- 


ing is condemned, and perfect shut-off of the gases is advised from 
the tubes when not passing steam. A sketch is given to explain 
this. Some superheaters we are told still contain cast-iron, but 
these are not commended, апа warnings are given which ought not 
to be required to-day. Superheaters, too, are made so as to be 
difficult to renew as revards individual tubes. 

The author complains about Tunbridge Wells water, and gives 
its analysis. He has tried certain trays to catch the scale in the 
boilers themselves with considerable success. 


Mr. Boot’s paper shows at once the strength and weakness of the 
average station engineer. After years of experience, Mr. Boot finds 
that the water-tube boiler costs about four times as much asthe Lanca. 
shire boiler in up-keep per unit of evaporation, and this does not 
include the cost of scaling. But he almost exhibits a novice’ 
experience of boilers in talking so much about cast-iron parta of 
boilers. Experienced boiler engineers do not parley with cast-iron 
as a material for boilers. It is to them anathema. They don't 
tolerate argument on the question, baving seen too much of it, 
dangers Mr. Boot condescends to discuss it—a dangerous 
precedent which experts cannot understand. They will have none 
of it. This all shows how our station engineers have been poisoned 
in their minds by American practice. There was no cast-iron per- 
mitted in any important part of a steam boiler at 100 Ibs. pressure 
or over until we were invaded by bad practice from America, and 
it has taken several years to purge water-tube boiler makers of this 
cheap апа nasty importation. 

The author appears also to have found, it may be tardily, that it 
pays him best to use Lancashire boilers for steady work, and only 
make spurts with water-tube boilers. The salient feature of the 
paper is the evident trouble that is experienced witb water-tube 
boilers. They seem to be a constant source of trouble and expense, 
which is not patent to the author, who appears to look on it all as 
very right and proper. The very diagram of tube renewals 
is itself proof of the troubles incidental to the water-tube 
type. Indeed, the whole paper is an unconscious condemna- 
tion of the type by an engineer who appears to give more than 
ordivary attention to caring for his boilers and to repairing air- 
leaks in brickwork, and generally attending to points that are often 
overlooked. Undoubtedly, great loss is incurred when brickwork 
is allowed to become leaky, and the painting of boiler walls has 
long been advocated in these columns as necessary to economy. 


It seems late in the day to find weldless tubes advocated, seeing 
that for water-tube boilers the weldless principle has been recognised 
for years as necessary. 


The welded tube and the cast-iron header are both cheap 
Americanisms that are foreign to English boiler practice, and 
would never have been tolerated by engineers of experience. 
They have been foisted upon electrical engineers as correct prac- 
tice. Nor can а good word be said for malleable dogs for securing 
tube caps. These also ought to be of steel. 


As regards smoke the author recognises that this is an attachment 
of the water-tube boiler, but he does not state why, nor does be 
explain that the water-tube boiler can be set smokelessly by anyone 
who chooses so to do further than referring to the arrangement 
adopted by Mr. Miller at Kensington, with chain-grate stoker, and 
& proper combustion chamber. It is, of course, to the proper 
chamber ratber than the stoker that smokelessness is due, апа it 
can be got any time if engineers will spend a fraction on fire- 
brick of wbat they now waste in coals. 

We certainly cannot agree that radiation losses are so much less 
with water-tube than with Lancashire boilers, and as regards 
leakage at the seating blocks, the elastic asbestos rope seating of 
Pearson's effectively stops this. 

Tbe author speaks of combustion, snd of fire thickness and 
draught, but he appears to miss the essential necessary to smokeless- 
ness, namely, temperature. Yet he knows what Mr. Miller has done, 
апа surely ought to realise that there ie but one true road to 
perfect combustion, and that this lies before him if he only will 
follow it. 


It seems that electrical engineers have gone backwards in steam 
boiler practice, and to paraphrase somewhat the author's own 
words, they have undone in tive years of retrogression, all that has 
been advanced in 50 years of ordinary industry, for they bave 
reinstated cast-iron asa material for boilers, have intensified smoke, 
and have set up boiler construction on lines so long condemned 
that examples of failure had existed for years in the museum of the 
M.S.V.A. before there were any electrical engineers in e»istence. 
We think the author is a bit at sea about the boiler insurance com- 
panies and reduction of pressure in shell boilers. There are five 
sources of water at Tunbridge Wells, and he seems to have got the 
worst of the bunch. Engineers would do well to note his remarks 
on superheaters, which are good and to the point in respect to 
flooding, to cutting off the hot gases from the idle tubes, and 
generally. 


In thus criticising the paper we do not wish to imply that it is 
not of great merit, for it is really a valuable paper, and one that 
ttation engineers may study with profit, not the less so, perbaps, 
because iti contains condemnation of certain modern methods of 
boiler making, which ought never to have been dug out of a 
dead past to pander to cheap and nasty alien ideas long ago con- 
demned as unfitted to English ideas of safety and durability. 


American boiler practice is distinctly inferior. Punched plates 
are still quite usual, we believe. Cast-iron is not yet dethroned, 


and the whole status of the boiler as a piece of workmanship is 


below the practice of this country. It took years of patient 
industry on tbe part of the boiler inspection companies to get rid 
of the grave malpractices of 50 years ago, and just about as 
soon аз а Sound construction had been arrived at and accepted 
heartily by most boiler makers, the professional element among our 
engineers, captivated by the one idea of small diameter, swallowed 
the water-tuoe boiler whole, just as sent over from America, with 
its welded tubes and cast headers, and even cast ends on steam 
drums. 16 has required a full score more years to bring up the 
water-tube boiler to constructional stability and soundness, and now 
we have a swarm of superheaters with cast-iron parts to be purged 
away. Everything seems totend to degeneration, and it is a vurious 
thing that the teachers of engineering seem least capable of 
regeneration, 
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We are glad to see Mr. Boot condemn the practice of superheater 
flooding, because, though perhaps in iteelf correct, under certain 
circumstances, it possesses a potential danger to the engine room. 

Obviously, any hydraulic test that can properly be applied (оа 
water-tube boiler drum will be uselessly small to apply to а tube of 
only, perbaps, one-tenth the diameter and one-third the thickness, 
and the appliance sketched by Mr. Boot may be usefully employed 
to test each water tube, especially where these are lap-welded, and 
therefore liable any day to open out and scald men to death after the 
manner of safety boilers for a half century back. 

It is a curious commentary on the novices’ argument for small 
vessels to contain steam pressure that the one part of the water- 
tube boiler which has caused no accident is the large steam drum 
that possesses a diameter over half that of many Lancashire boilers, 
and is to stresses considerably greater than were claimed 
not long ago as dangerous in shell boilers. 


a 


A discussion of considerable length ensued, in which Messrs. 
Wilmsburst, Rosenthal, Cooper, Brydges, Ruthven Murray, Hoadley, 
Maxwell Quin, Vignoles and Robinson took part. The poor 
results obtained with the author's water-tube boilers were com- 
mented on—it being generally agreed that the bottom rows of 
tabes might require occasional attention. From the fact that the 
top rows of tubes were unaffected, Mr. Wilmshurst concluded they 
were little used, and mentioned a wide boiler, of less height, a pro- 
posal which Mr. Rosenthal considered would have the effect of 
decreasing the retarding action and ultimate efficiency of the boiler. 
The chain grate stoker, as a smoke curer, seemed to be in consider- 
able favour. 

Certain speakers mentioned the difficulty of keeping a thick fire 
over the whole length of the grate, and trouble with air leakage 
through the fire—difficulties which, it was stated, had been solved 


in later . 

5 considered that it was impossible to distort the 
beaders. Messrs. Rosenthal and Quin could not see eye to 
eye with the author in the utility of his tube-testing appliance, 
and Mr. Brydges questioned the advisability of testing tubes so 
often. 

Isolating valves were considered а very good thing, апа the 
question of flooding superheaters appeared to be a debateable point, 
it being mentioned that in the case of а McPhail superheater fitted 
to а Stirling boiler, the makers provided no means, and specially 
directed that it should not be flooded. 

In the matter of the feed-water, which had proved such a diffi- 
ealty to Mr. Boot, several speakers advocated the use of a chemical 
softening plant. Mr. Ruthven Murray considered that the econo- 
misr had an excellent effect on oily water. Mr. Vignoles found 
the Babcock & Wilooa water purifier satisfactory in removing oil. 
Mr. Quin recommended treatment with hydrated ferric oxide of 
iron or sulphate of aluminium for the same purpose, and Mr. Hoadley 
was putting in a chemical filter, not having found the baffle oil 
seperator satisfactory. 

Mr. Ruthven Murray used silicon cotton in sLeet steel lagging, 
and lined the outside of his boilers with glazed brickwork, with а 
view to preventing heat radiation. The importance of using СО, 
indicators seemed to be generally recognised. 

Mr. Boor, in reply ing, stated that his water could not be treated 
by any process, the only thing was to obtain another source. The 
Boiler Insurance Companies pay a large sum annually for tube 
renewals. In to the tube tester, he had tried it up to 700 lbs. 
per эд. in., and he had found it difficult to keep the joints tight 
with more than 400 Ibs. pressure, when testing batches of tubes. 
He did not consider it surprising that headers were distorted, con- 
sidering the temperaturesto which they were subjected. On the whole, 
his experience with Lancasbire boilers was the happier one. The 
effecta of lagging and ite durability could only be judged after years 
of use. 


BOME STATISTICS OF ELECTRICITY SUPPLY. 


ALDERMAN J. P. бмттн, J.P., ex-Mayor and Chairman of the 
Electricity Committee, Barrow-in-Furness, submitted & paper on 
the above subject based mainly upon the quarterly returns pub- 
lished in the Electrical Times. He admits the difficulty and danger 
of dealíng with figures, tbat with a little careful selection and mani- 

ion can be made to prove almost anything. He also, in 
reference to the number of provisional orders that have not been 
worked, candidly states that almost the whole are in the hands of 
the municipalities, many of whom, however, it is to be feared are 
only using them fora purpose for which they were never intended, 
viz., to keep out a private company." 

He thinks this a practice very much to be condemned, and blames 
the Local Government Board for not trying to stop it, but he 

to be oblivious of the fact that the department he refers to 
bas nothing to do with it. The granting and revocation of provisional 
orders rest with the Board of Trade, the Local Government Board 
only coming on the scene when loans are required for putting the 
orders into operation. 

Among the numerous fables of statistics included in Alderman 
Smith’s paper may be enumerated a summary of electricity under- 
takings, showing that local authorities have 204 works in operation 
and 104 under construction, against 103 and 36 respectively by com- 
panies. The orders obtained and in abeyance are 114 in the hands 
of loca] authorities and 19 held by companies. These latter figures 
justify the Alderman’s stricture upon the action of municipalities in 
taking the powers purely for obetructive purposes. 


His second table, which deals with & comparison of the output of 
municipalities and companies, shows the general progress of the 
business, but as the largest towns are in the hands of the local 
authorities, the outputs are, of course, much larger in their case 
than among companies operating in the smaller districts. In the 
metropolis the business of the companies is greatly in excess of that 
of the muuicipalities, the latest returna of units sold showing 
75,531,716 by tbe companies against 16,539,483 by local authorities. 

Table III., dealing with the relative capital outlay by Corpora - 
tioos and companies, was also referred to in the President's address, 
and is subject to the same objections, viz., that an attempt is made to 
compare costa without the necessary data; it by no means follows that 
the best value is obtained, because less cost is incurred per kw. of 
plant; the difference in outlay for sites by Metropolitan companies, 
for instance, ів not to be compared with the cost of land in many 
districte, and in some cases no charge for it at all appears in muni- 
cipal electricity accounts. 

Tables comparing coste of production occupy several pages of the 
paper, and here again the figures depend upon many factors which 
affect the results. 

Alderman Smith dwells upon the price at which current is sold, 
and claims that the consumers are supplied on better terms by the 
municipal traders than by private enterprise, and calculates that 
" had the municipal stations charged the same rates as the com- 
panies, they would have enjoyed an increased revenue during 
1901, of no Jess than £444,519, equal to 262 per cent. on the 
capital invested. This appears to us strong evidence of reckless 
trading, if such figures have any value— which we question —as 
municipal trading in electricity supply cannot be shown to have 
paid, and the companies have bad to be content with very moderate 
dividends considering the nature of the business. 

The interest and sinking fund is the great bugbear of Alderman 
Smith, and his paper deals fully with it. He cannot see the way to 
further substantial reductions in price owing to the abnormally 
heavy payments on this account, and one cannot but sympathise 
with him in his agcnising reference to the heart of a chairman of 
Committee, of which he says if it is not too hard to receive 
any impression at all, surely these three fatal words would be 
revealed by & post-mortem examination," viz., interest and sinking 

und. 
á The author points out how the gross profit is swallowed up by 
these items, and is appalled by tbe relation they bear to the total 
costs. He refers to variation in practice as to the sinking fund— 
which ranges from 25 to 62 years—and advocates a longer period 
for repsyment of loans, and a deferred period for commencing to 
provide the sinking fund. 


The discussion was opened by Mr. CHAMEN, who remarked that 
statistics could be made to prove anything, but in this case he 
thought they were unbiased. From reading the author's com- 
parison of the gas and electricity revenues at Barrow, he had been 
led to compare the coal bills of the two undertakings at Glasgow, 
and found that in the case of the electricity works it amounted to 
12 per cent. and the gas department 40 per cent. of the total 
revenue, во that, he thought, would leave them somethiog to draw 
upon. 

Mr. Vesny Brown expressed the opinion that as the Municipal 
Committee had six months in which to meet their shareholders, as 
compared with only seven days in the case of a company, it was 
possible in the former case for the shareholders to forget. He 
remarked on the number of provisional orders which were being 
transferred to companies. Mr. Brown ‘found himself unable to 
swallow the comparative tables contained іп the paper. Таву were 
misleading, did not contain sufficient information, and he was con- 
vinced that the companies were all that 18 good. They had done 
their duty to their areas of supply aud given equal chances; they 
would come out as good, if not better, than their rivals. Не 
strongly criticised the proposal to diminish the interest and sinking 
fund, and urged the desirability of not forgetting depreciation, also 
advanciog the novel theory that companies paying large dividends 
were enabling their shareholders to provide а depreciation for 
themselves. His closing thanks for having been allowed to help 
the discussion were received with laughter. 

Major-General WEBBER claimed that companies are not placed on 
the same basis as corporations in the matter of rating, and in the 
charges for road disturbances. T'he local authority never rates the 
private undertaker the same as itself. On the matter of capital 
expenditure, he reminded his hearers that the companies were the 
pioneers, and had expended large amounts on distribution net- 
works. 

Bailie W1LLock, Glasgow, defended the municipal conception of 
depreciation, and denied that the assessments on their electrical 
undertakings were in any way biased. In Glasgow they did not 
believe in appropriating the surplus from the gas and tramways 
undertakings for the relief of the rates, as it would be unfair between 
workman and the more wealthy ratepayer, the latter obtaining the 
large reduction in rates, while the former used the trams to the 
greater extent. 

Bailie McKzNzrE, Edinburgh, could not see how the interest 
and sinking fund were to bs reduced, he thought that а year or 
two's grace at the beginning was all thev were entitled to. He 
aleo favoured the formation of a reserve fund in preference to 
depreciation, disagreeing with the placiog of profit to the relief of the 
rates. He deprecated comparisons between companies and 
corporation, and did not think it reasonable to expect green- 
grocers to be the equal of company directors in administrative 
powers. 

This brought Councillor Scorr, York, to his feet, with a 
suggestion that if company directors would do their duty on muni- 
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cipal councils, they would, doubtless, manage better than small 
tradesmen. In every respect the municipalities were better than 
companies. He contended that companies paid large dividends 
to raise the price of their shares, and not as suggested to provide 
for depreciation. In York they paid more for reinstating the 
roads than the local gas company, and were not favourably rated. 

Dr. Panton, Bolton, considered that municipalities were in a far 
better position than the companies in regard to reserve. He 
also agreed with the other municipalists as regards rating, and 
thought that a depreciation fund should be provided, as it could not 
then be taken for any other purpose. 

Mr. MapGEN, on the invitation of the President, proceeded to 
sit on municipal worshippers generally. The tenor of his remarks 
was a vindication of company directors and their work; tbat 
many municipal advocates were young and ignorant; that Mr. 
Smith's figures were misleading without further particulars as to 
the distributing areas. He remarked that many Corporations had 
reaped the benefits of pioneer work carried out by the companies 
in undertakings they had taken over, and he thought that every 
credit was due to the engineers in small towns who made them 
successful rather than to certain self-satisfied Councillors from a 
larger city which would offer every chance of success. 

Councillor DowsoN, Doncaster, thought that no company under- 
took to supply in an unprofitable area, and Alderman Courts 
thought that the statistics proved the municipalities to be in the 
better position. 

Alderman Suita, Barrow, in replying to the criticisms, adhered 
to the figures given in his paper. He regretted the controversial 
nature of the discussion, and expressed his surprise that Mr. 
Madgen should have contested figares which were taken from 
& journal with which he was once associated. 


THE POSSIBILITIES OF FUTURE ECONOMIES IN 
ELECTRICAL ILLUMINATION. 


By W. A. CHAMEN. 


Тнк revenue of electrical undertakings will not be reduced, but 
increased, by improvements and increased efficiencies in lamps. 

The ordinary incandescent lamp takes from 34 to 4 watts per 

candle, and there seems little probability of improvement. The 
" Crawford-Voelker" lamp brought out some 12 months or во ago, 
and for which a high efficiency was claimed, appears to have been 
dropped. 
The Nernst lamp, of which it is eaid there are about 10,000 in 
use in Glasgow, effects а very considerable reduction in the con- 
sumption of energy for an equivalent amount of light as compared 
with incandescent lamps; an average life of 600 hours may be 
reckoned upon. Assuming that а lampere 250-volt Nernst lamp 
gives as much light as eight lamps of 16 C. p., the relative amounts of 
energy consumed in 800 hours, the useful life of an incandescent 
lamp, will be 409 and 204°5 unita respectively. 

The cost for incandescent lamps will be, at 4d. per unit, £6 16s., 
plus renewals, say 8s., a total of £7 4s. The cost for the Nernst 
will be £3 8s., plus cost of renewals, 4s. 8d., making a total of 
£3 128. 8d. 

As such materials as are used in incandescent gas mantles and 
Nernst lamps give off a brilliant light when heated to a moderate 
extent, there is no apparent reason why some combination of carbon 
and one or other of these materials should not be evolved to com- 
bine instantaneous lighting with high efficiency. 

The Hewitt mercury vapour lamp gives 1 c.P. with a consump- 
tion of energy of half a watt, but, owing to the absence of red rays 
in the light, it cannot be used for indoor illumination. The use of 
red glass does not, of course, improve matters, but makes them 
worte. It would seem possible by means of combination, that is to 
say, by mixing something with the mercury to produce a light 
having red rays in it. The lamps сап be made to work at any 
preseure from 50 to 500 volta, but а high pressure is needed to start 
it. This is obtained by means of ап induction coil. There is 
practically no limit to the life of the lamp, but it requires opening 
and washing ont every 1,200 or 1,400 hours. 

Turning to arc lamps, we tind by mixing various substances with 
the carbon the nature of the arc is completely altered. Thus in the 
Bremer and other patterns of flame lamps, the arc is prolonged 
aud the colour of the light modified, an orange tint being the most 
satisfactory. The efficiency of the light is very largely increased, 
the consumption being decreased to about & quarter of & watt per 
candle. The consumption of carbon is greater than with ordinary 
arce, necessitating more frequent trimming, and the light is not 
quite steady owing to the longer arc. 

Although giving a greater efficiency than ordinary arc lamps, the 
flame lamp has not yet been made to take a smaller current, the 
difference being in increased light. 

Another departure in arc lighting is the “vary small current” 
lamp, taking about 1 ampere, burning either with an open or 
enclosed arc. No actual experience regarding the cost of maintain- 
ing these lamps appears to have been gained, but, taking into 
consideration the cost of trimming, &c., it does not seem probable 
that it will beat the Nernst. 

The enclosed arc lamp has done good in spurring makers of open- 
type lamps to produce long-burning lamps. Open lamps burning 
60 hours can now be obtained, and an 80-hour lamp is rumoured to 
be forthcoming. 

The conclusions are, that the possibilities of future economies in 
electric illumination for all purposes are considerable, and that we 
may hope to see the consumption of energy for a given amount of 
light cut down to about half the present figure. 


— ä - ~~ —— — 


It is а good thing that electrical engineers should thus encourage 


at the outset every improvement in lamps or other current. 
consuming device, aud recognise that this by popularising elec- 
tricity, will, in the long run, mean increased revenue to the supply 
company. The gas companies were somewhat slow to appreciate 
this fact, and, at first, were opposed to improvemente in gas 
burners They have, however, learned by experience that every 
improvement is to their advantage. 

The compirison Mr. Chamen makes between a Nernst 250-watt 
lamp and eight lamps of 16 c.P., is hardly fair to the incandescent 
lamp; he should have taken a 250-watt incandescent lamp, when 
the comparison would have been much more favourable to the 
latter. 

Otherwise there is little to criticise in the paper, except Mr. 
Chamen's repeated expression, “ А consumption of energy " of so 
many watts per candle." 


SOME SUB-STATION DANGERS AND THEIR 
PREVENTION. 


[COMMUNICATED.] 


Тноген danger of life and limb to the electricians in charge 
of converting sub-stations is happily nowadays very slight, it is 
nevertheless not a negligible quantity, and a few points that 
may help to still further reduce the chance of accident may be 
deemed worthy of consideration. 

In the first place there is the danger of the rotary sparking 
across at the brushes owing to any sudden surge in the high 
tension voltage. This, of course, cannot be prevented, and 
the only way is to keep a reasonable distance from the com- 
mutator while the machine is on load; in this respect, 
lubrication of the commutator with paraffin wax should not 
be encouraged, as it tends to help arcing, especially if there 
happens to be a hunt on at the time, In our own experience 
we have seen bad burns received in this way, the flash 
occurring while the attendant was examining the lubrication 
of the carbons, and striking him full in the face, taking off 
the skin and burning away the hair. 

Then the terminals of the machine should certainly be 
covered with a wooden box at least (such а box can be made 
quite ornamental in a simple way). Usually the positive and 
negative terminals, consisting of flat rectangular blocks, lie 
quite close to each other, and it is the easiest thing in the 
world to lay а spanner or a file across them in an unthinking 
moment, or perhaps some such tool has been placed on а 
machine not running, and on starting up has lain unnoticed, 
with the consequence of a dead short and attendant evils. 

While on the subject of the rotary itself, a few further 
practical points may be of interest. 

In one case, in order to soften the brushes and ensure 
continuous lubrication and silent running, resort was had 
to boiling them in castor oil for several hours. This plan 
was at. first satisfactory, but the carbons soon began to give 
trouble by heating and burning &way at their rubbing 
surfaces, The oil also became troublesome by oozing out, due 
to this heating, causing the carbons to stick to the brush- 
holders, and when in course of time they had to be removed, 
the greatest difficulty was experienced in getting them out of 
their holders ; the oil seemed to form into a hard dry cement 


which stuck tenaciously to the brass, the consequence being 


that it took several hours of hard chipping to get them 
shifted. This lubrication is, however, unnecessary, for by 
setting the brushes at the proper angle, and by careful 
attention to the regulation of pressure, they can be made to 
assume a glass-like surface, and require practically no atten- 
tion at all. Another point is the use of an arrangement 
whereby the brushes on theslip rings can have their pressure 
varied by an easily get-at-able screw instead of having to 
undo nuts and bolts. 

A danger that is always (or very nearly always) negleeted, 
is the bringing of brass knobs through the switchboard 
panels from the iron supports behind. These knobs are 
always in good connection with earth, and the danger lies in 
the fact that careless or accidental connection with the 
switches by a metal tool sometimes occurs, with the inevit- 
able short, as the switches are less than а foot away. No 
doubt a very fine polish can be put upon these knobs, but in 
the interests of safety they should be capped with ebonite 
or other insulation. Such a cap, occasionally seen, is suscep- 
tible of a high polish, and, though of a dark colour, does not 
affect the amenities. We have seen such a short as that 
described, with bad burning as the result. Another source 
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of danger is the heating of the secondary switches through 
faulty connection with the jointing behind: a bigh resist- 
ance is set up, and in bad cases a very high temperature is 
developed. 

The boosters need careful looking after, as it is rather 
hazardous to have the terminals of a machine alive that is 
not on load (the booster, rotary, and induction motor are here 
assumed to be on one shaft). The remedy is, of course, the 
removal of booster plugs from the panels of all machines not 
on load ; and whileon this subject we may say that the metbod 
in vogue of screwing in the plugs is certainly rather clumsy 
and awkward, to say nothing of the wearing away of the 
thread due to the weight of the plugs while being inserted. 
The operation, too, is rather а long onc. Surely a system of 
awitches might be used with advantage. 

Again, there is always the chance that the carbon on the 
breaker may fly ont when the latter is suddenly released. 
This point needs careful looking after, as we have seen a 
carbon block thus fly and very nearly strike the operator. In 
dusting the penels, on the high tension side at any rate, one 
hand only should be used, despite the fact of the rubber 
matting beneath ; while any unnecessary touching of the 
voltmeters should be discouraged. 

In lubricating the slip rings a longer stick might be em- 
ployed than is generally in use, to ensure safety from an 
unexpected earth. 

In connection with outside work, in section pillars, &c., it 
is of importance that all interconnectors should be tested 
before the switches are pulled out: for though such inter- 
connectors be assumed dead, nevertheless cases have 
occurred when they were alive through previous faulty 
manipulation. We have heard of a very bad burning 
accident occurring recently through the pulling of a live 
interconnector understood to be dead. Again, the springs 
in the switches seem in many cases to rot or oxidise away, 
with the consequerce that such switches are practically 
useless in case of emergency. 

A complete outfit of medical necessaries should be at hand 
in every sub-station, while the address of the nearest doctor 
should be plainly and legibly written above the medical 
cabinet. 


SELECTION AND TRAINING OF MOTORMEN 
AND CONDUCTORS. 


We have nothing but praice for the methods outlined 
in а paper bearing the above title, read by Mr. 
Mackinnon at the Glasgow Tramways Convention, and 
we can confidently recommend them for earnest study to 
the heads of the unfortunately large number of tramway 
undertakings, where both the careful selection and thorough 
training of the men who will be responsible for the smooth 
running, public convenience, and safety, of passengers is 
performed in a short-sighted and slovenly manner. 

Glasgow cannot, and presumably does not, claim that these 
methods originated within her bounds, for they are largely, 
if not entirely, based on American models; but she may 
well claim considerable merit for the immediate and thorough 
adoption of the methods when conversion to electric traction 
began, and in this she has given a lead to English towns. 

When occasion haa offered, ўе have referred to the excel- 
lent training given in Glasgow, and we have not failed to 
urge the adoption of the same principles throughout the 
country, and this paper gives us another opportunity to 
reiterate our gospel of efficiency. 

There is no particular reason (80 far a8 we are aware) to 
think that the type of applicants for tramway employment 
in Glasgow differs to any extent from the general average 
throughout Britain, and it is most instructive therefore, and 
most ominous also to learn that in Glasgow not 20 per cent. 
of tbe applicants reach the platform of a car in an official 
capacity! In fact, Mr. Mackinnon states that 75 per cent. 
are rejected at sight almost, while only 40 per cent. of the 
remainder survive the full series of testa and examinations ; 
bat we heartily endorse the author's closing sentence that 
“ there is no doubt the stringency of the examination before 
admitting men to the service has tended towards getting a 
better class of men into the department, and it has also had 


the effect of making those who secure situations value them 
more highly." Particular attention i8 drawn to the latter 
part of the sentence, which we believe is suflicient answer to 
the kind of man who gives as his reason for not training to 
the highest useful pitch that a highly trained man is inde- 
pendent of his job and cannot be depended on to stay in the 
service; that, in fact, money wonld be spent on training 
men for other undertakings. The fallacy of this anti- 
educational theory must be obvious to every open-minded 
and experienced manager. There are, of course, managers 
who cannot keep good men, whether these are trained or 
untrained, but they will not be touched by an infinity of 
papers and articles. It matters not whether we are dealing 
with an individual or with a business undertaking or with a 
nation; the proven truth must hold that prosperity comes 
with education ; and education, whether of the unit or of 
the mass, cannot be attained without, first of all, intelligence 
to assimilate, and then time and money and trouble. 

Managers should remember that while the Unions every 
year are enforcing more strictly a standard wage, or a 
standard scale of wages, for the various grades of tramway 
employés, they are not yet controlling the admission of men 
to the service, so that, the wages being good, it behoves 
every manager to get his money's worth: and we have every 
confidence in asserting that the average value of the staff is 
below par value wherever selection and cultivation are not 
utilised to the fullest extent. Neither can we admit the 
plea that—without excessive expense—it is impossible to 
attract the right kind of man, and that selection must needs 
be limited or neglected altogether. The manager who puts 
forward such an excuse for a slovenly set of inefficients 
stands condemned either of an improper appreciation of the 
problem, or of sheer inertia. 

An abstract of the paper follows :— 


SELECTION AND TRAINING OF MOTORMEN AND 
CONDUCTORS. 


By L Mackinnon, Traffic Superintendent Glasgow Tramways. 


The efficiency of the service depends on the manner in which the 
motormen and conductors carry out their duties, and the manage- 
ment is judged by the standard of efficiency which is shown by 
these men. 

In Glasgow the bulk of applicants for situations are seen at a 
fixed hour, but it has been found of great service for the traffic 
superintendent to, as far as possible, hold himself in readiness to 
interview likely applicants at any time during business hours. 

Roughly speaking, three applicants are found to be unsuitable 
for every one whose application is worth considering, and ont of 
those whose applications are considered only about 40 per cent. are 
finally accepted, and enter the service of the department. 

In connection with the department there is a flourishing friendly 
society, with a membership of 2,500. A circular, giviug particulars 
of benefits to be derived from thissociety (to which the department 
contributes), ia handed to men when they enter the service, and the 
medical examination for entrance into the service is made to cover 
admission into this society. Membership is, of course, optional. 
Tbe medical examination is of a very thorough nature. This is ia 
the interest of the society as well as the department. as a super- 
annuation fund is now being accumulated, so that members of the 
friendly society who have served for 15 years and upwards in the 
department may, on becoming unable for work, receive a substantial 
weekly allowance. 

When the traffic superintendent considers that an applicant, 
from his general appearance and from his replies to a few pre- 
liminary questions, will make a good servant, he hands him two 
schedules to be filled up in the applicant's own handwriting. The 
first schedule, or application form, requires the applicant to give 


_ particulars of his employment for previous five years. The second 


or supplementary schedule requires the applicant to answer 
questions relating to his general health and autecedents. 

During the forenoon he is tested by опе of the officers of the 
traffic department for eyesight, colour seose, hearing and general 
intelligence. 

Should the applicant get through all these tests, he is put under 
training as a conductor for eight days, during which period he is 
paid fall wages. The best qualified conductors at each depót take 
charge of the learner and train him carefully in his duties. At the 
end of his period of training, if satisfactory, the probationer's 
practice note is signed by the men who have been teaching him, 
and he undergoes an examination by a ticket inspector, who also 
signs the practice note, if satisfied. 

After a period of satisfactory service as conductor—generally 
about six months—each man is withdrawn from the cars and put 
under training as a motorman. 

In Glasgow a fully equipped school for training motormen bas 
been fitted up at the Coplawhill Car Works, where the men are 
trained by an experienced engineer. 

The class in the school generally consists of 12 or 15 шеп. From 
25 to 30 per cent. fail to pass the necessary examination. Each 
man is supplied with instruction book, and during his first three 
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days' tuition he attends the school. On the first day the instructor 
carefully explains the use and action of the various appliances 
fitted on the car, and shows how the mechanism should be operated. 
Learners аге also drilled by means of the fixed controllers and 
brake spiadles already referred to, and the correct manipulation of 
the handles is explained, particular attention being paid to correct 
methods of acceleration and braking of cars for service and emer- 
gency stops. 6 

On Ње second day the men are taught how to detect common 
faults in the car equipment, and also what to do in the event of any 
breakdown in the electrical apparatus or overhead gear. On the 
afternoon of the second day all the points taken up are again gone 
over and a preliminary examination made to see how each man is 
progressing. 

On the toird day the class is taken out to Coplaw Street, where a 
d+ pot connection with a considerab!e grade has been laid. Here 
the men are tested on a special echool car fitted with magnetic and 
rheostatic brakes. Each man is carefully coached in running the 
car both backwards and forwards, and every possible care is taken 
to instruct the men in all points relating to practical operating of 
the cars. Men are also taught to handle live wires and how to 
make them “dead " when necessary. 

For the next four daya—that ів, on the fourth, fifth, sixth, and 
seventh days—the learner is out on the road under the care of an 
experienced motorman, who has, aíter examination, been authorised 
to instruct learners He here learns to handle the car through 
traffic. The learners sre frequently visited on the road by the 
motor- inspectors, who make notes of the progress shown, and report 
to the chief instructor. | 

Оп the afternoon of the seventh day the learner goes back to 
school for a preliminary examination in his knowledge of car 
details and platform duties, unsuitable men being rejected and 
returned to conducting. Tne next three and a half days are again 
spent on the road, uoder an experienced motorman, and epecial 
attention is given to those men who have shown sigus of 
nervousness or carelessness. The afternoon of the twelfth day is 
taken up with an examination conducted by the chief inetructor at 
the school, when suitable men are passed, and their lines forwarded 
to head office. 

A system has been instituted in Glasgow of examining each 
motorman or motorman-conductor once every three or four 
months, and men who fail to answer questions satisfactorily at this 
examiration are withdrawn from the Jist of motormen. These 
periodical examinations are absolutely necessary on a large system, 
as it is impossible for the superintendent otherwise to get at the 
undesirables. Some men who qualify will forget all they have 
learned within a very short time. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by aduly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | | 


" ErgcTnic " writes:—'' I should be greatly obliged if your legal 
contributor would give me some information on tbe following :— 
We have an electric plant supplying our stores and yards, and we 
want to carry the wires to supply our offices, which are about 80 
yards distant; to get at these, we should have to cross over the 
public road. Should the Corporation refuse to let us cross over the 
road, can we cross without their permiseion, and what height should 
we have to suspend the wires from the road? There are otber 
business premises between our stores and offices, but we can get 
permission to crcss these premises.” 

* ,* The question propounded by Electric” is one to which we 
have frequently been asked to give а reply. It is provided by 
Sec. 4 ot tbe Electric Lighting Act, 1888, that where any electric 
line or cther work may have been laid down ur erected in, over, 
along, across or under any street for the purpose of supplying 
electricity, or may have been laid down or erected in any other 
position for such purpose in such a manner as not to be entirely 
enclosed within any building or buildings, or where any electric 
line or work во laid or erected may be used for such purpose otber- 
wise tban under and subject to the provisions of a licence, order, or 
special Act, the Board ot Trade, if they think fit, may, by notice in 
wr.ting under the hand of one of their secretaries, to be served 
upon the body or person owning or using or entitled to use such 
electric line or work, require that such line or work shall be con- 
tinued and used only in accordance with the regulations prescribed 
by the Board. It follows from this provision that tbe Board of 
Trade regulations must be consulted before the wire in question is 
erected. А copy of tbese regulations may be obtained from the 
King's Printers. The question whether our correspondent will have 
to obtain the leave of the Corporation is one of greater difliculty, 
and cannot be answered without reference to the bye-laws in force. 
We may observe that in England, so long ав а wire suspended over 
a highway does not interfere with the traffic, and the freehold of 
the b gLway is not vested in the highway authority, wires may be 
suspended if the consent of the landowners on either side is first 
had and obtained. The right to interfere and prohibit the use of 
overhead wires can only be conferred upon the local authority by 
act of Parliament. 


It will be seen from the foregoing observations that a full answer 
can only be supplied to our correspondent's question after reference 
has been made to the statutes and bye-laws affecting the district in 
which he lives. If he desires to bring matters to a head as between 
bimself and the Corporation, he need only put up the wires at 
safe height above tbe surface of tbe road. If the Corporation 
desire to remove them, they can only do so under shadow of some 
legal right. 


NEW PATENTS APPLIED FOR, 1903. 


Complled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


14.913. “Improvements in electric arc lamps." Е. J. MrngrHY and A, 
Towssenn. Juty 6th, 

14,423. ‘Improved &apparatmis for electro-mechanical massage." E. Ap As- 
RN UNI, trading as Кув von Hoffman. July 6th. 

14.940. ** 4 device for indicating or preventing the exceeding of specified 
speeds on dynamos, motor-cars, and the like.“ E. NTWBETRG. July 6th 
(Complete. 

14,93. ** An improved electric furnace.“ P. В. J. WILLIa. (E. A. Sjosted, 
Canada) July 6th. 


14,979. "Improvements in electricity meters.“ Н. Aron. Joly 6th. 
(Com plete.) 

4,940, ‘Improvements in electricity meters.’ Н. Aron. July 6th. 
(Complete.) 
1.994. Improvements in or relating to a process and appsratus for obtain- 
ing a continuous electric current from a high tension alternating our. ent 
source. X. J. Borei. „F. J. Roch, Jun., Germany.) July 6th. Complete.) 


15,048, “Electrice signalling apparatus for railway trains." A. Bod EXE VER. 
Dated July 7tn.. (Complete 


15.059. *'Improvements in electrica] hauling apparatus." Sirurxs Bros, 


wp Co, Lem Siemens & Halke Actien Gesellschaft, Germany.) July 
Tin. (C oniplete.) 

15,0800. “Improvements in or relating to the manufacture of galvanic 
bateries,” W. P. THowpson, July 5th. 


15,005. "Improvements in keyboard telegrapl ic transmitters." M. Коттва. 
July 7h. «Complete. 


‚ 15,076. “Improvements in circuit. make-and.break apparatus for electric 
induciion coils.’ I.. I. HV. July 7th. 
15,077. “Improvements in apparatus for telephone exchanges" A. P. 


Hansen, (Date a phed tor under Patents Act, 1901, July 7th, 1902, being date 
uf application ia United States) July Т. (Coniplete ) 

15, % "Improvements in electrically-lit signboards and the like.” G. Вміти. 
July th. 


15.090. “Improvements in insulators for electrie telegraph, telephone aad 
other line construction." C. A. RAN DALI. July 8th. 

15,14%. “Improvements in electric apparatus for use in medicine ard surgery." 
А. GOLDSCHMIDT. July &th. 

15,156. ** An automatic electric welding macbine." 8. Z. de FRRBAXII. 
July 9th. 

15.199. “Improvements in induction coils for the ignition apparatus for 
motors." MancoNUs Winx LES TELEGRAPH Co., LTD., B. W. ASHLEY and К. A. 
HiNpH. July 9th. 

15,212. * Manufacture of soda and caustic potash chlorine and hydrochlorio 
acid by electroly-is of aqueous solutions.“ J. HxriBLIiNGo. July 9th. 

152:7. “Improvements in apparatus for varying electrical resistanoe.'' 
G. L. HocaN. July 9th. 

15,218, “An improvement in or relating to electric cut-outs. contact 
breakers, meters and similar electrical apparatus.” Н. Swanton. July 9th. 

15,213. “Improvements in means for sutomatically regulating electric 
currents generated by dvnamos," N. Warkivs. (The Consolidated Railway 
Electric Lighting and Equipment Co., United States) July ]! th. 

15.217. "Improvements in electre incandescent lamphoiders" Н. M. 
Danka and L. А. HackrTr. July 10th. 

15.257. Improved means for operating tha rail and condition pcints in 
clectric tramways or railways.“ W. MILLAR. July loch. 

15,266. ''Imyrovements in electrical switches." С. M. Dorman and R. A. 
SMITH. July 10th. (Complete.) 

15.864. ‘‘ Improvements in bars fcr protecting the openings in cleotrio lift 
cars." W.Srrowson, July llth. 

15.369. “Improvements in and relating to the operating cords of the tro'ley 
arms of electric tramways.” A. TavLoR, W. MoonEHEAD and T. H. EK1ING8COTE. 
July lith. | 

15.420. Process for the electrolytic production of zinc." К. KAISER. 
July llth. (Complete.) 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stampe). 


11,081. “Improvements in apparatus for au*omatically starting and stopping 
electric motors." The British Thomson-Houston Co., Ltd. Dated May lith. 

12,571. “Improvements relating to telephone systems." C. G. Burke. Dated 
June 3rd. 

13,438. ‘Improvements in electric railway systems for parcels and the like, 
with operation of the cars," H. H. Lake. (Communicated.) Dated June 13th. 

13,757. “Improvements in electric railways оп а sectional conductor system, 
and in signals theretor.’ E. W. Farnham. Dated June Lith. 

15,771. "A new or improved process for the electric heating and refining of 
metals and oher substances.“ G. H. Meller. Dated July 8th. 

17,002. ‘Ta provements in the manufacture of conductiog materials for 
electricity applicable more particularly tor use in the rubbing or sliding con- 
tacts of dynam. s and electric motors.” V. Lowendahl. Dated July, 3lst. 

17,210 Improvements relating to electric lighting and to the apparatus 
theictor." H. Mc Gellwray. Dated August Sth. 

17,708. "Improvements in signalling by electro-magnetio waves.“ R. A. 
Fe-senden. Dated August 12th. 

17.923, *'Electric arc lamp." J. A. Rignon. Dated August lith. 

17.924. An improved electric igniting candle for explosion motors. 
H. Luthy, Dated August lith. 
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BUSINESS, SENTIMENT, AND 
PROTECTION. 


It is often enongh asserted that there is no sentiment in 
business, but everybody knows that the statement is far 
from true. As a matter of fact, there is a good deal of 
sentiment in business, and its entire elimination is neither 
possible nor desirable. At the same time it is to be admitted 
that a predominance of sentiment is liable to make a 
business transaction unsatisfactory, and there is accordingly 
а very general understanding that a matter of business is 
undertaken for business purposes, as buying and selling are 
assumed to be intended to lead to the getting of gain. In 
ordinary transactions between individuals, there is little 
danger of this principle being forgotten, though there are, 
every day, instances of magnanimity and self-sacrifice, 
prompted by sentiment, on the part of a trader, when, 
perhaps, а transaction has not exactly followed the lines 
anticipated. Nevertheless, there is no inducement to 
advertise the existence of the sentiment, and usually 
the only result, is to produce caution in future transactions, 
Where a collective sentiment can be appealed to, there is 
greater danger, and, perhaps, of all sentiments the pseudo- 
patriotic is the most dangerous because the most alluring, 
and, with a limited horizon, apparently most praiseworthy. 

A case in point is found in the speech of the chairman at 
the annual meeting of the General Electric Co., Ltd., which 
appears in our “City” columns. Reporting a large increase in 
business and in gross profits, Mr. Byng intimated that there 
was one unsatisfactory feature — the loss at the Witton 
Works of £20,000, mainly due to the carbon factory. “ We 
started our carbon works,” said the chairman, ** because we 
were entirely depending upon German manufacturers. This 
was a dangerous position to be in, both from a business and 
a patrictic point of view." The danger from the point of 
view of the General Electric Co.'s business may clearly be 
left to their own judgment; the danger from the patriotic 
point of view is of more general interest and requires fuller 
Mr. Byng says it would be a source of great 
danger in case of war, because of the need of searchlighta on 
our fighting vessels. What is this danger? Is it the 
danger that our Navy will be unable to protect our mercan- 
tile marine in the transport of supplies ? If so, we fear that 
there are greater dangers than being without carbons. Or 
is it the danger that we may lack carbons by reason of being 
at war with the producing country ? France also is noted 
for its carbon manufacture. Is there any immediate 
danger of a coalition of France and Germany against 
England ? 

After revealing this national danger, Mr. Pyng proceeded 
to define the situation in relation to his company's 
own carbon works, They have cost £60,000 to erect, 
and a vast number of experimenta have been made, result- 


ing in a loss of £20,000, written off in che past year's 
0 


— — —— — — 
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accounts. Carbons are now being manufactured equal to, 
or better than, those made in Germany. And what is the 
result? The three largest foreign manufacturers have decided 
to reduce their prices во as to sell at a loss and kill 
the British industry. Mr. Byng has succeeded in finding 
some purchasers in Government departments and public 
bodies who are so far actuated by sentiment as to give their 


support *in spite of the price regulated by such indicated 


foreign policy,” and with this help and lower prices for raw 
materials, he hopes to keep his carbon works going until the 
country awakes from ite folly and puts a duty on imported 
carbons. Replying to questions from a shareholder, Mr. 
Byng stated ** the carbon works will be shut up unless we 
get Protection.” His speech was made with the object of 
enlightening not only his shareholders but the country at 
large. As the head of an important electrical organisation 
it is quite possible that his claim to Protection may go forth 
as representative of the electrical industry. 


In that spirit of inquiry which may be said to be the | 


spirit of the age, let us consider what would be the effect on 
the industry generally if Mr. Byng’s claims to Protection 
were recognised. 

Electricity is utilised for purposes of illumination. There 
are other methods of illumination with which electricity has 
to compete. The cheapness with which it can be furnished 
has an important influence upon its growth. The only 
item of consumption, outside the boilers, is the carbon, and 
if the price of carbon be increased, it cannot fail to retard 
the extension of electric illumination, with & consequent 
limitation in the manufacture of lamps, dynamos, switches, 
mains, and a proportionate restriction in the production of 
current. 

We have, for obvious reasons, limited our survey to the 
effect on the electrical industry of this proposed artificial 
increase in price in an essential article of consumption, and 
80 far from supporting the claim for Protection, we think it 
is obvious that the industry, as a whole, will be the gainer 
by maintaining the present freedom. Needless to say, we 
should be gratified to know that we were as well able to 
make carbons as any other nation. And since Mr. Byng 
says the raw material is cheaper here than in Germany, we 
must, for the present, decline to believe that the contrary 
has been definitely demonstrated. It is not only in new 
industries that factories are sometimes worked at а loss. If, 
however, the proprietors embark in their undertakings on 
principles of business without any reference to sentiment, 
they are better able to determine whether to persevere or to 
shut up. 

We are desirous that our area of inquiry should not be 
narrowed. We recognise, as we believe all our readers will 
recognise, that electrical industries will not be improved by 
dear carbons. We may go further, and recognise that the 
prospects of any other industry of the country will not be 
improved by dear light. But we must grant that that does 
not exhaust Mr. Byng's argument. Не says, in effect, your 
cheap carbons, your cheap electric light, are temporary ; 
when my industry is killed, prices will go up. If we are to 
accept as accurate Mr. Byny’s statement of facts, there would 
seem no particular reason for foreign manufacturers to have 
reduced their prices. There are no indications that the 
General Electric Co.’s factory could supply all the home 
demands which exist, and, as long as foreign manufacturers 
will give away their produce on threat of home production, 
there ought to be no difficulty in keeping prices down. And 
when the alternatives offered are а certainty of increase now 


against a problematical increase in the undefined future, it 


is but natural to take the chances of the future. 

We do not need to ask, with the erlalor, where are our 
killed industries ? But we must admit that killed industries 
have а peculiar habit of coming to life again. The 
Chamberlain family are providing arguments on both sides, 
Mr. Joseph is concerned for the one side, Mr. Arthur 
provides instances on the other. Не relates that a manu- 
facturer of glass prisms for chandeliers lost his trade from 
foreign competition. He started in the manufacture of the 
chandeliers, and made a fortune out of them. To point the 
moral, the General Electric Co. may extend their manu- 
facture of arc lamps if, as we trust, they be denied the 
protection Mr. Byng seeks on arc lamp carbons. 

We agree with Mr. Byng that general prosperity is very 
much a matter of individual selfishness, That is probably 


what he meant, though he put it a little differently“ the 
welfare of the country depends on the selfishness of the 
individual manufacturer." It is the selfishness of the indi- 
vidual manufacturer plus the selfishness of the individual 
purchaser which maintains the balance of general benefit. 
But we are less anxious to argue such pointe than we are to 
bring inquiry to bear on the effect of protection in the 
direction asked for. Distorted vision needs to be counter- 
acted as misapplied sentiment needs, as far as possible, 
to be eliminated from business. Patriotism implies the 
possibility of sacrifice on the part of the patriot. In this 
case, at any rate, Protection implies the transfer of the 
sacrifice to other shoulders. “ We are not going to stand a 
big loss every year for the public benefit," is а statement 
which is inconsistent with patriotism, but, is quite in accord 
with sound business, It needs only one correction, and that 
is in the assumption that there is any public benefit in the 
individual loss. 


ees 


THOSE of our readers who are members 
of the Institution will have received, 
during the past week, a notice to the effect that a meeting 
will be held fo-day (Friday, July 31st) at the offices of the 
Institution, to consider & resolution. The latter provides 
that the purchase of property in Tothill Street at the price 
of £16,500, and the sale of such of the investments of the 
Institution as the Council may select" to provide the pur- 
chase money, be sanctioned. 

Seeing that the matter is thus suddenly brought forward 
(on the score of urgency, it may be, in order to avoid the loss 
of an opportunity), and remembering that the great, majority 
of the members of the Institution are dwellers in the 
provinces, it appears that this very important question is 
likely to be settled by the votes of a small minority; possibly 
many even of the London members will be unable to attend, 
so that, in reality, the motion will be put forward and passed 
by the Council. But why this haste? If we mistake not, 
the sum named above practically comprises the whole of the 
investments which are not ear-marked for certain specific 
purposes, such as scholarships, prizes, and the benevolent 
fund. Obviously, the object is to obtain a aite upon 
which to erect, at a future date, a PERMANENT 
Номе” for the Institution. For the desire of our fellow- 
members to meet in their own hall, and take tea at 
their own table, we can, indeed, have no feeling but 
sympathy ; we trespass unduly upon the generous and 
ungrudging hospitality of the Civil Engineers, to whom, 
indeed, a heavy debt of gratitude is due. But the sad fact 
cannot be ignored, that there is no prospect of acquiring 
such a home for many years to come, There is always the 
danger, of course, that Mr. Carnegie will come forward with 
a million to provide a library and a free teatable for the 
members, with a conventicle attached ; this peril, however, 
is as nothing compared with the grave step contemplated by 
the Council. We feel that this resolution ought not to be 
carried in hole-and-corner fashion ; the opinions of the pro- 
vincial members ought to be ascertained, and a poll taken of 
their votes. We, therefore, earnestly appeal to all members 
who are іп a position to do во, to be present this afternoon, 
prepared to vote against the proposal of the Council, unless 
convincing reasons are brought forward for adopting another 
course. We may add that we do not voice our own opinions 
alone; as а matter of fact, no one with whom we have dis- 
cussed the matter is in favour of the motion. 

We are unable to spare space for further discussion at the 
moment, but at an early opportunity we shall recur to the 
matter. We muy, however, point out that the building of 
the Civil Engineers is likely to be absorbed, sooner or later, 
into the Gevernment offices, and a splendid opportunity 
will then be presented for the erection of a single central 
institution, to accommodate all or most of the engineering 
societies, and to combine a number of advantages. This is 
no new idea ; it has been seriously discussed, for instance, at 
Manchester, and it deserves the most careful consideration 
before it is dismissed, or shelved by a precipitate action such 
as that set down for this afternoon. 


The LE.E. 
Building Fund. 


ч 
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COMPOUNDED ASYNCHRONOUS 
MACHINERY. 


Br d. HOOGHWINEEL, M.LE.E. 


( Concluded from page 130.) 


(5) Compounded Asynchronous Machines. 


I have explained that as generators on а non-inductive 
load, these machines are compounded by the induction rotor- 
currente, and that there is no armature reaction in that 
case because of the watt component and the induction current 
being in phase. On inductive load, however, the full arma- 
ture reaction existe, This armature reaction is necessary, ав 
far as the infernal wattless current of the machine is con- 
cerned, for parallel working. 

In order to effect this compensation for ou/side wattless 
currents, we may, by the addition of three more brushes, lead 
also the main stator current through the rotor. This pro- 
duces the necessary ampere-turns in the rotor to compensate 
for the wattless ampere-turns in the stator, and the demagne- 
tisation of the field can be so prevented. In order to get a 
standard type of rotor for different voltages, transformers 
are used for supplying the necessary compensating and com- 
pounding current (fig. 12). 


The same type of winding as for compensated generators 
is used, mostly three-phase winding with parallel branches. 
This winding has the additional advantage that the rotor 
may be used for а compensated as well as for а compounded 
generator, or as а motor with slip-rings. 

There аге six brushes and two transformers, one com- 

ing transformer in series with the stator windings, and 
an exciting transformer, the secondary of which is mesh- 
connected in order to get а phase difference of 90? with the 
terminal voltage. | 

]n order to regulate а machine, we must first fix the 
brushes for no-load, then regulate the current transformer 
on a purely inductive load, so that the pressure remains con- 
stant on full and no-load. This is the case when the com- 
pounding current clore excites the machine. The last 
regulation is to fix the brushes for full-load, and the machine 
is compounded for all loads. Of course, the commutator is 
larger than on a compensated generator. 

In fig. 13 we see a number of stator and rotor windings 
of existing compensated machines. The stators are normal; 
only the rotor has been altered, in order to make room for 
the exciting ampere-turns. The wide slots allow former- 
wound bars to be used. The compounded machines have 
practically all the same rotor, with six slots per pole. 

In fig. 14 is shown a 500-xw. compounded generator for 
coupling to a turbine at 2,500 revolutions, The voltage 
was 2,100 volta, and the frequency 40. The generator had 
therefore two poles, and owing to this great width of pole- 
pitch there are 12 slote per pole. 

The rotor slots are very deep, and, therefore, the rotor 
material is very effectively used. If we compare this rotor 
to an ordinary two-pole synchronous generator with revolving 
field, we see that the asynchronous machine has many advan- 


tages. 
on a synchronous generator, which again results in 
leakage. Form-wound coils are used, and the whole 
machine is much smaller and lighter. 


The poles are sub-divided and less deep than the 


As we need not care about armature reaction, being able 
to compensate for it on wattless currents (for watt currente 
it compounds automatically), we may choose our airgap only 
with regard to the mechanical construction. 


Also the 


Compensated motor: 60 н.р. 500 
r.p.m., 500 v. 40 ~ , 10 poles. a 


Compensated generator: 50 xw. 750 r.p.m. 
B 600 v. 50 ~, 8 poles. 


Compensated motor: 120 н.р. 00 


r.p.m., v. 60 , 12 poles. 
| Compensated generator: 100 xw. 500 r.p.m. 
1,000 v. 95 ~ , 6 poles. 
Fig. 13. 
copper. Ав with all asynchronous machines, the field 


copper is here less than the armature copper, and conse- 
quently the excitation losses are far less. 

In short, we may safely say that compensated asyn- 
chronous machines are simpler, cheaper (because of their 
higher output), and of more mechanical design, than syn- 
chronous machines, and; in addition, they have the advan- 
tages of every asynchronous, over à synchronous machine, 


Fia. 14. 
without the disadvantages as known hitherto. They are 


specially adapted to high speed engines and turbines, 
although they can perfectly well be used with low speed 
engines as well. 

The writer hopes he has succeeded in giving a general idea 
of the advantages and construction of this new type of 
machines, theoretically and practically. As mentioned 
already in the first part of this paper, the credit of applying 
to induction machinery the idea of producing a revolving 
field by means of a low frequency current, belongs largely to 
Mr. Heyland, as explained in his various publications in the 
E.T.Z. and elsewhere. 

With reference to compensated and compounded machines 
and their adoption for different classes of work, we may take 
it thal the compensated machine will be mostly used as a 
motor, beoause of its power factor being 1, further as 
generator working in parallel with existing plant, and as 
generator on any non-inductive load, lighting, &c. It is also 
the ideal machine for a power plant with two machines, one 
at each end of the line. 

Compounded machines will be used as generators on an 
inductive load, and as generators in parallel with synchronous 
or compensated maohines on inductive loads, 
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They are not so much asynchronous as the compensated 
machines, in fact, they are almost synchronous in speed and 
frequency when exactly compounded. Therefore they are 
well adapted to work in parallel with a larger number of 
compensated machincs, and act as leaders, just as one 
governor acts on the whole station when in parallel with 
other engines of which the governors are not in use. 

In this case the compounded machine supplies the watt- 
current according to its output, and also, quite automatic- 
ally, the wattless current of the whole station. 

If, in addition to the generators, we also compound some 
of the larger motors in the above example, then the com- 
pounding has only to supply the wattless current of trans- 
formers on no load, small, non-compensated motors, and 
starting cürrents. 

We see that it is now possible to have many combinations 
which give alternating current machines all the advan- 
tages of continuous current machines, while preserving 
their own inherent qualities. 


THE HORSFALL REFUSE DESTRUCTOR 
AND FORCED DRAUGHT SYSTEM. 


AMONG the few firms who have made a success of refuse 
destruction—a success judged from either the sanitary or 
commercial standpoint—the Horsfall Destructor Co., Ltd., 
occupy а position in the front rank. They were amongst 
the first to recognise the failure, either as a perfect refuse 
cremator or an efficient steam raiser of the old-fashioned low 
temperature furnace, and the introduction of their high 
temperature farnace for this class of work practically gave a 
new lease of life to what was at one time a discredited 
system. 

The essential sanitary requirements in а successful refuse 
destructor are— 

1. High temperature in furnaces and flues. 

2. Complete incineration on the grate of all solid 
matter. 

8. Exposure of all products of combustion, including 
waste gases, to the highest temperature for as long a period 
as possible, in order to render them harmless, innocuous and 
inodorous. 

4. A secondary requirement is the prevention of the 
emission of dust from the chimney. 

When all the above points are realised, as they are in the 
Horsfall destructor, the results cannot be other than satis- 
factory from the point of view of the sanitariun. 

There is, however, another and important point to con- 
sider, which is a commercial one—viz., economy in operation 
and upkeep. 

This item means more than mere low cost of labour; it 
involves also a low initial cost and simplicity of design, 
the latter, of course, materially affecting both the labour 
item and the cost of repairs. 

The possible utilisation of the heat generated also depends 
very largely upon the design and general arrangement ; but 
the extent to which this can be made use of and the efficiency 
of the destructor as a steam-raiser are matters dependent to a 
large extent upon local conditions, as is also the profitable 
utilisation of the clinker and other residuals. Given equal 
conditions, there is probably very little, apart from first cost, 
to choose between the performances of the two or three types 
of destructors which aré recognised as being representative 
of the best and most up-to-date practice. 

As is well known to those who have followed the develop- 
ment of the destructor furnace, the Horsfall Destructor Co. 
has never departed, except in matters of detail, from their 
original design, and the results obtained have amply justified 
. their faith in the cellular arrangement. 

Each furnace is practically complete in itself, and consists 
of a grate having an area of about 25 вд. ft., at the back of 
which is a sloping drying hearth on to which the refuse is 
tipped from a platform above. The flue passes diagonally 
over the furnace, starting at the front and working back- 
wards to a main flue or combustion chamber. The gases 
given off from the drying refuse on the hearth must, there- 
fore, pass right over the full length of the fire in order to 
reach the flue, and in doing so are rendered harmless. 
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As the refuse in the grate is consumed, that on the 
hearth is raked forward and a fresh supply dropped on to 
the hearth. 

The temperature of the furnace is maintained at a` very 
high point by means of a powerful forced draught, and 
Horfall’s may be justly styled the pioneers of the ‘high 
temperature type of the destructor. | ; 

The Horsfall destructor has the distinction also of being 
the first to be used in connection with electricity works. 
This was at Oldham, and during the years 1891 to 1896, 
the cost of repairs averaged only 2} per cent. on the capital 
outlay. The labour cost at the Oldham destructor ів 934. 
per ton, and the saving to the electricity works is equivalent 
to 6:3d. per ton of refuse burnt. 

In this country, Bradford is looked upon as the town 
which has brought the economical utilisation of destructor 
residuals to its highest pitch. The making of mortar, 
concrete, artificial flags, bricks, &c., from the clinker has 
been reduced to a commercial industry, and, instead of 
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costing the ratepayers anything to destroy their refuse, it is 
really a source of profit to them, the gain amounting to 
several hundred pounds a year. The six destructors erected 
in various parte of the town, capable of dealing with 300 
tons a day, are all of the Horsfall type. 

The Horsfall Co. are also credited with erecting the largest 
refuse destructor in the world. This is at Hamburg, 
and has a capacity of 280 tons per day. From the official 
report* prepared by the late chief engineer, Herr F. Andreas 
Meyer, upon the five years’ working from 1896 to 1900, we 
learn that not only has the destructor given every satisfaction 
from a hygienic point of view, but that the total expenses, 
including costs of cartage, labour, maintenance, repairs, office 
expenses, &c., are, after deducting the income from the sale 
of clinker, electricity, &c., less than the expenses of transport 
to the surrounding agricultural districts would be if а 
destructor were not used. 

The actual saving per annum, based on 74,000,000 kilos. 
is 12,802 marks. 

This result must be highly gratifying to the Horsfall Co. 

One of the most successful destructors in London is that 
erected by the Horsfall Co. at the Fulham electricity works. 

During а 16-hours' test by the consulting engineer to the 
borough, the evaporation was 1°15 lbs. of water from and at 
212? F. per pound of refuse, over and above that required 
for the steam jets used for the forced draught. The finan- 
cial results have been во satisfactory that they were recently 
commented on in one of the dailies, under the headline 
* Gold in Rubbish.” 

To commeut on all the excellent results published in con- 
nection with this type of destructor would take up more 


space than we can spare, but the company will, no doubt, be 


* Published in German by Friedrich Viewey & Bohn, Brunswick 
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pleased to furnish copies of the tests and reports to anyone 
sufficiently interested to write for them. 

А not ancommon source of annoyance in connection with 
the use of destructors, is the fine dust which occasionally 
finds its way up the chimney, and the deposit iteelf in the 
vicinity. To prevent this the Horsfall Co. have designed 
8 dust catcher, which is placed in the main flue, consisting 
of a swirling chamber with baffle plates, which intercept the 
dust and cause it to settle before reaching the chimney. This 
device is shown in the accompanying plan of the Moss Side 
destructor, which is a good example of the latest practice. 

А noteworthy feature of this plant is the extremely low 
cost of labour. The stokers are paid 30s. а week, and the 
trimmers 268. a week; only two men are employed in each 
shift of eight hours, the total cost of labour being only 71d. 
per ton of refuse dealt with. This is not a test figure, but 
an average cost during 12 months. 

As already mentioned, in order to make an economic 
success of refuse destruction, it is essential to utilise not only 
the heat developed, but to turn to account the bye-products, 
such as clinker, fused dust, and other solid residuals. This 
point has been fully developed by the Horsfall Co., who can 
supply not only the necessary machinery for making mortar, 
concrete, flags, and bricks from the clinkers, but also supply 
solder-extraction furnaces for the recovery of solder from the 
old tin cans that in some localities are found in considerable 
quantities in the refuse. 

Some figures given from actual experience show a profit 
over £1 a day as a result of the use of such a furnace. 

Qaite apart from the subject of refuse destruction, the 
Horsfall Co. do a large business in the Laidis system of 
forced draught. This consists in an improved form of steam- 
jet blower, and the tests published show very marked 
increase in economy by ita use. Thus at Merthyr Tydvil 
the net evaporation in Lancashire boilers 30 ft. by 7 ft. 6 in. 
was increased from 7°21 to 10°04 lbs. of water per 1 lb. of 
coal, at a steam pressure of 75 lbs. per square inch. And 
among other results is one in Cardiff, where the evaporation 
was raised from 6:942 lbe. to 11:623 lbs., or, allowing for 
the steam used in the jets, the net evaporation was 11°15 lbs. 
per 10. of coal, an increase of 60 per cent. 


NEWCASTLE TRAMWAYS AND THE 
QUESTION OF DEPRECIATION. 


Mn. BowpEN (of the firm of Thomas Bowden, Son & Nephew, 
chartered accountanta, Newcastle-on-Tyne), the professional auditor, 
has presented his report to the City Council, date June 30th, 
1923, on the tramways system. We make the following extracts 
from this very timely and interesting document, and we believe 
that tbey will command the attention of all who have anything to 
do with the finance or managerial departments of electric tramway 


systems. 
The loans raised for tramway purposes amounted at 
March 25th, 1902 (after deducting £6,771 19a. 94. 


repaid), to 22s EX 5s ds ..4£683,228 0 3 
Add borrowed or transferred during the year, less А 
instalments repaid and accrued ... к .. 90,397 5 9 


Ostetaoding loans at March 25th, 1903 . . £773,625 6 0 


Daring the year capital expenditure amounting to £230,256 has 
been incurred in connection with the undertaking :— Balance 
March 25th, 1902, £673,338; further expenditure, £230,256; 
balance March 25th, 1903, £903,594. The tramways were opened 
for traffic on December 16th, 1901, and since that date a regular 
service has been maintained. 


Deo. 16:h, 1901, 
to 
March 25th, 1902. 


— — — — — 


March 26th, 1902, 
to 
March 26th, 1908. 


Expenditare. 


Power, sub-station and distribu- , 
tion expenses ... Lud -.| 2,056 14 4 8,703 4 8 
Pablic lighting wa = 460 14 11 
General expenses E | 1,403 5 1 9,33 1 10 
Traffic expenses 8,080 18 3 56,731 5 7 
1,436 8 5 14,284 15 2 
Balance | 8,193 18 0 64,508 19 6 
, £21,171 4 1 | £153,822 1 8 


à 


в. d. £ s. d. 


" In my last annual report to the Council I mentioned that as the 
tramways system, so far as then completed, had only been in 
operation some 3à months it was not considered that any useful 
purpose could be served by preparing a statement of profit and loss 
for that period, but revenue accounts for the periods from 
December 16th, 1901, to March 25th, 1902, and March 26th, 1902, 
to March 25th, 1903, have now been prepared. ‘These have been 
certified, and the table at the bottom of the page is an abridged 
statement for the 154 months ended March 25th, 1903:— 

It is generally accepted that no balance ou revenue or profit and 
loss account can be considered aa profit, until adequate allowance 
has been made for that deterioration in value which the yearly ex- 
penditure for repairs is not sufficient to permanently check. The 
rate of depreciation should be calculated on the probable “ life " uf 
the property under ordinary conditions; and should provide against 
the inevitable wasting of the asset, assuming that it is kept as: fully 
repaired as possible out of revenue. 

The conditions affecting municipal undertakings are somewhat 
different to those of private or publiccompanies. Ia the case of the 
latter, the capital of the subscribers when once received, is not 
repaid until the winding up of the company ; consequently, careful 
provision is necessary before arriving at the divisible profit in order 
that the capital may be preserved intact, and that present share- 
holders may not be unduly favoured by improper payment of divi- 
dends at the expense of those who may come after. In the case of 
municipal undertakings, on the other hand, loans must be repaid 
within specified periods, and the general prin-iple underlying the 
decision as to the term is supposed to be the life of the work for 
whick the loan is granted. 

Hitherto these loans have been principally in respect of works of 
an unremunerative or unrealisable nature, or both, but now that 
municipalities have entered more energetically into the sphere of 
trading, conditions not originally anticipated have arisen. 

The loans for the tramways capital expenditure under the Act of 
1899 bave been approximatcly granted on the following terms :— 
Permanent way, purchase of tramways and buildings, 30 years; 
machinery and electrical equipment, 20 years; cars, 15 years; 
although, in the Act of 1902, provision is made for the repayment 
of loans for equipment over 30 years. 

If the property comprised under the above division has, in each 
case, a probable life equal to the term for which the loan to 
pay for it has been obtained, and provided always that on the 
expiry of the loan, permission will be granted to re-borrow, further 
depreciation than the provision for the repayment of the loan 
would appear to be uncalled for. | 

It is generally acknowledged, however,' that the probable “ life” 
of certain of the assets of a tramway undertaking is shorter than 
the term for which the money is borrowed, and the consideration of 


- the following questions becomes necessary. 


(a) Whether such a sum shall be provided, in addition to the 
loans fund contribution, a8 will be suflicient to renew the asset at 
the termination of its useful “life,” without having recourse to 
re-borrowing ? ' 

(6) Whether such а sum shall be annually set aside as will create 
а special repair fund, to maintain the system in а working condi- 
tion, in addition to the contribution to the loans fund ? 

(c) Whether only such sums shall be charged yearly as will leave 
the asset comparatively valueless at the date when the repayment 
of the loan falis due, redemption having been provided for that 
purpose independently ? 

The conclusion arrived at on the consideration of these questions 
will serve asa guide tothe basis on which depreciation is to be 
calculated. : 

It must be admitted that the experience with electric tramways 
being comparatively short in this country, it is difficult to estimate 
with precision, the probable “ life" of different sections of a tram- 
way undertaking; but in the light of such experience as has been 
gained, some precedents Lave been established and a reference to 
these may be profitable. 

Mr. D. McColl, of the Glasgow Corporation Tramways, in a 
recently published book on tramway accounts, gives the following 
rates of depreciation :—Permanent way, £450 per mile of single 
track; rail bonding, 74 per cent.; ducts aud manholes, 24 per cent.; 
feeder cables, 3 per cent. ; poles and rosettes, 3 per cent. ; overhead 
wires, — ; section boxes, say, 44 per cent.; buildings, 24 per cent. ; 
machinery and plant, works, 74 per cent.; power and sub-stations, 
5 per cent; rolling stock, 74 per cent.; furniture, 24 per cent.; 
uniforms, 50 per cent. He also suggests, as an alternativo, in a 
table of estimated income and expenditure, that depreciation should 
be calculated at the rate of 2 20d. per car-mile. 

During my audit I have had interviews with your tramways 
manager and engineer, Mr. A. E. Le Rossignol, and have seen the 


NEWCASTLE-UPON-TYNE CORPORATION TRAMWAYS.—ABRIDGED IlBvENUE ACCOUNT. 


Dec. 16th, 1901, 


Maroh 26th, 1902, 
Income. | to to 

March 25th, 1902. March 25tb, 1908, 

| £ s. d. £ в. d. 

Traffic receipts ... ‚+ 21,166 10 7 150,334 5 8 

Public lighting ... © КЕ: — 3,100 0 0 

Rents, advertising and sundries | 413 6 387 16 0 
| 

£21,171 4 1 £153,822 1 8 
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report on the subject of depreciation, presented by him jointly with 
the city engineer to the Tramways Committee. In this report it is 
stated that renewals can be met by laying aside annually a sum of 
£24,700" which it lis intended should be invested and allowed to 
accumulate. I understand that this calculation is based on the 
average probable useful life“ of the assete. 

Further, the opinion as expressed by Parliament may also serve 
аз a guide to the rate of depreciation on machinery and plant, and 
evidence of this is forthcoming in what is now generally known as 
the Dundee Clause," the latter part of which reads as follows :— 

" Provided that if in any year the revenue exceeds such expendi- 
ture, the Corporation shall carry such excess to & reserve account to 
be used in providing for deficiencies and contingencies, and that 
should there be a deficiency in any year it shall be provided for in 
the estimate for the following year by drawing from reserve account 
or varyiog the tolls, fares and charges, or reducing working ex- 
penses, or be carried to а suspense account and reduced gradually 
over a period of years not exceeding five. Provided also that in 
making the estimates aforesaid and balancing accounts at the end of 
such year, the depreciation on machinery and plant shall be at 
9 per cent. on the firat cost thereof." 

e rate mentioned in the Dundee Clause" would appear to 
be the minimum that Parliament is at present disposed to consider 
should be provided on plant and machinery in addition to the pro- 
vision for repay ment of loans. 

By way of comparison, the approximate sums necessary to be pro- 
vided on the basis laid down by each of the authorities referred to 
are submitted :— 

(a) Messrs. Le Rossignol & Edge, in their report, 
consider that depreciation is taking place annually 
amounting to ... УР F "us бав T zr 
which could be met by investing and accumulating 
annually £24,700. 

Nore.—This amount would be slightly increased on 
the total expenditure to March 25th, 1903. 

(^) Taking the percentages of depreciation recom- 
mended by Mr. McColl, and calculating on the amount 
of value of property considered by Messrs. Le Rossignol 
and Edge to be depreciating at a greater rate than that 
allowed for the repayment of the loan, the annual sum 
required ів ... i Sie S T m Ve 

(c) Adopting Mr. McOoll's bases as far as they apply, 
calculating on the whole of the capital expenditure, and 
with a view to leaving а sufficient fund for the renewal 
of the urtdertaking, as well as leaving the same free of 
debt on the termination of the loans, the annual sum 
required would be ... cs Ws ns ii € 

(d) Calculated on the basis of 2:20d. per car-mile, the 
amount required would be ... ie “© тя ul 
(Subject to increase when a full year's running on the 
whole system is obtained.) 

(e) The Dundee Clause " which deals with deprecia- 
tion on plant and machinery only provides that 3 per 
cent. shall be set aside. This in the case of Newcastle 
would appear to be about es mn oe - £11,500 

The first four of these suggestions have for their object the 
renewal of each asset on the expiration of its probable life,“ thus 
keeping the system intact as well as leaving the undertaking free 
of debt at the termination of the loans period. 

The principle of calculating depreciation according to the car 
mileage (d) has much to recommend it, as periods of heavy traffic, 
such as holidays, entail a greater depreciation than periods when 
fewer passengers are carried. 

The Dundee Clause (в) deals only with depreciation on plant and 
machinery, and does not appear to provide for renewal of other 
assets, as, for instance, permanent way. 

In the foregoing, depreciation only has been considered, but it is 
equally important that а reserve fund should be established to 
provide for any extraordinary expenditure that may become 
necessary in consequence of the “ antiquation " of the whole or any 
part of the system. Having regard to the comparative infancy of 
electrical science, there is every reason to anticipate that great 
changes may take place in the future, rendering existing systems 
liable to further heavy expenditure to keep pace with the altering con- 
ditions. А reserve fund is, therefore, necessary, so that, when the 
time comes, the changes may be carried out without bardship to a 
future generation who may be called upon to assume the remaining 
liability of the present loan debt. 

The Council have already before them an illustration of the 
necessity for considering this in the case of the old horse tramways. 
For some years to come the interest on the horse tramways loans 
will have to be provided, thus casting a burden on future rate- 

yers, who will have derived no corresponding benefit. The 
ақ дары available for depreciation and interest and redemption of 
capital is £69,452 10s. 1d. 

The amount for interest on and redemption of loans during the 
period covered by the working of this system is £52,407 103. 6d. 
Deducting this from the above surplus, there remains а balance to 
the credit of revenue account of £17,044 19s. 7d. available as the 
nucleus of & depreciation and reserve fund, the further annual 
proven for which will depend upon the basis decided upon by the 
Council. 

The balance to the credit of sinking fund account, representing 
loans repaid, amounts to £33,710 14s. ; the amount due to the City 
fund (for advances made during the construction period) after 
deducting £3,000 repaid, is £13,819 10s 6d., exclusive of interest, 
which is in dispute. Included in the assets there appears an item 
under tbeiheading of "Interest on, and redemption of loans during 
construction " of £20,093 2s. 5d., which is to be written off out of 
revenue, as no power exists to capitalise, as is generally the case 
in the construction of large undertakings. 


£32,543 


£28,916 


£39,749 
£30,984 


Новак Tramways. 


Reference to the balance-sheet of the horse tramways will show 
that the liabilities of the Corporation, in respect of loans and stock 
ра exeunt amounted to £46,662. The available assets are as 

ollows :— 


Cash on hand, capital account £8,796 5 9 
^ „ revenue account 5.822 10 10 
— £14,616 16 7 
Stores estimated to realise ... e... T ids 284 10 0 
Debtor... TA iss ea ns ess 188 60 17 6 
£14,964 4 1 


— 


An amoun? due in respect of an outstanding debt, £442 16s 10s., 
is disputed and is not included. 

The invested balance necessary, as at March 25th, 1903, to pro- 
vide, without further contribution, for the redemption of out- 
standing loans in 1925, should have been. . . £24,352 4 0 

The amount actually to the credit of this fund, ав 


shown by the account was ss 15,216 4 0 


Leaving a further sum to be invested of £9,136 O 0 


— 


It seems important that an investment should at once be made of 
the cash in hand on capital account, and of so much of the balance 
on revenue account as may be necessary to make up this amount. 
This would then leave a balance of £5,828 4s. 1d. available for the 
yearly payment of interest, amounting to about £1,530, which 
would suffice for nearly four years to come. After this balance has 
been exhausted, the interest in respect of these loans will become a 
charge on the rates unless taken over by the Tramways Committee. 


SSS RE 


LEGAL. 


G. Е. MirNes & Co. 


Вкғове Mr. Justice Swinfen Eady in the Chancery Division on the 
24th inst., Mr. MickrgN, K. C., moved in the matter of the Bank 
of Liverpool, Ltd., v. George F. Milnes & Co., Ltd., and the Law 
Guarantee Trust, Ltd., for the appointment of a Receiver in the 
business of George F. Milnes & Co., electric car and carriage manu- 
facturers, Liverpool, of which the plaintiffs and the Law Guarantee 
Trust were debenture holders. The bank also held 15,000 deben- 
tures payable on demand, and although they had demanded payment, 
nothing had been paid. The bank had for some time past been 
providing money for wages, &c. to enable the business to be 
carried on. 

Mr. Eve, K.C., for the defendante, said it was not quite true 
that the bank had been providing money to carry on the business, 
because it had been raised by overdraft. He asked that the matter 
should stand over for a week. They could pay the wages and 
the business on in the meantime without recourse to the bank, and 
they were prepared to give а reasonable undertaking to protect the 
bank. There was а prospect of disposing of the business on terms 
чеш would secure the bank and leave something for the share- 
holders. 

On the terms that the defendants undertook not to consent to 
any judgment against them nor to do anything which would pre- 
judice the debenture holders in the meantime, the motion was 
allowed to stand over. 


FirorpD v. ScULLARD. 


AT Portsmouth County Court, on July 24th, Mr. E. T. Fitord, elec- 
trical engineer, of Southampton, sued Mr. Scullard, of the Totter- 
dills Hotel, Portsea, for £40 3s. 2d., balance of account due for 
installing the electric light at the hotel. Defendant counterclaimed 
for £35, the sum paid on account. 

Plaintiff's case was, that the fittings passed the Corporation test, 
and that when the work could have been finished in а day or two 
to meet the insurance cempany's conditions, plaintiff was refused 
admission. Plaintiff declared that the wire used was properly 
insulated, and that the work was well and properly done. 

For the defence, Mr. C. F. Quick, el cal engineer, of London, 
deposed that the fittings were dangerous. India-rubber was not 
used on the wires for the insulation, but а composition, while the 
switches, which were of cheap German make, were defective. The 
whole of the hotel had been rewired. 

Judge був said he thought the plaintiff had been badly treated, 
as he had not been given & chance to complete the work properly. 
He had done his work, though, in а very scamping manner. There 
would be judgment for plaintiff for £3 on the claim, and the counter- 
claim would be dismissed. 


ELRC TRIO TBAMWAYS CONSTRUCTION AND MAUTENANCE CO. 


Tun petition of E. Horton and others for the compulsory winding 
up of this company was in the list for hearing before Mr. Justice 
Byrne on Tuesday last. 

Mr. КІввҮ, who appeared for the petitioners, said that negotiations 
were still going on, and he understood the position was unchanged. 
Affidavits had been filed holding out hopes of payment in full, if 
time were allowed. As the petitioners did not want to destroy the 
assets, he would consent to an adjournment. 


a 
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Mr. Авнтон Cross, for the company, said his clients hoped by the 
sale of some light railway orders to pay the debenture-holders and 
creditors in full, if time were allowed; but he was afraid there 
would not be any for the shareholders. 

After some discussion, Mr. Justice Вувхю directed the petition 
to stand over until the first petition day in next sittings, the under- 
taking given by the company not to consent to judgment in a 
debenture-holder's action, &c., being continued in the meantime. 


PARLIAMENTARY. 


Р„умоптн CORPORATION BILL. 


Tum Bill which, during its progress before the House of Commons, 
was reported upon somewhat fully in the ELECTRICAL REVIEW, on 
July 23rd, came before a Select Committee of the House of Lords 
presided over by Lord Camperdown. By the Bill it was sought to 
construct certain tramways in the borough, and one outside the 
borougb, and there were some rather large borrowing powers souzht. 
The House of Commons Committee passed the preamble so far as 
tho tramways were concerned, but strong exception was taken by 
opponents to the financial clauses, and charges of irregularity in the 
finance of the borough were made. As a result, the Committee 
finally passed the preamble, subject to the Government audit as set 
forth in Section 272 of the Tunbridge Wells Act being inserted. 

Mr. Влгуосв Browns, K. C., again represented the promoters, 
and said that with regard to the tramways the opposition of Devon- 
port was now confined to the point whether or not, in the assess- 
ment or amount they were to pay for running powers, the cost of 
widening the road should be included. ` 

Evidence having been heard the Committee announced that they 
did not intend to accept the amendment proposed by Devonport. 

Mr. Batrous Browns then addressed the Committee with regard 
to the audit clause, and said that when the clause was inserted in 
the Bill, Messrs. Burnard and Algar, who were the opponents, did 
not fally appreciate its effect. Since its insertion negotiations had 
taken place with the opponents, and Sir Ralph Littler, K.0., who 
represented them, was prepared to consent to the exclusion of the 
Government audit for the substitution of two new clauses providing 
for an audit by a skilled accountant, which would ensure a much 
more efficient audit of the accounts than would be possible under a 
Goverement audit. 

Sir В. LirrLEB eaid the proposed new clause would provide a 
carefal check of the capital expenditure of the Corporation, and 
would protect the owners of property in Plymouth even more than 
a Government audit. 

The Снатвман adjourned the proceedings to allow of the attend- 
ance of Mr. Boyce, of the Local Government Board. 

Mr. Boron stated that the Board were not prepared to accept the 
elanse proposed to be snbstituted for Clause 87 in the Bill, because 
the auditor appointed under the new clause would bave no power to 
require documents to be placed before him, nor would he have avy 
power to surobarge. Further, the clause would not prevent over- 
drafte. If anything was wrong there was no power under the 
clause to have it put right. 

After considerable discussion, the CHAIRMAN announced thatithe 
Committee would not alter Clause 87 as placed in the Bill by,the 
House of Commons Committee. 

After consultation with his clients, Mr. Влгғоов Browne an- 
nounced that the Bill would be withdrawn. 


Roya Commission on Lonpon TRAFFIC. 


Sm Davip BARBOUR presided on the 24th inst. over a sitting of 
the Royal Commission on Locomotion. 

Mr. Harry Epwm HawaARD, the Comptroller to the London 
County Council, gave evidence in regard to the financial position of 
the tube railway companies of London. He said that the total 
capital involved in tube railway undertakings existing, authorised or 

amounted to £20,277,000. The amount was made up as 
follows :—Tube railways in operation, £7,518,000; in course of 
eonstruction, £18,493,000; authorised, but not commenced, 
£3,680,000 ; new railways (including extensions of existing railways) 

by Bills as introduced into Parliament this session, 
£20,586,000. Witness then gave in details the financial position of 
the Central London, the City and South London, and the Waterloo 
and City Railways, and also gave particulars of the large number 
of tabes in course of construction. He said that he had come to the 
following conclusions with regard to tbe raising of capital, &c. 
Great difficulty had been experienced in raising capital for the 
various enterprises. The Central London Railway made more than 
one unsuccessful attempt to issue its capital to the public in the 
ordinary way, and ite stocks were finally syndicated and iesued in 
Моска ; £672,000 of its 4 per cent. debenture stock was allotted 
to the Electric Traction Co, Ltd, the financial syndicate 
formed to construct the line. Then he understood that the issue of 
the Great Northern, Piccadilly and Brompton Guaranteed stock 
this year was unsuccessful, the underwriters having been left with 
50 per cent. of the total. The Waterloo and City Co., being under 
the wing of the London and South-Western Co., was in a special 
position. In referring to the cost per mile, he said that that varied 
considerably. The Central London oost about £554,000 per mile 
for construction and equipment, and further expenditure had been 
incurred since the line was The Ойу and Waterloo cost 
less than £400,000 per mile; and although the latter had no lifts, 


" one-third of the line had to be constructed under compressed ſiair, 


and the terminal station at Waterloo was very costly owing to: the 
necessary underpinning of part of the London aud South-Western 
Railway terminus. The City and South London cost aout 
£350,000 per mile. The cost of the Great Northern and City line 
was not yet known. The traffic receipts of all three undertakings 
actually at work were increasing, and the number of passengers was 
growing. In this connection he pointed out that each of the 
railways delivered its passengers in the heart of the City, 
two from the suburbs and one from an important terminus. 
The working expenses ranged between 45 and 55 per cent. of the 
gross receipts, but showed a tendency to the former figure. Those 
of the Central London stood highest at the present time. Witness 
then dealt at considerable length with the financial inter-arrange- 
menta “ во far as known” of the Underground Electric Railways 
Co., of London, and Messrs. Speyer Bros, and the various tube 
companies, going into the history of the formation of the various 
companies. 

At the conclusion of his evidence, Mr. EDGAR SPEYER went 
into the witness box and asked to have an opportunity of 
contradicting certain statements made by witness with regard 
to the raising of the capital of the Underground (Сэ. 

The CHAIRMAN said that they would hear Mr. Speyer when the 
Commission resumed its aittings. The (Commission then adjourned 
for the vacation. The date of the next sitting was not announced. 


NoaTH-WEsTERN ELECTRICITY AND Power Gas BILL. 


Tmis Bill was before a Select Committee of the House of Com- 
mons, presided over by Sir F. Godson, several days this week. 

Mr. Barroun Browne, K. C., who opened the case for the pro- 
moters, said that the Bill was to incorporate a company which 
should have power to supply electricity and Mond gas over an area 
of 2,000 square miles, which area would include the whole of 
Cheshire and portions of Derbyshire, Staffordshire, and Flintshire. 
In the localities proposed to be supplied were a large number of col- 
lieries, iron works, and factories of various kinds, which would take 
power from the company. It was proposed to place generating 
stations at convenient points. The power would ia the first place 
be supplied to authorised distributors. The company would not 
supply electricity for lighting purposes. By the use of Mond gas the 
promoters hoped to supply power four times as cheaply as could be 
done by means of steam. There were a large number of petitions 
against the Bill from local authorities, gas companies, &c. The 
Corporations of Stockport, Hanley, Birkenhead, Crewe, Manchester, 
and Stalybridge were amongst the local authorities in opposition. 

Mr. H. A. Номенвеү, C. E., was called, and gave evidence at 
some length. He said that allowing for the difference in beating 
value, the price of the gas would be 8d. per 1,000 ft., against 28. 9d., 
the average price charged for coal gas in the district. 

Mr. Н. A. Jones aud Mr. FERRANTI, engineers, also gave 
evidence. The last.named witness, cross-examined, said that he 
considered that the capital proposed to be raised, £1,500,000, 
would be sufficient. It would be absurd to raise a larger sum at the 
outeet of the undertaking. 

At this point the CHalR Ax suggested that perhaps the pro- 
moters would consider whether they could leave Cheshire out of 
the Bill. 

Mr. WALLACE, K. C., for the promoters, said that that woul 1 not 
meet the views of the promoters. He could call a large number of 
witnesses to prove that the gas was really desired in Cheshire. 

The CHAIBMAN said that the question was whether the capital 
would be sufficient to enable consumers to depend on getting the 


s. 

On the following day Mr. WarracE submitted a proposal on 
behalf of the promoters to the effect that, so far as the Mond gas 
was concerned, Cheshire and Derbyshire should be excluded from 
the area of supply in the scheme. That would leave Staffordshire, 
Denbighshire and Flintshire to the promoters. The generating 
stations in Cheshire should supply electricity only. 

The CHAIRMAN, after consulting with the Committee, said that 
they were not inclined to leave Cheshire in the scheme for any 
purpose. With the exception of Cheshire they found the preamble 
of the Bill proved. Counsel for the promoters asked that they 
should be allowed to have a generating station at Bollington, near 
Macclesfield. This was refused by the \‘ommittee, but permission 
was granted for the erection of a generating station in North-West 
Derbyshire. 

Ia reply to a question by the Caatnman, Mr. WALLACE said that 
the same capital as originally proposed for the whole of the scheme 
would be applied to the scheme as it remained. 

On Tuesday the clauses of this Bill were considered by the 
Select Committee of the House of Commons, of which Sir F. Godson 
is chairman. 

Mr. BALFOUR Browne, K.C., said that he understood that his 
learned friend Mr. Lloyd, who appeared for Stockport, wished to 
bring up certain clauses, which he (Mr. Balfour Browne) hoped to 
be able to show were not necessary, bat were already covered by 
the ВШ. 

Mr. Luovp said that the position was as follows :—Stockport had 
had to go to Derbyshire for a water supply, aud large mains had 
been laid down, some of them being 27 in. in diameter. The pro- 
moters took power in the Bill to raise, sink, or otherwise alter the 
position of any of the mains which they thought necessary. He 
asked the Committee not to allow the company to do anything of 
the kind without the sanction of the Corporation of Stockport. The 
Corporation desired also to be further protected by the insertion of 
а clause preventing the company digging any trench for pipes, &с., 
within 3 ft. of the Corporation's 27-in. water mains. He submitted 
а further clause by which the Corporation were to hold the com- 
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pany liable for any extra expense incurred in connection with the 
water mains. With regard to any provisional order which the 
promoting company might obtain for purposes of distribution, 
counsel asked that such provisional orders should apply only to the 
company's area of supply, and should not be applicable to those 
counties which the Committee had already excluded from the 
scheme. 

Mr. BALFouR Browne, in reply, said that the first clause was 
absolutely unnecessary, as the Corporation would be fully pro- 
tected. There were in existence in Lancashire water mains of 
much larger diameter than the mains of the Stockport Corporation, 
and yet there was no such clause as that suggested by Mr. Lloyd 
in the Lancashire Power Bill. In that case they were perfectly 
well satisfied with the protection of the general law. Then with 
regard to giving the Corporation notice of any repairs they found 
necessary, he contended that it was absurd to ask for a month's 
notice. Аз to the clause about provisional orders, he asked the 
Committee not to add the words area of supply.” 

Mr. сотр said that compensation for any damage done to the 
water mains of the Corporation would һе of no use; it would not 
give them a water supply. In regard to the proposed clause 
stipulating for a month's notice, he said that that referred to 
alteration in the mains. Under the existing law the company would 
be able to do any repairs without giving notice if they could show 
that the repairs were urgent. The Committee then coneidered the 
clauses and adjourned. 


BRIGHTON CORPORATION TRAMWAYS. 


Tus Bill was before Mr. Heywood Johnson's Select Committee of 
the House of Commons on Tuesday. The Bill as original promoted 
was to extend the tramway system of Brighton by the construction 
of a line of tramway to connect the station with the Pavilion by 
way of King’s Road and North Road; a line up Terminus Road and 
Buckingbam Place to Seven Dials; a line from Seven Dials down 
the Montpelier Road; a line from Seven Dials up Dyke Road; and 
a short piece of line from Seven Dials along Goldsmid Road to the 
city boundary. Mr. Baggallay, K.C., opened the case for the pro- 
moters. He said that all opposition to „һе Bill had been with- 
drawn. The population of Brighton wes between 123,000 and 
124,000, and the rateable value was £858,C00. When the Bill came 
before the Lords, the Corporation were forbidden to commence 
tramway No. 4, which ran up to the station entrance, until they 
obtained powers to construct a tramway connecting that tramway 
with tramway No. 3, on the other side of the station. That was 
done to prevent peopla from getting out of one tramcar and 
crossing the statior forecourt. The connecting link could 
be made by the Corporation purchasing the property known as 
the Terminus Hotel. The tramway would then be carried over 
Trafalgar Street. The tramways would be worked electrically, as 
was the case with the existing tramways, and the current for the 
purpose would be generated at a power station at Shoreham Har- 
bour. Shoreham Harbour had been chosen as a site, as coal could 
be brought up to the generating station very cheaply. The current 
would be taken to Brighton by a cable. At first it was proposed to 
lay the cable across the east arm of the harbour, but certain diffi- 
culties having been foreseen, such as the fouling of the cable by 
anchors, &c., it was now proposed to place the cables in an iron 
cylinder, 7 f°. in height, which cylinder would be approached at 
each end by a shaft with a beadway of 10 ft. For the purpose of 
constructing this tunnel it was proposed to borrow £10,000. A 
number of witnesses were then called, including the Mayor of 
Brighton. Mr. T. B. Holliday, tramway engineer, said that the 
total estimated cost of the scheme was £55,000. In answer to the 
Chairman, Witness said that that sum did not include auy land, but 
was merely for the construction and equipment of the lines. Mr. 
Kincaid! having given evidence to show that the curves were safe, 
the Committee found the preamble proved. 


Tramway Orders Confirmation Bill (No. 1).—This Bill came before 
a Committee of the House of Commons on Tuesday, and was 
ordered to proceed as an unopposed Bill. 

Tramway Orders Contirmation Bill (No. 2).- On Tuesday the 
(‘hairman of Ways and Means considered this Bill. There was no 
opposition, and it was ordered to be reported for third reading. 

Shejjield Corporation Lill. Lord Morley's Committee of the House 
of Lords considered this Bill on Tuesday, and the preamble was 
found proved. 

Croydon and District Electric Tramways.—This Bill was on Tues- 
day before Lord Morley's Committee of the House of Lords, and 

was ordered to be reported for third reading. 

Coventry Electric Tramiways.—On Tuesday this Bill came before 
Earl Morley's Committee of the House of Lords, and the preamble 
having been formally found proved it was ordered to go forward. 

Dover Corporation Dill.—Tbis Bill came ou Tuesday before Lord 
Morley's Commitee of tbe House of Lords, and was ordered to be 
reported for third reading. 

Shropshire and Worcestershire Electric Poiber. This Bill was before 
the Committee of the House of Commons on Tuesday, and was 
ordered to be reported for third reading. 

Salford Corporation.—This Bill came on Tuesday before the 
Chairman of Ways ‚апа Means, land was ordered to be reported to 
the House. Б O o Bir- au- a a a’, 

South Staffordshire; Tramways. —Oa Tuesday this Bill was before 


the Committee ofithe House of Commons presided over by the 

Deputy-Chairman, and the preamble was found to have been 
roved. 

j Erith Tramways and Improvements.—This Bill came before Rari 

Morley's Committee of the House of Lords on Tuesday, and was 

ordered to be reported for third reading. 

Kingston-upon- Hull Corporation. — This Omnibus Bill of the 
Kingston Corporation was on Tuesday before Lord Morley's Com. 
mittee as an unopposed measure, and was ordered to be reported for 
third reading. 

Bradford Corporation Bill.—The Bill which the Corporation of 
Bradford are promoting in this session came before Mr. Hey wood 
Johnstone's Select Committee of the House of Common on 
July 21st. The object of the Bill is to empower the Corporation to 
construct tramways, waterworks, &c, and to exchange portions of 
their respective gas undertakings with the Urban District of 
Shipley, and to carry out various other undertakings. The pro- 
moters were represented by Mr. Waugh. He said that the Bill was 
unopposed, although it was down as an opposed measure. Mr. John 
H. Cox, the city surveyor, was called and gave evidence with 
regard to the proposed tramways. Witness said that the Corpora- 
tion owned tramways of & total length of over 39 miles, of which 
three miles were outside the city boundary. The tramways were 
all worked by electricity. The Corporation now desired to con. 
struct certain loop lines, the estimated cost of which was £9,397, to 
connect the existing tramways. The whole of the Corporation 
system of tramways was remunerative. Other sections of the Bill 
having been considered, a member of the Committee inquired why 
it was that the Great Northern Railway Co. were to be exempted from 
the clause dealing with electrical supply. Mr. Waugh replied that 
it was done as a result of a petition in the House of Lords. He 
understood that the exemption did not affect the Corporation, and 
he did not see any objection to it. The member asked if the effect 
would not be that the railway company alone would be entitled to 
demand connection without having to pay for a minimum supply of 
current. Counsel said that though it would give them that exemp- 
tion the contingency would not be likely to arise. The company 
bought from the Corporation direct in very large balk, and they 
would not be likely to require only a small amount of electricity. 
The clause was to prevent a person who made his own electric 
energy coming to the Corporation for a very small supply. The 
mew ber said that it would give the railway company power to I 
down its own plantand yet have & claim on the town supply. 
Chairman considered that it would give the same power to any 
tenant of the railway company. Ultimately the clause was struck 
out, and the Committee declared the preamble proved. 

Dewsbury, Batley and Birstal Tramways.—Reporting to the 
House of Commons for th» Committee which considered this Bill, 
the Chairman of Ways and Means points out that the Bill confers 
powers on the Corporation of Batley in reference to the adoption 
of tramways within the borough for the purpose of working the 
same by electrical power. It gives borrowing powers to the 
Corporation for the purpose of the erection and equipment 
of generating stations which are required for workiog 
their tramways. Such powers might be obtained under genersl 
Acts, but the monies borrowed could not ander those Acts be 
charged on the security of the rent arising from the lease of tbe 
tramways, or on the borough fund and borough rate ав proposed by 
the Bill. The borrowing powers were £44,100 for the adaptation 
of the Batley tramways, and £23,100 for the erection and eqaip- 
ment of station for generating electrical energy, and the period 
assigned for the repayment was in each case 30 years. 

Mid- Yorkshire Tramways | Bill. — The Deputy- Chairman has 
reported to the House of Commons in reference to this Bill that the 
time allowed for the completion of so much of tramway No. 1 as is 
within the Borough of Keighley is dependent on the failure of the 
Keighley Corporation to construct the tramway authorised by the 
Keighley Corporation Order for the present session of Parliament 
within the period limited by that Order, and might, therefore, be in 
excess of the period allowed by Standing Orders Under the cir- 
cumstances the Committee did not think the Standing Orders need 
be enforced. 

West Bromwich Corporation Bill.—By this Bill a portion of the 
Corporation's Act relative to the construction of tramways in narrow 
roads is reported. It came before the Chairman of Ways and Means 
on Friday last as an unopposed measure, and was ordered to go 
forward for third reading. 

Kingston upon- Hull Corporation.—No opponents appeared before 
the Select Committee of tbe House of Lords on July 23rd, when 
this Bill came on, and it was ordered to be reported. 

Preston, Chorley and Harwich Tramways.—This Bill, which has 
already passed the House of Lords, and which incorporates a com- 
pany with a capital of £500,000 to construct tramways in the 
districts named in the title, came on Friday last before the Deputy- 
Chairman’s Committee of the House of Commons. There was 

no opposition, and the Bill was ordered to be reported for third 
reading. 

Somerset Electric Power Bill.—Oa July 21st the Committee con- 
sidered the clauses. With regard to the use of energy for power, 
the Committee allowed 50 per cent. to be taken for lighting, 
although the Corporation of Bristol had asked that the amount 
should not exceed 20 per cent. Mr. Freeman, K.C., asked that the 
Committee should require meters to be provided, but the Chairman 
said that they could not settle a difficult question like that. On 
the question of appeal to the Board of Trade ia case of differences 
between the company and the Bristol Corporation, the Committee 
decided that the determination of the Board of Trade that the con- 
sent of the Corporation to the company supplying energy within 
the city, as it existed, had been unreasonably withheld (so as to 
entitle the company to supply under the Act to any particalar 
customer), should in such case relate only to the particular supply 
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in respect of which the consent of the Corporation should have been 
withheld, and should not be deemed to authorise the company to 
supply energy within the city, as it existed, to any person other than 
the consumer to whose intended supply such determination should 
rule The Bill was ordered to proceed. 

South Shields ation Bill.—This Bil came on July 23rd 
before Lord Morley's Committee of the Hcuse of Lords, and was 
MM be reported for third reading. The tramway estimate is 

Baker Street and Waterloo Railway.—On July 23rd the above Bill 
was before Lord Morley’s Committee of the House of Lords as an 
unopposed measure, and was ordered to be reported for third 
reading. It extends the time for the acquisition of lands and the 
completion of the undertaking. | 


HOT WIRE ENCLOSED ARC LAMPS. 
By Н. TOMLINSON-LEE. 


Іт is generally accorded by those who have an intimate 
knowledge of arc lamps that in most cases the cause of break- 
down is from dash-pot troubles, the ultimate result bemg the 
barning of the coil. 

It would appear that the coil is inseparable from the dash- 
pot, and that the dash-pot is the principal cause of trouble 
with the enclosed arc lamp. A partial remedy is to be found 
in во proportioning the coil and plunger that a reserve force 
is obtainable to overcome the increasing friction of a dirty 
dash-pot, but the limit to this method is soon reached, and 
after all it is only postponing the inevitable. 

Since it is impossible to effectually eliminate dust, it is 
somewhat curious that no serious attempt was made to 
grapple with the question from a fresh standpoint until 
August, 1901, when Mr. C. E. Foster applied for Letters 
Patent in respect of a “hot-wire” lamp. It is true that 
others had got as far as the Patent Office before Mr. Foster, 
bat they no doubt discovered that, although the idea was 
comparatively easy of conception, it was a very difficult 
matter to put it into practical form. 

A later patent was applied for by Mr. Foster in December, 
1901, after an interval of patient research and experiment, 


AL 
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with the result that nine-tenths of the difficulties hitherto 
inseparable from the solenoid-controlled arc lamp have been 
overcome, and the solenoid abolished. 

The ** Foster " lamp is not perfection or infallible, but it 
certainly has fewer weak pointe, fewer fine adjustments and 
more chanoes of long life than is possible with the solenoid 
lamp. The fact is that few arc lamps of the earlier designs 
get the skilled attention their construction demands. For 


simplicity it cannot be denied that the “ Foster” lamp is 
facile princeps. Fig. 1 shows tbe complete lamp, 
while fig. 2 is в sketch of the mechanism. The spring 
ів in tension, and tends to raise the washer-clutch Сі, 
through the agency of the piece r, the link x, and 
the levers N and м. It is prevented from doing so by the 
thermo-expansive strip s. When the lamp is switched on 
the strip в becomes comparatively hot; the vertical 
expansion so obtained, is multiplied approximately by the 
cosecant of the angle between the strut в and the strip 8, and 
transferred in a horizontal direction by the interposition of 
the strut, and the clutch is raised thereby. The resultant 
of the forces in the spring and the strip is upward in the 
strut, and is taken on the point of the same, which works in 
а centre and without friction. 

The friction of the carbon sheath c, in the tube a and of 
the carbon at the chimney bush сь is negligible, as also at 
the trunnions of the levers N and M and the link x, whose 
duty i8 to transmit tbe difference between the forces in the 
spring and strip respectively to the clutch for the raising and 
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holding in the right position of the top carbon c. This 
difference, which is, of course, in favour of the spring, is 80 
little in excess of the weight of the carbon and the sheath 
that the strain of the strip when hot is but a few ounces ; 
the strip will stand without permanent elongation at least 
10 times the strain that the spring can possibly produce in it, 
and will carry about three times the striking current without 
deterioration, 

There is nothing in the lamp which, iu the ordinary sense, 
is not fireproof. Current is carried by direct connections to 
the carbons, and there is no possibility of sparking at rabbing 
surfaces. The carbon sheath, clutch and chimney may be taken 
out, cleaned and replaced in а few minutes without taking the 
lamp down, and a new strip or any of the parts can be 
replaced with equal facility. "This should certainly appeal 
to the consumer, especially where a large number of lamps 
are used. 

The mechanism proper of the ** Foster " arc lamp weighs 
84 oz., and there is ample margin of safety even with these 
figures The strip is the soul of the lamp, it being 
responsible for the control of the striking and feeding 
mechanism. A strip which had been in a lump used for out- 
side lighting for over two years was lately examined. It 
was, of course, very dirty, but not rusty ; no stretch was 
perceptible, and its action was as prompt as when first 
installed. It was tested up to 30 lbs., and broke at 46 lbs. ; 
it exhibited great toughness, and the elongation before frac- 
ture was about 15 per cent. It may reasonably be expected 
that the life of a strip will be at least five years. If u 
strip fails а new one can be hooked on and connected by 
screws at each end in five minutes or less, and the dirty parta 
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removed, cleaned, and replaced in another five minutes—all 
this without removing the lamp, and at a cost of a few 
shillings. Опе cannot help contrasting this with the burnt- 
up solenoid lamp, which “ must go back to the factory " for 
a month or so to wait its turn to be repaired, and then at a 
cost of from 308. to 508. 

The foregoing remarks are intended to prove that the 
new lamp, in striking out into a new path, has entirely 
avoided the traps and pitfalls of the old one, and is, there- 
fore, more likely to cause a reaction in favour of arc lighting 
by old users and others. 

It is almost eelf-suggestive that the avoidance of the coil 
and dash-pot should bring with it additional advantages, and 
such is really the case. Mr. Foster finds that very little 
more than the internal resistance of the lamp and mechan- 
ism—about 2 ohms—is needed on direct current. Mr. 
Foster deals with high-voltage circuits by connecting three 
lamps in series, and he finds that in a case of 240 volts no 
resistance other than that of the thermo-expanaive strip was 
necessary. The current was 5°5 amps. and the volts across 
the carbon points totalled 216 or 72 volts per lamp. Solid 
carbons were used, and there was no unsteadiness. This 
amounts practically to getting 50 per cent. more light for 
the same consumption of power as compared with the usual 
method. Similar results were obtained on a London circuit 
of 220 volts continuous. Оп 100 to 200 and 220-volt 
circuits the saving is from 10 per cent. to 25 per cent. 

But it is on alternating circuits that Mr. Foster appears 
to get the best results. An alternating lamp has been under 
the observation of the writer, adjusted to work off a trans- 
former; the current is 2:2» amps. at 220 volts, periodicity 
50, consumption 495 watts, total losses in transformer, 
choking coil, &c., 58 watts. The transformer, which is a 
3-way compensator of Mr. Foster’s design, will manipulate 
two other similar lamps, and when the three lamps are 
switched on they are burning in serics, cach of the three 
sections of the transformer being а shunt across one lump 
in the usual way. The power factor of the lamp itself is 
unity, and the choking coil absorbs very little power. 
* Foster" lamps will burn with non-inductive resistance in 
circuit, but the efficiency, though good, is not as high as is 
obtainable by the introduction of inductance. It is, how- 
ever, anticipated that it will shortly be possible to abolish 
the choking coil, when the power factor of the whole 
circuit will be practically unity on an alternating current 
circuit. 

As these lamps work three in series on 220-volt alterna- 
ting current, it is to be presumed that they will work 
equally as well on circuits of higher voltage. 

Perhaps the most remarkable characteristic of this lamp is 
its apparent indifference to circuit conditions, as will be 
shown by the following experiment. The writer was shown 
a pair of lamps adjusted to burn on 220-volt continuous 
circuits, and connected also by а double-pole throw-over 
switch to a 220-volt alternating circuit, periodicity 50. 
These lamps were switched over from а continuous-current 
circuit to an alternating-current circuit without the arc 
breaking. There was the usual difference in the light, but at 
first it was difficult to realise that any change had actually 
taken place. 


[We were recently favoured with an opportunity of 
inspecting a number of these lamps, burning under different 
conditions. The working of the lamps left nothing to be 
desired ; the simplicity of the mechanism, and its smooth 
dead-beat operation, were most noteworthy—we never saw 
the lamps blink in the act of feeding, or misbebave in any 
other way. The extinction of one of three lamps in series 
on 220 volts А.С., with compensator, apparently in no way 
affected the other two. We also saw the interesting ex- 
periment referred to by Mr. Tomlinson-Lee—the switching- 
over of two lamps in series from P. C. to A.C., and wire тегй, 
without extinction of the arce.— Eps. Erkc. REv.] 


Hythe Lighting,—An understanding has been arrived 
at with the Folkestone Electricity Co. with regard to the public 
lighting of the borough, whereby it becomes entirely responsible. 
The T.C. will pay the company £560 per annum, covering all 
charges. Any further lamps are to be paid for at an inclusive fee 
of £3 16s. per annum, the Corporation providing the posta. 


CORRESPONDENCE. 


Protection or Fair Trade? 


(This letter is in reply to the article under the above 
heading, which appeared in our issue of the 17th inst. This 
article was communicated to us, and it is understood that 
Mr. Byng addresses the author in his reply.) 

I am glad that you have opened your columns to the dis- 
cussion of our fiscal policy—a subject upon the solution of 
which the weal or woe of the country must depend. Үш 
were good enough to take as your text extracts from my 
book on Protection; this is the reason why I;ask for the 
hospitality of your columns, in order to revert again to the 
subject. 

То the casnal reader you are apparently antagonistic to 
my views; this, however, is not the case. I have lately 
had large experience in converting so-called ** convinced" Free 
Tradere, and I recognise in your arguments the usual 
favourable symptoms preceding a sudden conversion. Your 
case is not hopeless. I acknowledge you use some very hard 
names against us ‘discourteous” Protectioniste, and 
against the great evils of Protection“; yet you who call 
yourself a Free Trader, and I, a Protectionist, agree sub- 
stantially on many arguments and facts. You only choose 
to disagree with me as to the necessity of а remedy and ss 
to the remedy itself. No doubt this will surprise you, but 
in order to convince you of your errors I will use your own 
arguments as а basis. I only ask you to follow me when 
my conclusions differ from yours. 

Aelfishuess,—You begin by saying that “It certainly 
strikes one in reading the arguments of Protectionists that 
they are all based primarily on the basis of each man 
speaking for himself, or the special industry in which he is 
directly interested.” 

Here we thoroughly agree,  Protectionists' arguments are 
first and foremost selfish, but we glory in this. We claim 
that our arguments are a thousand times better forit. Же 
say that matters connected with so-called Free Trade” 
concern traders and manufacturers before anyone else, Their 
argumenta, based on their own experience, should carry more 
weight than those of learned professors, whose unselfishness 
is generally on а par with their inexperience. We say that 
a man who is not selfish is no good to himself, nor to his 
enterprises, nor to his country. We go further. One of our 
greatest complaints is the unselfishness of our opponents. 
We ассгве our agriculturalists and landed proprietors of 
unselfishness amounting to cowardice, They have allowed 
free import of all agricultural produce, which has reduced 
their rents and the capital value of land to an extent 
eatimated at nearly £2,000,000,000. . Free Traders may 
admire such unselfishness, but we Proectionists assert that 
it is an enormous loss to the nation as a whole. 

We also resent the unselfishness of lawyers in laying down 
the law upon the rise and fall of wages, when they never pay 
wages themselves. We resent the unselfishness of so-called 
* economista " and “experts,” who have never imported or 
exported a sixpenny worth of goods, and who want to tell us 
how our imports are paid for. And above all, we object to 
the unselfishness of some journalists who wish to teach us 
* selfish ” manufacturers the laws of the cost of production, 
when, they have never produced anything but “ сору" 
themselves. 

I acknowledge in full that selfishness of which I have often 
been accused. I will quote from p. 246 of my book a8 
follows :—“ I have written this book with an object; that of 
securing for my industrial enterprises the protection which I 
deem imperative for their continuance and success. 

I have spoken, written, and agitated for Protection, 
primarily for myself, my factories, and my workpeople, Bat 
I claim that in looking after myself I am advancing the 
best interests of the country in which I live, and if I 


honestly believe (as I do) that our present fiscal system 


jeopardises my fortune and the earning power of my work- 
men, then I consider it not only my right, but my duty, to 
let my views be known: to all those who can help me to 
alter it. 

I will not take your arguments in rotation, but according 
to their degree of importance, as there is repetition in some 
of them, and others can be treated under one heading. 
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Cost of Production—To manufacturers this is all 
important. It is also important for the nation at large. If 
it can be proved that the cost of production here is higher, 
owing to our import policy, then it follows that our position 
as a manufacturing nation cannot be upheld for long. I 
have set that forth in my book with much deliberation, 
and, as I thought, with clearness ; yet you profess to mis- 
understand the meaning of my arguments. In this respect 
you stand almost alone. All my critics have acknowledged 
the correctness of my quantity argument. The great French 
Free Trader, M. Yves Gayot, states in the Forlniyhily 
Бесе tor July :— Mr. Chamberlain took an example out 
of Mr. Byng's book on ‘ Protection.” Mr. Byng was 
speaking of watches ; Mr. Chamberlain substituted pounds 
sterling ; that is the only difference.” 

Воб in spite of your seeming scepticism you practically 
agree with me by saying, One knows that by manufactur- 
ing standard parts in large quantities the labour cost end 
the expenses may be very considerably reduced." Here we 
both agree, and, starting from a common basis, may I ask 
you to follow me a little further. 

The quantity which a manufacturer can produce depends 


upon the quantity he can sell, and his selling capacity again 


depends upon the number and size of liis markets. 

Markets.—Therefore, the markets at the disposal of the 
producer must be acknowledged to rule the conditions 
which determine the cost of production. A manufacturer 
in a protected country bas his own and our markets to sell 
in. For instance, an American has 70 million people, plus 
40 millions to sell to; I have only 40 millions, and these 
I have to share with my competitors throughout the world ; 
(this omite the neutral markets where we are supposed 
to be on an equality, but even there an Englishman is 
handicapped). 

If my contentions are right (and you admit them in 
the main) the old Free Trade theories must go by the 
board. The basis of all these theories is cheapness; “a 
Free Trade country can manufecture more cheaply than a 
Protectionist country." The truth is quite the reverse ; 
апа when realising the fearful meaning of this truth, one 
cannot help shuddering when thinking of the abyss before 
before which we at present stand. 

The question of markets leads to another favourite theory 
of the kindly Free Trader, namely :—Free Trade will 
bring peace and goodwill amongst nations. Ever since xe 
have had Free Trade, England bas been at war in some 
part of the world or other. We have been trying to 
conquer new markets all over the globe. Why? Because 
we have given away our own market and are being shut 
out from others with more severity year by year. So much 
for the connection between Free Trade and peace and good- 
will of other nations towards us. 

Wages.— You attempt to ridicule my statement regarding 
wages. I stated that [ am prepared to pay higher wages if 
I have a protected home market to sell in, and preference 
in our Colonies. You compare me to the seller of tea 
who throws in a tea service with a pound of tea, and you 
call my undertaking “ specious sophism " ; saying that I 
wish to take in the simple, and to misle my workmen. Let 
anyone who understands the methods of modern mamu- 
facturing judge between us. If I have that security which 
Protection would give me by a large and continuous demand 
for my manufactures, I can be enterprising. I can lay 
ont my works upon a large scale; specialise every part; 
adopt piece work throughout; save in supervision in the 
drawing office, in the counting house and on the com- 
mercial aide. 

І maintain that if I can do all this, I can pay higher 
wages and greatly reduce the cost of production. There is 
notbing Utopian, neither sophistry nor any “ tea-service 
specalation " about this. 

Bat here again, in spite of your little pleasantries, you do 
not disagree with me. You say after all, “ accepting, how- 
ever, the rise in wages“ Thank you for so much. But 
then you say, the manufacturer does not pay them; the 
buyer, as usual" Неге you drift into the consumer 
argument and I will give you my answer to this presently. 

Retaliation.—But before I do this, let me say a word 
sbont your views on retaliation: they are delightfully 
amusing to me. О Suncia Simplwitas! After having 
giving us three columns upon the iniquities and “evil of 


Protection," you indulge in 20 lines as full of condemnation 


of Free Trade as ever was penned by myself or any other 


Protectionist. I must quote some of them :— 

* It is easy, though very unsportsmanlike, to find a man 
whose hands are tied behind him, and we are in the position 
of that man, unable to retaliate.” 

* Foreign countries have taken every advantage of this 
position to impose those harassing and damaging tariffs on 
some of our staple industries, some of which have been 
irretrievably ruined in consequence." 

I must confess I have never written anything better than 
this in all my denunications of the follies of our so-called 
„Free Trade.“ However, I do not like the expression 
* unsportsmanlike." I do not think our foreign opponents 
care much whether their trade methods are considered 
© gportsmanlike" by us or not. But better is to come. 

You were evidently alarmed after having written this 
paragraph; it so clearly points to the urgent necessity of 
introducing countervailing duties. This would be nothing 
more or less than “ Protection." You realise that you could 
not have retaliation without Protection; in fact, the words 
are almost synonymous; and this is how you endeavour 
to extricate yourself out of such ап uncomfortable 
position :— 

Let it be clearly understood among foreign nations that 
with what measure they mete to this country, it shall be 
measured to them... . and the necessity for retaliation 
will soon be largely removed.” 

That is what I call diplomacy (of the losing kind), which 
certainly is not business. You want to substitute the threat 
of retaliation for the real article, viz., the imposition of duties. 
This is the weapon that Mr. Chamberlain asks for; but 
your plan won't wash." You would be the laughing- 
stock of the Germans and Americans even more completely 
than you Free Traders are now. Take my advice, and do 
not play with the fire of “ Protection." There is no middle 
course, no compromise; you must either be the “ Free 
Trader” out and out or the “ Protectionist.” Do not try 
to be a Retaliationist ” or a Fair or Freer Trader. Free 
Trade must either stay in its complete and unadulterated 
form or go; it is a religion, a fetish, a ghost. If adversity 
comes, you must still believe and say, “ Allah is great.” 
You must never doubt it in the smallest degree. Above all, so 
say your High Priests, you must not inquire, for inquiry is 
a deadly sin. Once challenged, Free Trade, like а sp:ctre, 
wil vanish. You bave practically challenged a spectre. 
You have (though reluctantly) admitted many of its faults 
and disadvantages. 

You grant that this country, which under Protection 
used to be the manufacturers of the world, “ has to go abroad 
for the equipment of some of our largest undertaking." 

You grant that money goes out of the country to buy all 
those articles which we can make ourselves (although, 
according to you, not во cheaply). 

You grant that quantity paye, and you do not deny that 
the selling of quantities depends upon the markets we can 
sell in. 

You grant the dumping process directed against our 
staple and other industries, some of which have been 
irretrievably ruined." | 

You grant that universal Free Trade is the ideal condi- 
tion, and you do not deny that during our Free Trade 
period, walls of tariffs are being built up against us, and we 
are receding further and further from that ideal condition. 

You grant that we are greatly handicapped, that “ we 
have to fight with hands tied behind us”; and that “ we 
have offered the other cheek to the smiter, which he has not 
hesitated to strike." | | 

But, you ask, “ Is there no reply?” You certainly give 
that reply; throughout your article you give it directly or 
indirectly. It is, I acknowledge, the only reply to give. 
And these are your words: —“ The purchase of all foreign 
electrical machinery has been a boon to the purchaser.” 

Answering Mr. W. H. Wilson, with reference to the 
printer who bought a foreign-made motor 70 per cent (siz.) 
cheaper than the English, you say: —“ The printer is £70 
better о.” 

You say, again :—“ The buyer pays as usual;" “The 
purchaser has to come in and pay for all.” This is your 
answer, and this is the sole reply of Free Traders since the 
time of Cobden. 
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If this be a true and good answer, something might be 
said in favour of Free Trade, and in mitigation of the 
enormous disadvantages to which Free Traders are exposing 
our country. 

I propose to prove to you that your answer is not a good 
one, that it is fallacious in its theory and in its actual 
working. 

But I have already trespassed on your space for this week. 

What I have to say is of some length, and requires delibe- 
ration in writing. Therefore, with your permission, I will 
conclude in your next issue. 

G. Byng. 


Electrically-driven Road Vehicles. 


In. your leader of June 26th you call attention to the 
comparatively small audience attracted by my short paper at 
the recent engineering conference on the ** Applications of 
Electricity to Driving Carriages in Towns." 

Personally, I was not surprised at the small attendance, as 
these conferences took place at a very inconvenient hour for 
most central stasion engineers, who are really those moet 
interested in studying and forwarding this development of 
the use of electrical energy. I think, however, a good many 
of them are fully alive to the necessity of this, and I believe 
that during the next few years we shall see that electrically- 
driven vehicles will, for town purposes, take a leading 
position for street traffic. 

In the few minutes given to me to reply on the discussion, 
I was quite unable to do justice to most of the important 
points on which future success depends. 

The advances that have been made in other forms of 
automobilism, first with the petrol-driven, and second with 
the steam-driven car, have paved the way for the advent of 
electromobilea, The petrol cars have encouraged a taste 
for travel, i. e., have enabled town dwellers to get into the 
country and enjoy themselves by seeing the beauties of the 
home counties, At first the majority of motor-cars were 
used for this purpose, but these pleasure cars were found so 
convenient for business purposes that their use has rapidly 
extended as a rapid means of communication in the streets 
of towns in spite of several disadvantages such as noise, 
smell, escape of steam and similar matters. Ав soon as а 
few properly equipped electromobiles were put on the streets 
it was seen what important advantages they offered for town 
traffic. Their freedom from any of the above objections, 
and, in addition, the ease with which they can be managed 
by unskilled persons, has put them into a different category 
from the ordinary motor-car, which requiies that the owner 
should pay a skilled attendant. I am certain that so long 
as such skilled attendance is necessary, the motor-car will 
continue to be a luxury, or when used for commercial 
purposes its use will be confined to large establishments, 
but as soon as we can produce electromobiles either for 
private or public passenger transit in town or for public or 
private carriage of goods, the demand for them will become 
enormous, provided that the cost of upkeep will compare at 
all favourably with the cost of horse-drawn vehicles. 

One of the things that I hoped that the discussion on my 
paper would bring out very clearly is that the electromobile 
in ite present form only requires careful management in one 
point, that is, as regards the care of the accumulators, and 
that in our present. state of knowledge all that is necessary 
to deal with this defect is, that the users should have as 
little to do with the charging, care, and upkeep of the 
accumulators as possible; in other words, that the future of 
electromobilism is at present solely a question of the 
establishment of suitable organisations for the furnishing at 
many charging centres of properly charged accumulators, 
which can be readily put into any vehicle at a few minutes’ 
notice. In order to do this it is evident we must decide on 
standards, that is to say, we must standardise the size, weight, 
power and E.M.F. of the boxes of accumulators that are 
necessary to drive these vehicles, and I am glad to say that 
since my paper was read the Engineering Standards 
Committee have decided to form a sub-committee for this 
very purpose with Mr. Worby Beaumont, whose knowledge 
of automobolism of all kinds is second to none, as its chair- 
man. 

R. E. Crompton. 


“ Lighting.” 


Under the above title, a letter from the pen of Mr. J. Т. В. 
Wilson appeared in the Sco/sman for May 18th last, and I 
enclose herewith a cutting from that paper, in the hope that 
you may be able to find room in your valuable paper for at 
least a short extract. So far as I am aware, no comments on 
Mr. Wilson’s letter have been published, but as his figures 
and statements are so very much in favour of gas for street 
lighting, I think, in the interests of the public, it would be 
unfortunate if the results he has arrived at were allowed, in 
their present form, to pass as unquestionable facts. It is, 
however, most difficult to criticise these resulte, as no details 
are given as to how the candle-power and maintenance 
figures are arrived at. I should therefore be glad if Mr. 
Wilson would give us full details. 

lis results, backed by these details proving them to be 

correct, would form a most valuable contribution to the, at 
present, much too meagre information available on so 
important a subject as comparative street lighting. On 
the other hand, if convincing proofs of the accuracy of the 
results are not forthcoming, Mr. Wilson’s enthusiasm in 
favour of gas lighting will, I am sure, not be shared by 
many. 
It will be understood that I am not referring to the street 
lighting of any one particular town or city, Edinburgh, for 
instance, but to the broader subject street lighting 
generally,” which Mr. Wilson includes in his letter. 

The figures given in the Sco/sman are so much in favour 
of gas that in connection with Mr. Wilson's statement to 
the effect that be is convinced that street lighting by 
means of arc lamps is out of date," one is constrained to 
ask, © Are his figures the result of his conviction, or his con- 
viction the outcome of reliable data obtained by careful and 
accurate experiments? | 

To go through all the points in the letter would, I аш 
sure, take up much more of your valuable space than you 
can spare, but I should like to call attention to the 
following :— 

1. The candle-power and maintenance figures, from 
which the cost per с.р. of gas and arc lamps can be obtained, 
require considerable explanation. 

2. It is unfair to assume that a 350-c.». gas lamp is as 
good as а 500-с.Р. arc lamp for the purpose in question, 
especially when it is remembered that for a well-lighted 
street, candle-power at the street surface is not the only 
desideratum. 

3. The table showing the progress of gas lighting could, 
without much difficulty, be supplemented by another showing 
the progress of street lighting by electricity, the results bi ing 
even more startling in view of the fact that the latter 
illuminant has very frequently to compete with gas, for 
which the mains and connections are already laid and made. 

I would also like to draw the attention of your readers, 
many of whom лге no doubt interested in this subject, to 
your issue of March 20th last, in which appeared au 
abstract of various reports made on street lighting in tLe 
City of Westmirster, by Mr. J. W. Bradley, the Cty 
engineer. May I ask Mr. Wilson to kindly give details 
similar to those given in these reports ? 

In conclusion, let me add that the marked improvement. 
in gas lighting which has been effected during recent years 
must be—and, I think, is—acknowleged ; and my only 
excuse for trespassing on your space is my desire that the 
whole truth relating to such matters as the one in baud 
should, in the interests of all concerned, be published. 


A. J. Hodgson. 
Chelmsford, July 20%, 1903. 


Mr. Snell’s Presidential Address. 


I cannot allow the leader in your current number to pass 
without calling attention to a misquotation from my recent 
address to the Incorporated Municipal Electrical Associa- 
tion. I do not admit “that I feel the disadvantage of 
municipalities whose governing powers are limited to certain 
defined areas undertaking business which can 
be most successfully worked over districts embracing the 
areas of numerous local authorities” (in other words, by 
power companies). What I did endeavour to express was 
the unfair disadvantage imposed upon municipalities by the 
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present financial regulations, I said nothing at all about 
the restriction of area. 

Bat it is your partial extract from my address of which I 
have more to complain. I commenced a paragraph with 
these words : © All municipal electrical undertakings should 
be grauted a period of 42 years for the repayment of loans. 
Each application for a loan should be subjected to an 
inquiry of the Board of Trade. . .. and it should be 
compulsory upon the municipal authority to set aside an 
additional sum (over and above the sinking fund thereby 
entailed) of 14 per cent. of the value of the capital 
expended, commencing not later than two years after such 
expenditure had been made to form a depreciation fund." 

Now, you have carefully left out the first portion of this 
paragraph, and have commenced your reference at the words 
* each application for a loan, &c.," ingeniously extracting 
my advocacy of a depreciation fund, and absolutely omitting 
any reference whatsoever to {Ше extension of the period for 
repayment of loans. Is this quite fuir? It is а mis- 
quotation, for the reason that an essential factor is omitted ; 
und your partial extract from my address is an unfair mis- 
representation of my views, which I cannot allow to pass. 


John F. C. Snell. 


[We regret that Mr. Snell regards our treatment of his 
address as unfair. The first passage was an inference, not a 
uotation—still less a misquotation ; in the second, we 
showed that Mr. Snell accepted the sound principle of 
allowance for depreciation, which has nothing to do with 
repayment of loans, and we welcomed his statement as being 
in substantial agreement with our own contention. Moreover, 
the address was printed almost in er/enso in our issue of 
July 10th.—Eps Erec. Rev. ] 


Fuse Wire. 


My attention as been drawn to a letter appearing in your 
journal of the 10th inst. from Mr. N. C. Woodfin re Fuse 
Wire. Mr. Woodfin gives some figures proving the un- 
reliability of fuse wires as commonly supplied. 

My firm has made a large number of tests of wires and 
strip, and we can fully bear ont his figures. In fact, we 
huve found a still greater difference between the actual 
fusing point and that at which they were rated. In addition 
we found that there was no fixed standard to which we 
could work. 

Two years ago we were experimenting with wires and 
strip, and we have for some time supplied fuses, wires and strip 
which have been calibrated and tested and are guaranteed. 
We have prepared tables plotted in the form of curves, 
showing the varying points of fusing for different distances 
between terminals, which Mr. Woodfin might wish to 
examine. 

W. Macdonald. 

London, July 28th, 1903. 


— —— 


Development of the Current Interrupter. 


The writer of the article on “ The Current Interrupter ” 
and others state that the Wehnelt break muy be used on an 
alternating current circuit. 

This is not the case, for, if so used, the platinum tip is 
rapidly disintegrated, and the particles torn off, collecting in 
a sludge at the bottom of the vessel. Moreover, the coil, 
being so worked, will give only from 25 to 50 per cent. of 
the spark-length obtainable when using continuous current. 

Again, except, perhaps, when using low pressure laboratory 
currents, interrupter tips made of ebonite, fibre, rubber, &c., 
are absolutely useless ; they must be made of glass, porce- 
lain, lava, or some like substance (ELECTRICAL REVIEW, 
Vol. 49, page 759). 

The action of the break appears to be purely mechanical, 
and the dispensing with the ordinary condenser is not due to 
any capacity at the terminals of the interrupter (though some 
have used this as au example for resonance), but to the 
extremely sudden break caused by the explosion of the gases 
round the anode. 


London, July 28th, 1903. 


Mortimer Codd. 


Constant Reaper.—Apply to Mr. C. Р. Elieson, of 75, 
Edith Road, W., for information regarding this battery. — Eps. 

DRIVER Quick Srop is informed that his letter cannot 
be pablished unless his name and address are furnished to 
us, for our private information.—Ebs. 


BUSINESS NOTES. 


Electrical Wares Exported. 
Weer unnd JULY 297TH, 1902. | WEEK ENDING JULY 28111, 1903. 
Amsterdam. 


Alexandria Teleg. mat. Value £580 


! .. Value £119 
Buenos Ayres 1,708 Bombay кч x ЗМ 


135 


Calcutta . 1462 | Buenos Ayres 


s Teleg. instruments .. 1,053 уз Teleph. mat. 237 
Cape Town .. is sö s 41 Calcutta .. es "E oe 479 
Christchurch $3 ks .. 141 Cape Town. ә s ie 74 
Christianis. Teleg. wire © 45 Colombo  .. «x " КЕ 73 
Colombo  .. vi he . . 9,932 Copenhagen. Teleg. cable. 950 
Copenhagen > is .. 8,080 Delagoa Bay 4s к bx 6t 

- Teleg. mat. aa 78 $ Teleg. apparatus 160 
Darban 2. $3 es eO 522 Durban T ae e 1,422 

n Teleg. mat. .. 1,862 ss Teleg. mat. i 47 
Fremantle .. - d x 80 East London T 23 .. Bes 
Grenada. Teleg. таё, . ne 86 72 .Teleg. mat. З 
Hamburg. Teleg. cable. m 25 Flushing 2x 25 es 12 
Hong Kong .. 5% КР . 158 Gibraltar. ix с xv 122 
Larache Е 5% d . 824 Gothenburg. Teleg. mat. 53 24 
Madras vs V os T 7 Launceston.. io o - 17 
Melbourne .. ‘i x oe 147 Lisbon "Aer "m "T 17 
Nagasaki T s is 10 " Telog. mat 70 
Naples ee ss is .. 210 Madras 141 
Ostend xS s 4 . 370 Malta. = ys 10 
Perth .. si vx ih . . 1,061 ss Teleg. mat. 18 
Port Elizabeth  .. 2 . . 1,590 Ostend es T 30 
Rot'erdam. Teleg. wire V» 35 Paris .. zs M "S 1,391 
Shanghai А - si oe 174 Perth.. = ©» m ve 09 
Sydney T ss 9 . 376 Port Elizabeth  .. T . . 110 
Tientsin os es ace - 89 Rotterdam .. jdm ed Vs HM 
Valparaiso .. sa iy «e 49 Samarang .. m T sk 10 
Vera Cruz .. єз - .. 8,535 Shanghai аж - А оп] 
Yokohama .. - sa . 106 5 Teleg. mat. .. . . 10? 

Singapore. ER vs s 67 

M^ Teleg. mat. .. P 39 

Sydney is 305 oa T 39 

i. Teleg. mat. .. 1,277 

Wellington .. E ХЕ 123 

Yokohama .. ae ae .. 340 

Total is £27,801 Total  .. £9,703 


Foreign Goods Transhipped. 


Gothenburg. Elec. apprts. Value £15 Cape Town. Elec. apprts. Value £278 
193 


is Telephones 


. £1,466 


Total 


An Electro-magnetic Support for Lamps. — Thie 
Manufacture Générale d'Outillage, of Lille, has recently put upon 
the market an electro-maznetic lamp support for continuous current 
which, although very simple, seems likely to be of great service, 
particularly in workshops. This support is fitted with an electro- 
magaet which is excited by the current that feeds the lamp; the 
two bars fixed to the base of the socket are, in consequence, power- 
fully magnetised ; the support can, therefore, Ъз fixed to aay piece 
of ironwork instantaneously, and in any position whatever. This 
із а great convenience, as, in many operations, it is important to 
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AN ELECTnO-MAONETIC SUPPORT FOR LAMPS. 


havethe light as near as possible to one's work, and, as a rule, this 
is not practicable. Moreover, it is inconvenient, and often dangerous, 
to hold a lamp in the haud in order to carry out work in dark places. 
The magnetic support does away with all these inconveniences ; the 
workman fixes the electric lamp to any piece of ironwork, and his 
movements are then unhampered. This new invention seems, there- 
fore, well suited to factories and all buildings used for industrial 
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purposes, and will probably be of great service iu the examining 
and cleaning of boilers, This support might also be used with 
advantage in railway workshops and in tramway depots, for the 
examination of electric cars, in shipbuilding yards, on board ships, 
in mines, & . In short, it is an apparatus well suited to all work- 
shops and workrooms where portable lamps are used, and where 
there is danger of fire. 


The Liliput“ Are Lamp.—The accompanying illus- 
trations show views of the general appearance and mechanism of 
the Siemens Liliput" patent arc lamp, which is intended for 
indoor use. It is a oontinuous- current lamp. It mechanism is very 
simple; for the regulating of the carbons it contains in plaoe of 
clockwork a reliable movable clamping arrangement, which is not 
disturbed by vibration or eveu & hard knock. The lamp burns 
singly on 100—120 volts or two in series 001270 —300 volte, and it is 
said to give without a globe a hemispherical light of 160 O P., 
whereas with an alabaster globe it gives a light of 130 c P. The 
power expended is claimed to be equivalent to 1—1:2 watts 
рег ор. The lamp burns for 16—20 hours, depending upon the 
number of times it is switched on and off. Special cored carbons 
are made by Siemens Carbon Works for this lamp (5 mm. diameter). 
The upper carbon is 73 in. long, and will burn down toa length of 


‚Тнк " LiLiPUT" Anc Lamp. 


23 in.; the stump can then be used again as a lower carbon. The 
steady burning of the lamp is claimed to render it most suitable for 
indoor use, as & dining room, drawing room, or even as a table 
lamp. Moreover, the carbons are easily changed, and can be 
attended to by any ordinary domestic. It also burns satisfactorily 
in tramcars and railway carriages, and its size is a special recom- 
mendation for ite use in shop-window lighting. The cylindrical 
cover of the lamp bas a diameter of 2j in. and the globe of 3} in.; 
the length is 124 in. The nickelled hood gives the lamp an attrac- 
tive appearance. A number of special indoor fittings have been 
designed, such as brackets, standards, pendante, &c., aleo 
shades for using with the lamps. The “Liliput” lamp ів being 
placed on the market by the Siemens Electric Appliances, Ltd., 
of Watling Street, E. O. 


Holidays. — The latest holiday hand-book to be issued by 
the Great Eastern Railway Co. describes the attractions possessed 
by a Holiday in the Eastern Counties.” It ів got up in the same 
5 style that characterises all the other pamphlets of the 
series. 


South African Trade.—Owing to the interest now being 
taken by the general public in South African affairs, Mesars. P. 8. 
King & Son are about to issue a cheaper edition of the reporte 
prepared by the Trades Commissioners on Engineering, Textile, and 
General Trades. The Engineering report will be 7s. 6d., and the 
Textile and General trades reports 58. each. 


Books Received.—* Syllabuses and Lists of Apparatus 
applicable to Schools and Classes other than Elementary; Board of 
Education, London: Wyman & Sons, Ltd., Fetter Lane, K. C. 

“ Report of the Annual Meeting,” held June 24th. The Industrial 
Freedom League, 53, Parliament Street, S. W. | 

“The Conflict over Municipal Trading.” Lecture by Hon. 
Robert P. Porter at the London School of Economics, on March 13th. 
Industrial Freedom League, 53, Parliament Street, 8.W. Price 2d. 


Liquidation.—The Electric Tramways Trust, Ltd., is 
winding-up voluntarily, with Mr. Leslie Morse, 32, Queen Victoria 
Street, E C., as liquidator. 


Trade Announcements,—Measrs. Royce, Ltd., have 
now completed aud started up the new works which they have 
erected at Trafford Park, Manchester, for the manufacture of 
dynamos and motors in quantities. Tne works, which cover a large 
area, and include a fully equipped iron foundry, are electrically 
driven throughout, have been expressly designed with a view to 
promoting rapid and economical productioo, and are equipped with 
the latest automatic and other machine tools and labour-saving 
devices. The resultant economy in the manufacture of standard 
lines of machines has been such as to enable the firm to consider- 
ably reduce their prices. 

Messrs. Fenner James & Co., Ltd., have purchased the business of 
Fenner James & Co., of King's Cross. An announcement respecting 
the business is made in our advertisement pages to-day. 


Bankruptcy Proceedings.— Under the failure of Noel 
Francis Nalder, electrical engineer, &c., 19, Queen Victoria Street, 
E.C., the first meeting of creditors was held last week before Mr. 
G. W. Chapman, Official Receiver, at the London Bankruptcy 
Court. The statement of affairs shows total liabilities 
£10,218 5s. 10d. and a deficiency of £8,782 15s. 10d. It transpired 
that the debtor, who is now out of business, some nine years ago 
entered into partnership with Mr. Н. Т. Harrison, and they com- 
menced business as electrical engineers at Trafalgar House, 
Mortimer Street, 86. Martin’s Lane. The debtor provided £2,000 
or £3000 capital; they traded as Nalder & Harrison for 
18 months and then converted the business into a syndicate, 
registered as Nalder & Harrison, Lt d., which in turn was formed 
into a limited company etyled Nalder & Harrison Construction, 
Ltd. The shares and debentares were issued only to friends, the 
public not being invited to subscribe thereto. The debtor was one 
of the managing directors, and after working for 18 months the 
company went into voluntary liquidation. Subsequently the 
debtor and a Mr. Hilton took over the electrical part of the com- 
pany's business and formed another company, styled Nalder and 
Hilton, Ltd., which carried on business at Trafalgar Works, Bow 
Common. The debtor was managing director of that company 
until it was wound up. He has also acted as a director of other 
companies, and some 18 months ago he joined another person in а 
scheme to form & company to take over Bt. George's Hall. To loss 
in connection with that scheme and claims under guarantees given 
the debtor principally attributes his failure. In the absence of any 
offer the Official Receiver was deputed to wind up the estate in 
bankruptcy. 


Catalogues and Lists.—Mxssus. СЕ РЕГ & LANGE 
have brought out а new illustrated circular describing their Vulcan 
station testing equipment for measuring preesure, current, and 
resistance. 

Some illustrated sheets of the “К.С.” motor bicycles, 24 and 
3 H.P., have come to hand from Mussrs. C. H. CATHCART & Co., of 
Balisbury Square, Ю.С. 

Messrs. BuLLEns, Lro., of Tipton, have sent usa copy of an 
illustrated circular giving a description of their Chambers'$ patent 
third rail insulator, with registered tripod foot; this insalator is 
made of highly vitrified porcelain, and is claimed to be both electri- 
cally and mechanically suited for railway electrification. 

Мн. JAuks MELLING, of Dashwood House, E C., has issued a 
price list of his adjustable self-opening screwing chuck. 

A circular relating to Eclipse packing (Fisher's patent) has 
come t» hand from the Омітер AsnzEsTOS Со, Lrp. 

From Messrs. JOHN Gis5s & Son, of Liverpool, we have received 
an illustrated catalogue of their patent air propelling and 
ventilating fans. Prices and details are given of belt-driven and 
electric motor fans, the latter using the firm's patent dust-proof 
motor. Direct-current cabin fans are described, and a patent 
safety interlocking double-pole quick-break starting switch and 
resistance. 

The ELEBOTRIC AND ORDNANCH ACCESSORIES Co., Lrp., of Aston, 
are circulating some little booklets (12 pp., 5 in. x 2 in.), giving 
iris sketches of some of their specialties, Stellite and Btellite 
things. 


American Electrical Exports,—The value of the elec- 
trical machinery and apparatus exported from the United States 
during May last is returned at £162,010, as compared with £145,665 
in the corresponding month of last year. 


Installation Contracts.—Among the recent contracts 
obtained by Mesers. Mather & Platt, Ltd., are the following:—A 
combined multi-polar dynamo with Allen's engine; also switch- 
board, four motors from 25 to 40 в.н.р. each; motor-generator and 
lighting installation for Messrs. Lamb Bros. saw mill, Bootle; а 
complete lighting installation, with gas engines dynamos. 
accumulators, boosters, &c., forthe Matlock Hydro; a multi-polar 
dynamo with Howden engine, 20 motora, varying from 5 to 
40 B.H.P., with starting and controlling gear, for Messrs. A. M. 
Peeble's paper mills, Rishton; a multi-polar dynamo with Bellies 
engine, feed pumps and condensers, main switchboard, four 
motors and starters, for the Bleach Works of Messrs. Holywell 
and Co., Ltd. 


Outings.—On Saturday, 18th inst., the employés of the 
London and South-Western Railway Co.'s Electrical Department, 
Eastleigh Works, went for their annual outing to Alresford, where 
dinner was served at the San. Afterwards various sports were 
engaged in until 6 p.m, when the company sat down to tea, 
at Which Mr. A. Russell Walker, A. I. E. E., electrician, presided. А 
amoking concert followed, 
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Belgium.—La Société de la Fabrique Belge de Crayons 
Electriques, is the name of a company which bas just been formed 
at Liéze with a capital of £32,000, to manufacture arc lamp carbons. 
The Compagnie Internationale d'Electricitó, of Lièze, and the 
Nederlandsche Maatschappij tot Explortie van Hopfelts Booglamp- 
electroden are interested in the new undertaking. 


Amnual Holidays.—The Hart Accumulator Co., Ltd., 
closes its works from August 3rd until the 10th for the summer 
holidays. 

The works of the Incandescent Electric Lamp Co., Brook 
Green, will be closed for the annual holiday, from Saturday, 
August 1st, at 12.30, to Monday, August 10th, at 8 a.m. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen. — The E.L. Committee has agreed to 
recommend the Council to apply for additional borrowing powers 
in connection with the department, to the extent of £65,000. 


Bideford.—T wo companies, one being the Bideford and 
District Co., have given notice of their intention to apply fora 
prov. order to light the town. It was decided to discuss in com- 
mittee the obtaining of а prov. order by the Council. 


Bo'ness,.— The Т.О. has been advertising for the 

assistance of a consulting electrical engineer to advise respecting the 

“carrying out of its prov. order. All applications have to be 
lodged with the town clerk by to-morrow. 


Bunbury (W. Australia).—The electric light has been 
introduced into the town by Мевагв. Splatt, Wall & Co., of Perth, 
W. A., on the understanding that the installation shall be run for 
six months by the contractors, after which the Corporation shall 
decide whether it will purchase the plant or allow the company to 
run it. Ia the latter event the Corporation will have the right to 
purchase at the end of 7, 14, or 21 years. The plant consists of two 
Paxman Economic boilers, with Worthington feed pumps, and 
two Sturtevant engines, ranning at 325 r.p.m., and coupled 
direct to Sturtevant dynamos of 50 Kw. each. The supply is on 
the three-wire system, and the town is lighted with arc and glow 
lamps. The overhead mains comprise about 17 miles of cable. 


Chester.—On the matter of supplying energy to the 
sewage department for pumping, after full explanation and con- 
sideration of the figures, the committee resolved:—"'' That the 
Sewering Committee be offered the supply of energy required at the 
rate of éd. per unit for the first 100, COO units per annum, and of 
$d. per unit for all over the first 100,000 units per annum." It was 
complained that this was unjust to the Tramways Committee, who 
are charged 111. per unit at the lighting station. Others pointed 
out that a 1d. of this latter amount represented capital outlay for 
the purpose of supplying the trams. In this case an overhead 
transmiseion cable, costing £200, will be required, and energy 
supplied during light load. 


Croydon.—At the monthly meeting of the County 
Coancil on Monday evening last, the recommendation of the Elec- 
tricity Committee for carrying out а scheme of additions and 
extensions to the generating station, at a total cost of £70,950, 
suggested by the borough electrical engineer (Mr. J. Gray Scott), 
came up for further considoration. After considerable discussion, 
it was decided to sanction the sum of £27,975 for the more pressing 
portions ofthe scheme, Asam of £10,000 will have to be borrowed 
tbis year. When the works covered by the £27,975 are completed, 
pm аше will ask the Council to sanction the balance of the 

0,950. 


Dorchester.—The Electric Lighting Committee reported 
that as the proposed cost of the power station with gas plant, 
machinery, cables, and arc lamps for the installation of the electric 
light over the compulsory area was so excessive, it had adjourned 
the furtber consideration of the question for the attendance of the 
electrical engineer. A deputation from the newly-formed 
Ratepayers’ Association was admitted, and urged the Council to 
abandon the scheme, also asking that if it undertook electric 


lighting it would make the users pay, and not make up any 
deficiency from the rates. 


Gainsborough.—The Council has decided to apply for 
а prov. order to supply the district with electricity, and а com- 
mittee has been appointed, with full po ver to assist the clerk and 
engineer to prepare a scheme and serve the statutory notices. 


Goole.—The U.D.C. has received a letter from an Electric 
Lighting Со, giving notice of its intention to make application 
for a prov. order to supply electricity within the Council's area, 
bat the Council has decided to interview the Board of Trade at an 
early date, and to urge upon the Board the necessity of a definite 
extension of time being granted to the Council. 


Gravesend.—The Town Council has entered into an 
agreement with the Brush Electrical Engineering Co. for that 
company to supply customers on hire or on the hire-purchase 
system with continuous current motors. The L.G.B. has authorised 
а loan of £9,580 for electrical extensions, and £2,000 for a dust 
destractor. 


Holyhead.—On Monday the U.D.C. received the sanc- 
tion of the B. of T. to the borrowing of £16,000 for electric lighting 
purposes. 


Hoylake and West Kirby.—Application is about to be 
made by the U.D.C. to the L.G.B. for sanction to the borrowing of 
£324 for the erection of а water softening plant at the electric 
supply works. The L G B. is about to bold an inquiry respecting 
the application of the ('ouucil for sanction to the borrowing of 
£5,435 for extensions of the electric lighting plant. 


Leith.—The revenue of the electricity department for 
the year was:—For private lighting and motor power, 
£8,250 138. 4d.; public lighting. £4,932 78. 63.; other sources, 
£671 1s. 7d.; total, £13,454 28. 5d. This has been sufticient to 
meet all working expenses and interest and instalments of loans 
and to leave a surplus of £1,120 158. 2d. Inthe previous year the 
net loss on the undertaking was £188, so that it had improved this 
year to the extent of £1,308. 


London.—SrkrxEv.—O wing to the increasing demand 
for electricity the В С. are considering a proposal to erect a second 
generating station and dust destructor on Blyth's Wharf, Lime- 
house, which was recently purchased by them. 

CHELSEA.—The Law and Parliamentary Committee reported that 
they had considered the letter from the Clerk to the County 
Council, stating that the Highways Committee had had uuder ita 
consideration the provisions of the Supply of Electricity Bill, 
recently introduced into the House of Lords by Lord Wolverton ; 
that he had been directed to call the special attention of the Councils 
of the Metropolitan Boroughs to certain clauses of the Bill, by 
which it is proposed to confer upon the Board of Trade certain 
powers which would apparently reduce to some extent the control 
given to the local authorities by the Electric Lighting Acta, 1882 
and 1888, and asking to be informed of the views of the B.C. with 
regard to the provisions of the Bill. The Committee was of 
the opinion that the interests of the borough are not likely to be 
prejudicially affected by the Bill. 

SovrHWwaRK.—The General Purposes and Finance Joint Com- 
mittee reported that the district auditor had disallowed certain 
charges, thereby leaving the whole deficiency of £3,943 6з. on the 
electric light undertaking as a charge upon the rates of the parish 
of Newington, because no part of the expense incurred under the 
Act relating to the supply of electricity in the parish of Newington, 
& part only of the borough, could lawfully be. charged upon 
the general funds of the whole borough, and because 
such expense should be borne by the area to which the adoptive 
local or other Act in point extended. The Committee was of 
opinion that considerable difficulty would arise hereafter if the 
undertaking were treated ав a parish and not a borough concern, and 
therefore recommended that an appeal be made to the Local Govern- 
ment Board against the disallowances of the auditor, and that in 
the event of the appeal failing, application be then made to the 
London Government Act Commissioners to issue а scheme making 
the expenses of the undertaking chargeable to the whole borough. 

BERMONDSEY.—The E.L. Committee reported that the land at 
Buli Head Dock—the Council’s Rotherhithe depot—which was 
thought to be suitable for the erection of a sub-station for the 
generation of electrical energy, was not sufficient for the purpose. 
There was land adjacent in the possession of the L C.C., but ав the 
B.C. did not wish to purchase land, the Committee had engaged 
Messrs. Kincaid, Waller & Mamviile to report upon the possibility 
of extending the present station, and 80 avoiding the necessity of 
erect ing a sub-station at Rotherhithe. 

CAMBERWELL.—In a report issued on Saturday by the B. C., it 
was stated that the following authorities had артеса to support the 
action of Camberwell in calling the attention of Parliament to the 
refusal of the Board of Trade to graut the application of the 
London Electric Supply Corporation for a provisional order over 
the whole borough:—Hammersmith, Doncaster, Eastbourne, 
Southampton, Bermondsey, Bodmin, Barrow-in-Farness, Shoreditch. 
City of London and Hastings. The L.C.C. wrote: —“ The Council 
has always been in favour of two companies being allowed to 
compete in the same area, but it has always considered that any 
application by a company for an order, in respect of an area for 
which the local authority has been granted an order, should be 
refused. It appears to the Highways Committee that the action of 
the Board of Trade in the present ins'ance is to some extent а 
departure from the attitude generally taken up by it in the past. 
The Committee is in sympathy with the Borough Council in the 
matter, but it does not appear that the Council has any power to 
render assistance with regard thereto, as under Sec. 4 of the 
Electric Lighting Act, 1832, the Board has а discretionary power 
to grant a provisional order authorising any local authority, com- 
pany or person to supply electricity for public or private purposes 
within any area, and there is no appeal against the decision of the 
Board." 

WaNDSWORTH.—A lengthy report was presented by a special com- 
mittee to the B C. on the unsatisfactory lighting and the high prices 
charged. The former had been modified, but the alleged excessive 
charges continued, and the committee considered the only remedy 
was by competition. Without committing the Council to any 
scheme, it asked for leave to make further investigations, and 
with this end in view, recommended that Mr. Adams be empowered 
at a cost of £105 to draw up a complete scheme for the supply of 
electricity generated by power obtained from the dust destructor, 
to such districts of the borough as he considered advisable. The 
report was adopted. Subsequently, the General Purposes 
Committee reported that it had received a letter from the 
London Electric Sapply Corporation offering, if they obtained 
a provisional order, to supply customers at 6d. per unit 


180 


THE ELECTRICAL REVIEW. 


[Vol. 53, No. 1,340, JULY 31, 1903. 


for the first 4,00) units in each year, and 4d. per unit in excess of 
4,000, with reductions for large orders. It was resolved to inform 
the company that the Council could not support their application 
unless they undertook to supply energy for lighting purposes at а 
flat rate of 44d. per unit to private consumers, and 2d. per unit for 
power. 

MABYLEBONE.—À short time ago the London County Council, 
upon the recommendation of its Finance (‘ommittee, resolved not 
to grant the application of the B.C. for sanction to the borrowing of 
£1,274,000 for the purchase of that portion of the undertaking of the 
Metropolitan Electric Supply Co., Ltd., which is within the borough, 
under the award of the arbitration. Since communicating their 
decision a letter bas been received from the Parliamentary agents 
asking whether, if the B.C. obtains a license from the Board of 
Trade under the Electric Lighting Act, 1882, to supply electricity 
within the borough, this will remove the legal objection to the 
Council sanctioning the loan. Mr. Haldane, K.C, M.P, has 
advised that if the proposed license is obtained from the Board of 
Trade, the B.C. will obtain such legal power to borrow as will 
justify the Council in sanctioning the borrowing. Inasmuch, how- 
ever, as the maximum period for which the D.C. can be authorised 10 
supply electricity under such license is seven years, Mr. Haldane 
advises that the period for the repayment of tue loan should be 
limited in the first instance to the period of the license. After 
having completed the purchase and after the Board of Trade has 
fixed the date of the commencement of the St. Marylebone Electric 
Lighting Order, 1901, the Council will be in a position to vary its 
order sanctioning the borrowing by extending the period for repay- 
ment of the loan thereby authorised. The Finance (mmittee now 
report that this matter had been attended by many difliculties. 
The acquisition of the undertaking, however, had been rendered 
compulsory by Act of Parliament, and the purchase price had been 
determined by arbitration. In these circumstances the Committee 
recommend that counsel's opinion should be communicated to the 
Borough Council. 

Hackxnry.—The B.C. has decided to reduce the price charged 
for electrical energy for power purposes from the flat rate of 2d. per 
unit to the following: — For the first 1,000 units per quarter at any 
one premises, 2d per unit; all consumption in excess of 1,000 units 
per quarter at any one premises, 144. per unit. 


Metropolitan Asylums Board.—At the recent meeting 
of the Metropolitan Asylums Board the Works Committee 
reported that, as the result of further correspondence between the 
engineer to the Board and the County of Surrey Electrical Power 
Distribution Co., the company had agreed to supply alternating 
current at 200 volts at a reduced cost of 24d. per unit to the 
Southern Hospital, the company supplying to a transformer 
chamber at the entrance gates. On the recommendation of the 
Committee, the offer was accepted. 


Newton.—The U.D.C. has decided not to give their 
consent for the laying of electric lighting cables in Kingsteignton. 

The Urban Electric Supply Co. has given notice to the Council 
of its intention to apply for a prov. order to supply electricity in 
the town. 


Potchefstroom (South Africa). — The Government 
has decided to at once take steps to provide & municipal scheme 
for electrically lighting the town, and tenders will be imme- 
diately called for the work. The scheme will be rushed through in 
view of the activity of a private company, which proposes to lay 
down plant to supply the hotels and the business part of the town. 


Radstock.—The Western Electric Distributing Corpora- 
tion are applying for a prov. order enabling them to take power 
from the Somerset Electric Power Co. and distribute it within the 
urban district. It was decided to obtain the terms proposed to be 
charged by the company to consumers, and, if satisfactory, the 
Committee recommended the Council to support the company in 
their application for the prov. order. 


St. Annes.—The annual return of the Electricity Depart- 
ment shows that, during the year ended March 31st, 179,190 B. of T. 
units were generated. A net profit is shown on the year’s working 
of £94 188. 44d, against £12 78. 5d. the previous year. The sum 
of £698 138. 4d. was repaid on loans account, and 4790 168. 8d. fur 
interest. The total amount borrowed is £37,405. 


Slough.— The solution of the local E. L. question is of 
importance in its bearing on future schemes. The main problem 
was whether the Slough Urban District Council, having transferred 
by deed their E.L. prov. order to а company, the Slouzh aud 
and Datchet Electric Supply Co., could then make an agreement 
under which they would pay compensation for compulsory purchase 
and for goodwill should they decide to acquire the undertaking 
after а certain number of years. The obj?ction being taken 
that, under Section 2 of the E.L Act, 18858, such a p'oceed- 
ing was forbidden, the opinion of the Board of Trade was 
obtained, which was to the effect that the Board saw no 
objection to the proposed agreement. Some members of the 
Council still doubting the legality of such a course, a further 
letter to the Board of Trade was sent, asking how the Board of 
Trade reconcile the approval of the decd providing for payment by 
the local authority to the E L. company for goodwill and compulsory 
purchase with Section 2 of the E L. Act, 1888, which expressly 
provides that no such payment shall be made, seeing that no 
provisional order has been made, or is proposed to be made, under 
Section 3 of the same Act?" In their reply the Board “ point out 
that the terms of purchase provided by Section 2 cf the E. L. Act, 
1888, relate to purchase after the expiration of a period of 42 years 
or such shorter period as is specitied in that behalf iu a prov. order, 
while the terms of purchase provided by Article 3 of the deed of 


transfer, are terms which have been agreed upon between the 
District Council and the traosferee company, aud relate to the 
purchase, after the expiration of a shorter period than that specified 
in Section 2 of the Act of 1888.“ The Board add that they “ were 
advised that it was quite competent for them to approve the deed 
containing, as it does, special ternis of purchase, as agreed between 
the parties." А lengthy discussion took place at the Council meet- 
ing upon this, and in the end, looking at the circumstances 
altogether, it was agreed that the adoption of the deed of agree- 
ment should be formally moved, but that the motion, not being 
seconded, the agreement ahould be rejected. This plan being 
followed, the proposal collapsed. 


Sunbury.—Edmundson's Electricity Corporation lias 
approached the U.D.C. with regard to the supply of electricity to 
the town. They offer to extend their area, by means of a prov. 
order, to Sunbury, and to supply private consumers at 7d. per unit 
for the first hour, and 3d. afterwards, and nof exceeding 23d. per 
unit for public lighting. The Council has intimated that they are 
not antayonistic to the scheme. 


Tunbridge Wells,—In reply to the request of the 
Tonbridge Board of Guardians for a supply of electricity to the 
Workhouse, at Pembury, the Т.С. has replied thut at present they 
had no power to lay electric mains outside the borsugh, but they 
were prepared to endeavour to obtain a prov. order to extend its 
lighting area so as to include the Workhouse. 


Turkev.— La Societe Ottomaine dea Mines de Кагаѕзоп 
has applied for a concession to utilise certain available water 
power at Karasson in the generation of electrical energy for power 
purposes. 


West Ham.—At a recent meeting of the Council the 
annual report of the electrical undertaking for the year ending 
March 31st, 1903, was submitted. Tne capital expenditure during 
the 12 months was £53,740, bringing the total up to £185,147. The 
revenue for the year was £24,902, as against £21,073 in 1902, while 
the working expenses in the same perioda were £15,465 and 
£13,688 respectively. The net profit for 1903 was; £2,503, as against 
a profit of £1,137 in 1902 and a deticiency of £2,499 in 1901. Of 
the surplus, £1,000 was carried to reserve fund, aud the balance, 
£1,699, was retained in view of the rapidly increasing charges of 
the station at Canning Town now in course of erection. Last year 
the units sold were 1,930,503, at an average cost for private supply 
of 3:57d. and for public lamps of 1:394. In 1902 there were 
1,635,549 units sold at an average cost for private supply 
of 35d. and for public lamps of  1:07d. Тһе report 
replied at some length to criticisms that adequate depreciation 
has not been charged to revenue account, and stated that the position 
adopted by the Council is in accord with the general practice 
throughout the country, viz, to charge to the revenue account th? 
loan, repayment or contribution to sinking fund, the effect being to 
wipe out the loan debt within 25 years. The report and accounts 
were adop'ed. The electrical engineer (Mr. J. K. Bock) in his 
general report on the year's working, stated he had recently con- 
structed a temporary apparatus to extract the oil from the dis- 
charge water from the condensers by means of which the con- 
sumption of town water had been reduced by 250,000 gallons per 
week, iu addition to which the water is now returucd to the boilers 
at about 140’ F. temperature, aud во a great saving in coal was 
effected. The total reduction on the two items was from £12 to 
£14 per week. 


ELECTRIO TRACTION NOTES. 


—— —— À—— — 


Birmingham. — Following upon the refusal of Mr. 
Hamilton, of Leeds, of the appoi::tmeut as general manager cf the 
trams, the Committee approached several likely men, with the result 
that Mr. Alfred Baker, of the London County Council trams, has 
definitely accepted their offer. Tue umount of salary is not dis- 
closed, but it is believed to be £1,500 per annum. 

The Corporation is advertising in the local papers for tramway 
permanent way materiai, such ав rails, poles, trolley wire and 
bonds. Apply to the City Engineer, Town Hall, Birmingham. . 

The King's Norton District Council, before coming to any detnite 
decision with Birmingham, wish to consult au ex pert. | 

Negotiations with the Handsworth District Council are also in 
abeyance, аз it has been found that part of the line connecting the 
Birmingham and Handsworth systems is in Aston Manor, and there- 
fore under the control of the В.Е T. Co. 


Bromley.—The Light Railway Commissioners held an 
inquiry into the application of the British Electric Traction 
Co., Ltd., for an order under the Light Railways Act, 1856, granting 
them powers to construct aud work light railways in the Bromley 
urban and rural districts. After a hearing extending over several 
hours, it was proposed to adjourn for the day. Col. Bonghey, the 
chairman, consulted his fellow-Commissioners, and said: —“ We 
do not think we can carry this case any further. No evidence bas 
been offered for the important part of the scheme north of Bromley 
South railway station, and, under all the circumstances, and having 
regard to the opposition indicated by the Urban District Council 
and the residenta aud otners, we are not prepared to carry the 
application further." 


Sg € ———————————— ——————————————————————————————————Á——s 
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Dublin.—A movement is on for the construction of a 
light railway or electric line from Dublin to Slane, a distance of 
26} miles. Already a considerable amount of the required £105,000 
to construct the line has been guaranteed. 


Dumbarton.—4At an inquiry under the Private Legisla- 
tion Procedure (Scotland) Bill, held in Glasgow last Friday, the 
preamble of a Bill to construct electric tramways in Dumbarton was 
proved. There was no opposition. The Electric Supply Cor- 
poration, Ltd., are the promoters of the Order, and the tramways 
are to be constructed in two years. 


East London Railway and Electric Traction.— 
Tbis railway, during the first six months of the year, had a falling 
off of 80,000 in the passengers carried, mainly owing to fewer local 
bookings. The chairman told his shareholders the other day that 
the only thing that they had to look to in the future foran improve- 
ment in tbe passenger traffic was the inevitable “ electrification ” 
ofthe line, At the present moment the leasing companies were not 
prepared to incur the necessary expense of making tho change, but 
he could not help thinking that it would have to be undertaken 
before the “ electrification " of the other lines was completed. 


Hamilton.—The Hamilton, Motherwell, and Wishaw 
Tramways were officially opened on Wednesday last week, when 
gers were carried over the entire system, extending from 
Blantyre to Wishaw, a distance of 84 miles. Half-mile stations at 
id. fares have been made throughout the route, while the whole 
diatance can be traversed for 5d. The system was to be opened for 
traffic at the beginning of June, but owing to the generating 
station buildings subsiding in consequence of the mineral workings 
in the ground underneath, a delay took place. The station is not yet 
in perfect working order, but a supply of current is being provided 
by Motherwell T.C. Since the opening day so heavy has been the 
rush of passengers, that the resources of the company have been 
taxed to the utmost. The line passes through one of the most 
industrial and picturesque districts in the West of Scotland. 


Italy.—Consul-General Keene reports that both Turin 
and Genos are well furnished with electric tramways. In the 
former town there are 50 miles of rails. In Genoa there are 70 
miles of rails and 153 cars, which made 1,559,813 journeys in 
1902, covering 4,856,855 milea, aud carried 31,378,637 passengers. 
The Funicolari with a track of less than a mile, and working 
four cars, made 103,862 journeys, covering 44,819 miles, and carried 
395.564 passengers. At Spezia there are four miles of rails now 
open, and more under construction. There are six cars and two 
trailers which, since the date of opening the lines on July 22nd, 
1902, have carried 401,000 passengers. Four new cara have recently 
been ordered. 


Keighley.— The Tramways Committee has recommended 
that the borough engineer and the electrical engineer prepare all 
necessary plans, sections, specifications and estimates for recon- 
structing and electrically equipping the existing tramways (3 miles), 
and for the construction of a new electrical tramway from North 
Street vid Cavendish Street and Bradford Road to Stockbridge (1 
mile); and that application be made to the B. of T. for sanction to 
borrow the money necessary. 


Kilmarnock.—The preamble of a Bill promoted by the 
T.C., to construct electric tramways in the bnrgh, was passed by the 
Parliamentary Commissioners, who held an inquiry under the 
Private Legislation Procedure (Scotland) Act, in Glasgow last 
Saturday. The Order was opposed by the Glasgow & South-Western 
Railway Co., and owners and manufacturers in the burgh. The 
entire cost of laying the lines and equipping then, is estimated at 
£45,000. The tramways are to be completed in three years’ time. 


Leeds.—Mr. J. B. Hamilton, Corporation tramways 


manager, has declined the invitation to take the position of tram- 
ways manager at Birmingham. 


Light Railways Bill.— In the House of Lords on 
Jaly 24th, Lord Wolverton, in moving the second reading of this 
Bill, said that when Parliament passed the Light Railways Act of 
1&96, it treated that measure more or less as of an experimental 
description, and confined its operations to the period of five years. 
Since tbe expiration of that period Parliament had renewed the Act 
year by year, and the object of the present Bill was to make it 
permanent, as the Board of Trade considered that it had been a 
saccess. ‘Chis was the effect of Clause 1. Clauses 2 and 3 reformed 
the procedure. Under the existing Act if the Board of Trade 
thought a light railway scheme to be of such importance that it 
ought to be submitted to Parliament the preliminary work on the 
Order was wasted and the promoters had to begin de novo. Clauses 
2 and 3 remedied that state of things. The Earl of Morley thought 
that the measure was a very useful one, but remarked that there was 
no doubt that the existing legislation in regard to light railways 
and tramways was not in a very satisfactory condition, and appealed 
to the Board of Trade to consider before another Session whether 
they should not introduce a more comprehensive measure which 
would bring some order into the law. The Bill was read a second 
time.— The Times. 


London.—The Highways Committee reported to the 
L. C. C. on Tuesday that there had been several cases lately of 
maliciously inserting pieces of metal and wire in 

the conduits on the Westminster to Tooting tramways, the 
result of which had been to create short circuits, the tram- 
way traffic being in consequence seriously interfered with. 
“This malicious interference with the conduit, in addition 
to hindering the smooth working of the tramways and causing 
turmberiess delays, is likely to endanger the safety of the passengers 


. on the tramcars, and we have therefore arranged for the issue of a 


notice offering a reward of £25 to any person who may supply such 
information as will lead to the conviction of the offenders, and 
we hope that this course will effectually stop so dangerous а 
practice." 

The electrification of the County Council tramway from Vauxhall 
to Camberwell Green is now completed. The level of the roadway 
has been raised 6 in., and on both sides of the metals the roadway 
has been paved with wood blocks, while the retlagging of the pave- 
ments is nearly completed. It ів anticipated, says an evening 
contemporary, that in about a week the official Board of Trade 
inspection will be made, and thereafter electric cars will be run. 
Considerable progress has been made with the electrification of the 
tram systems from Peckham and Bermondeey New Road, alongithe 


Old Kent Road, to Greenwich. 


London, Brighton and South Coast Railway.—In 
moving the report of the London, Brighton and South Coast 
Railway at the one hundred and fifteenth half-yearly meeting on 
Wednesday, Lord Cottesloe said the proprietors would be interested 
to know that the board was actively pursuing its inquiry into the 
subject of electric traction, and a committee of directors had been 
appointed for its special consideration. The problem was a very 
difficult one so far as that railway was concerned by reason of the 
complication of lines and the inter-mixing of main and local, or 
fast and slow, traffic, and it would be obviously wrong to revolu- 
tionise the present system of working by the introduction of a new 
method of locomotion until it was made absolutely clear that advan- 
tage both in greater rapidity of transit and greater economy and 
ease of working would result. Regard must be had also to the 
competition of other means of transport, and it was necessary for 
the board to be assured that electrical traction would be a success 
from its commercial as well as from its mechanical aspect. It was, 
therefore, advisable to proceed with caution and having every 
desire to arrive at a true conclusion; this was what the directors 
were doing. In conjunction with the London and South-Western 
Co, they were trying an interesting experiment with a self-con- 
tained steam motor-car on the branch line between Fratton and 
Southsea, and it was hoped that the result would be a saving in 
working expenses. The advisability of establishing similar working 
either by steam or electricity on other parts of the company's 
system was engaging the attention of the board. | 


Manehester.— Тһе annual report of the working of the 
tramways was presented at Tuesday's meeting of the Tramways Com- 
mittee. The aggregate length of single track open for traffic at March 
31st, 1903, was over 77 miles. Whereas the sum available for disposal 
by the Committee at the end of the financial year of 1902 was only 
£63,456, the amount at the end of the financial year of 1903 nearly 
doubled itself, being no lees than £126,566. Out of these totals, 
contributions were made in relief of the rates of £20,000 and £30,000 
respectively. Figures are also supplied by the report, which show 
that the operating expenses per car-mile are being reduced. Та 
1901-2 tbe total spent under this head per car-mile was 8'10d., 
whereas it was only 6 95d. in the year ended March last. A total 
car-mileage of 6,382,036 was run between April let, 1902, and 
March 31st, 1903; the number of passengers carried during the 
year was 66,849 457; the receipta amounted to £306,249 15s. 8d., 
while the average receipts per car-mile were 11 52а. Tne Committee 
also had under consideration the whole of the tramways fares, and 
made some important alterations, The main principle carried out 
was to introduce between the 14. and 2d. stages 141. fares, 
between the 2d. and 3d. stages 24d. fares, and so on, according to 
the length of the routes. In addition to the IId. fare, the 
Committee introduced a 14. fare for the middle of the first stage to 
the 14d. stage. 


Melbourne Railways.—The Sydney Daily Telegraph 
for June 16th, says that the Chief (‘ommissioner of Railways (Mr. 
Tait), before leaving Canada, was asked by the Victorian Govern- 
ment to supply a report on the question of electric traction 
generally, and more particularly in regard to the conversion of 
steam railways to electricity. Mr. Tait commissioned Mr. R. B. 
Owens, professor of electrical engineering at the M’Gill University, 
to prepare a report on the lines suggested. Prof. Owens’ report, 
together with an exhaustive one by Mr. Tait himself, have now 
been submitted to the Minister for Railwaye. 


Metropolitan Railway Co. and Electric Traction.— 
The report states that for the half-year ended June 30th the 
British Westinghouse Electric and Manufacturing Co., Ltd., are 
making satisfactory progress with the building of the power 
station at Neasden, and the gencrating plant and machinery are 
well in hand. The sinking of the two wells has been completed, 
and prolonged tests show an ample supply of water to be available. 
A reservoir has been constructed adjoining the generating station 
for the storage of water and for condensing purposes. It will be 
completed in about a month, when it will be filled from the two 
wells. The new railway from Harrow to Uxbridge, connecting 
with this company’s railway at the former place, is approaching 
completion, and is being equipped throughout for electric traction. 
In view of the capital expenditure required for the electrification 
and works in connection therewith, resolutions will be submitted 
at the special meeting providing for the creation of the capital 
authorised to be raised by the Metropolitan Railway (Various 
Powers) Act, 1884, and the Manchester, Sheffield, and J.incolnshire 
Railway (Extension to London) Act, 1893. These capital powers 
were not required for the objects for wbich they were originally 
authorised, and Parliamentary sanction bas been given to their 
being applied to other of the company's purposes. 
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Mid-Vorkshire.— Last week Major Pringle, of the Board 
of Trade, inspected the new electric tram line from Nab Wood to 
Thackley, within the district of the Shipley Urban Council, and 
later in the day the line was opened for public trattic. The line ів a 
little over two miles, and the company has fixed four half-penny 
stages. > 


Reading.—The Corporation clectrical tramways were 
formally opened by the Mayoress on Wednesday afternoon last 
week. The generating station and car-sheds are ia Mill Lane. The 
contractor for the buildings was Mr. A. Faulks, Loughborough, and 
the car-shed lay-out was the work of the Lorain Steel Co. There are 
three boilers of the Babcock-Wilcox type with superheaters and 
mechanical stokers, Green's economiser, and Weir feed pumps. The 
four main engines are of the vertical enclosed compound condensing 
type by Browett, Lindley & Co., developing 150 B. H. P. at 420 revs. 
per minute; they are direct-coupled to 500-volt generators by the 
British Westinghou:e Co, who also made the switchboard. Four 
surface condensers are supplied by two electrically-driven centri- 
fugal pumps. The contractors for the plant were Messrs. R. W. 
Blackwell & ^., Ltd. Tramways are constructed under Reading 
Tramways Orders, 1878 aud 1899, and the Reading Corporation 
Tramways Act, 1900. The total aroount sanctioned to be borrowed 
was about £214,000, including the purchase and reconstruction of 
the Reading Tramways Co.'s undertaking. There are about 74 miles 
of route, over 5 miles being double, and over 2 miles single track, 
equivalent to 13 miles of -single track. Girder rails are ueed, 
weighing 96 lbs. per yard; they bave а 13 in. groove. The bonds 
used are of the plastic, crown solid, and crown flexible types. 
Sy ke's conduits are laid for the reception of the cables. The special 
work, points and crossings were supplied by the Lorain Steel Co., of 
U.S A., and Mr. Ed, Nuttall, of Manchester, was contractor for the 
permanent way. The site on which the power station and car-sheds 
stand in Mill Lane, adjoins the Iiver Kennet. The engine room 
measures 75 ft. x 30 ft. x 37 ft. high; and the boiler house 64 ft. 
X 45 ft. x 48 ft. The chimney is of Custodis construction 
150 ft. high. The car-shed provides accommodation for 30 cars. 
The overhead wire work, which was carried outiby Messrs. Blackwell, 
consists of centre bowstring” and side-pole bracket construction; 
a special feature being the practical absence of guard wires, as very 
few telegraph or other wires cross the tracks. The cars, which 
were supplied by Messrs. Dick, Kerr & Co., are of the top-seat type 
with “reversed” stairways, mounted on single Brill trucks, 
equipped with two 25-8 P. motore, and swivelling trolleys, “ Stir- 
ling " brakes, and Tidsewell ” life-guards. Destination boxes are 
htted, and these are electrically illuminated at night. Each car 
seats 22 persons inside and 26 outside. The Board of ‘Trade 
.nspection of the lines took place on July 14tb, and consent has 
since been received to the workiog of the tramways. The tramway 
engineers were Mr. Jonn Bowen, borough eugineer and eurveyor, 
and Mr. J. E. Winslow, consulting engineer. Mr. Walter Binns 
has been appointed engineer and manager. The new tramway 
lines replace about 24 miles in length of the old horse tramway 
company's system. Tbe work of conversion to electric traction 
was commenced in March, 1902. 


Southport.—A one-man car, made by the Brush Co., 
has arrived, and will shortly be put on the Southport Co.'s system 
from Birkdale to Southport. The driver will work the car single- 
handed. He will be able to take payments and give tickets. 


Wandsworth. — The D.C., while adhering to their 
previous decision that the tramway through Garratt Lane must be 
constructed on the conduit system, have decided to inform the 
L. O. C. that they consent to overhead wires on tne other lines. 


West Ham.—On Tuesday night the Corporation, after 
a debate of two hours, fixed the working hours of the motor-men and 
conductors to be employed on the new lines at 60 per week. The 
Labour members strongly urged an eight-hours’ day, but it was 
pointed out that out of 36 tramway municipal undertakings in the 
kingdom, the working hours ia 77 were 60. It was stated that the 
line from Stratford to Canning Town and the Victoria Docks would 
probably be opened in October. 


Wolverhampton.—Up to the time of writing nothing 
has been officially communicated to the Press as to the progress of 
the so-called negotiations between the Corporation and the Lorain (o. 
Another cable, however, has been received from America, and it is an 
open secret that the company have declined to a^cept the second 
otier of the Corporation. They prefer to abide the result of the 
arbitration proceedings, claiming that they have fulfilled their part 
of the contract, and that they are entitled to the full amount of 
£24,000 for the work they have done. It is at the same time stated 
tbat the company are willing to put the track in good order, and are 
prepared to give а guarantee that in the event of future extensions 
the cost of the electrical equipment on the Lorain system shall not 
exceed a certain amount, This, however, does not seem to carry 
any concession, for it will be remembered that the ‘‘orporation, on 
the advice of the electrical engineer (Mr. C. E. C. Snawfield), have 
all along contended that if the present length of line is taken over 
16 should only be on condition that the electrical equipment is 
p2rfect as far ав it is possible fo make it. 
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TELEGRAPH AND TELEPHONE NOTES, 


The Mercadier Phonic Multiplex Telegraph.—Some 
fresh trials are shortly to take place with this system between Paris 
and Lyons over two copper wires. The apparatus has been largely 
transformed. The vibrating tuning forks have given place to a 
series of commutators producing alternating currents of a frequency 
varying from 500 to 1,700 per second. In place of using a special 
note of the gamut for each of the monophonic stations, they are 
distinguished by the vibration numbers. A motor driven by elec- 
tricity carries on a prolongation of its axis a series of alternators 
and a fly-wheel and governor. Isochronism is obtained in a fairly 
preci-e manner by a concord of sounds between a tuning fork and 
the regulator of the fly-wheel, which, on one of its faces, is furnished 
with а series of cavities producing а sound varying with the speed 
of revolution. This concord is absolute in the regulating tele- 
phone only when the motor is rotating at the desired speed, and 
the speed is regulated by means of а rheostat placed between the 
source of energy and the motor. The vibratory currents pass into 
a transformer, and the induced currents on arrival pass through the 
series of monophones. The old system required the use of a tele- 
phone circuit arranged on the anti-induction priaciple; with the 
new system two copper telegraph lines suffice. The microphonic 
relays have also been dispensed with, and all the apparatus neces- 
sary for balancing. The sounds, too, are sharper, c'earer, and 
stronger. The modifications seem to mark a considerable progress, 
and they are due largely to a young engineer associated with Mr. 
Mercadier in his work. 


Partition of the Pacific Cable Rate.— On Monday 
last Sir Edward Sassoon asked the Poetmaster-General if he would 
state in what proportions the rate of 3s. per word charged for a 
telegram from London to Sydney, vid the Pacific cable, is divided 
up; how much of this sum is payable to the British Post aud Tele- 
graph Department, the Atlantic Cable Co. carrying the message, the 
landlines in North America, the Pacific Cable account, and the 
Government of New South Wales, respectively ; whether such a 
message in its transit across North America passes only over Cana- 
dian landlines: or if, for a part of the way, landlines through the 
United States are employed, what proportion of the 3s. is paid for 
transit over these; will he say, further, whether the service indica- 
tions on such messages are charged for by the Atlantic Cable Com- 
panies; and, if во, what proportion of the cost does euch charge 
amount to on a message of, say, five words from London to Sydaey; 
aud whether all uurouted messages from Great Britain and Ireland, 
destined for Australia, handed into a Government telegraph office, 
are preferentially passed on to one of the pooled Atlantic Cable 
Companies: aud, 1f во, to which? 

In reply, Mr. Austen Chamberlain said:— The sum of 3%. charged 
on a telegram from this country to Sydney is divided as follows:— 


в. d 
Atlantic Cable Co. ; s .. O 8 
Landlines in North America ... .. 0 4 
Pacific Cable Board  ... - СПИ Е: 
Australian Government T .. 0 5 


Out of the sum of 8d. accruing to the Atlantic Cable Companies, 
the Post Office is paid the ordinary inland rate in respect of such 
telegrams as are dealt with at postal telegraph offices. In respect 
of telegrams dealt with entirely by the companies, no payment is 
made to the Post Office beyond the rent which the companies pay 
for the use of their special wires. Under normal circumstances the 
transit of tbe Pacific cable telegrams is effected only over Canadian 
territory. The Atlantic Cable Companies at present charge 1s. for 
the transmission in the service instructions of the date of а tele- 
gram aud time of handing in, that is, one-fifteenth of the cost of 
а five-word telegram. All unrouted telegrams from this country to 
Australia handed in at postal telegraph offices are divided between 
the Anglo-American and Direct United States Cable Companies and 
the Commercial Cable Co. ' 


The Proposed Cocos Island to Ceylon Cable.—It 
may be remembered that one of the recommendations of the Inter- 
Departmental Committee on Cable Communications, the report of 
which was issued in February, 1902, was that a cable should be 
constructed connecting either Rodriguez and Ceylon, Cocos 
Keeling or Ceylon, or Cocos-Keeling and Singapore.” On the 16th, 
in reply to a question asked by Sir Edward Sassoon, as to whether 
he was now in a position to announce the conclusion of the arrange- 
ments for the laying of the Spur cable connecting Ceylon with the 
Cocos Islands, the Secretary of State for India replied in the 
negative, 


Telegraphic Interruptions and Repairs :— 
CABLRA, INTERRUPTED, 

Latakia-Cyprus .. we . June 20, 1809 .. ee 
Trinidad-Demerara No. 1 T oe . Aug. 27, 1901 
Dominica- Martinique .. ee ee ee 
St. Lucia-Martinique .. ee ee ee 
Guadeloupe-Martinique T oe oe „„ May 9, 1902 
Martinique-Puerto Plata oe ee ee ee July 10, 1902 ee ee 


Cayenne-Pinheiro T ee oe T „. Aug. 18, 190 2 oe 
St. Lucia-St. Vincent .. AN và s .. Sbpt. 19, 190232 ^ 
Reissa-Issa ee ee ee ee “we oe Ось. 22, 1902 ee ee 
Reissa-Yewani .. s 9 ss aw . . Oct. 22, 1902 id 
Paramaribo- Cayenne „ ied .. Feb. 77,1908  ,. M 
New York-Hnaiti ee ee es ee oe April 18, 1903 ДА 


Siteebondo-Bandjermasin 

Zanzibar-Monmbassa 

Perim-Assab 

ко: Bu -hire + oe oe July Эн, 1903 oe 
LANDLINES, 

U. S. of Colombia :—Lendlines to Dagua.. .. July 14, 1903 „ 

To Puerto Barrios ET s s zs .. July 28, 1903 ,., 
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Wireless Telegraphy.—In reply to a House of Com- 
mons question, Mr. Arnold-Forster stated that all battleships and a 
very large number of cruisers are fitted either with the Marconi 
system of wireless telegraphy or with modifications of that system. 
The present average expenditure upon wireless telegraphy is about 
£20,000 per annum, a considerable portion of this amount being 
paid to the Marconi Co. An agreement with the Marconi Co. is 
tow bsing concluded, and the use of wireless telegraphy throughout 
the service will be greatly extended in the future. 

The Prime Minister stated the other day that the question of the 
moet desirable places for the establishment of wireless telegraphy 
stations is one which is constantly under the consideration of the 
Government Departments, and the esstern portions of the Empire 
are not omitted from their survey. 

Rear-Admiral Grillo, Captain Bonomo (representing the Italian 
Ministry of Marine), Signor Cardarelli (Departmental Chief in the 
Ministry of Posts), and Lieut. Solari (on behalf of the Ministry of 
Posts), are to represent Italy at the International Conference of 
Wireless Telegraphy, which opens at Berlin on August 4th. Col. 
Rippisley will represent the British War Office at the Conference; 
the Admiralty will be represented by Captain Н. L. Heath, R.N., 
Assistant D.ractor of Naval Intelligence, accompanied by Lieut. 
C. R. Payne, who assisted Capt. Jackson, F. R. S., in many of his 
original and important experiments in wireless telegraphy, and is 
at present charged with the wireless telegraph duties on H.M.S. 
Vermin, 


CONTRACTS OPEN AND CLOSED. 


OPEN. | 


Belgium.—August 6th. Tenders are being invited by 
the Provincial Government authorities at Liège for the work of 
converting the tramway between Liège and Jerneppe to electric 
traction. Tenders are to be sent to Le Gouvernement Provincial, 
Liège, whence particulars may be obtained. 


Brighton.— August 10th. Electricity meters for one 
year. See “Official Notices” July 24th. 


Edinburgh. — August 3rd. 
“u Official Notices" July 24th. 


France.—Augost 11th. 
Colonies, in Paris, is inviting tenders for the supply of 60 tons of 
sunealed and galvanised iron wire required in connection with tbe 
telegraph service in Indo-China. Particulars may be obtained 
from, and tenders are to be sent to, Le Ministére des Colonies, Rue 
Jean Nicot 4 bis, Paris. 


France.—August 13th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the eupply 
of 170,000 p'rcelain insulators. Tenders are to be sent to Le Sous- 
Secretariat d'Etat des Postes et des Telegraphes, Rue de Grenelle 
103, Paris, whence particulars may be obtained. 


Guadeloupe. —Avgust 29th. Tenders are being invited 
until Auguet 29th next by the municipal authorities of Point à Pitre 
(Guadeloupe) for the concession for tbe public and private electric 
lighting of the town. 


Halifax. August 4th. Feeder cables for electricity 
supply. See Official Notices to-day. 


Holland.—October Ist. Tenders are being invited by 
the municipal autherities of Utrecht for the construction and 
equipment of a central electricity station for lighting and power 
purposes, and for the working of a tramway. 


Hungary.— August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Besster- 
ezebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 н.р. 


Launceston (Tasmania). — September 28th. 
more electric meters. See Official Notices June 12th. 


Leeds.—August 7th. Messrs. Graham, Morton & Co., 
Ltd , want tenders for the necessary electric cables, fittings, &c., for 
their new works. Вее Official Notices July 17th. 

London.—August 11th. Low tension feeder switch- 
boards for the tramways sub-stations in Camberwell and New Cross. 
See “ Official Notices " July 10th. 

London.— October 6th. Four 5,000-H.P. vertical- 
horizontal steam engines, each suitable for driving & three-phase 


Arc lamp-posts. бее 


500 or 


generator, for the Greenwich power station. See “Offcial 
Notices” July 24th. 
New South Wales, — September 12th. Tenders are 


being invited by the Railway Commissioners for New South Wales, 
for an additional generating set of 1,500 kw. for their tramway 
power station. 

Nerthampton.—August 15th; Steam dynamos, battery, 
switchboard, equipment of trolley lines, feeders, cars, permanent 
way, buildings, car-sheds, piping, condenser, &c., fcr tramways 
power station. See Official Notices” to-day. 


The French Ministry of the ' 


Portugal.—October 21st. Tenders.are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lightirg of the town of 
Macao in the Portuguese Colonies. 


Rochdale.— August 10th. Sixteen double-deck doubie- 
truck, 20 double-deck single, and 5 single-deck combination cars. See 
“ Official Notices " ашу 24th. 


Stockport, — August 4th. Tools, &c., for car-shed, 
workshops. See “ Official Notices " July 24th. 


Stockport.—August 4th. 


motor for the Corporation. 


A 10-в.н.Р. electric enclosed 


Swindon.—August 26th. Rails, permanent way, and 
paving for Corporation tramways. See Official Notices to-day. 


West Ham.—Angust 21st. 
See Official Notices,” to-day. 


Traction switchboard, &c. 


CLOSED. 


Beckenham.—The U.D.C. has accepted the tender, at 
£492, of the British Westinghouse Electric & Manufacturing Co., 
for electric meters. 


Coventry.—The T.C. has accepted the tender of the 
Alphons Custodie Co. for the erection of the chimney-stack at the 
electric lighting works at £1,543, and that of Mesars. Kelley & Son 
for the remainder of the extensions at £1,772. . 


Hammersmith.—The Lighting Committee has received 
the following tenders for supplying the pumping plant required in 
connection with the extension of the condensing scheme:— 
Witting, Eborall & Co., Ltd. (recommended), £1,000; Crompton 
aod Co, Ltd, £2,543; John Spencer & Co., Ltd., £2,662; the 
Lahmeyer Electrical Co., Ltd., £2,713. The following tenders 
were received for supplying arc lamps and accessories :—Enclosed 
type lamp, parallel system, Reason Manufacturing Co. (recom- 
mended), £373; General Electric Co., £377 5s.; Drake & Gorham, 
£107; Westminster Engineering Co., £447. There were 19 
tenders for other types. 


Ipswich.—The Corporation has placed an order with 
the British Wert inghouse (“o., for a watering and track-cleaning 
car, complete with all necessary electrical equipments, to be used 
in connection with the electric tramway system. 


Leicester.—The Tramways Committee has accepted the 
following tenders :— Messrs. Dick, Kerr & Co., Ltd., for 58 cars at 
£570 each; Messrs. T. Hutchinson & Sons (Leicester), for the 
erection of the main car depót at £16,846; Messrs. Maw & Co., 
Ltd. (Jackfield), wall tiling in engine room, £1,029; Messrs. Cross 
and Cross (Walsall), steel roofs for the main car depot, £1,621 48. ; 
Messrs. Diespeker, Ltd. (London), floor tiling at the generating 
station; Messrs. Jones & Willis (Birmingham), railings and columns 
for the switchboard gallery at the generating station, £191 15s. ; 
Messrs. Ashwell & Nesbit (Leicester), for heating the main car 
depot, £318. 


London.—The London County Council received the 
following tenders for the construction of a pier, river wall and 
condensing-water pipes at the Greenwich power station :— 


A. Fasey & Son (incomplete. £52,939 
J. Cochrane & Sons (accepted) 55.558 
J. B. Squire & Со... s 57,310 
Pethick Bros. 63,165 


Alíred Thorne Pr - а 
Bir Hiram Maxim Electrical Co. s se 
T. Pedrette & Co. .. es sci .. $9,355 


STEEL WORK FOR THE GREENWICH STATION. 


J. Westwood & Co. ЧУ са "T 436,808 
Dorman, Long & Co... a ie va oe e 29,81 
The Horselcy Co. M és oe as à 41,517 
Fulham Steel Works Co. 45,297 


” „ T (alternative, but not to specification) 7,000 


The Highways Committee recommended the Council to accept the 
tender of Messrs. Dorman, Long & Co. After discussion, however, 
at a meeting of the Council on Taesday, it was decided to accept 
the tender of Westwood & Co., subject to the Chairman of the Com- 
mittee approving the terms and conditions of the contract, but that 
otherwise the offer of Dorman, Long & Co., should be accepted. 


LIGHTING AND BELI WORK АТ ROTHERHITHE FIRE STATION. 


Oliver, Clark & Co. (accepted) és да T „ £211 
F. J. Coleby & Co ещ oe V» sė si „„ 23) 
A. Н. Marshall NS ROS ats ve "ES ww .. 220 
L. Sunderland & Со. .. s се s s. es ee XL 
F. A. Glover & Co... T dcs hs 69 v oo 241 
Alliance Electrical Co. "T s ЖЕ з sa .. 233 


Stepney.—The B.C. Lighting Committee received the 
following tenders for feed, suction, and other pipework, storage 
tank, and water-softening plant: — Babcock & Wilccx, Ltd. (recom- 
mended), £1,612; Roy les, Ltd., £1,612; Bertrams, Ltd., £1,684 ; 
Edward Le Bas & Co., EI, 791: Fraser & Fraser, Ltd., £1,860: Sir 
Hiram Maxim Electrical Engineering Co, Ltd., 4 2,006; Tbos. 
Waite, £2,025. 
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ADDENDA TO ELECTRICITY WORKS AND 
TRAMWAYS LISTS. 


WOLVERHAMPTON.—Generating plant: 3 Belliss, 2 Willans, 1 
Peache engines; 3 БЕСС, 3 Parker dynamos; total 
capacity, 2,080 « w.; max. load, 1,190 kw. Pr. Itg., 43,606 
8.c.P.; lamps added during year, 6,916. Pb. Itg., 53 are, 
20 inc. Motors, 432 н.р. Units sold: ltg, 1,012,399; 
tr., 612,240 ; total, 1,624,039. 


SwaNSEA.— Add 2 MoeLaren-British Westinghouse mets. Total 
capacity, 1,725 Kw.; max. load, 547 Kw. Total capital 
expd., £89595. Pr. Itg., 45000 8-c.». Lamps added, 
23,000. ГЫ Itg., 54 arc. Motors, 440 нр. Price ched. 
for pr., 2d. and 14d. Units sold, 578 182. Av. price obtd , 
3:54d. Works costa, 1'08d.; total costs, 1°48d. 


Grascow.—21 B. & W. boilers, no marine. Deduct З Willans- 
Siemens sets; add 3 Mavor & Coulson motor-generators 
recg. power fr. tramways dept. Total capacity, 12,396 Kw. ; 
max. load, 9,371 Kw. Total capital expd., £1,080,124. 
Рг. ltg. (Mar. 31st, 1903), 619,363 8-ср.; lamps added, 
135,055. Pb. Itg., 719 arc = 11,345 8-c.». Motors, 1,059 
= 3,732 kw. Price ched. for pr., 14d. to 1d. Units sold 
during year, 11,501,324. Ау. pr. obtd., 2°65d.; pr. Itg. 
only, 2°74d. Works costs, ‘57d.; total costs, 2014. 
(excluding cost of change-over to 250 v.). 
stations ; small plant being replaced by larger sets. 


3URTON-ON-TRENT.—Tramways owned by Corpn.; opened 1903. 
Manager and engineer, P. J. Pringle. Miles of track, 73; 
gauge, 3 ft. 6 in. Rails, 901b. Side bracket suspension. 
Motor-cars, 20. Motors, two 25-1. P. Dick, Kerr per car. 
Boilers, 6 Lanc.; generators, З Willans-B.T.H., total 
300 xw. (exclusive of Itg. plant). Mains, B I. W. solid 
in earthenware troughs. 


PETERROROUGH.—Tramways owned by Peterborough Elec. Traction 
Co., Ltd.; opened 1903. Manager, Е. P. Comber. Elect]. 
engineer, B. Croft. Miles of track, 5:2; gauge, 3 ft. 6 in. 
Rails, 94 lb. Span wire and bracket arm suspension. 
Motor-cars, 12. Motors, Brush 800 B. Mains, lead-covd. 
and ppr.-insd., drawn into c.i. ducts. 


Sutton ann Но тн TRAMROAD.—General manager, H. Plews; 
electrical engineer, A. W. Whieldon (G.N. Ry. I.). Motor- 
cars, 11. Motore, 374 н.р. Westinghouse; 40 п.р., B. T. H. 
Plant capacity, 550 xw.  Aunual car. mileage, 80,000. 
Delete “ W. Н. Milla, Oh. Eng." 


NOTES. 


The Diesel Engine.—The paper by Mr. H. A. de Clark 
upon this engine, which was read at the July meeting of the 
Iustitution ot Mechanical Engineers, is distinctly a professor's 
paper. It deals with the history of the Diesel engine, and gives an 
outline of the inventor's line of thought. The result of reading 
this description is to impress upon the reader the fact that the 
inventor set out to do certain things which, while fitting in with 
thermo-dynamic theories, could not be carried out in practice. 
Thus Herr Diesel wanted a double or rather a compound curve of 
compression, а part of it being adiabatic, and a part being 
isothermal. He wanted a cylinder without a water jacket, but he 
bad to come to the water jacket after all, because of the properties 
of materials of construction. The water jacket, of course, prevented 
any kind of theoretical compression curve, and the final com- 
pression curve ів one with an iudex less than 1'4. Ove thing Herr 
Diesel did accomplish, and it was a good thing well done. He 
abolished all risk of premature explosion, simply by not com- 
pressing the fuel in the hot cylinder. Не compressed pure 
air to the ignition temperature of the fuel, and he injected 
the fuel into tbe hot air. By thus eliminating all risk 
of premature explosion, Diesel rendered it possible to 
use very high compression, and this is practically all that he 
evolved from a supposed more theoretical system of working. The 
Diesel engine is really very little modified from the ordinary 
internal combustion engine, and the modification might just as well 
have been made, as it probably would soon have been made, by a 
mere mechanic, The compression of air alone was, however, an 
idea of great value, because it eliminates the dangers inseparable 
from allinternal combustion engines, and more particularly from 
the use of the more easily exploded fuels, such as contain much 
hydrogen. The process of dilution of the Diesel idea is a little 
humorous to read, because water jackets had been found imperative 
by long experience, at lower temperatures than Diesel attempted. 
The only fault cured by Diesel was, in fact, that of insufficient 
compression, a fault long recognised by gas engine men, and every 
credit must be given to him for cutting out this obstacle to further 
development. ‘The remainder of the paper deals with teste made 
on Diesel engines, which show an oil consumption as low as 0:476 lb. 
per B. R. -hour. It ія, of course, essential that an engine run at 
500 lbs. pressure, and with air compressed to а red heat, should be 
very well made. As high as 28°3 per cent. thermal efficiency in 
‘isimed to have been showu on fest. О EN, 
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The Strength of Shell Boilers,—It is curions to read 
of the failure at Trieste to satisfactorily build two large donkey 
boilers. This appears to bave convinced the authorities there that 
marine boilers cannot yet be constructed at Trieste, and they are 
built in England, sent ont in pieces, and rivetted up at Trieste, 
Evidently, therefore, the difficulty they experience is not with the 
rivettirg, but with the plating-up work. Some boiler makers may 
be very Jax in the platiug-up of their work. I? two rings of plate fit 
loosely together, unless great care be taken to put in the first few 
rivets diametrically opposite each other, so as at опса to divide the 
ring seams into a number of equal arcs, the slack fitting will all be 
driven together. By the above method any slackness of fit is equally 
divided round the ring seam, and better work results. An ideal 
perfection of plating work would be that which would enable 
a ring sean to be rivetted roand, rivet by rivet, without 
any slackuess accumulating. Modern plating of the best 
order comes very close to this perfection, but in all cases 
the course of the rivetting should be as explained above. The 
final perfection of work thus secured is such that large boilers 
are so nearly tight from the rivetters that caulking ie little 
more than a formality. As shell boilers are now made, the 
longitudinal seams have а strength considerably over 80 per 
cent. of the solid plate. These seams, being always placed in 
the steam space, are not exposed to corrosion, and the strength of 
the under-water parts of a boiler may be reduced 20 per cent. with- 
out really destroying the initial pressure rating of the boiler. In 
fact, shell boilers are really constructed with a margin of nearly 
20 per cent. for wear and tear—a margin that is very apt to be over- 
looked by those who speak about the inevitable reduction of pressure 
enforced оу boiler insurance companies. Every boiler.expert knows of 
this margin of strength initially provided,and knows that the weakest 
part of the shell is placed out of the range of corrosive influences. 
He further knows what a shocking appearance is presented by the 
interior of а badly corroded boiler, which has lost, perbaps, only 
5 per cent. of its solid plate strength. Thick-and-thin advocates of 
water-tube boilers have, in fact, been so busy raising imaginary 
dangers for shell boilers that they have been too busy to attend to 
the deficiencies of their own pet schemes Men who will 
travel over the Menai Bridge, which has stood 40 years’ 
exposure to increasing loads and acid-laden atmosphere, tremble 
in presence of a shell boiler of modern high-class steel, with a 
margin of stress capacity perhaps double of the old puncked plate- 
iron bridge. 


The Profit-Sharing Scheme of the United States 
Steel Corporation.—The following details of this scheme, as 
described by Mr. Carnegie at the last meeting of the Iron and Steel 
Institute, may be of interest. During the year 1902 at least 
$2,000,000 of the earnings of the company, or as much more as 
might be neccesary for the purchase of at least 23,000 preferred 
shares, were to be set aside. These shares were to be offered to the 
168,000 employés of the corporation at the price of $82.50 per 
share, each man beirg allowed to subscribe for as much stock as he 
chooses up toa certain proportion of his salary. Men receiving $20,000 
per annum or more are allowed to take up to 5 per cent.; those receiv- 
ing between $10,000 and $20,000, up to 8 per cent.; between $5,000 
and $10,000 up to 10 per cent.; between $2,500 and $5,000, up to 
12 per cent.; between 3800 and 32,500, up to 15 per cent.; and 
those receiving less than. $800 per annum, up to 20 per cent. of the 
value of their wages or salaries. If more {һап 25,000 shares were 
applied for, 25,000 were 4o be allotted to the different classee, 
beginning with the lowest (last) first, each higher class receiving 
ratably according to the amount left for that class; but each appli- 
cant was to receive at least one full share even if it were necessary 
for the finance committee to purchase more than the 25,000 shares. 
The stock was to be paid for in monthly instalments deducted from 
the men’s salary, such deduction not to exceed 25 per cent, of the 
total. Payments may extend over three years, dividends accruing 
to the subscriber from the date he begins to make payments, and 
interest at 5 per cent. being'charged on deferred paymente. Should 
a man discontinue payments before the stock has been fully paid 
for, he can withdraw the moncy paid on account of principal, and 
may keep the difference Letween the 5 per cent. paid as interest 
and the 7 per cent. received on the stock. When fully paid for, an 
ordinary certificate will be issued to the man, and he becomes free 
to sell the stock in the usual manner; but as an incentive to keep 
it, if he exhibits the certificate every January, together with the 
proof that he bas remained in the employ of the corporation, aud 
has shown proper interest in its welfare апа progress, he will 
receive a special bonus of $5 per share per annum. The sums of 
$5 which the corporation does not have to pay owing to men leaving 
their employ will be set aside, and will be credited with 5 per cent. 
interest; and every fifth year this fund will be divided equally 
among the number of shares held by employés still in service, and 
will thus form a second bonus. If a man dies or becomes disabled 
during this five years, the money he has paid or the fully-paid share, 
together with & sum of $5 per share for each of the five years not 
expired, will be paid to him or to his estate. If the scheme 
is successful, а similar offer will be made at the close of the 
present year; but the stock will be offered at about the then market 
price. 


The Aniline Dye Trade.—In the discussion which is 
now taking place about the alleged superiority of German methods 
of technical education, the coal-tar dye trade occupies a prominent 
position, because originally almost entirely British, it is at present 
almost entirely Continental. Two diametrically opposite explana- 
tions of this change of locality are offered, neither of which in its 
unqualified state is correct. Оа the one hand, the loss of the 
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industry in this country is ascribed to purely financial circumstances, 
and on the other its rise in Germany to a business of vast importance 
is attributed to the higher scientific attainments of the German 
chemists. The so-called aniline dyes are not made by electrical 
procesees, and, therefore, we are not directly interested in the 
business ; but the phenomena accompanying the transference of the 
industry across the sea are worth studying because they teach a 
lesson in the complexity of the causes which determine commercial 
success in technical directions. It is a fact tbat practically all the 
dyes first prepared from coal tar—only a few of which are deriva- 
tives of aniline—were discovered by English chemists, and were 
originally manufactured under their guidance in this country. Most 
of these dyes had serious defects: they were ugly in shade, fugitive, 
or difficult to use, and others were eagerly sought after. The 
German manufacturers first saw that a dye-making works is 
nothing but a chemical Jaboratory on a large scale; and in con- 
sequence they were far more willing than Englishmen to equip and 
finance experimental laboratories in which reasonably-paid research 
chemists were permitted and encouraged to discover new products. 
Thus it happened that very soon new and better dyes were found 
out in Germany, and were put on the markets at a time when our 
makers were still turning out the older materials. This kind of 
development bas continued to the present day, and still remains 
greater in Germany than with us, not because the German chemists 
are individually better than their British compeers (they are 
not), but because an enormously larger number of chemists 
are engaged in German works. Бо far, the greater recog- 
nition of the money value of scientific ability bas benefited 
the German dye-maker; but it by no means explains the 
decadence of the English industry. The second cause, which 
has been hardly less important, depends on the patent laws of 
the two countries. There is no difficulty for a German to obtain an 
English patent for а new process, but there is some when an 
Englishman applies for German protection. As the German 
chemists discovered new dyes, they immediately patented them 
here: not at all with the idea of making the substances in this 
country ; and not at all with the object of extracting royalties from 
English manufacturers who might be desirous of working the pro- 
cesses, but simply with the intention of preventing the manu- 
fecture of the protected dyes anywhere except in their own 
factories. For the various reasons -known to all experts in patent 
matters, it has not been possible for the English manufacturer to 
retaliate through the German patent system ; and the net result is 
that the German can make at home, and export to us, nearly all the 
dyes that have been discovered in any country, while the English- 
man can make only those materials which have not been patented, 
or which he bas patented here before any foreigner. A third 
important cause depends on the state of feeling in Great Britain 
about physiological experiment. Although not dyes, many of the 
new drugs of the European pharmacopœias are coal-tar products, 
and they have been discovered in coal-tar laboratories. When such 
a material is met with here, the difficulties in the way of testing its 
physiological action, and ite possible therapeutic value are so great 
—tbe physiologist is regarded as а sort of Spanish inquisitor or 
homicidal maniac—that bardly any man who values his peace of 
mind or is timid at the outcries of the faddists, will proceed with 
dis work (unless he goes abroad); and the consequence is tbat 
nearly all of the newer remedial agents, antipyrine and a host of 
similar preparations, are German products—de farto even when not 
de jure. It is no secret to chemical manvfacturers that а very large 
proportion of the profits made in German chemical works come 
from this department, ? e., from the preparation of pharmaceutical 
producta. These are the main technical reasons for the loss of the 
dye and '' fine chemical " trades; there are others of a financial and 
political character. During the Franco-German war the English 
maker had a monopoly, virtually; but when peace was restored, 
his doom was sealed. Ourrailway and steamship companies withtheir 
remarkable notions about “dangerous” goods, and the way in which 
cost of carriage apparently sometimes varies ia inverse proportion 
to the distance travelled, bave helped the German; and, without 
entering upon the abstract question of Free Trade, tbe fact tbat he 
das enjoyed our Free-Trade system while we have suffered from 
bis protection, has similarly assisted bim. Probably, too, the greater 
energy acd better commercial insight of the German Consular 
officials in foreign places һауе helped their countrymen more than 
опг Trade Reports bave helped us. All these causes, each according 
to its importance, baveaided tbe German in seizing possession of the 
balk of the tar dye trade, and of a large proportion of that in the 
more expensive chemicals; but nothing can be further from the 
treth than to assert that German development in these directions is 
dne solely either to better finance or to the employment of more 
highly trained technical assistants. We might quibble and say that 
much of his success has been due to more highly-trained technical 
amistance; but this means simply that he has derived his inevitable 
benefit from maintaining large laboratories in which every chemist 
is not occupied all day long in eupervising the workmen and the 
routine operations of the factory. 


The Works of Messrs. John Cockerill, Ltd.—On 
July 17th the Association of the Birmingham Students of the 
Institution of Civil Engineers left England for a week's tour in 
Beigium. On Tuesday, 2ist inst, the party went to Lidge, 
and therce took boat for Seraing, where, under the guidance of Mr. 
Savage, they were taken ibrough the works of the Cockerill Co. 
Founded by the son of an English emigraut nearly a century ago, 
tbis huge establishment now employs nearly 10,000 men. 
Очт correspondent with the party writes:—''The first impreesion 
thet one obtains, is that the company seem to manufacture almost 
everything on the engineering market—with the exception of elcc- 

trical wares such, as dynamos, &c. They are, however, fully alive 
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to the advantages of electrically driving their plant, for iu all the 
shops the cranes and the machine tools are thus operated. 
And, what was of even greater interest to the electrical engineers 
of the party, there were to be seen at work the large gas engines 
driving the dynamos for supplying power and lighting to the works. 
It must be confessed that this seemed to be done in rather a dis- 
jointed and scattered manner, for instead of the whole plaut being 
in one main central station, it seemed to be in three or four parts 
of the worke. However, there was the patent fact that largo gas 
engines, of 600 H.P. each, were running in parallel in & perfectly 
satisfactory manner. The speed was 125 r.p.m., and these engines 
were single- acting. They were running on blast furnace gaa. 
There were to be scen, also, quite a number of these gas engines— 
some of them double-acting—at work driving blowing engines for 
the furnaces. This company was the first to introduce to the 
Continent that greatest invention of modern metallurgy —the 
Bessemer process, and a vast amount of power is used up iu supply- 
ing the air blast to the converters. In the erecting shop there was 
a double-acting 1,200 H.P. gas engine, ready for its trials. The fly- 
wheel was 20 ft. in diameter. Our guide assured us that it would 
be quite possible to build an engine of 2,400 B H. P., ie., of two such 
double-acting tandem-cylinder engines coupled direct to the same 
shaft, the alternator being placed between them. And, said Mr. 
Savage, the alternators coupled under such conditions would run 
quite easily in parallel, the angular variation being less than is the 
case with many steam engines. It is not unusual for engineers in 
England to associate thie company with the manufacture of gas 
engines only; but we saw completed in their workshops the 
marine engines of а Congo steamer, а locomotive for the Belgian 
State Railwayr, parts of a bridge for the Brussels caval—in short; 
almost everything connected with iron and steel work." 

“ The party also visited the University, Lièze, and on Wednesday 


inspected the works of M. Bollinckx, at Bruesels. Most of us also 


took the opportunity of visiting the field of Waterloo." 


Competition in South Africa.— The correspondent of 
an American journal who is out in South Africa congratulates his 
countrymen on the advantages they possess in being able to ship 
goods to Cape Town more cheaply tban can be done from England. 
This is due, he says, to the shipping combine, which extorts high 
rates and is doing so much apparently to damage the home trade. 
The rates from America are 10 per cent. less than English rates. 
The correspondeut appears to be sound and trustworthy in what he 
says, and so far as negative competition is of any good, the British 
manufacturer who has been lectured aud hectored a good deal of 
late may extract some comfort from the statements that Americans 
pack their goods in boxes much too large, often use a lot of straw- 
filling, and yet omit vaseline paper, and indeed, often appear to act 
up to the belief that as their goods are going во far, no more will be 
heard of them, which is probably very true, for nothing more is 
heard of them norof any more orders. Some files arrived little 
better than rust, and the supposed virtues of American packing 
became very microscopic ; one of tbe chief faults being the habit of 
missing out parte. We do not know whether this is 
more than ordinarily an American fault, but it is one that 
bas attracted attention in this country also. There are, 
however, some American firms who pack goods very differently. 
True, the large box idea is apt to prevail to an unnecessary 
extent, but the system of packing has been perfect, every- 
thing being held in place by properly secured bits of timber, 
and no paper or straw being employed. Neither straw nor paper 
is a healthy article wherewith to pack goods of iron or steel. 
Both materials are inherently damp in our climate, and tend to pro- 
duce rust. American engineers are very prone to send orders to 
America irrespective of quality, and the large number of mining 
engineers on the Rand, who are Americans, is a fact certainly not 
in favour of British productions. It is, we know, claimed that 
Americans are great on rock drills, but engineers who have used all 
types tell us tbat English-made rock drills are superior to any 
others, and if given а fair chance they would have ав good a sale as 
any American drill. Such a body as the London Chamber of 
Commerce ought to inquire into the question of freights and the 
damaging effects of the shipping combine. 


Marriages.— Mr. Henry Burstall, M.T.C.E. (of the firm 
of Burstall & Monkhouse, consulting electrical engineers, West- 
minster), is to be married to-morrow to Mies Alice Maud McLellan, 
youngest daughter of the Mayor of Rochester. Tne marriage will 
take place at the (‘athedral Courch of Rochester. 

Yesterday (Thursday), Mr. Robert N. Tweedy, resident engineer 
of the Dudley, Stourbridge and District Electric Traction Со., Ltd., 
was married at St. Gabriel’s, Willesden Green, to Miss Emilie 
Josephine Marsh, youngest daughter of the late Rev. Peter Marsh, 
of O'Meath, со. Louth and Ballinaminton, Moate, co. Westmeath, 
Ireland. The ceremony was performed by the Rev. G. Clibborn, 
vicar of Bt. Gabriel's, and cousin of the bride; assisted by the Rev. 
H. H. Tweedy, brother of the bridegroom. The bride was given 
away by Mr. J. A. P. Marsh, her brother, who ів electrical engineer 
to the Dudley Corporation. We shall only be voicing the senti- 
ments of the large number of electrical friends by whom he is 
known and appreciated, when we wish Mr.Tweedy and his wife 
long-continued health and happiness. 


Gas v. Electric Light in Schools. &c.— Тһе 
official returns recently made to the Bavarian Government on the 
subject of tbe beet lighting for schools and similar institutions are 
summarised in two numbers of the Jourmal fur (/asbeleuchtuny ; the 
rcports sbow that from the hygienic stanapoint petroleum lampe, 
and fiat Ваше and Argand gas burners must be excluded, and the 
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comparieon resolves itself into one between Welabachs and electric 
incandescents. Welsbachs are said to give a better oistribution of 
light with less heat radiation; but, of course, give off more heated 
gases. Direct lighting gives more powerful illumination than indirect 
or reflected, but the effect on the eyes and head is bad. The radiation 
of beat produces dryness in the eyes, a feeling of tension in the fore- 
head, hot head and headache. Direct light cauees congestion of the 
reti ia, and a demand for more and more livht. When direct 
lighting is employed the electric incandescent is necessary, and the 
light should come from one side only, and should be screened. 

Indirect lighting, although apparently rather a dim light, is one 
of great comfort. The loss of light is not so great as might be sup- 
posed. With віх Welsbachs in a room having a floor area of 660 
вд. ft., the illumination varied from 253 metre-candles to 9:7, the 
average being 17:5. With indirect the figures were 19:1, 133, and 
16:2. Tbe minimum illumination should be 10 metre-candles at 
any point, and for fine work 15 to 25. For drawing from modela 
reflected lighting is not good, owing to insufficient shadow. Arc 
lamps and, of course, incandescents give less trouble than Wele- 
bachs. For rooms more than 16 ft. 8 in. high electric light is to be 
preferred. One 10-ampere arc should be allowed for an area of 
463 eq. ft.; two six-ampere lamps for 538 to 645 sq. ft. 


Electricity in Mines.—From the reporta of Н.М. 
Inspectors of Mines recently issued, & marked increase has been 
made in the use of electrical coal-cutting machines, the following 


statement showing the number of machines in use during the years 
1901 and 1902 :— 


District. 1901. 1902. 
Fast Scotland T ves Я as 1 11 
West Scotland 222 s au T 3 7 
Newcastle eats 992 hee .. Not stated. 5 
Durbam ба oe eos ves iis 11 20 
York and Lincoln ... ve ns A 22 35 
Manchester and Ireland. TM 11 9 


.. Not stated. 4 
MEE 98 44 
i 12 10 


Mr. McLaren, Н М. Inspector for East Scotland, states:— 
‘Machines driven by electrical power are on the increase”; and 
Mr. Hall, H.M. Inspector for Liverpool and North Wales, remarks: 
—“ Electric haulage and lighting is becoming more general. There 
appears to be very great variety of opinion among experts as to 
the best kind of power cable for underground work; and also а 
wide difference of opinion as to the risks attending the use of 
electricity in collieries’; while Mr. Stokes, Н.М. Inepector for the 
Midlands, says:—' The method of driving the coal-cutter 
by electricity appears to be not only the cheapest, but 
the easiest of application. To drive by compreseed air 
means frequent attention to pipes, with the addition of 
considerable noise in the working face from the exhaust 
air, whereas electrical power may be carricd with a single 
cable, and the installation may be used for lighting, pumping, 
hanling, and coal cutting, by means of a cable, which can be 
moved with ense, and without delay. If coal cutters are run with 
worm gear, working in oil, and driven by electricity, there sh^uld 
be little noise, beyond that due to the teeth of the cutter-wheel 
scratching out the holing cut, and men bave a much better chance 
of hearing any subsidence, or breaking of the roof or timber, than 
when a noisy exhaust from compressed air renders it difficult to 
hear what is taking place." Considering that 53:8 per cent. of 
underground fatal accidents are due to“ falls,” the latter. part of 
Mr. Stokes'8 remarks have an important bearing. 


The National Electrical Contractors and Manu- 
facturers’ Associations.— After lengthy conference, the com- 
mittees of these two Associations on Monday arrived at a basis of 
agreement. Owing tothe many difficulties encountered, it has taken 
a long time to bring the negotiations to a successful issue. It is 
believed, however, that the basis of agreement come to will prove 
of a very satisfactory nature to members of both Associations. The 
various heads of the agreement were, later in the day, submitted to 
the central board of contractors and approved by them. The 
Manufacturers’ Association also held a general meeting of its 
members, who approved of the steps taken by their committee on 
their behalf. Parties interested in the matter can obtain further 
particulars from the secretaries of the two Associations, 


Erratum.—In our leading article last week, by a printer’s 
error, we, unfortunately, were made to say that the charge for street 
lighting was 3 33d. per unit at Salford; tbe name of the town 
should have been Stafford. The price at Salford ів only 1`294., and 
has never exceeded 2:11d. We regret that the error took place. 


Institution of Mechanical Engineers.—On Tuesday 
the annual conference was opened at Leeds Philosophical Hall. 
Nearly 500 members assembled. Mr. J. Hartley Wicksteed, of 
Leeds, the President of the Institution, presided. Mr. Н. Ade 
(lark, of the Yorkshire College, contributed a paper on “The 
Diesel Engine," and a discussion followed, in which Mr. E. В. 
Dolby, Professor Goodman, and others took part. 


Lancaster Electricity Works.—The Electricity Com- 
mittee are offering certain old plant for sale. The engineer has 
been authorised to fix Meldrum forced draught to the two new Lan- 
cashire boilers at the electricity works, at a cost of £140. 


Appointments Vacant, — Canvasser for Battersea 
Borough Council; junior assistant electrical engineer, for Hanley 
(£1C0); electrician and linesnan for the Lagos Government 
Railway at £300, Ses Ofücial Notices" to-day. 


Liverpool and North Wales 
Midland (for 1900)... 
Stafford ise 


Brush Co. 


Bradford Electricity Department.— The Tramws 
Committee on Tuesday further d scussed the question of the pro- 
posed amalgamation of the tram ways and electricity departments, 
It is contended by those who desire the amalgamation that such a 
step would tend to greater efficiency and economy, and it is thought 
that inasmuch as the position of electrical engineer is now vacant, 
the heads of the two departments might very well be combined, 
This idea, accordinz to a Leeds paper, seemed to find general favour 
with the members, and it was agreed that the salary of the 


manager should be £700, rising annually to £1,000 in three years, 


Kaye's Oil Cans.—We understand that since the notice 
of Kaye's new patent serrated oil cans appeared in our issue of 
July 5tb, Messrs. Joseph Kaye & Sons, Ltd, of Leeds, have 
received an order from H.M. Navy for 7,500 of these oil cans, 


Works for Sale.—As will be seen from a notice among 
our advertisements to-day, the works of the Grant's Drill and 
Trolley Co. (in liquidation) are offered for sale by private treaty. 


Personal.—At Tuesday's meeting of the L.C.C., Mr. J. 
Burns, on the motion for the reception of the report of the High- 
ways Committee, asked the chairman as to the accuracy of a state- 
ment made in a Birmingham newspaper that day, announcing that 
Mr Alfred Baker, the manager of the London County Council 
Tramways Department, had accepted an offer to go to Birmingham 
to manage the municipal tramways. In reply to this question, Mr. 
J. W. Benn stated that the best response would be to read a letter 
which he had received from Mr. Baker that morning. The letter 
stated that the writer had been offered, and he bad accepted, the 
positicn of general manager of the Birmingham Corporation tram- 
ways, and that be had placed his resignation the hands of the chair 
man of the ('cuncil. Mr. Benn said that be had received the letter 
with regret, and he remarked that it was unfortunate that the 
Council should lose so able an officer. The resignation of the tram- 
ways manager having been accepted, the Council authorised the 
issue of advertisements for a successor. 

Mr. J. Fierz has recently been appointed chief electrician to tbe 

He brings with him from the Continent a high repute- 
tion for technical ability. A Swiss by birth, Mr. Fierz received his 
early training at the Polytechnic High School of Ziirich, where he 
took his diploma with honours as mechanical and electrical 
engineer. His first engagement was with Messrs. Brown, Boveri 
and Со., of Baden, Switzerland, with whom he was chiefly occupied 
with the design of polyphase alternators. Mr. Fiers afterwards 
spent some time with a French firm, which he left on being offered 
the position of designer fur continuous-current machinery at the 
Charleroi works of the Société Electricité et Hydraalique. Sube- 
quently and in succession to Mr. Heyland, оте of the most eminent 
Continental designers, the supervieion of the alternating current 
department was added to bis duties, and а considerable number ot 
eingle and polyphase generators, synchronous and asynchronous 
motors, &c., were developed during his stay. The result of Mr. 
Fierz's work at Loughborough will, no doubt, soon be practically 
appreciated in the British market for the latest types of generators, 
motors, and other electrical apparatus. 

Prof. J. A. Ewing, Е К.8., LL D., bas been appointed а member 
of the Explosives Committee in the place of the late Bir W. C. 
Roberts Austen, K. C. B., F. R. S., D. C. L. 

Mr. A. H. Sears and Mr. T. Welbeck Graves bave been appointed 
by the London County Council as electrical assistanta in the 


engineer'a department in the second class at the commencing salary 
at £175 a year each. 


THE CENTRAL STATION ENGINEER. 


Mr. Втлтхев HvrcHINS bas resigned his position as assistant 
electrical engineer at the Hanley Electricity Works, to take upa 
post with the Industrial Engineering Co., Newton, Hyde, that firm 
having taken up his patent motor, speed gear and automatic clutch. 

The staff and employ és of the Ilford Electricity Works went for 
their annual outing on Saturday, July 18th. The company number- 
ing 46, drove to Roydon, Herts. Mr. A. H. Sitaw, the electrical 
engineer, presided at the dinner and tea, which were held at 
“New Inn.” А walking stick was presented to Mr. W. G. THOMAS, 
for services rendered as hon. secretary of the outing arrangements. 

On Thursday last week a cricket match was played at Worcester 
between the staffs of the alternating and continuous current gene- 
rating stations. The rivalry was very keen. The match was won 
by the “Alternators” by the narrow margin of three runs. 
C. Baylies and A. Knott were the most successful batsmen. The 
match is in future to be an annual event, and a cballenge cup has 
been presented by the chief engineer. 


NEW COMPANIES REGISTERED. 


Bath Electric Manufacturing Co., Ltd. (78,083). — This 
company was registered on July 21et, wich a capital of £15,000 іп £1 shares, to 
adopt an agreement with Н. V. Kramer and J. A. Steven, to acquire and turn to 
account certain inventions in relation to electric-motor controllers and resist- 
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ance material, and the patent rights for such inventions, and to carry оп the 
busine-s uf electrival engineers, electricians, mechanical engineers, and manu- 
facturers of and dealers in all apparatus, machinery, ar pliauces and materials 
used in connection with the generation, distribution, supply, regulation, 
control, accumulation and employment of electricity. The first subscribers 
(each with 50 shares) are :—H. V, Kramer, с/о Н. V. Kramer & Co., electric 
power engineers, Lower Weston, Bath, engineer; Mrs. B. К. von Kramer, 49, 
Newbridge Hill, Bath; J. A. Steven, Provan-ide, evgine works, Glasgow, 
engineer; W. J. Hack, c o H. V. Kramer & Co., Lower Weston, Bath, engineer: 
P. К. Stothert, Woolley Grange, Braaford-on-Avon, Wilts, M.I.C.E.; W. Pitt, 
c o Stothert & Pitt, Batb, M.I.C.E.; and J. Н. Brown, о/о Н. V. Kramer & Co., 
Lower Weston, Bath, A.L.E.E. Minimum cash subscription half the shares 
offered to the public. The number of directors is not to be less than three nor 
more than five; the first are K. V. Kramer, J. A. Steven and W. Pits; 
qualification, £50; remuneration, 5 per cent. of the net profits available for 
distribution. 


British Electric Separating Co., Ltd. (78,1°0).—This com- 
Dany was registered on July 24tb, with a capital of £6,000 in EI shares, to 
кү the business of tin strippers carried on at Swansea by Н. A. Leaver, as 
di A. Leaver & Co., and to carry on the business of stripping tin from tin- 
plate scrap and other articles by electricity or otherwise, and any business con- 
nected with the electro-deposition of metals. The first subscribers are:—H. A. 
Leaver, Swansea, metal merchant, 10) shares; J. Б. Leaver, Glannant, 
Westeron, Swansea, J.P., works manager, 100 shares; B. Dickinson, 59, 
Holbeach Road, Catford, 5 E., gentleman, 100 shares; А. Sinzininex, 3, 
Pnorton Terrace, Swansea, chemist, 1 share; A. B. Livingston, 7, Sketty Road, 
Swanses, coal exporter, 1 share: E. M. Jones, 12, Walter Road, Swansea, 
eashier: and T. H. Vaughan, 4, Richmond Road, Swansea, accountant, 1 share. 
Minimum cash subscription 20 per cent. of the shares offered to the public. 
The number of directors is not to be less than three nor more than five; the first 
are H. A. Leaver, J. R. Leaver and B. Dickinson; qualification, £100; 
геш сдегеноп as fixed by the company. Registered office, New Cut Road, 

wansea, 


Electrical Engineering Co. of London, Ltd. (78,086).— This 
company was registered on July 21st, with a capital of £1,000 in £1 shares, to 
construct and maintain cables, wires, lines, accumulators, lamps and works, to 
generate and supply electricity, and to carry on the general business of elec- 
tricians, electrical and mechanical engineers, manufacturers of and dealers in 
electrical apparatus, suppliers of electric light, &«. The first subscribers (each 
with one share) are ir d E. Brown, 90, Boston Боза, Hanwell, W, engineer; 
C. Clarke, 14, Derrick Street, Rotherhithe, electrician; J. Amey, 801, Fore 
Street, Edmonton; A. E. Short, Kimberiey Villas, Lower Edmonton, elec- 
trical engineer; W. A. Daniels, 8l, Knightrider Street, E. C., restaurant pro- 

iewor ; J. M. Baxter, 60, Watling Street, E. C., stationer; and J. G Evans, 12, 

anpyside Road, Upper Holloway, N., builder. No initial public issue, 
Registered without articles of Association. 


OFFICIAL RETURNS OF ELECTRICAL 


COMPANIES. 


Underground Electric Railway Co. of London, Ltd. (73,376). 
—A trust deed dated May th, 1903, covering a series of prcofit--haring secured 
notes for an aggregate ncminal amount not exceeding £7,000,000, has been 
registered. Date of resolution creating series: April 80'һ, 1943. Property 
charged: various stocks and shares in railway and other companies, as 
scheduled in trust deed. Trustees: The London and Westminster Bank, Ltd., 
41, Lothbury, E.C. . 


Eleetric Reduction Co., Ltd. (54,724).—Issue on June 25th of 
42.0 0 debentures, part of а series created December 18th, 1899, to secure 
£15,000, charged on the company's undertaking and property, present and 
futrre, including uncalled capital. No trustees. Previously outstanding of 
same series, 25,00. 


Newcastle-upon-Tyne Electric Supply Co., Ltd. (27,997) — 
Iss de on June 15th of £38,600 4 par cent. debentures (886 of £100 each), part of 
а series created October 3rd, 1901, to secure £250,000. Property charged: the 
ccmpanvy's undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of same serjes, £211,400. 


Electric Traction Co. of Hong Kong, Ltd. (75,486).—A trust 
deed Jared July 1st, 1903, to secure £195,000 debentures created by resolution of 
December 17th, 1902 (none of which have yet been issued) has been registered. 
Property «cbarged:—(Specifically): £300 fully-paid shares in the Hong Kong 
Tramway Co., Ltd. (Awa first and floating security): all the company's assets, 
present and tuture, including uncalled capital. Trustees: Unitea Exploration 
Co., Ltd., 19. St. Swithin’s Lane, Е.С. 


Melton Mowbray Electric Light Co., Ltd. (53,018).—This 
company's annual return was filed on March 24th, when 1,610 shares had been 
taken up out of a nominal capital of £10,000 in 2,000 shares of £5 each. 45 per 
«bare has been called up, and £8,050 has been paid. Mortgages and charges: 
£10,009 (£5,000 further debentures subsequently issued). 


Melton Mowbray Electric Light Co., Ltd. (53,078). — Isene on 
Jane ird of £:,000 debentures, part of a terie» created March 6th, 1901, to 
secure £20,000, charged on freehold land in Regent's Street, Melton Mowbray, 
and the cow pat. y's buildings, machinery, plant and other property, present aud 
ure, including uncalled capital. Trustees under deed о! April 17th, 1901: 
W. B. Hopkins, Ciun House. Surrey Street, W. C., and F. E. Gripper, Broad 
Sanctuary Chambers, S. W. Previously issued of same series: £10,000. 


Sherard Cowper-Coles Co., Ltd. (67,136). — Issue on July 7th 
of £640 debentures, part of a series created by resolutions of December 3rd, 
1701, and February "th, 1902, to secure £6,500, charged on the company's 
property, present and future, except uncalled capital, No trustees. Previously 
sued of same series: £50,350. 


Peterborough Electric Traction Co., Ltd. (74,562).—This 
company’s & пиві return, made up to October 21st, 1902, was filed on April 21st, 
lai, ‘Lhe capital is £60,000 in 6,000 ordinary and 6,00U preferci ce shares of £5 
eat. of which seven shares have been taken up and paid for in 1ull No 
mertzaces or charges. [Subsequently to date of above return, 4,000 ordinary 
and 4, % preference shares have been ailotted. | 


Royce, Ltd., Electricians, Manchester (63.871).—1Iseue on July 
nE ot £5,000 debentures, part of a series created March 27th, 1903, to secure 
£2,000, charged on the company's undertaking and property, present and 
tuture, except uncalled capital. Trustees under deed of March 25th, 1903: 
Тһе Law Guarantee and Trust Society, Ltd., 49, Chancery Lane, W.C. 
Frexiously issued of same series: £12,100. 


Ingleton Electric Lighting and Power Co., Ltd. (60,796).— 
I:32e on July 14th of a debenture for £100, part of a series created August &th, 
1.04 to secure £450, cbarged on the company's undertaking and property, 
present: and future, including uncalled capital, subject to prior debentures 
amounting in all to £3,200. No trustees. Previously issued of same series, £800 


Woking Electric Supply Co., Ltd. (46,175).—Iesve on June 
20th of £100 debentures, part of a series created November 2nd, 1899, to secure 
£25.000, charged on the company's undertaking and property, present and 
future, including uncalled capital, No trustees. Prevíously issued of same 
series: £22,700. 


West African Telegraph Co., Ltd. (21,626).—This company's 
annual return was filed on July зга, when 23,109 -hares had be-n taken up ont 
of а nominal capital of £400,0(0 in 40,000 thares of £lUeacb. £10 per share 
has been called up, resulting in the reccipt of £231,000. Mortgages and 
charges, nil. Ы 


National Electric Wiring Co., Ltd. (53.364). —ТЬів company's 
annual return was filed on June 16th, when 118,971 shares had been taken up 
out of a nominal capital of £250,060 in £i shares. 41 has been called up on 
each of 100,120 shares, resulting in the receipt of 4100, 120. 18.851 shares are 
considered as fully paid. Mortgages and charges, ni. 


SUPPLY STATION ACCOUNTS. 


THE past year’s returns for the Borough of 


Croydon Croydon electrical department show a con- 
Corporation tinuation of the rapid expansion in business 
Electricity which formed a special feature of the previous 
Department. year. This bas been largely due to the acquisi- 


tion of a traction load, which during the past 
12 months contributed some 967,924 units out of the increase of 
1,321,454 units, or 73 per cent. 

Since the advent of Mr. J. Gray Scott to the position of electrical 
engineer many improvements in detail in the generating plant and 
a change-over in the central part of the town from alternating to 
direct supply bave been carried out, all of which should tend to 
increase efficiency in working. He bas also a further large exten- 
sion scheme in view, necessitated by the rapidly growing demands 
of tbe area. The total capacity of the plant in kilowatts amounts 
to 3,215. 

GENERAL STATEMENT. 
ror year ending March 25th— 1902. 1908. Inc. 


Total capital expended -— .. £919,389 £231,343 £18,954 
Units sold private lighting. .. 986,372 1,189,943 203,571 
T » public lighting ... . . 480,962 630 921 149,959 
11 „ traction i .. 343,053 1,310,977 967.924 


Total number of units sold... ... 1,810,387 3,131,841 1,321,454 


Number of 30-watt lamps connected 78,386 96,479 18,093 
; 386 arcs. 392 arcs. 6 arcs. 

Number of public lamps .. 24incan. 26 incan. 2 incan. 
Maximum load in kilowatts .. — 1,683 2,197 444 
Revenus Gross revenue .. £27,483 £40,157 £12,674 
Recount. » expenditure ... £14,582 £21,889 £7,307 
„ profit ... £12,901 £18,268 £5,367 

Average price!per unit sold 3 56d. 303d. — 53d. 


The increase in revenue from all sources during the year amounts 
to £12,674, as compared with a similar increase of £9,300 last year. 
The prices charged are as follows :—Private lighting, 7d. and 2d.» 
maximum demand, or 5d. flat rate, per unit; power, 24d. per unit; 
traction, 2d. per unit; and for public lighting, £18 per arc per 


annum. 
REVENUE STATEMENT. 


1902. 1903. 
Gross. Per unit. Gross.  Perunit Ino. 
Sale of energy ... .. £26,780 3°56d. £39,512 3:034. — 53d. 
Meter rents Vs 615 08d. 411 03d. —'C54d. 
Sundry receipts a 88 ‘00d. 234 ‘02d. 02d. 
Groes revenue .. £27,483 3°64d. £40,157 308d. — 56d. 


The worke costs again show a satiefactory decrease of 4d. per unit 
sold. While the item for fuel still improves, in spite of the high initial 
cost of coal, the great reduction appears in management expenses, 
which are 14d. down. The total works costs are now 1684. per 
unit—an improvement on many of the more modern systems in the 
neighbourhood of the metropolis. 


Works Costs. 
1902. 1903. 
Gross. Per unit. Gross. Per unit. Inc. 


Coal PE" ee oe ee ee £6,054 92d. £10,758 d. — 0d. 
Uil, waste, water and engine - room : 
sto ess 80 id. 1.232 09d. — 02d 


Salaries and wages incurred in 
generation and distribution, and 
attenuing public lamps. so 

Repairs and maintenance of build- 
ings, engines, boilers, dynamos, 


1,372 19d. 8,33 27d. 084. 


&c., and public lam ps "m su 1,838 24d. 9.320 elad. — 06d. 
Works and distribution costs £11,024 146d. £17,993 ] 37d. 004, 
Rent, rates and taxes 3 416 d. LUN ома, «юа, 


Management expenses, salaries 
engineer, secretary, and clerical 


staff = @: £u 1,968 26d 1,520 2d. — lid. 
General establishment charges, 
stationery, printing, insurance, 
&c. бр * э -— Pe 1,173 "15d. 1,451 IId. d. 
Total expenditure ee 414,552 l:93d. 421.189 1d. — d. 
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Financially, the department has had a very successful year, some 
£18,000 gross profit having resulted, as compared with £13,000 in 
1902. 

Interest and sinking fund absorbed £13,545, leaving a net profit 
on the year’s working of £4,655 : of this sum £3,000 was transferred 
to the reserve fund, and £1,000 to the rates. 


PROFIT STATEMENT. 


1902, 1903. 
Interest on loans... — 2 ide’ £5,707 £6,810 
Sinking fund 2% i vis 4,622 6,705 
Balance carried to next account ... E 51 68 
Net profit for year ies 2,521 4,655 
Gross profit . £12,901 £18,968 
jo—áá—— MÀ áM——À 


CITY NOTES. 


British Thomson-Houston Co., Ltd. 


Мв. W. A. МсАвтнов, М.Р. (Chairman), presided at 83, Cannon 
Street, E. C., on Wednesday, over the eighth ordinary general mect- 
ing of the above company, when {һе following report was pre- 
sented :—'' The directors have pleasure in submitting their seventh 
annual report and statement of accounts, covering the period of 
nine months from July 1st, 1902, to March 31st, 1903. The addi- 
tional building for stores and manufacturing purposes mentioned in 
the sixth annual report has been completed, and adds greatly to the 
capacity of the works. The number of hands employed is steadily 
increasing ; the staff, exclusive of those employed iu the office, now 
numbers nearly 1,300— more than double the number employed at 
the time of the last report. During the period under review further 
important additions to the factory buildings have been authorised 
and are now under construction, which will largely increase our 
manufacturing facilities. A Jarge extension to the office building 
has been necessitated by the increase in the business of the com- 
pany, and contracts for its construction will be let in the near 
future. 

" Great. Northern and Cily Raihray.—The company has com- 
pleted the electrical work in connection with this installation and 
the trials of the electrical trains have proved satisfactory. 

“ Hamilton, Motherwell and Wishaw Tramways.—The contract in 
connection with this enterprise is approaching completion and the 
road will be opened for traffic this summer. 

“ North- Eastern Railway.—During the period under review the 
company bas secured the contract for tbe electrification of the local 
lines of this railway in the Newcastle district, and the work is now 
actively progressing. | 

“Central London Raihway-—We have furnished multiple unit 
train control equipments to replace the locomotives on this railway, 
aud these trains are running with satisfactory results. 

“ Lancashire Power Construction бо, and Yorkshire Electrical Power 
Co.—'The company has secured contracta for tho complete steam 
and electrical installation for these two large power schemes. 

“Curtis Turbine. —The company has recently acquired exclusive 
rights to sell the Curtis steam turbine for electrical purpores in the 
United Kingdom. Contracts have already been secured for turbo- 
units of an aggregate capacity of 11,000 Kw. А 500-Kw. Curtis 
turbine will be added to the plant of the company at its Rugby 
works, and will beavailable for inspection during the autumn. 

“ Other Enterprises.-— Your directors believe that the company has 
good value in the other enterprises in which it has investments, and 
are satisfied with their condition and prospects. 

“The profits after deducting general and technica] expenses, dis- 
counts and interest, amount to £47,064 158. 7d., of which sum 
£21,466 158. 8d. bas been applied as shown in the profit aud loss 
account. The available balance (ав shown by the balance-sheet) is 
£21,271 17s. 6d., which the directora recommend be distributed as 
follows: — 

£2,447 9 7 to dividend accrned March 31st, 1903, on £400,000 


4 per cent. cumulative preference shares, fully 
paid, 


12,000 0 0 to dividend at the rate of 4 per cent. per 
annum for nine months on £400,000 ordinary 
shares, fully paid. 

2,253 4 9 to reserve, being 5 per cent. on £47,064 15s. 7d. 
4,471 3 2 to profit and loss new account. 


The Cratrman formally moved :—" That the report of the 
directors produced, together with the annexed statement of the 
company's accounts at March 31st, 1903, duly audited, be now 
received, approved and adopted, and that the recommendations 
therein contained as to dividends and otherwise be adopted aud 
carried out.” 


. Mr. FRANKLIN 8ccondcd the motion, and jt was agrecd to. 


THE ELECTRICAL REVIEW. 


[Vol 53. No. 1,340, JULY 31, 1903. 


Mr. Мохкв moved the re-election of the retiring directors, 
Messrs. W. A. McArthur, C. Burrell, E. W. Rice, and General F. 
Griffin. 

Mr. LAZARUS seconded the motion, and it was carried. 

The re-election of the auditors, Messrs. Price, Waterhouse & Co., 


proposed by Mr. Е. W. Lazarus was agreed to, and the meeting 
ended, 


Eastern Telegraph Co. 


THE report for the half-year ended March 31st last, presented to 
the meeting on 29th inst, states that revenue for the period 
amounted to 4626, (00, from which are deducted £162,847 for the 
ordinary expenses and 227,472 for expenditure relating to repairs 
and renewals of cables, &c., during the half-year. After providing 
£7,207 for depreciation of spare cable, £110 for sundry differences 
in exchange, and £11,365 for income-tax, there remains a balance 
of £417,748, to which is added £22,383 brought from the preceding 
half-year, making a total available balance of £440,131. From 
this there has been paid interest on mortgage debenture stock, 
dividends on preference stock, and an interim dividend of 1} 
cent. on the ordinary stock, leaving a balance of £320,031, out of 
which the directors have placed £5,000 to reserve fund for main- 
tenance ships, and £180,000 to general reserve. They now recom- 
mend a tinal dividend on the ordinary stock for the year of 1} per 
cent., and a bonus of 2 per cent., amounting together to £130,000, 
making, with the three previous payments on account, a total die- 
tribution of 7 per cent. for the year. The balance of £5,031 is pro- 
posed to be carried forward. 

The sixty-second half-yearly meeting of the shareholders of the 
company was held on Wednesday at River Plate House, E.C, 
Sir J. Wolfe Barry, K. C. B., in the chair. 

The CHAIRMAN, in proposing the adoption of the report, said the 
gross revenue for the half-year ending March 31st, 1903, amounted to, 
їп round figures, £626,000, as against, in the corresponding period 
of 1902, £617,000, or an increase of £9,000. Of this increase about 
£4,000 was derived from the message receipts, about £1,000 more 
had been received from investments in other telegraph companiee, 
and over £4,000 of the excess bad been received from interest on 
their surplus funds placed on loan and deposit. As compsred with 
the correspondirg period of 1902, the following reduced tariffa 
had been in operation during the whole of the present half-year :— 
(1) Between Europe and the Straits Settlements and the Dutch 
Indies, from 4s. 6d. to 3s. 60. and from 58. to 4s. respectively, and 
for Sumatra and other islands from 58. 6d. to 4s. 54. (2) Between 
Great Britain and Victoria, 4s. 10d. to 38.; Queensland, 5s. 1d. to 
Зв. and New Zealand, from 53. 2d. to 38. 4d. under agreements for 
Standard Revenue” with certain of the Australian Colonies, 
which bave since been completed by а fentative agreement with 
the Federal Government of Australia, which only awaited ratifica- 
tion by the Senate. (3) During the whole of the present half-year, 
as against опе month in the corresponding period of 1902, the 
traftic between Europe and India was carried at the reduced rate of 
2з. 6d. per word against 4a. previously charged, under a basis of 
partial guarantee and Standard Revenue” agreed with 
the Indian Government. (4) For three months—viz, from 
January Ist last — the rate for messages from Great 
Britain and Europe to South and East Africa and Mauritius 
was reduced from 3s. to 28. Gd. per word, under an 
ment for ‘Standard Revenue“ made with the British and Colonial 
Governments. Notwithstanding those important reductions in the 
tariffs and the competition of the British Pacific Cable, to which 
they had up to the date of the accounts been exposed for abont 
four months, he thought they had cause to congratulate themselves 
on the gross increase in the revenue, however small. Although the 
traffic receipts were actually larger than they were 12 months ago, 
even after the introduction of во many important reductions in the 
tariff rates, and the adverse circumstance to which he had alluded, 
it should be clearly understood that the increase in the receipts is 
not due to the reductions in the rates, in fact, the effect of those 
reductions in themselves was at present at least, in the opposite 
direction, for, with the exception of the Cape Joint-Purse traffic, 
there was а considerable reduction in the amount received during 
tbe half-year from those places which had benefited by the reduced 
rates to which he had just alluded. They trusted, however, that at 
some future date an increased volume of traffic would recoup them 
for the loss incurred by those reductions, bnt past experience showed 
that they could not auticipate more than a very gradual growth of 
traffic on that account. One of the strong features of the company 
was the variety of sources from which its revenue was derived. If 
there was a temporary reduction in the receipts from one or more 
воцтсев owing to reduced rates or other causes they might have a 
corresponding increase in some other direction, which enabled 
them as they had done this half-year, to maintain their revenue. In 
order to earn the same revenue ав formerly, it was, of course, 
necessary to carry a much larger number of words to give the came 
return, and frequently greater cable carrying capacity was required. 
Thus to enable them to earn the same revenue under the reduced 
rate as formerly, it was necessary in the Indian traffic for 
them to carry 60 per cent. more Words, but up to the 
present the increase had been only 33 per cent, and extra 
expenses were involved besides а diminution in gross receipta. 
The ordinary expenses for the balf-year amounted to £163,000, 
as against £150,000, or an increase of about £13,009. About £6,000 
of that increase took place during the half-year to September 30th 
Jast, and was explained at the last general meeting. The electrical 
department bad been enlarged, and an experimental branch had 
been properly installed with an outfit of electrical apparatus to 
enable their experts to test the value and suitability of any new 
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inventions for improving the speed and accuracy of their system 
in desling with the ever-growing volume of work. That depart- 
ment was worked in the joint interest of the whole of the Associated 
Companies. They contributed towards its cost, and all were kept in 
touch with the latest improvements in electrical matters. The 
board had been for some time past impressed with the necessity of 
their being in the forefront of scientific developments in cable and 
cable instruments, and decided, in conjunction with the Boards of 
the Associated Companies, to offer to Sir Oliver Lodge the post of 
consulting scientific adviser, which, he was glad to say, he bad 
accepted. Sir Oliver Lodge would occupy with them a similar 
position to that of Lord Rayleigh with the Corporation of the 
Trinity House, and they wonld be able to obtain at all times the 
help and advice of, perhaps, the first electrician of our times 
to help their efficient and admirable staff in their investi- 
gations and care of the scientific interests of the companies. 
When they decided, in conjunction with the Eastern Extension 
Telegraph Co. to undertake the establishment of the new cable 
between Great Britain and Australia, vid the Cape, a considerable 
increase in the working expenses was fully anticipated. The 
increases in their expenses were therefore the inevitable result of 
the policy which they considered advisable to adopt, and he thought 
it would be agreed that the result fully justified their action. 
While maintaining the dividend, they had been able to carry sub- 
stantial contributions to the reserve fund, and add very materially to 
the earning capacity of the system, thereby giving additional power 
to their undertaking, both as a State and public serving institution 
and a dividend-earning corporation. Ten years ago the percentage 
ofordinary working expenses to revenue (exclusive of repaira to 
cables) was 22:46, it was now 24°43, or an increase of 2 per cent., 
which, taking everything into consideration, must be looked upon 
as very satisfactory. The expenses attending repairs and renewals 
of cables, &c., this half-year amounted to £27,400, as against 
£39,800, or a decrease of £12,400. Daring the half-year they had 
issued £58,710 4 per cent. mortgage debenture stock and £37,800 
3$ per cent. preference stock—a total of £96,510. They had thought 
it advisable to purchase the cable repairing steamer Duplex from 
the Eastern and South African Telegraph Co.; as the two com- 
psnies' systems now ran во close together, both on the east and west 
const of Africa, that it would be more convenient for them to own 
tbe repairing steamers usually stationed on both coasts. Having 
referred to the recent International Telegraph Convention held in 
London, Sir John touched upon the subject of wireless telegraphy, 
and said he had really nothing to add to what he had stated on 
former occasions. They had always held to the opinion that wire- 
less telegraphy would not rival, but would prove a useful adjunct 
to submarine telegraphy, and they bad installed the system on some 
of their ships, where they had found it useful for the purpose for 
whick it was evidently suitable. In conclusion, the Chairman 
referred to the Commercial Pacific Cable, and said he could assure 
the shareholders that their interests were being carefully guarded 
in that matter. 
Sir Joan Denison PENDER, K. C. M. G., seconded the motion 
which, after a short discussion, was agreed to. 


Dublin United Tramways Co. (1896). 


Tue report for the half-year ended June 30th last, states that the 
amount available for division is £36,882, out of which a dividend 
for the half-year is recommended at the rate of 5 per cent. per 
annum on the ordinary shares, and a sum of £2,000 has been set 
aside to reserve fund, leaving £2,857 to be carried forward. The 
amoant charged against revenue of the half-year for rates and taxes 
again shows an increase of £2,125, as compared with the corre- 


sponding period of 1902. 


Mr. W. M. Моврнү presided at the meeting held at Dublin on 
28th inst., and in moving the adoption of the report, he referred to 
tbe encouraging continued increase of £5,610 intheir receipts. The 
traffic receipts actually increased by £5,749, but there was a falling 
off of £234 in the advertising. The company had effected a saving 
of £1,093 in the cost of generating electric current. Under the head 
of general maintenance, there was an increase of £2,754, the increase 
in the cost of car bodies, car trucks and electrical equipments 
accounting for £1,467. The maintenance of the engines, electrical 
plant, boilers, &c., at Ringsend showed a small aavine, and there 
was an increase of nearly £400 under the head of buildings, which 
was occasioned by making good the effects of the great storm of 
February last. The increase of £760 in the maintenance of the 
overhead line was largely due to the same cause. The increase of 
the traffic expenses of £874 was nearly all in the item of wages, and 
this was duly accounted for by the fact that the mileage covered by 

the cars was more than 50,000 miles in excess of last year. The 
mom serious increase in their expenses was due to rates and taxes, 

Which reached within a few shillings of £10,000 for the half-year. 

‘The report was adopted. 


City and South London Railway Co. 


Mz. C. d. Morr presided at the meeting of the company on 
Tuesday, and before moving the adoption of the report, he said that 
the special extraordinary meeting which had been announced would 
not be held yet, as their Bill wasstill awaiting the Royal assent, and 
they could not create stock until that bad been received. The divi- 
dend was reduced as compared with the first half of last year; it was 
exceptionally good last year, owing to the completion of the Islington 


extension and because the traffic of the L.C.C. tramways, which were 
then converting to electric traction, was thrown on to this railway. 
During this half year, however, they had been subjected to very 
considerable opposition, owing to the improved conditions and low 
fares on the tramways now that they were working electrically. A 
great deal of their short-distance traflic had been attracted away by 
the electric cars, but they recognised that electric tramways were 
matters which all railways would have to meet, though his own belicf 
was that they would prove rather an accession than a damage to the 
existing railways. One other reason why they were not able to 
recommend the same dividend as last year was, that during this half 
they had bad to pay into Court the whole of the amount awarded in 
connection with the St. Mary Woolnoth Church. The decision, so 
far, had been altogether inequitable, and they were carrying it to 
the House of Lords. In the meantime they had had to pay the 
principal, interest and all charges, but they hoped that they would 
get a great deal of that back again some day. They had had to issue 
stocks upon which interest had had to be paid. The chairman 
then went into the accounts. One of the items was the locomotive 
expenses, which showed a diminution by 4255; but that had to be 
Bet against £486 increase in the trattic expenses, for they had been 
rearranging the accounts and charges in connection with the lifts, 
во tbat they might show clearly, in future, the absolute cost of 
working the lifts. Тһе result of the working was a decrease in the 
balance available of £1,193; but they had also to meot an increase 
in the preference dividend, which compelled them to decrease the 
ordinary stock dividend by j per cent. The miles run during the 
balf year bad increased by 2,042, and the number of trains by 333. 
The passengers per train had increased from 91:03 to 93:8, or 2:77; 
the receipts per train had increased from 158. 11d. to 168. 17d., or 
27d. per train. The receipts per train-mile had been increased by 
only Ad.; and those per passenger had slightly decreased, to 1:68d. 
against 193d. That was an uneatisfactory figure, caused by the 
number of short fares. The working expenses had increased from 
44°74 to 46:37 per cent., or 163. That was unsatisfactory, but at the 
same time, 46:37 was a very low rate of working, especially bearing 
in mind the very large cost of working the litts. The locomotive 
charges were 4 47d. against 4'50d. last year, a small decrease; the 
traffic expenses were 629, against 613, or а slight increase 
of 16. Turning to the report, they were suffering very 
heavily from the competition on the short-distance fares 
in the affected district, but on the other parts of the line 
the traffic was showing decided and steady increases. Since 
the end of June their traffics had been steadily increasing 
week by week from the lowest levels which were reached after the 
tramways got fairly to work. However, their attention was very 
strongly drawn to the question of altering the fares or otherwise 
meeting the opposition. They were considering the matter care- 
fully, but at the present moment it was better to hold their hands 
and see exactly what the result of the further working of the tram- 
ways would be. It was perfectly clear that they should devote 
their attention to the development of the longer distance traffic, 
because it was that that paid best, and was unaffected by tramways 
opposition. They had found by the extensions to Islington that the 
increased length of the line had strengthened them very mucn, and 
that portion of the line still showed steady increases of traffic from 
it. That was an important fact in connections with the proposed 
extension to Bt. Pancras and Euston. Last year that Bill was 
thrown out, but this yearthey had succeeded in passing it through 
both Housee, and it now awaited the Royal Assent. After enlarging 
upon the great importance of this extension to the company, and 
also referring to the great benefit that they would in time derive 
from the various connections which they were arranging for with 
other railways, the chairman formally moved the adoption of the 
report. 

Mr. C. S. GRENFELL seconded. 

In reply to questions, the CHAIRMAN said that the new capital 
needed would probably be about £100,000, half in ordinary and half 
in preferenceshares. They would not wantthe money yet awhile, 
and would wait for & favourable opportunity for making the issue. 
The proposal for а 4 percent. convertible preference share suggested 
by Mr. Brown should have their serious consideration, but under 
their Act they were bound to issue а certain proportion as ordi- 
nary capital. 

The :resolution was passed unanimously, also that relating to 
dividends. 

The meeting closed with а very cordial vote of thanka. 


National Telephone Co. 


Sin Н. FowrER presided on July 23rd at the meeting of this 
company. 

The CHAIRMAN, in proposing the adoption of the report, reminded 
the shareholders that this was only a half-yearly meeting, and the 
&ccounts were necessarily, so far as the last two or tbree weeks of 
the half-year were concerned, estimates, Those estimates were, 
however, always taken much under the mark, and from what had 
transpired since, the directors were fully satisfied that tho report 
represented the position of the company. The income accrued in 
respect of the business of the half-year amounted to £594,046, which 
compared with £823,243 for the corresponding period of 1902—an 
increase of £70,803. ‘Tne working expenses had amounted to 
£516,000, or an increase of £38,020. The rates and taxes had in- 
creased, and so had the insurance ; and naturally, with an increased 
business, they had to employ a larger staff, which necessitated an 
increase in wages. The staff had been increased by 600 during the 
half-year, and the number of officials in the employ of the company 
was now 12,064. The net result of the half-year was a profit of 
£377,994, but out of that they had to pay 481, 930 to the Post Office 
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by way of royalties. That was а very beavy burden upon their 
income, and although they had an increase of £32,873 in their profit, 
that was reduced to £26,618, owing to the extra royalties they had 
to pay. The rentals carried forward for unexpired terms of running 
contracts amounted to £574,383 as against £521,397 at the corre- 
sponding period of 1902. The board proposed to pay a balf-year's 
dividend at the rate of 6 per cent. per annum on the first and 
second preference shares, 5 per cent. per annum on the third pre- 
ference sharee, 6 per cent. per annum on the preferred stock, and 
5 per cent. per annum on the deferred stock. Hitherto they had 
been paying 44 per cent., but this time they had been able to pay 
an additional 4 per cent., and the idea of the board and the share- 
holders, which they had approved over and over pgain, was to take 
the income at 5 per cent. That was the dividend at the time the 
shares divided, and as the shareholders received 6 per cent. 
on one-third and 43 per cent. on two-thirds, that practically made 
5 per cent. There was a general feeling expressed at the last meet- 
ing that, if they had & good half-year, the deferred shareholders 
would like to see their dividend raised to 5 per cent. The board 
concurred in that view, and had adopted it. Some shareholders, 
while expressing their approval of that course, bad thought it should 
be more, and one bad suggested that it might have been raised to 
6 per cent. He could culy repeat what he raid last year—that they 
were adding more largely to the reserve fund, and this year they 
were carrying £105,0L0 to that fund as compared with £70,000 at 
June, 1902. He told them last year, and he wished to repeat it, 
that while the reserve fund was in a very healthy state, ite an.ount 
was entirely a question of policy. If the shareholders tock the 
money now they could not have it at a later date. The financial 
strength of the company lay in its reserve fund, and he strongly 
advised the shareholders not to look in the direction of increasing 
their dividends, but in building up that fund. His own opinion on 
the matter was that, as far as the minimum was concerned, they 
ought to see their way clear to adding £200,000 a year to the 
reserve as their time was running out—they were approaching 1911. 
He was certain that the position of the company depended, to а 
great extent, on the reserve fund. The board bad raised the divi- 
dend this half. year, but he did not wish it to go forward tbat there 
was anything like reasonable expectation held out that the divi- 
dend would be again increased, unless some prosperity should 
come upon them which at present they could not foresee. He 
thought tbe shareholders would consider that the position of tbe 
company was satisfactory both as regarded the condition of its plant 
and of the staff. During the half-year they bad expended 
£334,115 on new plant, and, in addition, bad kept up the existing 
plant by the expenditure of a larger sum by many thousands of 
pounds than in the corresponding six months to keep it in a state 
of thorough efficiency. In a company like theirs, everything 
depended upon the plant being kept up to ita full value, and as in 
telephone instruments and plants there was, perhaps, a more rapid 
depreciation than in many other slasses of plant, it was impossible 
to apply the ordinary rules of depreciation in theircase, and they 
were quite justified in taking large sums from revenue in order to 
keep the plant up to its present state of working efficiency. Не 
was pleased to say that their agreement in London was working 
most satisfactorily, and they were increasing their business in a 
very satisfactory manner. Tbe Post Office were also increasing 
their business in London very considerably, which justified what 
had frequently been said at those meetings, that there was room 
for both systems. In conclusion, the Chairman stated that during 
the last year the number of telephone messages which the company 
transmitted reached the enormous total of 922,875,000, as compared 
with 787,311,000 for the year 1901.2. Against that, the number of 
telegrams transmitted by the Post Office for the year ending March 
. 8186, 1902, was 82,000,000, во that they had considerably more than 
10 times more messages sent over their telephone system as com- 
pared with the telegraph. 

Mr. G. FRANKLIN seconded ths motion, and the report was 
adopted. 


Edmundson’s Electricity Corporation, Ltd. 


Tuis company's meeting, held at Westminster on July 23rd, was 
presided over by Mr. Francis E. Gripper, M.LE.E. (managing 
director). 

Tbe CHaIRMAN, in moving the adoption of the report, said that 
the result of the year's trading was a net profit of £26,226. In 
addition to trading profit, they bad received £15,845 interest on 
investments, which was £3,000 more than was received under this 
heading last year. They had a further profit resulting from the 
realisation of investments, amounting to £14,785. This profit arose 
principally from the sale of the Woolwich undertaking to the Cor- 
poration of Woolwich. That sale had now been completed, with 
the result that the sharebolders received about £2 6s. for each £1 
share. 4£4,000 of this profit had not been received at the end of the 
year, and it will appear in the next account. The total profite thus 
amounted to £56 954, to which must be added the balance brought 
forward from last year of £6,179. After paying the interest on 
debenture etock апа the preference dividends, and interim divi- 
dend already paid on the ordinary shares, there remained £37,257 
to be dealt with. The directors recommended that £5,C00 be 
written off the goodwill account, thatthe sum of £9,274 be added 
to reserve, and that a dividend at the rate of 9 per cent. per annum 
for the half-year be paid on the ordinary shares, makiug a total 
distribution of 7 per cent. for the year. This would leave £11,733, 
a larger amount than usual, to be carried forward. During the 
year, issues had been made of preference shares and debenture 
stock, and the premiums on these issues, amounting to £16,725, had 
been added to reserve. iThe reserve was now increased from 
£14,000 to £40,000. The new capital had been required for the 


completion of new works and the extensions necessary to ezistin 
ones. The investments in subsidiary companies were 2607610 
taken at cost price. This was nearly £120,000 less than the par 
value. Since the last report they had completed and opened new 
electricity works in nine fresh towns. At Hamilton and Cromer 
the works had been carried out for the lccal authorities, who were 
finding all the necessary capital, and leasirg the works, when com. 
pleted, to this company fora term of years. Four new works had 
been opened for the Urban Electric Supply Co. at Dartmonth 
Newton Abbot, Grantham, and Camborne, the latter undertaking 
including the tramway between Camborne and Redruth. А sub. 
station had been opened at Cowes in the Isle of Wight, which was 
being supplied from their works at Newport, and from this station 
they bad arranged to give a large supply to the Osborne Estate, in 
connection with the new Naval College, which was being estab- 
lished there. The other new works completed had been at Ilin- 
combe and Market Drayton, the latter being a small town, for 
which local subscribers bave found the whole of the necessary 
capital. Large extensions have been carried out in connection with 
their undertaking at Guernsey, in order to provide for а supply of 
electric power for use in the granite quarries, and contracts had 
been entered into with some of the principal quarry owners for a 
large supply of electric power. Very encouraginy progress had been 
made during the year in the development of all the undertakings 
They had now 28 central stations actually at work, and during the 
year just ended the increase in the lamp connections bad been over 
163,000, with an additional 35,000 applied for and waiting connec 
tion. The advantages in working a number of undertakings under 
one management were becoming more and more apparent. Not 
only were economies possible, both in first cost and in working 
cbarges, but the resulte obtained in one place were frequently of 
great value in dealing with others. With regard to the future, the 
most important new work in view was in connection with the Lan- 
cashire Electric Power Co. They bad taken an interest in tbe 
Lancashire Electric Power Construction Co, which was contracting 
to erect works for the Lancashire Electric Power Co. Their total 
interest in this company would, in a year or two's time, probably 
amount to about £60,000, and they believed their connection there- 
with would prove of a very profitable nature. They bad also 
entered into a contract for the complete equipment of electric tram- 
ways at Scarborough, and the work would be commenced in October 
next. 

Mr. W. R. Davizs seconded the adoption of the report, and it 
was carried unanimoualy. 

The re-election of a director, and the sending of a message of 
sympathy to the chairman of the company in his illness, brought 
the meeting to a close. 


— —  — 


Direct United States Cable Co. 


Mr. E. M. UnpERDown, K. C., presided at the meeting held at Win- 
chester House on Tuesday, and, in moving the adoption of tbe 
report, he said that the revenue showed an improvement of £2,276 
over the corresponding period, notwithstanding the keen competi- 
tion which had existed, and still existe, in Atlantic telegraphy. Tbe 
working expenses in London were practically the same as last year, 
but the expenses at stations involved several increases, extra outlay 
having been made upon maintenance and renewal account, repairs 
to station builditga, &c. The total expenditure showed a net in- 
crease of £209 as against an increase of £2,276 in revenue. The 
investments stood at £449,231, or £882 less than last year. After 
summarising the business forthe whole year, the chairman said that 
they were fortunate to be able to lay such a statement before them. 
For some time they were extremely fortunate in freedom from 
repairs and renewals of cables. They must expect from time to 
time to have to bear expenses under that head, and for that pur- 
pose they had the reserve fund, which, after debiting it with 
£22,932, cost of repairs for the half-year, stood at £474,664. Daring 
the whole of their 26 years’ working, һзу had received in interest 
upon the reserve fund £255,532, or an annual average of £9,828. 
During that time there had been spent in repairs £228,829, or an 
annual average of £8,800. During repairs aud interruptions from 
whatever cause, the company practically retained its same earnings, 
because it shared in the earnings of the pool companies. They had 
taken up the cable from a depth of 2,050 fathome (really 23 English 
miles), and it had beer found to be in good condition, and had put 
in pieces at different places; this was a proof that cables laid at 
great depths could be dealt with. In regard to Marconi and other 
wireless telegraph enterprises, they never did, and they did not 
now, consider that it was to be taken seriously into consideration 
with regard to traffic across the Atlantic cables. After a few words 
respecting the International Telegraph Conference, 

Sir James PENDER seconded the motion, which was carried 
unanimously. 

The re-election of directors and auditors, and a vote of thanks to 
the board and staff, brought the meeting to a olose. 


Stock Exchange Notices.—Applications have been made 
to appoint a special settling day in and to grant a quotation to:— 
British Westinghouse Electric and Manufacturing Co., Ltd.— 
Further issue of 100,000 6 per cent. preference shares of £5 each, 
fully paid. Metropolitan Electric Supply Co., T,£d.— 71,083 4j per 
cent. cumulative preference shares of £5 each, fally and partly paid. 
Underground Electric Railways Co. of London, Ltd.—Fully and 
partly-paid provisional certificates for £7,000,000 5 per cent. profit- 
sharing secured notes, 
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Anglo-American Telegraph Co. 


Tur directors’ report to be presented at the half-yearly meeting at 
Winchester House on Friday, July 31st, reads as follows :— 
The total receipts from January 1st to June 30th. 1908, including the balance 
of £1,706 7s. gd. brought forward from the last acconnt, amounted to 41.4, 381 
3. ôi. The traffic receipts show an increase of £9,297 as compared with the 
balí-year ended June 30th, 1902. The totaFexpenses of the half-year, including 
the repair of cables, &c., as shown by the revenue account, amounted £65.593 
2s. 10d., being an increase of £6,963 10s. 6d as compared with the correspond ng 
period of 1904. The cost of the repair of the 1878 cable to June 30th, amounting 
to £12,190 78. Id., has been charged to tbe renewal fund. The directors, under 
the powers conferred upon them by the articles of association, have, before 
declaring the net profits, set apart the sum of £12,000 to the renewal fund, 
leaving а balance of £105,468 Os. 8d. One quarterly interim dividend of 15s. per 
cert. on the ordinary stock, and of £1 10s. per cent. on the preferred stock, was 
pe on May ist, 1903, absorbing £52,500, and a second quarterly dividend of 
5а. per cent. on the ordinary stock, and £1 10s. per cent. on the preferred stock, 
amounting to £52,500, will be paid on August Ist, 1903. The balance of £1.468 
Qs. Sd. will be carried forward to the next account. The cables and landlines 
of the company are in good working order. 


The General Electric Co., Ltd. 


Mz. G. Вуха presided at the meeting of the company held last 
Friday at 71, Queen Victoria Street. In moving the adoption of 
the report be said :— 

“The feature of this year's balance-sheet is this—that all the 
money we obtained on becoming a public company, and also some 
of our profits, has now been invested for the purpose stated in our 
prospectus, that is, for building up a large manufacturing establish- 
ment at Witton, near Birmingham. The item of £83,558 is almost 
entirely composed of additions to the buildings апа plant at our 
Witton Works. We have so far spent upon the Witton Works the 
sam of about a quarter of a million pounds sterling, and we have 
created there factories which, in most respects, compare favourably 
with the best factories existing in England. To the large engi- 
neering and carbon works, we have added during the year the 
extensions to the iron foundry and the tube works. 

These magnificent new works of ours are doing credit to that 
spirit of enterprise and energy which has characterised the manage- 
ment of our firm from its inception. The next item is sundry 
debtors, which is reduced by about £18,000 compared to last year. 
Sach items, as you know, usually fluctuate in the course of busi- 
ness, and this only shows that some of our larger customers have 
paid up more quickly this year than last year. Our stock in trade, 
which now exceeds a quarter of а million pounds, ia considerably 
higber than last year, the increase being the sum of £37,000. This 
is mainly due to the stock carried at Witton and to the opening of 
the two new branches. The investments stand at £43,000 against 
£47,960 last year. The reduction is due to the writing off of the 
shares of one of our subsidiary companies. We have, on the other 
hacd, not appreciated any of the other shares, which have again 
proved highly remunerative, and which we consider are worth a 
good deal more than the amount at which they stand in our books. 
The fact— which you can see for yourself—that these investments 
have broaght in an income exceeding 10 per cent. must prove that 
they ara good investments. 

“Now I come to the profit and loss account. If we compare the 
top items on tbe three balance-sheets which we have issued, and 
which item represents the general trading үг fits, we find that they 
have steadily increased. They were іп 1901, £70,000; in 1902, 
£81,000: and this year they are £90,000. They show that our 
basineas generally is healthy and progressive; but, on the cther 
hand, I am sorry to say that we have to record a loss of £20,000, 
which reduces the profits to be divided considerably. This loss has 
oecorred at our Witton Works. I have said already what fine works 
these are, and it does not seem in harmony with this statement 
now to recall a loss during the first years working. I wish to 
explain that, while one always expects some loss during the 
establishing of such a large enterprise, yet the major part of 
this £20.000 is due to exceptional circumstances, and really in no 
way takes anything off from the fact that the works themselves are 
in good condition. Matters bave gencrally mended at Witton, and 
we need not be afraid of а recurrence of such a loss. I do not 
expect any profit from the carbon works during this year, but, in 
fact, а small loss again; yet the engineering works are very full 
with orders, and I believe they will help us to increase the profits 
to а large extent during this year. You will notice that the whole 
of this loss, which we bave written off, is practically borne by the 

bolders of the ordinary shares, who are in consequence receiving 
5 per cent. only, instead of 10 per cent, which they have 
had during the previous years. It has always been the object 
of your directors to see that our preference shareholders should 
have the best security possible, and that the full amcunt of the 
ordinary shares that are behind them should be represented by liquid 
and tapgible assets. This will be the case as soon as our reserve 
fund reaches the sum of £92,000, which is the amount standing 
under tbe heading of goodwill on the other side. You will notice 
that we are adding a further £21,000 to the reserve, bringing the 
same up to over £60,000, and we hope tbat our next year's working 
will allow us to place another large amount to our reserve so that 
the amount standing against goodwill will be balanced by our 
reserve. The largest amount of the Witton deficit ‘comes from the 
carbon works, and it is mainly due to what must be called unfair 
foreign competition. I would not under ordinary circumstances 
have entertained you much upon this question, but as it is one 
which is now a practical issue before the country, I think a few 
words regarding it would serve to enlighten both 'our shareholders 
and, perbape, the country at large. We started our carbon works 
because we were entirely depending upon German manufacturers. 
This was a dangerous position to be in, both from a business and a 
iotic point of view. Our Government, especially the 

Admiralty, have themselves urged us to establish these works. 


The importance of making carbons in England is obvious. We 
have nearly a million arc lamps in the country, our men of war— 
our coast defences—depend on electric light carbons. A man of 
war without a search light would be like a man without eyes—yat 
we spend a million pounds sterling on а man of war, aud we 
depend on foreign manufacturers for the carbons, which cost but a 
fraction, yet are so indispensable. This would be a source of great 
danger in case of war. 

" After three years of hard work our carbon factory is now in 
fullswing. We have spent over £60,000 in its erection; we have 
taught several hundred workpeople a new industry, and we have 
made a vast number of experiments, wLich, as you will see, have 
cost us a further sum, which we are now writiug off. We are now 
making carbons, equal and even better in quality than the 
Germans, and this is what has happened since the establishment 
of our factory. The three largest fcreign manufacturers have 
decided to reduce their prices to a level which should be uvremu- 
nerative to us, and with a view of killing the British manufacturer, 
are prepared to work at a loss to themselves in this country util 
they have achieved this objet. I must say tnat we bave the 
assurance of the Admiralty, War Office, and many other Guvera- 
ment and public bodies toat they will support us in spite of tne 
price regulated by such indicated foreign policy, and with this 
help and being able to obtain the raw material at a lower price 
than the Germans can obtain it, I still trust t» be able to keep the 
carbon factory going uutil the time comes when the country sees 
the folly of free imports directed solely against the English manu- 
facturer. This experience of ours in carbons must prove to any- 
body that the establishing of a new industry in this country is 
practically an impossibility under the present system. Let Ei glish- 
men note that that which keeps a nation alive and eneryetic, its 
brain-work active, and its workmen instructed and skilled, is the 
production of new invention. They will have to choose between 
sticking to the obsolete policy of doing nothing or the policy of 
supporting their home producers upon the same lines as cther 
nations do. Finally, let me say to you that I hope sincerely we 
manufacturers will come into our own eventually, that is, our 
legitimate share both in our home and colonial market. If such 
is the case you may see our large works extended encrmously, 
and the number of our workmen, which now reaches about 6,000, 
doubled very shortly. I know it has been said that we manu- 
facturers want Protection to enrich ourselves, but І can see no harm 
or crime in trying to get rich by honest labour, in which thousands 
of our fellow subjects must share. I say more, І say that the 
welfare of the country depends on such selfishness of the individual 
manufacturer." 

Mr. M. Byxa seconded the adoption of the report. 

A SHAREHOLDER asked: —“ Do you say that these Witton Works 
will not be profitable unless we have Protection ?” 

The CHAIRMAN: A number of public bodies have promised to 
gupport us in respect to price, but we must not rely upon that too 
much. If we do not get Protection in & few years' time it will be 
quite impossible to keep them going, except at a great loss, which 
you will see, by the balance-sheet, we can afford. We are not going 
to stand a big loss every year for the public benefit. The carbon 
works will be shut up, unless we get Protection. 

The SHAREHOLDER: Was it not an unwise thing to start these 
carbon works? И 

The CHAIRMAN : Most unwise of me. 

Mr. G. A. Тоосн, consultative auditor, said that the balance-sheet 
was а most satisfactory one from the preference shareholders’ point 
of view, notwithstanding the loss at Witton. He spoke words of 
high praise in respect of the management, and of the manner in 
which the profits had been dealt with. He then congratulated Mr. 
Byng upon the pioneering work he һай done in connection with 
“Protection,” and discoursed upon the subject at some length. He 
said that they who went up and down the country among our 
industries recognised that some modification of our present inelastic 
system was needed. No new industries had been established in 
this country for a great шапу years. But it was not only in the 
case of new industries, but in many of the existing ones, that a 
small and moderate measure of Protection, carefully applied, would 
be able to give employment to thousands of workmen. After 
referring to the evils of foreign competition, he remarked that it 
was also true that an excessive measure of Protection was as likely 
to be as disastrous to trade, ог to some branches of it, as was our 
present Free Trade. In America it had been shown that extreme 
Protection had led to the setting up of disastrous competition. 

The report was adopted. 

The motion for the re-election of Messrs. G. A. Touch & Со. (as 
consultative auditors) and Messrs. Edwin Guthrie & Co. (as 
auditors) was passed, and , 

Мв. GUTHRIE, in acknowledging, said that he did not propose to 
enter into the political question mentioned by Mr. Touch. Bat 
his views were not those of Mr. Touch, nor those о? the 
chairman. He had sent his views to he read out at the Manchester 
Free Trade Hall that night. He would say this, however, that in 
America they had a practical illustration of how soon the advan- 
tages to the individual, arising out of Protection, disappeared. If 
they had a business giving 50 per cent. profit and estabiished Pro- 
tection, they would soon fiud others appreciating that it was a good 
thing, and other firms would start ia the same line, with the 
result that the competition would reduce the protit. 

In moving a vote of thanks to the chairman, the shareholder who 
had previously spoken said that the prosperity of the company was 
not in such great danger. He thought that if Free Trade were con 
tinued, they would have a very prosperous career. | 

{Previous to the meeting, in the course of a conversation with 
members of the Presa, Mr. G. Byng asked for it to be told to the 
world that “they, as manufacturers, resented being talked to by men 
of no experience.“ 
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Waterloo and City Railway Co. 


Tux report for the half-year ended June 30th last, to be submitted 
at the meeting on the 6th pror., states tbat there bas been no 
change in capital account during the half-year. Gross receipt», 
less Government duty, amounted to £17,438, and the workiug 
expenses ќо £8,022, being at the rate of 46 per cent., as compared 
with 44:84 per cent. for the corresponding period of 1902. The 
balance available for dividend, after providing for interest on 
debenture stock, is £98,945, and a dividend at the rate of 3} per 
cent. per annum on the ordinary stock is recommended, leaving 
£170 to be carried forward. The number of passengers carried 
during the past six months, exclusive of season ticket holders, was 
2,281,133, showing an increase of 41,739 over the number carried in 
the corresponding period of 1902. "The season-ticket holders on 
June 30th last numbered 1,244, as against 1,197 at the end of 
June, 1902. 


Great Northern and City Railway Co.—The report 
for the half-year ended June 30th states that the main line from 
Moorgate Street through Old Street and Essex Road to Drayton 
Park station is now almost completed. The extension from 
Drayton Park to Finsbury Park is in a forward state, and the whole 
of the tunnels are expected to be completed by the end of August. 
The various and complicated arrangementaat Finsbury Park station 
are in а forward state, and, it is expected, will be completed by the 
end of the year. The station at Highbury is in course of con- 
struction. Preliminary arrangements are being made for an early 
commencement of the extension from Moorgate Street to the Bank 
at Lothbury. The electrical installation is completed and ready 
for working. 


Bristol Tramways and Carriage Co.—The directors 
have declared an interim dividend to June 30th at 83 per cent. per 
annum, and warrants will be posted on August 7th. The total 
receipts of the company for the half-year were £121,934 against 
£111,849, an increase of £10,085 over the corresponding period, 
whilst the number of passengers carried was 23,398,765 against 
19,523,245, an increase of 1,875,520. The interest on debenture 
stock, the preference dividend and interim dividend of 84 per cent. 
per vm absorbs £35,317 against £34,075 in the corresponding 
period. 


Crompton & Co.—The report for the year ended March 
31st last, to be presented at the meeting on the 5th prox., states that 
net profit for the year amounts to £19,804, and after providing for 
debentare interest, the payment of the interim dividend and other 
items, there remains, with thesum brought forward from last year, 
a balance of £7,473. The directors propose to pay a tinal dividend 
at the rate of 5 per cent. per annum for the half-year, making, with 
the interim dividend paid in January last, 5 per cent. for the year, 
and to carry forward a balance of £1,098. 


e 


Liverpool Overhead Railway Co.—The accounts for the 
past half-year show an available balance of £9,872, and the 
directors have resolved to recommend payment of a dividend 
at the rate of 5 per cent. per annum on the preference shares, and 
14 per cent. per annum on the ordinary shares, against 1 per cent. 
per annum on the ordinary shares for the corresponding period last 
year. Balance carried forward £3,747. 


County of London and Brush Provincial Electric 
Lighting Co.—The directors have declared an interim dividend 
for the half-year ended June 30th, 1903, on the ordinary shares, at 
the rate of 4 per cent. per annum. The amount of electricity sold 
in the company’s London districts during the half-year is estimated 
to realise £49,824, which compares with £43,725 for the corresponding 
period of last year. 


Central London Railway.— The directors have declared 
a dividend for the past half-year at the rate of 4 per cent. per 
annum, carrying forward £45,400. A year ago the distribution was 
at the same rate, with £25,600 carried forward. 


Metropolitan Electric Supply Co. — The directors 
have declared an interim dividend for the half-year ended June 
30th last at the rate of 8 per cent. per annum, as compared with 
7 per cent. last year. 


South London Electrie Supply Corporation.— The 
accounts for the half-year ended June 30th show a net profit of 
£5,210, against £2,548 for the corresponding six months of last 
year. 


National Gas Engine Co.— The directors have resolved 


to pay an interim dividend at the rate of 15 per cent. per annum 
on the ordinary shares for the віх months ended June 30th last. 


Westminster Electric Supply Corporation.—Interim 
dividend for the half-year ending 30th ult. at the rate of 13 per 
cent. per annum. 


STOCKS AND SHARES. 


Wednesday Evening, 

ЇЧкмкЕз18 long-threatened seemed at length about to fall upon the 
artificial American railroad market, and the whole Stock Exchange 
shivered in the earlier part ef the week at the concatenation of 
unfavourable circumstances that played havoc with its quotations їп 
very nearly every section. Fears that the Far East would let slip the 
dogs of war, rumours of assassination in the palaces of the Near 
East, and hurried closing of weak Stock Exchange accounts—each 
of these in itself is sufficient reason for nervous markets, and coming 
in conjunction, as they have done, it is merely surprising that some 
sort of semi-panic bas not overtaken Cupel Court. The departments 
with which we deal are, of course, sheltered from a guod many of 
the unfavourable winds that blow, and the changes on the week 
again demonstrate the quiet strength of such purely investment 
markets as are the electricity supply and its adjacent divisions. 

With Home Railway stocks visibly affected by the continued fall 
in Consols, a slight weakness in the electric stocks is only what 
might have been expected. City and South London, however, 
appears to have discounted future lossea in ita current quotation, 
and while the prospective buyer might hesitate about buying just 
now, there does not seem mueh chance of a further heavy decline. 
Waterloo and City stock is to receive that additional dividend 
which we were rash enorgh to forecast a fortnight ago, and it may 
be taken for granted that the stock is now on a 34 per cent. basis at 
the least. The price keeps steadily about par. 

Central London issues have not been much affected by the diri- 
dend of which mention was made in our last notes. T'ravellers who 
habitually use the line are somewhat dividcd in opinion as to 
whether the new devices for аітірр ” the line are of much use at 
present. The District Railway again reduces its fares on August Ist, 
and has started an extra service of trains on Sunday; much curiosity 
is awakened as to the result likely to be achieved by this enterprise. 
Maybe the District directors will even, some day, take steps to 
prevent the periodical flooding of their railway stations west of 
Earl's Court. The Manchester and Liverpool Mono-Rail shares ме 
not mentioned in the market; that ів to say, as regards quotations. 

The excellent advance in dividend announced by the Westminster 
Electric Supply Co. has had a hardening effect upon the price of the 
shares, which are 10s. to the good, although the Preference are } 
easier. Unhappily, the announcement was preceded by buying that 
had all the appearance of inspiration, and it would be indeed a pity 
if such а clean-hauded market as that devoted to electric supply 
shares were to come under suspicion by early information of an 
important character in reference to any company leaking out belore 
it is communicated to the public at large. Of course, there is tbe 
possibility that the early buying ahead of a larger dividend was 
but a coincidence; still, it is impossible to take too much care in 
connection with such matters. 

St. James's and Pall Mall Ordinary Lave declined 4, losing their 
recent rise, and Brueh Preference came to market the other day, 
reducing the price to 1}. Electric Constructions have also lost ;, 
but the Telegraph Industrials are unaltered. Metropolitans are по 
better, despite the good dividend. 

The Telegraph market sturdily maintains its strength, and tbe 
collapse in other directions has had practically no effect. Indeed 
there are half-a-dozen rises to record, and no falls, although a good 
many stocks are cx dividend. The Anglo-American group looked 
on at the Yankee market agitations with unmoved equanimity. 
Eastern Ordinary is about a point harder on the report, and 
several of the Debenture stocks have moved up. Cuba Telegraph 
Preference continue to receive support, so that it may be seen how 
the recent purchasers regard their newly-acquired investments. 
Marconi ehares are a dullish market at 2}. 

National Telephone Deferred reílects the weak state of most of 
the speculative departments, but its relapse is quite small, and the 
other telephone descriptions exhibit no change on the week. Great 
and unusual obstacles nowadays beset British Corporations in 


making issues of new stock, aud the refusal of underwriters to enter- 
tain any more of such offers, bas produced something like conster- 
nation іп many council chambers and town halls round the country. 
The eagerness with which corporation and municipal bodies have 
embarked, and are still embarking, upon electric enterprises, has 
received а severe check during the past week from this difficulty 
of raising funds. In time, no doubt, the undigested stocks of past 
issues will gradually filter into investors’ hands, but until the 
rivate capitalist begins to take renewed interest in such securities, 
ocal expenditure must necessarily be checked in a good many 
directions, | 

British Electric Tractions of both classes bave receded, the Ordi- 
пагу 4 and the Preference J; while London United Tramways 
Preference remain at 12, a fresh record in Bank Holiday receipts 
being anticipated. Dublin United Trams are 134 and 152 for Ordi- 
nary and Preference respectively, ithe royal visit to Ireland pro- 
ducing no change. Provincial and foreign tramway issues аге 
all steady. 


cA 
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SHARE LIST OF ELECTRICAL COMPANIES. 


| TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present or | Dividends for the last Oe Closing | week ended 
МАМЕ, uotations Quotations 
lese. xa three years. gui And. July ch. July 29th, 
1900. | 1901. | 1902. Highest | Lowest 
22.005 35 „4% Debs. .. .. . 100 M p: з paari оа n s 
ета Nos. 1 to 000 ee ее ee 10 es ee ee 24. 24 ee ee 
119,700: Do. до. 64 a shares, Nos. Lio 36,000 | ee ee ee 100 ыы ee T 70 — 80 то — 80 кы ee 
738,840 | Anglo-American Telegraph .. КЕ эз Fa ei ds .. | Stock 8 61s. 60/6 48 — 51 47 — 50 xd 48 T 
8,105,580 Do. 40, до. 6% Pref, Ms A Ай га .. | Stock | 6 6 fe 83 — 95 92 — 94 xd "t 954 
8,106,580 Do. do. De erred ee ee ee ee ee Stock 58. е 1 т, 9 ES 9 м! 926 
44,000 Chili Telephone, Nos. 1 to 44,000 ee es ee es ee ee 5 5 % 5 6% 4 5 53 4 fo 5 xd 
184 | Don da. Sterling 608 „ % 132 — 05 10 — 95 a | o. 
* e. о, ter year 4 & Deb. Stock Red. ee ee Btoc e. ee os =ч — 95 "s 
16,000 | Cuba Telegraph „ dM ut Co e ee 120 4 sf 7 1% .. . 
12981 on 10% Pret, ee ae i Dd Sh EN ee 10 t% * кл 154 — 40 17 — 18 os 
Direc Spanish egraph ae ee ee ee ee ee ee b 4 4 * 
6,000 Do. 955 10 Som: Pref. ee ee oe ee b ы D ee 1 — 8 JE Te 
90,000 Do. 43 jul о а ee ee Ой is = 97 —101 97 —101 % s . 
60,7108 | Direct United А ‘Cable 20 83%, | 8195 | 33% 103 — 103 10 — 10 œ | 10 104 
87,800 | Direct West India Саша; Ord tack Reg. Deb, within Nos. 1 © 1,200, Red. | 100 ns „> S 98 —101 99 —102 7. is = 
4,000,000 | Eastein Telegraph, Ord = .. | Stock | 7% | 7% | 7% | 128 —13 129 —134 "1 | 1924 | 198) 
1,955,565 Do. 34 % Pre Stock se ae 100 zx =: 5 89 — 92 88 — 91? xd; ў 
1,634,645 Do. Mort. Deb. Stock Red. ... | Stock oe EN КЕ 105 —108 105 — 10 „ | 107 1064 
800,000 | Eastern Extension, Australasia, and China Telegraph а s 10 17 96 7% 71% 12 — lv4xd 12 — 124 .« 123 s 
230,000 Do. 4 % Deb. Stock Stock d жа s 106 —109 104 —107 ldd 
800,000 каеп E BM АШАП Tels, 4% Mt. Db., Nos. 1 to 8,000, red. 1909 100 S Ms ©» 99 —103 100 —103 > Ч" .. 
300,000: | Ро. Reg. Mort. Debe. Menritins Bub) 1 to 8,000 д5 = x 99 —103 100—108 „. Е 
180,997 | Globe Telegraph and ma 10 5196 5196 % 9— 9 9 — 93 xd, 94 9 
180,049 do. "d „ Pret. ° е ee ee ee ee 10 ee oe ee 13 ==. 134 194 — 13i xd, 134 13 
180,000 | Great N irn Telegraph, o nhagen 10 15 % |15 % | 124% 99 — 93 22 — 93, «= 228 800 
@2,5003 || НаШах and Bermudas Gable, J 1 Мол. M Nos. } wo |... | [ 98-10 99 12% 
17,000 | Indo-European Telegraph we oy МИ 25 10% | 10% 10% 85 — 39 85 — 39 37} - 
100,000! London Pino Been Tel à Telegraph, 6 96 Debs. ees ee ee 100 ee ee ee 100 —104 100 —104 ae ee 
1,988,888 | National Telephone, Pre „„ 5% | 5% | 6% | 102 —104 100 —102 ‘xd | 104 101 
о, Det. Stock S0. dee. cuo = E 44 82 — 84 79 —817xd | 88 
18,000 Do. до. 6 Cum. Ist Pref. ie э ef RA Рей 10 6 6 6 18 — 14 18 — 14 xd 
15,000 Do. do. : Cum. 2nd Pref. sa Ек 10 6 6 6 ү: 124— 184 xd 
2,250,000 Do. do. Non-cum. 8rd. Pref., 1 *o 360,000 т d 5 5 5 5 5 — Ы ха 5i 5% 
000,0001 Do. do. A Deb. Stock Red. ee ee Stock 84 $3 84 96 t 98 96 == ee 
171,504 Oriental Telephx ес, 1 m 504 bes га б 6 6 10 T" 97 med 5 = 
one n ов. 1 to 171, full C с = 4 р 
100,000 Pacific and European Tel., 4% Guar. Debs., 1 to 2 s n] 10 fa 5 и —10ò 100 Е И 
11,839 Reuter‘s se ee ee ee ee ee 8 5% 5% — 6 — Tà 64— 7% = ее 
Submarine Cables Trust s x ME Бе Мы ‚. | Cert. d is us 113 —118 112 —117 is we 
58,000 осма River Plate ae Bre bs Б 7% | 79 | 7% j 6 ха A 
Y * 0 Cum. f., Nos. 1 to 40,000 ee 5 ee ee ee 4 — 
179,911 Do. do. мб .. | Stock a MS Ps 104 107 104 —107 i a 
150,000 | West Coast of America, 4% Bebe, 1 to 1,500 guar. by Bras. Sub. Tel. 100 v Уз «s 95 — 98 95 — 98 - is 
307,080 | Western Telegraph, Ltà., Nos. 1 to 907,980 . | 10 % TB] .. 12 — 124 12 — 124 lx | iè 
15,0001 Do. T Delo. 9nd series, 1908 se ee ee 100 а eo ee 100 —108 100 — 108 ee 
Do. do. Deb. Stock Red... .. .. l 100 m os T 97 —100 97 —100 984 oe 
88,21 West India and Panama Тей тан .- i x3 ве Ex 10 196 5% is d- 8 - 3 
84,568 Do. do. do. 6 cum. lst Pref. ee ө 0 10 ee ee ee 1 == 1 ee 
4,069 Do. do. do. Н Cum. 2nd Pref. ee 10 ee ee ee 4 — 5 8 — 4 ee ee 
80,000 Do. do. | do. Debs., Nos. 1 to 1,900 ee 100 ee ee ee 98 —101 98 —101 eo ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


[ | f i | 
se 8 — 4 8 — 4 


20,000 British Aluminium 1 Cum. Pref. ee ee ee 10 e ее е 
Do. do. 5 Ist Mort. Deb. Btock Red. ee ee ee Stock . е 77 — R2 т 225 83 2 * 
100,000 | British Electric ee ac өз 10; 9% 9% 8.% pw 121 xd 114— 113 12 113 
100,000 ро до. 6 % Cam ss 10 А 111— 1z 114— 18 11 11:1 
600, 000i | do. Pe ual Dobentüre Btock A .. | Stock —125 122 —195 
300,000 Bou fascia ded ant Hole T wa be 15% |10% |10% st iem 7 E 
103,000 | р 8 6 % аса ee ee ee Б e ee 6 те 5 ха е 
890 Lin 5 Co ye, in! Mort. Deb. Red.. ee ee ee P 8 е N 1 ее 102 —106 102 EM . 
gnroven, ауа Li] oe ee ee ee ee 1 Ы a— . ee 
60,000 ' 6% Cum no non а |6 % | „ | M$tol 140% vo 188 ы 
105,731 | Рес Electrical Engineering, Ord., 1 to 160 7 ; ie E 2 b Ni Nil m 1 i 
150,000 Do. до. Non'eum. 6 % Pref. кыз "Ave 3 6 8% | 6% 11— 1 1— 1 
125. 000 Do. do. Ф рар. б Stock . мз .. | Stock 2 А 99 —102 99 —102 " 
125000 500. do. Perp. ind Deb. Stock A o Stock | .. x 97 — 87 — 92 
85,000 | Callender's Cable 8 es sè 5 1% 19095 15 114 — 124 114— 1: 113 
40,000 Do. do. 0. um. Pref. . ee 6 ea | ee ee Б 5 4 5га 52 
90,000 Ро. до. 95 1 Mort. Deb. Btock Red. .. | Stock - Se Е 106 —110 106 —110 
1,800,014 | Central London Railwey, Ord. 8 : .. | Stock 4 4 % 104 —107 109 —106 | 10% | 1083 
494,098 Do. do. 4% Pref. Stock "m © zo oe .. | Stock Ea 4 4 101 —104 101 —104 1024 
494,998 Do. do. Del. doo Stock | 4 4% | 107 —110 10710 | .. 
1,880,000 City and South London Railway .. ae is s ©з .. | Stock | 1} 2 8196 6) — 65 63 — Te xd 644 63 
ооо | M Bae iM Mon Ha Tbe 900 of £100, and в ев ае. АЕ ы = | i 
i ort. to of £100, and | l | a: = 
300,000! | { 501 to 11000 of 250 АШИ E ie cbe ade di 101 —105 101—106  ' е 
99,261 | Edison & Swan United Elec. Light,“ A ” shares, £8 paid, 1 to me) 5 2 Nil | i 0 — of 0 — | 5 
17,139 Do. do. “A” are 01—017,189 . . 5 | Nil | 14— 14— ‘ 
0231 | Do. do. с ерер took Red. 100 | - | 11 — 75 71 — 75 | is 
100,000 Do. do. jT а. b. Stock kor Certa. all pd. ‚ 100 : | 5 — 80 75 — 80 28 
112,100 (electric Construction: 1 to 112,1 2 6% , 6% | 6% 18— Iz xd 1— 1} 1% : 
31,300 7% Cum. Pref., 1 to 81,880 vis а 25 2 А ?4— 8 xd 9— 
22 5004 De. PA “4 % Perp. 1st Mort. Deb. Stock. eo Stock i y 99 —102 xd 99 —102 я: ы 
25,000 General Electric Co. (1900), : 96 Cum. Pref. Я re ae 10 5 5 % 5 96 94—- 10 94— 10 ats -— 
300,000 Do. do. Mort. Deb. ке “з d .. | Steck “+ iis BE 99 —102 99 —102 << oe 
36,000 | Henley’ » (W. T.) "Telegraph orks, Ord. .. TH M ee 6 20 20% |20% 14 — 15 14 — 10 142 
85,000 Do. do. aire ae ee 5 43 ee ee 5 = 54 5 ENS 54 oe 
48,060 Do. do. ort. Deb. Stock S Stock s 2 3 108 — 119 108 —1123 sos © 
66,008 | India-Rubber, Gutta- Percha & Telegraph Works F " 10 10% | 10 % Р 184— 194 184— 193 194 183 
2288 i expect Overhead R Han eA do. 4 96 1% Mort. Deb. | 100 $a i ix 100 mors 100 c $5 us 
v Way, ee ee ee ee ee ee 10 ы 
t Pret. Fo Den ee oe ee eo 10 = > МЫ 10h - 11 10— 11 е 
37,380 ph Construction and Mainien 19 174% | 2% |W% 82 — 85 xd 832 — 35 84] 84 
130,000 4 % Deb. Вав Bds., Nos, 1 to "1,600 Red, 1909 | 100 ei M sd 100 —108 100 —108 е A 
Waterloo & Gity.Railway Ота Stock ee se es ee ee 100 8% 8% 83% 97 —-100 97 —100 ee ee 
+ Quotations on Liverpool 8tockeE xchange. t Unless otherwise stated all shares are fully paid. — From Manchester Share Lis List. 
LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
Nationa! Biectric Free Wiring, 2—0. | Oldham dup аа rn peer ge did 
bo 10. 


Bank rate of discount 3 per cent. June 18, 1903). 
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Present Stock | Dividends for the at, | Эшем ы done 
inane NAMB, or lant thros voard: tions Quotations 
‘ Share. 7 uly 22nd. July 0th, | J tig a 1908," 
t 1900. 1901. | 1902. Hen. Lowest, 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. és 1 ja - es i i— 95 
100,000 44% Ist Deb. Stock, Prov. Certe. ES 100 ЭР 2 Vx 118 —121 118 —121 “a M 
20,000 | Brompton & 3 Electric Light Sup., Ord., 1 to 20,000 гг 5 6% 896 8 96 1 11 1 11 104 85 
pen c 4 -— do. 1 1% Cum. Prel. vs б 93, ex * ү 10 " p 11 РА 
, Charing Cross and Stran eotricity Supply АЕ Dk 10 10 — — 
70,000 Do. do. do. 4% Сат. Pref. ee 5 ee $ * ae 6 4 6 oe A 
40,000 Do. do. „City Undertaking '' 44% баш, Pref, wie b + 2s 45 4 6 4 b ee - 
250,000 Do. do. 4% Deb. Stock Red. .. Р d 100 e ae - 104 —106 104 —105 
44,486 |*Chelsea Electricity Supply, Ord. : гв $a © " 5 54% 4% 44% 51— 53— 6 6 
150,000: Do. do. % Deb. ‘Stock Red. 13 .. | Stock ex vis "e 107 —110 107 —110 1 
70,596 | City of London Electric Lighting, Ord. 40, 001—1 10, 886 T . 10 0% 5% 5 96 11 — 124 xd 11 — 14 11 11 
40, 000 Do. : Cum. Pref., 1 to 40,000 es © 10 6 % ea p 13 — 14 xd 18 — 14 1 134 
400,000! Do. Deb. Stock, Scrip. (iss. at 115) all paid vx 2s si T а 131 —126 121 —196 ae эз 
800,000 Do. 405 and Deb. Stock, Prov. Certs., all paid . 100 85 р ВР 102 —106 102 —105 5 
40,000 County of London & Brush Prov. Electrio Lighting, Ord. 1—40, 000. . 10 4% 4% 4% 8— 9 8— 9 is i 
20,000 Do. do. do. 6 % Pref., 40,001—960,000. . 10 К 3 e 114— 124 114— 194 ; 
400,000! Do. do. 44% Deb. Stock, Prov. Certs. (all paid) Red sa y is se 109 —112 100 —112 
50,000 | Edmundson's Electric Corporation, Ord. Shares ae Я RS 6 1% 7% 1% 64— 7 6j— 6б#ха 7 67 
80,000 Do. do. 6 Сот. Pref. * oe ee ee oe ee 6 т 64 6 — 64 6$. [X 
140,000 Do. do. 44% 1st Mort. Deb. Stock Е 100 83 КА 7 5 106 —109 xd 106 —100 s А 
21,000 | Kensington and eee Electric, Ord. is 5 12% |10% 10 11 — 19 104 — 114ха $5 
90,000 Do. do. 4% Debenture Btook Я Stock ^^ M 89 108 —106 108 —106 s М 
110,000 | London Electric Supply Corporation, Limited, Ord. .. ` ET 8 es Vx a 2 — 2— 94 25 2 
49,840 Do. do. 6 % Pref. Vs b © ii “2 m T 
оош по " do. 1 1 до. 4 9 1st Mort. Deb. Btock Red RA 6 w 11 jx, 100 MI нома 16 ii 
00,000 | Metrépolitan fecto Supp у, 1 to И " 0 1 17 83 
220,000! Do. ste lat Mort. Deb. Stock Ха da "T ae ч 72 100 —112 108 —112 A v 
250,0001 D Mort. Deb. Stock Red .. .. | Stock ws T 97 —100 97 —100 "m 
10,852 | Notting Hill КР Lighting € "m "M 10 1 6 4 6 13 — 14 13 — 14 А 5 
40,С00 | St. James’ and Pall Mall Electric Light, Ord. Я 6 144 144 14$ 154— 1 15 — 16 xd i 
20,000 Do. do. do. 1% Pref. 90,081 to 40,080 5 y M { 84— 8 — 9 xd 
150,000! Do. do. do. э» Deb. Stock Red .. 100 А ay 98 —101 98 —101 we 
12,000 | Smithfield Markets Electric Supply, Ord. > re ex 6 Я А % з — 33 8— 3} 8,7, "n 
65,000 | South London Electricit ‘Supply, Ord. .. m m x vs 5 as ae 14% 84— 4 dá— 4 as 
80,000 | Urban Electrio Supply, а. ss T we as m b © s m 5 — 5 — at a 
80,000 Do. d». Б % Cum. Pret. © e P x “a 5 Р Ja T 5— o 5 — b 
110,000 | Westminster Electric Supply, Ord. vk vx b 108% | 108% | 12% 19 — 18 113— mi 188 18 
28,141 Do. do. 5 9% Cum. Pref. . К b an 3 Vx 64— 64 6 — T | 
s Subject to Founders Shares. i To unless otherwise stated all shares are e fully r paid. 
MARKET ‘QUOTATIONS. Wednesday. J uly 29th. 
Latest Week's Latest Week's 
а Acid, Hydrochloric ae per owt. bJ- ra g Copper Sheet s^ ʻi .. рег ton 271 T 
а „ Nitric.. s $2 .. percwt. | / ~~ 0 Rod. .. рег ton £71 Ж" 
a „ Oxalic.. ze as S рег cwt. 82/- $5 в i (Electrolytio) Bars .. per ton £64 £1 dec. 
a „ Sulphuric .. m .. per cwt, 6/6 АА в a is Sheets .. рег ton £14 £2 dec. 
a Ammoniac, Sal .. per cwt. 42/- 6 e it m Rod .. per ton £66 £1 dec. . 
a Ammonia, Muriate (сгувба1) .. per ton £83 10 yis e эз Н.С, Wire per lb. 72d. Id. dec. 
a an $a .. рет ton £30 29 / Ebonite Rod T - .. per lb. 8,8 vs 
a Bleaching powder . (4 .. рег ton £4 10 ic d Bheet "M .. per lb. 8/- б. 
a Bisulphide of Carbon .. рег ton #16 T n German Silver Wire ds .. per lb. 1/6 45 
a Borax T ©з .. per ton #18 ss А Gutta-percha fine .. e. per lb. 8/- I 
a Benzole (90 %) os ws .. per gal. 77 Р А India-rubber, Para fine .. . per lb. 9/103 to 4/04 dec. 
a2 „ (90%) .. e. per gal. 5/6 xs 4 Iron, Charcoal Sheets per ton £18 T 
a Copper Bulphate .. es .. рег ton £19 ET $ , Pig (Cleveland warrants) per ton 16/104 24. inc. g 
a Lead, Nitrate УА sa .. per ton £94 T $ ,  Forgin 5 tosize per ton From 411 T 
a „ White Sugar "eh .. рег ton #81 vs 4 , Scrap, .. рег ton 47/6 to 50j- oe IL 
Meth . i s? ыы =e per al ac ae 4 Т] Wiro, 88 No. 8 ee per ton £9 15 ee 2 
a Methyla pirit . per gal. и m i2 | 
в Naphtha, Solvent (90% at 160 C). per gal. 5/6 n g Lead, English Ingot — .. . per ton 211 12 6 2/6 dec - 
a Potash, Bichromate, in casks .. per lb. 8d. "m 9 „ 57 Sheet "T .. per ton £11 15 25/- dec. 
а „  Caustio (75/80%).. per ton £94 Ps m Manganin Wire No. 98 ..  .. per Ib. 87 $s 
a Bisulphate e per ton £85 - д Mercury .. .. per bot. £8 19 6 Е 
a Shellac T .. per cwt. 186 / .. d Mica (in original cases) small .. per lb. 4d. to 1/6 ine. - 
a Sulphate of Magnesia Vx .. рег ton £4 10 ; 1 i „ medium per lb. 2/6 to 8/9 inc. 
a Sulphur, Sublimed Flowers .. per ton £6 5 oe ВА з К .. per lb. 4/ to 7/9 inc. 
a й Recovered Vs .. рег ton 265 10 ө p Phosphor Вгопяе, plain сезш per lb. Џ- tol wk 
a „ Lump T .. per ton £5 .. р „ rolled bars & per lb. 1/1 to 1/4 vx . 
& Boda. Caustic (white 70 96) .. per ton £10 15 is р » Strp&sheet per lb. From 1/8 ee 
а „ Crystals PN es .. рег ton &8 cs 0 Platinum T an .. рег os. #4 T 
а „ Bichromate, casks.. .. per lb. 24d. ss [8 Silicium Bronze Wire . per Ib. 10d. to 1/- ee 
Btee., Magnet, &aoc'd'g to дево’ p n per ton £58 es 
METALS, &о. L| [1] 99 bars ee ee rir. d + 
6 Aluminium Ingote, іп ton lots .. per ton £130 - g Tin, Block .. "t is .. рег ton { £199 } m 
b эз Wire, in ton lots. рег ton £169 m ? » Foil per lb. 1/8 " 
b Sheet, in ton lots .. perton £166 ‘ » Wire, Nos. 1 to 16 . per lb. 17 m 
p Babbitt's metal ingots | per ton £48 to £145 "T $ White Anti-friction Metals 
e Brass (rolled metal 2" to 12^ basis per lb. ү 14. dec. " White Ant" brand per ton £49 to £65 - 
€ „ Tube (brazed) we .. рег lb. dad. id. dec. j Yarns, 2/10s Grey Cotton, on sp'ls per lb. А . А 
e „ „ (solid drawn). .. per lb. 144. а 1 is ea. Flax. per lb. T 
e Wire, basis.. "m .. per lb. d 14. dee. i » 8 pls 10 Ibs. Russian .. рег lb. 4484. m i 
е Соррег Tubes (brased) ; .. per lb. 9d. ae j ›„ 10 lbs. Russian, single. per lb. š ai И, 
с » (solid drawn) . per Ib. d. i „ 180 Iba, Jute rove per ton £11 es | 
g Copper Bars (best selected .. per юп 1 Zinc, Sh't (Vieille Montagne bnd. ) per ton #938 15 . | 
Quotations supplied by Messrs. :—a G. Boor & Co.; b 1 ne British Aluminum Co., Lta.; c ‘thos. Bolton & bons., Ltd.; d Е. Wiggins 47 Sons. ; ; e Frederick 
Bmith & Co.: f India-Rubber, G.P. and Teleg. Works fou Ltd.; g James & rhakspeare; А Edward Tl & Co.; ¢ Bolling & Lowe; IW. Hindley & Co. 
E Mortie мер), Lia. : M W. Т. Glover & Co., Eu я P. Ormiston & Sons o Johnson, n, Matthey & Co., Ltd.; p The Phosphor Bronze Co La. 
ELE CTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
EF Week | Receipts for Miles v Week | Receipts for Miles 
Locality. ending ios week. Totalto date. | open. Locality. ending the Pik. | Total to date. open. 
2 &* & &' ' & £* £ 4 ux 
Aberdeen е .. | July 25 L, ‚625 + 512 10,440 + 1.424 10 | — S South Staffordshire. July 17 1,006 +177 28,708 + 1,765 21 -1 
Birmingham ve T „5 25 I5 +405 150,997 7,038 - | — = | свмапвеа .. e ве \, 829 804 13,942 | + 926 = 
Bournemouth 22125 ^ "15 = 103 - © Taunton а 7 : » > | 65 18 1,591 — NH 14 +k 
Blackburn е .. | June 26 909 286 11.668 + 674 | 124 Y e Tynemouth „ 17 417 41 8,102 + 865 * 
Blackpool July 23 1.819 254 15,500 1 HÀ © 5 Weston - super Mare. з. "AB 290 + 30 234) — 263 +2% 
Blackpool and F leetwood "RS 1,891 182 3,836 77 73 — 8 Wolverhampton Dist. . 420 +144 | 10881 | + 6,173 | 1 +8 
Bolton A 26 i à i D 2,018 184 32.802 1,627 | 95 e Д Wrexbam 1 17 134 -— 2,150 — — | =e 
Bradford ^T: is „ 20 1,165 1030 64,240 10,267 | 39 +2 ч Yorks. Woollen Dis t. 1 | 377 — 6,287 -— 6 * 
Brighton » on 960 91 68. 87 64 E C ardiff Я T 25 2,136 + 593 83,192 + 11,747 14 ы 
Bristol „ 24 | 5,581 860 — — 28 & Chatham & District Co. „ 28 653 +163 | 14,524 | „ 11,79 BÀ | — 
Burnle "y -Ó 89 1274 71 - 8 Dover сә а . . 265 2 5,973 | + 123 3 — 
Barnsle А District ae be 1% 013 - 14 — = Dublin = : „ 24 |10,015 |+4889 23.061 | + 5,261) 46 — 
Devonport . ag, 17 16 5 12.173 | 4 351 b E East Ham .. XB T | 28 700 4249 11.4585 + 3,680! 5 i+ { 
Dudley Stourbridge. : iw * te 175 77 588 + 2,817 | 183 Glasgow en fa e „ ¥5 | 11,47] 2918 | 8,001 | 414,394 | 65 +12 
© Gateshead $e P. 491 5 4,000 | + 4 042 | 10%} 2 = Hull .. * => * <» и 1,911 +218 10,809 | + 1,950 11 1 
~ Gravesend— Nort hfleet "n 17 4] 6,217 -- 89 — A Ilkeston x 192 - - 1 "T 
2 Greenoc k—Pt. Glasgow 1 y 84 78 14,553 | + 1,829 Tå ра Isle ої Thanet os 95 1,828 61 15,548 | — 262 104 | — 
* Hartlepool cu 1 96 35 "M + 110 63 2 |S | Leeds „ 25 5,958 | +924 | 96,8893 | + 6,627 41 — 
. Kidderminster .. 55 1 190 + 27 09 + 212 4% ЕЁ | Liverp „ 18 | 10,700 48 | 985,750 | + 10,509 | 101 +24 
Э о Merthyr +: 1 17 69 — 4 „501 — 251 8 "б а „ 25 12,417 |4 7069 — — | 110 +8 
Middleton „ 14 91 + 58 8.838 4 RRI Bå u Newcastle „ 235 8,510 +638 | -- — 17 
Oldham As shton * 17 603 I 15,991 + 1,414 8 - & Portsmouth „ 25 2,026 | +230 — |99 | — 
‘a Peterborough " 17 179 — 3.869 — — | = БВ Salford „ 20 4,189 | +1488 9,417 718,291 30 | — 
~ Poole a 44 M3 10 7,9 + 1,277 8 — S Southampton » 22 1,115 | +119 — — 9 > 
Potteries sg; 17 1 545 + 56 13,617 + 2,603 9R? | — . | Sunderland V 1,426 | +222 | 20,681 | + 5699 | 18 | 2 
Rothesay.. s» 17 61 58 2,971 | + 1,028 93 | — Central London Railway 2» NO 6.402 +184 26.662 | 4 71 A — 
K ин 15 99 1,340 — 24 — City and S. London Ry. „ 26 2.545 —170 9,963 — * м 
Southport n 17 5U + 22 8.185 + 1,707 bz | — Dublin and Lucan Rlwy. 4 29 197 H 74 542 | | T| 0 
| Liverpool Overhead Ry. ‚ 26 | 1,710 | +1491 6,842! 842 | M * — 


му 
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AN ELECTRICALLY-EQUIPPED FACTORY 
IN BERMONDSEY, 


THETmany ‘advantages of electricity in factories are rapidly be- 
coming recognised in this country, and instances where all the plant 
in manufacturing establishments is operated electrically are 
increasing daily. It is not often, however, that in the building of 


— АВВАНОЕМЕНТ OF Morons IN MacHINR Room. 


a new factory the proprietors adopt the wise and far-seeing plan of 
appointing an engineer at the outset to advise upon the arrangement 
of the whole of the plant, and in conjunction with the architect, 
plan out the building so far as possible to suit all requirements. It 
more generally happens that an independent eugineer is called in at 
the last moment, when the arrangement of the machinery has been 
settled and the building nearly completed, and in this way many 
e:onomies which might have been obtained in capital expenditure, 


small gardens on to the area. This unusual position 
rendered it necessary that the power generating plant should be 
noiseless, smokelees and free from vibration. These considerations, 
and the fact that steam had to be provided for the laundry, kitchen, 
and drying rooms, and for heating the building, led to the adoption of 
steam power. The engine and boiler houses and coal bunkers are 
at а lower level than the rest of the building, thus facilitating the 
handling of the fuel. The boiler plant consists of a Davey-Paxman 
“ Economic " boiler, 7 ft. 6 in. in diameter, and capable of evaporating 
4,000 lbs. of steam per hour; a small Green economiser, with 


ELECTBRICALLY-DRIVEN CLOTH COTTER. 


scrubbers driven by an electric motor; a Weir compound feed 
pump, a Kennedy water meter and injectors. The steam pipes to 
the engine are in duplicate; the feed water pipes are also in 
duplicate, and are so arranged that hot or cold feed can be supplied 
by either feed pump or injectors, and all water has to pass through 
the meter. In the economiser room is a large galvanised iron 
storage tank, in addition to one on the roof, and all water used ia 
the building either for steam generation or laundry purposes is 


Macuing Коом: 130 Sewina MacHINES, Driven BY Five 2-H Р. Morors. 


and costs of working, are rendered impossible, and the engineer has 
to do the best he can uoder difficult circumstances. 

The advantage of such foresight is well illustrated in the case of 
Messrs. Young & Rochester's new shirt factory at Bermondsey. 
The architect for the building is Mr. W. T. Walker, of 40, Finsbury 
Sqeare, London, E. C., and the consulting engineer for the whole 
of the eering equipment is Mr. Walter P. Adams, of 35, Queen 
үзе зг idis the greater part of a la 

ve nildings occupy of a lags 
equare space, entirely surrounded by dwelling houses with еіс 


effectively softened by a Stanhope Engineering Co.'s water-softening 
plant on the top floor. 

Careful consideration was given to providing smokeless plant, and 
the merits of oil foel and other special means were well weighed 
before it was decided to adopt Messrs. Meldram Bros.’ steam forced 
draught furnaces for burning coke breeze, which at the then price 
of breeze showed a saving of some 30 per cent. over a coal-fired 
furnace ; since the plant was installed, however, the gas companies 
in the neighbourhood bave seen fit to increase the price of breese 
considerably, so that the saving is now much less—wicked gas com- 
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panies! However, the chimney stack at Electra Factory probably 
holds the’ record for all London, in that since the completion of the 
works about aiyear ago, smoke has never issued from it to befog the 
alreadyidingy!neighbourhood of Spa Road, or to blacken the neigh- 


bours’ linen, which is plentifully displayed nearly all the week round 
in the little back gardens. aD 


arc lamps. Altogether, lamps equivalent to 600 8-cP. glow 
have been fixed. E тшн 

On the ground floor are arranged the stock and packing depart- 
ments, where no machinery is used. The first floor is devoted to 
the cutting department and the laundry and drying rooms. In the 
cutting department an electrically-driven cutting machine is in ше, 


Air 1ө':ооп+еуей@й to thelfront of the boilers through ducts ander and in the laundry all tbe machinery is compactly arranged, so that zi 
the floor, which are connected to the outside of the building through one 6-H.P. motor may be used to drive it through a short length of ‚:В 
| shafting. An ironing room adjoins the laundry, and is fitted for M 
16 electrical flat- irons. 
The machine room is on the second floor, and is arranged for E 
eight rows of 26 sewing machines each, of which flve rows are already 10 
fitted. At the end of every bench а 2-H. 2. motor is fixed to the * 
floor and coupled direct to the shafting running under the bench os 
from end to end. The motors run at about 400 revolutions per lior 
minute, and are of the enclosed type; each motor is protected by а <.% 
cage of strong wire netting. Several types of sewing machines are NL. 
employed, and some useful figures have been obtained of the power n 
absorbed by measuring the current taken by the different motors, 221 
Each motor is provided with a starting switch and resistance with */ 
no-load release, and when the generating plant is shut down the 1 
motors are automatically cut out of circuit. On the same floor м xiu 
the machine room is the giving-out room, where six electric fiat irons «aud 
are in use. Allthe irons employed in the building are electrically 22 
heated. ОҢ! 
The top floor forms a spacious dining-room, where the hands are NE I 
privileged to obtain their meals at nominal prices. Large aud very тай 
complete kitchens, with steam and gas-heated apparatus, adjoin the inm 
dining room. Messrs. Young & Rochester are well known for the 12726 
kindly interest they take in the welfare of their employés. ad 
An electric lift, fitted with а 6-н P. motor, serves all floors, and TU 
an electric jib crane is used for unloading vans in the yard. nem 
LAUNDRY MACHINERY, DRIVEN BY 6-н.р. MOTOR. The heating of the buildirg is by steam, the exhaust from мужа 
the engine being used; the cooking ів also done with exbaust э 
| steam. The condensed steam, from both radiators and kitchen, is 27 
stont iron casings. The pipes for this purpose are plainly seen in collected in a tank outeide the boiler house, and this water is lifted ET 
the illustration on this page. This arrangement has been adopted to the tank in the economiser room by means of an electrically- 282 
to prevent undue noise from the blast. driven centrifugal pump. A float, connected by wire cord through a Ре 
The engine room із large enough to accommodate two 60-xw. pulley to a throw-over switch, causes the pump to start automatically 
generating sets, only one of which has been installed at present. when the tank is full, and to stop when emptied ; the whole арра- 2 
This is a Johnson & Phillips multipolar dynamo, coupled direct to ratus acts admirably. чү 
а Reaveil high speed enclosed compound engine, running at 500 The ventilation of the building bas received careful consideration, xe 
revolutions per minute. The dynamo is Win. ogg pa to give and is carried out effectively by means of a large galvanised iron R 
200 volts at no load and 220 volts at full load. The governing of trunk risiug from the bottom to the top of the building. On each ет 
the engine is excellent; with full load suddenly removed the speed floor gratings are provided which can be opened and closed at will, ES 
rose temporarily from 500 to 525 revolutions, and very promptly and at the top of the trunk is an electrically-driven fan discharging DAT 
settled at 506, and even better results were obtained on switching above the roof. A 
on full load. At no load the speed was 500 revolutions; with load It will be seen that full advantage has been taken of the facility КИ 
switched оп, the momentary drop was to 488 revolutions, and the with which electricity lends itself to the economical distribution of UN 
speed settled quickly to 497. The extreme momentary variation was power as well as lighting and heating. Besides the cleanliness, кз 
thus 5 per cent., and the permanent alteration about 1 per cent. with simplicity, and safety of electric power, the economy is marked, and ne 
tall load put on and off. a better illustration could not be furnished than by comparing the = |" 
The switchboard is arranged for two generating sets, and costs of fuel and lighting in the new factory with the costs at "E 
is provided with two Kelvin & White recording wattmeters, one Messrs, Young & Rochester's factory at Londonderry, erected just m 
at 
Pie 
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RBAVELL-JOHNSON & PuiLLIPS Steam DYNAMO. 


“ Economic” BOILER, WITH MELDBUM 
Еововр DBRAvGaHT FURNACES. 


for the power circuits and one for lighting ; these have furnished 
some most interesting diagrams of the demand. 

Beparate mains for both lighting and power are run from the 
switchboard to distribution boards on each floor. The mains are 
concentric lead-covered paper-insulated cables, and the whole of the 
wiring is done with twin lead-covered wires run on the surface. 

The bulk of the lighting is by incandescent lamps, but some six 
Nernst lamps have been installed, and have given much satisfaction. 
The laundry and the large space outside are arranged for inverted 


10 yearsago. The factories are about the same size, and, comparing 
the costs on the same basis, it is found that the coal consumption at 
the Derry factory is nearly double that at Electra Factory, and the 
cost of lighting by gas is four times as great. The saving in fuel 
cost is not theonly economy effected ; the cost of repairs to shafting 
and belting, the oil consumption and other incidental expenses are 
also greatly reduced. Such figures as these ought to convince 
English manufacturers that electricity is & foroe to be reckoned with 
in these days of keen competition, 
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THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION, 


THE SPHERE OF UTILITY OF A POWER COMPANY. 


By Alderman G. Parson (Hon. Solicitor), Chairman of the 
Bristol Electrical Committee. 


Тнв author commences by recognising the fact that power com- 
panies bave come to stay, and proceeds to consider bow they can be 
utilised by municipalities. He gives a list of the Acta already 
obtained by companies, pointing out the names of towns excluded 
from their operations, and is uneasy about the fate of his 
own town (Bristol), which а Committee of the House of Lords has 
included in the Somerset and District Power Bill. He also gives a 
statement of the prices and dividends provided for in the Acte, but 
as these are the maximum limits of charge, they do not convey 
much practical information to the authorised distributors of energy 
supplied in bulk, which is, of course, charged for below the highest 
rates named in the Acts. 

The rates actually charged by five of the companies now in opera- 
tion are of more interest, and the author claims that the munici- 
palities are supplying energy for power and light at a much cheaper 
rate than the average company, but appears to qualify this state- 
ment by the remark that he sees no reason why, when municipal 
power loads grow, they may not supply current for power purposes 
cheaper than а power company." 

The author's idea of the proper function of a sliding scale is t) 
induce company directors to secure an economical and efficient 
management, whereby the consumer obtains the article he requires 
at the cheapest possible rate, and the shareholders of the company 
participate in the economies by receiving an increased dividend as 
the price of the article is reduced; but," he adds, " if you wish to 
avoid responsibilities and still secure increased dividends, you have 
only to fix your standard price sufficiently high to secure expensive 
and inefficient management aud still high dividends to the share- 
holders." 

The author explains this curious position by reference to the 
financial proposals in the Somerset and District Electric Power 
Bill which provide for dividing the shares into "preferred half 
shares” and deferred half shares"—thus securing the benefit of 

ce shares, to the serious injury of the customers of the com- 
pany. He also assumes that prices are involved in dividends; but 
the fact is, that the value of the article is what it will fetch, and if 
too much is charged it will not be purchased; the consumer protecta 
himeelf by buying only on terms that suit him—whatever dividends 
are in question—and Mr. Alderman Pearson may not be far out 
when be says, "Parliament, in its wisdom, or otherwise, has 
reduced the sliding scale system to the point of absurdity.” 

The author makes a similar statement to that in the President's 
address, as to the cost of plant, charges for energy, and costs of 

uction, as between corporations and companies, quoting from 
the Electrical Engineer, and gives as his reasons for this that corpora- 
tions get cash terms, are not tied to manufacturers, have no watered 
сарі and with better credit are able to raise money cheaper 
than companies. 

The alderman winds up by pointing out the advantages of a 
power company in supplying groups of small towns in bulk, the 
distribution being left to the local authorities, and does not disguise 
the fact that he approaches the consideration of the question from 
the municipel side, hoping to find some common ground of agree- 
ment between power companies and municipalities, whereby they 
may be enabled to avoid competition which may become injurious to 
manicipalities and rainous to companies. 


Mr. A. B. Movusrain, in opening the discussion, agreed with the 
views expressed by the author. He did not see how power com- 
panies could supply electricity as cheaply as Corporations. In 
view of the necessarily large expenditure on the part of a power 
company on distributiog plant, where small towns were concerned, 
be considered that a local company would have the advantage. 

Mr. PonTHEIM referred to the low capital cost of some Con- 
tinental power schemes, which he attributed to the adoption of 
overhead transmission. Instead of costing £6,000 per mile, it might 
be only £600. 


Gea. WEBBEB agreed with the last speaker that this was the crux of | 


the matter. He considered that great difficulties would be ex perienced 
owing to the enormous number of landowners who wonld be 
affected, and the necessity for avoiding roads. He thought a great 
deal depended on Parliamentary powers being obtained for overhead 
liaes. 

Councillor Watt, Birkenhead, favoured Corporation supply as 
being more economical. 

Mr. Втигитт2 urged that Corporations should let the power 
companies supply in their areas; they only asked for permissive 
powers. He contended that some companies were supplying 
cheaper st the present time than any Corporation. The Newcastle- 
on-Tyne Electric Supply Co. received an average of only 1:85d. per 
unit, and the County of Durham Power Co. only obtained 1:43d. 
per snit. 

Mr. A. Cuarrock voiced the objections of municipalities to 
having their streets disturbed by outsiders. From the prices 
charged by the power companies, he did not think there would be 
any great object in allowing the latter to supply within municipal 
areas. . 
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Mr. Rost. Нлммонр said that Parliament had encouraged the 
municipalities to expend large sums on their undertakings on the 
understanding that they would have a safe thing, and it would, there- 
fore, be grossly unfair to allow competition of this nature. The 
Corporations were bound by the terms of their prov. orders, while 
the companies were free lances, who could offer discriminating 
rates. There was no case of competition outside London, the 
Newcastle companies having agreed to divide the area of supply. 

Mr. W. L. Manaen testified to the low average charges of the 
Gateshead and North Metropolitan Companies, the latter having 
large contracts at from 1d. to 14d. per unit. He reaffirmed the 
fallacy of comparing figures in regard to companies and Corpora- 
tions, pointed out several cases of metropolitan boroughs which had 
not been too successful. He had been very much interested in 
Mr. Hammond's monopoly speech." 

Mr. Ковевт Quin considered that the author of the paper had 
been unduly influenced by his recent occupation in connection 
with the Somerset Bill, and was not fair to the power companies. 
He referred to the injustice of comparing London companies with 
provincial corporations in the matter of capital expenditure. The 
provincial municipalities controlled all the best supply areas, and it 
would be discreditable if they did not come out better than small 
local companies. He had no objection to permissive supply on the 
part of companies by mutual agreement, but advocated the com- 
bination of neighbouring towns as preferable to power companies. 

Mr. J. E. Epacome agreed that municipalities had been misled by 
Parliament. There was no reason why both parties should not 
work together each in its own sphere. 


OBSERVATIONS ON ELECTRICITY SUPPLY AND 
METHODS OF STIMULATING DEMAND. 


By Counoitton J. E. Panton, M. D., Chairman of the Bolton 
Electricity Committee. 


Dr. Panton contributed a paper on this subject which is 
of interest toall engaged in the business. He opens with a reminis- 
cence of the lighting of the Thames Embankment by the old 
Jablochkoff candle, and the Edison experiments on the Holborn Via- 
duct, when electric lighting was an expensive luxury, the charge 
beiog 10d. to ils. per unit for energy and 5s. each for the incan- 
descent lamps. He refers tothe company boom in 1882, the reaction 
which followed, and the turn of the tide in 1886, with ite growth to 
the present day, when the industry is represented by a capital of 45 
millions sterling. He advocates low prices as the means of materially 
increasing demand, and thinks that, notwithstanding all the indirect 
economies due to cleanliness, convenience, healthiness, absence of 
noxious fumes, &c., the cost must be as low per candle-power-hour 
as that of any otber illuminant. 

Similarly with motive power, he does not look for great progress 
until it is cheaper to drive by electricity than by any other means, 
and the continuity and reliability of the supply are assured. 

The author discusses the importance of a good load factor, and 
points out the advantage of combining the lighting and power supply. 
With such a load factor,and one set of mains serving both purposes, 
he predicts that the selling price will be about 1d. per unit for power 
and 3d. for lighting or an average all-round price of 1 5d., and he 
doubts if anyone will dispute the feasibility of producing and dis- 
tributing below that figure so as to allow a handsome margin of 
profit. He adds that he includes iu the cost, interest and deprecia- 
tion, the latter item including such sums as may be required 
annually to repay the loans in the prescribed period of years. 

He illustrates by curves the overlappiog of the motor and lighting 
loads, ard recommends the encouragement of a day load at anything 
above works cost. 

Dr. Panton advocates the system of hiring out the motors and 
gives the clause in the Bolton Parliamentary Bill of 1901, under which 
that Corporation obtained powers to do so. He states that in Bolton, 
the cost of the motor and fixing with starting switch being ascer- 
tained, 10 per cent. per annum on tbe capital cost is charged as 
rental. He mentions that the cost of upkeep for hired motors in 
Bolton was :—For the year ended March 31st, 1902, £2 13s. ; rental, 
£108; and for the following year, £20 10s. 111d; rental, £235. 
He recommends canvassing and іовітосів canvassers in their 
business. He also advocates electrical exhibitions, lectures on 
motor driving, and the cultivation of supply to chemical works. 

The author refers to the so-called free-wiring system, and would 
prefer assisted wiring," the Corporation putting it in and chargiug 
9 per cent. per quarter as rental, with landlord's guarantee. At tbe 
end of three years the rentals having been duly paid represent the 
total cost of the installation plus 8 per cent, which percentage the 
Corporation would retain to cover interest on capital outlay aud 
any slight cost entailed in collecting the amount by instalments; 
the installation would then become the property of the hirer. 

Then follows a sort of Cheap Jack proposal, viz., "If, however, 
9 per cent. per quarter pressed too hardly on the small consumer, 
8, 6 or 5 per cent. might be charged as a rental for a propor- 
tionately longer period.” 

He advocates the abolition of meter rente, street lighting ata 
very low price, and tramway traction at somewhat Ligher figures than 
for motor supply, because the latter gradually tails off from five 
to six o’clock each evening, wher the lighting load comeson. He 
would cater for charging storage batteries for motor-cars He 
attacks the maximum demand system of charge, while admitting 
that it is theoretically unassailable, and instances church and 
chapel lighting, where it operates against a supply ou Sundaye, when 
shops and business premises are shut up. Then again, in assembly 
rooms the load rarely comes on during the peak, bot in the 
" Wee sma' hours." 
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The autbor doubts whether the capital cost of installing demand 
indicators and taking the records is not more than the benefits 
obtained, especially with small coasumers. He recommends flat 
rates of 33d. to 4d. per unit for lighting, with special terms for 
special classes of consumers. He considers that supply authorities 
have done too much to discourage the short-hour consumer, and 
strongly opposes the maximum demand system for motive power 
supplv. 

In Bolton he states that the charge is 24d. per unit up to 500 units 
a quarter, jes: 10 per cent. for payment within 21 days, then 13d. 
for the second 500 units per quarter, and beyond this quantity 
1d. net. 

The alderman concludes his paper by asserting that Consumers do 
not, as а class, understand the maximum demand principle of 
charging, and if it b» explained to them with great care their 
intelligence seems to break down, although they may be in every 
other respect capable business men!” This want of understanding, 
he adds, engenders distrust, which ia one of the greatest factors in 
materially retarding demand. 


Bailie McKENziEg, Edinburgh, who opened the discussion, con- 
demned the “ Bermondeey clause," and heartily supported the pro- 
posals as to decreased prices, and as to offering specially cheap rates 
to bulk customers. He also emphasised the benefits of street 
lighting. 

Bailie WirLLock, Glasgow, said that committees do not appre- 
ciate the true value of day loads, and concluded by urging his 
hearers not to lose а customer. 

Mr. GRIFFIN, Swindon, appeared to have suffered from the 
competition of the local gas company, who were fitting up houses 
free—a fact which had led the Corporation to consider the obtain- 
ing of powers for similar work in connection with electrical 
consumers. 

Mr. MaxwELL, Partick, considered that a street lighting load 
was better than а traction load, and that the prices charged for the 
former were much too high. 

Mr. A. B. Mountain, Huddersfield, mentioned having supplied 
energy to а carbide plant at 4d. per unit, between the peak loads. 
He considered that no charge for power should be above 1d. per 
unit, and that the gas interests received too much protection. 

Mr. Hoapvey, Maidstone, bad supplied energy for a 60.H.P. 
motor at 1d. per unit, and he calculated it cost him 3d. in fuel and 
oil to produce. Ia the matter of cheap wiring, he bad looped up 
batches of eight small houses in Barkine, and the consumers’ bills 
came to 8d. per week, as compared with le. 2d. for oil. 

Mr. J. CuBisTIE, Brighton, had supplied energy for motors at 1d. 
per unit—in the intervals between the peak loads. They used а 
time-switch to disconnect customere, and found that the latter 
suited their hours of business to the supply. 

Mr. J. E. E»ccoME, Kingston-on-Thames, spoke on free wiring, 
aud Dr. Panton, in briefly replying, mentioned, in regard to the 
charge for street lighting, that there were only four public атс 
lamps in the borougb, the Gas Committee having control of the 
street lighting. 


THE FINANCIAL IMPROVEMENT OF ELECTRICITY 
SUPPLY WORKS. 
By J. A. JECKELL, Borough Electrical Engineer, Coventry. 


Tuis is a paper written, as the author states at the commencement, 
more particularly for the commercial element in connection with 
electrical supply undertakings. This affects the chairmen of com- 
mittees probably to a greater degree than the engineer, although it 
is, or should be, due to the latter's initiative that any proposal ів 
brought forward. After remarking on the early difficulties in the 
way of giving a reliable supply, the author states that enterprises 
in England are judged by their commercial success rather than by 
the engineering achievement.” This is no doubt true asa generalism, 
but in view of the keen criticism which electrical undertakings 
undergo at the present time, it can hardly be doubted that in their 
case successful engineering and commercial prosperity to а great 
extent march hand-in-hand. 

The author then goes on to discuss the demand for cheap power, 
which he considers exists among large manufacturers, and in 
a far greater degree among their brethren in a smaller way of 
business. 

“The large manufacturers can fairly easily put down power 
stations forthemselvesand generate their own energy, though even 
they seem often to prefer purchasing it when it is supplied at a 
low rate.” 

The tendency of manufacturers to establish works in the pro- 
vinces rather than in populous centres, is held out as a bait to the 
local authorities to establish cheap power supplies. 

The author proceeds:—“ It is well known that many of the 
ower Bills were thrown out when it was clearly proved that the 
оса] authority in tbe area the company proposed to supply in was 

not only able and willing, but was actually supplying power at a 
rate lower than the company promised or was then doing. For 
instance, before the Committee, of which Sir James Kitson was 
chairman, the South Shields Corporation, when & power company 
proposed to come in and supply power iu their area, were able to 
prove that they were manufacturing current at 28 per cent. less and 
selling it at less than 19 per cent. less than the company was. 
Again, in the case of the Leicestershire and Warwickshire Power 
Bill, the company proposed to come in and supply energy in 
Coventry. Тһе price at which the company proposed to sell energy 
was 3d. per unit for the first 400 hours per quarter, and 2d. after- 
wards. The price at which the Coventry Corporation were then 
selling current, was 6d. forthe first 91 hours in the quarter, 3d. for 


the second, and 14. for all the remainder. Energy for power 
heating and cooking was being supplied at 12d. per unit, all round. 
i. e., а consumer using energy for eight hours а day under the oom. 
pany would pay 24d. per unit; under the local authority, 184, per 
unit; or, if on the lighting tariff, 1:87d. per unit," and that it is 
easy to design an entirely new station fori power supply now: but 
a fa: more difficult problem to adapt and extend existing stations, 
во that electricity may be made cheaply enough to be sold at a low 
price, and an enhanced profit made," &c. This is the problem 
which nearly all managers will have to face in the very near 
future." Mr. Jeckell is evidently looking at the problem from the 
Coventry (and, perhaps, we may add, South Shields) point of view 
—in both these cases, a single-phase alternating supply existed, 
whicb, it is well known, bas not proved successful with power 
users—but as a great majority of power stations sre supplying 
continuous current, and, in many cases, to a rapidly increasing 
circle of power users, it 18 not easy to appreciate the force of these 
remarks. This does not, of course, refer to stations savouring of 
the antique, of which Coventry appears to have been one. 

The writer refers to tbe well-known peculiarity of committees, 
iu that they will agree to & policy proposed by a new Ў 
although, had his predecessor suggested a similar thing, they would 
not have supported it, and for this reason the new broom” is often 
able to make a clean sweep of many ancient traditions, which have 
so seriously hampered his predecessor. The writer then discusses 
the price at which energy can be made and sold. 

Referring to the argument used in the early lighting days, when 
load factors were small, that it paid better to save capital and put in 
less expensive plant, which was not so efficient, rather than to put 
in the most efficient plant at an increased capital cost, the author 
rightly concludes tbat, with increased day loads, the saving in 
financial charges will quickly be overshadowed by the growing fuel 
costs, and stations built on this principle would naturally be 
uneconomical ; but as they are very, very rare—in fact, curios— 
the reference and succeeding figures lose their significance. 

Taking a hypothetical case, assuming 100-K w. plant running 12 
hours а day for 300 days in a year. 

A set takes 25 10. of steam per unit. 
B set takes 35 lbs. of steam per unit. 

Say coal costs 7s. 6d. per ton and evaporates 5 lbs. of water per 

lb. of coal, therefore, 


Kw. hrs. days. lbs. ehillings. 
1000 x 12 х 300 2 x 5 
. 2.5. 2 X eee 
2,220 x ZU 


Therefore B plant costs £1,200 per annum more to run than A, 
or capitalised at 6 per cent. £20,000, i.c., this amount extra could 
have beon paid for A plant, and still it would have cost no more 
than B to run. 

Or, where coal ів dearer, take bett Welsh costing 30s. a ton, and 
this evaporates 10 Ibs. of water per lb. of coal. 


KW. hrs. days. price. 

1000 9 n i: 

ha AU ER. x 19" х 300 #15 _ £2,410. 
2,240 


Therefore B plant costs £2,410 per annum more to run than A, 
or capitalised at 6 per cent. £40,000. | 

From this the author concludes that it pays to use the most 
efficient plant, even more where coal is dear, than where it is cheap. 
A point which will require consideration is the type of engine, 
steam consumption, floor space, attendance and stores being 
determining factors. 

The author emphasises the necessity of taking the average steam 
consumption. Не does not think that large high-speed enzines 
have much advantage over tbe low-speed types in the matter of 
floor space, with the exception of turbines. He considers the policy 
of cutting down wages and stores to be questionable in view of the 
fact that the plant has to be kept in thoroughly good working order 
out of revenue. 

From the preceding figures the author relegates capital cost of 
plant to the background. This, however, should surely be qualified, 
as the advent of the turbine has enabled radical savings to be made 
in cost of buildiogs without sacrificing efficiency. 

The next point the author considers is what extra capital above 
that already spent will be necessary to provide the plant required to 
supply power, also what extra cost there will be in total station 
charges. 

It is very necessary to consider only the extra cost both for 
capital charges and station costs, because the alrzady existing capital 
charges and station costs will have to be met whether the power 
supply is given or not. To clearly demonstrate this we will take 
the following example :— 

“A station with the following accounts:—Capital, £75,000 ; total 
plaut capacity, 600 x w., earning capacity 400 Kw., sells 400,000 units 
per annum. 


Station costs at 2d. per unit £3,323 
Capital charges at 54 per cent. 4,125 
7,458 

Revenue 400,000 units at 4d. ... 6,666 
Loss ‘us £792 


"A demand occurs for power at 184. per unit, probable amount 
1,000,000 units. The question is, can this amount be isupplied at 
this price and a profit made ? 

“Опе manager will say ‘ No, because my costs are 2d. per unit now 


v 


— ——'/]Á—————————————————————————————————————————J———X—YT— ани 


Vol. 53. No. 1,940, JULY 31, 1903.] 


THE ELECTRICAL REVIEW. 


199 


тан capital charges.’ Another manager works it out like 


Extra capital required, £30,000 

Extra capital charges at 54 per cent.... . £1,650 
Extra station charges ... € idi .. 2,000 
Total extra сові... £3,650 
Extra revenue at 14d. on 1,000,000 u^its £6,250 
Less cost ... ix i “es T 3,650 
Profit on transaction T e .. . £2,600 
Less loss on lighting m is as 792 
Profit on station... 


The second mavager naturally closes with the offer at once, and 
turns the lors on his station into a profit. It will be been at once 
od this how very profitable it is to supply power from an existing 

on." 

Evidently from the foregoing Mr. Jeckell has a very poor opinion 
of his brothers in the craft. For our part we cannot imagine a 
manager who would summarily reject a proffered additional 
1,000,000 units at 14d. each for power purposes (i. e., day load) on to 
their existing output of 400,000 lighting units if there was a possi- 
bility of obtaining the necessary generating plant to cope with it. 
If his remarks had referred to the committee, well, perhaps the less 
said the better. 

Mr. Jeckell then cites the case of his own town of Coventry, їп 
which, when he took over the helm, the plant and business methods 
could only be described as archaic. The system was single-pbase, 
rope-driven alternators and horizontal engines. The town is ex- 
ceedingly scattered, and the use of gas engines is established for 
factory driving. The station costs amounted to 3d. per unit for the 
year ending 1991. Capital charges were 2:66d , making a total cost 
of 52d., and as the average price obtained was 4'14d., a loss of 14d. 
was incurred on every unit sold. 

The author quickly decided that it would be unwiee to raise the 
price, and the only course open wasitherefore to reduce the cost of 
manufacture and to popularise and extend the use of electrical 
energy. He decided that he could treble the earn'ng capacity of 
the plant if tne capital of the undertaking were doubled. 

The author notes tbat in April last year £27,893 had been spent 
on mains and 27,226 lamps ccnnected. During the past year £5,185 
additional was spent on mains, and tothese have been connect d 
10,266 lampe. So that the cost of mains per lamp connection on the 
extension was less than half that in the case of the old mains, from 
which tbe author considers it advantageous to extend mains widely. 
It is no doubt correct tbat the first cost of a mains network, in- 
clading as it does a large proportion of feeders, is heavier per lamp 
connection than the subsequent distribution extensions, but in the 
case of Coventry, Mr. Jeckell’s predecessor spent a considerable 
time in re-organising the distributing network, which is no doubt 
benefitting the department at the present time. 

It was decided to adopt two-phase generators and supply the out- 
lying sub-stations on that system—the centre of the town being 
supplied for the present with the existing plant. 

In the matter of motors, the author supplied single-phase motors 
up to 16 н.р. (prior to getting the two-phase plant running), and he 
sys “we found no difficulty whatever in running these motors off 
the lighting circuits, provided ordinary engineering precautions 
were adopted.” 

Since the two- phase system was started some 350 н.р. of motors 
have been connected. 

“ By bringing about certain economies at the works, the actual cost 
for station charges has been brought down to the same figure as for 
1901. In fact, it will be seen that, even including the capital 
charges, the actual cost of manufacturing current this year was the 
same as in the year 1901, though he sold this year 566,000 units, as 
compared with 341,000 units in 1901 Or, to put the accounts in the 
form given in the previous hypothetical case— 


Bgroms EXTENSIONS WERE CaRBIED Oor, 1901. 
Capital spent, £78,513. 


Btation costs jus un *. £4,353 
Capital charges ... Jis 36 it . 3,789 
Total costs is ET T £8,147 
Total revenue N^ ves 5,897 

Lots Р T" .. £2,250 


AFTER EXTENSIONS HAVE BEEN PARTLY CABBIBD Ovr, 1903. 
Capital spent, £102,712. 


А a $is .4. £3,573 

Capital charges ... 4,574 
Total coste is m is ees ... 28,147 
Total revenue... - ... ка , 7,958 
Loss эз £189 


W.B.—It should be remembered, in comparing these figures, that, 
as before mentioned, tho cos] cost some £500 more in 1901 than 
i& would have done in normal years, owing to the greatly enhanced 


The discussion on the paper was opened by Mr. Ковт.!НАммокр, 
who plumped for an extensive mains network at the commence- 
ment of supply. He mentioned the case of Hackney, where they 
had spent £120,000 on mains before opening, and had in 15 months 
exceeded his estimate of connections for three years. He hoped that 
chairmen would take this to heart and double their mains, besides 
reducing their prices. 

Mr. GERALD 8тохкү did not care for the maximum demand 
system, which was too complicated. 

Mr. TURNBULL (Tynemouth) suggested that separate plant should 
be installed for dealing with the peak load, and went on to suggest 
some possible development of his old favourite, the locomotive. 

Mr. RurHvkEN Murray (Willesden) believed in the maximum 
demand system, properly applied, and suggested 8d. per unit for 
the first hour and 1d. after a8 & basis of charging. He mentioned 
the necessity for plainly marking indicators, во that consumers could 
obtain the reqaired information at a glance. 

Mr. JECKELL briefly replied. 


Busiukss MEETING. 


At the annual general business meeting of the Association held 
on Saturday, the 18th inst, at Sunderland, tbe election of officers 
for the ensuing year took place, Mr. T. P. Wilmshurst being elected 
President, and the town of Derby being provisionally selected as 
the location of the 1901 Convention. Messrs. F. A. Newington 
(Edinburgh) and R. A. Chattock (Bradford) were elected vice- 
presidents ; Alderman G. Pearson was re-elected hon. solicitor, and 
Mr. J. Н Rider hon. treasurer; Mr. J. E. Edgcome (Kingston on- 
Thames) succeeded Mr. Ruthven Murray in the position of hon. 
secretary. 

The Council for the ensuing year is as follows, new members 
being marked with an asterisk :—Messre. Fedden (Sheffield), Taite 
(Salford), Giles (Blackburn), McCowen (Belfast), Faraday Proctor 
(Bristol) Christie (Brighton), Kilgour (Cheltenham), *Brydges 
(Eastbourne), Talbot (Nottingham), Panton (Bolton), Smith (Bar- 
row), *Mackenzie (Edinburgh), *Dowson (Doncaster), and *David- 
son (Harrogate). 

The president (Mr. Snell) presented two premiums for papers on 
continuous current switch gear and fuses, and Mr. J. H. Rider,the hon. 
treasurer, read his report for 1902-3, from which we gather that the 
balance in hand amounts to £183. The report was adopted. The 
annual report of the Council was next presented, ard the revised 
" Emergency Rules" for dealing with cases of live wires falling ia 
the street, came up for final consideration. It is probable that these 
rules will, in accordance with the expressed wish of the Postmaster- 
General, be printed and circulated among the P.O. engiueering 
staff. 

It was decided to send both the Board of Trade and the Post 
Offi зе copies of a resolution condemning the use of guard wires, and 
the Board of Trade subsequently decided that Messrs. W. A. 
Chamen and A. B. Holmes, representing the Association, should be 
consulted on the matter. 

Toe Parliamentary Committee of the Association recommended 
that a Bill placing a limit of an eight-hours day, single shift, on 
tramways men be opposed; they had also considered among 
other matters the supply of energy in bulk, restrictions as to above- 
ground wires, Somerset and District Elec'ric Power Bill, a Tram- 
ways Bill clause for the protection of the Postmaster- General, 
Supply of Electricity Bill, Royal Commission on Municipal 
Trading, &:. 

Among other matters considered by the Council were a suggestion 
by Mr. T. D. Clothier as to the advantages to be derived from 
affiliating technical students with the Association; the I. E. E Wiring 
Rules, Mr. Ruthven Murray and Mr. Faraday Proctor being 
appointed to represent the Arsociation ороо the I.E E. Wiring 
Committee; and the repayments of loans, and loans for wiring aud 
motors, &c. | 

The President, in moving the adoption of the report, added a 
resolution that only members of the Association and guests, who 
may be officially invited, be eligible to attend future Conventions, 
giving as a reason the growing burden which they placed upon those 
who entertained them during the meetings. 


ELECTRICAL WORK IN AUSTRALIA. 


THE following are extracts from the presidential address delivered 
tothe Electrical Association of New South Wales, at Sydney, on 
April 3га, by the President, Mr. J. R. W. Gardam :— 

The Association may well congratulate itself on being now so 
fiemly established that, through all the early trials of the industry 
in Australia, it has reached its twelfth year and has developed from 
promising childhood to ripe manhood in à way that augurs well for 
its future. Our racks are being rapidly enlarged by the acquisition 
of many new members, principally of the younger electrical genera- 
tion, who, unbampered by the older theories and practice, can 
probably approach the present state of the science with even more 
confidence; having the advantage of clearer and more lucid 
definitions of electric phenomena than the older generation, 
who 15 or 20 years ago were without the information now 80 readily 
at hand. 

In the theoretical world, the remarkable discoveries relating to 
that complicated phenomenon, known as radio-activity, have 
exercised to a large degree the attentions of the most noted 
paysicists. The rays emitted by the substances uranium, thorium 
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and radium seem inexhaustible, whilst those of the latter two ате 
extraordinarily penetrating. Whatever may be the true explana- 
tions of these mysteries, whether attributable to the existence of 
electrons in the free state or not, they may affect very materially 
the future of the human race. 

Here, in Sydney, we are proud of our electric tram system—a 
system ranking among the biggest on eartb, one that has a mileage 
equal to that of Glasgow, thongh the population is less than one- 
half, and that population is carried 240 times in the year, as against 
155 times in Glasgow; this is not due to cheaper fares, for the zd. 
fare is in use in Glasgow. The steam tram is now in its last days, 
and the department bas done wonders in converting the entire 
system to electric in so short a time and so effectively. Why the 
present cost of 121d. per car-mile is so high I am at a loss to under- 
stand, as the average at home is somewhere about 7d., and never 
higher than 10d., even when power is purchased outside. It may 
be accounted for by the Commissioners having foisted on them 
pioneer lines, and having to pay luxurious rates to their men. 
That the change and extension of the system have given satisfac- 


tion, together with the adoption of 14. fares, is shown by the fact: 


that over 60 per cent. more passengers were carried in 1902 than in 
1900 


We have reason to think that we are going to be proud of 
our lighting when the Council's public supply is available; not 
that I discount the work that has been done by the private 
supply companies, as, had it not been for them, electricity in 
Sydney would still be practically unknown, and the Council would 
have to start building up a demand, with as great an uphill fight 
and tbe same disappointments as these companies have success- 
fully overcome. 

The Municipal Council of Sydney, in as short a time as six years 
after obtaining Parliamentary sanction, decided that tenders should 
be called for the work. Messrs. Preece & Cardew have drawn up a 
Scheme admirably suited to the requirements of this city, and 
during the past year tenders bave been accepted for the greater 
part of the initial plant, mains, &c. The scheme will consist of 
two 600-Kw. and one 300-Kw. sets generating three-phase current 
at a pressure of 5,200 volts between conductors, with a periodicity 
of 50 cycles per second. This current will then be taken to seven 
sub-stations, to be there converted down to a pressure suitable for 
distribution. Inthe city area two sub-stations will contain motor- 
generators which will convert the high-pressure three-phase current 
to continuous current for feeding a three-wire network with 480 
volts between the outers, and with the middle wire earthed. 
The other sub-stations will contain static transformers 
having their primary coils mesh-connected, and the secondaries 
star- connected, with tbe neutral earthed; a four-wire dis- 
tributing network, having 240 volts between the neutral and 
each outer, will be fed by these transformers. The size 
of plant proposed seems very inadequate for the large area 
it will supply, as, after providing for the street lighting and 
their own requirements, they will have but 1,000 Kw. for otber 
uses, whereas the five city lighting companies have in use 1,820 kw. 
to supply only a limited portion of the city; but, as a system, it is 
one capable of such extension as would embrace АП the 
suburbs. 

A difficult problem which the Council bas to face ів, how shall it 
deal with the existing companies? That it will not adopt arbitrary 
measures is certain, for it cannot be denied that, by its continued 
delay in giving the undoubted demand of the citizens an electric 
supply, it encouraged the growth of these private concerns, and such 
supply, when once started, cannot stand stiil, as the companies' 
histories show tbat year by year they were forced to put down 
additional plant to meet the incessant increases ; until now, in the 
city proper, counting only the five principal stations, they have 
expended a capital of over £130,000. 

One of the chief benefits to be derived from the Council's supply 
is that the streets of Sydney will be transformed from being the 
worst lighted in the world, a disgrace to any civilised town, wherein 
it is positively unsafe to walk at night, to the most modernly and 
effectively lighted. 

Though the misguided and unenlightened being thinke he is 
showing the broadness of his views, and that he is no jingo, by 
buying foreign material, and, in fact, gives advantage to the foreign 
article over tbe British-made goods, it is highly gratifying to note 
that tbe City Council by their choice of plant, &c., will not only 
bave obtained a plant at a lower cost, but, as time will prove, one 
more efficient and lasting than they would bave had, bad they 
bought it outside this empire. Can anyone in this room give any 
reason why, other things being equal, we should assist foreign 
labour, and particularly those countries which by their prohibitive 
tariffs absolutely prevent the competition and importation into 
their own countries of British-made goods? Is it any reason that 
because the wool and produce of this country finds its way into 
European markets, because they cannot buy a sufficient quantity 
elsewhere at а lower figure, we should reciprocate by purchasing 
machinery from them which we can ourselves turn out as well, if 
not better, than they ? | 

I have been approving of the tramways as а system, but cannot 
refrain from saying that that huge mass of foreign material running 
at Ultimo and along our streets isindeed a reflection on our Govern- 
ment and its advisers. It appals one to know that in a British 
country British firms were not even asked to tender for the last 
large expenditure on the generating plant, and for this State's sake, 
I trust the engines, which are similar to those which, alongside the 
Musgrave engines at Glasgow, cut so poor a figure, will give better 
results here. By the good sense; of the Council an indication is 
giver that the scare and oft-repeated mis-statement implying 
Britishj decadence is being corrected. It may be admitted that, 
owing to,ithe necessarily conservative laws of the older countries, 
we havetbeen left a littlelbehind in some small matters, but I have 


yet to learn that England cannot turn ont engines, above all things, 
superior to those built anywhere else. 

Boon we can hope that the low level electric sewe scheme 
will be in full working order. A paper read before this Associa- 
tion by one of its members gave а very clear description of the 
methods being adopted, and it is only to be regretted that at the 
time the scheme was thought out no early anticipation of high- 
pressure current being available in the city could be seen. Had 
such possibility been known, the capital cost of the system would 
have been very considerably diminished. 

Of other electrical work in Sydney, the lighting companies have 
been increasing in a wonderful manner. In one instance the output 
was 45 per cent. greater in 1902 than in the previous 12 months, 
I estimate that, without counting Government or Council work, 
no lees than 24 million units were used for private lighting ana 
power last year, all supplied by the city companies, whilst the con- 
nection reduced to 8 ср. equivalents was over 100,000. The 
Municipal Council of Redfern during the past year introduced an 
all-day supply, anticipating a good motor load, and though at the 
present time a difficulty arises in getting locally sati 
motors to work on their single-phase current, I have no doubt 
that in a short time the load that will be acquired will be a valuable 
addition to their revenue. 

Motive power is rapidly becoming as important a load for central 
stations as lighting is; the growth of the demand, especially during 
the past two years, for small motors, is such that now in the city 
the kilowatt-capacity is more than 30 per cent. of the total con- 
nections, and nearly all these motors are of small size, up to 5 n». 
Although not many of the machines driven by motors are built 
for direct coupling, motors have been attached to almost every 
variety of work requiring power, and by their many superiorities 
over other motive powers are gaining daily in favour. One 
interesting case I am acquainted with is the driving of a quadruple 
press at the Sydney Morning Herald Office, with a motor of 50 n». 
directly connected. The press prints an eight-page edition, com- 
plete, at a rate of 48,000 per hour. The system of driving is that 
known as the Bullock Teaser system. The system seems to be very 
economical, as the consumption of current is under one unit per 
750 complete copies. 

Turning to the question of the Nernst lamp, tbe president 
thought that in their present state the mall Nernsts” bave no 
field, but the larger ones can be used with very good effect in 
place of high candle-power glow lamps or small arc lamps. | 

After a reference to the Cooper-Hewitt mercury vipour lamp, he 
touched upon electric lifts, which are beginning to get a footing in 
Sydney at last. He anticipated that 16 was only a matter of a few 
years when the majority of lifts would be electrically driven, as the 
running cost of those already installed fully bore out the published 
results in other countries. It was stated that the biggest firm of lift 
builders, making both hydraulic and electric, were now building ten 
electric for each one hydraulic. At the G.P.O. the electric lift had 
been working for 34 years without a single stoppage or a single 
repair, and the official figures gave the cost of running as less than 
one-fourth of what it previously cost for hydraulic power. Messrs. 
W. 8. Friend & Co. carried up over 5,000 tons of merchandise for 
£3 10s., and a recond elevator. had been put in on account of the 
satisfactory operation of the first. Messrs. David Jones & Co.'s lift 
carried 119,000 people at a cost of £26, or 19 passengers for 1d. А 
second one had been put in doing similar service to this, and had 
displaced a hydraulic one that cost £130 a year to run. A dozen 
others were equally giving every satisfaction. 


WESTINGHOUSE-BREMER ARC LAMPS. 


— 


Wr recently mentioned, in our article on the Poplar electricity 
works, that а new type of Westinghouse-Bremer arc lamp was in 
use in the borough. The new lamp is shown complete in fig. 1, 
while fig. 2 shows the mechanism, and fig. 3 is a diagram of con- 
nectiong, by the aid of which the mechanism can be readily 
understood. Four solenoids are used: the two striker, or lighting 
coils, the shunt coil, and the arc-controlling coil. The first two are 
connected across the lamp terminals, and are in series with the sub- 
atitutional resistance, as well as a small relay, which magnetises or 
demagnetises the coils. The two plungers moving in the coils are 
coupled to a link-and-lever motion, which (1) releases or grips the 
carbons; (2) revolves the magazine to bring up the next pair of 
carbons ; (3) moves in the striker plate to start the arc. The second 
coil is a shunt to the arc and is always in circuit, but the strength 
of its field varies with the resistance of the arc. It serves to attract 
an armature, which acts as а switch to sbort-circuit the blow coil 
(described later). This armature is released when the arc 18 
normal, but is at once attracted when the arc fails or lengthens. 
The third coil ехегів ite influence on the arc, repelling it from the 
points, and producing a long flame. It is always in series with the 
arc, but is short-circuited when the shunt relay is actuated and во 
releases an armature, which in falling closes a switch, completing 
the circuit of the striker coils. This relay can be seen in fig. 2, the 
blow coil being in front of the lamp. When the lamp is burning 
the striker coils are inactive, the shunt coil is energised, but is not 
sufficiently powerful to attract its armature, and the blow coil in 
series with the arc is also active, holding up the relay in the striker 
coil circuit, As the arc lengthens and the shunt coil becomes strong 
enough to raise the relay the blow coil is short-circuited, and in turn 
releases its armature and cuts in the striker coils. These at once 
exert a pull on the mechanism which lowers the carbons, 

round the striker plate, and readjusts the arc. A slight blink only 
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is Men by reason of the passage of the striker under the carbon 
pointe. 

The arc proper is surrounded by a copper hood or cup, which acts 
as з reflector when the white ash and fine mineral particles released 
by the arc are deposited on it. A number of these particles in an 
incandescent state are also suspended in the atmosphere around the 
arc, and tend to further increase the intensity of the illumination. 


Fia 1. Fia. 2. 


A special feature of this latest type of lamp is the magazine, 
which holds five pairs of carbons, and increases the burning life to 
40 bours. The position of the carbons also simplifies the trimming, 
to effect which ps caps nah removed at es top = е е апа 
the pencils are nto their respective tubes, when the caps 
are The m. are distinctly marked to minimise errors 
with carbons, and each cap has a chain attached to ensure its 


Fic. 3. 


return стег the correct magazine. Ап ingenious method of auto- 
matically inserting the next pair of carbons is employed, and the 
old ends drop clear to the bottom of the globe without obstructing 
any of the moving parte. Tests on the lamp are said to give the 
following results :— 


With Without 

globe. globe. 

Mazimum candle-power ... ‘és 2,400 5,500 

Mean hemispherical candle-power 1,500 5,000 

Watta per maximum candle-power 0:18 0 081 
Watts per mean hemispherical 

endle-power ... eo set 0:289 0:133 


As the maximum theoretical candle-power obtainable from 
incandescent bodies, the whole of the radiation from which is in the 
form of light, is about six candles per watt, or at the rate of ‘17 watt 
per candle, it would seem that the reflector mentioned above has a 
very high efficiency. 


At present lamps for use on direct current only have been made ; 
but an alternate current form will be produced at an early date to 
emit light of a similar character е direct-current lamps are 
made in sizes from 5 to 9 amperes, for burning either 40 hours or 
12 hours. Special carbons are supplied for use with the lamp, and 
only this kind must be employed, to obtain the best results. 

The important features of the Westinghouse-Bremer lamp may 
be summarised as follows :—High е bs distribution of light 
and illumination of globe, absence of glare, and great penetrative 
power, especially in fogs. In addition, the mechanism is simple, 
there are no protruding rods below the arc, and the entire lamp is 
exceedingly compact, being much smaller than the old Bremer 


A large number of these lamps are already in use at Poplar, 
Nuneaton, Shipley, Ilfracombe, and other places, for street lighting 
purposes, while many more are on order for the most important 
electric supply undertakings in the country. 


THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. 


THE QUESTION OF COMMERCIAL TREATIES STILL ÁBSORBING 
° ATTENTION. 


Tur Association for the Protection of the Economic Interests of 
the German Electrical Engineering Industry held its annual 
assembly recently at Mannheim, under the presidency of Herr A. 
Haeffner, of Frankfort-on-the-Maine. In the course of the report 
submitted to the meeting reference was made to the work of the 
Association during the year, including an agitation against the pro- 
posed new duties on raw lead and copper, the preparation of memo- 
rials in regard to new treaties of commerce, the regular presentation 
of information concerning opportunities of doing business in other 
countries, and other matters. 

А resolution was eventually adopted unanimously by the assembly 


| emphasising that the German electrical industry does not require 


special protection in the home market, but that the greatest value 
is attached to foreign markets being kept open, and not closed by 
high import duties. The Association regards the new tariffs pro- 
jected by Russia, Austria-Hungary and Switzerland as prohibitive 
for German electrical productions, and it would, therefore, see 
greater advantage in an extension of the existing commercial 
treaties than in the conclusion of new ones on the basis of the high 
import duties contemplated by the tariffs in question. It does not 
appear from the brief official report of the p that the 
conference discussed the question of the suggested British Zoll- 
verein, but it is improbable that this was done in view of the 
indefinite position of the scheme at the present time. 

The formation has taken place at Hanover of Körting Bros. and 
Co. for the purpose of acquiring the business of the firm of Korting 
Bros., who have branches in other parts of Germany and in other 
countries. Тое capital of the company is £800,000, with a proposal 
to issue £225,000 in bonds, and a noteworthy portion of the capital 
has been taken up by the Allgemeine Elektricitáts Gesellschaft and 
the Berlin Handels Gesellscbaft. The electrical department of the 
Hanover firm bas been separated from the new company, and has 
either been absorbed by the Allgemeine Co., or converted into an 
independent enterprise. 

GERMAN ENTERPRISES. 


The directors of the Felten & Guilleaume Co., of Mulheim-on- 
the-Rhine, whose general meeting for the past financial year has 
just taken place, had the satisfaction of presenting a more favour- 
able balance-sheet to the shareholders than that of a yearago. In 
1900 the net profits amounted to nearly £340,000, and a dividend 
at the rate of 10 per cent. was paid, but although the net results 
for 1901 were represented by over £88,000 it was decided to 
transfer £50,000 of that sum to a special reserve fund and to 
abstain from making any distribution among the shareholders. 
The accounts for 1902, after writing off £44,600 for depreciation as 
against £42,550, and placing £4,950 to the legal reserve fund as 
compared with £17,880, show net profits amounting to £122,153. 
This eum allows of the payment of a dividend at the rate of 5 per 
cent. for the year, with a carry-forward exceeding £14,500. 

The report for 1902 of the Mix & Genest Telephone and Tele- 
graph Works Co., of Berlin, records a diminution in the total 
turnover owing to the Government orders being lees than in the 
preceding 12 months, and the financial results have consequently 
been of а less favourable nature. As far as the company's inde- 
pendent branch establishments are concerned, the report mentions 
that those at Cologne and Hamburg worked entirely satisfactorily, 
whilst that in London was subject to the influence of the unfavour- 
able situation of business in England. After providing £9,372 for 
depreciation as against £9,186 in 1901, the accounts show net 
profits amounting to £9,897 as compared with £21,551, and a 
dividend at the rate of 4 per cent. has been declared as against 9 
per cent. in 1901. In the course of observations made at the recent 
general meeting, Herr Genest stated that the transactions with the 
Post Office authorities considerably improved during the last tbree 
months of the year, and that further consideration to the company 
had also been shown in the new year. As far as the heavy current 
department was concerned, 16 was admitted that it was the sick 
child of the company. It had been worked at a loss; but even if 
that particular department had to be abandoned, it would not be 
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any danger to the company. The latter had, as well as other 
enterprises, sought to improve prices of heavy goods during the 
year, and at present operations in that particular branch had been 
restricted in order to reduce expenses. With regard to the current 
year, Herr Genest said that he entertained the hope that it would 
yield a more satisfactory dividend than the past, and he mentioned 
that the sales during the first four months had reached an un- 
precedented height, although this circumstance did not allow of 
any conclusion being drawn as to the total results for the year, as 
prices were lower than in former years. 

The North German Marine Cable Works Co, of Nordenbam, may 
be mentioned as being closely associated with the German Atlantic 
Telegraph Co., which, in fact, holds slightly over one-half of the 
former's total share capital of £300,000. An increase in the capital 
of the North German Co. from £100,000 to £300,000, which took 
place two years ago, allowed of an extension of the cable factory 
and the commencement of the manufacture of the second cable for 
the German Atlantic Co. At the end of 1902, 1,116 miles of the 
cable had been completed, and in May of thie year the length had 
been increased to 1,860 miles. The company’s report mentions 
that, apart from this cable, the factory turned out smaller orders, 
including a three-core cable laid from the mouth of the Weser to 
Wangeroog. The cable steamer Podbielski was engaged for 144 days 
during 1902 on repairing cables and taking soundings for the route 
of the second cable to be laid across the Atlantic. A second cable 
steamer for this purpose was ordered from the Stettin Vulcan Co., 
which had recently completed the delivery of the vessel. The 
accounts show that manufacturing operations realised a gross profit 
of £40,681 as against £23,686, and laying and repairs produced 
£4,464 as compared with £13,836. After writing off £22,457 for 
depreciation as against £10,754, and providing for other items, 
there remains a balance of £2,226 to be carried forward, and thus 
no distribution is made for 1902 as in the previous year. The 
report states that there is prospect of the company receiving further 
orders for cables in the next two years before thc completion of the 
existing large contract for the second cable across the Atlantic. 

The Electra Co., of Dresden, which has a share capital of 
£225,000, is interested in various electric tramways and electricity 
works, of which some are worked by the company’s own staff. 
Daring the year 1902-1903, the operating results of the tramways 
were detrimentally affected by the unfavourable weather, and the 
sale of the Mulhouse electricity works terminated the income of 
£3,500 hitherto received from that source, although these losses 
were almost entirely compensated by economies realised and by the 
development of the other undertakings in. which the company is 
interested. The net profits amount to £4,923 as compared with 
£5,594, and a dividend at the rate of 1 per cent. has been declared, 
this being the same rate as in tbe preceding year. 


FRENCH AND OTHER COMPANIES. 


Among French companies may be mentioned the Compagnie 
Continentale Edison, which earned a net profit of nearly £42,000 in 
1902, and has distributed £24,000 by way of dividend at the rate of 
8 per cent. on the ordinary shares. The Société Le Triphasé has 
resolved to pay 4 per cent. on the ordinary capital, whilst the 
Compagnie Generale de Traction is unable to propose any distri- 
bution. The latter has undergone drastic reforms during the past 
year, including а reduction in the share capital from £1,200,000 to 
£424,000, and although the deficit in 1901 exceeded £800,000, there 
still remains a debit balance of £136,000. 

The Austrian Union Electricity Co., of Vienna, which increased 
its share capital from 3,000,000 kronen to 5,000,000 kronen during 
1902, has had a most unsatisfactory year. As its name denotes, the 
company is an offspring of its German namerake, which is still 
largely interested in the undertaking. А year ago the Austrian 
company was able to declaro а dividend of 4 per cent. for 1901, but 
the past year’s trading bas resulted in a loss of over 658,000 kronen, 
aud after absorbing the reserve fund the debit balance to be carried 
forward still amountsto 641,000 kroneu. The company has hitherto 
had to meet, among others, the competition of the Berlin Allge- 
meine Co., which has no branch establishment in Austria. In view, 
however, of the community of interests now existing between the 
Allgemeine Co. and the Union Co., of Berlin, it is proposed to 
make arrangements to extend the understauding in some way so as 
to avoid any rivalty between the Allgemeine Co. and the Austrian 
Union Co. in the future. 

The Roumanian Electrica (Lahmeyer) Co, which is а subsidiary 
of the Frankfort Lahmeyer Co., represents its German parent in 
Roumania, Servia and Bulgaria, and at the same time works the 
stations built in Roumania, by the Frankfort company. It has а share 
capital of £100,000, and as the net protita for 1902 amount to 
£5,420, it is proposed to pay а dividend at the rate of 4 per cent. 
for the year. 

The Russian Tudor Accumulator Co, of St Petersburg, proposes 
to distribute 6 per cent. for 1902, as agaiust nil in 1901, and 3 per 
cent. in 1900. 


PROGRESS IN ALTERNATING CURRENT 
MOTORS. 


IN the Western Electrician for May 2nd, 1903, are described 
two recent inventions for improvements in induction motors 
which are worthy of notice. | 

The first relates to а method of improving the starting 
torque without the insertion or use of any high specific 


resistance material in the rotor circuits, and is due to Abe 
Lincoln Cushman, of Concord, N.H. The object is attained 
by dividing the winding into a number of elements all of 
low specific resistance material, such as copper, which may 
be entirely separate, or may be connected star or delta 
fashion, во long as they can be brought into action gradually 
or successively, When in star connection, as shown in 
fig. 1, they are connected into a number of star-connected 
parallel closed circuits when at full speed, while, when start- 
ing, there is but a single star-connected winding. This 
results in а reduction of the current in the rotor at вагі, 
and improves the starting torque. Fig. 1 representa a star 
winding for an eight-pole induction motor embodying the 
invention. 

The second invention relates to the variation of the speed of 
induction motors by varying the number of poles, and is due 
to Robert Dahlander and Karl Arvid Lindstrom, of Westeras, 
Sweden. The invention deals with that class of drum 
windings for alternating current motors in which the con- 
ductors are во arranged that, by simply varying the coupling 
of the same, the number of poles, and consequently the 
speed of the motor, may be altered. In tbe winding which 
they have devised, the conductors are so arranged that each 
two adjacent conductors, or groups of conductora, of one 
phase embrace one of the conductors or groups of conductors 
of each of the other phases. The winding, in fact, is so 
arranged that the conductors or groups of conductors for the 
several phases follow each other in regular progression 
around the member on which they are wound. The con- 
ductors are connected to form separate windings for the 
several phases, and the winding for each phase is divided 
into two sections, with the two terminal connections 80 
arranged that the windings may be connected either in such 
manner that the current will flow in the same direction 
through both sections of each winding, or so that the cur- 
rent in one of the sections will be reversed. 

Fig. 2 represents diagrammatically a drum winding for a 
three-phase motor with the windings so connected as to 
produce a field having 16 poles. With the terminal connec- 
tions arranged as shown, the windings for the three phases 
are connected together at one end, and at the other end are 
connected each to one of the three-phase mains, the three 
middle terminals being left on open circuit. This connec- 


tion gives 16 poles, as indicated by the letters х, s. Ву 
making use of the middle terminals it is possible, however, 
to reverse the direction of the current in one of the sections 
of each of the three windings, and with the conductors 
arranged as shown in the diagram this will produce a field 
having only eight poles. | 

We should welcome reliable testa of the Cushman motor. 
It seems probable that а rotor of this type, together with 
the latest improvement in stators, should produce a very 
good induction motor. The invention described, being ап 
improvement in the rotor, can be adapted to induction 
motors of any number of phases, hence its value. 

Although the Dahlander and Lindström invention pos- 
sesses the merits of a simple method of halving the number 
of poles, it is not likely to give much impetus to the further 
adoption of induction motors. The speed of induction 
motors varies inversely as the number of poles, and although 
a motor capable of running at two widely different speeds 
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will have a more extensive application than one which can 
only run at one speed, we cannot expect a more general 
adoption of alternating motors antil a gradual variation of 
speed is obtained. 

The idea of varying the number of poles is, of course, 
not new. It is only the particular method of accomplishing 
this that is novel in the invention. 


THE DEVELOPMENT OF THE CURRENT 
INTERRUPTER. 


By J. WRIGHT. 


(Continued from page 128.) 

A CURIOUS phenomenon noticed in connection with the 
working of the Caldwell interrupter is that after a while the 
level of the liquid on one side of the partition will be found 
to have risen, whilst that on the other has fallen by a 
corresponding amount. Moreover, this effect is not 
dependent upon the direction of the current through the 
apparatus, as may readily be proved by reversing the polarity. 
Dr. F. T. Trouton’s explanation of this phenomenon is that 
the bubble of vapour, formed at each interruption, will the 
more readily locate itself on that side of the opening where 
the pressure is lowest, viz., towards the side of lowest level. 
Since this bubble is bordered by liquid on either side, it is 
obvious that the minute quantity of electrolyte in the 
opening will be greater on the opposite side, or region of 
highest level ; consequently the bubble, in exploding, drives 
this greater volume back into that side of the vessel, and 
the whole mass, flowing together again at the centre of the 
opening, is ready for a repetition of the cycle. The quan- 
tity of liquid in that half of the vessel having the higher 
level is therefore increased at each interruption by an 
amount equal to the displacement of the vapour bubble from 
the centre of the opening. The rise in level increases up to 
а certain point, at which arcing at the point of break ceases, 
and the electrolyte flows back through the opening from the 
higher to the lower level until the original action is re- 
established. 

An electrolytic interrupter, based upon the original pro- 
ductions of Wehnelt and Caldwell, has been devised by Mr. 
А. A. Campbell Swinton, in co-operation with Messrs. J. 
Stanton and H. Wolff, a description of which was published 
by the former gentleman in 1899.* It consists, fig. 13, 
of an outer containing vessel v, preferably of glass, provided 
with a lid 1, which supports the remaining portions of the 
apparatus. т ів a tube of glass or porcelain, depending 
from the centre of the lid, and forming with the central 
stem з, which may also be of glass or porcelain, a regulating 
valve for the electrolyte. The stem s is provided at its 
upper extremity with a screw thread and milled nut х, by 
means of which it can be raised or lowered in the fixed 
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bracket B. Its lower end is taper, and passes through the 
circular opening in the tube T, some 3 or 4 millimetres in 
diameter. р ig an outlet from the tube T, which allows the 
electrolyte to flow back into the main vessel v as its level 
rises in T, whilst Li, Lz, are lead plates, forming the two 
electrodes of the device, immersed respectively in the elec- 
trolyte in T and v; they are electrically connected with 


* Letter to the Electrician, June 30th, 1899. 


terminals on the lid, as shown. The taper on the lower end 
of в should be fairly long, in order to compensate for а 
certain amount of erosion which takes place at the point of 
interruption. A large range of adjustment is claimed for 
this device, whilst the alteration in level of the ele:trolyte 
during work, which has already been alluded to in connec- 
tion with the Caldwell interrupter pure and simple, is com- 
pensated for by the overflow outlet D. 

A compact and portable form of electrolytic interrupter 
was devised by Prof. Elihu Thomson and Mr. Robt. Shand. 
It is concentric in form, and consists of a heavy copper wire 
some 6 or 8 in. in length, tipped at one extremity with а 
short length of platinum wire of smaller gauge, which con- 
stitutes the anode, the other extremity of the copper being 
provided with a suitable terminal for connection to external 
apparatus. Immediately surrounding the copper wire as an 
axis is an insulating sheath of hard rubber or ebonite, 
which, again, is surrounded by a tube of lead, forming the 
cathode, to which a terminal attachment is secured for 
purposes of connection. A system of screwed flanges at the 
upper extremity of the cylinder provides a means of adjusting 
the extent of projection of the platinum anode from its 
insulating sheath, and consequently of the current passing. 
The device is rendered complete by immersion in any 
suitable vessel containing dilute sulphuric acid of the usual 
strength. 

As pointed out by M. Bary, there are three phases in con- 
nection with the working of the Wehnelt interrupter. At a 
comparatively low E.M.F. simple electrolysis is set up, oxygen 
being evolved at one pole and hydrogen at the other. As the 
E.M.F. rises, the apparatus commences to act as an inter- 
rupter, while with a still bigher E.M.F. the interruptions 
cease, and the platinum anode becomes red-hot, being sur- 
rounded, as has been proved, by a layer of heated vapour. 
This latter phase is а direct sequence of the first or electrolysis 
stage if no inductance be included in the circuit. J. Car- 
pentier has demonstrated the possibility of obtaining the 
interrupter phase for lower E.M.F.'s than was previously 
deemed possible, having achieved this result by raising the 
temperature of the electrolyte artificially. It can then be 
worked at a lower E.M.F. than the normal 25 to 30 volts, 
owing to the heat produced in action, always provided that 
suitable steps be taken to prevent a too rapid radiation and 
consequent cooling below the workable limit. 

According to Mr. W. J. Humphreys, the electrolyte in & 
liquid interrupter may be varied at will within certain 
limits. Speaking approximately, the efficiency of the liquid 
as an accessory to the interrupter increases in direct pro- 
portion to its electrical conductivity. Many solutions have 
been tried, and that of sal-ammoniac or chloride of ammonium 
has been found to yield the most rapid break of all, though 
ita adoption for the purpose unfortunately gives rise to the 
formation of tri-chloride of nitrogen, a high explosive, 
which renders the interrupter charged with it somewhat 
dangerous, 

Lagrange has succeeded in reversing the action of the 
Wehnelt interrupter, or, in other words, producing the actual 
energy of interruption at the cathode instead of the anode, 
thereby enabling much larger currents to be dealt with than 
is possible with the ordinary form. For this purpose he 
constructs his cathode of a series of copper rods, which are 
metallically connected with a large sheet of the same metal, 
situated outside the liquid and acting in the capacity of a 
radiator. Another form of radiator consists of a copper 
containing vessel, through which a continual stream of 
cold water is caused to circulate. With this form of 
apparatus its inventor has succeeded in interrupting currents 
of 100 amperes, and, moreover, in the absence of any 
inductance in the circuit. 

H. T. Simon has brought out several modified forms of the 
electrolytic interrupter, the general arrangement of which he 
has patented. One type consists of a lead containing vessel 
filled with dilute sulphuric acid, in which is immersed, 
depending from the ebonite lid, an ordinary test tube con- 
taining а cylinder of lead. The bottom of the test tube is 
perforated by several openings, about 1 millimetre in 
diameter, through which the interruptions take place. The 
outer vessel and the inner lead cylinder are the electrodes of 
this apparatus. Another form consista of two separate 
vessels filled with the electrolyte, in which are respec- 
tively immersed two identical electrodes ; ар inverted U-tube, 
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filled with the electrolyte, connects the two, the necessary 
interval in the liquid column being provided by a bubble at 
the bend of the U. The apparatus is said to work equally 
well with continuous and alternating currente, and to be 
unaffected by the heat developed in action. 

Ruhmer's improvement upon the Simon-Caldwell form of 
interrupter with multi-perforated diaphragm, is represented 
in fig. 14, and was designed with a view to obviating the 
disadvantages attendant upon the erosion or wearing-out of 
the diaphragm. The latter, shown at р, is interchangeable 
and consists of perforated porcelain ; it is placed between 
the two plane walls of the semi-cylinders, 4, p, which are 
bolted together at C; E, E, are the lead electrodes, flattened 
out at their lower extremities, as shown, such that they 
almost cover the two openings, a and 5, in the plane sides of 
the semi-cylinders. The diaphragm, р, is placed imme- 
diately in the track of these openings, and forms the base, 
or locale of the interruptions; к, F, are circulatory pipes for 
the passage of a stream of cold water, which serves to keep 
down the temperature. In a later improvement on this 
device, the electrodes are introduced through the semi- 
cylindric walls of the two compartments, A and в, at a 
point in line with the openings a, b, and, further, by 
making one electrode of lead, and the other of aluminium, 
Ruhmer has succeeded in interrupting an alternating 
current in one direction only, a point of great utility in 
X-ray practice. When used for this purpose, the useful life 
of the aluminium electrode is some 500 hours. 


(To be continued.) 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this Journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. O., and at Liverpool, to whom all 
inquiries should be addressed, 


18,6974 (1902). ** Anewor improved electric poat, being a method of and means 
for the collection, transmission and distribution of letters, parcels and the like.” 
R. T. PiscicELLi.. July 150, (Date applied for under Patents Rule 9, August 
95th, 1902.) (Complete.) 


15,433. “The self-acting adjusting fork for the trolleys of electric tramcars, 
or other vehicles or engines to which it may be applicable," C€.GaNby, July 
13th. 

15,79. ‘Improvements in regulating systems of electric. distribution.” 
P. M. Justicz, (The National Battery Co., United States.) July 136. (Com- 
plete.) 

15,480. “Improvements in regulating systems of electric distribution.” 
P. M. Justice. (The National Battery Co., United States.) July 13th. (Com- 
plete.) 

15,481. ‘Improvements in electric arc lamps." E. R. VIA. R. Ju'y 138th, 
(Complete.) 

15,494. “Improvements relating to electric insulating material." I. 8, 
MceDovaALL. July 18th. 

15,495. Improvements relating to electric insulating fabrics." І, 8. 
MceDovugaALL. July 13th. 

15,5 “Improvements in alternating- current contact apparatus." Tur 


AKTIEN-GESELLSCHAFT Brown, BovkRi & CIE. July 18th. (Date applied for 
under Patents Act, 1901, November 13th, 1902, being date of application in 
Switzerland.) (Complete.) 

15,504. *“ Improvements in and relating to electric foot-arch supporter." 
F. В. Ler. July 18th. (Date applied for under Patents Act, 1901, December 
90th, 1902, being date of application in United.States.) (Complete). 

15,506. “Improvements in armatures for electric induction motors.” 
THompson. (Electricitits Gesellschaft Alioth, Switzerland. July 
(Complete.) 

16,532. “Improvements in dynamo-snspension gear for use in connection 
with electric lighting systems for railway carriages and the like." Tur 
ELECTRIC AND ORDNANCE ACCESSORIBS Co., ID., and R. F. HALL. July 14th. 
(Complete.) 


W. Р, 
13th. 


15,552.  ''Improvements in apparatus or devices for transmitting and 
ded messages by wireless telegraphy.” C. G. BenKE. July 14th. (Com- 
plete.) 


à 15,559. "Improvements in telephone exchange systems.“ W. AITKEN. July 
4th. d 
15,569. “An improved method of, and apparatus for, wireless signalling, 


chietly designed for determining the nautical bearing of navigable vessels.” 
H. W. Lapp. July 14th. (Complete.) 


15.591. Improvements in means for preventing arcing between commutator 
ee E. A. CARoLAN. (The General Electric Co., United States.) July 

th. 

15,92. ‘Improvements in synchronising alternators.” E. A. CAROLAN. 


(The Genera! Electric Co., United States.) July 14th. 


15,595. ** Improvements in an electric arc lamp hanger and cut-out,” 
CAROLAN,. (The General Electric Co., United States.) July 14th. 


15,605. “Improvements in and connected with the wiring of overhead соп. 
ductors for electric traction systems at terminal stations and the like." W. Н, 
TURNER and W. Н, IsHErwoop. July Mth. 

15,623. “Improvements in means for protecting the exposed or live parts of 
сес switches, cut-outs or the like." W. McDevitt. July lith. (Com- 
plete.) 

15,686. New electric contact breakers for sounding alarms when doors and 
windows are opened." D. 8. ВЕмрьк. July 15th. 

15,647. Improvements in insulated frogs or crossings or the like for over- 
head trolley wires as used on electric railways.“ H. BarckNELL, E. М. MUNRO 
and H. I. Rocers, July 15th. 

16,682, ‘Improvements relating to electricity meters.“ 
8. ScHLESINGER. July 16th, 

15,884. An improvement in portable electric meters.“ F. A. Darton, 


E. A. 


E. BLUMENTHAL and 


15.700. “Improved process for reducing organic substances іп an 
86285 bath." О. Imray, (Farbwerke vormals Meister, Lucius 4 Brine 
ermany.) July loth. | 


15.716. Improvements in electrical аго lamps.“ Guest, KEEN 4 : 
FOLDS, LTD., and W. E. Symons. July 16th. E : Матти, 

15,767. Improved means for actuating brakes and retaining same in action 
more specially applicable to wheels of cycles, but also adaptabile for the purpose 
of operating velves, switches, or Ше hke.” R. Vakty. July 16th. 


15,772. ** Improvements in and relating to the magnetic separation of ore.” 
W. K. L. Dickson, July 16th. Ж STU 

15,787. ‘Improvements in detectors of electrical oscillations." L. H 
WALTER. July 17th. | 

15,795. “ A new or improved device for the quick repair of broken trolley 
wires of electric tramways.” T. Н. Wess. July 17th. 


15,796. An improved clockwork or rotary register to be used with or 
adjusted to any style of electric or gas meters for timing, registering, measurin А 
i electric or gas energy or current.” С. Davis and C. G. LAWLESS. July 
7th. 

15,810. “Improvements in electrical fusible cut-outs.” 
Бмпн and H. G. Влоов, July 17th. (Complete.) 

15,811. Improvements in dynamo-electric macbines for regulating the 
charge and discharge of storage batteries used in conjunction with train 
generators.“ Tur LancasHint Dynamo anD Motor Co., LTD., and R. 8. 
McLeon, July 17th. 

** 15,816. * The‘ Duvolt' contact-breaker screw.“ 
GaMBLk. July 17th, 

15,817. ‘Improvements in and relating to electrically-actuated musical 
instruments.“ W. К, L. Dickson, July 1th. 

15,821. "А magnetic balance or magnetometer and galvanometer." W. 
HisnsknT, July 17th. 

15,881. “Improvements in apparatus for use in welding railway rail joints 
by electricity." H. F. A. KLEINSCHMIDT, July 17th. Complete.) 

15,5334. *'Improvements in apparatus for handling and cooling (rack. 
welding transformers and welders.” Н. F. A. KrriNscHMIDT. July lw. 
(Complete.) 

15,838. “Improvements in fusible electric cut-outs.” K. W. Hepozs. 
July 17th. 


15911. “ Ап improved method of interlocking electric lamps to their 
couplings." C. A. SHanks. July 18th. 

15,940. Improvements in and relating to electric lamps for testing 
purposes.” F.J. GorboN, July 18th. 


C. M. Dormaw, R. А. 


P. BAXENDALE and T. F, 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Oo., 822, High Holborn, W.C., and at Liverpool, price, post free, 94. 
(in stamps). 


2.563. Improvements in electric typewriting machines.“ J. Lemble. Dated 
January 3186. 

3,751. "Improvements in and relating to electric are projecting lamps.“ 
F. Н. Loring. Dated February 13th. 

4,271. “Improvements in automatic electric brakes for railway and tramway 
vehicles.“ Н. H. Lake. (Communicated.) Dated February 19th. 

5,007. “Improvements in and connected with telephone transmitters or 
microphones.” II. Oppenheimer. Dated February Wih. 

0,290. “Improvements in electric meters.“ R. Chauvin and R. Arnoux. 
Dated March 3rd. 

18,655. Automatic switch for electric pumps.“ 
Grisconn. Dated August 25th. 

19,652, “Improvements in or connected with ammeters and voltmeters.” 
F. W. Nalder and Nalder Bros. & Thompson, Ltd. Dated September 8th. 

20,824. ‘Improvements in conduits for electric cables.” I. Mannstaedt, 
Dated September 18th. 

20,456. ''Quick-break chopper switch for high voltage currents with auto- 
matic spark extinguisher.” О, Volkmann. Dated September 19th. 

90,510. ‘Improvements in machines for punching Jacquard cards.“ M. 
Mertens. Dated September 19th. 

90,6083. "Improvements in page 
(Communicated.) Dated September 22n 

20,739. ''Improvements in automatic telephone exchange systems." 
Bullard and M. C. Rosty, Dated Beptember 23rd. 

20,755. * Electrical controlling apparatus for electrical motors and the like." 
О. Imray. (Communicated.) Dated September Ard. 

21,087. Improvements in electrio telegraphs.” F. W. Macdonald. Dated 
Beptember 27th. 

21,470. "Improvements in F and controlled clocks and 
other time recording apparatus.” J. A. Carruthers. Dated October 2nd. 

99,171. An arrangement for automatically (changing the direction of an 
electric motor by temperature variations." T. P. Hansen. Dated October llth, 

22.396. “Improvements in electric signalling apparatus for transmittir 
orders or signals from one remote point to another.” A. F. Hauss. Da 
October 14th. 

92,635. ‘Antiseptic telephone mouth-pieces." 
Burns. Dated October 17th. 

93.018. A winding device for cables to which movable electric apparatus is 
attached.“ G. Ackermann and G. Engisch. Dated October 22nd, 

93,110. “Improvements in electrico projectors with colour-charging devices.” 
A. Engelsmann. Dated October 23rd. 

28,661. An improved electric incandescent lamp socket.” 
Dated October 29th. 

93.969. '*Improvements in projectors for alternating current lamps.“ A. 


К, Collings and A. C. 


printing telegraphs.” W. L. Wise. 
å. M, 


W. M. English and G. H. 


K. H. H, Jäger 


Engelsmann. ated November 3rd. 

24,598. “Improvements in electric furnaces.” J, F. Hammond. Dated 
November 10th. 

23,330. ‘Improvements in system of electrical distribution.“ J. S. Peck. 


Dated November 18th. 

25,441. Improvements in electricity meters." 
November 19th. 

25,671. "Improvements in and relating to electric switching arrangements.“ 
O. Rennert, Dated November 21st. 

25,148. "Improvements in and relating to electrio switehing arrangements.” 
О. Rennert. Dated November 22nd. 

20471. “Improvements in or relating to rotary current motors connected in 
cascade system." С. де Kando. Dated December lst. 
- 96,541, “Improvementa in automatic non-interfering зовооно repeaters 
for fre alarm circuits." В. Ј. B. Mille. Dated December 2nd. 

27,000. “Improvements in combined switch and fuse." Н. Н. Hornsby, 
C. N. van C. E. W. Auger, jun., and M. Newgood. Dated December 9th. 

27,472. An improvement in cooling devices for continuous e 
electric current machines.“ Siemens .& Co. Dated December . 

98,012. "Improvements in electrical switches." Siemens Bros. & Co. and 
A. 9, Clift. Dated December 18th: 


C. W, О. Little. Dated 
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AUGUST 7, 1903. 


No. 1,841. 


‘THE PHYSICAL CONDITION OF THE 


BRITISH RACE. 


THE discussion which took place recently in the House of 
Lords upon the subject of physical training, shows that some 
of our statesmen have at last awakened to a matter of racial 
importance. The Earl of Meath having asked whether a 
Royal Commission or Committee of Inquiry could not be 
granted to investigate the influence of town life upon the 
poorer classes of our population, the Bishop of Ripon called 
attention to the fact that the size of families has decreased 
from 4°3 to 3°2 during the past 20 years, so that if the 
present rate of fall in the increase of population should 
continue for another 15 years, the number of inhabitants 
would remain stationary. In reply, the Duke of Devonshire 
announced that the Secretary of State for War had been in 
communication with the Home Office and the Local 
Government Board, who agreed that searching inquiry was 
necessary; it was proposed first to refer the subject 
to the medical profession, in order to ascertain the best 
methods of gaining information, and afterwards probably to 
create a Royal Commission. 

It is clear that we have here two distinct matters for 
consideration: (1) The diminution in growth of the popula- 
tion; (2) its deterioration in quality. Most civilised nations 
apparently show the first phenomenon more or less clearly— 
even our own Colonies, where there is room enough and to 
spare for the people. Every thoughtful man admits the 
seriousness of the position ; but many put it outeide the 
domain of practical politics, alleging that, as it is alter- 
natively a symptom of physiological decay in the nations, or 
а matter of so intimate a nature between each man and wife, 
it must be accepted as inevitable. We are prepared boldly 
to deny the accuracy of the former apology, and to question 
whether it is beyond the wit of statesmen to devise & round- 
about scheme for encouraging the growth of families in 
certain conditions in a manner which should produce the 
desired effect of increasing number and quality without 
interfering with the “liberty of the subject” or offending 
the straitest canons of modesty. This, however, is 
merely by the way; the deterioration in quality of the 
race i8 а more practical question, which should be more 
amenable to attack ; and it should be possible to effect vast 
improvements in that direction by proper application of 
money without even approaching the difficult problem of sex 
relationship, 

It is not so easy for us of the British Empire to obtain 
trustworthy figures showing the deterioration of the race, as 
it is for the inhabitant of a foreign country where universal 
military service is the law. The recruiting data of France 
and Germany apply to the whole population of those 
countries ; ours to only the lower classes. Still, it is un- 
doubted that degeneration has set in, and it must be 


stopped, not so much for military reasons: as because the 
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more important industrial army is suffering. Members of 
the Anglo-Saxon race always seem peculiarly liable to rush 
to extremes, and we have a case in point. Те son of the 
higher and upper-middle classes of society, who enters upon 
life generally endowed with а sound constitution and good 
muscular development, is permitted and encouraged by his 
parents, schoolmasters, and the feeling of the country to 


neglect his intellectual education throughout his youth, and 


to devote himself almost exclusively to sport. The son of 
the lower classes, who enters upon life handicapped by a 
congenital tendency (perhaps) to drink, to crime, and to 
disease, but who might be developed into a healthy citizen 
under the “ educational " systems of our large public schools 
and universities, is compelled by the voice of the country to 
devote himself during the physiologically critical period of 
his existence to the acquisition of book learning for which 
he is unfitted, and which, in consequence, does him little or 
no good. It is the son of healthy parents who ought to be 
made to study, and the son of poor (i. e., usually of un- 
healthy) parents who ought to be made to play cricket and 
football—and this quite apart from the law of heredity, 
which teaches that the former would more often pay for 
the intellectual education than the latter, and the latter 
respond more noticeably to the physical training than the 
former. 


The reason why we are writing in this strain at the present 
juncture is this:—We have before us, primarily as 
Londoners, secondarily as citizens of the United Kingdom or 
British Empire, a magnificent scheme for the creation of a 
new Technical University for the metropolis. We have 
already expressed our approval of the proposal, and our 
belief that if successful the enterprise will prove of very 
great benefit to the nation. But such в university can, 
by its very nature, benefit only a limited number of the 
population; partly because only a limited number of youths 
possess the latent mental capacity to take advantage of it, 
and partly because we must always require in commerce and 
industry huge numbers of boys and men who are no more 
valuable for having specialised knowledge, and who are only 
useful because of their common intelligence or their physical 
strength. Lower down the intellectual scale, we have 
institutions and schemes for providing so-called technical 
instruction, which may now and then be valuable by 
unearthing some lad who afterwards pays for more system- 
atic education, but which, generally speaking, are of small 
direct use; and still lower down we have the free library, 
the creation of which appears to have become almost 
epidemic. Mutatis mutandis we regard the free library and 
the polytechnic much in the same way ; they are admirable 
devices for keeping the juvenile population off the streets 
and out of the public houses; but we seriously question their 
educational value, especially that of the library. А free 
library may or may not contain all the best books ; but even 
if it does, only a limited number of its frequenters study 
them. Free libraries have been attacked recently in one of 
our reviews on the ground of their demoralising influence, 
due to the presence of the inane literature which must 
be provided to please adult ratepayers, and which the 
youths peruse. Still it may be argued that a constant 
perusal of halfpenny **comics" is less harmful than 
gambling in а back street, or an evening in the only cheer- 
ful sitting room available—at the gin palace. 


Nevertheless, all these establishments have the defect of 
appealing—to whatever extent they do appeal—to the intel- 
lectual side of the probably non-intellectual youth. Every 
boy and girl without exception is the better for physical 
training, and the result of that training descends in ita 
entirety to future generations; only some young persons are 
the better for education, and only а very limited portion of 
the resulta is more than individual. We аге often 
told (perhaps by theorists only) that the fatal objection to 
becoming a millionaire—an objection which removes from 
that position any advantage it might otherwise possess—is 
the extreme difficulty of finding anything to do with one’s 
surplus money. Any philanthropic scheme, it is said, 
does someone harm, or pauperises somebody. The 
* pauperisation " argument is surely rather silly : we have 
already agreed to pauperise everybody who is willing to be во 
treated by our method of free elementary education, and the 
nation does not seem to revolt. We would humbly suggest 
to our would-be philanthropists that there are methods 
without number for applying their money, methods better 
than that of founding free libraries for the subsidising of 
the gutter Press, methods better than those which create the 
shop lawyer or even the physically-rotten man of some 
talent. They might investigate and finance the better 
conducted of those struggling institutions which are already 
striving to educate physically as well as mentally the poor 
children of the slums, investing their money (to put the 
matter on the lowest footing) in the health and muscle of 
the next generation. They might found and endow new 
establishments where children might be rescued entirely from 
their ignorant and criminal parents, and be brought up 
strong labourers and artizans, and where vicious and 
diseased habits should be eradicated from the infants, And 
thus while doing their share to stem the tide of physical 
deterioration, and to produce the * Imperial Race” worthy 
of the Empire which Lord Rosebery desires, they would 
relieve the ratepayer from part of his heavy obligations, 
leaving him more money wherewith to educate his family to 
the utmost possible extent. 


A COMMUNICATION by Mr. Frederick 
Soddy to the British Medical Journal of 
July 25th, probably marks the beginning 
of a new era in the treatment of consumption. It has been 
demonstrated by the experiments of Mr. Crookes and others, 
that the radiation froni radium is a very powerful germicide. 
Mr. Soddy shows how easy and simple is the application of 
this radiation іо the diseased tissues of the lungs, by the 
inhalation of the emanation from radium, or the very 
similar emanation from thorium. The emanation from 
radium is the more powerful of the two, but it has the dis- 
advantage of being very slowly given off by the salt. For 
instance, when the whole of the emanation has been inhaled, 
it will take three weeks for the salt to reproduce an equal 
quantity. Thorium, on the other hand, will reproduce its 
emanation in five minutes; and though less powerful, the 
emanation from thorium appears to be best adapted for medical 
application. The emanations from both radium and thorium 
excite a secondary radio-activity on the surfaces with which 
they come in contact. This tends to prolong the germi- 
cida] action. This secondary activity lasts in the case of 
thorium for two days, but only for three or four hours in 
the case of radium. Directions are given by Mr. Soddy how 
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best to produce and apply the emanations of these radio- 
active substances. It remains for medical men to determine 
whether the new treatment can be applied without injury to 
the patient. All our previous knowledge of the properties 
of radio-active substances leads us to expect the most 
favourable resulta, To quote Mr. Soddy :—‘ The immunity 
of these processes from external interference, the simple 
nature of the treatment proposed, the infinitesimal quantity 
of the active agents employed, the manner in which the 
emanations may be inhaled to do their work at the very seat 
of the disease, leaving behind in their place the excited 
activity to continue the work in a gentle manner after they 
have been exhaled, make out a strong case why the attention 
of medical men should be directed to these new weapons 
which physics and chemistry have placed at their disposal." 


The I. E. E. THE upshot of the meeting held on 
Building Fund. Friday last was precisely what we had 
anticipated. About a couple of dozen members assembled 
in the library at the offices of the Institution ; the notice 
calling the meeting was read, the President very briefly 
explained the position and nature of the site, the motion 
was put, seconded, and carried. The proceedings were во 
brief that a member, arriving ten minutes late, was just in 
time to hear the announcement of the adjournment of the 
meeting, after a vote of thanks had been passed to the 
Building Committee. 

Considering the day and hour selected for the meeting 
(4.30 p.m. on the Friday before Bank Holiday !), the brevity 
of the notice calling the meeting, and the meagre informa- 
tion imparted to the meeting with regard to the transaction, 
we cannot help looking upon the proceedings as very 
uneatisfactory. 

Doubtless the investment will prove a profitable source of 
income, though presumably the purchase price 1з that of the 
open market ; as the deal is not yet consummated, full par- 
ticulara on this score are not at present obtainable. But we 
are concerned less with the merita of the transaction than 
with the manner of its execution, which appears to us highly 
objectionable. 

It must be many years before the site is utilised for its 
ostensible purpose; in the meantime, we commend the idea 
of a Central Engineering Institution to the consideration of 
the members of the I.E. E. That such a scheme is worthy of 
consideration needs no demonstration, for it has already 
received, and is now receiving, careful consideration in other 
centres of engineering. The main point is that now is the 
time for discussing the matter, so that if it is found desirable, 
when the opportunity arrives we shall be ready to take full 
advantage of it. The benefits derivable from the adoption 
of a joint scheme, in the shape of convenience and economy, 
the furtherance of social and commercial intercourse, the 
improved standing and influence of the allied engineering 
societies at home and abroad, and many attendant possi- 
bilities such as bureaus for employment and general informa- 
tion, &c., will readily be appreciated. Surely the electrical 
engineer will instantly grasp the importance of improving 
the load factor and the diversity factor of the buildings ! 


Lendon Electrical Contractors’ Association.—At 
the annual general meeting of the London Electrical Contractors’ 
i ‚ held at Frascati's Restaurant on the 27th ult., the 
President, Mr. Rashleigh Phipps, in the chair, the annual report and 
balance-sbeet was submitted and adopted, and the following officers 
i for the ensuing year:—President: Mr. E. L. Berry; 
haa ema ое сарса 0 e e and 0. L. 
Ттовр; : Mesere. Gi , Joseph, Lund, ryat, Moseop, 
Tate, Tomlinson, Tricket and G. F. Ratcliff; Honorary Treasurer : 
Mr. W. B. Rawlings; Honorary Secretary: Mr. E. J. Hogan. 
Among other business, it was decided to hold a series of monthly 
general meetings for the discussion of subjects of interest to the 
ing trade. Any contractors in London. and district who 
bave not yet joined the Association are requested to communicate 
with the hon. sec., Mr. E. J. Hogan, 141, Fenchurch Street, Е.С. 


THE DEVELOPMENT OF THE CURRENT 
INTERRUPTER. 


Bx J. WRIGHT. 


(Concluded from page 204.) 


A SOMEWHAT unique form of electrolytic interrupter, in 
which materials immediately to hand have been utilised in 
making up the complete apparatus, is that of J. Harden, 
illustrated in fig. 15. т, is a cylindrical lead containing- 
vessel forming the cathode, and surrounded by a water- 


Fra. 15. 


jacket w, through which a constant circulation of cold 
water is kept up by way of the inlet and outlet pipes, i and 
о. Inverted in this cylinder, and held in position by а lead 
ring, I, and supporting flange, is an ordinary porcelain 
iusulator p. with the stem removed. A small hole, a, is 
drilled through the top of the insulator, which, with the con- 
taining vessel, L, is filled with an electrolyte of dilute 
sulphuric acid. s isa lead strip forming the anode, sup- 
ported on а lead-coated brass stand, as shown, by means of 
which its height, in regard to the level of liquid in Р, can 
be regulated at will. ғ is an ordinary wide-mouthed flask, 
inverted over P, and having an opening cut in its base to 
permit the passage of the anode 8; ita object is to prevent 
splashing or spurting of the acid electrolyte. A frequency 
of from 70 to 80 per second is obtainable with this device, 
and it is said to have yielded highly satisfactory results over 
а practical trial lasting for some weeks. 

Messrs. Goldhammer and Ariston’s modification of the 
Simon interrupter consiste in substituting specially prepared 
porcelain beakers for the glass test tube adopted by Simon 
in the original form of interrupter devised by him. The 
walls of the beakers are thinned down until their thickness 
is only a few tenths of a millimetre in the immediate neigh- 
bourhood of the intended perforation. The latter is finally 
secured with a needle, which is lightly tapped through by a 
hammer, yielding an opening from 2 to 4 millimetres in 
diameter. Heating is obviated, or reduced to а minimum 
by employing two or more beakers in parallel, immersed in 
the common electrolyte contained in the outer cathodic 
vessel, and common electrical connection between them is 
secured by inverted siphons filled with the fluid. A layer of 
oil is poured in over the upper surface of the electrolyte, 
and, with the multiple-beaker arrangement, the difference in 
level of the electrolyte, already commented upon in connec- 
tion with the simple Caldwell interrupter, is compensated 
for, in that a rise or fall of level in one of the beakers 
results in a corresponding displacement of level in the 
remaining ones, which equalises matters and prevents the 
usual stoppage due to this cause. 

Dr. R. H. Cunningham, to get over the difficulties and 
drawbacks attendant on the overheating and subsequent 
fracture of the glass tube surrounding the anode in the 
original Wehnelt interrupter, constructed в useful pattern in 
which these disadvantages are obviated, and which is, more- 
over, capable of interrupting comparatively heavy currents 
without risk of fracture or burn-out. The containing veseel 
is of ebonite, with a close-fitting lid, through which pass the 
two extremities of a lead tube, which latter, coiled spirally 
inside the vessel, constitutes the cathode, and is, together 
with the main body of the electrolyte, kept cool by the con- 
stant circulation of a stream of cold water through it. An 
ebonite vent tube is also fitted to the lid, and commanicates 
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by way of a flexible rubber tube with a second vessel con- 
taining sponges saturated with a strong solution of soda, 
which absorbs the acid fumes produced in action. The anode 
consists of the usual short platinum wire brazed into the lower 
extremity of a brass rod, the top of which is threaded to receive 
a regulating nut, and which, thoroughly coated with vaseline, 
passes vertically upwards through the lid, that portion of it 
situated within the cell being surrounded by a thick-walled 
ebonite tube. Into the lower extremity of this latter and 
immediately surrounding its platinum extension is secured by 
means of acid-proof cement а lava bushing, which fits tightly 
around the platinum, and is immune from fracture due to 
the heat produced at the anode. 

A. H. Taylor has substituted carbon for the platinum 
‚ anode in the Wehnelt interrupter, with a view to cheaper 
production and interchangeability. His arrangement con- 
sists of a cathode lead container, through the lid of which 
passes a thistle tube surrounding a carbon rod some 3 
millimetres in diameter. The latter is copper plated to 
within a short distance of its active extremity, and rests, by 
ita own weight, in а stirrup attached to the base of the tube ; 
it thus feeds downward regularly as its lower end wears 
away in action. The electrolyte preferred is a solution of 
caustic potash, and the minimum voltage required to start 
the action is 70, somehat higher than that necessary with 
the original Wehnelt type. The best working E.M.F. is 
said to be 100 volts. In practice, the electrolyte is forced 
up the thistle tube into the funnel top of the latter, until it 
finds a certain level at which equilibrium obtains. It is 
farther claimed that the frequency of interruption may be 
varied by controlling the depth of electrolyte in the contain- 
ing vessel, 

An electrolytic interrupter of the Wehnelt type, with 
automatic feed for the anode on a principle similgr to the 
foregoing, has been designed and patented by Dr. C. O. 
Schneider, of Chicago. It is extremely simple, and possesses 
the attendant merit of cheapness, in that the platinum 
anode i$ replaced by а rod of german silver. А containing 
vessel for the electrolyte is fitted with a close lid, the centre 
of which is bushed and tbreaded to receive a species of 
gland carrying а vertical glass tube, open at both ends. 
This latter encircles the german silver anode, more closely at 
the bottom than the top, but loosely througbout, so that 
the rod is free to move in it by virtue of its own weight. 
The anode, or german silver rod, rests on the bottom of the 
containing vessel, and tbe area of its surface exposed to the 
electrolyte is regulated by the threaded gland in the lid, 
which permits the glass tube to be raised or lowered, tbus 
varying the level of its lower extremity in relation to the 
base of the vessel, and exposing more or less of the anode as 
the case may be. The latter wears away to a point in 
action, and as it is consumed, so to speak, descends by ita 
own weight, thus maintaining a fairly constant area of 
exposure. The cathode consists of the usual lead plate with 
а connecting wire passing through the lid. 

Prof. A. L. Foley and К. E. Nyswander, of the Indiana 
University Physics Laboratory, U. S. A., have made a consider- 
able study of the Wehnelt electrolytic interrupter, and find tbat 
the cessation of interruption, due to the so-called * fatigue ” of 
the cell, may be overcome by а momentary break and subse- 
quent make of the primary circuit. To provide for this con- 
tingency they have devised an automatic mechanism which 
resembles an ordinary mechanical interrupter, and is designed 
to open the primary circuit when the electrolytic inter- 
rupter ceases to act, and close it again shortly afterwards. 


The device is represented in fig. 16, and consists of an 
electro-magnet E, with a laminated core and two seta of 
coils, brought to four terminals, 1, 2, 3 and 4, arranged on 
the base of the apparatus. Facing one extremity of the 
core is в soft-iron armature a, attached to the free extremity 


of a flat flexible spring, в. The armature a carries ap 
adjustable weight w, and is assisted at “break” by the 
spiral spring s attached to the standard B. Cis the actual ооп. 
tact spring, which makes with the platinum-tipped screw p, 
and is made to break circuit with the latter by the awing of the 
spring 8 and its weight w. The double winding permits of 
any desired range of adjustment as to the magnetising 
current, and the apparatus is connected in series with the 
usual electrolytic interrupter by way of the terminal 5, and 
one or other of the remaining terminals 1—4, 

Normally, the primary circuit is always completed 
through this apparatus, but, in the event of fatigue setting 
in, the current tbrough the magnetising coil is diminished, 
and the spiral spring s, coming into action, draws the arma- 
ture a away from the core of the electro-magnet k. The 
movement set up thereby, accentuated by the inertia of the 
attached weight w, carries the flat spring 8 against the 
actual contact spring c, and causes the latter to momentarily 
break the primary circuit, restoration being effected on the 
backward swing of the hammer. 

The same investigators have studied the action of some 
50 different varieties of electrolyte, and find that the 
addition of nitric acid to the usual sulphuric acid solution 
lowers the primary voltage required to start the action. A 
10 per cent. solution of sulphite of sodium is also recommended 
for use, per se, on a circuit having an E.M.F. in the neigh- 
bourhood of 110 volts. 


ee 


POUR RIRE. 


Wuar а sublime being is an inventor! Is there anything 
not absolutely perfect ; is there anything, in fact, which has 
never been ; let it but come under the dreamy eye of the 
inventor, and, lo! with a twist of that prodigious brain, 
nothing is any more not perfect, there is nothing that has 
yet to be! 

A leaderette in our issne of September 13th, 1901, drew 
attention to the most remarkable scheme for the protection 
of trolley wires which it has been our pleasure to examine 
either before or since. Nearly two years have passed since 
that eventful moment, and we can only ascribe to the 


^ proverbial cold shouldering of genius the fact that there is 


not a galvanised iron roof suspended over every trolley wire 
in the kingdom. | 

We are more than delighted, however, to find that dis- 
appointment has not dulled the inventive energies of the 
author of that perfect safeguard, and we hail with joy the 
advent of an age entirely immune from accidente or mishapé 
of any kind whatever, which must inevitably result from the 
adoption of the devices set forth in pamphlets recently to 
hand from that identical wholesale genius. 

In order that future ages may not condemn us for a short- 
sighted generation, and that it shall not be said of this 
journal, at least, that inventions languished for want of 
encouragement, we propose to give Mr. Jas. T. Pearson an 
absolutely free and unsolicited advertisement. This gentle- 
man, moreover, is an electrical and mechanical engineer ; he 
gays so himeelf ; and we will never withhold the helping hand 
from a professional brother. 

The only fault we have to find with Mr. Pearson is, that 
he presents us with no leas than six novelties at once, and 
the fact that a busy man can find time to digest the whole 
is due to the uniquely interesting style in which these 
“unique specialities,” as Mr. Pearson rightly names them, 
are described. We eay unhesitatingly tbat had not Mr. 
Pearson been an inventor of the first water, he must have 
been an author, so enthralling is his method of composition, 
and so masterly his treatment of matter which, in other hands, 
would have been dry. 

May we say how utterly impossible it is for ordinary, 
uninventive people like ourselves to appreciate in an adequate 
fashion the mental processes involved in thinking out such 
а device ав the warning or alarm bell which is described by 
Mr. Pearson with almost elaborate detail ? 

After explaining the necessity for some warning appliance 
for use on cars, and the benefits which would result, the 
inventor proceeds :—“ The existing bell could be utilised, or 
another, and hung loose on a short, thin chain to swing 
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under the car, во аз to be struck continually with a flexible 
atriker a few inches long, with a muffled knob, fixed at one 
end of an axle to swing round with it, about 8 in. long.” 

How simple it seems when described like that! But we 
know that they are the simplest things which are the most 
perfect. Now the language of the inventor becomes almost 
grandiose, elevated by the ardour of philanthropic genius. 
“The belli having the same and a pleasant tone 
would be ised and act as a warning signal, and 
accomplish the highly desirable consummations indicated 
above, as the renowned Bell Rock signal has done with its 
melancholy, but welcome and assuring, reverberating, resonant, 
sonorous, and penetrating sound to mariners, as it continually 
tolls . . . and there is no doubt that there would be less 
wrecked cars by collisions, and injaries caused, and fewer 
lives lost, in future." 

When we have caught snatches of the wondrous music 
obtained by the motorman by the simple pressure of his 
clumsy boot, how often have we longed for more! How 
often have we envied the dwellers in the down-town blocks 
of such blest cities as New York, where the music of a thou- 
sand cars is heard all day! How merrily would our articles 
go if written to the song of the constant clanging bell! No 
more will the music-ache of the weary inhabitants of our 
towns have to be appeased by the gay barrel-organ when Mr. 
Pearson’s invention is applied to every car. 

In our brilliantly lighted modern cars the motorman has 
to be protected from the penetration of much light to the 
front platform. Let us disclose how Mr. Pearson over- 
comes this difficulty: ©“ All that is required to obviate 
this cause of accidents is the familiar spring roller blind now 
used in railway carriages . . . . and hung ouíside instead 
of inside, во that the driver can pull them down when he 
goes into the cab, and by touching them when he goes out 
they will be automatically drawn up." 

Words fail to express our admiration for the man who 
proposes to make travelling safer by means of hanging an 
inside blind outside, making it not only waterproof, but 
attractive and pleasing at the same time. We were not sur- 
prised on turning the page to find that “ serious injuries to 
passengers through being jerked off the top of cars also occur 

. . . and this objectionable feature can be obviated . . . . 
by applying the admirable principle of the blinds just 
described.. . . to allow the passengers to cover the seats 
when wet, and when rising be automatically drawn under 
the seat out of the way, and dried immediately by the cur- 
rent of air caused by the motion of the car." 

If we read Mr. Pearson aright, the future passenger may 
sit down on the top of а саг and rather enjoy getting wet, 
because he knows that on rising he will be drawn under the 
seat and dried without trouble or risk of chills. That being 
so, we are perfectly willing to believe that the same advan- 
tages, if any (note the inventor’s modesty’, as those claimed 
for that prodigious monstrosity . . . . the covered 
double-deck car can be obtained at one-fifth the cost, and 
the car is not made top-heavy and liable to be jerked off in 
a collision, and the passengers with it.” 

Mr. Pearson has recognised that the most serious acci- 
dents sre caused by persons being knocked down by cars, 
and supporte this statement by the following figures :— 
From 1901, 188 people were killed by trams, cabe, horses 
and vans, while 9,179 were injured in tbe ваше, a total 
casualty list of 9,383," and he follows up this invention of 
a new system of arithmetic with a life-guard by which 
“the person is tripped up by the heels, and its legs knocked 
from under it, by the projecting tray, which is soft, and 
falls against the cusbion or concussion breaker’ formed by 
the net in front of the end of the car, and then drops down 
on to the tray, and is carried forward unhurt until the car 
stops." For such a comfortable ride as this we think “it ” 
ought to pay a fare. It may be found necessary to issue 
bcoks of instructions to intending passengers, but, when 

properly used, we believe that a considerable amount of 
revenue may be earned with this * humane guard." 

Another of these truly immense inventions is the © obstacle 

brake," which is described in the inventor's best style, as 
follows :— The frictional surface presented by them to the 
rails is 1,000 times more than the wheels present with 
slipper-brakes ; and 10 times more than magnetic ; and, in 
addition, also present a large surface to the track on each 
aide, of the] rails,) rendering it utterly impossible for the 


wheels to skid ! ! ! 1? (Three of these! are by the inventor, 
and we have added one in case the full significance of the 
sentence might be overlooked.) “It will, therefore, be 
obvious that cars running at any speed can be brought to a 
dead stand in less than half the distance than they can with 
any other brakes. They can also be arrested and the speed 
reduced automatically when running above the regulation 
speed. The weight is not taken off the wheels, and there is 
less probability of its being derailed, and, although the 
stopping will be more abrupt, it must not be overlooked 
that cars are built to sustain shocks when in collision, and 
as the difference between the damage done by the latter 
compared with being derailed will be insignificant, as it will 
not be wrecked, and the passengers seriously injured or 
killed, and ali the driver has to do before dropping the 
brakes is to call out to them to sit tight." 

Readers may draw their own conclusions from that mag- 
nificent sentence. We have felt for long the need of some 
assurance that any car on which we ride shall be provided 
with a dependable emergency brake, although we never 
hoped, iacking the imagination, for one во powerful that the 
effect of stopping would be greater than a collision. Wecan 
never be sufficiently grateful to Mr. Pearson for this 
culminating invention, and we trust that the B.O.T. will not 
restrict the use of this brake to tramcars. 

Passing over a “Trolley Arrester," which, in Mr. Pear- 
son’s picturesque language, will prevent disorganisations of 
the overhead equipment by the Fiendish Flying Trolley, we 
arrive at those inventions which fully justify the assumption 
of the title electrical engineer,” for we are told that a very 
large saving can be effected by collecting the waste current 
from motors on the axle and returning it, and thus prevent 
its leakage through the rails and electrolysing." 

Is not that a crowning triumph ? To do away with the 
necessity of bonding the rails, and to have no return circuit 
whatever, if we uaderstand the inventor correctly ? We are 
convinced that all this bonding business has been simply 
assisting the leakage of current, which we ought long ago to 
have assisted back to the motors instead of helping it away 
from them. How stupid we have been ! 

Our conviction is strengthened by reading: “ The over- 
head equipment of new. tramways and extensions can also be 
constructed at half the cost by dispensing entirely with costly 
columns or poste, span-wires and * way-leaves, and without 
* boosting-cables ' and bonding, and there will be no dis- 
organisation of the overhead equipment, interruptions of 
traffic, and loes of revenue tbrough tbat cause, and disabled 
сагв by being dead-shorted.' ” 

We believe that pamphlets containing all the above in- 
formation, and much more of vital interest to the intelligent 
manager or engineer, have been sent to every tramway in 
the kingdom, and we may anticipate enormous developments 
in the near future. 


ALTERNATING CURRENT MOTORS FOR 
VARIABLE SPEED. 


BErorE the June meeting of the American Society of 
Mechanical Engineers a paper on the above subject was read 
by Mr. W. I. Slichter. 

The author does not claim that the alternating current 
motor can compete with the ccntinuous where continual 
variations of speed are required, but he wishes to show that 
variable speed is not impossible with А.С. motors. Не points 
out that the speed of an А.С. motor may be varied in the 
following ways :— 

1. By varying the pressure applied to a motor having a 
suitable resistance in the secondary. 

2. By varying the resistance in the secondary. 

3. By changing the connections of the primary in a 
manner to change the number of poles. 

4. By varying the frequency of the applied voltage. 

The characteristics of an induction motor are similar to 
those of а continuous-current shunt motor—viz., at a con- 
stant impressed voltage (and frequency) the speed will 
remain practically constant through в wide range of load. 
The ky gradually falls as the load increases until a 
critical point is reached, generally 15 to 20 per cent. below 
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the normal, beyond which the motor is pulled up. Keeping 
the load the same and reducing the impressed voltage has 
the same effect. 

Pressure Control—A_ suitable “ compensator ™ reduces 
the voltage to the desired value. The power lost is about 
5 per cent. of the amount transformed. The rotor should 
have a high resistance, viz , such that would give a full-load 
speed about 10 per cent. less than in a normal motor. 
As the load is increased, the speed will fall to abont 30 per 
cent. of its full value without the motor being pulled up. 
The efficiency of such a motor is very low, thus for one of 
50 H.P., the efficiencies per cent. would be: full speed, 81 ; 
J speed, 59; 4 speed, 37; and ] speed, 17. 

vheosttt Control.—In this method the rotor must have 
slip rings. A variable resistance is connected in series with 
each ring, and the drop in speed for any given torque 
is practically proportional to the resistance of the rotor 
circuit, The efficiencies of 50-H. b. motors are respectively 
86, 65, 43 and 22, at the four speeds full, $, 4 and 4. 

In this case the losses are in the resistance, not in the 
motor, which may, therefore, be of а smaller size than in the 
previous arrangement, 

Changeable Poles.—By using a pitch of winding which is 
commensurable with two numbers of poles, a motor may 
operate with, say, four or eight poles, six or 12, &c., by 
a slight change of connections. In such an arrangement the 
powers and efficiencies would be—full speed, 50 H. P., 86 per 
cent. efficiency ; half speed, 25 H.P., 74 per cent. efficiency. 

Variable Frequency.—The speed of a motor will vary 
directly with the frequency, and we have at full speed 
50 н.р. at 88 per cent. efficiency, and at half speed 25 H. P. 
at 87 per cent. efficiency. 

For this purpose generators have been built having two 
stationary armatures in the same frame, with two revolving 
fields having different numbers of poles on the same shaft. 

Some installations have several generators of different 
frequencies, and circuits are carried round the shops from 
each, to which the motors can be connected. 

Summary.—The changeable pole and variable frequency 
methods are the most efficient, but do not admit of a wide 
range of speed. The rheostatic method is the simplest and 
easiest of control, and is more efficient than the pressure 
method. The advantage of the latter is that the motors may 
be absolutely enclosed, but the large starting currents are 
objectionable. With the changeable pole, or variable- 
frequency method, the set speed is fairly constant for any 
load, which is not the case with either pressure or rheostatic 
control. 


REVIEWS. 
Steam and the Steam Engine. By A. JAMIESON, 
M. Inst. C. E. London: C. Griffin & Co., Ltd., 1902. 


Price 3s. 6d. 


This is the ninth edition of Prof. Jamieson’s well-known 


elementary manual; it has been brought up to date by the 
addition of appendices dealing with thermo-electric pyro- 
meters, the latest, type of indicator, the modern developments 
of the steam turbine, and examples of recent work in steam 
engineering. The book is avowedly intended for apprentice 
engineers and elementary studente, in connection with the 
City and Guilds Institute's technological examinations, and 
therefore an enormous number of examination questions 
have been included at the ends of the Lectures into which the 
book is divided, and in an appendix. 

Having regard to the lamentable state of mathematical 
training in elementary schools, the author commences with 
three lectures on mensuration ; then follow thermometry, 
the laws of heat, the properties of steam and its behaviour 
in the steam engine cylinder. The rest of the book— about 
one half—consists mainly of the detailed descriptions of the 
parts of engines and boilers, with especial reference to 
marine and locomotive engine practice. 

There is a slight error in the description of squared paper 
on p. 12, the length of side of each square being given as 
1 of a square inch. The statement on p. 16 that logarithm 


books are not usually permitted in examinations is already, 
at least in part, inaccurate. Jt is somewhat surprising to 
notice that after eight editions the word “ frustum " is still 
repeatedly mis-spelt ** frustrum." The awkward conversion 
from Fabrenheit to Centigrade scales can be simplified to an 
easy process in mental arithmetic in the following manner: 
—C. to F.—Multiply by 2, subtract one-tenth from the 
product, and add 32. Thus, 15° C.=30—3+432=59° F, 
Е. to C.—Subtract 32 and divide by 2, add 1 + r3; + ry, 
Kc. Thus, 60° F.—14 - 1:4 + °14 + · 014, &e,=15°5° C. 

The simple short, cuts depend, of course, upon the fact that, 
9/52 1:8—2 —'2, and 5/9="5="5 + *05 + 005+ &c. 

The experiment of Tyndall described on p. 40—focussing 
a beam of sunlight upon a point in the interior of a block of 
ice—is, perhaps, not quite so apt as it might at first appear 
as an example of radiation ; there is no reason, except the 
imperfection of the ice as a transparent material, why the ice 
should melt at the focus of the pencil of rays, as the radiant 
heat ought not to become sensible there rather than any- 
where else, unless there is a heat-absorbing construction at that 
point. We regret to say that the author has not corrected his 
value of the mechanical equivalent of heat to correspond with 
the accepted value. The distinction between internal and 
external work done in the evaporation of water is clearly 
brought out by the author in a lecture specially devoted to 
this subject. It is not always fully understood that part of 
the so-called “latent” heat of steam is really turned 
into useful work in the very act of evaporation. 
The statement that superheated steam is not much 
used, on account of its destructive effect on packing 
and on the surfaces of the slide valve and cylinder, is 
somewhat behind the times ; superheated steam is rapidly 
becoming commonplace, and the difficulties formerly met 
with have been overcome. The tips given on p. 121 
for the benefit of examinees lay the author open to the charge 
of having produced & cram-book, though the practical infor- 
mation with which the book is packed renders the stigma 
undeserved. Without doubt the work is admirably adapted 
to the needs of elementary students, and merita high praise. 


Elementary Applied Mechanics, Ву A. JAMIESON, M. I. C. E. 
Fifth edition. London: Chas. Griffin & Co., Ltd. 1902. 
Price 38. 6d. 

With the new edition of this popular manual are inoor- 
porated a very large number of test questions, most of which 
are obtained from the Science and Art examinations of the 
past 12 years. А new Appendix is devoted to limit gauges 
and micrometers, which are now so universally employed in 
engineering works. The book itself is written for students, 
forming а companion work to the author's well-known 
manuals on Steam and Electricity. It is of an essentially 
practical character, the gravitational units of force and work 
being employed throughout, and the examples chosen being 
largely drawn from the workshop, with admirably clear 
illustrations. The application to actual machines of tbe 
various principles and mechanical devices explained and 
described is abundantly demonstrated, thus giving a living 
reality to the dry bones of theory wbich cannot fail to interest 
the student and sharpen his faculties of observation. The 
work deserves high commendation both as a class-book and 
for private study. 


Telephone Lines and Methods of Constructing Them Over- 
head and Underground. Ву WALTER С. OWEN. 
London: Whittaker & Co. 


There is not much in common between telephone lines 
and cookery, yet one is inevitably reminded of Mrs, Glasse 
and jugged hare by the opening paragraph of Mr. Owen's 
book: ~ Ап important preliminary to the erection of an 
overhead line is that of obtaining the necessary wayleaves." 
Though we believe George Augustus Sala somewhere said 
that the quotation was a mistaken one, still there is a very 
general idea that Mrs. Glasse’s instructions were, “ First 
catch your hare," and so Mr. Owen says, First get your 
way lea ves, otherwise “stoppage of work will not 
infrequently result.” The work is designed to impart 
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“а general knowledge of the methods employed in 


Various countries of constructing both underground and 
aerial telephone line circuite.” Its principal value lies in 
the practical descriptions which the author gives from his 
own experience, which will be found useful by many who 
are engaged in line construction. Where Mr. Owen gets 
beyond his own experience he is less reliable, as, for 
example, in the indication on p. 159 that a common return 
wire is frequently adopted as a means of overcoming 
inductive effects, and to save the cost of a separate metallic 
circait for each subscriber. The description of this method 
naturally finds a place in such a work, but it should not be 
regarded as опе for adoption in any “ exchange system.” 


Design of Dynamos. Ву 8. P. Тномрѕох, F.R.S. London : 
E. & Е. N. Spon. 1903. Price 123. net. 


This is а short work intended primarily for the author's 
own students. It is confined to continuous-current gene- 
rators, and is not intended to supersede the author's more 
complete work on dynamo-electric machinery, & seventh 
edition of which will shortly appear. 

It has been а custom with authors of works of this class 
to claim that, by the aid of their particular text-book, апу 
person, even if possessing no previous knowledge whatever 
of the subject, could easily design satisfactory dynamos. 

We are glad to note that Prof. Thompson in his intro- 
ductory remarks does not make such a claim. Не points 
out that although the scientific principles of dynamo design 
can be taught with precision, the satisfactory design and 
construction of dynamo machinery require practical experi- 
ence and judgment, just as much as any other branch of 
engineering work. 

In the general arrangement of the book the author takes 
us through magnetic and copper calculations, remarks on 
insulating materiala and armature windings, predetermina- 
tion of efficiencies, and the design of dynamos on the principles 
laid down in the preceding chapters, and concludes with а 
series of examples of up-to-date dynamos by leading makers. 

There is also an appendix containing wire tables and a 
sample schedule for entering up particulars of dynamo 
calculations. 

In the chapter on magnetic calculations we notice that the 
curves are given in the practical units of inches and pounds, 
instead of "bane given in units which require to be trans- 
lated before they can be compared with one's own results. 
This little detail of itself is sufficient to commend the book 
to the practical designer. 

Of the curves we think the most valuable are those 
relating to hysteresis, eddy currents, and the ratio between 
the apparent and true density in armature teeth. 


Indealing with copper calculations, the author gives a curve, 


showing the variations of value of the temperature coefficient 
for different types of construction of armature and different 
peri 8 . The author mentions that the amount 
of the draught from the armature causes a similar variation 
in the value of the temperature coefficient ot the magnet 
windings, and it would have been an advantage if he had 
given us a curve of this also. 

Equalising rings are dealt with, and an illustration given 
of an armature fitted with them ; the rings, in this instance, 
are placed at the end of the armature remote from the 
commutator. On the subject of sparking, we notice the 
author adheres to the idea of a ratio between the forward 
and cross ampere-tarns, in preference to the more usual 
method of dealing with the voltage in the coil during its 
period of short circuit. 

The examples given of dynamo design include machines 
by the late Prof. Short, Mr. Hobart, Messrs. Scott and 
Mountain, Messrs. Kolben & Co., &c. 


Mechanical Refrigeration. By HAL. WILLIAMS, London 
and New York: Whittaker & Co. 1908. 


The subject of mechanical refrigeration is one in which 
there has never been much literature. The importance of 
refrigeration to this country is great. The earlier machines 
worked with air as a medium, but these are less 
effective than the machines which work with sulphurous 
ecid, ammonia, or carbonic acid. The theory of refrigera- 


tion occupies the first part of the book, and the thermo- 
dynamics of the subject are fully dealt with. Chapter IIT. 
is historical. Kirk’s machine appeared in 1861, and did 
good work. In 1868 Postle invented a cold-air machine. 
Coleman and Bell built a cold-air machine in 1877, which 
was used in the trans-Atlantic trade. A machine of this 
type was fitted on the Strathleven in 1879, а steamship 
which brought home the first cargo of frozen meat from 
Australia, The Dunedin brought home 5,000 sheep 
in 1881. 

The ammonia machine was made by Linde, in 1873, and 
very many agents have been employed, notably methyl 
chloride and analogous substances, and even acetylene, but 
practically ammonia and CO, alone hold the field to-day. 
Ammonia at 0° F. has a pressure of 30 lbs. per sq. in., a 
latent heat of 555°5 B.Th.U., measures 9:1 cb. ft. per 
pound, and has a specific heat of 1:02. It liquefies at 
— $30? F. under 1 atmosphere of pressure, and is the only 
volatile alkali known to science. Nature might have selected 
а pleasanter exception to the rule of non-volatility. To 
rescue а person in a room full of ammonia vapour, the 
rescuer may safely enter if he covers his mouth and nostrils 
with а wet sponge or waste, which will absorb the ammonia 
for a time. Vinegar, weak acetic acid, or beer should be 
administered to the sufferer, as a restorative. 

Carbonic acid or anhydride is not unpleasant, in the same 
sense as ammonia, It is simply neutral, and does not sup- 
port life. It is thus safer to employ than ammonia. Its 
manufacture and compression are described. It may be sold 
at 1,800 lbs. pressure, ammonia beiny restricted to the more 
moderate pressure of 1,000 lbs. 

The various types of machine are described in some 
detail, with great impartiality. In the chapter on auxiliary 
plant, the author makes some strong remarks on the consult- 
ing engineer, who, not content to act ая a consultant and 
advise us as to which appears the best machine to buy, must 
himeelf design that in which he cannot be an expert. 

A chapter is given to insulation, for which hair-felt again 
heads the list, kapok fibre coming next. Another chapter 
deals with brines, others with water distillation, the faults in 
ice, such as the red core due to rust, ice making, and the 
construction of ice stores. 

Finally, cold storage is treated of, with practical remarks 
on the special treatment of all sorts of produce. | 

Electrical power transmission should be employed in 
freezing houses, but electric driving is not recommended to 
drive compressors—the worst work a motor can be set to do, 
probably because of the varying torque, which does not 
exist in those compressors which have several cylinders set 
radially to one crank pin. 

Taken all round, this is a most excellent treatise on the 
subject, | 


CORRESPONDENCE. 


Free Trade Zones in Italy. 


There is а movement now in progress in Italy which has 
an important bearing upon the controversy raised by Mr. 
Chamberlain. At a meeting of the Union of Italian 
Chambers of Commerce, held їп Rome on June 28th and 
29th, resolutions were passed demanding the immediate 
establishment of Free Trade zones in the chief maritime 
cities. 

The following are the principal regulations proposed :— 

1. All goods may freely enter these zones without paying 
any customs duty, and may equally be sent out free of duty 
if destined for export. | 

2. The manufacturing and other handling of goods in 
these zones will be exempt from all customs formalities and 
duties, 

3. The necessary buildings of every kind will be allowed 
within the zones. 

4. Food and drink consumed within the zones will pay 
the proper taxes. 

5. 'These free zones are to be established solely to favour 
exportation, and only in those cases in which no harm can 
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be done to the existing home industries. Any goods sent 
from these zones into the interior of the country will be 
gubject to customs duties under the maximum tariff, aug- 
mented by a surtax. 

The above summary clearly explains the scheme. The 
Italians have discovered that duties upon imports make it 
extremely difficult to do an export trade. The Italian 
Chambers of Commerce, therefore, propose that factories and 
workshops shall be established at the sea porta in zones free 
from all customs duties. There is already one such zone on 
a small scale at Genoa. The free area is surrounded with 
lofty iron railings, and armed policemen are constantly on 


the watch to prevent smuggling. This will serve as the 


type for the more extensive scheme now proposed. 

The scheme is chiefly of interest to Englishmen as 
showing how Protection breaks down in practice by its own 
weight, and how Protectioniste are driven to all kinds of 
subterfuges to escape the logical consequences of a false 
theory. This Free Zone plan will obviously be injurious to 
many Italian manufacturers in the interior, for they will be 
unable to continue—in face of the competition of the Free 
Zones—any export trade that they may have already 
developed. It is true that they will be confirmed in the 
privilege of charging their own countrymen an excessive 
price for manufactured goods, which means that one Italian 
manufacturer in the interior will be producing at high cost 
for Italian consumption, and another Italian manufacturer on 
the coast will be producing at low cost for foreign consumption. 
In England, happily, we are saved from the iron railings and 
the armed policemen, and the high internal prices, because 
with the aid of Cobden and Peel we have succeeded in 
making our whole island virtually one free port. | 


Harold Сох, 


Secretary to the Cobden Club. 
Gray's Inn. 


Regulation of Traffic at Tramway Termini. 


The efficient regulation of traffic at busy points on tram- 
ways is receiving considerable attention in all our cities, and 
I shall be glad if you can allow space in your “ Correspond- 
ence" column for me to ask what are the most satisfactory 
solutions of the problem ? 

Where no system of marshalling the people is enforced, 
the weak and meek can stand waiting until the pressure is 


Pd 


same time would facilitate the movement of horse-drawn 
vehicles and automobiles. Passengers always wait on the 
footpath for an omnibus, which draws alongside of the curb, 
and, after loading, is pulled out into the centre of the roadway. 

The accompanying aketch shows this idea applied to one 
of our busiest tramway termini. 

It shows cars discharging and picking up passengers from 
the footpath, and in most cases shown, it is possible to do 
this without inconvenience to frontagers. 

The essentials appear to be (1) to avoid fixing rails close 
to the curb near side streeta from which the view is obscured 
by buildings ; (2) to utilise footpaths adjoining open spaces, 
or оп or under bridges for this purpose as far as practicable, 
It is clearly necessary to have Parliamentary powers for such 
an innovation, but the Board of Trade would, I feel sure, 
facilitate any effort to secure such an improvement. 

Have any of your readers tried this or a better plan? 


T. St. I. E. 
London, July 24th, 1908. 


International Fire-Prevention Congress. 


With regard to the report that you give of the Inter- 
national Fire-Prevention Congress, may I be allowed to make 
the following remarks relating to the two addresses to which 
you allude :— 

First, with regard to Mr. Alex. Siemens's paper, the system 
of fire alarms recommended by Mr. Siemens is gradually 
dying out in practice. No fresh installations of them are 
being made, and those already in use are being suppressed, 
and with reason. Their utility is very questionable. Expe- 
rience has shown that they are the last thing thought of in 
times of emergency. One often веев а crowd assembled in front 
of one of these alarms without anyone thinking of using it; 
the excitement is often so great, that even those whose pro- 
perty is involved do not think of it. Moreover, these 
alarms necessarily occasion losses of time which may be con- 
siderable in the case of unoccupied houses, or fires that 
occur late at night. The use of the telephone is universally 
admitted to be unsuited to this purpose, as it affords no indi- 
cation of the time at which the alarm was given. The 
telegraph is also unsuitable, as it neceesitates special 
operators; thus there only remains automatic transmission 
by шеаав of a toothed wheel, as Mr. Siemens suggests. 


relieved, while the pugnacious force their way in with undue 
vigour. 

One only need observe crushing for а few momenta to see 
how much slower the progress i8 than if everyone goes in 
turn in an orderly manner. 

Manchester tried the queue with which we are familiar at 
theatre entrances. The County Council started with a 
similar system. | 

I consider that policemen should be stationed at every 
busy terminus in sufficient numbers to compel the taking of 
places in the order of arrival at the starting place. 7 

Where large numbers enter trams, special provision 
should be made. We have in our ‘buses at every 

corner in London an object lesson, which, if applied to the 
tramways, would enormously reduce the risk to those entering 
the cars by keeping them out of the roadway, and at the 
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Nevertheless, in order to be reliable, the circnit should be 
entirely metallic and underground. In that case the cost 
would be enormous, especially as the alarm stations would 
have to be very numerous. 

A better solution of the problem is that suggested by 
M. Mollo, chief of the Naples Fire Brigade, and sent by 
him to me. In his system, he utilises automatic wireless 
telegraphy. The transmission boxes are fitted with various 
buttons, which indicate the locality, the nature and the im- 
portance of the fire. | 

As to Mr. Oatway's paper, I was happy to see that my 
apparatus, described on page 99 of the same number of the 
ELEcTRICAL REVIEW, fulfils completely the conditions that 
seem to have been voted unanimously at the meeting. Per- 
haps it is the only one that does fulfil them in practice. 
In, fact, the firat condition requires that eyery hause, and 
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even every market-place should be provided with a trans- 
mitter. Can we imagine a town like London provided with 
snch an extensive and such a complicated system? We 
might, it is true, use the telephone service to a certain 
extent, but everyone is not connected with the telephone, 
and we should lose time in establishing communication with 
the central office; the system is only too prone to get out 
of order, and there is no means of utilising the system pro- 
posed by Mr. Siemens for finding out whether there is any 
current or not (circuit constantly closed). 

The first condition laid down by Mr. Oatway is, that the 
apparatus shall be able to work under any atmospheric con- 
ditions, an impossibility with wires which are broken by 
wind and snow, and fused by lightning or by the fire itself, 
as in the case of the warehouse fire at Antwerp, the fire at 
the Lacroix paper factory, &c. 

Let us consider, on the other hand, my wireless automatic 
alarm. It has advantages over all the combinations that 
can be made with wires either for transmitting or receiving, 
and it avoids all the disadvantages attached to wires. In 
fact, as the distance of transmission is short, and can be 
still further diminished by the use of repeaters placed in 
each district, we could construct apparatus that would be 
sufficiently strong and well protected to be sbeltered from 
all outside disturbances. Indeed, the connections to earth— 
а fertile eource of disturbance—might be replaced by con- 
densers, and the antenna used could be very short. More- 
over, the smallness of the transmitters would enable them 
to be protected from fire by means of a fireproof case. 
Aothing would be more simple, with this apparatus, than to 
make observations. I have tested mine several times а day, 
merely by holding а candle near the thermometer. 

At Ше fire station only а single receiver is required, во 
that matters are simplified greatly. 

Moreover, this apparatns would prevent firemen from 
going out uselessly, a desideratum that cannot be obtained 
with ordinary telegraphy. The occupants of the house being 
communicated with by means of a local signal can stop the 
transmission, if they think that the intervention of the fire 
brigade is not required. If the firemen have already started, 
they are notified by the cessation of the signals at tbe receiver 
with which their engines are provided. This receiver is 
similar to those used on the Marconi war сагв, | 

The firemen can also receive notice when en route of any 
other fire that may have broken out, апа proceed in that 
direction when they find that they are no longer required at 
the first one. 

E. Guarini. 


Protection or Fair Trade? 
(Concluded from page 176.) 


The reply you make to the disadvantages put forward 
against Free Trade is usually called the **consumer 
argument." Other Free Trade writers have laid down this 
argument in the same sense; they have expressed it in 
different terms, such as “ cheapness to the conrumer,” 
** Protection legislates for the few to the detriment of the 
mans, Look after the consumer and the producer will look 
after himself." 

Tbe primary fallacy of these theories is that, Free Trade 
is supposed to poesess some virtue in producing cheapness. 
No doubt this idea is engendered in the course of time owing 
to the underselling of our native producers by foreigners, so 
that the idea must have come about that all that comes from 
abroad is cheap, or sold under cost, or even, in some minds, 
that we do not pay for it at all! This last notion is aptly 
(and innocently) illustrated by the clever caricaturist, 
Mr. F. C. Gould, in the Westminster Gazelle. А flock of 
quails, coming like manna from the skies, and Mr. Chamber- 
lain as Moses: Go away, you quails,” says Mr. Chamberlain, 
* you interfere with our native chickens." I agree, of 

course, that if foreigners were to give us their wheat or wool 

ot motors for nothing, it would be foolish of us not to 

accept them ; but I assure my Free Trade friends that they 

do not give them for nanght : on the contrary, they require 

anà get full value in malt or wool, and, beyond that, a good 
profit into the bargain. 

The truth is, that this apparent cheapness is not real; it 

i XA exist, Oheapness is merely relative. In com- 

Parison with English goods, foreign goods may appear cheap, 


but they are not truly cheap ; the home-made article is dear. 
The right policy should not be to encourage the foreign 
producer with our orders, but to help the home producer to 
make as cheaply as the man abroad; and that he is able to 
do this if you give him the chance, I have demonstrated in 
my last letter. 

You illustrate your argument by the story of the printer 
who required an electric motor. The lowest English price 
was £170. The lowest foreign price £100. Mr. Wilson 
avers that the nation is the loser, because the English motor 
maker did not get the £170; you say the printer was right, 
and being £70 better off, could spend this sum more pro- 
fitably in the country. If you consider the two individuals 
solely your contention may be right, but if you consider that 
both belong to the same nation or family, you will find that 
from a national point of view the country cannot possibly 
have gained. What B bas gained, A bas lost; but you 
cannot get over this point—.£100 has left the country, 
money which would have remained here in wages or profits, 
with the small exception of the cost of raw material, such as, 
in the case of the motor—raw copper, cotton and mica. 

Theories.—The early Free Traders must have seen this 
point, i.e., of encouraging the foreign producer, and the con- 
sequent threatened loss of capital; and tbe weakness of the 
“consumer argument" must have been revealed to them. 
What did they do? They produced a couple of theories to 
disprove the common-sente view. These are:—(1) If а 
man or а nation cannot muke a thing as well as another, he 
will make something for which he is better fitted; (2) 
Goods imported are paid for by goods and services 
exported. | 

If these two theories are right, your consumer theory is 
correct—but are they ? These theories were given us by a 
former generation of thinkers, and expressed by such men as 
Adam Smith, Ricardo, Mill, &c. The present generation 
has accepted them, for if they disbelieved them they must 
also disbelieve the whole of Free Trade, But they are 
fallacious and mischievous and without common sense, as I 
will show. To my mind the question now occurs, How 
could otherwise sane men bring these theories forward as if 
they were laws of nature? The answer is that they 
fitted into the times when they were coined. A century ago 
—even 50 years ago— England was the factory and workshop 
of the world. The rest of the nations, with small exceptions, 
were agricultural. New Continents were entering the 
horizon of commerce, but they were purely agricultaral. 
Our Free Trade thinkers considered this providential. 
* You," they called out, ** are best fitted to grow wheat and 
cotton and potatoes ; we are best fitted to weave your cotton 
and to fashion iron for you." 

This worked well then, but in the course of time other 
nations would not play the game; and to-day there is no 
such dividing line between agriculture and manufacture. 
That law, which appeared true 50 years аро, is to-day а 
hollow mockery. Yet you Free Traders cling to it, and in 
pursuance you practicaly say just the contrary to what 
Adam Smith thought was the case; you say an Englisb- 
man in Spitalfields is not fitted to weave and dye silks as 
well as the German of Crefeld ; the Englishman in Birming- 
ham is not fitted to make electric motors as well as the 
Americans of Pittsburg, and so on in all those trades which 
we have permitted to leave our shores. 

All this may seem strange to you, but your story of the 
printer and his motor comes to nothing short of this. Soil 
and climate may fit one country to produce something better 
than another, but when we come to modern manufacturers 
this theory is absurd and must ultimately lead to disaster. 

The second theory worked out by our Free Traders, and 
which we can see repeated weekly in the Spectator and daily 
in numbers of newspapers, says :—‘* We pay for our imports 
by our exports in goods and services (for shipping, &c.), 
and as foreign nations make best what we cannot make, and 
we make what they cannot make, it follows that the exchange 
must leave a profit.“ 

. Do actual facts bear out this theory? We buy from 
abroad our food-stuffs in order to live, because we have 
reduced our own agriculture. We buy raw material and 
manufactures because we have at present no choice. We do 
not regulate our importa in the slightest. We open our 
mouths, shut our eyes, and wait to see what the foreigners 
will send ue. If you go to a horse-dealer and he knows that 
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you will only buy a bargain, he will make a cheap price for 
you. If be knows that you must have the horse, he makes 
you pay through the nose. Say what you may, theorise as 

ou like, we are at present paying through the nose for our 
imports. 

New, how about our exports ? Неге again it ів not we, 
but the foreigner who has the choice. He will buy from us 
only what he does not want to make himself. Adam Smith 
and his theory do not count with him. He puts a tariff on 
what he likes, and not on wbat we wish him to, and he buys 
from us only those goods which will pay us the lowest wages 
and the lowest profits. These are hard facta, and common- 
sense ones. Can I credit that you will not accept them ? 

Since this theory was given, something further has 
occurred. The balance of trade (i.e., the difference between 
our visible imports and exports) has enormously increased 
from £60,000,000 in 1870 to £180,000,000 in 1902. It 
is, of course, obvious to the Free Trader that services for 
shipping could not account for the difference, “ Never 
mind,” he says, we will include the interest on foreign 
investments.” He does not see that this alone upsets his 
theory of a profitable exchange. By using interest as pay- 
ment for part of our imports no wages are paid ; neither are 
there taxes, expenses or profits. This admission on the part 
of the Free Trader also proves something further. A ration's 
accounts are not different to those of an individual. Sup- 

a man has а business which brings him in £1,000 а year, 
and beyond that he has investments representing savings, 
the interest on which is £500 a year; if this man lives on 
£1,500 a year he puts nothing by, and if he is careless 
besides, he will have to live upon capital, unless he 
reduces his living expenses. Now, that is the position to 
which our careless way of believing that we can import, 

dless of common sense, is leading us. 

“I have heard this cry for 30 years,” says the Free 
Trader, “ and if true, the country would have gone to the 
dogs long ago,” but 30 years is a short time, and there 
are some retarding forces. Let us, however, look to the 
future, and cast aside the theory that our imports are paid 
for by exports, and that this exchange leaves us a profit. 

The Consumer Theory in Practice.—I have shown to all 
those who are willing to see, that this argument is fallacious 
in theory; its application in practice also bears this out. In 
order to justify it, we must show that we can actually and 
permanently obtain commodities from abroad which under 
no circumstances can be produced as well or as cheaply in 
our own country. 

I hardly think that it is necessary for me to say much 
about this; everyone can investigate it in his own trade, 
but it i8 my firm conviction that we do not get our butter, 
our eggs, our meat, our raw material, or our manufactures 
cheaply. We reduce home competition and rely on the 
foreign producer. He gives us temporary cheapness, but 
only until he has accomplished his object—namely, to kill 
home competition. He is then master of the situation, and 
squeezes us, and he will continue to squeeze us the more 
helpless we become. 

A well regulated list of duties, with preference within the 
MS will bring us real cheapness, but not this laissez faire 
policy. 

Take our trade, the electrical industry, and investi- 
gate thoroughly item for item. We have imported millions 
of pounds’ worth, and we allow our colonies to be over-run 
with German and American electrical goods. I say with 
deliberation that there is not a single article comprising 
the long list of electrical goods imported from abroad 
that we could not make as cheaply and as well had we 
but the same chances, It is well-known that tbe equipment 
of the so-called“ Twopenny tube was not cheap; that the 
American plant left the makers a good profit, and that we 
could have produced it at a lower cost had we had Protec- 
tion. We should then have had larger factories, and could have 
coped with this big work both at home and in the colonies, 
and I have competent authority for stating that the 
purchasers would have had to pay less; but as there was no 
English competition to overcome во there was no cheapness. 

It is also а fact that American and Swedish telephones 
have been sold more cheaply in Protectionist Germany than 
here. I have seen German lamps sold in Madrid to the 
consumer at a lower figure than in London. All that our 
consumers get is a temporary cheapness of the “ catch- 


penny” kind. A shopkeeper puts an article in his windoy 
at a low figure to get into the trade and to ruin his neigh- 
bour, but he sells ten other articles dearly under the cloak of 
being a “ cheap shop.” 

Individuals v. the Nation.—Reverting to the question of 
the printer. He may have got a cheap bargain, buat if duty 
had been paid for that motor it would have relieved. direct 
taxation. The printer would have had to pay less rent, legs 
rates, less income-tax, and so would his workmen. Direct 
taxation has increased to an alarming extent since Free 
Trade became operative. 

The Fulure.—Your consumer argument must not only 
logically, but actually, come to this—we shall all be con. 
sumers. How, then, are we to pay for our food which comes 
from abroad? The taxes required to keep up the country 
will fall on the consumers, and the tendency is already that 
way. We now pay 29, 000, 000 a year to aid the 
agricultural producer who has had to be sacrificed to the so- 
called ** cheap loaf.” | 

Skill and Invention,.—And if your solicitude for the 
purchaser is to prevail, and the producer is to shift for him- 
self, how will the skill of our workmen and the inventive 
genius of our people fare? Are they to be maintained by 
* technical universities" which will be paid for by the con- 
sumers? No. Your consumer argument sounds plausible, 
and has taken many in, but it is dangerous and wrong. He 
deserves well of his country who makes two blades of gras 
grow where only one grew before: that is the only true 
political economy. 

In conclusion, I maintain that no one who works is a 
consumer in an economical sense, He must produce firm 
before he can consume, or he must be dependent upon the 
success of the consumer, as, for instance, the policeman or 
the soldier. Pure consumers are but the idle who have 
inherited wealth and live upon it; and even they are better 
off if consols are high, and if the country is prosperous. 
But why should we legislate for the Drones, and leave the 
Working Bees free "—free at the mercy of our rivals? 

If there were any truth or reason in the belief that Free 
Trade gives cheapness to the consumer, it would still be 
wrong to try and attain it at the expense of the producer; 
but as it is fallacious in theory and non-existent in fact, and 
as it is the only seeming argument in favocr of our existing 
policy, then I say that policy has not a leg to stand upon. 


G. Byng. 


Development of the Current Interrupter. 


May I be allowed to confirm Mr. Wright's statement that 
the Wehnelt break can be used on an alternating circuit ? 

I have had occasion to employ the electrolytic break in 
every modification, and on coils originating from practically 
every maker, both British and foreign, and therefore venture 
to submit that Mr. Codd's contention that а coil will, under 
these conditions only, give from 25 to 50 per cent, of the 
full spark length, must be based upon some defect in his 
experimental arrangements. 

There may be a decrease in the spark length when using 
& coil with unsuitable aelf-induction in the primary, but this 
can be compensated for in a variety of ways. 

Coils which are fitted with proper primary windings will 
give their full spark when run from alternating currents 
through either а Wehnelt or a Caldwell break, and may, 
moreover, be made to yield unipolar impulses in the 
secondary. 

The disintegration of the platinum may be greatly 
diminished by using aluminium instead of the lead plate, and 
by suitably proportioning the exposed area of the platinum. 


A. W. Isenthal. 
London, July 31st, 1903. 


The I. E. E. Building Fund. 


With reference to your article in the ELECTRICAL REVIEW 
for the week ending July 31st, re the above, I beg to state 
that I am not quite of your opinion in this matter. 

First, I consider that the Institution ought to have a 
building of its own, and no! shared by some other institu- 
tion. Secondly, I аш given to understand that the pro- 
perty in Tothill Street is increasing yearly in value ; there- 
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fore the Institution can in a few years’ time (if found 
desirable) sell it at a considerable profit. Personally, I 
should like to see the Institution building in some prominent 
place, such as a main thoroughfare or square, but if this is 
not possible, owing to the scarcity of sites and the enormous 
cost of such sites, we must be content with what we can 
secure. Jf, as I have said before, the property in Tothill 
Street ts increasing in value every year, the members of 
the Institution need have no fear. 


London, S. W., July 31st, 1908. 


D. В. Broadbent. 


It will be interesting to hear how the Council of the 
Institution of Electrical Engineers will describe the meeting 
which took place last Friday at 92, Victoria Street. That 
the Council should see fit to hold a meeting of such import- 
ance a day or so before the summer holidays seems, to say 
the least of it, extraordinary. Out of some 8,500 Members, 
Associate Members, and Associates, there were, as far as one 
could judge, about 30 people present, of whom at least a 
dozen were Members of Council. 

With this truly representative gathering, the Council 
obtained the sanction of the Institution to purchase, at the 
sam of £16,500, certain property in Tothill Street. From 
what one may gather, it would seem that almost all, if not 
quite all, the available funds of the Institution of Electrical 
Engineers are to be used for the purchase of this site, upon 
e O in {һе distant future, a permanent home is to be 

ilt.. 

The whole affair has come as such a surprise that one is 
somewhat nonplussed. Why have not those who belong to the 
Institution been consulted ? Surely they have a right to a 
вау in the matter, and should have been properly circularised, 
and thus enabled to put on record their opinion of the 
scheme. 

It is curious how very many opinions seem to be in favour 
of quite a different scheme. 

As pointed out by the ELECTRICAL Review, the Institu- 
tion of Civil Engineers is likely to be absorbed by the 
Government offices sooner or later, and therefore this might 
be a not unfavourable opportunity for approaching the 
Institution of Civil Engineers as well as other scientific 
bodies with a view to a combined scheme. A central posi- 
tion might be obtained, and a large and commodious building 
be erected at much less expense to each individual Institution 
than would be incurred in the case of a separate building, as 
proposed by the Council of tbe Institution of Electrical 
Engineers. It is to be hoped that the hole-in-the-corner 
decision snatched from the few members who were present 
last Friday will not be taken as final, or as voicing the 
opinion of the members at large, and that every Member, 
Associate Member аса Associate will have an opportunity, 
at some later date, of signifying his approval or otherwise. 
It is a consolation to think that the investment is no doubt 
а sound one, as the value of the property will increase 
rather than decrease as time goes on. This certainly seems 
the only saving clause in the whole affair. 

A. M. I. E. E. 

[We refer to this matter in our leading columns.—Eps, 
EL. EC. RRv.] ; 


Hot-Wire Arc Lamps. 

My attention has been called to an article in your valued 
paper on hot-wire arc lamps. In this article the writer 
shows a singular lack of knowledge of modern arc lamp 
practice. His remarks re the dash-pot cannot even apply to 
inferior and cheap types of lamps made within the last five 


years. The percentage of failures due to dash-pot sticking 


taken from the books of one of the best known makers is 
given at 1 per cent., while dirty rods, improper trimming 
and break down of insulation account for 9 per cent. of the 
known cases of failure. Personally, I know of several instal- 
lations of over 100 arcs running continuously for a number 
of years without any dash-pot troubles of any description. 
The assertion that it is impossible to eliminate dust from 
the dash- pots makes one wonder whether this is the year 
1903 or 1890, also the statement that hot-wire lamps are 


likely to cause а reaction in favour of aro lighting by old 
usera and others savours of the American catalogue. 


should very mnch like to know the percentage of old users 
with whom arc lamps of decent make have come into dis- 
favour. The mere avoidance of parts that have been 
proved to work satisfactorily for years—namely, the coil and 
dash-pot—does not in any way suggest that improvements 
have been substituted. To say that three lamps can be 
run in series on а 240-volt circuit does not seem in any way 
remarkable, and leads one to infer that the solenoid lamp 
cannot he made to run under these conditions, and where 
the mysterious 50 per cent. more light claimed for the hot- 
wire lamp comes from the writer can only suggest, for I am 
under the impression that three arcs maintained by means of 
solenoids would emit the same light as three regulated by 
hot wires, provided, of course, the carbons, current consump- 
tion and voltage across the arcs were similar. Is it that the 
series coil of solenoid lamps accounts for the 50 per cent. 
decrease of light to obtain the alleged reserve of force to 
overcome increasing friction of the dirty dash-pot ? 

Another point I crave Mr. Tomlinson Lee to enlighten 
me on is, how he obtains a 72-volt arc with three lamps in 
series on а 220-volt circuit when the current consumed is 
5:5 amperes, and the resistance of the lamp mechanism ів 
distinctly stated as 2 ohms? Surely Ohm's law applies even 
to a hot-wire arc lamp. Again, how can the best result be 
obtaining on alternating circuits when you have a lamp 
mechanism resistance of 2 ohms? 

I would like to know what would happen to the three 
lamps running in series on a 220-volt circuit if the 
mechanism of one became dirtier than the others. Would it 
refuse to strike and allow the other two to flare away with 
long arcs, or has Mr. Foster to use a shunt coil or shunted 
hot wires ? 

I should like to remind the writer that it is quite possible 
to design a solenoid lamp that can be switched over from con- 
tinuous current to alternating current circuits and rie rersd, 
The reason why this type of lamp is not generally made, is 
that the solenoid lamp only exists for commercial 
purposes, | 

N. D. W. 


“G. N.?“ Sutton.—Your address was omitted from your 
letter.— Ens, 


MUNICIPAL TRADING. 


AN important report has been drawn up by the Joint Select 
Committee of Lords and Commons which was charged with 
the consideration of this subject. The Committee, recog- 
nising the impossibility of adequately dealing with the 
whole subject in a reasonable time, confined its attention to 


municipal accounts, and states that ratepayers should be 


fully informed as to the success or failure of each under- 
taking, which is sometimes not the case. The question of 
prescribing a standard form of accounts is recommended for 
the consideration of the Local Government Departments, and 
the matter of an official audit has received special attention. 

It is under this head, indeed, that the most important 
recommendations are made ; the Committee is of opinion that 
the existing systems of audit should be abolished, and an 
official auditor be appointed by each county, borough, or 
urban district council, subject to the approval of the Local 
Government Board. The auditor’s duties, besides the 
mere certification of figures, should comprise Ше 
supervision of the accounts, including an  expres- 
sion of opinion as to whether “the accounts issued 
present a true and correct view of the transactions and resulte 
of trading," and upon “the necessity of reserve funds, of 
amounts set aside to meet depreciation and obsolescence of 
plant in addition to the statutory sinking funds and of the 
adequacy of such amounts.“ Moreover, he will be required 
* to report independently to the Board any case in which an 
authority declines to carry out any recommendation made 
by him." 

The Committee is of opinion that the investigation should 
be continued in other branches of the subject of municipal 
trading. 

Time and space compel us to defer our comments to our 
next issue. 
E 
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LEGAL. 


Bank or LIVERPOOL v. MILNES & Co. 


THE matter of the Bank of Liverpool against G. Е. Milnes & (“o. 
and the Law Guarantee Trust, саше before Mr. Justice Swinfen 
Hady in the Chancery Division on 31st ult. by way of motion for 
the appointment of a receiver and manager of the business of G. F. 
Milnes & Co., electric car builders, of Widnes, Lancashire. 

Mr. MicxrEM, K. C., for the plaintiffs, said the motion stood over 
last week, the company undertaking to pay the current wages, and 
suggesting that there was some chance of the property being sold. 
An affidavit had been made by the other side which had not yet 
been filed, but he was obliged to press for the order. The Law 
Guarantee Trust were trustees of two issues of debentures, and the 
bank held the whole of the issue. 

Mr. Evs, K.C., for the defendants, was afraid he was at the 
mercy of the plaintiffs. They had carried out the undertaking they 
had given last week, and were prepared to renew it for another 
week. His view was that the appointment of a receiver at this 
juncture would lead to the breaking off of negotiations for the sale 
of the business at a price which was sufficient to pay the whole of 
the creditors in full, and leave & sum for distribution pro rata 
amongst the shareholders. The debentures were not repayable 
until 1911, ара no default had been made. There was only £500 
due to the bank as against £32,000 to other creditors. 

Mr. MickLEX said plaintiffs had been instructed for two months 
past that negotiations were going on for the sale of the business, and 
he could not consent to further delay. 

His LoxpsuHip said if plaintiffs pressed their claim he could not 
refuse, and granted the order accordingly. 


NATIONAL. KI. I: CRI TRACTION Co. v. ELECTRIC CONSTRUCTION 
AND MAINTENANCE Co., LTD. 


Мв. JUsTICE SwINFEN EAT, in the Chancery Division on 30th ult., 
continued the appointment of a Receiver to the defendant company 
in this action. 


e „— 


Dixon №. Hatt & Co. 


In the County Buildings, Glasgow, Sheriff Strachan last week 
issued judgment in an action for breach of contract, raised at the 
instance of William Dixon & Co., electrical engineers, 59, Bath 
Street, Glasgow, against Messrs. J. P. Hall & Co., electrical and 
general engineers, Oldham, for £464. 

The pursuers entered into a contract with Messrs. Napier Bros, 
engineers and shipbuilders, Glasgow, for an electric installation in 
their works, and in the month of March, 1899, they ordered from 
the defenders a 60-Kw. dynamo to enable them to carry out that 
contract. The dynamo was to be delivered in six months at the 
price of £233. Inthe month of July following, defenders found 
that owing to an error in their calculations, the dynamo which they 
had made was not suitable, and could not be used, and they 
resolved to make a new machine. Until the new machine was 
ready the defenders sent the defective dynamo to be used as a 
temporary one at Messrs. Napier's works. The new dynamo was 
delivered by the defenders in January, 1900, and was fitted up in 
the works, but on being tried it was also found to be disconform to 
contract, and defective in many respects. Various efforts 
were made to put it in а proper condition, and to 
get it to work, but without success, and after final 
trials it was still found to be defective, and was ulti- 
mately rejected by the pursuers. In January, 1901, the defenders 
raised an action against the pursuers for payment of the price of the 
dynamo, This action was defended on the ground that the dynamo 
was disconform to the contract, and had been properly rejected. А 
proof was allowed in the action, but before the date fixed for taking 
the evidence the defenders abandoned the action and paid the 
pursuers their expenses. The present action had been raised by 
the pursuers for the loss and damage sustained by them through 
the failure of the defenders to supply them with a dynamo on terms 
of the contract. The breach of the contract on the part of the 
defenders was admitted, and the only question between the parties 
was the amount of damage which had been sustained by the 
pursuers. 

His Lordship awarded pursuers £183 9s. 4d. with expenses. 


THE FIRE EXHIBITION AT EARL’S COURT. 


THs G.E.C. EXEIBTr. 


THE stand of the General Electric Oo, Ltd., deserves special 
mention, as it is devoted almost entirely to the firm’s manufactures 
in connection with electric firealarms. It is situated in the Queen's 
Palace, and is easily recognisable. 

The exhibits comprise all manner of devices for fire alarms. An 
important show is made of the firm's apparatus for private fire 
alarm systems, or for uge in public buildings, schools, &c., and we 
may mention in particular the special automatic contacts used by the 
Metropolitan Asylums Board foralltheir asylums. This apparatus 
is arranged with backward and forward contacts, so disposed that 
the backward contact can be used for an ingenious system of testing 


the lines, and the forward contact is made automatically when the 
glass is broken. 

We understand that the G.E.C. adapt their private fire alarm 
apparatus to any requirements; for instance, on large estates they 
can all be made to ring into the porter’s lodge; or, on the other 
hand, they can be arranged to ring on every floor. A special fire 
alarm indicator is shown, which can also be arranged for either of 
the above purposes, во as to show the source of the alarm call, and, 
therefore, the probable position of the fire. In addition to these 
apparatus, there is a good display of telephones, bells of varions 
sorts, and we noticed a special polarised bell for ringing up the 
police on point duty. The most important exhibit is the d. E. C. 
special system of fire brigade alarms. A large annunciator switch- 
board is erected in the centre of the stand, and four posts are 
situated in various parts of the grounds for demonstrating the 
efficacy of the system in actual practice. 

The functions of the are to act as fire alarm pulls to be 
operated by the public in the event of fire, and to serve as street 
telephones for the use of the Fire Brigade in the execution of their 
duties. 

The Annunciator switchboard is to receive a call from the street 
posts ; to indicate from which poet the call is given; to discriminate 
between genuine and accidental calls such as earths,” &c. ; to allow 
of the lines being tested ; and, where required, to serve as a switch 
for connecting any street post with the police station, tarncock o 
other official on the system. 

When the pull in the post is operated the indicator on the switch- 
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G.E.C. FIRE Station SWITCH BOARD. 


board at once drops, closing the local alarm bell circuit, and the 
bell in the post at the same time rings. The fireman attendant in 
the watchroom inserts his answering plug in the spring jack under- 
neath the fallen shutter, and the discriminating buzzer (which is 
single stroke) at once emits a loud buzzing sound, due to the fact 
that it is working in series with the vibrating bell in the post. If 
the alarm were caused by “ earth” on the line, the buzzer would not 
operate, and the Brigade would not be called out unnecessarily. 

After calling out the brigade, the attendant withdraws the 
answering plug, and inserts in its place a plug belonging to the 
control indicator. This stops the bell ringing in the post, and the 
control indicator pointer is deflected to the “оп” position. The 
answering plug is now available to receive further calis. 

When the post-handle is replaced, the control indicator returns to 
the “off ” position, and the control bell rings continuously until the 
plug is withdrawn and placed in itenormal position. The attendant 
should now insert bis answering plug and listen on the telephone to 
ascertain if the person replacing the pull wishes to speak to him. 

The operation of the post is extremely aimple. The pull is 
replaced by lifting the telephone, If it is required to speak to the 
fire station, it is only necessary to hald the receiver to the ear and 
press three or four times on the small push button provided for. the 
purpose. 
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The company also make another form of post, which is installed 
at Tottenham, Penge, Finchley, &c, and which we have already 
noticed in previous issues of this journal. Briefly, it may be said 
that this post does not contain a telephone, but the firemen carry a 
pocket telephone with them, which is plugged into sockets inside 
the post. These posts can be used with the annunciator board 
already described. This ty pe of post is so used in connection with 
the G.E.C. system of traction telephones. 

A further exbibit is а fireman’s call switchboard, built to L. C. C. 
specification. Of the other exhibite, too numerous to specialise, 
we must conclude by stating that they seem to be well standardised 
and of high-class manufacture. We understand that all were made 
at the company's works at Manchester. 


PARLIAMENTARY. 


WOBKMEN'S TRAINS. 


Tue Select Committee of the House of Commons, which had been 
appointed under the chairmanship of Mr. Bonar Law, the Parlia- 
mentary secretary to the Board of Trade, to consider the question 
of workmen's trains, commenced its sittiogs on 29th ult. The first 
witness called was Sir Francis HoPwoop, the permanent secretary 
to the Board of Trade. After dealing at length with the legisla- 
tion which existed before the passing of the Cheap Trains Act of 
1883, witness said that there was a distinction between ''cheap 
trains" and workmen's trains.” The cheap trains were those 
for which fares at ld. per mile were charged, workmen's 
trains were those which were put on, after inquiries by the 
Board of Trade, with fares at & lower rate—in fact, the fares 
did not often exceed jd. per mile. The Board of Trade had 
not had occasion to define the term “workman.” Witness 
suggested certain matters into which he thought the Committee 
might inquire. The hour of departure should be fixed for the 
latest workmen's trains. They should also consider the advisability 
of ranning trains for workwomen who had to reach the City 
br, eay, 9 o'clock. How far workmen's trains interfered with the 
ordinary passenger traffic of a line was another question. The term 
workman should be defined, and there should be a line of demarcation 
between cheap tickets and workmen’s tickets. Other points were 
whether a fixed maximum rate could be laid down; whether 
“ zone or '' flat ” fares should be charged; the issuing of batches of 
tickets in advance; and whether railway companies should be called 
а топ workmen’s trains from sparsely populated districts. 
had been several applications to railway companies for very 
early trains for Post Office officials, &c., and the companies had 
replied that they could not run such trains, as it would not allow 

them sufficient time for the proper inspection of the line. 
On 30th ult. Mr. J. B. MEERS, secretary to the Inland Revenue 
ent, gave evidence as to the remitting of the railway duty, 

and the Committee adjourned for the vacation. 


NomnTH METROPOLITAN ELECTRIC Power SuPPLY BILL. 


Tue Select Committee of the House of Lords last week concluded 
ite consideration of this Bill, which has been promoted with the 
object of empowering the U.D.C. of Willesden to sell, and the 
North Metropolitan Electric Power Supply Co. to purchase, the 
Council's generating station at Wiilesden at an agreed price. The 
Bil was opposed by the Metropolitan Electric Supply Co. and the 
ownere of property in Willesden, but the Committee limited their 
right to be heard to such ап extent that both petitioners came to 
the conclusion that it was not worth while to press their opposition 
further. | 

Formal evidence was given in support of the objects of tke Bill. 

The Committee found the preamble proved, and ordered the Bill 
to be reported to the House for third reading. 


South Staffordshire Tramways.—Reporting to the House of 
Commons on the above Bill, the Deputy-Chairman states that 
Clause 31, which empowers the Wednesbury Corporation to grant & 
lease to the company, has been struck out of the Bill during its 
progress through the House of Lords, but the remaining clauses, 
aathorisinz agreements with local authorities for certain purposes, 
were allowed by the Committee in the form submitted to them in 
accordance with precedente. 


BUSINESS NOTES. 


5 Little Сееко.'°— Тһе foregoing fancy title designates a 
little telephone outfit which has been put on the market by the 
General Electric Co., Ltd, for attachment to existing electric bell 
circuite. The method of connection is exceedingly simple; the 
vell-pash serves to call attention in the lower regions, and when the 
instrument is in use the bell is automatically cut out of circuit. A 
variety of small fittings and accessories is listed, providing for 


purpoees. 


Electrical Wares Exported. 


WEEK ENDING AUG 5TH, 1902. 
Alexandria .. .. Value £154 
Amsterdam.. ps .. 117 
Antwerp  .. ее T . 208 
Boca. Teleg. mat. 14 
Bombay x <a Sa ға 93 
Boston > T Ex oe KO 
Buenos Ayres. Teleg. mat. 80 
„ Teleph. mat. 639 
А Xe so ee 710 

ji Teleg. wire .. .. 460 
Cape Town .. bs zs os 269 
Channel Islands. si E 18 
Christchurch T us sė 68 
Colombo. 60 tons teleg. wire.. = 
Copenhagen. Peleg. wire . 192 


Durban Y КА ee 1,027 
» Teleg. mat, .. 080 
Fremantle .. ee 1,099 


T Teleg. mat. ot 2913 
Gothenburg ia es .. i 
` Teleph. cable. 110 
Halifax. Teleg. cable. . 934 
Hamburg. Teleg. mat... aa 20 


Hong Kong. T .. 160 
Honolulu . és ә es 20 
Lisbon oe ee ee ee 10 
Madras B^ MN T is 16 
Nagasaki - ae M 61 
Odessa ee ee ee eo 156 
Port Elizabeth ee oe ee 1.000 
Rio Grande.. 2 з m 18 
St. Petersburg 5 oe 85 

í Teleg. wire e 14 
Santos ` ae še ss 22 
Shanghai .. vx T v 61 
Singapore. a Б> 40 
Stockholm. Elec. cavle 20 


Teleph. cable І : 74 


Sydney 1,802 
Vera Cruz .. sis šo ee 18 
Wellington .. а Pe . 1603 
Zanzibar ee ee ee ee 150 
Total £18,955 

Foreign Goods 


Cologne. Elec. instruments Value £11 
Durban. Telephones .. „„ — 289 
Ghent. Elec. machinery .. 800 
Hamburg. Elec. light apparatus 83 


Total ЗР £1,183 


M 


WEEK ENDING Aud. 4TH, 1903. 


Alexandria.. ee Value £31 
Amsterdam ee eo eo ee 46 
Antwerp. x vs oe H 
Keira.. ee $^ ee ee NS 
Hilbao oe oe oe ee 13 


Bombay - 2x s .. 35 
үз Teleg. mat. .. s 62 
Houlogne e" P ace 2.5 
Buenos Ayres ee ee ee 00 
Calcutta’... Sa oe oo 279 
T Teleg. mat 4,7040 
Cape Town vs А 1, 
Channel Islands .. . 
Chemulpo .. sa us es 65 
Durban : T T oe 440 
ДА Teleg. mat. $ 40 
East London єз id oo 103 
Hamburg. Teleg. mat. .. .. (10 
T Teleph. apparatus.. 56 
Hong Kong .. T Р oe 16 
Kobe. А ee ee 29 
Melbourne . 142 


Teleg. wire. 1,877 


Montreal .. vá. a v4 21 
North Atlantic. 100 knots 
telegraph cable xr — 
Oporto vs - s oe 49 
үз Teleph. mat. .. Wo 61 
Perth.. К si ve £a: 218 
Rotterdam .. Ке, is .. 970 
Seville ЯР MS $5 -— 13 
Shanghai ee ee ee ee 105 
Stockholm. Teleg. wire es 064 
Sydney es - vs 1,142 
°З Teleg. mat. .. 477 
Yokohama .. 359 


„ Teleg. mai. 70 


Total se £14,123 
Transhipped. 
Kobe. Hlec. apparatus Value £131 
Nagasaki. Elec. mat. se 5l 
Perth. Elec. mat. oe ec 23 
Shanghai. Elec. carbons S 155 


Total . £300 


Miniature Enclosed Are Lamp.— The accompanying 
figures show different forms of a miniature enclosed arc lamp which 
has just been put on the market by the Union Electrical Co., Ltd., 
151, Queen Victoria Street, E.C. The lamp is very small, being 
15 in. over all іп length, and from 33 in. to 5 in. in diameter, accord- 
ing to whether it is used with a pear-shaped globe and single 
enclosed arc, or a round globe and double enclosed arc. The lamp 
burns with 14, 2and 24 amperes, and may be burned in single 
parallel on a circuit of 100 to 115 volta, or two in series on 200 and 
230 volts. The mean hemispherical candle-power of the lamp ie 
160, with the smaller current, and upto 250 with the larger current. 
The trimming is so very simple that any housemaid can, it is 
believed, after half an hour's instruction, trim the lamp, and any 
intelligent workman can keep it in order. The working parts are 


reduced to three in number—viz., the moving core, the upper 
carbon holder, and the simple clutch. The coils are differentially 
wound, and are totally ironclad, so as to be secure from damage. 
Owing to the constancy of the illumination and tbe steadiness of 
the burning obtained with these lamps, and the superior colour of 
the light, it is thought that they will largely replace the larger 


forms of incandescent lamps. 


In order to facilitate the introduc- 


tion of the lamps into private houses, they are being specially tittcd 
with glass and silk shades, but no doubt there is а very large field 
for the application of this lamp to the lighting, both inside and 
outside, of small shops, offices, depositora' deaks, engravers’ benches, 
and other places where fine and accurate work is carried on. 


New Mercury Vapour Lamp.— A demonstration took 
place last week at the works of the Bastian Meter Co., Kentish 
Town, of a new mercury vapour lamp invented by Меввга, Bastian 
and Salisbury. It is claimed forthe lamp that it yields an intensely 
brilliant white light, and requires no greater voltage than the 


normal supply from the street mains. 


The mercury becomes 


luminous directly the switch is turned. The inventors are fo: ming 
а syndicate preparatory to launching а larger company to work the 


patent. 
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New Switches.— Messrs. Ward & Goldstone, of Dutton 
Street, Manchester, are supplying switches and fuseboards for high 
voltage, in cast-iron cases, the former similar to the acoompanying 
figure. The switches are double-pole, with or without fuses, for 
currents from 20 to 100 amperes, and the faseboards are of the clip 


type, 8.р. or D.P., the metal parte being mounted on insulated 
enamelled slates. Main fuses in cast-iron cases are also supplied, 
and a variety of accessories in the way of pendant and wall fittings, 
&c. The firm's new switchboard works are well equipped with the 
latest labour-saving machinery, and are totally separated from their 
wire-covering works. 


Electric Pumping in Collieries.—The Elswick Coal 
Co., of Newcastle-on-Tyne, have, we understand, placed a contract 
with Mesers. Ernest Scott & Mountain, Ltd., of the Close Works, 
Newcastle-on-Tyne, for a complete electric pumping plant for their 
North Elswick Colliery. The plant consists of a Scott & Mountain 
horizontal low-speed three-throw ram pump, delivering 400 gallons 
per minute against a vertical head of 800 ft., driven by a Scott and 
Mountain multipolar direct-current electric motor of 130 effec- 
tive H.P., the pump and motor being placed at the shaft. bottom and 
delivering to the rising main to bank. The current will be taken 
from the supply company’s mains to the shaft top, then down the 
shaft to the pumps in-bye, the cables being of sufficient capacity to 
transmit 150 н.р. at 500 volts, and heavily armoured for protection 
in the shaft. 

An installation of a somewhat novel character, recently 
secured by the same firm, is for an electric oonveyor of the 
Brothers type for conveying the railway material from one side of 
the Victoria Falls on the Zambesi to the other, and also to be used 
in connection with the erection of a bridge which the Cleveland 
Bridge and Engineering Co. are supplying. The electric conveyor 
consists of a hoisting and travelling gear, which runs upon a wire 
rope, suspended from one side of the falle to the other, the distance 
being 930 ft.; the weight of the rope and load is supported at each 
end by balanced cantilevers. The wire rope is being supplied by 
Messrs. T. and W. Smith, of Newcastle, and the cantilevers and 
other work by the Cleveland Bridge Co. The current for driving 
this plant is generated by a portable steam engine and dynamo on 
one side of the falls, the current being conveyed across the falls by 
а bard-drawn copper conductor, and collected by rollers as the 
traveller runs along. Messrs. Scott & Mountain are also busy with 
other mining work, having contracts in hand for Walbottle Colliery, 
and the Consett Iron Co., Ltd., both these collieries being in the 
Newcastle district; for the Wigan Coal and Iron Co., Ltd., near 
Manchester; the Llay Hall Colliery, North Wales; and а number 
of other im portant contracts. 


Church Lighting.—The Church of “Saint Jude's," 
Dulwich, is being fitted with an electric light installation through- 
out, by Messrs. Duncan Watson & Co., of 100, Charing Cross Road, 
W.C. The fittings are of a special character, unlike those generally 
used for church lighting, and will, it is believed, prove very successful. 
The same firm is also carrying out an extensive arc lamp installation 
for the Bon Marché, of Kilburn, several installations for Messrs. 
эму Ltd., and many other important installations in town and 
country. 


“ Foster ” Enclosed Arc Lamp.— In response to in- 
quiries relating to this arc lamp, which was described in our last 
issue, the address of the makers is Messrs. Foster & Co., Worple 
Road, Wimbledon, 8.W. 


Schmidt & Bolton Superheaters.—We understand 
that Messrs. Easton & Co., Ltd., have recently secured orders for 
Schmidt & Bolton superheaters amounting in all to 9,000 H.P., one 
of the purchasers being the Metropolitan Electric Supply Oo., Ltd. 


Fire.—Last Friday night a fire broke ont on the premises 
of Messrs. Spivey & Jubb, electrical engineers, Batley Carr, 
Dewsbury. The fire originated in the motor shed, and an alarm 
being promptly raised, it was quickly got under. The shed con- 
tained nearly 40 electric motors, a dynamo, two motor-cars and a 
motor-tricycle, the value of which was estimated at £1,200, the 
greater р not being insured. Some of the machines were got 
rua li Р the worse for the fire, but others were considerably 

maged, 


Bankruptcy Proceedings.—A meeting of the creditors 
of Henry J. Furniss, electrician, of 54, Queen Street, Derby, wu 
held at the office of the Official Receiver at Derby on Friday. Th 
statement of affairs showed liabilities amounting fo 
£901 12s. 3d., of which £559 13s. 51. is expected to rank for 
dividend. The assets were estimated to produce £73 153 7d. The 
estate was left in the hands of the Official Receiver. 


Liquidations.— We have received a statement in re Rosling 
and Fynn, Ltd, of Trafalgar Works, Thornbury, Bradford, 
electrical engineers, showing the position of the estate at the date 
of declaration of first and final dividend. The reoeipts for plant, 
freehold works, and stock-in-trade, &c., amounted to £14,273 %. 34, 
and were applied in the рт of £11,008 13s. 4d. to the deben- 
ture holders, a first and final dividend of 5s. in the £ on the claims 
of unsecured creditors, absorbing £1,344 10s. 8d., and various law 
costa, wages, &c. The liquidator remarks that the costs and 
expenses of winding up the estate were considerably increased by 
the law and other expenses incurred by reason of the litigation 
consequent upon the action of the trustees for the first debenture 
holders, who took ion of the estate in December, 1902, and 
stated their intention to dis of the whole of the property of 
the company for £10,500. eir conduct was brought under the 
notice of the High Court, with the result that the liquidator was 
enabled to obtain a much higher offer than the one mentioned. 
Creditors can obtain any furtner information by inquiry at the 
office of the liquidator, Mr. W. М. Gray, F.C.A., District Bank 
Chambers, Bradford. 


The public examination of Mr. J. Yardley Johnston, an electrical 
engineer, of 13, New Bridge Street, took place on the 318 ult. 
It appeared that the debtor formerly carried on business in New 
York, and came to England in 1897 for the purpose of selling a 
patent fora printing machine. He had since promoted and been 
interested in a number of printing and engraving companies, which 
he financed. The debtor estimated that his assets would be more 
than sufficient to pay his liabilities in fall. According to the state- 
ment of affairs the unsecured liabilities amounted to £43,305 17s. 6d. 
at the time of the receiving order, but this amount has since been 
reduced. The examination was ordered to be concluded. 


Catalogues and Lists.—The CHLORIDE ELECTRICAL 
Бтовлав Co., Lrp., of Clifton Junction, near Manchester, have sent 
us а copy of their 1903 pocket catalogue of Chloride accumulators. 
The list contains in а com form a mass of details respecting the 
various types of batteries for lighting, traction, yacht lighting, and 
launch service. Some notes on renewals are accompanied by 
tabulated details respecting sections, and portable cells are then 
particularised. Some elaborate tables showing rates of charge and 
discharge, weights and measurements for “СЕ” and “С R double" 
types of cells are given at the end of this bandy-sised and useful 
ist 


The WasHINGTON CHEMICAL Co., LTD., of Washington Station, 
Co. Durham, have issued a new pamphlet relating to their 
magnesia coverings. Among the numerous illustrations of places 
where these coverings are used is a photographic view of the interior 
of Leith electricity works. A very lengthy list appears of electric 
light, tramway and power stations—about 120 to 130—where 
magnesia coverings have been adopted. 

Мв. Е. Н. HzADpLEY, of Moresk Mille, Truro, sends us a leaflet 
relating to his special line of D.P. high voltage distributing boards, 
fitted with clip fuses on porcelain bases. 

We have received from Мевзвз. G. HILL & Co, of Trafford Electric 
Works, Cornbrook, Manchester, lists of their Griffin” insulators 
for electric tramway lines, which consist of wrought-iron links 
covered with & special quality of ebonite, giving double insulation. 
Very high mechanical and electrical qualities are ascribed to these 
insulators. Another list describes the company's patent comb 
lightning arrester, in which the ordinary copper horns are replaced 
by facing rows of sheet iron horns. 

Мевзвв. GEOFFROY & Devore send us their new wires and cables 
catalogue and samples of their manufactures. The latter are of 
very high quality, and include a specimen of twin lead-covered 
cable, insulated with vulcanised rubber, of which large stocks are 
carried by the company, from 1/18 to 7/14 gauge. The list com- 
prises wires and cables of all ordinary sizes up to 37/12, insulated 
with vulcanised rubber in three classes, and flexible cords of similar 
make and quality. 

We have received from the WALSALL ÉLECTBICAL Co., Lap , а copy 
of their new catalogue of arc lamps and accessories, all of which are 
manufactured at Walsall; these include open and enclosed lamps 
in various forme, lamps for inverted arc lighting, measuring instru- 
ments, cut-outs, suspension gear, &c. We have also received their 
pocket price-list of open-type “ Walsall” dynamos and motors 
from 1 to 60 Kw. 

Messrs. Easton & Co. have sent us a neat and useful case 
enclosing an A ВО railway guide for August; the inner covers 
are devoted to artistic illustrations of their express electric pas- 
senger and goods lifte, which are British built throughout, and are 
designed to suit all requirements. 

Mn. G. BRAULIK sends us new price lists dealing with Eclipse 
electricity meters for direct and alternating currente, registering 
either energy or quantity, and of all sizes from 24 to 2,000 amperes. 
Another list is devoted to miniature aro lamps, suitable for shop and 
house lighting; these take currents of 1 to 2 am „ and are 
arranged for singly or in series, with enclosed arcs. The 
lamp is provided with a cover and reflector, suited to the purpose 
for which it is intended, and has a very neat appearance. 


Vol 53. No. 1,841, Асаовт 7, 1903.] 


THE ELECTRICAL REVIEW. 


219 


Aunual Outing.—On Saturday last the employés of 
Messrs. T. Clarke & Co., of Sloane Street, went for their annual 
outing to Bognor. The weather was excellent, and а thoroughly 
enjoyable day was spent. Breakfast at the Waterloo Hotel was 
done full justice to at 9 a.m., and the morning was spent at a very 
amusing game of cricket. At 2 p.m. the men met for dinner, after 
which Mr. Edward Clarke proposed The King.” Mr. Topham 
then proposed “The Firm," and in reply, Mr. E. Clarke thauked 
them all most heartily for the kind way they had responded to the 
toast. A vote of thanks was passed for the able manner in which 
Mr. Blake, the secretary of the outing, had carried out the arrange- 
ments. After tea & short concert took place, and the party left 
Bognor at 8 o'clock. 


Fire at Davies Street Works.—A fire occurred at the 
Davies Street electricity works of the Westminster Electric Supply 
Corporation, Ltd., on Monday morning, which at first was repre- 
sented by the daily Press to be а serious one. We are informed, 
however, that it was confined to a carpenters’ shop and store. No 
damage of any sort, either by fire or water, was done to any of the 
machinery or mains in the building, and the supply was not at any 
time interrupted. In spite of the dense smoke which was caused 
by the burning of the wood in the carpenters' shop, the staff in the 
station kept all their machinery running. The corporation is to be 
congratulated upon its happy escape from what might have been 
а very disastrous occurrence. 


Trade Announcements,—Mr. S. E. Bastow informs us 
that he has resigned his appointments ав borough electrical 
engineer, and resident engineer to the Barnsley and District 
Traction Co., and will shortly open offices in Manchester for 
Mesars. D. Bruce Peebles & Co., Ltd., as their representative for the 
Mancbester district. 

Messrs. Gent & Co. announce their removal to more commodious 
premises at ЗА, Upper Thames Street (two doors from Bt. Paul's 
Btation). | 

The Pest Office and Motor-Vans.— With the object of 
ascertaining whether a trustworthy parcel service can be run in 
districts within easy reach of London, the Post Office authorities have 


started a series of experiments with motor parcel vans, Several of 


these leave the Mount Pleasant office nightly for Epping, Radhill, 
and other outlying districts, and up to the present the trials have 
proved eatisfactory. The majority of the new vans are driven by 
petrol, bat one of them is 5 by electricity. An experi- 
ment has also been made with a motor-van for parcel work within 
the City, by which, it is believed, much time may be saved.— 
Times. | 

Beek Received.—“ Transactions of the American 


Electro-chemical Society,” Vol. iii. The American Electro- 
chemical Society, 929, Chestnut Street, Philadelphia, 


ELECTRIC LIGHT AND POWER NOTES. 


Birkenhead.— An abstract of the borough accounts for 
the year ending March 31st last, has been issued. The receipts of 
the Electric Lighting Committee appear as £1,195, and of the Tram- 
ways Committee £3,598. On capital account the disbursements 
included :—Tramways, £43,742; electric lighting, £19,407. On the 
tramways the gross earnings over working expenses was £22,509, 
of which interest and sinking fund took £18,910 15s., and £3,598 
78. 9d. was put to renewals account. The balance of £1,195 on the 
electric lighting account was also carried to renewals account. 


Bradford.—4An interesting conflict is in progress between 
the Electricity Committee and the Tramways Committee. The 
Electricity Committee recently decided to advertise for & successor 
to Mr. Chattock, who received the Birmingham appointment, but 
tbe City Council referred the recommendation back, on the ground 
that the advisability of appointing a joint manager of the electricity 
and tramway departments should be considered. The Tramways 
Committee afterwards met and passed a recommendation that the 
Corporation should combine the two offices and amalgamate the 
two Committees; but the Electricity Committee has also met and 
reaffirmed its previous decision to advertise for an electrical engineer 
at £600 а year. There is a strong feeling between the two Com- 
mittees, sand а full dress debate is anticipated at the next Council 
meeting. 


Burslem.—At a recent meeting of the T.C. it was 
decided to apply to the Local Government Board for sanction to 
borrow £20,000 for the purposes of the electric light undertaking. 


Chorley.— At the monthly meeting of the T.C. the 
Special General Purposes Committee recommended that “the 
Chorley Electric Lighting Order, 1898, be disposed of to the best 
advan " Anamendment was subsequently moved and carried, 
to refer the subject back to the Committee. 


Dublin.—The Electric Lighting Committee has decided 
to secure Mr. Hammond's services in connection with the change- 
over to the new electric plant. The terms of this new agreement 
are now coming up for ratification by the Council. They provide that 
Mr. Hammond shall take charge of the working of the system fora 

year at a salary of £1,000 and travelling expenses; and further, 
hat be shall be allowed to appoint his own staff for the work. 


Dartford.—The Board of Guardians has asked the U.D.C. 
to pr раге an estimate for in alling the electric light in the 
Workhouse. 


East Нат, —А Local Government Board inquiry has been 
held as to the application of the Council to borrow £5,660 for 
electrical extensions. No opposition was offered to the application. 


Farnborough.— The В. of T. has decided to defer 
consideration of the question of revoking the prov. order until 
October 31st next. 


Germany.—The establishment of a municipal central 
electric lighting station in the town of Zeitz has been decided upon. 


Hanley.—The T.C. has applied to the L.G.B. for a loan 
of £600 for the provision of three steam superheaters for the elec- 
tricity works. 


Kingston-on-Thames.— The T.C. has appointed Messrs. 


Burstall & Monkhouse ав advising engineers respecting the extensions 


.of the plant, &c., at the electricity works. 


Leicester.—The T.C. has applied to the L.G.B. for a 
loan of £100,000 for electricity purposes. 


Liverpool.—The Lord Mayor's auditor and the elective 
auditor of Liverpool have presented their report on the accounts of 
the city for 1902, to the Finsnce Committee. Speaking of the 
accounts of the Electric Supply Department, the report states that 
the accounts, after paying interest, show а credit of £61,141 148. 8d. 
This had been dealt with as follows :—Sinking fund, £27,726 5s. ; 
reserve fund, £10,000; renewal fund, £11,386 98. 8d.; con- 
tribution to rates, £12,029. There was £83,243 19s. to the 
credit of the sinking fund. The loans, the repayment of 
which is provided by the sinking funds, are for periods of 
42 and 25 years, £500,000 being for 42 years and £1,000,000 
for 25 years. As regards the value of the assets, the amounts 
expended by the Corporation were: Mains, £377,540 9з. 5а.; 
machinery, £267,121 19s. 5d.; accumulators, £8,617 9s. 11d.; 
meters, £20,221 Os. 6d.; electrical instruments, £3,648 9s. 1d.; 
total, £677,158 8s. 4d. The old company’s mains and machinery 
were £214,578, making £891,736 88. 4d. Garston  under- 
taking: Station mains and machinery, £39,069 4s. 1d.; total, 
£930,805 12a. 5d. The engineer had reporled that the depreciation 
on mains was very slow, aud that it was more than provided for by 
the sinking fund. The amount transferred this year for reserve and 
renewals was £21,386 9s. 8d., equal to about 2:30 per cent. on the 
capital expenditure of £930,805, which was in addition to the 
sinking fund. | 


London. — HawrsrEAD. — At the B.C. meeting on 
Thursday of last week, the cbief electrical engineer reported that 
during the year ending March 31st, 1903, 2,592,474 units had been 
sold, the working expenses being £17,390. For the previous 12 
months the figures were 2,127,173 units and £16,785 working 
expenses. It would thus be seen that the works cost per unit had 
been reduced from 1:89d. to 1:614, The reduced price of coal 
accounted for 12d. of this decrease. In 1901-2 the actual average 
total cost (including interest and sinking fund) per unit, was 4:064, 
while in 1902-3 it was 3:92d. The actual average revenue per unit 
sold was in 1901-2,4 34d., and in 1902-3, 4:334. The borough electrical 
engineer reported that the receipts from the electricity undertaking 
for the Midsummer quarter just ended, was £6,850 118. 3d., as 


against £5,853 5s. 4d. in the corresponding period last year. A 


discussion took place as to the danger of fire to consumers' pre- 
mises from meter readers using ordinary matches when reading 
the meters and indicators. It was resolved to provide the readers 
with '"ever-ready electric torches with refills. A motion was adopted 
that objection be offered to the Bill to authorise the Board of Trade 
to grant Provisional Orders for the supply of electricity in bulk by 
companies to local authorities, and with reference to the compulsory 
power of purchase of land for generating stations. 
WESTMINSTER.—The City Council on Thursday of last week con- 
demned the action of the Board of Trade in not sanctioning the 
application of the London Electric Supply Corporation for an 
extension of its area over the southern portion of the Borough of 
Camberwell. The following resolution was passed: —“ (1) That a 
letter be addressed to the members of Parliament representing the 
City of Westminster asking them to support the action of the 
members for Camberwell in raising the above-mentioned question 


. in the House of Commons at the consideration of the estimates for 


the Board of Trade. (2) That & communication be addressed to 
the Board of Trade stating that this Council їз of opinion that prov. 
orders to electric supply companies should be so framed as to 
render it unlawful for companies having powers of supply in one 
district to combine for the prevention of competition." 

HAMMEBSMITH.—The B.C. on Wednesday resolved to increase 
the insurance on the electricity station and contents from £20,000 
to £25,000. 

MaRYLEBONE.—The B.C. has decided to apply to the Board of 
Trade for a license authorising the Council to supply electrical 
energy for pablic and private purposes within the borough. The 
object of the application is to enable the Council to borrow 
the sum needed for completing, under the arbitration award, the 
purchase of the Marylebone undertaking of the Metropolitan 
Electric Supply Co. 

KENSINGTOR.—0On Tuesday the B.C. granted, under the usual 

rotective conditions, main extension applications by the Notting 
hin Electric Lighting Oo., and the Kensington and Knightsbridge 
Electric Lighting Co. 
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Maidenhead,—The Thames Valley Launch Co. has applied 
to the Town Council to put in a motor transformer at their station 
at Boulter's Loch, to supply craft with electricity at 100 volts. It 
was resolved to do this, conditional upon the company agreeing to 
take a minimum supply of 6,000 units perannum, and to pay a rent 
of 74 per cent. upon the estimated capital outlay, £250. The 
Electromobile Co. wrote to the Town Council asking that housing 
accommodation should be provided for the cars when charging, 
and the electrical engineer reported that the business of charging was 
a growing and profitable one. It was decided to comply with the 
request. 


Malton.—At the last ordinary meeting of the U.D.C., 
it was stated that a letter had been received from the Board of 
Trade intimating that they would not disregard the protests of the 
Council against the delay of the Northern Counties Electricity 
Supply Co. in carrying out their contract for lighting Malton, and 
if some practical steps were not taken by the company within the 
next six months, the order granted them would be cancelled. 


Manchester. — A correspondent of the  Manchesler 
Courier draws attention to some anomalies produced by the present 
mode of charging for electricity for motive power. 
charges is as follows :— 

Per unit. 
For less than 150 units per н.р. per quarter 144. 
For 150 units and below 200 per н.р. per qr. 15d. 


For 200 ч 250 "S 18d. 
For 250 " 300 ss 14d. 
For 300 у; 350 1:4. 
For 350 ч 400 ЕЧ 14d. 
For 400 450 n 124. 


Еог 450 апа upwards a ld. 


A little calculation will show tbat a consumer of 149 units per 
н.р. per quarter will pay for them £1 3s. 1d., whereas if he used 
150 units they would only cost him £1 1s. 104d. If he consumes 
199 units the charge would be £1 9s., while for 200 he would only 
have to рау £1 7s. ld. If his consumption increases and amounts 
to 299 unita, the cost will be £1 178. 5d., but by the benevolence of 
the Electricity Committee he can use 151 units more—viz., 450 
units at the extra cost of only 1d., viz., for £1 17s. 6d. Take the 
cases of four different consumers, each with 100 H.P., who use 
respectively (A) 299 units per н.р., (B) 300, (C) 400, and (D) 450. 
Their charges work out :— 


A. 29,900 units at 14d. ... £186 17 6 
B. 30,000 units at 18d. 17117 6 
C. 40,000 units at 14d. 187 10 0 
D. 45,000 units at 1d. 187 10 0 


It must be clear to everyone that a scale which makes the cost for 
29,900, 40,000, and 45,000 units practically identical must be unjust 
to somebody, and that somebody is the Electricity Department 
itself. 

The following recent particulars of the electrical undertaking are 
of interest:— There are now 20 sub-stations, of which 12 are within 
the city and the remainder in the districts which the Corporation 
have agreed to supply with current. The total length of mains 
at the end of the last financia] year exceeded 288 miles of actual 
main and 633 miles of single cable (exclusive of service cable). The 
capital expenditure on mains amounts to £670,000. The area 
supplied by the present mains is approximately 18 square miles, but 
as the total area in which the Corporation have power to supply 
current will embrace 43 miles, the work of the department cannot 
yet be regarded as approaching completion. During the past 12 
months the units of electricity sold for lighting and power purposes 
were 9,352,000, and for traction purposes 7,986,000, a total of 
17,378,000. It is estimated that in the current year the total sales 
will reach 264 million units, and should that prove correct the 
Manchester Electricity Department will supply a greater quantity 
of electric energy than any other electricity undertaking in the 
kingdom. 


Mutford and Lothingland.—The Board of Guardians 


has engaged Messrs. Barber & Croft, of Oulton, to prepare an esti- 
mate for installing the electric light and supplying current to the 
hospital. 


New Zealand.—The New Zealand Government intends 
to make use of a waterfall called the Huka Falle, in North Island, 
for the purpose of generating electricity. A Swiss engineer from 
Berne has been engaged by the Colonial Government to construct 
а generating station on the falls. It iseatimated that sufficient power 
will be obtained to light the principal centres in the North Island 
and to supply power forthe tramway systems. 


Newark.—The electric light agreement between the Cor- 
poration and the Notte and Derbyshire Power Co. has been com- 
pleted. The company has refunded the Corporation all the 
expenses it had been put to, and bas taken over the site pre- 
viously purchased by the Corporation for its own undertaking. 


North Wales.—The North Wales Power and Traction 


Co., Ltd., has been formed to utilise the water of the Jakes around 
Snowdon for the generation of electrical power, to work the 
partly-constructed railway from Portmadoc to Lake Goynant, for 
lighting Portmadoc, Criccieth and other towns, and for industrial 
purposes. Mr. S. B. Cottrell, of the Liverpool Overhead Railway 
Co., has reported on the scheme, and estimates a revenue of £19,000 
per year, without the profit on the surplus energy, which he con- 
siders should give further revenue of about £60,000. A share 
^ capital of £270,000 ів to be offered for public subscription. 


The scale of - 


Norwich.—(n the recommendation of the Electricity 
Committee it has been decided that the land-tax on the property of 
the undertaking, including the land known a« Camden Yard, be 
redeemed at an estimated cost of £680 7s. 6d.; and the Finance 
Committee willbe authorised to pay the required amount ont of the 
capital already raised on behalf of the undertaking. 

A fault in one of the Corporation electric light mains near St. 
Stephen's Plain caused considerable inconvenience to electrici 
consumers in the central portion of the city for about half an hour 
on the evening of the 28th ult. 


St. Albans,—Mr. E. MacGregor Duncan has been 
appointed consulting engiueer to advise the Corporation ot St. 
Albans in connection with its electric lighting undertaking. 


Southborough.—The U.D.C. bas decided to oppose the 
application of the Southern District Electric Corporation for a 
prov. order to supply the town with electricity. The Council 


Spes to obtain a supply from either Tonbridge or Tunbridge 
ells. 


Stokefleming. — The Parish Council has decided to 
approach the Urban Electric Light Co., Dartmouth, with regard to 
their terms for lighting the village. 


Todmorden.—The B. of T. has postponed for a year 
the consideration of the revocation of the T.C.'s E.L. order. 

The electrical engiueer (Mr. H. Waring) has been iustructed to 
prepare sketch plans of а combination of electricity works with 
refuse destructor. 


Turkey.—An electrical power transmission plant is being 
put down in connection with the silver lead mines of the Societé 
des Mines de Balia-Karaidin, Turkey. 


Walton-on-Thames.—The C. D. C. bas decided to 
ascertain whether the Weybridge Electric Light (“o. is prepared 
to supply electricity to the town. 


West Bromwich.—As a result of tests during the last 
few months for the purpose of deciding which of the two illu- 
minants—gas or electricity—is the better for public lighting, the 
Highway Committee recommends that electric lighting, by means 
of two 1,000-с.р. arc lamps on alternate poles, be adopted from 
Carter's Green to the Beeches Road, and the existing gas lamps 
removed. The net cost will be £600 per annum. 


Wigston.—The E.L. Committee reported that it was 
arranging for a deputation to visit Melton Mowbray, and also 
recommended the Council to authorise it to go to Fleetwood, 
St. Anne’s-on-Sea and Kendal, to inspect the electric light works 
at Mie places, and to obtain further information for the use of the 
Council. 


Willesden.—The District Council at the last meeting 
sanctioned main extensions to the estimated cost of £2,448. 


ELECTRIO TRACTION NOTES. 


Batley.—The Corporation’s abstract of accounts for the 
year ending March 31st last contains, for the first time, a tramway 
account. The Corporation have recently completed the construction 
of electric tramways in the borough, the official inspection of which 
took place last weck. As cars had not yet commenced to run, no 
revenue is shown. Up to the end of March the expenditure 
amounted to £28,489, representing wages, contracts, &c. The loans 
borrowed in respect of the tramways at the end of March amounted 
to £17,600. The electricity supply account is also a new one, and 
shows expenditure only. The works are now about completed, and 
the Corporation hopes to be in a position to supply electricity in the 
course of a few days. Up to March 31st last £14,295 had been 
paid out, £11,013 by expenditure during the past 12 months. 


Bradford.— Last week Joseph Drake, aged 62, а com- 
mercial traveller, sued the Mayor and Corporation of Bradford for 
damages in compensation for injuries caused by a tramcar accident 
in Bradford. The amount claimed was £2,000, and the sum of 
£500 had been paid into court. | 

On September let, 1902, plaintiff took one of the Bradford саге, 
having its terminus at City Square. Instead of slowing down аё а 
corner, the car was run at full apeed, with the result tbat the trolley 
pole came off the overhead wire, and became entangled with the 
wires. А wire broke and fell on to the car, and the plaintiff, who 
was sitting near the trolley pole, received a shock. There was no 
blow or impact by the pole or the wire, the injury to plaintiff's con- 
stitution being entirely due to the shock received. In consequence 
of the shock, plaintiff had to give up business, and had incurred 
considerable expense in doctor’s fees and enforced holidays at the 
gea-side. | 

Asked as to the nature of his suffering at the present time, plaintiff 
said he suffered from nervousness and wantof sleep. He always felt 
as if he was drunk, and he had also a pain in one side and one leg, 
and his foot was numb. | 

Dr. Johnson and Dr. Campbell gave evidence as to the plaintiffs 
condition. Both witnesses concurred in the opinion that the shock 
had resulted in slight cerebral hemorrhage, which would produce & 
certain unsteadiness in motion, numbness in the limba, &c. 

The driver of the car, in his evidence, denied that the car was going 
at ajgreat speed. The, trolley pole, came off the wire at а janction, 
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and striking one of the arms of a standard, pulled the trolley 
stanchion over. 

Dr. Lodge and Dr. Jessop, who had examined plaintiff, said he 
was suffering from kidney disease. The affection of the kidoeys 
was in no way connected with any shock or fright. A shock such 
as this could not produce cerebral hemorrhage unless the brain was 
diseased. 

The jury found for the plaintiff, aud assessed the damages at 
£450. 


Birkdale.—The new * Demi" car which was inspected 
by Major Druitt, of the Board of Trade, on 29th ult., when he 
inspected the Trafalgar Road extension of half a mile, is estimated 
to be worked at а cost of 21d. a mile. It is the first car of its 
kind in this country, one mau being able to fulfil the duties 
of both driver and conductor. The passenger, on entering, puts a 
penny in the slot, апа the driver raises а bar which stops the current 
temporarily. Passengers have бо enter and leave by the one door 
at the front of the car. Major Druitt said he highly approved of 
the new car. 


Birkenhead.—New tramway offices which have been 
erected by the Birkenhead Corporation at a cost of £3,355, were 
formerly opened on Tuesday afternoon by the Mayor of Birkenhead, 
Dr. В. Owen Morris. Prior to the opening of the building, 
members of the T.C. met at the Woodside Ferry terminue, and 
taking their seats on two decorated electric cars, were conveyed 
over the different routes and to the generating stations, and ulti- 
mately to the new offices, wher, after the formal opening of the 
building, dinner was served. - After dinner it was stated that during 
the two years of their existence the tramways had paid all working 
expenses, interest and sinking fund, and the Committee had put by 
about £7,000 towards depreciation and renewals. Whereas in 1901 
the average number of passengers carried weekly was 163,000, last 
year the average was 210,000, and the weekly receipts grew from 
about £1,000 to £1,100 per week. They hoped to increase their 
Profits this year by another 5, 000. 


Glasgow.—Tbe ninth annual report by the Tramways 
Committee of the Glasgow Corporation was issued at the end of 
last week. The report includes an abstract statement of revenue 
and expenditure for the year ending May 31st, 1903, together with 
the capital expenditure account and balance-sheet. The account of 
the year's working shows that the revenue amounted to £656,572, 
and the working expenses, including depreciation, to £431,870, 
leaving а balance of £224,702. The revenue of the previous 
year was £614,413, and the working expenses, &c., £405,103, leaving 
а gross balance of £209,310. This year's gross balance thus shows 
an increase of £15,392. The gross balance of £224,702 has been 
applied in meeting interest and siaking fund, &c., on the cost of the 
Govan and Ibrox tramways, interest on capital, sinking fund and 
annual payment to the Common Good; these payments amounting 
in all to £124,425. The net balance remaining amounted to 
£100,277, out of whica ап extra payment of £10,000 has been 
made to the common good. Оп account of the high rates prevailing 
for electrical material during the period of construction, £40,000 
bad been written off the cost of feeder cables and overhead equip- 
ment. 425,000 had been written off the cost of buildings originally 
constructed for horse traction. The balance, amounting to £25,277, 
had been added to the general reserve fund. "The revenue account, 
although £40,374 in excess of the previous year, worked 
out at 47d. per car- mile less. The working expenses, 
however, showed a decrease of 31d. per car-mile. The 
total borrowing powers granted to date amount to £2,043,198, 
of which £1,889,312 has been exercised. The gross capital expendi- 
ture of the system amounts to £2,754,855, and the actual capital 
expenditure to £2,129,512. The average number of street miles of 
lines open for traffic is 119, while the population served by the 
tramways (city and suburbs) is 1,000,000. The sinking fund bas 
been increased by £43,294 0a. 7d. The car-mileage for the year was 
14,008,750, &nd per car per day 9678. The number of cars 
operated per day per mile of single track was 3:36, and the average 
ears in use per 16-hour day were 399:58. The passengers carried were 
177,179,549, the average traffic revenue per car-mile was 11°19d., 
and the average total revenue per car-mile 11°25d. The average 
working expenses per car-mile, includiog depreciation, were 7:40d. 
Тһе average fare charged per mile was '46d., the average fare per 

nger 88d., and the average number of passengers per car-mile 
1264. The ntage of working expenses to receipts was 46°35d. 
During the year 13} miles of track were opened. The total length of 
tramways, including the foregoing extension, owned and leased by 
tbe C ration amounts to 644 miles, 4 miles of which only is leased. 
The only addition to the electrical plant was at Coplawbill sub- 
station, where an extension was made to the switchboard for the 
of dealing with the energy supplied to the Electricity 
Department of the Corporation. The total cost of repairs to the 
power plant and sundry machinery during the year was £4,250. 
In addition, £20,555 was charged against revenue to meet deprecia- 
tion. The total number of electric cars in stock is 611. This 
includes 120 of the old horse cars, which have been electrically 
equipped. At present 70 additional cars are in course of construc- 
tion; 100 cars have been fitted with the Westinghouse electro- 
ic track brake, under an arrangement by which all the cars 
will be fitted with these brakes ‘if the first 100 prove satisfactory 
after 12 months trial. The total cost of inspection and repair of 
ears at the car-sheds and workshops throughout the year was 
£21,530, and & further sum of £25,087 was charged against revenue 
to meet depreciation. 


Heavy Woollen Disfrict.—Major Druitt, R.E., last 
week formally i the electric tramways in Batley, an exten- 
sion ot the British Electric Traction Co.'s system from Millbridge 


(Heckmondwike) to Hightown (Liversedge), and a further exten- 
sion of the company’s system from the Dewsbury boundary through 
Ravensthorpe to the Mirfield boundary. The lines at Batley bave 
been constructed by the Corporation and leased to the British 
Electric Traction Co., who now control all the tramways in the 
Heavy Woollen District. There are now through lines from Dews- 
bury to Cleckheaton, Thornhill and Ravensthorpe, in addition to 
about five miles of track in the Borough of Batley, which are con- 
nected with the Dewsbury and Spen Valley system. The cars have 
not yet arrived for the Batley lines, but it is expected that until 
these are received Spen Valley cars will be brought into service. 
An accident happened to one of the two trial cars at Batley. Going 
down Purlwell Lane, the front car, which had slowed down, was 
run into by the second car, and both'were damaged. The driver 
of the first car was knocked down and his collar-bone broken. Mr. 
О. J. Kirby, borough surveyor, of Batley, who was standing near the 
cars after the collision, was knocked down by a passing trap and 
slightly injured. 


Halifax.—The T. C. has instructed the borough engineer 
to proceed with the extension of the tramways from Hove Edge 
to Brighouse (nearly two miles), at ап estimated cost of 
£10,378 13s. 9d. 


Hudderstield.—A new system of merit stripes, devised 
by Mr. H. N. Thomas, the general manager, has been introduced on 
the electric tramways, with the unanimous approval of the men. 
No employé is to be granted a stripe until he has given entire satis- 
faction for two years. In order that merit could be rewarded in 
beginners, all new conductors would start at 5d. an hour, rising by 
the end of 18 months to 530. ; and at the end of two years’ service 
they would obtain a merit stripe carrying with it 2d. per day 
extra pay. New motormen would start at 6d. per hour, rising in 
12 months to 64d. ; and at the end of two years’ satisfactory service 
they would obtain a merit stripe with 2d. per day extra pay. Under 
the old system, beginners started at the maximum pay, and 
no opportunity existed for rewarding meritorious service. 


Lancaster.—At a meeting of the Lancaster T.C. on 
Wednesday, July 29th, it was decided to refer back the proposal of 
the Tramways Committee to construct a new route past the Castle 
Station to Lime Road, returning through the business portion 
of the town to the terminus in Dalton Square. The scheme was 
estimated by Mr. Tester, the electrical engineer, to cost £13,100, 
irrespective of cars. Mr. Alderman Bell, who proposed the suc- 
cessful amendment, said that the tramways were costing more thar 
the revenue justified. In order to widen Bowerham Lane £1 061 
was being spent, and it had also been decided to double the line 
from Thurnham House (the tram offices) to the Pointer, which is the 
first halfpenny stage, at a cost of £1,610. The traffic returns for the 
past month showed that 71,846 passengers had been carried over the 
Scotforth route, the receipts being £261, and 40,707 over the Park 
route, producing £195, He estimated that unless there was a big 
increase in the number of passengers to the Park they would have 
a loss. 


Liverpool Overhead Railway.— A burn-out took 
place on tbe railway between the Prince's Dock and Pier Head 
stations on Wednesday last week, due to a short-circuit in a con- 
troller, and resulted in a temporary stoppage of the traffic. No 
harm was done; the passengers left the train and walked back to 
the station. The local papers were as usual greatly upset, 
as may be gatbered from the following eloquent pas- 
sages :—“ The driver of tbe train and another official in 
uniform deserve the utmost credit, especially the former, who 
remained in his place- a mere box—until all immediate danger was 
past, notwithstanding that flames were hissing and belching forth 
repeatedly.” “ Тһе chief of the brigade arrived in a hansom cab, 
and at once superintended the operations, which even after his 
arrival were sufficiently startling when the current was turned on, 
and afforded the hundreds of spectators in the street a view of 
flaming volte, which gave a vivid idea of how easily a terrible 
tragedy might have been enacted.” Terrible, indeed! !—terrible 
nonsense. 


Liverpool—Southport.—The work of installing. the 
conductor rails from Southport to Liverpool in the electrification of 
the L. aud Y. Railway is rapidly nearing completion, and the gene- 
rating stations are almost ready for the macbinery. At present the 
service between Liverpool and Southport is every 15 minutes: it 
is probable that with the electric trains there will be а service every 
eight minutes. The chief generating station is at Formby, and sub- 
Btations are being erected at Birkdale and Seaforth. 


London.—LRWISHANMI.— As a preliminary to resuming 
negotiations with the L. C. C., the B.C. has rescinded a resolution 
refusing to contribute to the cost of ihe street wideniras which 
would be rendered necesssry by ihe proposed tramway extensions, 


L. B. & S.C. Railway.— The chairman of the L.B. K Х.С, 
Railway recently stated that the board of directors was actively 
pursuing its inquiry into the subject of electric traction, and a Com- 
mittee had been appointed for its special consideration. The 
problem is a very difficult one so far as this railway is concerned, 
by reason of the complication of lines and the intermixing of main 
and local, or fast aud slow, traffic. It is necessary for the board to 
be assured that electrical traction will be a success from its com- 
mercial as well as its mechanical aspect; it is, therefore, advisable 
to proceed with caution. 


Manchester.—The annual report of the Tramways Depart- 
ment of the Corporation, just issued, ів an interesting document. 
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The traffic revenue for the year amounted to the sum of £306,250 ; 
there was received for rent of lines, £11,234, and other small items of 
revenue, amounting to £476, brought up the total gross income of 
the department to £317,960, as compared with £111,308 in the 
preceding year. The increase is accounted for by the greater 
length of tramways now in operation. In March, 1902, there were 
open for traffic 1201 miles of single track. Between that date and 
March, 1903, several new routes were opened, including those on 
the southern side of the city, making tbe total length of single 
track over 774 miles. The working and other expenses of the past 
year amounted to £193,989, against £64,689. The balance, being 
gross profit, was £123,971—a leap, in 12 months, from £46,619. 
With bank interest, &c, added, the sum available is £126,567, of 
which £39,968 is appropriated to interest on mortgage debt, &c.; 
£3,545 for rent of lines leased; £30,000 is handed over to the City 
fund, in relief of rates, and £39,551 is set aside for reserve, renewals 
and depreciation. In 1901-2 the total cost of working, per car-mile, 
was 8'10d.; last year it was only 695d. The cost of electric 
energy rose from 1°45d. per car-mile, ia 1901-2, to 1°94d. in 
1902-3. Traffic expenses have, however, fallen. The total per 
car-mile last year was 3 53d., as against 4 24d. in the previous year. 
Management expenses have fallen from 1°80d. per car-mile to 
075d. Repairs and maintenance cost slightly more last year than 
in 1901-2, the total charges under these heads being in 1902-3 73d., 
against 61d. The total car-mileage run between March, 1902, and 
March, 1903, was 6,382,036; the number of passengers carried 
during the 12 months was 66,849,457 ; and the average receipts per 
car-mile werelll'52d. The year's working has been so successful 
that the Committee felt justified in making a revision of the fares 
on most of the routes favourable to the public. The fare to Heaton 
Park, Manchester's latest and most extensive public playground, is 
reduced from 23d. to 2d. The distance from the centre of the city 
to the park is about five miles. The weekly traffic receipts average 
over £12,000, and the number of passengers carried is nearly 24 
millions. 

An important extension of the tramway system is in progress. 
It conaists of а new route to connect the northern and southern por- 
tions of the city. Commencing at Newton Heath it will proceed by 
way of Pottery Lane, Openshaw. and Gorton Lane, to Reddish, 
where a junction will be formed with the existing lines on the 
Manchester and Stockport road. Ready access will thus be given 
to either of those towns, to a large outlying population. 


Manchester—Liverpool High-speed Railway.—The 
directors announced last week that the number of applications 
received for shares would not justify them in going to allotment. 
The capital required is £2,100,000. A large number of applications 
was received from small investors, but no application exceeded 
£1,060, and it is evident that capitalists have fought shy of the 
venture. It is not, however, intended to abandon the issue, and 
cheques will not be returned unless they are asked for. It is 
hoped that sufficient capital may yet be forthcoming to carry out 
this important experiment, which, if successful, would be of great 
benefit to the electrical industry. 


Newcastle-on-Tyne. — The Corporation Tramways 
Committee has, subject to the approval of the T.C, decided to 
increase the salaries of tramway officials as u.der:—Mr. Le Rossig- 
nol, general manager, from £750 to £1,000 per annum; Mr. Confer, 
traffic manager, by £100 a year; Mr. Fleming, assistant manager, 
from £200 to £250 per annum; Mr. Easten, chief c'erk, by £50 a 
year. 


Nottingham.—Complainte having been made from time 
to time to the Corporation about the slow pace made by the electric 
tramcars, the authorities are endeavouring to induce the B. of T. to 
allow them to increase the pace in various parts of the city. The 
maximum speed hitherto allowed varies from 4 to 10 miles an 
hour, and it is now desired that on certain routes, such as Basford 
and Balwell, Sherwood and Lenton, the cars should be permitted 
to reach a maximum of 12 miles an hour. These are all wide 
thoroughfares, with very little vehicular traffic. It is pointed out 
that the limite were recently increased at Bradford by a couple of 
miles all round, and that in some towns cars are permitted to travel 
on certain routes at 14 or 15 miles an hour. 

With the opening of the Market Street and Hartley Road 
sections the Corporation brought to completion the whole of the 
electric tramways for which it obtained Parliamentary powers in 
the first instance, excepting a short length of line ia Wells Road, 
which there is no present intention of constructing, the rate of 
development in that district not yet warranting the undertaking. 
Under the powers which it obtained in the second instance the 
Corporation has yet to construct the lines along Forest Road and 
London Road, but these are not to be taken in hand at present. 
The opening of the Market Btreet line bas enabled the Corpora- 
tion to make а number of important alterations in the general 
tramway service in the city. 


Oldham.—The B. of T. has given the T.C. permission 
to borrow £79,969 for tramway purposes. In all £100,000 was 
applied for, but the B. of Т. refused to sanction £21,084 for side 
paving. 


Paisley.—The agreement between the Paisley Tramways 
Co. and Mr. W. M. Murphy for the purchase of the present horse 
system has been signed. One of the conditions is that the purchase 
price is to be paid within two months. In & letter sent by Mr. 
Н. F. Parshall, London, one of the promoter's consulting engineers, 
to Mr. Parkinson, Paisley electrical engineer, he states that ín his 
opinion part of the new lines will be open for traffic Uy the end of 
March next, and the wile system by June following. 


Wolverhampton.—4A meeting of the T.C. was held on 
Saturday last, at which there was a long and unpleasant wrangle 
respecting the continued unsatisfactory condition of the town м 
regards the tramways. The discussion arose on an attempt 
Councillor Dickenson to “draw” the Tramways Committee as to 
the position of the so-called negotiations between the Corporation 
and the Lorain Co. In the course of the discussion one or 
two facts were gleaned. One was that at no time since the 
differences between the Corporation and the company had arisen 
had the latter made any overtures to the Corporation either in 
Wolverhampton ог in London. On the other band, the company 
had always insisted that proposals should come from the Corpora- 
tion, and that they should be in writing—8so Alderman Gibbons, one 
of the sub-committee appointed to meet the company, stated. It 
was also elicited tbat before anything farther can be done towards 
& settlement of the matters in dispute, the agent of the company in 
Wolverhampton (Mr. Wetmore) will have to pay a visit to America 
for consultation with the company. It is probably in view of this 
visit that Mr. Wetmore was one day last week, in company withthe 
deputy chairman of the Tramways Committee (Alderman Craddock) 
and the Corporation electrical engineer (Mr. Shawfield), examining 
the track and the contact boxes. It was further elicited in the 
discussion that during the last month (April) for which a statement 
of the working of the electric tramways had been submitted to the: 
Committee, there had been а loss of £150. It was suggested that 
the Tramways Committee—which bad not met for & month— 
should be called together to consider the whole situation. 
Councillor Jones, however, said he did not think it was any use 
calling on the Tramways Committee, who, he declared, ought to have 
“the sack,” and a fresh Committee be appointed. Alderman Craddock 
protested against such silly talk;" and Alderman Mander (the 
chairman of the Tramways Committee) protested, on the other 
hand, against receiving instructions. He had already, he said, bad 
sufficient instructions. Finally, it was decided, by 14 votes to 7, 
that the Tramways Committee be called together, with iastructions 
to establish communication with the outside districte without delay, 
and tbat a special meeting of the Council be held early in Septem- 
ber to deal with the Committee's report. The month of August, it 
may be stated, is always regarded asa holiday month, and meetings 
of the Corporation are not held. It may be pointed out that 
it was on May 20th that the Council passed the resolution in favour 
of throwing over the Lorain Co. Nearly three months have elapsed 
since then, and nothing has been done to carry out the decision of 
the Council. 


TELEGRAPH AND TELEPHONE NOTES. 


International Conference on Wireless Telegraphy. 
Tue conference was opened at Berlin on Tuesday last by Herr 
Kraetke, Imperial Secretary of State for the German Poet Office, 
who alluded to the importance of wireless telegraphy at sea, and 
said that it was the result of the labours of many scientific inves- 
tigators. The object of the conference was to clear the way for the 
free expansion of the system for the common benefit of all who use 
the sea, by the harmonious co-operation of the various Governments 
concerned. The proceedings are being conducted in private. 


The Telephone and Truth.—The Daily News reports 
а discussion at the Leeds Assizes between Mr. Justice Grantham 
and King's Counsel, a8 to conversations alleged to have taken place 
over the telephone. The Judge: The telephone is often the biggest 
liar out. —Mr. Tindal Atkinson: I don't think it is the telephone, 
my Lord.—The Judge: The conflict of evidence revealed during 
these Assizes as between one man at one end of the telephone and 
the other at the other end is most extraordinary. 

We offer our respeotful sympathy to his Lordship. 


Wine Testing by Telephone.—According to the Daily 
Telegraph, M. Maneuvrier, Assistant-Director of the Laboratory of 
Researches of the Paris Faculty of Sciences, has discovered an in- 
fallible method of ascertaining by the use of the telephone how 
much a given quantity of wine has been watered! The principle 
on which the invention rests is the variable conductivity of different 
liquids, notably of wine and water, the method of trial being 
apparently founded on Kohlrausch's test. The apparatus works as 
follows :—Two vessels, one containing wine known to be pure, the 
other the wine to be tested, are employed. The telephone is in 
connection with both liquids. If the sample of wine under observa- 
tion is as pure as the standard used for comparison no sound is 
heard; if, ou the contrary, it contains water, the tell-tale telephone 
" speaks,” and the greater the proportion of water the louder the 
instrument complains. A dial on which а number of figures are 
marked is connected with the telephone. То ascertain the pro- 
portion of water in the wine tested, the operator moves a band 
on the dial until the telephone relapses into silence. The hand 
has thus been brought to a certain figure on the dial, corresponding 
to which is found the exact proportion of water contained in the 
quantity of wine. М. Maneuvrier's invention can, he says, be 
easily applied to the testing of many other liquids, and even solids, 
which may be adulterated by the addition of foreign matter pot 
sessing & conductivity different to that of the original substance. 


(Continued on page 227.) 
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LOWESTOFT MUNICIPAL ELECTRICAL 
TRAMWAYS. 


THE opening of the Lowestoft electrical tramways adds one 
more to the many instances of public enterprise in the 
provision of up-to-date facilities for the local travelling 
public, and in this particular case, as in the neighbouring, 
and, to some extent, rival town of Yarmouth, there is little 
doubt but that, as time goes on, they will prove exceedingly 
popular, both with the residents and with visitors. 
Local tramway history commenced in August, 1898, when 
the Town Council received a proposal from ч syndicate for 
the construction of the East Anglian Light Railways, which 


agreed to purchase the company's powers for the proposed 
line to Kessingland. : 

The route which was opened on July 22nd consis's 
of one length running through the main street, from the 
northern boundary to the southern boundary, some 33 miles 
in length, which, if the extension to Kessingland is carried 
out, will be extended 34 miles further from the southern 
boundary. There is also а branch from the centre of the 
town route, up the Denmark Road, passing the railway 
station, and leading to the car depót at the electricity and 
destructor works in Rotterdam Road. 

The total route length is approximately 5} miles, of which 
14, miles are double track, and the route is practicilly level 


INTERIOR or Enaine House, SHowtxa NEw GENERATOBS, BALANCER AND IRACTION SWITCHBOARD. 


would link together the towns of Caister, Great Yarmouth, 
Lowestoft and Southwold, and the Council agreed to 


support the application to the Light Railway Com- 


missioners for sanction to construct the railway from Caister 
through Lowestoft to Kessingland, subject to a suitable 
agreement in regard to road maintenance being arrived at. 


Sabeeque it negotiations, however, led to a difference of 


opinion between the company and the Corporation, resulting 
in opposition by the latter, which was eventually withdrawn 
on tbe satisfactory arrangement of terms for the construction 
or purchase by the Council, and a subsequent lease to the com- 
pany for a term of years. As the Board of Trade declined 
to entertain the incorporation of this agreement in the 
light. railway order, further negotiations took place, ending 
in the Council obtaining powers and constructing and 
working the tramways itself, and the Council has further 


throughout. Advantage was taken of the temporary 
upheaval of the streets to carry out various building 
improvements alor g the routes. "m 

The contractors for the permanent way were Messrs. 


. Wimpey & Co. For the track-work а gauge of 3 ft. 6 in. has 


been adopted, similar to that at Yarmouth; the rails, which 
are of the usual girder type, weigh 100 lbs. per yard and are 
in 60 ft. lengths. They were supplied by Messrs. Penny 
and Co., agents for the Société Anonyme de Marcinelle et 
Couillet, Charleroi, Belgium, the manufacturers, All the 
special work, junctions, points, crossings, &e., including 
those at the car-sheds, were supplied by Messrs, Hadfield’s, 
Sheffield, and are made of their patent manganese steel, a 
specially hard and tough metal, the valuable properties of 
which have been recognised universally by tramway. engi- 
neers. For the passing places and special junctions the 
F 
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pointe are 12 ft. 3 in. long, and 100 ft. radius. 


pointe are 6 ft. 6 in. long, with a radius of 42 ft. 


A special feature of the track-work is the Waveney Road 
Junction, and the London Road railway crossing—which 
were erected complete at Messrs. Hadfield's in the first 
instance. The bulk of the crossings are of the compound 


type, as many as three and five crossings being in one man- 


CooPER,& HOWARD SMITH'S ANCHOR JOINT. 


ganese steel casting; this arrangement 
produces an exceedingly rigid job, and 
diminishes the number of joints which 
would otherwise be required. Messrs. 
Cooper & Howard Smith’s anchor and 
intermediate joints have been used 
throughout. 

The track has been electrically bonded 
with 0000 S. W. G. Colnmbia bonds, 
and is cross-bonded every 40 y ds. 
The paving adopted consists of basaltic 
lava and granite blocks, laid on a bed of 
concrete 6 in. deep, and grouted in with 
bitumen and cement. Some 4, 000 tons of 
basaltic lava blocks are used between the 
rails, and 800 tone of granite for the 
margins. The former material. like wood, 
is comparatively noiseless, and possesses 
non-slipping qualities. 

The overhead construction has been 
carried out by Messrs. Rot rt W. Blackwell 
and Oo., Ltd. 


VIEW OF THE Cak-SHED AND GENERATING STATION. 


The whole of the work is of the side bracket construction, 
the brackets themselves being of neat and substantial design. 
The attachments to trolley wire are of flexible suspension 
type, with double insulation of the well-known “ Aetna” 
material throughout. 

The poles are of the usual three-section type, two sizes 
being used; No. 1, 5 in., 6 in. and 7 in. diameter, and 
No. 2, 6 in, 7 ір. and 8 in. The bracket arms vary in 
length from 10 ft. 6 in. to 18 ft., of 23 in. diameter steel 
tubing, and in common with the whole of the overhead 
material are of British manufacture. 

The trolley wire is double throughout, of hard drawn 
copper *872 in. in diameter or 000 S.W.G. Tensile strength 
24 tons per square inch. 


The cross- 
ings are 8 ft. 6 in. long, angle 1 in 6, and the car-sbed 


Generally the whole may be considered an example of 
first-class English construction. 

The work calling for special note iu connection with the 
system is no doubt the surmounting of the difficulties put 
upop the undertaking by reason of the swing bridge across 
the harbour, situated almost exactly in Ше centre of the 
town. The whole of the work on and in the neighbourhood 
of the swing bridge has been specially designed, and has had 
to meet with the approval of the Board of 'Trade as well as 
of the Great Eastern Railway Co., who control the bridge 
and barbour. 

The special work applies both to the permanent way and 
to the electrical equipment. A shallow section of rail has 
been employed for the bridge, fixed to the ironwork of the 
bridge and electrically bonded thereto, and the greatest care 
has been taken to secure alignment of the bridge rails with 
the track on either side. In this connection a mechanical 
devioe is employed, interlocking with the hydraulic leven 
operating the bridge. 

Considerable ingenuity has been displayed in the arrange 
ment of'the electrical connections'on the swing bridge. The 


SPECIAL TRACK-WORK ғов THE LONDON Roan Rall war CROSSING. 


latter is about 40 ft. long, and is worked 
by hydraulic power. It is in constant 
use, especially daring the fishing season, 
when а good deal of shipping is entering 
and leaving the harbour. In operation 
the bridge is tilted to clear the supporting 
wedges, and then rotated through a right 
angle on a pivot fixed about one-third 
from one end. In order to clear the 
rigging of boats the poles supporting the 
overhead conductors are placed some dis- 
tance from the bridge, necessitating con- 
siderable overhanging on the equipment 
of the bridge itself. This has been 


conductors of T section, the overhanging 
end being supported by a light steel 
framework. 

Specially designed contact pieces pro- 
vide a continuous running surface over 
the bridge when it is closed, and in 
accordance with Board of Trade regula- 
tions, the power is automatically cut off 
from the conductors on the bridge as 
soon as it tilts to open. The current is at the same time 
cut off from the trolley wire some distance on each side of 
the bridge, the distance being so great that it is impossible 
for a car to reach the bridge by means of its own momentum 
when the bridge is open. 

The contract for the feeder cables was placed with Messrs. 
Callender's Cable Co., who also supplied the cables under the 
lighting contract. 

The traction feeders are lead-sheathed, of 2, 15 and 71 
sd. in. in section, the negative feeder being 4 sq. in. in 
section. The majority of the feeders are drawn into 
stoneware ducta, laid in the centre of the track, and provided 
with manholes at suitable distances, The feeder cable 
which supplies the north end of the town follows a cross- 


accomplished by the use of aluminium 
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road from the generating station, and is laid on the solid 
system in creosoted wood troughing. The cables are led 
into section pillars, supplied by Messrs. Callender, from 
which the overhead line is fed at the usual half-mile sections. 
The cable work for maintaining the rail circuit under the 
harbour required special consideration, as it had been 
found that the original lighting cables laid in the mud 


The electrical equipments are of the British Westinghouse 
Co.s standard type, the controllers being of the series- 
parallel type with magnetic blow-out, and the motors having 
a normal output of 26 H P. there being two on each car. 
Westinghouse canopy switches, lightning arresters, and 
automatic circuit-breakers are also provided. The cars 
are fitted with electric headlights, and enclosed trolley 
standards, Tidswell’s life-guards and col- 
lapsible gates to the platforms. 

An electrical track sweeper of Messrs, 
Brecknell, Munroe & Roger’s make is also 
provided for scavenging the track. 

The new car depot adjoins the elec- 
tricity and refuse destructor works in 
Rotterdam Road, and forms the present 
terminus of the Denmark Road route. 
The building is constructed in red brick 
with stone facings, and was erected by 
Mr. A. G. Beckett, of Oulton Broad, to 
the design of Mr. J. Roberts, of Lowes- 
toft, architect under Mr. Hawtayne, the 
consulting engineer. 

Accommodation is provided for 15 cars 


SAF - and the track sweeper. There are four 


tracks partly supported on pillars, with a 
view to providing facility for examination 
and repairs from underneath. ^ Repairing 
shops, fitted with suitable machinery, and 
accommodation for the men are also pro- 
vided. Тһе car entrance to the sheds is 
provided with steel rolling doors. 

The generating station, which the 


View ОЕ THE Swine BRIDGE AND SPECIAL OVERHEAD Work advent of the tramways has had the 


at the bottom of the harbour were 
unreliable, owing to their sustaining 
mechanical injury through the movement 
of the shipping. This section of the 
work was eventually undertaken by Mr. 
G. A. Bruce, the resident electrical en- 
gineer, and the cables are drawn into a 
steel pipe, fitted internally with a wooden 
divider of star section, each cable lying 
in its own compartment, and so giving 
every facility for withdrawal and renewal 
when necessary. The cables are connected 
to a switch and test board on either side 
of the harbour. 

Mr. Bruce is to be congratulated on 
having successfully “ engineered” his 
scheme at a cost far below that of the 
lowest tenderer. 

The contract for the rolling stock 
was placed with the British Westinghouse 
Co., two types of car being adopted. 
There are 11 double-deck and four single- 
deck cars, the trucks and bodies for which 
were supplied by Messrs. Milnes & Co., 
Hadley. The double-deck cars have a 
seating capacity of 48 passengers, 22 in- 
side and 26 out; they are provided with 


А effect of completely filling, was opened 
in 1901, when some 225 Kw. of plant was 
installed. At the present time this has 


sliding windows, twin doors, and reverse VIEW ALONG THE LONDON Roap SourH, SuowiNG ТҮРЕ oF DounrE- 


stairways. The trucks are of Milnes stan- 
dard rigid wheel-base type, and the cars are 
fitted with both wheel, slipper and elec- 
trically-controlled brakes. The overall length is 33 ft. 6 in. 
and the greatest width 6 ft. 7 in. The single-deck cars are 
of the composite type, seating 38 passengers, 26 in the 
closed compartment and six in each of the end compart- 
ments. The closed compartment is arranged in the centre 
of the car, and is provided with reversible transverse seats ; 
the end compartments are enclosed on one side bya fixed 
window and on the other by an ornamental voup pot 
grille. These cars are mounted on trucks of the Milnes 
maximam traction type, and, as in the double-deck cars, three 
types of brake are provided. In both types of car electric 
light and bells are installed, and destination indicators of the 
voller blind type are provided. | 


DECK Four-WHEEL CAR. 


been increased to 1,575 KW., or 1,900 KW. on emergency 
load. 

The boiler house plant consists of four Babcock and 
Wilcox boilers, each capable of evaporating 5,600 lbs. of 
water per hour, and having a working pressure of 160 lbs. 
per square inch and one Musgrave dryback marine 
boiler (on order) capable of evaporating 12,500 lbs. of 
water per hour. Superheaters are provided on the 
large and two of the smaller boilers, capable of raising 
the temperature of the steam by 100° to 120.7 Injectors 
are fitted to all the boilers, and one electrical and 
two steam pumps are provided for boiler-feeding purposes. 
A motor-driven Green economiser is also provided. A 
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Wheeler condenser of 400 н.р. is installed in conjunc- 
tion with a Wheeler-Barnard fan-draught cooling tower, the 
fau being driven by а Westinghouse motor, and a 
further 1,000-H.P. condensing plant is being installed 
by Messrs. Bertrams, with a Klein forced-draught cooling 
tower. 

The generating sets are of the high-speed enclosed type, 
by various makers, direct-coupled to compound-wound gene- 
rators, each of which is provided with a switch for cutting 
out the series winding when used on the lighting circuits. 

The plant consists of one 75-Kw. generator coupled to а 
Musgrave engine, running at 100 revolutions per minute ; one 
150-KW. generator, with Musgrave engine, running at 
330 revolutions per minute; one 250-Kw. generator, with 
Browett-Lindley engine, running at 850 revolutions per 
minute; one 550-kw. generator coupled to а Willans com- 
pound three-crank engine running at 230 revolutions per 
minute; and a similar sized generator coupled to a Browett- 
Lindley two-crank compound engine running at 230 revolu- . 
tions per minute. 

The two sets last named are the latest additions to the 
station. The Willuns engine is their 3 T size, rated at about 
730 B.H.P., the high-pressure cylinders being 18:9 in. and 
the low-pressure 32:3 in. in diameter, with а stroke of 
18°4 in. The Browett-Lindley engine has cylinders (high 
pressure) 22} in. and (low pressure) 36 in. in diameter, with 
a stroke of 18 in., 
the engine being 
fitted with an auto- 
expansion governor, 
and on test gave a 
steam consumption 
of 24:2 lbs. steam 
per kilowatt-hour, 
full load, condens- 


ч, 


"NO 


ing; 25 lbs. at 
3-load and 27:3 lbs. 
at 4-load. The 


generators for these 
sets are by the 
B. T. H. Co., and the 
smaller one will 
eventually be re- 
placed by one 
similar to the larger 
machine, having 
eight poles, and a 
slot-wound arma- 
ture mounted on a n A — 
cast-iron spider. — 
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ing switchboard and "- __ 
the new panels, two = 
being generator 
panels, and the re- 
mainder for control- 
ling the balancer, 
occupya gallery at theendofthe station, Onan extension at 
the side is mounted the traction board, which consists of white 
marble panels; one contains throw-over and equalising 
switches, three are feeder panels, provided with ammeters, 
circuit breakers and single-pole Q.B. switches, one is a load 
panel with ammeters and voltmeters of the Weston type, and 
the usual Board of Trade panel completes the board. 

The original set of balancers and boosters, consisting of 
four machines coupled, of 18 Kw. capacity, was supplied by 
the British Thomson - Houston Co.; this has been 
supplemented by а further set, supplied by the British 
Westinghouse Co., consisting of two outer 40-Kw. and one 
central 80-kw. multipolar machines mounted on the same 
spindle, and running st 800 r.p.m. 

This machine can be used (1) ав a motor balancer, with 
the central machine across the outers, and the end machines 
across the three-wire system ; (2) with the central machine 
eut out and the end machines as motor and generator 
according to balance; (3) the outer machines running on 
the three-wire system as motors, and driving the central 
machine as a generator for traction purposes at light loads ; 
(4) the reverse of the previous arrangement—at periods of 
light load in the lighting department ; (5) similar to No. 8, 
with the central machine feeding the traction side in 


Fic. 1. 


ELECTRICAL ВАЕктү DRESS. 


parallel with a small traction generator, not capable of over- 
loads ; (6) the reverse of the previous operation—the onter 
machines being geuerators, and balancing and feeding into 
the lighting system. Both the motor balancers are con- 
trolled from the lighting switchboard. 

Some idea of the enterprise shown in carrying out the 
scheme muy be formed when it is borne in mind that a com- 
mencement was not made till March 11th, 1908, the whole 
of the work, excepting a few details, being completed by the 
end of June. 

The official inspection of the electrical equipment was 
made on July 16th and of the track on July 21st, the 
Board of Trade expressing their complete approval of all the 
arrangements. 

In both the sub-committee and the general committee a 
good start was made by the chairman, Mr. L. F. Orde, who 
happens to be mayor this year. He has devoted a consider- 
able amount of time, both to the, technical points and to the 
general details, and has done an immense &mount for the 
municipal undertaking. 

The whole of the contracts for the tramways and street 
widenings have been executed under the supervision of Mr. 
W. C. C. Hawtayne, the consulting engineer, Mr. W. Beer 
looking after the permanent way design, and Mr. B. 8. Aldis 
being clerk of the works. For Messra, Wimpey & Co., the 
contractors for the permanent way, Mr. J. F. Tyler acted as 

resident engineer, 
and Mr. J. A. Bruce, 
the borough elec- 
trical engineer, 
represented the 
Lowestoft Corpora- 
tion. 
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AN 
ELECTRICAL 
SAFETY 
DRESS. 


NIKOLAUS ARTE- 
MIEFF, а Russian 
professor, has in- 
vented а safely 


workmen and others 
from death or in- 
jury in case of 
accidental contact 
with high - tension 
circuits. The dress 
is made of a fine 
pliable woven metal 
fabric, made up 
into а garment 
which covers the whole body—head, hands and feet. To 
give it greater strength, the metal fabric is worked on 
to a linen backing or lining. The dress is so designed 
that the wearer can put it on above his ordinary 
dress without assistance. The metal fabric in front of the 
face and on the hands does not seriously interfere with the 
seeing and handling of objects. 

The protective action of the dress is due to the fact that 
it short circuits the body of the wearer. When the dress is 
on, no dangerous potential difference can arise between any 
two pointe of the body. The resistance of the dress is less 
than 0°01 ohm, while the resistance of the human body is 
greater than 2,000 ohms, these resistances being measured 
in both cases from hand to hand. With a current of 1,000 
amperes flowing through the dress from hand to hand, the 
shunt current flowing through the body would amount to 
only 0:005 ampere—a current which would be quite 
harmless. 

The dress, however, will not carry & current of 1,000 
amperes without undue heating. It is only capable of 
carrying a permanent current of 200 amperes, or a current of 
600 amperes for a few seconds. | 

The dress also prevents a static charge from injuring the 
body. With the dress on, a man may touch any part to а 


Fig. 2. 


dress to protect 
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high-pressure installation; but if the irsulation of the bigh- 

pressure circuit shoold happen to be defective, it can only 

be touched wiih safety when the man is himself well 

insulated, вау by standing on a sheet of vulcanite, or on a 

board supported on porcelain insulators. Experiments have 

у; carried out successfully with pressures up to 200,000 
Volts. 

There is, however, under certain circumstances, a risk of 
injury by burns, when, for example, a high-pressure circuit 
through the dress is broken by the removal of one hand 
from the conductor. Under these circumstances an arc may 
be formed, the excessive heat of which may burn the 
underlying skin. But in the great majority of cases which 
arise in practice the workman is completely protected. 

The Artemieff safety diess is manufactured and gold by 
Messrs. Siemens & Halske, in three different sizes. 

Fig. 1 shows the safety dress worn over the ordinary dress, 
ready for use. Fig. 2 shows Pref. Artcmieff in bis safety 
dress, in the circuit of an alternating current transformer of 
20 Kw., with a pressure of 150,000 volts, 50 periods. In fig. 2 
а stream of sparks goes direct from pole to pole, and another 
stream of sparks goes from one pole over the safety dress to the 
other pole. 

The Artemieff safety dress appe rs to have been thoroughly 
tested by its inventor, and if it dces not interfere too much 
with the movements of the workm::», it will be very valuable 
for the protection of life. "The ordinary precautions, such as 
rubber gloves and shoes, are very unreliable when dealing 
with extremely high pressures, such as are now used for long- 
distance transmiseion. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 222.) 


Australian Telegraphs.— Reuter’s Melbourne agent 
gays that tLe House of Representatives of the Commonwealth has 
ratified the agrecment with the Eastern Extension Со. 


Liverpool.—Mr. Charles McArthur, M.P., has received 
а letter from Mr. Austen Chamberlain, M. P., Post mseter-General, 
stating that the trunk telephone service between Liverpool and 
the manufactaring districts of Lancashire and Yorksbire, about which 
Mr. McArthur wrote on July 13th, will be greatly improved by the 
opening cf additional circuits between Liverpool and Wigan, 
Accrington, Bolton, Burnley, Oldham, Rochdale, St Helens, and 
Huddersfield. Five additional circuits ara being provided between 
Liverpool and Manchester. These are bciug carried by means of 
an underground line through Warrington, and are being pushed 
forward as rapidly as possible. Other wires between Liverpool and 
the districts named will also be provided. 

Repairs :— 


Telegraphic Interruptions and 
| CABLBS. INTERRUPTED. 


агаа tape ee we oe ‘ee ee ее June 90, 1899 ee ee 
Triridad- етага No. 1 ee ee ee 


ee Aug. 27, 1901 ee өе 
Dominice- Martinique oo ee ee ee 


Si. Lucia Martinique T ue os oo Мау 8, 1903 „ ee 
Gaadeloupe-Martinique eo ee ee өө Мау 9, 1909 ee ee 
Martinique-Puerto P ee А .. July 10, 1902 T 
Cayenne Pinheiro е ee ее ee Aug. 18, 1909 .. ео 
Si. Lucia-St. Vincent ee ee ee e pt. 19, 1902 ee ee 
Betsas-Iava, өө eo e Oct. 22, 1902 ee ee 
Reiss Y emani oe ee e . (rt, 22, 1902 ee ео 


. Feb. 27, 1903 „ 2 


Faramari yenne .. -— 
New York-Haiti ee ee eo ео oe April 18, 1908 ee 


<iteebondo-Bandjermasin .. July 6. 103 .. Aug. 1,1908 
7eczioar-Mombassa .. ack .. July 16, 1908 .. July 8, 1903 
Perim-Assab à oe oe .. July 27, 1903 .. July 30, 1903 
Fao Bu-bire rae де е .. July 28, 1903 = ee 
Raus ma Bis sa .. ee oe oe .. Aug. 4, 1408 
5C Jacques-Haiphong .. oe "^ ee . Aug. 8, 1903 
LANDLINES. 

U.S. of Colombia :—Landlines to Dagua.. .. J'y 14, 1903 .. ae 

. ee ee ee July 28, 19038 [LE ees 


To Prerto Barrios ss 2 


CONTRACTS ОРЕМ AND CLOSED. 


OPEN. 
Belgium.—August 17th. Tenders are being invited by 


the Provincial Government Authorities in Liége for the concession 
for tbe construction and working of an electric tramway on the 
overhead conductor system between Liège-Guillemins and the 
village of Angleur. Particulars may be obtained from, and tenders 
are to be sent to, Le Gouvernement Provincial, Liège. 


Bexley .— August 21st. Street lamps aud fittings for the 
Bde * Oa] Notts ^ Polay. P те 


CVC. 


Brixhton.— August 10th. Electricity meters for one 
year. See “ Official Noticcs” July 24th. 


France.—August 11th. The French Ministry of the 
Colonies, in Paris, is inviting tenders for the supply of 60 tons of 
annealed and galvanised iron wire required in connection with the 
telegraph service in Indo-China. Particulars may be obtained 
from, and tenders are to be sent to, Le Ministère des Colonies, Rue 
Jean Nicot 4 bis, Paris. 


France.—August 13th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply 
of 170,000 porcelain insulatora. Tenders are to be sent to Le Sous- 
Becretariat d'Etat des Postes et des Telegraphes, Rue de Grenelle 
103, Paris, whence particulars may be obtained. 


Germany.—Tenders are at present being invited by the 
Municipal Authorities of Tubingen for the supply of a new steam 
engine and dynamo for the municipal central electric lighting 
station, at an estimated cost of £2,500. 

The Municipal Awthorities of Riesenburg, Western Prussia, are 
inviting tenders for the establishment of a central electric lighting 
station in the town. 


Grimsby.—The Corporation wants tenders for a motor 
balancer and switchboard, and underfeed stokers to four boilers. 
Bee “ Official Notices " to-day. 


Guadeloupe. —August 29th. Tenders are being invited 
until August 29th next by the municipal authorities of Point à Pitre 
(Guadeloupe) for the concession for the public and private electric 
lighting of the town. 


Holland.—October 1st. "Tenders are being invited by 
the municipal authorities of Utrecht for the construction and 
equipment of a central electricity station for lighting and power 
purposes, and for the working of a tramway. - 


Hungary.—August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 н.р. 


Launceston (Tasmania). — September 28th. 
more electric meters. See Official Notices“ June 12th. 


500 or 


Leeds.—August 7th. Messrs. Graham, Morton & Co., 
Ltd., want tenders for the necessary electric cables, fittings, &c., for 
their new works. See Official Notices July 17th. 


London.— August 11th. Low tension feeder switch- 
boards for the tramways sub-stations in Camberwell and New Cross. 
See Official Notices" July 10th. 


London. — October 6th. Four 5,000-H.P. vertical- 
horizontal steam engines, each suitable for driving a three-phase 
generator, for the Greenwich power station. See Official 
Notices" July 24th. 


New South Wales. — September 12th. Tenders are 
being invited by the Railway Commissioners for New South wales, 
for an additional generating set of 1,500 kw. for their tramway 
power station. 


Northampton.— August 15th. Steam dynamo, battery, 
switchboard, equipment of trolley lines, feeders, cars, permanent 
way, buildings, car-sheds, piping, condenser, &c., for tramways 
power station. See Official Notices” July 31st. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Rochdale.—August 10th. Sixteen double-deck doubie- 


truck, 20 double-deck single, and 5 single-deck combination cars. See 


. “ Official Notices July 24th. 


Swindon.—August 26th. Rails, permanent way, and 
paving for Corporation tramways. See “ Official Notices” July 31st. 


West Ham.— August 218. Traction switchboard, 
booster, &c. See “ Official Notices” July 31st. 


| | OLOSED. 
Derby.—The tender of the Lancashire Dynamo & Motor 


Co, Ltd., bas been accepted for two sets of balancers, one set of 
reversible boosters for lighting, and one set of automatic reversible 
boosters for traction. 


Gloucester.— At а recent meeting of the Tramways 
Committee of the T.C., the tender of Messrs. J. Byard & Son was 
accepted for converting and enlarging the Bristol Road stables, & >., 
into а depót for electrical cara. It was also agreed to enter into the 
following contracte for that portion of the tramway which is out- 
gide the city and in the County Council's area :— 
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Sections Е (rails and accessories) and Е (construction of perma- 
nent way), Mr. George Law, Kidderminster, for the sum of £8,450. 

Section Н (poles), Messrs. J. G. White & Co., Ltd., for the sum of 
£829 5s. 

Section © (cables, troughs, and feeder pillars), substituting 
Callenders vulcanised bitumen cables for lead-sheathed cables, the 
British Electric Equipment Co., for the sum of £2,480. 

Sections I (overhead line material and rail bonds) and І (erection 
of poles and overhead equipment), the British Electric Equipment 
Co., at the same schedule of prices as applies to the city. 

The ('ommittee recommended the Council to approve of the 
County Council entering into the contracts recommended by Messrs. 
Dickinson & Co. 


Kingston-on-Thames.— The T.C. has accepted the 
tender of Messrs. Bennis & (“o., Ltd., for the supply of a mechanical 
stoker fitted with patent pneumatic gear and self-cleaning com- 
pressed air furnaces to the electricity works, at £107 10s., and that 
of the Wheeler Condenser and Engineering Co., for a horizontal 
combined air and circulating pump, inclusive of suction and 
delivery pipes and valves, at £130. 


Leicester.—The T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., of Preston, for the supply of 58 tramcars at 
£510 each. 


Lincolnshire.—The County Council has accepted the 
tenders of the following for supplies of electric lighting plant for the 
Bracebridge Asylum:—The Chloride Electric Storage Co., Ltd., 
Clifton, Manchester, for a storage battery, at £459: Messrs. W. 
Foster & (o., Ltd., for two engines and dynamos, motor-generator, 
main switchboard, meters, &c., at £1,211; Mr. Н. T. Hazzledine, 
Lincoln, for electric wires, switchboard, &c., at £2,250. 


Wolverhampton.—The T.C. has accepted the tender, 
amounting to £2,891, of Messers. ('aliender's Cable & Construction 
Co., Ltd., of London, for the supply and laying of tramway feeder 
cables on the Wednesfield, Dudley, and Willenhall Roads. 


NOTES. 


Determining the Moment of Inertia of the Arma- 
ture of а Dynamo.—The moment of inertia of the armature of а 
dynamo is an important factor in connection with many calculations, 
especially in determining the friction of the bearings and brushes 
and the resistance of the air, by observing the spontaneous retarda- 
tion of the armature when left to itself. Now, calculating the 
above factor from the dimensions and materials of the rotating 
parts is both troublesome and inaccurate. (h. Fabry, in an article 
recently published in J. Eclairage Electrique, therefore suggests а 
novel method, based on observing the spontaneous retardation of 
the armature, with the exciting current kept on. During the re- 
tardation, there acts on the armature a couple variable with the 
speed and due to friction and the waste of energy in the iron. A 
preliminary experiment will give the value of this couple in terma 
of the speed ; it is sufficient to allow the motor to run witbout load 
and to measure the armature currents for different speeds. A 
direct-current dynamo being given, which is made to work asa 
motor: let, therefore, the exciting current be kept on. The motor 
is allowed to run without load, until 4 constant speed is reached, 
when both the angular velocity w, and the armature current 7, are 
measured. Varying the voltage at the brushes, the same measure- 
ment may be repeated for different values of the speed, and a table 
prepared or а curve drawn, giving 7 in terms of w. For опе 
value of the speed w, the pressure at the brushes B having finally 
been measured, the back-electromotive force will be given by the 
formula 

е=к— 1 


where ғ is the resistance of the armature, the term r ї often being 
negligible. Аве is proportional to w, 


е = ао, 


a being а given constant. All the elements necessary to calculate 
the retarding couple in terms of the speed are thus given; the 
power spent in the armature, apart from the joule effect, at a 
speed w, will be 
WE ei 00 2, 

the corresponding couple being 
w 
шщ 

Under these conditions, let the motor be driven at a convenient 
speed and, the exciting current being kept on, let the armature 
current be broken, when the retardation will be observed. т being 
the time required in passing from the speed Q to the speed 0, and 
K being the moment of inertia, the waste of enerzy in this part of 
the experiment is the same as with the above experiments; for the 
speed w, the retarding couple accordingly has the same value as 


above calculated, vız, с = ai. The equation of motion therefore 
is 


c= = at 


Ww 


d 
KR E 
at 


where 2 ів а given constant, and + the current, which, with the 
motor running without load, would correspond to the speed o, i. e., 
is a known function of w. From the above is derived 


= ат, 


shock. 


QD 


. K dw 
T = « | 
а 1 
0 


The curve having the values of w as abscias.e, and those of І 

1 

as ordinates тау be drawn, and its area measured by means of the 

planimeter, when the above equation will furnish the value of x, 

If, as frequently is the case, / may be considered as a practically 

linear function of o, no graphical construction will be required, an 
equation of the form 


т= К log. 


am le 
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being easily deduced. The same method may be used in deter. 


mining the moment of inertia of any apparatus coupled to the 
armature. 


Mechanical Engineers’ Conference.—The annual sum- 
mer conference of the Institution of Mechanical Engineers was con- 
cluded on 29th ult. at the Philosophical Hall, Leeds. During the 
meeting papers have been read by Mr. Н. Ade (lark, of Leeds, on 
" The Diesel Engine," who pointed out the advantages of this type 
of engine in cheap cost of working, especially in smaller sizes. Mr. 
Н. H. Suplee, of New York, read a paper on Fast Cutting Tools.“ 
Prof. Н. 8. Hele-Shaw, of Liverpool, read a paper on A New Form 
of Friction Clutch." Prof. Shaw pointed out that there were 
four conditions desirable in the friction clutch, namely :—(1) It 
must have sufficient gripping power. (2) Undue wearing of the 
surfaces must be avoided. (3) Provision must be made for con- 
veying away the heat where there is much slipping contact in the 
clutch. (4) Motion should be imparted to the driven shaft without 
The Professor then gave details about other types of 
clutches, and went on to describe in some detail the theory involved 
іп the new friction clutch. Неге the gradual increase of speed was 
brought about by compressing corrugated discs of metal, which were 
placed in a box of the type of the Weston coupling, so that the plates 
іп expanding alternately engaged with two sleeves, one connected 
with the driving piece of machinery, and the other with the driven 
piece. After showing various elaborations of the friction clutch, 
Prof. Hele-Shaw pointed out one or two applications to which 
it had been put, including that of a motor-car. He concluded his 
paper by describing the experiments to which a clutch with plates 
only 6 in. in diameter had been put. When substituted for the 
cone clutch of a 24-H.p. Darracq car, there was a remarkable 
improvement in action. 

Mr. Henry McLaren, Leeds, gave а paper on Economy of Fuel 
in Electric Generating Stations,” based on the yearly returns of 
municipal lighting authorities to the Board of Trade. The first 
point that attracted attention, said Mr. McLaren, was the great 
ditference in cost per unit generated in those stations. Some were 
condensing, others partly condensing, or non-condensing stations, 
the price paid for coal varied largely, and different systems of supply 
were used, all these considerations affecting the cost. In dealing 
with various sub-divisions of stations, Mr. McLaren considered four 
provincial stations generating energy for electric tramways, all 
condensing. It was surprising to find, he said, that at least two of the 
lighting stations, Leeds and Edinburgh, delivered electrical energy 
at the consumers’ meters at 9 per cunt. lower average cost than those 
four power stations averaged at their switchboards: moreover, 
Edinburgh was a non-condensing station. Glasgow, the most 
economical of the four power houses, with an annual output of over 
10,000,000 units, and a tramway load factor, delivered energy at 
the switchboard at a cost of 06d. per unit works costs, whereas 
Leeds lighting station, with only 3,000,000 output and a lightiog 
load-factor showed a works cost of 0°6d. per unit, including the 
heavy loss in the mains. If the Leeds energy was metered st the 
switchboard the works costs would read considerably lower than 
Glasgow, the most economical power house in the country. In the 
саке of two metropolitan and one provincial power houses, gene 
rating energy for electric railways, these are beaten in economy 
by the tramway power houses by over 20 per cent. in works costs, 
and 54 per cent. iu fuel costs. In a diagram indicating the average 
costs of the various classes of stations or power houses, it was seen 
that Leeds lighting station, with fuel costs of 0'27d. per unit, or 
works cost of 0°62d., was considerably lower than the average of the 
tramway power stations. The metropolitan condensing stations 
after allowing 30 per cent. for outside losses and banking fires, &с., 


were using at least twice the amount of fuel that economical plants 


ought to require. They generated during the year over 41,000,000 
units, at a cost for fuel of over £200,000. A large percentage of this 
amount could have been saved by the use of well-managed, econo- 
mical generating plant. Taking the average station throughout the 
country, there was great room for improvement ; on the other hand, 
one found a few stations that left nothing to be desired, and some 
remarkably economical results were recorded, even in small pro- 
vincial stations. Coal to the value of £839,613 was used in the 177 
stations under review, and it was safe to assume that £100,000 was 
lost in engine leakages only. Generally, however, the costs in 
various stations throughout the country showed a decided tendency 
to improvement. This was partly owing to cheaper coal, but there 
was also a healthy rivalry between station engineers, and this 
should in time bring the electric generating stations into the front 
rank as regards economy of fuel. 

In the evening the Lord Mayor (Mr. John Ward) and the Lady 
Mayoress held a brilliant reception at the City Art Gallery. 


Somewhat at Sea.—Our valued contemporary, the 


Scientific American, whose pages are always interesting, is, unfor- 


tunately, rather weak on submarine telegraph cables. Not very 
long ago we noticed a reference to Siemens & Halske's lead-covered 


reo. 
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submarine cables, which, however, were not intended for deep-sea 
cables, as our contemporary supposed! In the last number of our 
scientific friend we find the following in connection with a descrip- 
tion of Heart's Content cable terminal :—''The cables are laid to 
the operating room through an underground conduit which is walled 
with masonry. The shore section and that which extends into 
eballow water is considerably smaller than the deep-sea cable, as it 
requires less protection. The one which was last laid consists of 
18 strands, each strand composed of seven iron wires forming a 
metallic sheath fcr the copper wires which convey the electric cur- 
rent. The copper is embedded in gutta-percha incased in hemp 
which is saturated with a combination consisting principally of 
beeswax, paraffin and ой; this casing is surrounded by the iron 
wire, which is also covered with a waterproof compound. Several 
coatings of the hemp covering are wound about the gutta-percha, во 
that the copper wires of the deep-sea cable are really protected by 
five wrappings. The shore section differs from the deep-sea 
principally in the absence of the wiring on the outside.” Surely, 
although the manufacture of submarine cables is not one of 
America’s industries, our contemporary knows that the shore end 
is the heavy cable ? 


Continuous Working.—It has been advocated in 
America that if the eight hours’ day is to be a success there should 
be three shifts of men every 24 hours, and capital would then be 
able to reap larger poe If every works to-day ventured on this 
system, there would obviously not be men enough to go round; or 
if the present staff were divided into three shifts only two-thirds 
of the factory could be run without over-production. In the sug- 
gestion there is a strong colour of the all-importance of mere 
money-making, and no thought to the human side of the question. 
Dollars and the getting of them dominates everything, even to the 
sop thrown to the worker, who is promised that it will turn out so 
mach to his benefit; also, logically carried out, there would be 
three shifte, we presume, in offices; and, finally, three distinct 
worlds, with a few particularly busy money-grubbers making business 
in all three worlds. 


New Jourmal.—A remarkable innovation bas been 
bronght forward by the enterprising firm of Messrs. R. J. Nicholson 
and Co. (one of whose booklets we reviewed some time ago) in the 
shape of a monthly magasine styled “ Everyday Electricity," price 
М. This is а non-technical journal devoted to the domestic and 
industrial applications of electricity, and is combined with a free 
information bureau, whence any six months’ subscriber can obtain 
replies to inquiries relating to the cost of installation, consumption, 
ёс. ol electricity. A variety of subjects is dealt with in the first 
number, including wiring specifications, motors, cheap electric light 
installations, the new art fittings, &c., and other matters. The new 
departure is distinctly interesting in every sense, and we have no 
doabt that it will attain some degree of popularity. 


_ Northampton Institute.— This Institute announces that 
its engineering day courses will commence on October 5th, and the 
entrance examination will be held on September 5th and October 
14. The courses in mechanical and electrical engineering include 

‘spent in commercial workshops, and are counted as pre- 
paration for the degree of B.Sc. in Enginsering of London 
University. 


The Edison Cell.—According to the daily Press, Mr. 
Edison has now brought his storage cell to the practical stage, and 
expecta to be manufacturing the batteries in large quantities by the 
end of the year. He is now searchiog for a strong and durable 
running geat and framework for the new electric automobile. 

A motor-car propelled by the new battery was recently subjected 
to the severeat tests. It was run over the roughest possible roads, 
unti] it hid covered 5,000 miles. The batteries were then 
examined and found in excellent condition. Mr. Edison aays: ‘To 
ее from this test, the life of the batt:ry seems to be practically 

eas.’ » 

We sincerely trust that his most sanguine expectations will be 
fulfilled, for a really good automobile cell would be a godsend to the 
public, as well as to the electricity supply business. We have 
strong reason to believe that the Edison cell is an exceedingly good 
one for this purpose. 

It is stated that Mr. Edison has become half-blind through per- 
tisting in experiments with the X rays. Both his eyes are out 
of focus, and his physicians have compelled him to discontinue his 
experiments, as total blindness is threatened. Already his assis- 
tante right arm has become paralysed, and hag had to be amputated 
owing to the tissues dying after exposure to the rays. The other 
arm was gravely affected, and three fingers had to be amputated. 
The surgeons ssy that Mr. Edison’s escape from a similar fate to his 
assistant's is most remarkable. | 


Personal.—We understand that Mr. F. J. Platt, of 
Men. Fielding & Platt, Atlas Iron works, Gloucester, is severing 
his active connection with the firm, although he will still retain his 
interest therein. He bas succeeded the late Mr. J. D. Humpidge, 
= tragic е {һе зеце of а fly-wheel we alluded some 

ago, as one of the m ing directors of the Dudbridge Iron- 
" anaging ge 

Mr. Henry Percy Maybury has been recommended for the 
sppoiaünent of resident electrical engineer to the Malvern 
E.L. and destructor scheme. 

Sir William Preece, who is suffering from pneumonia and peri- 
carditis, was reported last week end to be in a grave condition, but 
later news, we are glad to say, points to his speedy recovery. 

The mlary of the electrical engineer of Willesden (Mr. Murray) 
ha been increased from £400 to £600 a year. 


Electricity in Mines.—Experiments have been in pro- 
gress lately to determine the merita of a new protection for cables 
in mines. According to the Colliery Manager this consists of 
insulating fibre and para rubber friction tape wound spirally into а 
tube, two strips being wound in opposite directions, во tbat their 
edges cross and cover up any openings. Outside the tube so formed 
а continuous jacket ia woven, of cotton, similar to that on the out- 
side of garden hose, not braided. The result is that a strong and 
durable, but flexible, tube ia formed. The tube is saturated with an 
insulating material, care being taken that this does not touch the 
inside fibre, leaving the inside of the tube smooth and hard. The 
outside of the tube is then drawn through powdered mica, the final 
product being a tube which is very flexible and waterproof, and 
which resists considerable temperatures. Samples of cables were 
submitted to Prof. Arch. C. Elliott, D.Sc, Professor of Engineering 
in the University ollege at Cardiff. Two sets of tests were made, 
arranged to represent as closely as possible the conditions actually 
ruling in a mine, when rocks fall upon cables, and the object 
sought for was to see at what pressure the insulating material gave 
way and allowed connection to be made with earth." Unarmoured 
cables were first tested without any other protection than their own 
insulation, and afterwards when enclosed in one of the ''flexible 
conduits.” With unarmoured cable, the force required to produce 
connection between the testing machine with simple compression 
and the copper conductor of the cable ranged from 0:372 of а ton 
per linear inch to (7975, while when the cable was enclosed inside 
a ‘flexible conduit" the force required was from 2:5 tons to 6'2 
tons, and that required for forcing the armour of an armoured cable 
through its insulating envelope on to the copper conductor was 
from 0 585 ton up to 0'081 ton. The above test corresponded to the 
fall ofa mass of rock practically horizontally on to a pair of cables. 
With the indentation test, in which a cutting edge of 90° was used, 
pressure being employed to drive the sharp edge of the tool through 
the insulating material, or to drive the armour through, the figures 
were, with unarmoured cables, from 0:265 ton per inch to 0'370. 
For the cables enclosed in “ flexible conduit“ from 09911 ton per 
inch to 1:223. With armoured cables the figures were from 0 422 
ton per inch to 1:027. The flexible conduit" has been used for 
some time in America for the protection of cables. It is obtainable 
from the American Circular Loom Co., 27, Chancery Lane, W.C. 


Junior Institution of Engineers.—The summer meeting 
of this Institution, of which Col. E. Raban, C. B., Director of Works 
for the Navy, is President, is to be held at Sheffield. The proceedings 
will ba opened by the Lord Mayor, the Rt. Hon. J. Wycliffe 
Wilson, J P., on August 17th, who will receive the members at the 
Town Hall. Messrs. Davy Bros’ works will then be visited, and 
afterwards those of Messrs. Hadfield’s Steel Foundry Co., at 
Tinsley. On Tuesday there will be an excursion to Haddon Hall 
and Chatsworth. Messrs. Charles Cammell & Co.’s works will be 
visited on Weduesday morning, and in the afternoon Messrs. J. 
Dixon & Sons. Thursday will be occupied by an excursion to 
Castleton, and on Friday are to be seen the Toledo Steel Works of 
Messrs. J. H. Andrew & Co. and the Suffolk Works of Messrs. Т. 
Turner & Sons. The summer dinner takes place in the evening at 
the Royal Victoria Hotel, Sheffield. Mr. Ernest King, Messrs. 
Mellowes & Co., Corporation Street, Sheffield, is acting as honorary 
local secretary. The programme includes various hospitable 
invitations arranged for the entertainment of the members during 
the week. 


* Science Abstracts.“ — The Council of the Institution 
of Electrical l;agineers has now, with the approval of the Physical 
Society, undertaken the publication of Science Abstracts as an Insti- 
tutioh publication. In connection with this work, Mr. Louis Н. 
Walter, M.A., A.M I. E. E., has been appointed editorial assistant to 
the secretary, and will take up his duties in the autumn. 


Marriage.—On July 25th at St. Andrew's Church, 
Madras, by the Rev. I. N. Ogilvie, Presidency Senior Chaplain of 
the Church of Scotland, William Thom, M. I. E. E., general manager 
of the Madras Electric Tramways, was married to Clementine 
Winnie, youngest daughter of the late C. T. Marzetti, of Bromley, 
Kent.—(By cable.) 


Appointments Vacant.—Borough of Ipswich, chief 
assistant engineer (£160), three charge engineers (£90), and two 
switchbnard attendants; Belfast, chief lecturer in physics aud 
electrical engineering, £350; Bt. George's Union, London, charge 
engineer. See Official Notices " to-day. 

Resistance of Fly-wheels.—A note in the Scientific 
American draws attention to the experiments of Herr Scholter, 
manager of the Nuremberg—Furth tramways, on the resistance of 
fly-wheels to rotation. This resistance may be divided into that 
exerted by the friction of the air against the rim, and that due to the 
displacement of the air by the arms ; the latter is by far the more 
important of the two. In the central station of the tramway there 
are two horizontal tandem compound engines developing 450 m P. 
at a speed of 95 revolutions per minute. Each has a strong fly- 
wheel whose arms are formed of a double T, with а central web set 
parallel to the centre line of the shaft. The suggestion was made to 
cover the two faces with a smooth protection of sheet metal, aud this 
was done. In order to determine the difference in the resistance 
under the two conditions, with and without the covering, one 
dynamo was made to serve as а motor to drive the unloaded engine. 
With the fly-wheel in its original condition, the power required was 
13,300 watts, while, after the wheel was covered, only 9,974 watts 
were needed—a difference of 3,426 watts, or about 57 н.р. Ав һе 
loss is incurred all the time the engine is running, aud as the 
average load on the engine is probably only about 300 н., the loss 
amounts to sbout 2 per cent. of the mean load —no inconsiderable 
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item—while the cost of covering the fly-wheels is an insignificant 
amount. Ав long ago aa 1888 Prof. Brauer, of Darmstadt, called 
attention to the advisability of filling in the space between the arms 
of fly-wheels, and cited an experiment made by Inglis on a 630-H Р. 
engine, in which indicator cards showed a saving of 30 Н.Р., or 
4'8 per cent., due to a reduction of fly-wheel resistance. 


Electric Mine Locomotives,.—The Colliery Manager 
last month reproduced a paper read by Mr. W. B. Clarke before the 
American Institute of Mining Engineers, on а new cable-reel 
device to allow locomotives to gather cars from rooms without а 
trolley wire. The device is rendered necessary iu order to extend 
the scope of the electric locomotive. Storage batteries of the type 
at present available are unsatisfactory in mining locomotives, and 
the want of ability to depart in the least from the trolley line has 
been found very inconvenient. 

The reel in question is mounted on the locomotive, and carries & 
considerable length of insulated cable, one end of which is con- 
nected to the trolley wire when the cable is in use, the other end 
being connected through a rubbing contact at the centre of the reel 
with the controller. As the locomotive runs along, the cable is 
unwound, the friction of the working parts maintaining а constant 
tension on the cable во as to prevent kinking. The moment the 
direction of running of the locomotive is reversed a mechanical device 
automa'ically comes into action whereby the cable is wound up on 
the reel. In order to ensure that the cable shall always be in 
tension, the reel is driven by a friction clutch, which tenda to wind 
up the cable faster than the locomotive travels. Thus, while the 
cable is being wound up there is always slipping between the 
rubbing surfaces, maintaining a tension of 30 lbs. on the cable, so 
so that it cannot be run over or kinked. 

Iu the same paper there is mentioned an installation in America 
having a plant capacity of no less than 2,900 xw., distributed 
amongst eight engine rooms, 75 milesof underground trolley wires, 
and 44 mine locos. of 4,400 H P. in all. In another case power is 
transmitted at 5,000 volts, three-phase, 25 cycles per second, from а 
generating station at bank to a sub-station in the mine 9,000 ft. 
distant, where it is converted to direct current at 27^ volts. The 
generating plant consists of two 150-Kkw. G.E. double-current 
generators, supplying direct current to the outer end of the 
haulage circuit and alternating current to step-up trans- 
formers for the high-pressure lines. The cables are three-core 
rubber-insulated and  lead-covered, laid in the return-airway 
parallel to the main heading. A 300-Kw. alternator has recently 
been added, generating direct at 5,600 volts. 


NEW COMPANIES REGISTERED. 


Nottingham Electrical Co., Ltd. (78,168).—This company 
was registered on July 28th, with & capital of £1,000 in £1 shares, to carry on 
the business of electricians, suppliers of e'ectricity for light, heat, motive power 
or otherwise, manufacturers of and dealers in all apparatus and things for the 
generation, supply, distribution, accumulation and employment of electricity, 
electrical and gencral engineers, tool makers, machinists, contractors, &c. The 
first subscribers (each with one share) аге :—J. Simmonds, 15, Chaworth Road, 
West Bridgford, Nottingham, cashier; Mrs. A. Н. Weeds, 5, Park Avenue, West 
Bridgford, Nottingham; Mrs. E. Hughes, 10, Cramer Street, Nottingham; Н. K. 
Hughes, 10, Cramer Street, West Bridgford, Nottingham: Н. Weeds, 5, Park 
Avenue, West Bridgford, Nottingham, ironmonger; Mra. M. А, Simmonds, 15, 
Chaworth Road, West Bridgford, Nottingham, and W. W. Wiggins, 79, Clapton 
Rond, Nottingham, electrical engineer. No initial public issue. The number 
of directors is not to be less than two nor more than five: the subscribers are to 
appoint the first: qualification, 420. Registered office, 13, Farmer's Factory, 
Sherwood Street, Nottingham, 


North Wales Power and Traction Co., Ltd. (78,193).—This 
company was registered on July 30th, with a capital of £270,000 in £5 shares, 
to enter into contracts (1) with Bruce Peebles & Co., Ltd., (2) with the Northern 
Counties Traction Co., Ltd., (3) with J. Tomkinson, M.P., and Col. H. Platt, 
C. B., and (4) with the Partmadce, Beddgelert and South Snowdon Railway Co, 
and to carry on the business of electricians, electrical, mechanical and general 
engineers, suppliers of light. heat and power by electricity, galvanisin, magnetism, 
gas, water or otherwise, owners of tramways, railways, motor cars and other means 
of transport, Ko. The first subscribers are:—J. Tomkinson, Willington Hall, 
Tarporley, Ches., M. P., 100 shares; J. E. Rawlins, Syston Court, near Bristol, 
gentleman, 100 shares; A. Deedes, Frenchay Manor, near Bristol, XI. Inst. Bankers, 
100 shares; Н. Platt, C.B., Gorddinog, Lianfairfechan, 100 shares; J. Beecham, 
St. Helens, Lancs., director of St. Helens Cable Co,, Ltd., 100 shares; Н.М. 
Cohen, 14, St. Helens Place, E.C., articled clerk, 1 share; and H. P. Dakin, 9, 
Silverlock Street, Rotherhithe, S.E., clerk, 1 share. Minimum cash subscrip- 
tion, 33,500 shares. The number of directors is not to be less than three nor 
more than seven; the first are J. E. Rawlins, J. Beecbam, J. Tomkinson, 
M.P., H. Platt, C.B., and A. Deedes; qualitica ion, £500; remuneration iexclu- 
sive of salaries to managing directors or committee of management) 4200 each 
per annum (£70 extra for the chairman) and 5 per cent. of the profits divisible 
alter paying 10 per cent. on the shares, 


SUPPLY STATION ACCOUNTS. 


WE give herewith the first annual returns of 


Partick and the working of the recently established elec- 


Mexborough tricity undertakings of the Burgh of Partick, 
Municipal ава U.D.C. of Mexborough. 

Electricity - In both cases these departments are worked 
Departments. in conjunction with a refuse destructor, and 


have a considerable proportion of street 

lighting. In the case of Partick, it is satisfactory to note that 

special efforts are being made to obtain that indispensable factor of 

success, a good motor load, and the low charges for lighting at во 

early a period of its existence, deserve the close attention of the 

many contemporaries who have not yet learned the secret of 
SUCCESS, 


Mexborough is an example of a smaller town, which it is true ha; 
only had 10 months’ running; the motor load, however, is practically 
nil, and the charges for private lighting are practically double thos 
at Partick, while no item of rates and taxes appears to swell the 
works costs. 

The results show the necessity for facilitating & rapid extension 
of business, especially at the commencement of supply. 

Mr. Н. B. Maxwell is the electrical engineer at Partick, and Mr. 
Н. Waring occupied a similar position at Mexborough during the 
period under review. 

GENERAL BTATEMENT. 


Mexborough., ' Partick. 


Period of accounts vx d 10 months ending 12 months ending 


March 318+, 1903. May 15'Ъ, 1903. 

Total capital e - ЧА xa £16, 164 £19, 938 
Number of units sold . : 102,439 812.924 
Equivalent No. of $e Р. lamps connected — | 18,500 
Maximum load in kilowatts . 22 “+ 116 | 225 
Number of public luinps T oe .. | 15 are, 226 ine, | 76 arcs 

Revenue [Gross revenue xx j £1,212 | £3,729 

account {rors expenditure ea МГ £932 | £2,255 

* (Gross protit vs xs T» £3x0 


£1,471 
Average price per unit sold .. «s $c! = = 


REVENUE STATEMENT. 


Gross. Per unit. Gross. Per urit, 


Bale of energy .. s is £1,211 2904. 43,724 2704. 
Meter rents, 40... x wid vis 1 Od. 5 Nd. 
Total revenue .. £1,212 290d. £3729 267d. 


In the case of Mexborough, of the 102,439 unite sold, 73,100 were 
for public lighting, and this large proportion accounts for the 
average price being as low as 2 90d. per unit. 


PuBLIC LIGHTING. 


^ Mexborough. Partick, 
Number of units supplied. > + 13,100 | 169,167 
Average price obtained T is 88:4. 1 44d. 


The charges are: Private lighting, 5d. per B.T.U.; power, 3d. per 
B T.U. Partick also supplied nearly 50 per cent. of its output for 
public lighting; there were also 23 motors of 85 н.р. connected, and 
the pr.ces charged are: Private lighting, 6d. and 14. per unit, 
maximum demand, or 34d. flat rate; power 144, per unit, with 
considerable discounts. . 

Cost OF PRODUCTION. 


Gross. Per unit. Gross. Per unit. 


Ceal " vs vs x — — | : 
Destructor department өө - ..| £340 "9d. f 2556 394. 
Oil, waste and stores .. pis 16 *04d. 152 IId. 
Wages incurred io generation and dis- 

tribution à 204 48d. 499 35d. 
Repairs and maintenance. ‘of engines, ' 

boilers, dynamos, distributing plant, | 

buildings, Åc. .. 88 Od. 97 02d. 
Public lamps, attendance, repairs and re- | 

newals .. ee © M e ES 64 ‘16d. | 203 14d. 
Total works and distribution costs - 661 1:554. 1.446 10а. 


4 
Rent, rates and taxes .. — — 8.2 Bd. 
Management and general expense, in- 
cluding printing, 03018009, and law 
charges one ar is is 171 40d. 460 “324. 


Total works costs ..  .. .. £832 1944. 42,258 150. 


— 


The financial results of the two undertakings are set forth 
below. In both cases, as is to be expected, а deficit results, but in 
the case of Mexborough the amount is reduced by the sum of £550, 
received as damages through late delivery of plant, hence the 
apparently small deficit. Inthe case of Partick, the gross profite 
are 3'3 per cent. on the capital invested, compared with only 23 
p:r cent. in the case of Mexborough. 


Pnorir STATEMENT. 


Mexborough. Partick 
Interest ee ee ee ee ee oe £ 108 £1, 52ti 
Sinking fund . 385 913 
Loan charges prior to commencement of 
supply 107 
Damages received for breach of contract — 550 
Deticit carried forward —170 — 495 
By interest on deposits and suspense 
account. Vs а + i — — 563 
Gross profit oe oe ee £330 £1,471 


Тню affairs of the Manchester Electricity 


Manchester Department have attracted a large amount 
Municipal of attention from  municipalists generally 
Electric during the past year, and the returns poseess 
Supply. more than ordinary interest in view of the 


largely extended capacity of the plant and the 
strenuous efforts which are being made to popularise the supply in 
Manchester and district. It is, therefore, of interest to record the 
excellent progress shown by the following figures :— 


Private | 


> Uni Publi Total 
iini ай ыа: consumption. | lighting. Traction. sold. 
— —- 

1900 6,927,396 | 6,312,182 | 43,690 | None. | 6,355,872 
1901 | 9,639,973 | 7,750,548 | 43,550 ки 7,794,098 
1902 12697,590 | 8,512,189 | 38120 | 1,951,990 | 10,502,299 
1903 | 22,198,241 9,378,846 | 40,305 | 7,986,072 | 17,400,223 
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The bulk of the increased output is due to the opening up of the 

electric tramway system, and no donbt this department will con- 
tinue to extend during the next year or two. . 

The gross profit has increased proportionately to the leges 
capital employed, but the net profit credited to the reserve fund, 
although larger than in the previous year, shows a decreased 
percentage, due to greatly increased financial charges. 
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As the extensions have been revenue earning during a portion of 
the year only, the above results are better than might have been 
anti-ipated, and, bearing in mind the excellent opportunities of the 
supply area, an enormous increase in power units is well within the 
range of possibility. The normal capacity of the plant is 23,050 KW., 
and (he load factor for light and power was 11:83 per cent., and for 
traction 24:68 per cent., as compared with 12:31 per cent. lighting 
and 22:55 per cent. traction in 1902. Mr. G. Е. Metzger is the city 
electrical engineer. 

GENERAL STATEMENT. 


Year ending March 31st— 1902. 1908. 
Total capital expenditure .. £1,164,307 £1,713,627 
Nomber of units sold . 10,502,299 17,400,223 
Marimum load in Kw. ... ses 9,140 12,775 
Equivalent 8-0.P lamps connected . . 348,709 398,659 
Namber of public arcs... " ose 29 29 
Namber of motors m т i 774 1,025 
Rn Gross revenue { : £135,063 £197,768 
Account. 2 SED ur T £73,950 £112,188 
„ Profit. 4851, 113 £85,580 
Average price obtained per unit sold та 3:07d. 2 72d. 
REVENUE STATEMENT. 
1908. 

By sale of energy. Groes. Per unit. Gross. Per unit. 
Manchester 119,725 — 136,199 — 
Withington 2 563 — 3,244 — 

Moss Side T s 1,330 — 1,561 — 
Levenshulme ... TA — — 119 — 
Heaton Norris... is — — 295 — 
Tramways department 10,167 — 55,008 — 
Public lighting... E 318 — 936 — 
£134,103 307d. £190,762 2°72d.. 
Meter rente pod 290 00d. 349 `004. 
Sandry ... a 985 70 ‘00d. 58 00d. 
By interest accrued ... 601 ‘Old. 599 00d. 
Gross revenue . £135,063 3:084. £197,768 2°72d 


The prices charged are, for private lighting, 554. per B. T. U., ога 
fixed charge of £7 per annum, per Kw. of maximum demand, and 
151. per unit. For motive power the price varies from 17d. per unit 
for less than 150 units per m р. in the quarter to 1d. per unit for 450 
units and upwards рег н.р. 

Worxma EXPENSES. 


1902. 1908. 

Gross. Per unit. Gross. Per unit. Inc. 

. ee ee ee £18,003 “42а. £25,697 86d. — 06d · 
Ой, waste, water and engine- room 

stores oe ee . 4,006 *16d. 6,847 Od. — 07d. 
Salaries and wages incurred in 

Generation and distribution, &0. 7,766 "18d. 19,566 Nd. 00d. 
TIME and maintenance of baild- 

and public lame ds iie 8 19,985 Nd. 80,556 42d. 06d, 

Works and distribution costs 450,449 1134. £69,666 1144. old. 

Rent, rates and taxes MS 7,782 194 19,119 17d. — 084, 
pm expenses, salaries 
en » Secretary, and clerical 

маб ee oe oe 9,179 Ad. 7,685 114, —'104, 
General establishment charges, 
stationery, printing, law and 

Insurance wg wk .. oe 4190 124. 6,008 оа, — 08d. 

Penal charges e de «ма. 1,797 +094. —Oad, 

re vibration Be КЕ — — 9,901 04d. м4. 

Total expenditure oe £78,060 1:004, 4110168 1:558. — 144. 

as — =e ate стрыжань 


On the year's working—the costs of production show a decrease 
of 14d. per unit—the items of wages and repairs &c., have 
increased, as is usual during the first few months of working new 


plant. 
Prorit BTATBMENT. 


1902. 1903. 
Interest on loans ids 2s .. £278,014 £43,738 
Binking fund 20,244 28,070 
To public works loan commissioners . 4.775 4,907 
To reserve fund account 7,976 8,737 
Provision for bad debts du kn 104 128 
Gross profit £61,113 £85,580 


The gross profit for the year amounts to £85,580, and after meeting 
financial charges amounting to £76,715 (ascompared with £53,374 in 
1902, and £39,433 in 1901), and providing £128 for bad debts, the 
balance amounting to £8,737, was carried to reserve. 


CITY NOTES. 


Crompton & Co., Ltd. 


THE fifteenth annual general meeting of this company was held on 
Wednesday at Salisbury House, London Wall, under the chair- 
manship of Mr. John Trotter, the chairman of the company. 

In moving the adoption of the report, the CHAIRMAN said that the 
report gave some indication of the character of the past year. It 
had been one of exceptional hard work and small profits. The poor 
result was not due to any want of energy on the part of the directors 
or the staff of the company. The sales during the year were the 
largest they had yet had to deal with, but the goods turned out had 
to be sold cheaply owing to competition at home and from foreign 
manufacturers. Prices had been, therefore, kept at а very low level. 
He hoped that they would be able in the future to go back to the 
excellent years which they had up to two or three years ago. Com- 
petition in the various branches of their work had increased very 
much of late. For instance, up to about three years ago, for street 
lighting there were practically only three competitors in the field. 
Now, wherever there was a lighting order going, there were from 
15 to 20. Then a few years ago municipal work, which was more 
and more coming into fashion in this country, was fairly remunera- 
tive; now the com»etition in that quarter was fiercer than in any 
other. There was no doubt that the Germaus and thé Americans 
were causing them a very considerable amount of trouble by sending 
over their surplus goods to this country. They were pre- 
vented from selling their goods in Germany by а protective 
tariff The Germans made a handsome profit on their sales 
in their own country, snd sent their surplus production 
over here at cheap rates, and very often they sold under 
cost price. He was afraid there was a good deal of truth in the 
statement that England was madea dumping ground for foreign 
manufactures. The question was—was such a policy doing the 
Germans any good? He did not believe that it was possible for 
long to continue t» sell goods under cost, nor would it benefit the 
Germans in the long run. In a company like theirs they had to 
take into consideration the new question of the fiscal policy of the 
country, which had been suddenly sprung upon them; and the 
question was, what should be their attitude in the matter? 
He could only speak fir himself, and it seemed to him 
that if they could get Protection fer the electrical industry only 
they should vote for it with both hands. But, of course, that was 
out of the question, and if we were to have anything like a general 
return to Protection, he felt sure that, as far as their com- 
pany was concerned, bad as their position might temporarily be, 
they would only be getting out of the frying-pan into the fire. It 
would only benefit them if they had Protection for a short time. It 
would so stimulate the production that they would be exactly in 
the same position asthe Germans had got into by baving Protection, 
and having their interests stimulated undaly. To him it 
appeared that the true remedy lay in a different direction. 
This country was having a rude awakening in the matter of 
its trade, and it seemed to him that the true remedy was one 
that pointed to an alteration in our methods. Much has 
already been done in tbe matter of education, but they must 
continue to educate and to improve the intelligence of the British 
working man. Then they must pay more attention and devote 
more skill to the matter of designing—they must adapt their pro- 
ductions more closely to the wants of their customers, Another 
important matter was that of standardising, to which Mr. Crompton 
bad been giving considerable attention lately. If they limited the 
number of patterns and had regular standards, it would enable 
them to compete much more readily with the foreign trade. Then, 
he thought, they wanted to get consulting engineers to be less 
" faddy in regard to designs, and a most important point was that 
they wanted a removal of municipal restrictions. As it was now, 
they very often had contracts brought to them where restrictions 
were imposed under the mistaken idea that they benefited 
the workman. Again, he thought, they wanted, if possible, to 
restrict municipal trading. England had been built up by 
individual enterprise, bat with municipal trading there 
was a danger of things being done in a slip-shod way 
which was distinctly detrimental to English manufacturers. Those 
were the lines on which they should work, and with economies he 
saw no reason to doubt that they would soon see a return to 
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their former prosperous times. In conclusion, the chairman referred 
to the figures in the balance-sheet, and said that the directors had 
decided to maintain the dividend at 5 per cent., although it would 
mean that they would not carry forward as much as was brought 
into the account. 

The motion was seconded by Lieut.-Col. R. E. B. Crompton, C. B., 
who said that during the year he had been doing what he could to 
forward the work of standardisation. А great part of their stock-in- 
trade was in the shape of components. These components were 
kept ready in bins, and a great deal of time was saved by the ready- 
made parts being put together as the orders came in. A great deal 
depended on the speed of the turnout at the works. The trouble 
was the large number of patterns which had to be kept in stock. 
They had been trying for a long time past to get the trade to con- 
sent to standardisation, and on one point they had come to an agree- 
ment—the parts of electric motors. With regard to the low prices, 
he thought that they had got to the bottom of those prices, and that 
they had turned, and now had an upward tendency. 

The report was adopted. 


Widnes and Runcorn Bridge Co. 


THE sixth ordinary meeting of the above company took place at 
Liverpool on July 28th. Sir Hy. Seaton-Karr, M.E., presided. 

In moving the adoption of the report, the CHAIBMaN stated that 
the towers on each side of the river had been erected to а height of 
about 160 ft. The full height was 190 ft. The wires lor the cables 
were undergoing satisfactory tests. The final contract for the 
electrical installation and equipment had been let to Mesers. 
Mather & Platt, Manchester. This work was to be completed in 
six months. 


The Metropolitan Railway. 


ADDRESSING the shareholders of the Metropolitan Railway Co. at 
the half-yearly meeting last Friday, at the Cannon Street Hotel, 
Mr. MELLOR, the Chairman, said that they had spent 21,000 during 
the half-year for the re-sleepering of parts of the line, which would 
not have been done but for the fact that they were about to put 
down two extra rails for electric traction, aud thought it better, 
before doing во, to start with а thoroughly good road with new 
sleepers. Referring tothe progress of the electrical installation, he 
said he was glad to be able to tell them that the contracts for the 
work were, for the most part, well in hand, and that the important 
works at Neasden, so far as they had progressed, seemed to be of 
excellent quality, and had so far proceeded without a hitch or 
drawback of any kind. The power house should be complete, with 
the machinery erected, by the end of this year. He had often 
vi-ited the works, and had had abundant opportunities of judging 
both of the quality and of the materials and workmanship, and he 
might say that every month which witnessed the further progress 
of the work convinced them of the wisdom of the course they 
adopted when they decided to put down their own power house on 
their own land at Neasden. The boiler house and boilers, steam 
turbines, switchboards, electric cranes, and all the plant necessary 
to complete tbe installation, were all well in hand. The reservoir for 
the storage of the necessary condensing water—which had an area 
of about 24 acres— would, they e» pected, be finished by the end of 
August. They had put down plant for lifting the water from the 
two wells they had sunk, from which the reservoir would be filled, 
and, they expected, they would be kept constantly supplied with good 
condensing water. They were also pushing forward the equipment 
of the permanent way, and they had made what they considered 
very favourable contracts for the conductor rails and for some new 
corridor, motor and trailer cars, which were now being built. The 
British Westinghouse Co. were supplying the whole of the machinery 
and plant, and thus they were practically responsible for the com- 
plete and efficient working of the whole of the electrical system. 
There would thus be no divided responsibility, and as to them 
would go the credit for the successful working of the whole installa- 
tion, they had every possible inducement to do their very best to 
make the electrification a complete success. Referring to the effect 
which the electrical working of the line was likely to have upon 
the future prospects of the company, the chairman said that, as the 
months rolled by, he saw the electrification scheme approaching 
nearer and nearer completion ; the magnitude of the work of con- 
version and tbe far-reaching consequences of that work, became 
every day more apparent, and he felt that none of them could quite 
realise what the change was going to do for them. Не could only 
say tbat he believed the results would exceed anything the most 
sanguine of them had hoped for. He was not a sanguine man, but 
he was convinced he did not take too sanguine or too optimistic & 
view when he told them that he felt the strongest confidence that 
tbis electrification would inaugurate в new era of prosperity for the 
railway. He would remind them of the enormous advantages they 
possessed in the great size of their tunnels, constructed as they 
were to accommodate two broad-gauge trains, and consequently 
affording ample space for passengers to alight in the event of & 
mishap and walk to the nearest station--an advantage which they 
would easily understand would be of the utmost consequence in an 
emergency. Their nearness to the surface, again, and the wide 
openings for ventilation, were other great advantages. Assuming 
that they would carry 50,000,000 passengers per annum on thu 
circle, the acceleration of speed which the use of electricity would 
give them would mean a saving in time to thetravelling public of 
400,000 days in а year— assuming that eacb passenger used the train 
for 12 minutes per journey. That saving would add just 30 per 
cent. to the capacity of the railway. If he was spared one year 


more he hoped and believed he would have the happiness of ощ. 
gratulating them on the completion of а work which had involve 
immense labour and anxiety on the directors and staff, but which 
he ventured to think would bring back to them the best days of 
the old Metropolitan. 


— M — Hw — — аа 


Liverpool Overhead Railway Co. 


Тнк report of the directors, which is to be submitted to the 
meeting to be held at Liverpool on Tuesday, 11th inst., says thet 
the gross revenue receipts for the half-year ended June 30t 
amount to £41,664 6s., and the working expenses to £32,005 88 9d. 


„The number of passengers carried during the last two years is as follows: 


Half.year Half.year  Half.year Hall. year 
ending ending ending ending 
Dec. 31st, June uth, Dec.31st, June 39h, 
1901. 1902. 1902, 1908, 
First class .. xe v 705,740 650,756 119,287 759,180 
Second class, including 
tramways cé .. 3,321,856 2,966,690 3,884,621 8,331,793 
Workmen (special return 
tickets) .. $e .. 1,402,858 1,402,976 1,336,396 — 1,120,116 
Total .. 5,433,454 5,026,122 6,440,304 5,514,099 


— 


“The tratlics shown above indicate a satisfactory increase, and 
although the working expenses, due to the acceleration of the trains, 
are larger, yet the service has proved to be popular, and is leading 
to a steady improvement in the number of travellers. The Bill of 
the Cheshire Lines Committee for powers to effect a junction with 
this company’s railway at the Herculaneum Dock has received the 


Royal assent. The Bill of the Seaforth and Sefton . Junction Rail- 


way, which will connect with the Liverpool overhead line st 
Seaforth, has passed the (ommittees of both Houses of Parliament 
The negotiations with the Lancashire and Yorkshire Railway have 
made good progress. When this company's railway is connected 
up with these important main lines, it will form a valuable link 
in their through traffic, from which the directors anticipate con- 
siderable advantage. 
REVENUE ACCOUNT, 


E sd 

Receipts from passenger traffic amount to "x .. 10, 13 0 
Miscellaneous receipts and interest às A 8 605 13 0 
41,664 6 0 

Less working expenses oe T oe ee 82,000 8 9 
4,658 17 3 

Deduct interest on mortgage debentures - 3,800 0 0 
6,459 17 3 

Add balance brought forward, December 31st, 1902 4013 8 1 


Leaving available for dividend .. ss «s oe 


Out of this balance the directors recommend the declaration of dividends 
at the following rates (less income-tax), payable on and after Auguat 150, 
next: 


b per cent. per annum on preference shares. . £3,000 0 0 
с „ ordinary shares vs . 8125 0 0 


leaving a balance of £3,747 5s. 10d. to be carried forward to next half-year.” 


Central London Railway Co. 


Тив report of the Central London Railway Co. for the balf-year 
ended June 30th last, which was submitted to the meeting yester- 


.day, stated that the amount expended on capital account during 


the half-year was £84,373. The receipts from all sources amounted 
to £187,235, and working expenses to £94,350, leaving & 
balance of £92,885. There wae again a large increase in rates and 
taxes, which were now equal to 15 per cent. of the net. receipts. 
The number.of passengers carried was 23,179,138, an increase о! 
299,804. After providing for interest on the debenture stock and 
special expenses, amounting to 41,947, attending the vibration 
inquiry, there was & balance of £102,406, including £27,717 brought 
forward. The directors recommended a dividend on the ordinary and 
preferred stock at the rate of 4 percent. per aunum. After putting 
aside £10,425 for the proportion applicable to the deferred stock - the 
dividend on which is not payable until the result of the year's 
working has been ascertained—there remained an unappropriated 
balance of £45,406. The whole of the trains are now worked by 
motor-cars on the multiple unit system. It is anticipated that this 
improved service will enable the company to give better accommo- 
dation to the public, and that, with further experience, ma 
economy in working will result. To enable the lifts to be worked 
independently of the main service, a new sub-station is in course of 
construction at Bond Street Station. The large fan at Shepherd's 
Bush for the ventilation of the tunnels has been erected and tested, 
and will, as soon as possible, be regularly worked. 


The sixteenth ordinary general meeting of the shareholders of 
this company was held on Wednesday at the Holborn 
Sir Henry Oakley, the chairman, presiding. 

In proposing the adoption of the report, the CHAIRMAN said that 
the Bill which the company had in Parliament had been guspended 
in common with all Bills relating to tube railways, pending tbe 
report of the Royal Commission which was inquiring into the 
question of London locomotion. He believed that some statement 
would be made upon the subject in the oourse of а few days, and 
they would then know whether their Bill was likely to be suspended 
over next session. Passing to the accounts, he said that the capital 
account remained practically the same, but they had continued to 
spend money in sundry improvements which would sooner or later 
have to be provided by capital. At this moment capital owed 
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revenue about £103,000, which they would have to replace in the 
course of the year. £119,000 had been spent on additional motor 
cars and carriages, to carry out the recommendations of the Board of 
Trade Committee which sat to inquire into the question of the vibra- 
tion caused by their engines. They had bought 68 motor carriages, 
and these had been worked for some time with remarkable success. 
They were more economical as far as coal consumption was con- 
cerned, and they also facilitated the despatch of the trains at either 
end, as no time had to be wasted in changing engines. Of course 
there was a disagreeable side to the question, viz., that it had thrown 
out of use 4 number of engines, which had been paid for out of 
capital, representing a value of £69,000. Of course those engines 
were worth something, апа they were endeavouring to find а 
market for them, but the difference between what they realised and 
their cost to capital would have to be met out of revenue, so that 
the capital might always be represented by useful working 
material. The knowledge that they would have to make that 
provision had had its effect upon the dividend. They had also 
established, at Bond Street, a sub-station for the purpose of 
enabling the lifts and the lighting to be worked independently of 
the main service for the railway, so that in case of any interruption 
to the main current the tunnels and the stations would not be 
deprived of light. The shareholders would remember that they 
Ead established a large fan at Shepherd’s Bush to pump air into 
the tannels. It had only recently been completed, and he could 
not go into detail as to its effectiveness; but he was pleased to say 
that on the few nights they had had it in full work they were able to 
change the whole of the air in the tunnel three times within each hour, 
and be was told by travellers that in the morning the freshness and 
sweetness of the air were remarkable. To be quite frank, he could 
not say that that freshness continued throughout the whole of the 
day, but he had no doubt that as soon as they knew what they 
wanted they would be able to find a remedy, so as to make the 
tunnels what they desired them to be— the pleasantest places in 
London. They had carried during the half-year more than 
300,000 more passengers than they did in the corresponding 
half of 1902, but 16 must be remembered that last year 
the railway benefited greatly by the influx of passengers on the 
days assigned for the celebration of peace and the Coronation 
respectively; and discounting that extra traffic, it was estimated 
that the increase ia regular passengers last half-year was about 
0.000; and for the whole year they had increased by about 
20.000. That, be thought, was a most. convincing proof of 
the popularity of the line, and of the steady and reliable manner 
in which the traffic was increasing. It was interesting to note that 
they had carried 2,900,000 workmen—representing about 124 per 
cent. of the total number carried—at half-price, and the effect on 
their receipts was that they earned rather more than 17d. on every 
passenger they carried. They had earned £2,100 more last half- 
year tban in the corresponding six months, and as far as the work- 
ing expenses were concerned, had done it at a saving of 23,000. 
Unfortunately, however, their rates and taxes had increased by 
£4,501, во their net saving was only £700. The poundage on 
all their properties which they had to pay for rates and taxes 
worked out at about 68. 8d. in the E. They were endeavouring to 
prove that they were unfairly taxed in relation to other properties ; 
bot in the meantime there was nothing for them but to pay. The 
net balance available was £102,406, which included £27,717 brought 
forward. The vibration experiments having been concluded, they 
bad thought it right to debit the revenue with the costs of that, 
amounting to nearly £2,000. Oat ofthe balance of £102,000 they 
proposed to pay a dividend at the rate of 4 per cent. on all the 
stocks, leaving 4 45, 000 to be carried forward. 
The report was adopted. 


Great Northern and City Railway Co. 


THt. 10tÀ half-yearly general meeting of the shareholders of this 
company was held on Tuesday at the West minster Palace Hotel, Sir 
Charles Scotter presiding. 


The CHAIRMAN, in proposing the adoption of the report, said he 


was glad to say that the line was practically complete between 
Moorgate Street and Drayton Park. The whole of the machinery 
and the generating station was finished, and ready for working 
to-morrow. A great part of the rolling-stock had been already 
delivered, while the remainder was practically complete ; so that 
they were in а very forward position to take advantage of the time 
when the contractors were able to call in the Board of Trade to 
inspect the line, and make it ready for traffic. The extension from 
Drayton Park to Finsbury Park was in a very forward state, 
and their engineer reported very favourably upon the pro- 
grees of the work. Since they began they had had the cordial 
tion of the Great Northern Railway Co. in carrying 

cat that most important extension; and, so far as he could 
sce at present, there was no reason why that particular 
portion of the line should not be completed within & very short 
time. He thought he was justified in saying that before they 
met for the next half-yearly meeting the line would practically 
be open for traffic between Moorgate Street and Finsbury Park. 

The abarebolders would remember that they looked upon the exten- 

sion to the Bank as being a very important part of the line, and 

that particular portion would not be completed yet, but they did 

not intend to delay the opening of the line until the extension to 

the Bank was finished. As soon аз the extension to Finsbury Park 

was ready and the station there complete, they would open the 

railway to public traffic, and they had every reason to believe it 

would meet with success. That was the tenth report they had sub- 

mitted, so that practically the line had been before them five years, 


think that, on the whole, they had any cause for dissatisfaction at 
its progress. They anticipated a very heavy traftic even to Moor- 
gate Street, but they were quite certain that the traffic would be 
considerably increased when they were able to announce that they 
cr uld carry passengers from Finsbury Park to the Bank. 

The EARBL of LauDERDALF seconded the motion, and the report 
was adopted. 

Subsequently a special meeting was held, when the following 
resolutions were unanimously agreed to:— 

“ 1. That the £450,000 additional capital authorised by the Great 
Northern and City Railway Act, 1903, to Ъз raised, be, in exercise 
of the powers conferred on the company by that Act, hereby 
created, and that such capital be issued as preference shares or stock 
bearing interest at а rate not exceeding £4 per cent. per annum 
upon such terms and conditions and in euch manner consistent with 
the provisions of the said Act as the directors sball think fit." 

* 2. That the £150,000 debenture stock authorised by the Great 
Northern and City Railway Act, 1903, to be created, be, and is 
hereby created, and that such stock be issued and disposed of “у 
the directors at such times and on such terms апа conditions and in 
such manner consistent with the provisione of the said Act as the 
directors may determine." 


Anglo-American Telegraph Co. 


Mr. F. A. Bevan, presiding at the meeting of this company at 
Winchester House, E.C., on F'riday last, said that the traffic receipta, 
compared with the corresponding period of 1902, had increased by 
£9,278, and the charter of the J/inia for repairs executed on the 
cable of another company amounted to £4,999, The total increase 
of receipts was £14,012. There was an increase of £3,407 in the 
working expenses, chiefly normal increases of wages and various 
items at stations. There had also been a repair of a minor nature 
to the cable which broke very near Valentia, which cost altogether 
£3,485. The total increase in the working expenses was 46, 962, and 
this, deducted from the increased revenue, left £7,049 advance. 
The traffic account balances had increased, but that was occasioned 
by the increases іа the traffic balances consequent upon this com- 
pany carrying other companies’ traffic during the year. When their 
cables were broken, this company had to carry their traflic, and 
there had been rather more than usual arising from that source. 
They had had to repair one of their 1873 deep-sea cables during 
the half-year. The renewal fund showed £12,190 as the expenses, 
so far, but this did not represent the whole cost. They could not 
say exactly what it would amount to, but it might be another sum 
of the same amount. When they came to consider the cost of those 
deep-sea repairs, this was really a very moderate amount. They 
had managed to make that repair—inserting 43 milesof new cable 
—and their captain and experts on the Minia had performed their 
work with the greatest possible dexterity. The Direct United 
States Cable Co. had also had to effect a repair of that kind, and 
the sum debited on that company’s account was considerably larger 
than in the case of this company. They (the directors) alwaystold 
the shareholders that they had to face the contingency of one of 
their old cables being in such acondition that it could not be lifted. 
He was glad to say that that had not been the case here. Though 
they had lifted it again and again, and found it bad, they did at 
last come upon a good sound bit of cable, which was hanging, as it 
were, upon the top of a mountain. The sounding in that part of 
the Atlantic was something like 2,300 fathoms, but there was a 
mountain range there, and they had only to go down 700 fathoms, 
а little distance away. This showed the very aacertain nature of 
the bottom of the Atlantic. They had also a small repair nearer 
home, for which they had to charter another vessel. It was not 
thought worth while to bring the J/inia across the Atlantic to 
execute the repair, so they chartered the Britannia, and the repair 
was executed in a very short time. The telegraph conference had 
been sitting in London. The tendency of its proceedings had been 
rather to reduce, probably, the profits of the cable companies, but 
he hoped not to any considerable extent. He was not very 
sanguine about the prospecte of this half-year, but they hoped that 
the results would be as satisfactory as during the last half. 

Sir GERALD FITZGERALD seconded the motion, which was adopted 
after some little discussion. 


Great Northern, Piccadilly and Brompton 
Railway Co. 


THE half-yearly ordinary meeting of shareholders in this company 
was held on Saturday at Hamilton House, Sir Henry Fowler 
presiding. 

The CHAIBRMAN said that the capital expenditure during the half- 
year amounted to £058,331. The total expenditure to date was 
£900,326. The amount of share capital created was £4,825,000, and 
the amount still unissued was £4,003,450. The estimated expendi- 
tare for the current half-year was £750,000. The engineers’ report 
showed satisfactory progress with the construction of the works. 
The rent became due from the Underground Electric Railways 
Co, Ltd., on Saturday. А dividend was declared at the rate of 
4 per cent. per annum. 


Tz rc 


Metropolitan District Railway. 


THE report of this company for the half-year ended June 30th last, 
to be submitted to the meeting yesterday, states that the receipts 
for the half-year have been £202,518, and the working expenses 


and when they considered the magnitude of the work, he did not £112,982, showing a profit of £89,535, against £90,372, а decrease of 
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£836. The number of passengers carried was 24,022,866, an increase 
of 3,471,665. Passenger receipts amounted to £185,673, a decrease 
of £2,350. After paying the interest on debentures and debenture 
stock and the several rent charges, there is a balance of £18,127. 
This amount provides а dividend on the 4 percent. guaranteed stock 
at the rate of 2 per cent. per annum, and leaves £342 to be carried 
forward. The Ealing and Harrow Railway was opened on June 
28th, and is being worked by an electrical service of trains. The 
Hounslow Railway has been acquired by the company. Upon the 
Whitechapel and Bow line a large traffic is being carried, but this 
line cannot be properly utilised until the railways are worked elec- 
trically and arrangements made for a greatly increased through 
service of trains over the Tilbury Railway. The work of converting 
the railway from steam to electrical traction is steadily progressing. 
The power house at Lot's Road is well advanced. The sub-stations 
are іп a forward condition, and all necessary arrangements have 
been made with the Board of Trade and the public authorities for 
lay ing the cables. A consultative committee of the District and 
Metropolitan Companies has met from time to time to confer upon 
electrical questions affecting the two companies. 


— — ——— M —— — 


Prospectuses, 


Tue North Wales Power and Traction Co., Ltd., ie the title of a 
new company formed to develop the water power of the lakes in 
the neighbourhood of Snowdon and Conway, by establishing hydro- 
electrical generating stations, and supplying energy to local rail- 
ways and tramways, aleo to a large number of quarries which exist in 
the neighbourhood. The capital is £270,000 in 54,000 £5 shares, 
and the issue covers 50,600 shares. The directors’ power to itsue 
debentures is limited to £135,000 in the first instance. 

The company acquires control of the Portmadoc Beddgelert and 
South Snowdon Railway, authorised last year, with the initial 
object of purchasing, electrifying and extending the Croesor 
Railway to some 13 miles in length, and in addition of supplying 
electricity for lighting and power over a portion of the County of 
Carnarvon, 

Mr. S. B. Cottrell, the engineer to the Liverpool Overhead Rail- 
way Co., has estimated a revenue of £18,962 from these sources, and, 
in addition, a large revenue, estimated at 457, 700. may be expected 
from the 5,000 E.H P. surplus power which the company will 
possess. 

In connection with the capital expenditure, £145,000 is the 
estimated cost of the extension and el«ctrification of the railway, 
the construction of dame, &., and pcwer house, £35,000 in respect 
of transmission lines and transforming stations, #12 000 for the 
purchase of the Croesor Railway, and £80,000 for the purchase of 
various properties and preliminary expenses. 

The consulting engineers to the scheme are Messrs. Bir Douglas 
Fox and partners, the engineers Messrs. Harper Bros. & Co., and the 
secretary and offices (pro tem.) Mr. F. B. Fuller, 1, Leadenhall 
Street, Е.С. The list closes to-day. 


A prospectus is to hand from the Consolidated Electrical Co., 
Ltd., who are issuing tbe balance (£15,000) of their authorised 
capital as cumulative 6 per cent. Preference shares. 

This company is а reconstruction of the Consolidated Telephone 
Construction and Manufacturing Co., Ltd., whose business was 
taken overas а going concern. "The authorised capital is £125,000, 
in £1 shares, of which 109,096 have been issued as ordinary shares, 
and 904 are held in reserve. Theobject of the reconstruction was to 
provide the undertaking with working capital for the development 
of its business, which lies mainly with the Government depsrt- 
ments, the railway companies, and municipal authorities. An initial 
cash capital of £28,000 was then secured, of which some £16,000 is 
still uncalled. 

The object of the present issue of preference shares is to pay off 
certain liabilities in the shape of debenture shares, taken over by 
the new company, and they will constitute a first charge on the 
calculated assets (exclusive of good will), amounting to £80,000. 

The net profits of the old company for the last three years are 
certified at £2,982, £2,474 and £2,197; the estimated additional 
income from sbares held in the Anglo-Portuguese Telephone Co., 
Ltd., is nearly £2,000 per annum, and a trading profit of 10 per 
cent. on the new capital brought into the reconstructed company 
would further increase the income by about £2,500 per annum, 
giving an estimated net income of from £5,000 to £7,000 per 
annum, on which the preference dividend of £900 ranks as first 
charge. Holders of ordinary sbares in the company will have 
preferential treatment over members of the public in the matter of 
allotment. 

The list opened on Friday, July 31st. "The secretary is Mr. Theo. 
Taunton, and the registered office Northampton Grove, Canon- 
bury, N. | 


Charing Cross and Strand Electricity Supply.— 
On the 4th inet. the directors of this corporation declared an 
interim dividend at the rate of 8 per cent. per annum for the half- 
year ended June 30th, 1903. 


Primitiva Gas and Electric Lighting Company of 
Buenos Ayres.—A meeting of the owners of 4 per cent. debentures 
of this company will be held at River Plate House, Finsbury 
Circus, on Wednesday next at 3 o'clock, for the purpose of con- 
sidering three extraordinary resolutions in regard to the ment 
between the company and the Deutsch Ueberseeische Elektricitate- 
Gesellschaft. 


STOCKS AND SHARES. 


Wed nesday Evening, 

MABEETS are settling into thcir usual stride after the August Bank 
Holiday, but the number of people who are out of town is an all. 
sufficing reason for quietude of business. Daring the next few 
weeks there will be very little doing, and conscqvently little to 
write about. Daring is the promoter who ventures to appeal for 
fresh capital in the holiday month, unless it be that he has wares in 
the shape of new issues carrying a substantial bonus to existing 
shareholders. And it may be wondered whether even a first-clay 
electricity supply concern would receive much popular support were 
it to ask for money just now, although, of course, the capital would 
easily be provided elsewhere. We hear rumours of several new 
powcr companies, the prospectuses of which tremble on the edge of 
issue; the North Wales Power and Traction is one of the first t 
make its interesting appearance. In returning subscriptions from 
applicants who wrote for the new Mono- Rail 81 ares, the directors 
hint that the scheme is vet far from dead, and it would bes 
thousand pities if s» novel a venture were to fail of attainment 
through lack of money. The prophet-optimist already foresses the 
day when the success of віс иат schemes will cause the capitalist to 
tear his hair at having missed the opportunity of taking up th: 
initial shares offered їп Great Britain. 

But home railway stocks of all kinds are out of favour, notwith- 
standing а good dividend and reports uow being issued. Central 
London Ordinary is down а point, after falling lower, but the Pre- 
ferred stock has improve 1 to tha same exteat, while the Daterred 
shed 2; City and Sozth Loadon remain unchanged. On Tuesday 
last Sir Charles Scotter, at tne Great Northern and City Ruilwsy 
meeting, said that he hoped the line would be open for trafi: 
between Finsbury Park and Moorgate Street before ancther six 
months had passed. Meauwhile the “A” Preferred shares of this 
company stand at 8 for the £10 fully-paid shares. Great Northern, 
Piccadilly and Brompton Crlirary are а shade under par. Both 
the Uaderground stocks conticue dull, although the District dil 
very well on Bank holiday, with its electrified extension to Harrow. 
The comfortable saloon carriazes had as much as they could do 
to cop e with the traflic in the busy parts of the day. 

The London United Tramway cars were packed from early кот 
to late at night, but the Preference shares keep about 12, and the 
Debenture stock remains at 106. British Electric Traction Ordi- 
nary are harlening a trifle, although no quotable change is seen in 
the price. Anglo-Argentine Trams are 42, Cape Electrics 21, and 
Calcutta 7. Buenos A: r.s and Belgrano 5 per cent. Second Deben 
tures have been changing hands preity frequently about par, and Bris- 
bane Electric Tramwa; 8 Preference have been done at 44 this week. 
The Ordinary are nominally 3, and Debenture 131, ez the 5s. a share 
deducted on the last pay-day. Metropolitan Electric Deferred hang 
about 53., and the Preference are just their par value of a sovereign, 
while New General Trac tions languish at 15s. for the fully-paid £5 
shares; the Preference, of similar denominatior, command ab»ut 
half their nominal valus. Potteries a-e 10, for Ordinary and Pre- 
ference shares alike. 

Electricity Supply shares are a very quiet market. A fall of jin 
City Ordinary is balanccd by rises of 5s. in Smithfield Markets and 
South London shares. There is a certain amount of busines 
passing, bat not enough to cause much fluctuation in values. In this 
connection it may be cf indirect interest to notice that Gas Light 
and Coke Ordinary stock kas begun to creep up in price again, the 
company making а ‘ист report, and generally demonstrating that 
electricity has not kilkd the older illuminant. Bournemouth 
and Poole Ordinary are шл-.ед at 19, and there bas been а little 
doing in Primitiva Gas ard Electric of Buenos Ayres Debenture, 
the nominal price of this 4 per cent. bond being 94. Bromptons 
have improved 1, ard Jimmies are а good market. 

In the Telegraph divisi. п, Submarine Cables Trust certificates are 
$4 higher, but tke o:.ly crange in the Anglo-American trio is а 
decline of 1 in the Deferr d. Cuba Ordinary have advanced 10s, 
the recent jump in the Pr.: erence having directed attention to the 
junior shares. Еаз:егп Ordinary lost its small improvement of lst 
week, but West India acd Panama Second Preference regained their 
lately lost pound. The septet of National Telephone issues is 
uninteresting, only the usually immobile Second Preference moving 
up 104, which brings them iuto line of quotation with the Firn 
Preference shares. Ina the Miscellaneous list there has not occurred 
a solitary change. 


Brompton and Kensington Electricity Supply Co. 
—The directors of this company have declared a dividend оп 
the ordinary sbares for the half-year ended June 30th last at the 
rate of 9 por cent. per annum, 4s. 6d. a share. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


d Btock j Business done 
Present | or | Dividends for the last | losing стоев week ended 
МАМЕ. Quotations Quotations ғ 
Isue, E DAS three years. July 29ih. Aug. 5th. au eD 
1900. | 1901. | 1902. Highest Lowest 
67,100 Ammazon Telegraph болу laren Nos, 1 to de T: MM "A s 100 " m " 98 — 102 98 —102 oe es 
96,000 | Amazon Nos. 1 to 35,000 ae m А 10 is $a ud 84 . 
119,7003 do. N Deb е южо Rod Фә ee e 100 oe 70 — 80 70 — 80 eo 
188,840 Anglo-Ameri can Tel egraph e e 5. о. | Stock | Bj 618 60/6 47 — 50 xd 47 — 50 xd 
8,106,580 do. do. ix put xe ee m vd .. | Stock | 6 6 96 oe 92 — 94 xd 92 — 94 xd 931 93 
Do. do. do. Deferred ee ee ee eo . Stook бв. 28. 17 m 9 — > . 
44,000 | Chili Telephone, Nos, 1 to 44,000 .. - vs è ке - b 5 5 6% 4$— 5 xd 42 — Б] ха m 
Comm Cable ets .. | $100 8% 8 8 % 150 —160 150 —160 m 
MC 8 do. Sterling 600 year 4 % Deb. воск Red. ріс d (x1 35 92 — ^ v: — = 934 93 
6,000 Do. „10 % Pret, oe КУ БЕ ets * 10 43 44 (X, 17 — 18 17 — 18 oo 
19,981 Direct Spanish elegraph ee ee LE J ee ee ee ee 5 
6,000 Do. do. 10 Cum. Pref, is oe ee ee b oe oe оа o 71 of 71 
90,000 Do. do. 44 % Debs. id ša 25 si M 50 af za КИ 97 —101 % 97 —101 23 yi 
60,7101 | Direct United States Cable 20 83% 8196 3196 10 — 10} 10 — 104 104 104 
81,800 Easain Тагар, Org See р Bed. within Nos. 1 to 1,900, Red 100 op ii x 99 —102 99 —102 Y” de 
4,000,000 | Easte:n Telegraph, Ord. В Р .. Stock | 7% 1% 7% 129 —134 198 —133 01 129 
1,965,568 Do. 4% pre! Stock e 00 e 92 RE 88 — 91 ха | 89 — 92 90, H9 
1,584,645 Do. 4 Mort. Deb. Stock Red. . n Stock is a s 105 —108 106 —108 107 1064 
800,000 | Eastern Extension, Australasia, and China Telegraph e |. 10 7% | 7% | 7% 12 — 124 12 — 124 xd | 12} 12 
20.000 4 % Deb. Stock Stock E: "au dA 104 —107 xd | 106 —109 1064 Т; 
800,000 — H^ нош Ансап Tele., 4% Mt. Db., Nos. 1 to 8,000, red.1909 | 100 is ae ie 100 —108 Өн —1С1 xd . 
200.0000 Reg. M Debe. (Mauritius Bub.) 1 to 8,000 9 2: $ . | 100 —103 100 —108 = 
180,227 Globe Тайкы and ae m" s s5 10 5196 5196 5 9 — xd 9 — 9àxd 94. 2e 
180,042 do. 6 Prei. ° е ee ee ee ee 10 oe aed е. 121 — 1: xd 121— 133 xd 133 13 
150,000 | Great Northern Telegraph, of Copenhagen 10 1596 |15 % | 124% 29 — 23 29 — 23 m EN 
62,5001 Halifax and Bermudas Cable, 4$ & 1s$ Mort. Debe, within Nos. | 100 Н Е x 99 —102 99 —102 n 
17,000 | Indo-European Telegraph te .. 95 |10 10% | 10% | 85 — 39 85 — 89 . 
100,000] | London Platino-Brasilian Telegraph, 6% Debe, e 05 o] 100 ne .. .. 100 —104 100 —104 
1,988,888 igNational Tele е, Pref. В éd a iN .. | 100 5% 5% 6% 100 —102 xd | 100 —102 xd | 101 1001 
1,986,067 Do. Def. Stock .. ... os .. 100 К »: 44% 79 — 81 xd | 79 — 81 xd 
15,000 Do. do. 6 % Cum. 18% Pref. .. $c m sis as 10 6 6 6 7 18 — 14 xd 18 — 14 xd 
15,000 Do. do. : Cum. 2nd Pref. . jx v 10 6 6 6 125 — 134 xd 18 — 14 xd 
2,250,000 Do, do. Non-oum. 8rd. Pret., 1 to 250,000 és m 6 5 6 5 2 — xd b — 61 xd 5k 
000, 0008 Do. do. s Deb. 8tock Red. a .. | Stock | 84 84 54 — 98 96 — 98 
600,000 Do. do. Deb. Stock Red. Р a 100 4 4 4 & 101 —103 101 —103 1023 1011 
I71,5800 | Oriental Telephone ы Elec. Nos. 1 to 171,504, fally paid a nes 1 6 6 6 и — ğ H— 17 
100,0004 | Pacific and E European Tel., 4 % Guar. Debs., 1 to 1,000 ..  ..] 100 ы x E: —100 97 —10b . 
11,889 Reater’s в . ee ee ee ee 8 Б % b 96 ** 7i à ыл 
8,808 | Submarine Cables T i vs e 24 .. | Cort. "M 26 i 112 —117 113 —118 
58,000 United River Plate Telephone ` " b 796 | 796 | 1% 6 
40,000 Do. do. р Cum. Pret., Nos. 1 to 40,000 ee 6 ee ee ee 4 = 5} 4 5} ee ee 
199,9471 Do. do. P ee А ee Stook oe ee . 104 —107 104 —107 ee ee 
150,0001 Wat Const t America, 4% Debs., 1 to 1,500 B b, Tel. 100 lh Eq a 5 — 96 T г. 
0 to guar. ras. ва е “> avg de — 98 95 — 98 9; 
361,980 | Western Telegraph, Ltd., Nos. 1 to to 307,980 by - ; 10 1% 1% as 12 — 123 12 — 124 bi 
35,0003 ро. о. 5 % Debs. 2nd series, 1908 .. S ..| 100 100 —103 100 —103 
400,000 Do. do. 4 Deb. B Red. ee ео ee ee 100 Se ° ә ee 97 —100 97 —100 
48,331 West India and Panama Telegraph. ee on ee ee. ee 10 2% ee oe == ü 8 
34,683 Do. do. do. 6 V Cum. 1st Pref. o o oiy 10 xd - aly 7 в) 7 
4,009 Do. до. do. £ Cum. Ind 2 10 ei E is — 4 4— 5 ЫР " 
88,0000 Do. do, do. Debs., Nos. 1 to 1,8007 ..t| 100 as as as 98 —101 98 —101 " a» 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


20,000 British Aluminium 7 Cum. Pref. . ee ee ее 10 ee ee ee 8 — 4 8 — 4 
988,000) Do. do. b 1st Mort. Deb. Stock Red. ee ee ее Btock ee ee ee 77 — 83 77 — 82 oe 
108,000 | British Electric Traction 3 10 | 9% | 9% | 8% 11}— 112 11— 113 118 112, 
300,080 Do. do. 6 % Cam ee ee ee ee 10 oe eo ee 11 — 12 12 — 12} 12 11 
0009,00: Do. do. ула] Debantare Stock ee ee Stock ee ee ee 192 —195 1234 —195 ee ee 
108,000 "D ag Ca e we 23 vie НА Б 1596 10 10 i 3 64— 3 АЖ о 
360,080 DO 20 ‚ Pret, oe oe ee 6 ee ee ee 5{ xd 4 — 54 xd vus "s 
60,000 NS Mort. Deb. Red... ex ae - P T iS 855 102 к 102 —106 1044 К 
6000 7 Do. та 6 % Cum. Pret. ПОП we] а |6 e% | 1 5 1% | йо |: » 
. Brash ute Engineering О» 1 to 105,781 - s ax 2 5 Nil Nil i— 1 
158,000 Я Non-cum. rag ar ds 9 6 8% 76% 1— 1 li— 1 
195,001 Do. 29 E ee ee Stock . ee 99 —102 99 —102 е ө 
125,000 ро. до. Par ind Deb. Stock EM Stock аб ; ss 87 — 92 87 — > 
85,000 | Callender’s Cable Construction ss "m be 5 15% 12096 | 16% 5 p 11 124 
40,000 Do. do. do. 5 % Cum. Pret. - s Б v " $5 i— 5; К 
1,980,014 | Central London Railway, Ord. В os va ө .. | Stock Es 4 4 $ 103 —106 103 —106 
494,098 do. 4% Pref. Stock š. xs а .. | Stock ive 4 4 101 —104 102 —105 
494,098 Do. do, Def. doo. Stock m 4 4% | 107 —110 105 —108 105 : 
1,285,000 City and South London Railway ee ee ee ee ee ee Btock 1} 3 83% 68 — 65 ха 63 — 65 
66,000 PME ET iM Mon Hee. nad i = aio: E 3 8 8 7 ee 9 — 24 2— 24 v 
9, 0 , an — — 
pem авы — e R | 8 "ER Lc E eo NE PE Ne 
У , ; to = zs 
17,189 ^ À " shares, d ла 189 5 ds Nil i 14— là— 94 8 2 
344,088; 45 Deb is ee. 100 ee oe ee 71 — 75 71 = 75 ee oe 
100, 000% Do. do. 5% 20d. b. Stock Prov. Certs. all pd. 100 a we 1 75 — 80 75 — 80 = dd 
112,100 |Electric Constimcnon, 1 to 112,1 ss 9 6 96 6 96 6% 1 13 14— 12 Г bs 
81,990 Do. : Cum. Pref., 1 to 81,990 - - we 2 ee si E 8 24— 8 "T А? 
ex600 | Do. do o Perp lat Mort. Deb. Stock . stk p ш 99 —102 99 —102 i AN 
25,000 General Eleotrio Со. (19 Cum. Pref. еж T v» 10 6 96 5% 5 % 94— 10 94— 10 za oe 
200,000 cw na Tel Mort. Deb. oe ee ee ee Stock 90 %, Lin 90 % 99 с 99 — 102 ee ee 
96,000 нашу „T.) PME. orks, " #% "m Me 5 90 % 11 — 15 14 — 15 
86,000 Gan ee ee ee eo b 4496 ee oe 5 — 54 5 — 54 
48,050 ort. Deb. Stock ee ee Stock ee ee ens 108 —112 108 —119 
88,0080 | Indie- Rubber, Gutte-Peroba & Telegraph Works 10 10% | 10% em 184— 193 184 — 194 У 
27,500 саа Overhead Railway, Ord a 4 % 1st Mori, Debs 110 81% | 14% | 18% 1% my? AS 4 
"ay, . ae ee ee oe oe ee 
10,008 t Do. do. Pref. 210 paid ee ee 9 0 ee 10 ee V ee 10.— 11 10 — 11 ое 
лю Construction and Maintenance "О КЕК Tare S 19 17495 | 20 % 20 82 — 35 82 — 35 35 у 
186,009 _ do. 4 96 Deb. Bds., "Nos. 1 021,600 Red. 1900 100 es "S T 100 —103 100 —108 = ne 
Мз эш | Waterloo & CityeRailway,2Ord. Stock LL 8% | 8% | 3% 97 —100 97 - 100 be en 


— on Liverpool Stock Hxchange. t Unless otherwise stated all shares are fully paid. 4 From Manchester Share List. 


' LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
fia Tres Wiring, -U. | Oldham, Ashton, and Hyde Electrio (410 £10 рау Ord. 1—1 4 


Bank rate of discount 8 per cent. (June 18. 1908) 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES, 


Present NAME. P Dividends for the Closing Closing * dona 
— share. last three years, uly 99th Aug. 5th. | Aug Sth im 
t 1900. | 1901. | 1902. Highest Lowen 
100,000 Blackheath and Greenwich Dist. Electric Light, Ord.. . ee ee 1 ee oe ee i— 8 i— | * 
100,000 Do. 0 Ist Deb. pioa Prov. Certs. еж 100 x 118 —121 118 -121 М 
20,000 | Brompton & Kensington E E Light Sup., Ord., 1 to 10.000 vs 5 6 96 8 96 8 96 1 11 1 11} п 
50000 | Charing Crees and Strand Electricity 8 ppl F % 10 10 % ү: 101 19 191 91 
, ап apply v 1 — — 
1000 bo. до "on б K^ oe Pref. "S 4 а bi à d- Н 6 5 
7 . о. Уге n ee ee ee ee 
E ch о ва о. b. Book Hed. е ee 100 % oe & 104 Bar 05 mar 106 
E73 City of Lond EI ш г, Ont. а ese 1: | 4 5 Ps : "n —113 110 — 11 10 
yo ndon Electric А — ais es — vi 
40,000 Do. m 1 to 40, ee 10 6 * * 18 — 14 13 — 14 ee oe 
400,0002 Do. саш Stock, Scrip. wie at 116) al all paid. ee oe oe ee oe 191 —196 191 —196 "M ee 
800,000 Do. A 2nd Deb. Stock, ov. Certs., all paid . 100 - 3 - 109 —105 102 —106 1044 | 104 
40,000 | County of London & Brush Prov. Electrio L pim ‚ Ord. 1—40,000. . 10 4 96 4 96 4 96 8— 9 8— 9 x Р 
20,000 Do. do. do. 6 *$ 40,001—60, 000. . 10 eo ee eo 114— 194 114— 124 
400,000: Do. do. 44% Deb. Stock, Prov. Gotta (all paid) Red és vs $4 m 109 —113 109 —112 
80,000 Do. 355 6 ' Com n Prel b. eo oe oe ee 6 — 6 — 65 є 
py x Do. 3 Knighisbriðg i ron 1st Mort. Deb. Stock ss 100 T x 55 мо — 11 Й 110 — 113 5 » 
enaingice an e Elec © 10 1 114х M 
90,000 do. 4 XI Debenture Btock .. | Stock 4 108 —106 108 —106 is 
110,000 | London Electric 8u pi Corporation, Limited, Ord. ‘ce 8 А d 8 — з— 9 " 
49, Do. do. '6 % Pret. b eo oe oe 5)— 6 6)— 6 5A 
e pi Mom Deb вача Red [вк |] | | | 
e өс io! Jupp y . oe DD 
990,000! Do. do. let Mort. Deb. Stock з - Ке я Š 108 —112 108 —112 
250,0001 D. do. Mort. Бе. iom Red .. .. | Stock А 97 —100 97 —100 
10,862 | Notting Hill Elestrio Lighting ae s 2 10 6 18 — 14 13 — 14 
40,000 St. James’ and Fall Mall Electric Light, Ord. 6 144 143 14 15 — 16 xd 15$— 164х4 512 
90,000 Do. 29; до. Б Pref. 20,081 © 40,080 6 P 8 — 9 xd 8 — 9 xd 
150,0001 Do. b. Stock Red 100 98 —101 98 —101 , 
12,000 | Smithfield Markets Éleotrio е Supply. Ora Я es n га b 8— 95 — . 
65,000 Bouth London Electricit pply, Ord oe eo oe ee eo Б ee 1 a— 4 4 0 
80,000 Urban Electric Supply, oe ee ee ee ee б • ee ee 5 — 6 == se se 
310000 Ww insi El XE Es es ee oe ee oe 6 oe oe ee Fs a 11 — D d 123 ега 
, estm ter ectrio upp у, oe oe ae ee 6 108% 1 19 mem x — x sce 
28,141 Do. do. 5 96 Cum. Pref. .. ‘i РА EM 6 bs * ‚* d 6 — 68 ёз 
ba Subject to to Founders Shares. t Unless otherwise stated all shares are fully paid, 
MARKET QUOTATIONS, Wednesday, August 56th. 
CHEMICALS, &o. EIE ИЕ я METALS, Ko. (continued), саа pes 
a Acid, Nyarochlorie sa .. per owt. 6j- si g Copper Sheet es s .. рег ton 471 vs 
a » е ee es per cwt. 92J- ee g [T] ee ee * ton em 
a „ Orxalio.. Pa E .. per owt. - ats в » (Electrolytic) Bars .. per ton £64 
a „ Sulphuric... vs . рег owt. 5/6 ex в j ў .. рег ton #74 
а Ammoniac, Sal .. рег owt. 49/- m $ n » per £06 
« Ammonia, Muriate (orystal) .. per ton £88 10 © в 1 is H.C. Wire per Ib. 734. 
а .. per ton £80 2x f Ebonite Rod 82 A . perl 
а Bleachin powder . ЗЯ .. per ton 44 10 sk f Bheet ia .. per lb. 8/- 
а Bisulphide of Carbon .. .. рег ton #165 bts ^ German Silver wire .. per lb. 1/6 T 
« Borax. sá .. per ton £18 s А Gutte-perche fine... i .. per lb. 8/- oe 
a Bensole Фо) ise . рег а]. 1[- ES h India-rubber, Para fine .. . per lb. 8/11 to 4/02 ine. 
a э (50/9090) .. ‘te .. per gal. " $ Iron, Charooal Sheets .. is ton 218 .. 
а Copper Sulphate .. .. per ton #19 es 4 , Pig (Cleveland warrants) рег ton 16/11 И. inc 
a „Nitrate T vi .. рег ton i $ » het cng pies to size per ton From £11 T 
а „ White Sugar ix .. per ton s $ vy ri .. per юп 47/6 to 50/- > 
М, id "T "s Gs ж көгү а ө 15 ire. galvanised No.8 .. per ton 6 vs 
a Methyla per gal. s 
a Naph Solvent at 160° ©). рег 5/6 w g Lead, hele Ingo .. рег ton £11 12 6 | 
а Potash, Bichromate, in casks .. per Ib. i з a .. per ton 211 15 | т 
a „  Caustio (75/80%).. — .. per ton £9 a m Minganid Wire No. 9 eoe Der Ib, bl- » 
a , Bisulphate ee oe per ton £85 * eg М Per bot. 28 12 6 ee 
a She ii .. per owt. 196/- " d Mioa (in original cases) mall per lb. 44. to 1/6 
a Sulphate of Magnesia ks .. рег ton 34 10 5% ji i medium per lb. 2/6 to 3.9 
a Sulphur, Sublimed [onere . рег ton 46 5 2s large .. per lb. 4/- to 7,9 
a „ Reoov егей .. per ton 45 10 is + raptor Bion per Ib. 1/- to 1/94 Е 
a .. perton 85 v ronse, plain ом per Ib. 1/1 to 1/4 T 
a Вода. Canes Vwhite 70 3) .. per ton £10 16 к „ strip&sheet per lb. From 1/2 n 
а „ Crystals .. per ton 48 " A Platinum s E .. рег os. £4 oe 
a „ Riohromate, ‘casks... .. рег lb. 94. a Silicium Bronze Wire . per Ib. 10d. to 1/- e 
{ Steel, Magnet, aco'd'g to deso’ р' п эч ton 258 oe 
METALS. &o. ,9 99 in bars ee ee го ri ee 
b Aluminium Ingots, in ton lote .. рег ton £190 ; Tin, Block ss ee + per ton £129 } 
b 99 ‚ їп ton lots е0 per ton £168 ae 9 9 Foil е ee ee ee per lb. 1/8 
b . .. рег ton £166 ne ^ Wire, Nos. 1 to 16 .. .. pet lb. 17 
р Babbitt's metal per ton 448 to £145 4 p White Anti-friction Metale— 
P Brass rolled m 2” to HP) basis per lb. А a ‘White Ant brand per ton 442 to £65 T 
€ » е (brased) .. per lb. ` vs j Yarns, 2/10s Grey Cotton, on "is per TA 
€ „ (solid drawn).. .. per lb. 7 Í n es. Flax. .. perl . zm 
€ „. i we .. Per lb. d. m FÉ p 8 ply 10 lbs. Russian . рег lb. m 
S odia Babe etii sa .. Por lb. 9а. s% ] » 1A Russian, single .. per lo. " "D 
(solid drawn) .. per lb. а. Р, j 180 Ibs. Jute rove .. per ton 
: Copper Bars (best selected .. per ton k Zino, вач (Vieille Montagne bud. ) per ton #33 15 I 


Quotations oP lied by Messrs.:—a G. Boor & NON b The British Aluminium Co., Lia.; c Thos. Болор а ш Ltd.; d F. Wiggins & Sons. ; e Frederick 
Smith & Co.: dia-Rubber, G.P. and Teleg. Works Co., Ltd.; 9 James & : hakspeare; А Edward Т.П & Co.; 4 Bolling & Істе; jJ У. H. Hindley & Co. 


k Morris Ashby. Ltd.; т W. Т. Glover & Co., Ltd.; яп P. Ormiston & Sons o Johnson, Matthey & Co., Ltd.: p The Phosphor Bronze Co., Ltd. 


— — — T 
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О ELECTRIC TRAMWAY AAD RAILWAY TRATTO RECEIPTS. 


Recei m Receipts for Miles 
Locality. By nding | "ihe Pe | Total to date. E open. | Looality. e | the week. | Total to date. open. 
i 

2 4 * 4 £* | 7 k &* £ РО : 

Aberdeen. . Aug. l| 1,261 | — 63| 11,9] + 1.396, 10, — | 8 | (South Staffordshire .. July 24 1,048 +278 94,745 + 2,089 21%) 1 
Birmingham  . „, 5,112 | +291 | 156,110 | + 7,269 — | — |2 gBiransee ШЫ. жи, Wel cae 578 | + 87 | 14,614 + 1.018 = 
Boarnemous eo  ..| Sally 15 | 1,105 er — 10 — |= Taunton.. .. . » 24 - . 1.857 — 180, +1} 
5 Vx .. | June 96 yoo | —986 11,668 + 674 |1 +14 о г са s oc} p 2 464 | — 12 8,556 | + 875 = 
Black poo July 80 | 2,541 | + 29 | 17,042 + 1,352 — 3 : Mare. „ 722 9607 | + 97| 2,809 — 296 +% 
Blaak Sool and Fleetwood Aug. 1| 1,18 | — 7 5,012 | + 1 1 — i Wolverhampton Dist. » 24 409 | + 77 | 11990 | + 6, 250 10ў1+8 
Bolton es l.i 1,791 +182 | 34,093 | + 4,810 | 25 — | & | @ Wrexham „ 24 180 | — 2,310 — — — 
Bradſord e ‚| July 96 | 4,165 4 1000 |. 64,¥40 | 410,267 39 72 ( Yorks. Woollen Dist... „„ 74 397 | — 6,684 = 6 — 
Brighton ee oe eo Aug. 3 е + 85 2, 847 т 64 T g Cardiff » 95 2,196 + 593 33,292 + 11,7471 14 EXP 
1 .. . July 81 5114 7287 — — |W |— Chatham & District со. „ W 658 | +163 | 14,544 | 11,7609; & – 
Burnley .. .. Aug. 1| 825 1145 — — 7 |— Dover „ ‚| Aug. 1! 90|—.7| 6815/4 191 3 — 
f Barnsley District — ..|Julys4 | 185 | — | 5198| — 4 — Dublin. . July 81 | 5,675 | +501 | 28,0696 | + 5,777 46 | — 
Devonport * 44 685 | +111 12,758 + 463, 5 | — Bast Ham .. es Aug. 658 | +166 | 12,118) 8.8471 B + i 
, Dudley—Stousbridge.. „% 24| 889 | + 60 | 98,477 | + 2,377 — Glasgow .. .. „, 12,409 |+1241 | 190,409 | + 15,695 | 65 Mn 
& Gatesh ead n U| 915 | + 84 24.96 + 4277 101 |- 2| % Hull. „ 1,827 | +146 | 32,086 | + 2.017 11 |+ 
Gravesend—Northflee& | , 24 276 — 6,498 — — 3 Ilkeston .. .. July 2 190 — — — 3 
Greenock— Pi. Glasgow ,, 24 | 806 | + 63 16,449 + 1.882 "4 | — Isie of Thanet .. Aug. 1| 1,407 | —185 17,217 — 447 104 — 
ÉHarüepol  .. ..| „ 34| 887 — 1% 7,509|+ 428 43 |2 |Leeas .. .. „ 1, 5,659 | —855 | 101,999 | + 5,994 | 41 | — 
. Kidderminster .. ss n 24 140 | — 4 3,649 + 208 — b Liverpool .. Я .. July 25 | 10,816 | +578 | 296,566 | -- 11,083 101 |+ 
$Merhyr.. .. ..| s» 4 207 | + 10 570|— 241| 8 | — Manchester oe e] œ» 25 12.417 |+ 7069 | — — | 110 + 
gi Middleton ee АР „ 24 407 +116 , 9,215 + 999 94 | — Newcastle .. a | os 25 3.510 | +698.) .—.. — 11 — 
д Oldham—Asbton as n 24 602 | + 40, 16,594 | + 1,455 8 | — Portamouth iat | „ 25 2,096 | +230 — — $9 — 
A Peterborough “+ ool n 24 165 = 4,084 = — | — Salford oo we 0e] o» 27| 4,055 [+1867 | 68,178 | + 16,687 90 | — 
Poole „ 24 941 | + 62 6, 278 + 1,929 ot = Southampton „ W | 1,115 7119 — — 9 2 
Е Potteries oo e| » 21584 | + 50 46,161 + 2468 — |. | Sunderiand „ 27 +222 20,681 + 670 18 |+14 
Rothen g.. „ 34| 89 | +822) 8,798| + 1,850) 27 — Central London Railway| Aug. 1 | 6,175 | +191 | 89,837 + 265 6 |- 
Sheerness oo | n B 90 — 1,480 — 24 | — City and 8. London Ry. 9 | 9,555 | —142 | 19,519 | — 1,009 = 
Southport oo ^| » 24 897 | + 55 | 8,662) + 1,962 6 | — Dublin and Lucan Віту. July 26 197 | + 74 |+ 47 — 

| Liverpool Overhead Ry. Aug. 2 1,798 | + 84 1 8.6701 ＋ 5^8 — 
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Fluctuations in July. 


Jor 12367 8 9 1013.14.15 1617 2031 2223 94 27 38393031 


425 


Jury 1 2 3 6 7 8 9 101314151617 3021322324 27 28 393031 


LEAD (ENGLISH). à 


Oe 


от 1 2 3 6 7 8 9101314151617 3021322324 27 28393031 


IRON. 


Jc: 1 2 3 6 7 8 9101314151617202122 2324 27 28 29 30 31 
£65 


| 


ce, TIN. 


E 
gl 
ES 
m 
Es 
E 
E 
E 
BS 
E 
— 
a 
E 
D 
A 
4 


“ч, 


А 


‘COPPER (6.1 M.B's.) - 


өт РКЫ ГЕ 
КЫ И “NE Hee 


THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Тнв discussion of the papers at the recent convention disclosed 
considerable differences of opinion upon the question of Municipal 
v. Private Enterprise, in connection with the supply of electricity. 

This is not surprising, for, as a local editor remarks in com- 
menting upon the meetings, “People who appreciate the perils 
connected with municipal trading, and who have begun to realise 
the weight of the millstone of local indebtedness which is being 
fastened to the neck of the nation, will regard the statistics with 
very different feelings." 

It is not to be wondered at that the President should have called 
attention, in his address, to this trend of public opinion, when he 
remarked that, During last year there had been an outburst 
from a section of the community against municipalisation, aud there 
could be no question that Parliament apparently intended to restrict 
them to narrower bounds." 

Under such auspices the attempts to compare the results of 
the municipal and private trading to the advantage of the former 
met with anything but enthusiastic endorsement in the discussion 
which followed the reading of the papers. There seeroed, however, 
to be а general agreement as to the necessity of providing an 
adequate reserve fund. 

Mr. Alderman Smith's statistics were subjected to severe criticism, 
and such a prominent authority as Mr. Vesey Brown, who has 
enjoyed the experience of being & municipal electrical engineer, 
=. not hesitate to say that the comparative tables were mis- 

ing. 

Mr. W. H. Madgen (who was, we think, one of the originators 
of the Municipal Association) strongly denounced the statements 
in the paper, emphasising the fact that the outlay by Corporations 
of £90 per Ew., against £117 by companies did not take into 
account all the expenditure incurred, nor the fact that the mileage of 
mains laid entered largely into the question. He pointed outthat many 
corporations had reaped the benefits of the pioneer work carried out 
by the companies, and he might have added that even in those cases 
they had not always succeeded in making the undertakings pay, if 
adequate provision for depreciation is taken into account, which 
was very generally conceded as necessary, even by prominent 
members of municipalities. 

The remarks of the Scottish local authorities on the subject of 
depreciation were of especial interest, and to paraphrase the words 
of a municipal contemporary, they must have come “as а supple- 
mental shock” to those who have so persistently advocated muni- 
cipal trading in electricity on the basis of the sinking fand 
providing for depreciation, and the advantage to the rates of the 
profite derived from the undertakings. 

Bailie Willock, of Glasgow, regarded it as an exploded idea that 
a surplus should be used to reduce the rates, arguing that it would 
be unfair between the workman and the more wealthy ratepayer. 
The proper plan was to reduce prices rather than contribute to 
the rates. The Glasgow Corporation has always recognised the 
principle of a depreciation fund. Bailie Mackenzie, of Edinburgh, 
favoured by preference the formation of a reserve fund, and also 
disagreed with placing profits to the relief of the rates. He was 
opposed to the extension of municipal trading to the sale of 
fittings, &c., and deprecated the running down of the companies. 

Councillor Scott, of York, gave away the show when he 
suggested that if company directors would do their duty on muni- 
cipal councils, they would, doubtless, manage better than small 
tradesmen ; yet he somewhat illogically contended that “in every 
ер the municipalities were better than companies.” 

he paper by Mr. Councillor Panton, M.D., of Bolton, on “ Elec- 
tricity Supply and Methods of Stimulating Demand,” did not 
provide the discussion that во practical a subject demanded. 
He dealt with the necessity for low prices and free wiring, sug- 
gesting another system which he called “assisted wiring,” the 
tenant to pay as a qaarterly rental 9 per cent. of the total cost 
for three years, when the installation would become his own. 
In our issue of May 22nd last, in an article entitled The Art of 
Persuasion," we dealt with & much stronger inducement to tenants 
to become consumers, viz., offering an absolutely free installation 
of lamps, a scheme which we believe is working well in many 
places Tbe discussion on Dr. Panton's paper was limited to obser- 
vations by Bailie Mackenzie, of Edinburgh, who advocated “ a heavy 
load for street lighting, which was a standing advertisement,” by 
Bailie Willock, of Glasgow, who favoured low prices, and Mr. 
McCowen, of Belfast, who explained that his Corporation had 
obtained Parliamentary powers to hire out motors, and that now 
contractors as well as the municipality were supplying motors on 
the same terms. 

Mr. Joseph A. Jeckell dealt practically with his efforte to improve 
the position at Coventry, and Mr. Robert Hammond endorsed it, 
advocating the policy of boldly laying mains on a large scale as 
a most valuable one. 

Mr. Jeckell incidentally alluded to one of the difficulties 
experienced by the electrícal engineer in working а municipal 
undertaking, viz, the action of the Oorpora:ioa committees in 
preventing them from carrying on the undertaking as they 
consider best. He has adopted importaat changes in the 
system at Coventry, especially in substituting two-phase dis- 
tribution for the single-phase originally employed and largely 
increasing the outlay on maias. He would apparently have 
ferred altering the сга throughout, but could not acoomplish 
so drastic a remedy, as it would have meant scrappiog the 
ae lant, the transform.rs, and the meters, which, from a 

of view, could not be done.” 
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He says that! it is well known that committees will frequently 
support the policy of a new manager, and agree to additions and 
alterations which, had they been proposed by the gentleman who 
had previously been manager, would not perhaps bave commanded 
their support," and he apparently defends his predecessor by adding 
that It is not, therefore, always just to think that a manager ought 
to have done what his successor has been able to accomplish." 

Mr. Jeckell pointed out that the idea that it is derogatory to the 
dignity of the electrical engineer to take up the rôle of bagman ’ is 
gradually finding its way into the limbo of forgotten things, and it 
is becoming recognised that to the chemist, the mechanic, the 
electrician and the accountant the would-be successful munici 
electrical engineer must add a soupcon of the commercial traveller, 
spruce and up to date." 

There is much truth in this phase of the commercial side of the 
municipal electrical engineer's duties, and it should not be lost sight 
of by local authorities when fixing the salaries of the Admirable 
Crichtons required for their undertakings; but this matter was not 
discussed at the Convention, although the President did suggest 
that engineers should not be tempted into drifting into the service 
of the companies. 


ELECTRIC FURNACES. 


Тнв June issue of Cassier's Magazine contains an article upon electric 
furnaces from the pen of Mr. J. Wright, in which the author 
describes and illustrates most of the types of furnace with which 
we are becoming thoroughly familiar. Among our old friends we 
recognise the arc furnace which is once more stated to be used at 
Neubausen for the winning of aluminium by the Héroult (incor- 
rectly spelt Hérault) process. It is safe to say that elementary 
aluminium never is, and never has been, made on a commercial scale 
by simple electric smelting of its oxide. In the early days of 
Neuhausen, Héroult, like the Cowles Brothers, prepared aluminium 
bronze in an electric furnace, probably of the type so often pictured ; 
but after & very brief experience, the French inventor found it more 
desirable to make aluminium unalloyed with copper, and so he 
adopted the modern electrolytic cell in which the only thermal 
effect of the current is to maintain the bath in a fluid condition, 
reduction of the alumina, dissolved in molten cryolite, being 
effected by electro-chemical dissociation. 

Among less known apparatus, the author figures the Chavarria- 
Contardo arc carbide furnace. Here a pair of parallel horizontal 
electrodes! are fitted just above the hearth of the furnace, while 
over them are erected, ridge-roof fashion, a pair of carbon plates. 
The charge falls from overhead, and trickles down the inclined 
surfaces of the plates to the bottom of the apparatus, where the 
etreams converge and pase just under the main electrodes, being 
“toasted ” and converted into carbide. The carbon plates become 
strongly heated by radiation from the aro, and serve to heat the 
mixture of lime and coke during its descent. In the Frölich are 
carbide furnace, attempts are made to employ the heat of com- 
bustion of the carbon monoxide produced to pre-heat the charge. 


RuTHENBUBG'8S ELEOTRO-MAGNETIC FURNACE. 


One electrode consists of a truncated cone or perforated dish of 

carbon, the central orifice being the discharging orifice of the 

furnace. Vertically above this stands the other electrode, a hollow 

rod, the bore of which acts as a chimney for the gas. From its 

upper extremity pipes convey the carbon monoxide down to a space 

eee the lower electrode, where the gas is burnt to carbon 
oxide, 

A resistance furnace has been devised by Nernst and Glaser, based 
upon the principle of the Nernst lamp. The resistance or heater is 
cylindrical, electrical connection being made top and bottom by 
means of a packing of some conducting oxide, which is held in 
position with clamps. The hollow cylinder is loosely jacketed with 
oxide to prevent undue loss of heat. The heating cylinder is a 
mixture of magnesia, calcium carbonate, alumina and silica, and is 
closed with a lid, the substanoe under treatment being either placed 


directly in it or inside a crucible. In the former case, the cylinder. 


is lined internally with pure magnesia coated with graphite to give 


it initial conductivity. Parker's resistance ingot carbide furnace 


“ should have a decided future.” It consists of a hollow upright 
cylinder of carbon, which forms one electrode, and a vertical 


rectangular rod of carbon, whose angles nearly touch the inner walls 
of the cylinder. The charge is fed in through hop into the 
segment-shaped spaces between the electrodes, the cylinder being 
given a constant rotary motion, and the central rod а slow, 
suitably-arranged lifting motion to stir up the contents of the 
furnace and to make room for the growth of the ingot. 

Furnaces in which electrical resistance heating coupled with an 
air blast is used for the manufacture of metallic oxides and other 
comminated products are being frequenty patere in the United 
States. Lomax's furnace, of this kind, is intended for the prepara- 
tion of oxides of tín and lead. А refractory block has а narrow 
channel cut in its upper surface which constitutes the hearth, the 
channel merging at either end into a deeper and wider wedge- 
shaped cavity contain an electrode. Over the channel are 
fitted one or more jets delivering hot or cold air which impinges on 
the molten metal, oxidising it, and blowing the dust, &c., into an 
adjoining chamber for collection. . 

uthenburg's electro-magnetic furnace, illustrated herewith, has 
been designed for the preliminary treatment (s.e., agglomeration) of 
iron-eand. It comprises a pair of cast-iron hoppers н, н, slung 
from a centre a,and capable of being moved nearer together or 
further apart at their lower extremities by operating the hand 
wheel w. Each hopper їз fed at an equal rate with the finely- 
divided ore, which trickles down the hoppers, and becomes mag- 
netised under the influence of the coils, o. These have their wind- 
ings connected either in series with, or in shunt across, the hoppers, 
their office being to cause the individual particles of sand to cohere 
and so to form а self-supporting mass at м across the discharging 
apertures. Here maximum electrical action takes place, connections 
being made at & and t, and the semi-fused product then falls into the 
crocible, n. The discharge nozzles are water-jacketed as shown in 
the sketch. 

Colbay, Ferranti, and Kjellin have independently patented 
resistance fornaces working on the inductive principle. They con- 
sist of an annular or helical channel in a refractory filled with 
a conducting or semi-conducting medium which constitutes the 
furnace charge, and which has a heavy current induced in it by s 
surrounding coil of many turns carryiog an alternating current, This 
apparatus is said to be specially adapted to the fusing of metals like 
platinum, which are liable to occlude oxygen, &c., if melted in 
presence of air. | 

Fery’s ргосевв for measuring the temperatures attained in an 
electric furnace is an application of Stefan's law that the radiation 
of an abeolutely black body is proportional to the fourth power of 
ite absolute temperature. An aperture is made in the wall of the 
furnace, and opposite it is erected a telescope with a fluorspar objec- 
tive, which concentrates the heat received upon a small thermo 
couple. By means of an inner diaphragm the number of rays 
reaching the thermo-element can be regulated, so that the device 
works independently of ite distance from the furnace. Tbe 
temperature is read on а specially prepared curve or table from the 
E.M.F., indicated by the thermo-couple. The fluorspar objective 
&bsorbs some radiant heat, and reduces the sensitiveness of the 
apparatus by about 10 cent.; but the great range of the instre- 
ment makes it extremely useful. A somewhat cruder arrangement, 
which is liable to personal error, and is only available up to 
3,600° F., consiste of a telescope erected as before containing 2 
glow lamp fed with current through measuring and regulati» 
instruments. The furnace and the lamp are viewed simultancontl ; 
if the lamp is cut out, ite filament appears as a black line; if e 
burning and is at a temperature equal to that of the furnace, the A 
ment is invisible; if the filament is hotter than the furnace, 
appears as a white line. The results are read on a specially pre 
pared table.“ 

The author holds that the future is with the resistance rather than 
with the arc furnace. In the early days investigators were some 

what carried away by the idea of the almost illimitable tempers 
of the electric furnace, and they forgot that certain processes migh 
be better suited by moderate temperatures. Moreover, a well-designed 
resistance furnace lends iteelf more readily than an arc Шш 
exact heat regulation. So much power is now being consumed 
electric furnaces—225,000 H.P. at the end of 1900, according (ө 
Wright—that improvements in the construction and working ° 
these apparatus would be the means of saving large sams of money 
every year. 


WHOLESALE PROFIT SHARING. 


Uxpzn the title of The Labour-Capitalist" Mr. F. C. Perkins 
makes a somewhat novel suggestion in the June number of Cassers 
Magazine, for the total abolition of strikes and all labour ane 
He, like so many other writers at the present time, preaches the 
doctrine of salvation by profit sharing; but instead of proposing 


A very similar instrument for general photometry has recently 
been patented (English Patent 20,458, September 19th, 1902) 
E. T. Turney, of San Francisco. A glow lamp iscarried in ` jd 
cular box, one end of which bears a translucent disc crossed, dn 
opaque bar, the current eupplied to the lamp being capable S LP 
lation by rotating а collar on the box. The apparatus 18 and 
presenting the outer surface of the disc to the light under re ied 
tion, the glow lamp being employed as the standard. If the 
rent is so regulated that the two lights are of equal ШШЕ, ч 
difference in appearance between the opaque and the tra pe 
portion of the optical diso should vanish. It must be пе; sell 
one acquainted with precise photometry that the apparatus 
sively " crude.”—Eps' 
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an original, or recommending a tested, method by which the work- 
man shall receive his profits or his shares directly from the com- 
pany or employer whom he serves, Mr. Perkins desires to make 
existing or improved trades unions the intermediaries in the traus- 
action. Briefly, the workman of the future is to continue to pay 
periodical sums to his union; but instead of hoarding up the 
money or investing it in securities outeide the industry in which 
the members are engaged, so as to form a fund for sick pay and 
(perhaps primarily) for strike pay—the union is to employ the 
funds in the purchase, at market rates, of ordinary stock of the con- 
cern or concerns with which its contributories are identified; pur- 
chasing the shares itself, but transferring them to the names of the 
men immediately each man has handed over a sum corresponding 
with one or more complete shares. Each man would, therefore, in 
time be a part, albeit small, proprietor in the company; and 
althongh bis power to direct the management would be practically 
ail, if esch gave his proxy to a representative of the union, the latter 
would be able to vote the stock,” and might acquire a seat on the 
board. This is not Socialism, says Mr. Perkins, for there is no 
common fund ; and existing conditions would not be changed. The 
capitalist— using the word still in its present sense— would retain 
control of the situation, because he would still hold the debentures 
and the preferential stocks, so that his interest and dividends would 
be payable before the workmen's. The dividends of the men's 
stock would be available for sick funds; and at the death of a work- 
man the union would buy out the widow or heirs in cash. 

We have already expressed our sympathy with, and approval of, 
profit sbaring under proper supervision and limitations. Profit 
sharing is most admirable when applied to high and low officers in 
an industrial enterprise—from rs to foremen ; and it is no 
less admirable when applied to actual workmen of known stability 
sad character. But it is only admirable, we take it, when freely 
offered by the proprietors and as freely accepted by the men with- 
out the interference of a third party—employers and employed 
shoald, and easily may, resemble man and wife, who equally 
resent outaide criticism, whose quarrels only come before a judge 
or arbitrator in the last extremity, and who never benefit from the 
decision. 

It must be clear, as Mr. Perkins argues, that if all men in a shop 
are shareholders, there will be no shirking of work, and foremen 
will no longer be required as simple “ overlookers.” But it is not 
clear why an employer should welcome a scheme whereby almost 
every employé automatically (во to вау) becomes a shareholder, 
while retaining his right to transfer his services to a rival concern 
next week or month. As we understand it, profit sbaring means 
that an employer examines his men carefully, notes those who are 
the most valuable and trustworthy servants, and offers them an 
additional incentive in the form of deferred payment to do their 
very utmost. Воб like all other benefits, it imposes obligations; it 
morally (not legally, of course) obliges the recipient to remain in bis 
present employ to the end of his career—extraordinary causes 
matzrally excepted. Moreover, the secondary (if not in reality the 
3 function of profit sharing is to bring employers and 
employed into closer personal contact and sympathy; so that on 
the one hand the masters may see the dreariness of the men’s 

lives and appreciate their views of things in general; and the men 
may learn how many factors besides the cost of labour and materials 
are involved in the maintenance of healthy trade. 

Mr. Perkins's scheme tends to reduce the individual workman to 

acondition of less importance than that which he occupies now, 
making him more than ever a mere pawn in the game between the 
moving spirit of his Union, and his employer. Even if his 
employer be associated with a union of manufacturers governed 
d: facto by one person, the latter's union will be vastly smaller than 
that of the men; and each single employer will remain а piece 
in фе game. At the best, the men would give up their freedom 
to an organiser who, in his individual capacity, might be a man of 
intelligence, honour, and breadth of view; but who, as the ''voter 
of stock," would refuse to approach with an open mind any question 
which threatened to reduce his constituents’ immediate dividends. 
It is scarcely to be imagined that in such a responsible position as 
Mr. Perkins wouid give him—we write in the singular because 
"committees" are practically non-existent or non-operative—the 
trades union resentative on the board could be brought to see 
tbe bearings of dim political and social troubles on his industry, and 
the desirability of increasing the reserve fund in times of national 
ot international stress. At the worst, and workmen are not 
financial experts, Mr. Perkins's scheme would leave the workman at 
the mercy of his representative, who, singly or in conjunction with 
the inner ring of the union, might very conceivably indulge in 
ruinous financial operations, in company wrecking when in a fit of 
spleen, or even in actual dishonesty. 

We have said nothing about the real legitimate risk to the 
workman's savings latent in Mr. Perkinss plan. The author 
cogently argues that an enterprise in which the capitalist is content 
to risk large sums should be safe enough for the man to risk small. 
It may be во; the employer's absolute risk is far greater than the 
men's But the man risks his all; the employer опу part—few 
millionaires, we imagine, have all their eggs in one basket. The 
risk argument, however, may surely be exaggerated ; there is a risk 
in all investment, even in holding Consols It should not be 
impossible to safeguan! the men’s investments; but very clearly the 
single profit-sharing employer knows the imminence and magnitude 

of the peril better than any trade union. 

Tbere is y et another point. It may be that in America, of which 
Mr. Perkins writes, trusts are becoming во ubiquitous that each 
branch of industry is under one control; and the facility for change 
of employment, at which we have hinted, may be practically non- 
existent on the of the workman. Воб it does not follow that 
these trusts will persist indefinitely ; it does not by any means 
follow that they wil acquire and hold an equal footing in our 


country. In their absence labourers, even skilled mechanics and 
tradesmen, can actually change their employer repeatedly, so that, 
apparently, their unions must hold stock in every limited company 
engaged in the industry. No one, we assume, can prevent a trade 
union from buying stock in the market; but, if it do, and men 
become automatic shareholders irrespective of their merite, wages 
must suffer. Any employer may be willing, as he generally is now, 
to give increased remuneration to a specially valuable servant—in 
cash orin profite. If, however, he is virtually compelled to share 
his profits among the just and the unjust, he will offer two rates 
of wages; a high one to the non-unionist, calculated on the cash 
value of his survices, and a low one to the unionist, leaving the 
latter to make good the difference from the interest on his invest- 
ments. Profit sharing is only deferred bonus giving, and we see 
the effect of it in certain advertisements where the salary for such a 
post is stated to be put at euch a figure because there is no super- 
annuation allowance. It is foolish of an employer ќо cut down а 
man’s wages simply because he is making more than so mucha 
week, but the cutting down of unionists’ wages because they are all 
recipients of deferred payments is totally different. If the 
employer were to pay an equal wage to the non-unionist and to the 
automatic profit sharer, assuming equal ability, he would be acting 
unjustly, and penalising the former, and he would be driving the 
men to the trade union for sympathy and protection, instead of 
attracting them to himself. It is all very well for Mr. Perkins to 
вау his scheme is not socialism: but if а man forfeita his member- 
ship in his union by neglecting bis payments, and if those 
payments are used to buy stock, all men (unionists) are treated 
alike, become shareholders in their employer's company to an 
equal extent, and, to put it negatively for politeness, they are 
not encouraged to work better or more intelligently than their 
neighbours. 


CENTRAL ELECTRIC POWER STATIONS 
FOR GOLD MINES. 


AT a recent meeting of the Mechanical Engineers’ Associa- 
tion of the Witwatersrand, a paper was read by Mr. J. W. 
Kirkland on the above subject. In advocating the 
centralisation of power as far as possible, the author did 
not claim that electricity was universally applicable for 
mining work. He excepted surface hoisting and rock drills. 
For the Jatter no electric drill could at present compete with 
air drills, The air drill was very inefficient, far Jess efficient 
than the worst electric drill that could be designed, but it 
did its work well. The essential features of a good drill 
are that hard blows shall be given, and the apparatus pro- 
ducing the blows shall be light. 

Touching upon the question of recent practice in mining 
work, the author said the idea appeared to be that the power 
to raise Stamps constituted the bulk of the power required 
in the mine, and high-class engines were put down for this 
work; whilst power extraneous to this received only 
secondary consideration. 

The following is given as an analysis of the distribution 
of power in а 200-stamp mill crushing about 1,000 tons of 


ore per day :— 


200 stamps at 24 Н.Р. each 500 H.P. 
1 60-ft. tailings wheel 25 „ 
Return water pumps 7 sai кеа 50 ,, 
Cyanide works "EM 75 „ 
Blimes  ... bis 50 „ 
Disposal of tailings 100 ,, 
Crushing and sorting 200 „ 
1,000 B P. 


In addition to the above, it is necessary to provide for the 
shops, underground pumping, hoisting, lighting, mine 
ventilation, surface haulage (whether rope or electric loco- 
motive), underground haulage, forges, &c. For all this, . 
1,000 H.P. is not excessive, so that the stamps take but one- 
quarter of the total power required. 

After contrastidfi rope and compressed-air methods of 
transmission with electricity for hoisting and pumping, the 
author points out that for general surface distribution of 
power, electricity has no rival. 

For stamp driving, the steam-engine system  lacka 
flexibility, and in the early stages of working a mine, the 
engine is frequently loaded to only a fraction of its maximum 
power. It is, therefore, very inefficient, as it is necessary to 
provide engine power sufficient for all possible requirementa. 
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With the electric drive, the power can be sub-divided and 
new motors added as additional stamps are required. 

Another disadvantage of the steam-driven stamp mill is 
the necessity of placing the engine and boiler house close to 
the mill. Almost invariably this is a bad arrangement, as 
the requirements are different. For the mill, the essential 
requirements are proximity to the shafts, ample water supply 
and sloping ground if possible; whilst the power house 
should be near the railway line to permit of economical 
handling of coal, and should also be located on solid ground 
where good foundations can be got without much excavation. 
These two conditions are incompatible with those named for 
the mill. Electrical driving solves this difficulty at once. 
The power house may be situated in any convenient place, 
cable being carried from it to the mill, where low-speed 
motors may be erected to drive the cam shafts by belt, each 
motor driving 10 or 20 stamps. The number of stamps in 
operation can by this means be varied to suit the supply of 
ore, coal, labour, &c., as desired. 

The mill provides a fairly steady load, and by permitting 
of the use of large generators, renders the plant more econo- 
mical than if small-sized generators are used for other sections 
of the work only. It helps also to solve the underground 
hoisting difficulty, as the variable load is not felt so severely 
by the generators as it would be if the steady load provided 
by the mill were absent. 

The author then deals with the important question of 
cost. Taking an average figure of £33 per stamp, the 
capital cost of cam shafting, clutch pulleys, &c., for а 200- 
stamp mill will be £6,600. This excludes erection. The 
cost of 20 low-speed motors, each of 25 H. P., is put down 
at £7,000, including delivery, which is only £400 more than 
the alternative shafting. 

Foundations and supports for the shafting will cost as 
much as brackets or supports for the motors, and the erection 
of the latter will cost less than that of the former. 

Touching the question of engine power, the author com- 
pares a triple-condensing Corliss engine with a combined 
turbo-generator. The engine, exclusive of foundations and 
erection, is put at £10 per r.H.P., whilst £9 per н.р. of 
generator output is taken for the electrical equipment. 
Delivery is included in both cases. As to efficiency, the 
author claims superiority for the turbine, owing to the flatter 
form of efficiency curve as compared with the Corliss engine. 
This is important if the plant works much below its rated 
power for long periods. 

As to the efficiency of transmission, taking the efficiency 
of tbe generator as 94 per cent., of the cables (assuming 
5.000 volts as the pressure) 98 per cent., transformers 
98 per cent., low-voltage distribution 98 per cent., and low- 
apeed motors 88 per cent., the total efficiency works out to 
774 per cent. 

The efficiency, on the other hand, of line shaft driving 
would be from 80 to 85 per cent. But this difference 
cannot be debited against the electrical scheme, for, by 
adding the mill load to the general power system, the 
efficiency of the latter is improved. "The labour item is 
reduced also. The system recommended is three-phase 
alternating, and this, no doubt, for mining work has much 
to recommend it. 

An interesting discussion followed the reading of the 
paper, in which several of Mr. Kirkland's proposals were 
subjected to criticism. 

Mr. Berry asked for further information about the light- 
ning arresters proposed. He looked upon them in the same 
light as © burglar-proof safes"" are regarded, just waiting for 
a good crack to come along to prove they are wanting. 
In his experience motors had been disabled by lightning, 
whilst the old-fashioned steam engines went on as usual. 

Mr. Whittcombe pointed out the merits of gas engine 
driving for steady loads, such as driving batteries of 
10 stamps, and considered that, when operated by power gas, 
they would be the most economical motor it would be 
possible to employ. The speaker advocated also gas engines 
for driving underground pumps, passing the exhaust gases 
through a cooler, thence to the surface through а wooden 
pipe. Comparing the coste, this speaker put the capital outlay 
on gas engines and producers at £10 108. per H.P. for small 
sizes, whereas £29 to £30 would be the corresponding figure 
for electrical driving. This is made up thus: — Boilers, £6 
to £7 per horse-power ; turbo-generators, £9 ; motors, £14. 


STEAM CONSUMPTION OF TURBO-GENERATORS, 


Touching the question of the relative economy of Corlig 
engines and turbines, the following figures of tests wer 
given, which certainly disproved Mr. Kirkland's statement 
as to the great superiority of the turbine in point of better 
efficiency over а wide range of load. 

In the testa referred to, the turbine was supplied with stesm 
superheated 20? F., whilst the Corliss engine was supplied 
with saturated steam. 


700-x w. reciprocating engine. Elberfeld 1,000-x w, turbo- generator. 


— — — e — — 
— 


Steam | . fteam 
Output. consumption Output. consumption 
рег K. - hour. per EV. - hour. 
& 


! 


1.190 Kw. (overload 19°48 Iba 


7113 Kw. (normal) 21 5 16а. ‘9948 ку. (normal) 2015 „ 
4834 Kw. (4 load) 208 „ '7453 xw. (ў load) 2231 „ 
2939 Kw. (i load) | 913 „ 4987 kw. (J load) 25 20 „ 


246 5 gw. (4 load) 33 76 „ 


The figures for the turbines were confirmed by Mr. C. 0. 
Schmitt, who gave also the results of a number of 


tests of  Drown-Boveri-Parsons turbo-generators, from 
g 
which we extract the following :— 
5 g T | x | | Steam consum. ! 5. 
Be Á $ T 33 3. | perxw.hour | E 
ж — 2 Q 8 | Ж « | T: 
ze, $ | 8 22 LE E ET 
d R, es | 8 Е Batu. Super- ДЕ 
e a | 33 | rated. | heated. 
k — — — — 
400 | 3,000 2,000 126 ·5 | Surface: 400 | 2314 , 2182 ^ 738 
| | 300 | 2484 92314, 
! | 200 2821 26-45 
| | | 100 | 3824 35˙26 
200 3,900 | 2,000 | 1775 Jet | 200 — |2114 105 
| | : 150 — 221¹ 
| Г 100 — 9374. 
500 3,000 300 142 do. 500 — 1983 12155 
| | 378 — 208 | 
| 250 — |9446 
| ‚ 150 — 31508 
d 3,000 125 200 to do. | 280 | 252 — 
213 | | 
350 3,000 | 320 | 163 3 | Surface 350 | — | 20°50 ш 
| 2625 — 2244 
| | | 175 — '2585 | 
| | 876! — 13377 
ы 3,000 | 1,000 | 142 Jet 380 2431 2164 1415 
190 — 24°94 
300 3,000 | 600 170 | do. 300 | 2491, — 
150 | 2777 | CAE 
900 1,500 510 | 142 | do. | 900 | n. 2116 |1819 
[ 45Q — 23:14 | 
a 3,500 550 | 1349 | do. | 180 — |9491 185 
150 — ' 9535 
| 


| 


In addition to the above, over 40 sets of resulta of tests on 
Parsons turbines erected in various parts of England, and 
from these we extract the following :— 


! Conden- con- 
| Test Speed pressure er pres- е 1 
Name of station.] output in In lb. per s heat in in Ib. per 
CONES in gris un 1 > Fabr. E. hour. 

| | вд. in. 
Newcastle. 247 | 4,990 | 79°80! 0:588 | — 28 78 
118 | 4430 | 7299 | 0490 | — | 339 
Blackpool ...| 527 | 5,044 1258 | 098 — 27°99 
108:5 | 4800 |1268 | 1476 | — | 368 
514 | 4,600 | 1268 | 093 — 2988 
W. Bromwich 123 | 3,500 | 1288 1079 54 255 
122 3,520 | 1338 ' 1122| 64 238 
Blackpool ...| 226 3,045 1288 1177 58 220 
Scarborough 529 2,400 |1958 1:59 — 227 
258 2.400 1278 113 — 264 


At Dinwick the size and results are practically the same 
as at West Bromwich, and at Cheltenham and Blackpool the 
results with 500-Kw. sets are very close to those given for 
Scarborough. 

The result given below of а 1,000-Kw. set at Newcastle is 
the best the author knows of, but, in his opinion, it is 3 lbe. 
per Kw.-hour higher than would be the case for а recipro- 
cating engine of the same size. At 20 per cent. overload 
the steam consumption was 18:03, and at full load 18°47 Ibe 
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per kilowatt-hour. The results with a Westinghouse-Parsons 
1,500-kw. set were not so good as this, showing at 30 per 
cent. overload a consumption of 19°11, and at full load 
20°21 lbe. per kilowatt-hour. 

With De Laval turbines, the wear on the blades, due 
to tbe high velocity of the steam, appears to unfavour- 
ably inflaence the consumption. Thus it is stated in the 
July number of Revue Mécanique, 1902, that, after five 
years’ work, a De Laval turbine showed ап increased 
consumption of over 1 lb. per kilowatt-hour over the 
consumption when new. 

4 200-m.P. De Laval turbine, with a steam pressure of 
152 Ibe. and condenser pressure of 0°367 lb. absolute, 
took at full load 20:626 lbe. per kilowatt-hour; and a 
300-K w. get, with 160 lbs. steam pressure and 0:143 lb. con- 
denser pressure, took 20:976. 

Many of the above figures are taken from an article by 
Prof. Stodola, published in the Z. d. V.D-Ing, January and 
February, 1903. 


THE GAS ENGINE AND ITS FUTURE. 


THE commencement of tbe present century has been 
accompanied by such remarkable advances in the development 
of the gas engine as the principal prime mover of the future, 
that it is worth while even at this date to give serious con- 
sideration to the details of the large-unit class of engine 
now obtainable, together with ita most profitable applications, 
in order to enable ite suitability for power stations to be 
determined, as well as to record ita present position in the 
economical development of power for the use of man. 

Without attempting to review the history of the gas 
engine, it is interesting to note that it was at first 
applied to use such fuels as natural gas and retort gas, which, 
being more or less expensive or only obtainable in special 
positions, rendered the gas engine unavailable for the most 
ordinary demands for mechanical power. 

This was followed by the application of producer gas to 
the driving of this class of engine ; but though under the 
new conditions the fuel cost was cheapened, its applications 
were confined to comparatively small units of power under 
special circumstances. This was partly due to the irregular 
product of the producer when applied in single units, 
causing the running of the engine to be far from satisfactory 
for the ordinary power requirements of the day. 

The advances in the application of electricity to indus- 
trial operations end lighting purposes excited a further 
advance in the producer, as well as the improvement of the 
gea engine as a motor capable of continuous and regular 
running. 

While the number of gas engines driven by retort gas bad 
reached a high figure, and producer-driven seta had very 
largely multiplied, it was probably the increase in the 
size of producer unite, and their grouping, with the more 
uniform gaseous product resulting therefrom, associated with 
by-product recovery, which caused makers to attempt units 
of larger power and arranged for much more lengthy periods 
of continuons running. 

However, though cheaper gas of more regular quality 
gave superior results in regard to installations of consider- 
able dimensions with long periods of running, it was the 
discovery that the so-called waste gases from blast fnrnaces 
could be utilised as a source of power which brought about 
the greatest advance in the proportions of the power unit to 
be obtained by means of gas engines. 

Mr. H. A. Humphrey, in his paper read before the 
Institution of Mechanical Engineers, December, 1900, in 
giving particulars of large gas engines, referred to cylinder 

diameters for Mond gas up to 28 in., while for natural gas 
the diameter was 34 in., but the application of blast- 
furnace gas brought the diameter of the gas engine cylinder 
up to 51 in. for practical use. This increase in cylinder 
diameter was not во much due to the decrease in the explo- 
sive power of the gaseous mixture employed, as to the 
necessity of increasing the unit of power available for prac- 
tical application to industrial porposes with economy in 

to first cost, as well as to reduce the number of 
cyli required for driving large dynamos and blowing 
engines. 


Comparing the area of the cylinder of the Premier 
engine, designed for producer gas, with that of the 
Cockerill engine for use with blast-furnace gas, 28 in. 
diameter = 615°75 sq. in. area, 51 in. diameter = 2,042°8 
ag. in, area, the ratio of increase of cylinder area being 34. 
This increase in the piston area will be better appreciated 
when it is pointed out that an engine working with coal 
gas only gives about 20 per cent. more power than 
when being driven with blast-furnace gas; it will be 
apparent from these figures that the application of 
producer and blast-fnrnace gas has had the effect of bringing 
the gas engine into a very prominent position as a power 
agent. It need hardly be pointed ont that the size of the 
unit to be employed is only dependent upon the number of 
en large diameter cylinders assembled round the crank- 

aft. 

Following the possibilities in regard to the diameter of the 
piston in practical work comes the question of piston speed. 
For retort-gas engine practice it was up to late years found 
inadvisable to employ a piston speed above 700 ft. per 
minute, but with producer and blast-furnace gas the piston 
speed can be increased up to 900 ft. per minute. The increase 
of piston diameter associated with the increased piston speed 
will readily be appreciated as forming an advance not even 


thought of а few years ago. 


The gas engine differs greatly from the steam engine 
in respect to the temperature inside the cylinder. Even 
with superheated steam this temperature is only low 
compared with that resulting from the combustion of the 
gaseous mixture in the cylinder of the gas engine, and this 
high temperature, associated as it is with high pressure, 
necessitates differences in the design of the cylinder and valves. 
To allow of lubrication and to keep the cylinder and piston 
from attaining an excessive temperature, water jacketing 
has to be resorted to, and pistons of large size also 
require to be kept cool by circulating water. owing to tbe 
effect of heat upon the lubricating medium. It is found that 
cast-iron rings of the Ramsbottom type are most effective in 
keeping the piston from allowing she gases to pass it 
during the explosion period, and in eagines having valves 
situated in the region of the combustion of the gas, the 
mushroom type is found to be most effective. Slide and 
rotating valves have been tried, but with little success. Even 
when the valves are of the mushroom type it is found neces- 
sary to water-cool them when their proportions are con- 
siderable, as in the large engines now being employed. 

The pistons are preferably of cast-iron of hard quality, and 
the piston rings are also cast-iron. 

The gas engine cylinder consists, usually, of three main 
parte—the outer jacket, the liner of hard cast-iron, and 
the combustion chamber. The liner is generally so arranged 
that any considerable wear can be rectified by re-boring, and 
it is, for this purpose, so fitted that it can be readily removed 
from the jacket without causing the general framework of 
the engine to be disturbed. 

The large gas engines we are dealing with in this article 
are assumed to be run with producer or blast furnace pas, ав 
only very special conditions will allow of the application of 
coal gas, and natural gas is confined to more or less limit«d 
districts. Producer gae, if made from bituminous coal, and 
blast furnace gas, when coal forms the whole or part of the 
fuel employed in the furnace, are always accompanied by tar 
and dusty particles, and it is necessary that the gas should be 
rendered quite free from these if trouble in driving is to be 
avoided. 

With the object of minimising the troubles arising from 
an accumulation of the fine dust particles carried by blast 
furnace gas when not thoroughly purified, the combustion 
chamber of the Cockerill engine has been so arranged that 
the exhaust valve is at the lowest part, with a fair-way from 
all parts where dust might collect, on the assumption that 
all the dust deposited will be carried out by the схрап- 
sion and high velocity of the products of combustion. 

The design of the Körting and Oechelhauser engines has 
not followed these lines, the gas baving to pass through a 
pump cylinder on ite way to the main cylinder. 

In a paper read before the Institution of Electrical Engi- 
‘neers,* Mr. A. R. Bellamy gives a list of complaints against 
the gas engine :— 


iid Large Gas Engines for Driving!Electric\Generators,” by А. R. 
Bellamy, M.I.E.E., M.I.M.E., Aprili8th, 1902, 
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Unsteady driving. 

. Want of balance, and in consequence vibration. 

Noise. 

. Difficulty in starting large gas engines. 

. Want of reliability. 

. Want of automatic lubrication, particularly on the 
bearings of the crankshaft and connecting rod. 

7. Insufficient provision for preventing the oil from being 
thrown about. 

8. Difficulty of working with “ poor gas." 

9. Want of speed. 

10. Want of more powerful engines. 

We need not take all these points into consideration, 
for the reason that the best, makers of large gas engines now 
provide against most of them. If the makers are not 
wiling to guarantee s/eady driving, then they will have 
little opportunity of getting their engines accepted for elec- 
trical purposes, but it will be seen later that even now a 
considerable number of large gas engines, applied to drive 
both continuous and alternating cnrrent generators, have 
been installed with very satisfactory results; balancing and 
prevention of vibration are also provided against, and the 
remaining points of the indictment are fully considered. 

On the particulars of the power of the electrical 
generators to be driven, with the necessary cyclic and 
governing speed factors, being given to the manufacturers, 
they will readily decide whether one or a number of 
cylinders will be required, and the firms having a speciality 
of type will guarantee satisfaction on the points mentioned. 
With the horizontal Otto four-cycle single-acting single- 
cylinder, there will have to be provided a much heavier fly- 
wheel than when two or more cylinders are grouped. Follow- 
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ing this come іп turn the double-acting Otto-cycle engine. 


and the double-acting two-cycle engines, with reduced 
cylinder sizes and floor area required. 

The rapidly increasing application of gas engines for 
electrical power purposes and the development of the pro- 
portions of the units now being placed upon the market, 
compared with those of a few years ago, must obviously 
be due to important advantages poseessed by this type of 
motor over the highly-developed steam boiler and engine. 

The fact that а few power stations which originally 
started with gas engines and producers have since reverted 
to steam engines and boilers only goes to prove that the 
very considerable improvements which have taken place in 
size of unit, reliability, and especially in economy, are of 
very recent growth. 

The high thermal efficiency of the gas producer and 
gas engine compared with those of the steam engine and its 
accessories, and the small stand-by los:es, are probably 
the most notable advantages, resulting in economy of 
fuel and attendance, as well as in the cost of water, as 
almost any available quality of water will meet the require- 
ments of the gas system, whereas impure water has very 
deleterious effects when employed in boilers. The attendance 
does not require to be of such a skilled quality, owing 
to the simplicity of the gas engine. Мо tall chimney stack 
ig necessary, and the installaticn is not affected by variations 
in climatic conditions. The absence of smoke is also proof 
of there being no loss of fuel from this source; the highcst 
efficiency being procured from every cubic foot of gas 
produced. 

(To be continued.) 


THE NECESSITY FOR PRECISION OF STATE- 
MENT IN TECHNICAL WORK. 


By H. M. HOBART. 


IT is generally admitted that every large engineering under- 
taking justifies heavy preliminary expenditures for the 
purpose of ensuring that the best resulta shall be obtained 
for a given outlay. Nevertheless, very important under- 
takings are frequently embarked upon without sufficiert 
preliminary study, and on the basis of insufficiently con- 
sidered statements. Even when the results are very satis- 
factory, it by no means follows that the best plan has been 
adopted. Confining our attention to schemes in which a 


large proportion of the total outlay is required for electrical 
plant, these contentions may be illustrated by alluding to 
several important questions which have been discussed 
extensively, but often very superficially. Amongst thes 
may be enumerated :— 

1. Is the use of steam-turbine-driven electric generators 
desirable at the present stage of development of turbine 
and high-speed electric generators ” | 

2. Does the high economy of the gas engine justify ita 
use for driving electric generators ? | 

8. Are high speeds to be preferred to low speeds in piston- 
steam-engine-driven electric generators ? 

4. Are low frequencies to be preferred to high frequencies 
in alternating current systems ? 

5. Is the induction motor cheaper than the continuom 
current motor? ; 

6. Is the rotary converter to be preferred to the motor- 
generator in sub-stations ? 

7. Can the use of the Nernst lamp lead to grester 
economy than the use of the vacuum incandescent lamp ? 

8. Is it economical to employ 220 volte instead of 110 
volta for vacuum incandescent lamps ? 

9, Are vacuum incandescent lamps suitable for use on 
low frequency circuits ? 

Although it would be an exaggeration to assert that there 
questions would generally be answered emphatically by 
* Yes" or “ No," such practice is only too common. There 
is no doubt whatever in the writer’s mind that no single one 
of these or many similar questions could be thus satis- 
torily answered. The answer to question No. 1 would first 
require at least the following information :— 

(а) Is the electric generator required for continuous car- 
rent or for polyphase currenta ? 

(^) What is the capacity required per unit of plant? 

(c) If the generator is for continuous currente, what is 
the voltage required; and if for polyphase currents, what 
may be the frequency ? 

(d) What is the lowest speed the turbine builders are pre- 
pared to provide ? 

Questions Nos. 2 and 8 would, for a carefully considered 
reply, also require at least aa much additional information ; 
but, the information obtained under headings (a), (b), (0) 
and (d), would in these three cases have relatively very 
different degrees of importance. Thus, under heading (а), 
if polyphase currents were required, this fact would weigh 
on the side of an affirmative answer to question No. 1, more 
especially if, under heading (c), it appeared that avery low 
frequency was undesirable; and, under (d), that the turbine 
manufacturers were prepared to provide a turbine of some- 
what lower speed than present practice. But to thus drive 
medium frequency polyphate generators, gas engines are, on 
the whole, decidedly unsuited, and this consideration would 
weigh in favour of a negative answer to question No. 2, but 
this, of course, would again depend upon the type and speed 
of the gas engine and the economy attainable by its use. 
If, under heading (a), it appeared that a continuous current 
generator were required, this would weigh very strongly 
ayainst an affirmative answer to question No. 1, especially 
if under heading (5) we learn that each unit should be of 
large capacity, these conditions, however, being fairly satis- 
factorily met by gas engines, especially if for very low 
speed. 

There is a widespread belief that the higher the speed 
the lower is the cost of an electric generator. This generally 
ceases to be the case long before present customary turbine 
speeds are reached; but here, again, it depends. upon the 
rated capacity of the unit, and especially проп whether it is 
for continuous or alternating currents, and in the latter care 
upon the required frequency. Hence we see at once the 
importance of having the information under heading (d). 

For answering question 4, we must at any rate ascertain 
the type of prime mover which it is proposed to ure, and 
even with that information there must be taken into con- 
sideration many other factors, such as whether the plant is 
for power or lighting work, and if the latter, whether the 
lighting is mainly (or to what extent) to be by arc lamps, 
incandescent lamps or Nernst lamps. 

Question 5 is often answered promptly in the affirmative ; 
but this, in the writer's opinion, is altogether without justi - 
fication. It depends upon several factors, notably :— 

1. The required speed in revolutions per minute. 
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2. The frequency of supply in cycles per second. 

8. The voltage of supply. 

4. The type of induction motor, whether slip-ring or 
squirrel-oage. | 

5. The rated output in horse-power. 

6. The permissible power factor. 

7. Whether variable speed is required. 

The higher the values in (1) and (3) the greater is the 
inferiority of the continuous current motor, especially if (2) 
the induction motor's frequency is low, and if (4) the con- 
ditions permit of its being of the squirrel-cage type. Never- 
theless (3), the commutator for the continuous current 
motor requires less material the higher the voltage; but this 
is offaet (to а great though indefinable extent) by the large 
mumber of segments and connections and consequent in- 
creased labour cost, and also by the inherently more liberal 

ions entailed from commutating considerations in 

igh speed, high voltage continuous current motors. But 
it may broadly be stated that for a required high speed (1), 
a low frequency (2) squirrel-cage (4) induction motor of 
power factor (6) will for, say, 50 Н.Р. (5) and 500 
volts (8), be very much cheaper than a good 500-volt con- 
tinuous current motor for the same output and speed. But 


a high frequency, say, 60-cycle, 500-volt, 50-H. P. slip-ring , 


induction motor with suitable arrangements, in the interests 
of efficiency, heating and avoidance of wear, for internally 
short circuiting the slip-rings and raising the brushes, will, 
for а speed of 150 revolutions per minute, cost very much 
more than ап excellent continuous current motor for the 
same speed, voltage and output, and will also have а poor 

wer factor. Indeed, for large capacities, combined with 
igh frequencies and low speeds, the ordinary type of induc- 
tion motor is quite out of the question in comparison with 
continuous current motors, which latter are inherently at 
their best the lower the speed. For such conditions the 


Rated Speed іп Revolutions per Minute 
Fic. 1. 


only hope for the induction motor is in the addition of a 
rding to the plan of Messrs. Latour and 


commutejor 

q i a viable speed work (7), the induction motor 
9 ud for {<А to be always inferior to the continuous 
Wy уок the score of efficiency and cost. The 
RA 2 give a general idea of the relations of cost 
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ed for continuous current and induction 
A 
o. s has been a most fruitful subject for dis- 


od, although it is gratifying to note that the true 


— We rotary converter in a distribution system is 


w be generally admitted, there are to be found 


— wand where rotary converters are still being 


tens 


installed in the wrong place; thus may be mentioned their 
use in central stations side by side with high tension gene- 
rating units of capacity hardly in excess of their own, where 
the energy supplied from the.high tension units is fed 
through the stationary transformers and rotary converter to 
the neighbouring districts at some 8 per cent. lower effi- 
ciency than would have been obtained by a continuous cur- 
rent generating set. These rotary converters are also often 
still supplied with but three slip-rings, although for many 
years ample data have been available showing that by the use 
of six slip-rings and a proportionately larger commutator, 
40 per cent. greater output may be taken from them for 
a given heating, hence permitting of greatly improved 
first cost and economy. It is still not well appreciated that 
a rotary converter designed to respond thoroughly satisfac- 
torily to а compound winding, and thus, with moderate 
inductance in line or transformers, to permit of automatically 
maintaining the commutator voltage normal at all loads, or 
preferably to slightly over-compound, will then be operating . 
at most loads at much less than unity power factor. 

The seventh question, relating to the type of lamp, has 
been purposely introduced, as it is rather interesting to note 
the relation of type of lamp and choice of system. A most 
interesting contribution to the available data relating to the 
Nernst lamp is that of Mr. A. J. Wurts on the occasion of 
а topical discussion at the Cincinnati Electric Light Con- 
vention. Mr. Wurts, as the result of experimental data, 
quoted the average life of the Nernst lamp as follows :— 
1,200 hours at 133 cycles; 800 hours at 60 cycles; 400 
hours at 25 cycles. 

Should these results be borne out in practice, as there is 
no especial reason to doubt, they would evidently have a con- 
siderable influence on the choice of system, and would even 
justify the employment of frequency transformers or motor- 
generator sets to supply the lighting circuits, for if an average 
life of 1,000 hours could be obtained with а moderate 
priced lamp consuming but 2:0 * watts per с.р. during this 
life, as against from 3*5 to 4*0 watts per C. P., which is about 
the best obtainable for 110-volt 32 to 8-C.P. incandescent 
lamps of equal life, and 15 per cent. better than can be 
obtained in 220-volt lamps for that life, considerable saving 
could be demonstrated even with the increased expense of 
additional transforming apparatus and the loss of energy in 
this additional transformation. Then, again, as pointed out 
by Mr. Wurts, while the Nernst lamp shows but 11 per 
cent. drop in с.р. for 5 per cent. drop in voltage, the incan- 
descent lamp shows а 40 per cent. drop in с.р. for a 5 per 
cent. voltage drop, f and hence arises great difficulty and 
expense in obtaining satisfactory results in incandescent 
lighting from alternating current circuits. So with respect 
to question 7, one would wish also to ascertain whether the 
lamps are to be supplied from alternating or continuous cur- 
rent circnit&; f the frequency of the supply; whether 
rotating apparatus in sub-stations would be permissible, or 
whether the transformation must be by means of stationary 
transformers. These, of course, would by no means exhaust 
the necessary inquiries, but would contribute toward an 
intelligent answer. 

(To be concluded.) 


TRADE UNION TYRANNY. 


A CASE which was recently heard at the Manchester Assizes serves 
to illustrate once more the enormous benefits conferred on the 
public by the principles of law applicable to trade unions, as 
recently laid down in the House of Lords. Formerly it was com- 
petent for trade union officials to order an employer to dismiss his 
workmen, or to prevent any "undesirable" from earning his liveli- 
hood by any means which best suited him; at tbe present time, 
however, not only can the party aggrieved bring suit in order to 


* A far better economy than this is claimed for the Nernst lamp, 
and might be necessary, to give it & clear commercial advantage at 
its life at 25 cycles. 

+ Mr. Wurts's figure of 40 per cent. drop in candle-power for 
vacuum incandescent lamps, for а 5 per cent. voltage drop, is 
very high. 1% ranges, in practice, down to only $5 per cent. drop. 

i For the recognised inferior voltage regulation on alternating 
current distribution networks, fed from static transformers, would 
render the less sensitiveness of the Nernst lamp to variations in 
voltage, a more important consideration on alternating current than 
on continuous current circuite. 
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obtain redrees, but the union funds can be attached to answer 
damages. 

Let us look at the facts of the case under notice. The action was 
brought by one James Carr, а master painter and decorator, against 
the National Amalgamated Society of House and Ship Painters and 
Decorators and one Frank Lowe, their walking delegate," to 
recover damages for loss sustained by reason of their having con- 
spired to induce certain workmen to break contracts which they had 
entered into with him. It appeared that in Septembe:, 1901, the 
plaintiff undertook work for a firm who had contracted with the Sal- 
ford Corporation Tramways Committee forthe painting of street poles. 
For sume reason, with which Mr. Carr wasnot directly concerned when 
his men entered upon that work, the Society, represented by their 
walking delegate, came forward and peremptorily ordered the men 
to stop work. It subsequently transpired that Mr. Carr bad been 
made & victim on account of some dispute which the Bociety 
had withthe head contractors. The plaintiff protested at the time, 
but put bis men on to other work in order to minimise his loss. In 
January, 1902, Carr took into his employment, as foreman, a non- 
society man named Ross, and this fact was reported to the defen- 
dant Society’s local secretary by Lowe. Carr was then at work 
painting the stations on the Manchester South Junction & Altrin- 
cham Railway. The local secretary then addressed the following 
letter to the defendants’ general secretary :—''I am directed to a-k 
the Executive Council for power to withdraw men from Carr's shop 
of Waterloo Road, the said Carr having intluenced one of bis 
foremen, named Ross, to join a so-called provident society and 
leave ours.” In the event, the plaintiff's men were called out, and 
the defendants even went во far as to provide funds to enable their 
local secretary to write others, not belonging to the society, to leave 
Сатг'в employment. 

Nor was this all. The plaintiff commenced negotiations to do 
certain work for the Manchester Corporation; but when the fact 
was reported to Mr. Lowe, he made such representations to the 
Corporation that they elected to do the work themselves, by reason 
of which the plaintiff suffered loss. Then plaintiff further alleged 
that wherever he sought employment he was hounded down by 
this society. People rejected bis tenders as soon as they found out 
that immediately the work was entered upon his men were liable 
to be called out. He proved that his turnover decreased in conse- 
quence of the defendants’ conduct from £3,495 in 1900 to 22,943 in 
1901 and £2,721 in 1902. 

At the conclusion of the case, the hearing of which lasted two 
days, the Commissioner of Assize left the following questions to the 
jury :—(1) Did Lowe knowingly and for his own ends, or the ends 
of the defendant society, (а) procure Carr’s workmen to break 
their contracts of employment with him in the Salford сазе; 
(ò) did he do во with the authority or by direction and 
on behalf of the defendant society; and (c) was there any, 
and what, sufficient excuse for the defendants in so doing? 
(2) Did the defendants maliciously, and with the intention 
of injuring the plaintiff, conspire to induce and procure,and did 
they induce and procure the plaintiff's workmen then working for 
him at Knot Mill station to leave and continue away from their 
employment? (3) Did they conspire to induce, and did they 
indace the two men Walmsley and Miles to leave their employ- 
ment? (4) Did they maliciously, and with the intention of injuring 
the plaintiff, conspire to induce and procure, and did they induce 
and procure Bullivant & Sons to refuse to accept the plaintiff's 
tender for the contract for painting at the Hyde Road tramway 
shed? (5) Did the defendants maliciously, and with the intention 
of injuring the plaintiff, conspire to prevent or obstruct the 
plaintiff, and did they prevent or obstruct the plaintiff from or in 
carry ing on his trade of painter and decorator ? The jury answered 
all the queetions, except the first, in the affirmative, and tubsequently 
assessed the damages at £322. On an application for a stay of 
execution with a view to an appeal, the counsel for the defendants 
made the sinister observation that it was doubtful whether the 
union funds could be got at for the purpose of answering damages.” 
His Lordship entered judgment for the plaintiff, and also granted 
him an injunction. 

The sordid story unfolded during the course of this case is but a 
repetition of what has been frequently enacted in the past. 
Unfortunate men upon whom, in many cases, there have been 
defenceless women and children dependent, have been hounded 
from one place to another at the imperious will of trade union 
officials, against whose tyranny the law has heretofore provided no 
redrees. To the credit of our English system of jurisprudence, a 
remedy has now been found for grievous wrongs of this kind. Not 
only may actions be brought, but the union funds may be attached 
to answer damages for the wrongful acts of the officials of the 
union; апа we trust that, however artful the officials may be to 
evade payment, the arm of the law may be long enough to reach 
the union funda for the purpose of paying compensation to the 
plaintiffs who are the victims of such tyranny. 


NEW PATENTS APPLIED FOR, 1908. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


15,968. “Improvements in electric batteries.“ А. Buackman and C. E. 
WARREN, July 20th. 
15,970. Improvements in and connected with electric tramoars.“ J, A. 


Lycetr ара G. J. Conaty, July 20th. 


15,972. “Improvements in switches and rheostats for (starting and 
ling electric motors," F. О. Номт. July tn. Tan 

15,975. “ An improved suspender for саш balance weights, used as elec 
tric lighting accessories. R.T.Grocotr. July 20th. 

15,79. An improved switch lamp-holder for electric lighting.” G, Сару. 
вох. July 20th. 


. 


T unns "Indicating attachment on electric fuse ways." J. Wil aon. July 
th. 

15,993. Flectro-magnetic brake for electrically-propelled oars of tramway 
and street railways.“ Н. BExoeEL. July 40th. (Complete.) 

16,014. “Improvements in casings for electric conductors.” W. V. Битти, 
July 20th. 

16,000. ‘‘ Improvements in apparatus for regulating the supply of current in 


electrio mains." Н. W. BUTLER. July 20th. 


16,078. "Improvements in and relating to electricity motor-meters." W. 
HAMILTON. Dated July 2lst. 

16,100. **Improvements in eircuit- controlling devices, chiefly designed for 
use with electric flash signs." H. Н. Laxe. (Automatico Time Switch Co, 
United States.) July 2lst. (Complete.) 

16,114. "Improvements in interrupters for use with induction coils and 
other electrical apparatus.“ J. N. MasKELYNE. July 2186. 

16,115. “Improvements in electric system of fire alarm and signalling 
apparatus." F. Hupserand W. G. Hiocs, July 21st. 

16.192. Improvements in and relating to rectifying polyphase alternati 
currents by means of unipolar cells.“ W. E. Evans. (Allgemeine Elektriciau 
Gesellschaft, Germany.) July 21st. (Compiete.) 

16,138. ‘‘Improvements in electrical signalling systeme for railways.” 
С. W. Minis and W. W. PipbiNGToN, July 2181. (Compiete.) 

16,142. “ Improved switch-hook for telephones," R. F. HALL end T. L. Jom. 
July 22nd. i 
5 Ae An improved fuseboard for any number of ways." A. Rerun, 

uly 22nd. 


16,159, ‘‘Improvements in or connected with electric measuring.” A. T. 
Coorer, July 22nd. 
16.190. Improvements relating to tension- limiting devices for electrical 


apparatus," II. II. LAKE. (Compagnie de l'Industrie Electrique et 
Mecanique, Switzerland.) July 22nd. Complete.) 


16,232. “Improvements in the manufacture of electrical resistances.” 
T. E. WEAVER. July 23rd. 
16, 2583. Improvements in rotors for electrical machines.” А. G. Brooxgs, 


(Electricitats-Wesellschaft Alioth, Switzeriand.) July 23rd. (Complete.) 


16,2934. * Improvements in electric arc lamps." Н. Brox. July Ad. 
(Con plete.) ` 
16.300. A coupling for wires, cables, and the like adapted for use both for 


mechanical and electrical purposes." J. E. SraONOLETTI. July rd. 

16,360. “Improvements in means for breaking electric circuits," О, B. Аск, 
and J. К. ВроннткЕң. July 24th. 

16,366. Improvements in electric lamps for cycles, motor-cars and other 
road vehicles." S. Соормлм. July 24th. 

16,383. ‘ An improved tumbler switch for electrical purposes.“ VRArTTS, Lep., 
and D. E, Rogers, July 26th. | 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 822, High Holborn, W. C., and at Liverpool, price, post free, М, 
(in stamps). 


5,512. “Improvements in electric cables." G. G. M. Hardingham. Dated 
March 5th. 

6,306. ‘Improvements in systems of electric alarm signals for railways.” 
W. P. Thompson. (Penza.) Dated March 4th. 

6,473. Improvements in wireless telegraphy.” 
March 17th. 

6,760. ‘Improvements in means for making fluid-tight joints between two 
bodies and for aligning the axes of the same for electrical and other purposes“ 
W. McLellan. Dated March 19th. 

7,080. Au improved electrical measuring instrument.” W. M. Thornton. 
March 22nd. 

7.216. "Improvements in pipes or conduits for electrical conductors." 
G. C. Hurrell. Dated March 25th. 

7,486. “Improvements in speed-regulating devices for dynamo-eleotrio 
machines." British Thomson-Houston Co., Ltd. (Е. T. Erben.) Dated 
March 27th. 

7,665. An improvement in dynamo-electrio machines and motors.” 
Siemens Bros. & Co., Ltd., and J. G. Wilson. Dated Apri, Ist. 

7,824. "Improvements in supports for incandescent electric lamps.” А. 
Romain and J. D'Ayguesvives. Dated April 8rd. 

7,958. “Improvements relating to guard and trolley wires for electric tram- 
ways.“ J. T. l'earson, Dated April 6th. 

8.191. ‘Improvements in or relating to electric lighting of railway or othet 
vehicles." M. Battner. Dated April 7th. 

8,83. “Improvements connected with up and down swinging brackets, 
arms, rods, hoiders, carriers, and such like, particularly appiicable for gat, 
oil, electric light fittings, for displaying articles in windows." Е. Townshend. 
Dated April 10th. 2 

8,508. ‘Improvements in and relating to electrical measuring instruments. 
C. W. Atkinson. Dated April 11th. 

8.548. Improvements in electric switch fuses.” H. H. Berry, P. F. W. 
Simon, and E. Skinner. Dated April 12th. | 

9,865. “Improvements in electrical ignition devices for internal combustion 
engines." R. S. Lovelace. Dated April 2¥th. Я 

8,892. "Improvements in and relating to electrically wound clocks. 
H. Н. Lake. (Aktiebolaget Svenska Elektriska Urfabriken.) Dated April 16tb. 

9,531. "Improvements in electricity demand meters." G. Byng and E. 
Bayer. Dated April 24th. 

9,873. ‘Improvements in and relating to the connections or joints of cables 
for conveying electrical energy." A. G. Brookes. (Thompson.) Dated 
April 29th. 

9,899. ‘Improvements in apparatus for making aerated beverages and aut 
matically and electrically controlling the gas pressure therein. . 
Malmstrom. Dated April 29th. 

10,022. ‘Improvements in shuttles employed in connection with electric 
slip motione and automatic shuttle changing motion of looms for weaving. 
R. Slack. Dated May lst. | 

10,271. “Improvements in apparatus for automatically supplying el es." 

ower to operate mechanism in olooks and other instrumenta or machin 
H. Scott. Dated May 5th. „ sd 

10,999. "Improvements in electric circuit protecting devices.” B. 2. 
Ferranti and C. C. Garrard. Dated May 12th. Dated 


G. L. Hogan. Dated 


10,938. “An improved electric switoh.” W. White. (F. Robr.) 
May 13th. ай. 
11,086. ‘Improvements іп and relating to electric switches." Ю.В. 


bent. Dated May 14th. 
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MUNICIPAL TRADING. 


THE Joint Committee of the Lords and Commons was re- 
appointed to “report aa to the principles which should 
govern powers given by Bills and Provisional Orders to 
municipal and other local authorities for industrial enterprise 
within or without the area of their jurisdiction." 

The result of the inquiry proves what ап error was made 
in stopping the work of the former Committee—before it 
had time to complete its investigations—for the report of 
the present Committee, which we reproduce elsewhere in this 
issue, confesses that, even now, “ any attempt to survey the 
general subject of municipal trading could only have led to a 
second postponement of the inquiry.” 

Some useful evidence has been taken, resulting in the 
recommendations relative to the audit of accounts to which 
we briefly referred last week, but as the Committee report, 
* in consequence, however, of the great extent of ground to 
be covered, and the complexity of the subject,” they were 
* unable to make any report on the merits, but confined 
themselves to & recommendation of re-appointment in the 
next session." | 

In dealing with municipal accounts the Committee have 
done excellent service in directing public attention to the 
defective systems, under cover of which reckless municipal 
traders have so frequently misled the ratepayers as to the 
actual commercial results of the attempts to substitute 
trading by local authorities for that private enterprise upon 
which the prosperity of the country depends. 

As the Committee point out, “ratepayers should be not 
less fully and continuously informed of the success or 
failure of each undertaking than if they were shareholders 
in an ordinary trading company " ; and the Committee add 
that in а “ very large number of cases this is undoubtedly 
done. But there is some evidence to a contrary effect, and 
in view of the ever-increasing number and magnitude of 
municipal undertakings, it is most desirable that а high and 
uniform standard of account-keeping should prevail through- 
out the country." 

We have long and consistently advocated the necessity for 
uniformity in the keeping of municipal electricity supply 
accounts, and are glad to find that the Committee recom- 
mend for the attainment of this object **that the Local 
Government Board should invite the Institute of Chartered 
Accountants, the Incorporated Society of Acoountants and 
Auditors, and the Institute of Municipal Treasurers and 
Accountants of England and Wales, to confer and report 
upon the possibility of approaching a uniformity of practice 
in this ma 

The question of audit has been exhaustively considered, 
and the Committee declare that “it is desirable that a 
uniform system of audit should be applied to all the major 
local authorities. 


The: existing condition of the audit is described in a way 
0 


— —— а ааа аана аала ааа т ЕЩ 


246 


THE ELECTRICAL REVIEW. 


[Vol. 53. Мо. 1,342, Avavsr 14, 1903. 


— — — — — — — — — наннан н 0 


which should open the eyes of the ratepayers to the necessity 
of the reforms suggested, and to the danger of accepting the 
optimistic statements of municipal traders as to the alleged 
profits in relief of the rates. 

Clause 18 of the Committee’s report states that: The 
evidence went to show that no effective system of audit is 
thus supplied. The elective auditors are poorly paid, or are 
unpaid altogether, little interest is taken in their election, 
and although in some cases they are able to lay a finger on a 
particular scandal, it is not clear that they could not make 
the same discovery in the capacity of active ratepayers. No 
complete or continuous audit is ever attempted by them." 

. This must be unpleasant reading for those who have 
abused all who have objected to the system so drastically 
condemned by the Committee. 

The question of depreciation, of course, claimed considerable 
attention, and it is satisfactory to find in Clause 19 of the 
report, a recommendation that ** Auditors should be required 
to express an opinion upon the allocation of sums of money 
to particular accounts, having special regard to the adequacy 
of reserve funds, and of amounts set aside to meet de- 
preciation and obsolescence of plant in addition to the 
statutory sinking funds." 

We are not surprised to find that the Municipal Journal 
and other organs of the Socialist party take alarm at such 
а proposal, and declare that Municipalities must resist 
this dangerous financial censorship of the Local Government 
Board, which, if exercised to the full extreme, would 
seriously affect municipal industrial enterprise." 

This is a tolerably strong admission that if municipal 
trading were subjected to the sound system of accountancy 
recommended by the Joint Select Committee, it would 
* Jeopardise municipal undertakings ; " that is to say, that 
the ratepayers would discover that they had been living 
in a fool's paradise by believing that whether sound or not 
in principle, the trading was commercially successful and 
relieved the rates. 

In many cases contributions are made to the rates, 
although actual loss upon the trading would be shown if the 
accounts were made up upon the principles suggested by the 
Committee's report. 

In the report for the City of Liverpool recently presented 
by the Lord Mayor's auditor and the elective auditor, the 
engineer stated that “the depreciation on mains was very 
Blow, and that it was more than provided for by the sinking 
fund." | 

The capital expenditure on the Liverpool undertaking is 
about £1,336,709, the depreciation upon which at 8 per cent. 
would amount to £40,101; but the amount transferred 
during the year for reserve and renewals was only 
£21,386 9s. 8d., and yet £12,029 figures as a contribution 
to rates. 

The amount of the loans repayable as to £1,000,000 at 
25 years, and £500,000 at 42 years, is represented by assets 
valued at £930,805 12s. 5d. 

It seems difficult to understand by such figures how any 
contribution to rates is justified. In any case, it would be 
interesting to have a complete statement of the results of 
the working of the municipal undertaking made out upon 
the principles recommended by the Joint Committee. The 
ratepayers of Liverpool would then understand what 
municipal trading in electricity supply has cost them. 

Liverpool has the largest trade of any municipal 
electric supply business, with an excellent load factor (25:11), 
considerably better than that of any other electric under- 
taking, whether local authority or company, and a charge 
for the public lighting which shows a large profit over total 
costs. 

The difference between the capital expenditure and esti- 
mated value of the assets appears to be £544,973, while the 
total amount to the credit of the sinking fund is £83,243 
198. Od., or a deficiency of £461,730, less the amount of 
reserve and renewal account, which in the last year figures 
for £21,386 9s. 8d: 

The Committee recommend the creation of a new body 
in the form of a Board of Commissioners of Local Audit, on 
similar lines to the Railway Commission. 

It is obvious that the last recommendation of the Com- 
mittee should be adopted, viz., the continuance of the 
investigation into the other branches of the subject of muni- 
«іра! trading. 


The importance of the matter cannot be overstated, and 
although to a certain extent the evil is curing itself by the 
awakening of the ratepayers to the serious position in which 
they are being placed by an unprofitable system of trading 
opposed to all sound principles, legislative interference is 
absolutely necessary to limit and control the progress of 
Socialism. 

It is, perhaps, fortunate for the community that the float- 
ing of municipal loans is becoming more and more difficult, 
In October last we directed attention to the question of the 
security for the enormous amount of money which Local 
Authorities were borrowing, and showed that a time would 
come when “the length of the tether” would be reached. 
The time appears to have already arrived, when municipal 
borrowers find it difficult to float their loans, and the public 
do not subscribe one-tenth of the issues. This is а seriou 
matter, because it may interfere with raising money for 
legitimate municipal enterprise, apart from speculative 
trading, and thus retard improvements necessary for the 
prosperity of our towns and cities. 


THE cases arising under this Act 
seem to trend in the direction of making 
the employer an absolute insurer of his workman in al 
circumstances. At first it was supposed that the bad 
draughtsmanship which characterised the measure left a 
number of loopholesof escape ; but these have one by one been 
closed up by the House of Lords. Their most recent exploit 
is to give & wide definition of the term ** accident," which, 
as our readers are doubtless aware, is the starting point of 
every claim. 

It appeared that а workman was employed to work a 
machine for cooking and pressing into shape cattle cake. 
He failed to move a wheel, which had apparently become 
jammed. Having obtained assistance he tried again, and in 
consequence of the strain he said that he felt a pain in his 
stomach. Later on, he found he had sustained a rupture, for 
which he was treated in the hospital. In answer to a claim 
for compensation nnder the Act of 1897, the employers con- 
tended that there had been no accident within the meaning 
of the Act, and that they were not liable. The County Court 
Judge found as a fact that there had not been an accident, 
and his judgment was upheld in the Court of Appeal. The 
House of Lords, however, have over-ruled the Court of 
Appeal, and have sent the case back to the County Court. 
Assuming the absolute truth of the facts to be as above stated, 
it must be admitted that the injury was the result of an 
accident. In the course of his judgment, Lord Macnaghten 
said: If a man in lifting a weight, or trying to move 
something not easily moved, were to strain a muscle, or rick 
his back, or rupture himself, the mishap, in ordinary 
parlance, would be described as an accident.” In comment- 
ing upon certain recent decisions in the Court of Appeal, 
his Lordship said: * If a man injures himself suddenly and 
unexpectedly by throwing all his might, and all his strength, 
and all his energy into his work, by doing his very beat and 
utmost for his employer, not sparing himeelf or taking 
thought of what might come upon him, is he then to be told 
that his case is outside the Act because he exerted himself 
deliberately, and there was an entire lack of the fortuitous 
element? I do not think that, if such were held to be the 
true construction of the Act, the result would be for the good 
of the men or for the good of the employers in the long ran. 
Cordial agreement with this statement of the law does noi 
conflict with our view that the case under review was 
incorrectly decided. Times and again it has been laid down 
that upon every question of fact, the finding of the County 
Court judge is final, and binding upon the parties. Too 
often has this absolute jurisdiction seemed to press hardly 
upon employers; it is, to say the least, unfortunate, that 
when employers have gained the day on what is a mer 
question of fact, the decision should be disturbed in a higher 
court. The case under notice, and the statement of law 
made by Lord Macnaghten, clearly show how important it 
is to give the County Court judge an absolute discretion. 
A man may be ruptured at any time, away from his work. 


The Workmen's 
Compensation Act. 
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What would be easier than for him to allege and prove that 
the damage was sustained in the course of his employment ? 
The County Court judge has the advantage of hearing the 
applicant, and the witnesses who give evidence in support 
of his case ; he, and he alone, has an opportunity of detect- 
ing the perpetration of a fraud. Is he not, in these circum- 
stances, the best judge of the facte? 

One or two cases already decided, show that the County 
Court judges are not slow to make awards in favour of 
workmen, when there has really been an accident. Thus in 
Timmins r. Leeds Forge, a man was employed in moving 
heavy planks from one pile to another. During the night 
the planks were all frozen together so that there was some 
difficulty in separating them. The lower planks were more 
firmly stuck together than those above, but the man was 
not aware of this. The man sustained an injury owing to 
the difficulty of moving one of the lower planks ; and it was 
decided by the County Court judge that there was evidence 
of an accident. 


Mr. ANDREW CaRNEGIE’S latest bene- 
faction is a gift of half a million sterling 
to his native town of Dunfermline. To this one can make 
no demur; how much he has already expended on free 
libraries we do not know, but that much of his wealth has 
been frittered away on this fad, which with him seems to 
have grown into a perfect mania, is patent to everyone. 

In discussing the physical condition of the British race 
last week, we humbly suggested to our wonld-be philan- 
thropists that there are methods without number for applying 
their money, methods better than that of founding free 
libraries for the subsidising of the gutter press, We then 
enumerated a few directions in which the surplus cash of a 
multi-millionaire could be well directed, and to-day we add 
yet another which seems to have been hitherto unnoticed, 
although to small country towns and villages it is of far 
greater importance than the establishment of free reading 
rooms, This is nothing more nor less than the plentiful 
supply of water to the community. 

We have in mind a parish in the Cotswolds, with a poor 
class population numbering well on towards 1,000 souls, and 
where the only water obtainable, beyond the contents of the 
few and far between garden wells, into which sewage usually 
percolates, is from five spouts in the side of a churchyard 
bank, which after days of heavy rain flow freely, but in dry 
seasons are almost devoid of what is, perhaps, the greatest 

necessity of life. These spouts project from a small structure 
of ornamental masonry, and the spot, almost the lowest point 
in the village, is—facetiously, we presume—termed “ Тһе 
Welle." А few yards further along, two more small spouts 
dribble into what were once two stone horse trougbs, now 
knocked into one. Here comes the bulk of the villagers for 
their daily supply of water both for potable and cleansing 
purposes ; here, too, many of the farmers have to send men 
and horses to fill and cart away barrels of water for their 
&ock to distances of one or more miles, because of the 
abeence of ponds or streams in this hilly locality. 

There are many such practically waterless districts in the 
hilly parta of this country, and the vital needs of the people 
inhsbiting such localities could be provided at far less 
expense than is incurred in establishing many a costly, and, 
for all educational purposes, useless free library. A eelf- 
acting hydraulic ram which can be obtained in sizes to raise 
from 300 to 400,000 gallons per day, and which will force 
to a height of 800 feet where necessary, а small reservoir 
in the upper part of the village, and a few stand pipes at the 
corners of streets, and the thing is done. These pumps 
work night and day, and can raise water from a stream 
falling а few feet to almost any height and distance ; indeed, 
the fall may vary from 18 in. to 100 ft., but, naturally, 
the greater the fall the more powerful will be the machine. 

We commend the notion to Mr. Carnegie, and if it im- 
presses him favourably we hope that this and other 
parishes, equally unfortunate, may benefit from his 

unstinted generosity in the cause of good, albeit it now 
seems irected in certain quarters. 


Pro bono publico. 


HIGH TENSION CABLES AND OVERHEAD 
TRANSMISSION. 


By CHARLES C. GARRARD. 


ACCUSTOMED, as we are in England, to the usual winter 
general breakdown of the telegraphic service with the first 
heavy fall of snow, one reads with some astonishment, not 
unmixed with amusement, certain remarks recently contained 
in the American Electrical World, as to the special precau- 
tions required to be taken with underground transmission (as 
against overhead) in order to guard against faults and inter- 
ruptions of supply. The above-mentioned annual break- 
down of the telegraphic service is generally adduced by the 
advocates of underground cable transmission as an example 
of what would occur if, in England, overhead transmission of 
electrical energy were common. This argument is, however, 
a fallacy. The breakdown of the telegraph wires is the 
direct result of non-attention to proper construction, and 
the allowance of a too low factor of safety in the general 
design. There is now no doubt that by attention to 
the engineering details, an overhead transmission line can 
be made as mechanically perfect as an underground line, and 
able to withstand any stress due to the severest weather. 

As regards insulation, America has led the way in the 
manufacture of line insulators of porcelain and glass which 
to-day leave little to be desired both electrically and 
mechanically. Up to the present time it has not been 
possible to get good electrical porcelain from any English 
pottery. Good electrical porcelain must be of a vitreous 
character, that is to кау, when broken it must have a shiney 
fracture, and must be totally non-absorbent of moisture, 
This character results if the raw material contains а con- 
stituent of low melting point mixed with a larger percentage 
of a substance of higher melting point. This latter, during 
the baking, simply “ sinters,” whereas the former entirely 
melts and gives the whole a glass-like texture, in that each 
small particle of the higher fusing substance is contained in 
a shell of melted material, and held by the same to the next 
particle of the higher melting constituent. Such a raw 
material is either found as such or is obtained by mixing the 
constituents in the requisite proportions. The English 
clays as found are not suitable for the production of vitreous 
porcelain, and the art of mixing to give good electrical pro- 
perties to the finished article has not yet been learned by 
the English potter. 

English porcelain, as yet made, depends for its insulat- 
ing properties almost entirely on the glaze. The glaze is 
simply a thin outside layer of vitreous porcelain got by 
painting the baked biscuit ware with a coating of a flux and 
refiring. Sometimes with the cheaper class of goods the 
glaze is put on without taking the articles out of the 
baking kiln, by throwing, at the end of the baking, the flux 
into the fire, when it vaporises and combines with the out- 
side layer of the articles, 

Such glazed porcelain, non-vitreous inside, if kept dry, gives 
good enough insulation for indoor work, say, up to 3,000 
volts working pressure. For outside work and anywhere 
where it is liable to get damp it is of no use. The glazing 
of the porcelain should, however, never be omitted, whether 
the material be vitreous or not, as it gives а very good 
dead smooth surface to which dirt cannot stick. 

We have had as yet in England по demand for high tension 
insulators for outdoor service. Should the legal or other 
difficulties which at presenj stand in the way of overhead 
transmission be removed, the use of higher voltages than at 
present used will, there can be no doubt, become 
economical. 

It has been alleged by some that the English climate is 
not suitable for overhead transmission. ‘This is not right, 
for though, no doubt, insulators with larger leakage paths, 
&c., will be required here than in the drier atmosphere of 
America, there is absolutely no doubt that china or glass 
insulators could be constructed which would be satis- 
factory, even under the worst atmospheric conditions. 
In this case it will behove our potters to wake up and 
discard their rule of thumb methods, if we are to be 
independent of the Americans in this matter. 

There are two other points of view from which 
it is of advantage to compare overhead and under- 
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ground transmission: — (1) Lightning dangers ; (2) 
Liability of breakdown due to bad electrical conditions 
in the circuit (resonance, &c.) As far as No. 1 
is concerned, we in England аге decidedly better 
off, in any case than the Americans, as thunder- 
storms and lightning dangers are comparatively rare in 
England. At first sight it would seem that an underground 
cable is entirely free from any danger due to lightning. 
This does not appear to be the case, as in 1898 three 
submarine mines near Hampton Roads were exploded by 
lightning during a single thunderstorm. Of course the con- 
ditions are not quite parallel, but while underground lines 
are surely safer from certain kinds of lightning effecte than 
overhead lines, it is not safe to assume that there is com- 
plete security. As regards lightning arresters, very much 
remains to be done. 

The breakdown which happened at Niagara some short 
time ago, if it were really caused by lightning, is a glaring 
example of the inefficiency of present-day types. It is pro- 
bable that all spark-gap arresters are unsatisfactory, and that 
the only really safe method is to permanently connect the 
line to earth through a non-inductive resistance. This 
method is already in use in several places, notably at the 
Valtellina Railway, where the non-inductive resistance is 
made by three water jets from earthed nozzles playing against 
cup-ehaped receptacles connected to each phase. The effi- 
ciency of this method, while no doubt always good, varies 
inversely as the value of the non-inductive resistance ; it 
follows that the protection is only got by the expenditure of 
а certain amount of energy. The determination of the right 
amount of energy to expend in consideration of the requisite 
safety can only be made in each particular case. It is certain, 
however, that any attempt (such as has been proposed) to 
connect the arrester to the line only when the atmospheric 
conditions are threatening will eventually lead to disaster, as 
it is quite impossible for the engineers at the generating 
station to know exactly what is occurring all along the line; 
and besides, one has to reckon with the, one might almost 
say, certainty, that the arrester will fail to he put 
on one day, when it should have been, and that consequently 
an accident will result. 

As regards resonance, there is no doubt that this is a real 
danger, thongh it does not seem to be by any means con- 
fined to underground cables. 

The subject of electrical resonance in power work is one 
which lends iteelf to a very beautiful theoretical treatment, 
which treatment, however, though, no doubt, extremely 
helpful to those engineers who have sufficient leisure to 
master it, does not seem to lead to much practical result. 
What experimental evidence has boen published is of a 
somewhat contradictory nature. We believe we are correct 
in saying, however, that many somewhat startling resulte 
have been obtained and experience gained by several supply 
authorities in England, which, if published and submitted 
to criticism, would go a long way to putting this matter on 
а correct footing. 

A policy of concealment is unfortunately followed, with 
the result that the manufacturers, from whom the practical 
improvements in commercial apparatus must eventually 
come, are working in the dark. A closer connection and 
more ample interchange of ideas between the supply 
authorities and the manufacturers are consummations 
earnestly to be desired in England. 

There can be no doubt that the great progress in elec- 
trical engineering which has taken place in Germany, for 
example, is due to a great extent to the fact that many of 
the big firms there have combined the business of manu- 
facturing with the public supply of electrical energy, and 
have thus been enabled to get results as to the practical 
operation of their manufactures, which would have been 
quite impossible if their responsibility ended when the plant 
went out of their works’ test rooms. 

As regards the means to be adopted to guard against the 
bad effects of resonance and current surgings, that arrange- 
ment which would form an efficient lightning protection 
would also protect against these. The primary object to be 
sought after is, of course, to so design the installation that 
resonance cannot be set up, or at any rate, will be reduced to a 
minimum. To guard against imperfection in the system, 
and accidente, the  non-inductive resistance suitably 
connected, will, no doubt, be most efficient, and it would 


pay designers to give attention to this subject so that an 
article may be produced which would fulfil all the necessary 
conditions. 


THE GAS ENGINE AND ITS FUTURE. 
(Continued from page 242.) 


Tne CROSSLEVYW Gas ENGINE. 


SEEING that, from 1898 to the end of last year, Messrs, 
Crossley Bros., Ltd., of Manchester, supplied no less than 
1,563 gas engines for electric lighting purposes, varying in 
size from 2} to 500 H. P., with a total power amounting in 
the aggregate to over 48,000 Н.Р. (average 31 E. P.), it will 
be interesting to examine into the type of machine which they, 
with their extended experience, now offer for employment in 
large power stations. From the illustrations it will be noticed 
that they have not considered it necessary to depart from the 
single-acting four-cycle Otto type of cylinder, with side 
shaft driven by skew or worm gearing, aad tube ignition. 


VERTICAL Two-CyLINDER CROSSLEY ENGINE. 


For engines above 300 н.р. all parts coming in contact 
with the heat of the explosion of the charge of gas and air 
are water-cooled, including the piston and exhaust valve. 
Governing on these large engines is on the graduated cut-off 
system, altering the mixture of the charges in proportion to 
the work done. 

A single heavy fly-wheel is employed to secure the mini- 
mam cyclic irregularity, storage of energy being provided 
by the heavy rim. For engines making long runs con- 
tinuous lubrication is provided. 

For large power stations they recommend producer gas, ог 
if situated near blast furnaces the gas otherwise wasted, 
can, after purification, be employed with advantage fer 
driving the engines. 

All moving parts are carefully counterbalanced, and the 
engines are specially constracted with a view to eliminating 
the risk of premature ignition. 
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To reduce the noise of the exhaust, silencers of various Gebr. Körting, Maschinenbau Aktien- Gesellschaft, as being 


kinds are used. 


the highest average power unit up to the present. This 


Above 150 н.р. and up to 500 н.р. two cylinders are буре of engine differs considerably from those of Messrs. 
generally advised, one on either side of the crankshaft, and Crossley Bros. and Messrs. Cockerill, in that it is two- 


= 


cycle, whereas theirs are four-cycle. 

For the manufacture of this class 
of engine in this country, Messrs. 
Mather & Platt, Ltd., have entered into 
an arrangement, affer making a thorough 
investigation into ita suitability for the 
driving of electric generators, and in 
conjunction with their dynamo depart- 
ment, they have placed themselves in a 
position to offer combined sets of any 


CROSSLEY BRO! L^» a ~ l 81Ze demanded. 


MANCHESTER 


The Körting engine has already 
been built to develop 700 B.H.r. in а 
single cylinder, and engines are now 
in course of construction developing 
1,000 and 1,200 Rn. H. P. in this manner. 

Besides being of the two-cycle type, 
the Körting engine is made double- 
acting, being therefore exactly on the 


Hrex SPEED CROSsLE N ENorNE, 41—150 B.H P., New DESIGN For ELECTRIC LIGHTING. same lines as an ordinary double-acting 


steam engine. Each side of the 


for still larger units four cylinders, two on each side of the piston receives an impulse every alternate stroke, i. e., 
main shaft, giving two impulses every revolution. 
In order to economise space as much as possible, dynamos as in the single-cylinder * Otto” cycle engine. The per- 


there are two impulses per revolution, or four times as many 


DovuBLB CYLINDER CROSSLEY ENGINE. 


can either be coupled direct to the engine crankshaft, or can fection of the stuffing box, by water cooling and metallic 
be bailt on the fly-wheel; four engines so arranged are said packing, has rendered this type of engine possible. 


to give great satisfaction. 

Tbe consumption of coal gas is given 
as 15 cb. ft. рег в.н.р. per hour, and 
with producer gas the consumption 
would be from 60 to 80 cb. ft., accord- 
ing to the quality of the gas. 

For electric lighting purposes the 
engines are fitted with 4 duplicate-timed 
igniter, so that in the event of one 
of thc ignition tubes breaking, the 
engine is not stopped, as it continues to 
run with the spare tube, and the attend- 
ant can in the meantime replace the 
broken one. This gives perfect security 
against stoppages, and is, as need hardly 
be pointed out, а necessity in the case of 
engines for electric lighting purposes. 

Up to the present, the largest cylinder 
made by this firm is 31 in. in diameter, 
with a stroke of 36 in., while the maxi- 
mum piston speed is 900 ft. per minute. 

The accompanying figures show the 
newest designs of large power gas engines 


af- E - ^ 
° T QAM, ie > > 
е f 42 


To allow of the“ double-acting " ** two-cycle " method, it 


“Р... + 


CROSSLEY ENGIN® FoR Evectric LIGHTING, 90—127 B.11.P. 


manufactured by Messrs. Crossley Bros., several of which is necessary to provide two charging pumps, one for air and 


are working, including six of 500 H. P. 


THe KöRTINGd ТҮРЕ. 


one for gas; this, while removing the necessity of an exhaust 
valve, subject to intense heat and considerable pressnre, by 
the use of ports uncovered by the piston, requires other 
valves in connection with the gas and air pumps. 


We have referred to the type of engine manufactured by (To be continued.) 
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TESTS ON BROKEN CABLES— 
SOME INCONSISTENCIES IN LOCALISATION 
FORMULA. 


Norm sy E. RAYMOND-BARKER. 


THE following “Note” has been written, first, to draw 
attention to various inconsistencies in text-book localisation 
formule: secondly, to summarise in uniform consistent 
algebraic symbols, the several formuls—whether calculated 
or empiric—which, since the enunciation of the Kennelly 
law some 15 years ago, have from time to time appeared. 

Certain men of responsible and honorable position in the 
cable service have, from time to time, recorded in text-book 
form the results of their experience. In this manner much 
valuable information and many interesting data have been 
placed at the disposal of cable men in various parts of the 
world, who have thereby been enabled to easily acquire a more 
intimate knowledge of cable electro-technics than—owing 
to want of time due to pressure of office duties—would have 
been possible had these men been left to their own unassisted 
efforts. 

Owing, may-be, to some difficulty in the matter of correct- 
ing proofs—perhaps when the author has been thousands of 
miles distant from the publisher—certain errors have un- 
doubtedly crept into pages otherwise replete with informa- 
tion useful to the aspirant, and interesting to all. 

Thanks to the use, for years past, by the writer, of a rigidly 
consistent and unvarying system of symbols, his cursory 
perusal of different text-books on their first appearance 
failed to bring about the discovery of the afore-mentioned 
inconsistencies, some of nearly ten years’ standing. 
Only very recently did mere chance reveal a certain 
mistake in print, which led to a close comparison of the 
different books. Naturally a preliminary perusal of a 
new book is followed up by closer study of important new 
matter, whereas a slip in an elaborate formula embodying a 
well-known law may for years escape detection. 

By way of some tribute of recognition for the useful work 
so well carried out by the various text-book authors, also for 
the sake of cable students whom this matter may interest, 
the writer will procced to give confirmatory evidence of the 
facts above-stated. 

Kempe's ** Handbook," in which the various formul:e are 
correct, has been taken as standard for reference, whilst 
three other text-books are considered under the several 
headings “А,” * B," * C." 

Abbreviations :—F.Z. = False or cable zero. 

S.Z. = Scale or true zero. 
Res. = Resistance. 

Br. Rdg. = Bridge reading. 
Е.С. = Earth current. 

Standard of reference :— Kempe, sixth edition. Kempe's 
formula for res. of cable up to break, on basis of Kennelly’s 
law, viz., that res. of copper exposure of a broken cable 
varies inversely as the square root of the current passing :— 


(1) pus КЕМ Cie Ba Ne 
Jt = J C4 
where R, and R, = total measured res. when respective 


currents ^ and г, are passing. Clearly v, is here taken as 
symbol for the higher current productive of к, the lower 
res., whilst е, is the lower current producing m; the higher 
res, 

Kempe's simplification of (1) :— 

(2) dus d LE z 


б 
„where n = -!, 
Са 


Then, if relative strengths of r, and сз are 4: 1, that is, if 
n = 4, (2) becomes simplified to :— 


(3) T = Ri — (R: — n).“ 
Kempe’s formula on basis of Schaefer's law :— 


1 | Usual Schaef 
5)r—m-—(m—m). „„ a [Usual Schaefer cor- 
(5) 1— (6—6) An = | rection for Е.С. 


* Firstigiven by Mr. H. E. Cann, ELEC. Rev., Oct. 4th, 1895. 
T Pointed out by W. J. M.,“ Егис. Rev., Oct. 11th, 1895. 


- The above expressions are all consistent, and may t» 
taken as standards of comparison for what follows, 


Data as given in Tezt-book “ A.“ 
Kempe's formula embodying Kennelly's law is given as— 


(6) жы à Vo — Ba 

VC — J €i 

Here c = the higher current producing the lower res, 4. 
су = the lower current producing the higher res. в, 


The author refers to the convenience of using currenta in the 
proportion of 1 to 4. 

Naturally one expects the value 4 to be applied to c, 
hitherto the symbol for the higher of the two currents em- 
ployed. In this case, with the proportion of 1 to 4, we 
should have c = 4 vc, Instead of this, the expression is 
given ав с, = 4 с, and the formule as printed in text. 
book “ A " :— 


(7) т = 2B — А, and 

(8) т = B — (А — В), 
instead of, as they should appear :— 

(9) 1 = 2 A — B, 

(10) r = А — (В — А). 


Expressions (9) and (10) are consistent with (6), whereas 
(7) and (8) are not so, for clearly in (6) А < B, whilst in 
(7) and (8) 4 > в. 

In an appendix note in Text-book “ А,” after quoting the 
erroneous formula (7) 2 8 — A [correct only on the assump- 
tion that ec, = 4 v, which is not consistent with (6)], the 
writer harks back to the correct expression (6), viz., 
V Yu in which clearly с > ci, whereas (7) 

Vc — V С 
is based onc, = 4 соге < а. 

The writer then gives a simplification of (6), viz. :— 
A—B №! а 
— г 

1 — e 

б 
which is consistent with (6) in which с = higher current 
producing lower res. A, 1 = lower current producing higher 


res, B. Clearly (7) is not in agreement either with (6) or 
with (11). 


(11) 


r= 


Data as given in Tezt-book © B." 


A, B and C are resulta of tests © with 1, m, and n milli- 
amperes to line." 

1, m, n, are not milliamperes but ratios. If, e g., lowest 
current = 5 m.a., m = 10 m.a., and n = 20 m. a., 1, т, 
and n would be 1 : 2 : 4 for formula :— 


_ (nc—a)(Vm—1)— (n (-=) 


СО е П a i) 
Неге А == highest rea, 
B = intermediate. 


С = lowest гея, 


Then follows analysis of dual test conditions, ending up 
in the Kempe formula for Kennelly’s law letter for letter, as 
in Text-book “ A," viz. :— 

(13) pd voc VT. 

Vc Vi 

Clearly, as before, с > v, and А < в, which condition of 
things, however, does not justify the statement in Text-book 
* B," that with currents in the ratio of 1: 4, r = 2 8 — А. 


This, as has been already shown, should Бе r = 2 А — B, 
which bears the same relationship to (18) as (4) does to (1). 


Data as given in Тегі-Боо “ C." 
Kempe's formula for Kennelly's Law :— 
| R Мс — By V ез 
(14) т Ja — Veg 
Here again c, must be the higher current producing the 


lower res. Ri, whilst c, is the lower current producing the 
higher res. R, 


[Same as (I)]. 
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Yet Text-book C continues by stating that (14) may 
be put into more convenient shape for practical use, thus :— 


Vn 
Vn — 1 
where d = в, — ву, the difference between the res. readings, 


and n = 2 „the ratio of the currents. 
з 


Surely, according to 14), d = n, — в, and 15) should 
. ша 


„where d = 1, — Rj, 


16 x = — 4 — 
(16) Ra 7 


Р 
and л == xg 
Cs 


Similarly, the 1 : 4 method is given by Text-book “С” 
as r= 2 Ry -— R, instead of z = 2 в, — к, [Same as (4)]. 
Text book “ C states conditions for triple test thus :— 

Let Ri, Ra, Rs, be the /rue zero balancing resistances, with 
an even bridge fork, and currents, ci, Ca, сз. . 
Then 


(ca. Re— R) ( V с 1) — (c, Rg — R)( V e —1) 
(a—1)(75—1)—(n5—1)(V 4 —1) 


which is similar to (12), though differing in nomenclature. 
This enunciation of test conditions might, with advantage, 
be made more clear, and the several symbols directly 
identified with the higher and lower resistances and currenta 
involved. In any case, ci, cs, Cs, are not currents, but ratios 
of currents. If, for instance :—c, = 25 m. a., с, = 12 m. a., 
а = 5 m. a., corresponding ratios т, =5, r. = 2:4, r; = 1, 
are to be substituted in (17), in place of ci, Ca сз. 

When describing the Schaefer test, Text-book “C” adopts 
a fresh nomenclature, viz. :—If п c and с be currents to line 
when 4, and B, are the balancing resistances, 


Schaefer correction 
for E.C. 


7 


(17) z = 


(18) z =m —( 40 ki F ( 
18 ome 
V. 

n 


which is not quite во simple as the expression for the Schaefer 
test given by Kempe, which in this case would be 


(19) z= 4 — (B — 40 K F [^ 5 


where Ki , and n = current ratio, 


for E.C. 


1 : 
— — -, and n = ratio of currents. 


Vn — 1 


In the expression given by Text-book “ C " for a triple test 
by the Schaefer law (an expression corresponding with 
(17) for the Kennelly law), a printer’s error has caused 


where k= 


4: = 137 
* to appear four times instead of * . In this expression 


» appears as representing a current, whilst on the following 
page the ваше symbol does duty for the ratio between two 


currents. 
(To be continued.) 


CARRIAGE OF MERCHANDISE ON ELECTRIC 
TRAMWAYS. 


Br THOMAS UPTON, 


Goods Tnf Manager to the South Lancashire Tramways and 
Liverpool and Prescot Light Railway Companies. 


Tus Popol to carry merchandise on tramways is not a 
e ак practically every Act or order authorising the 
бп of tramways contains a schedule of rates to be 

for the conveyance of merchandise, parcels and 

fus Jet up to the time of the introduction of electric 
ation little or no advantage had been taken of the powers 
thus conferred, presamably because tramways could offer no 


convenience or facilities for dealing with these classes of 
traffic. In view, however, of the extension of electric 
tramways into rural districts, thereby joining up various 
systems and towns, they become not only highways for the 
through conveyance of merchandise, but excellent feeders 
to the railways of the country in general; as evidence of 
this it is only necessary to refer to the inter-working 
arrangements at present in operation between the Great. 
Central Railway and the South Lancashire Tramways Co., 
whereby passengers are booked through from any station on 
the Great Central system to Leigh, and wire versa. 

The through booking of parcels without extra charge 
over the ordinary railway rate for conveyance on the tram- 
ways is also a feature of the arrangements existing, and this 
may be said to have given practically direct access, to the 
Great Central Railway, to many districts they previously 
could not possibly have hoped for. 

The services thus inaugurated are appreciated by the 
public and are a success, giving as they do in regard to 
parcels frequent and regular deliveries, with quicker transit 
than previously existed in the district. 

This inter-working with the railways for parcels, augurs 
well for its extension to heavy merchandise ; and this brings us 
to the question of the “ Classification of Goods.” There is 
at present very little similarity between the ** classification ” 
used by the railway companies and that quoted in various 
Acts or Orders authorising the construction of tramways and 
light railways. In the latter case the “classification ” 
appears to be somewhat loosely drawn out, and without due 
regard to the amount chargeable per ton per mile, in rela- 
tion to the class and damageable nature of the articles to be 
conveyed. For instance, we find earthenware (Class 2, 
Railway Classification) included with such articles as nails, 
anvils, &c. (Class C, Railway Classification), and there is no 
distinction in other traffics, ¢.7., ** Tiles" are simply shown 
as such, althongh there are several kinds, some of high value 
and easily damaged, necessitating more careful handling and 
packing. It is, therefore, obvious, that before appreciable 
progress can be made in the matter of tramways and light 
railways becoming, as they should be, feeders to the trunk 
lines of railways, with through bookings and working 
arrangements, the classification“ must be thoroughly 
revised and brought into line with that in use by the rail- 
ways, issued under the “ Railway and Canal Traffic Act, 
1888,” and revised from time to time to meet the require- 
ments of trade. It is also desirable that this should be done 
in the interests of the traffic that will be conveyed by tram- 
ways and light railways, for certainly articles of a high 
market value should pay in excess of articles of а lesser 
market value. 

Railways, too, are not required to provide wagons for 
certain traffics, such as lime and salt in bulk, ammoniacal 
liquor, creosote, coal tar, gas tar, gas water, or gravel tarred 
for paving, when tendered in such a manner as would damage 
the wagons; but in the regulations as to rates in tram- 
way and light railway Acts or Orders, no such provision 
is made, although the wagons used by the tramways would 
be more costly than railway wagons. 

The regulations governing the forwarding of the various 
traffics by tramway alone need not in all instances be so 
stringently drawn-up as in the case of railway transit, but in 
the matter of through-booked and worked traffic it would 
be policy to conform to the railway regulations in opera- 
tion for the time being, thereby saving considerable 


trouble and friction both with the public and the railway 


companies. 

The carriage of explosives, and very long articles such as 
masts, telegraph and scaffold poles, should not be enter- 
tained, constituting ав they would dangerous and incon- 
venient articles in the streets of towns and other places, to 
say nothing of the sharp corners and turn-outs to be 
negotiated. 

The regulations governing the conveyance of merchandise 
by tramway or light railway should be drawn out to protect 
the carrier as far as possible under the various Acte relating 
to Insurance and Values of Live Stock, the Carriers’ Act, 
&c., particular attention being paid to the conditions for 
the carriage of milk and articles of a brittle and damageable 
nature. These latter, including farniture loose, musical and 
scientific instruments, should only be conveyed at the risk of 
the owner. 
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It is important that consignment notes for various traffics, 
giving the regulations under which such traffics are 
carried, should be carefully drawn out, and obtained from all 
senders of traffic, duly signed at the time of forwarding, 
otherwise costly litigation is sure to follow, not only causing 
monetary loss, but giving a bad impression and upsetting the 
public generally. 

It has been asserted that an increased “ through traffic 
and lessened “local” traffic on railways would tend to 
cheapen the existing rates, but this does not seem to be, 
strictly speaking, quite correct. It is well known 
that in the case of merchandise conveyed by railway, 
over considerable distances, the maximum rates allowed 
to be charged decrease in proportion after the first 
20 miles, then more so for the next 30 miles, again 
slightly for the next 50 miles, and then for the 
remainder of the distance ; bat this is not so in regard to 
“station and service” terminal charges. Therefore, in respect 
to the charges other than for actual conveyance on the 
railway, there is no reduction, no matter what the distance 
carried may be ; still, the terminal charges at all centres are 
not the same, as will be readily understood, it being obvious 
that the cost of labour, maintenance, &c., and rates and 
taxes in some places is much higher than in others. 

Although terminal charges are not particularly specified 
in the Tramway and Light Railway Acte or Orders, a clause 
somewhat as follows is usually inserted :— 

„In the case of goods, animals and things, the company 
may demand such charges as are reasonable for loading and 
unloading the same, and if any difference shall arise as to the 
reasonableness of any such charge, the matter in difference 
shall be settled by the Board of Trade.” 

This at once permite of service terminal charges being 
added on to the conveyance rates, and from the following 
table it will be seen that there is no necessity for a “ station 
terminal, the maximum rates allowed for conveyance of 
merchandise on tramways being so much more than those 
allowed to railway companies, as to render the necessity for 
this superfluous, although goods depóts would have to be 
maintained, with all the costs incidental thereto. 


MAXIMUM STATION AND SERVICE TERMINALS. 


The following terminal charges are common to all Railway 
Rates and Charges Orders Confirmation Acte, 1891 and 
1892, except to parte of the Caledonian and North British 
Railway Companies systems :— 


Maximum terminals. 


In respect to mer- 


Service termina's. 


“prised in the a terminal at 
un N each end, per em Covering, sr 
xi per ton, | Рег ton. ron. 
s. d. s. d. & d в. d. 8. d. 
A 0 3 — — | > 
В 0 6 = — — — 
О 1 0 0 3 0 3 0 1 0 1 
1 1 6 05 | о5 | 0 18] о 1 
2 1 6 0 8 0 8 0 2 0 2 
3 1 6 1 O0 1 0 0 2 0 2 
4 1 6 1 4 1 4 0 3 0 3 
5 1 6 1 8 1 8 0 4 0 4 


MAXIMUM RATES FOR CONVEYANCE.—L. & N. W. RAILWAY 
SCHEDULE. 


In respect of 


merchandise For the first 20 For the next | For the next For the 
comprised in miles, or any |30 miles, or any |60 miles, or any remainder of 
the under. | фарог апон | рат оГ апо | pertof such | the distance 
soe che | ton, per mile. | ton, per bilo: ton, per mile. s nile: aid 

A 0:95d. 0:85d. 0:50d. 0°40d. 

B | 1°25d. 1 00d. 0 80d. 0 50d. 

© i 1°804. 1:504. 1`204. 0 70d. 

1 | 2:20d. 1:85d. 1:40d. 1°004. 

2 2°65d. 2°30d. 1°80d. 1°50d. 

3 3°10d. 2:65d. 2°00d. 180d. 

4 ^ 860d. 3:15d. 2:50d. 2:20d. 

5 ' 4°30d. 3°70d. 3:25d. 2:504. 


It will, therefore, be seen that whereas the railway con- 
veyance rates decrease according to the mileage carried, no 
such gradation existe with regard to tramway and light rail- 


way rates, as instanced in the following schedule taken from 
one of the latest Light Railway Orders, viz. :— 

For all coal, coke, culm, charcoal, cannel, limestone, chalk 
lime, salt, sand, fireclay, cinders, dung, compost, and all sorts 
of manare and all undressed materials for the repair of public 
roads or highways, 2d. per ton per mile. 

For all iron, ironstone, iron ore, pig iron, bar iron, rod 
iron, sheet iron, hoop iron, plates of iron, slabs, billets and 
rolled iron, bricks, slag and stone, stones for building pur- 
poses, pitching and paving tiles, slates and clay (except fire. 
clay), and for wrought-iron not otherwise specially classed 
herein and for heavy iron castings including railway chair, 
24d. per ton per mile. 

For all sugar, grain, flour, hides, dye woods, earthenware, 
timber staves, deals and metals (except iron), nails, anvils, vices 
and chains, and for light iron castings 3d. per ton per mile, 

For cotton, wools, drugs, manufactured goods and other 
wares, merchandise fish articles, matters or things not other- 
wise specially classed herein, 4d. per ton per mile, 

For every carriage of whatever description, 18. per ton 
per mile. 

The company shall not be bound to carry single articles of 
great weight, but if they do carry such articles they may 
charge :— 

For the carriage of any iron boiler, cylindei, or single 
piece of machinery or single piece of timber or stone or other 
single article, the weight of which, including the carriage, 
shall exceed 4 tons, but shall not exceed 8 tons, such sum a 
the company may think fit not exceeding 28. per ton 
per mile. 

For the carriage of any single piece of timber, stone, 
machinery, or other single article, the weight of which, with 
the carriage, shall exceed 8 tons, such sum as the company 
may think fit. 

The railway companies do not, or very rarely indeed, 
charge their maximum rates; therefore, and especially where 
railway companies cover the same ground as tramways or 
light railways, the Tramway and Light Railway Rates 
Schedule " is of little use, The rates charged for tramways 
and light railway traffic must not in any case be higher 
than those charged by the railways, but should be con- 
siderably lower, the total working cost of tramways being so 
much less than that of railways. In the case of coal, it is very 
questionable whether it would not be best to leave the 
carriage of this, entirely to the railways; they already have 
sidings under the colliery coal shoots, and the cost of running 
electric tramway sidings thereto would be very heavy. More- 
over, the colliery proprietors do not readily entertain the 
idea of two sets of metals side by side under one screen, 
which would become necessary, seeing that the wheels of one 
class of wagon are not made to run on the same rails as the 
other, and vice versa, to say nothing of the prohibitory 
clauses in the Orders and Acts. While admitting there 
are numerous difficulties in the way, it would be of great 
benefit if means could be found and arranged for the working 
of tramway wagons over short lengths of railway sidings 
into works, &c. , 

The colliery proprietors also point out the difficulty of 
shunting the two kinds of wagons, the specially designed 
points which would be necessary, and many other difficulties, 
also that the rates for the conveyance of coal by railway are 
80 low as not to invite them to erect special screens and 
facilities for dealing with tramway traffic alone. The 
following illustrations show this :— 


| | 


Tramway charge, ; 
„Dis. Rail charge say, 2d. per ton Bene 
From, Т. Fier ele aano Per eee, dene 
Haydock Liverpool 15 1s 4d. 2s 64. | Coal. 
St. Helens do. 12 11d. Es ы Sian 
Liverpool | Atherton 24 78. 3d. At 4d. per ton Нат” 
| including per mile, 88. 4d. cotton. 

at (station to 

| Atherton. station only). 


The distances between the places mentioned are about 
equal by both rail and tram. | 

The maximum rates allowed by the tramway and light 
railway schedules might, however, be charged in districte 
not opened up by railways, and where cartage charges are 
extremely heavy, as, for instance, from Corwen to 


X —. a 


. 


＋ʒ— О 
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Cerrig-y-Druidion, and Bettws-y-coed to Penmachno, each 
distant about 10 miles and the cartage being at the rate of 
about 10s, per ton ; a light railway scheme for joining up the 
places named is in course of preparation at the present 
time. 

While admitting that it is possible to do away with much 
of the handling of merchandise now performed by the rail- 
way companies, on account of trans-shipment at junctions, it 
must not be overlooked that the fault Jies to а great extent in 
bad loading and short junction lines. All railway companies 
ran “ roadside” wagons between their principal stations on 
to branch lines, so that merchandise shall not be handled 
more than once or twice on a journey, and then only when it 
is necessary to put out at a junction, otherwise the ** roadside ” 
van would pass through, working on to another branch 
from that to which the goods were going. The trans-shipment 
of goods on railways is not so frequent as it would seem to be, 
und everything possible is being done to curtail it, but at 
the same time it does not increase the charges made for the 
carriage of goods. 

(To be continued.) 


LEGAL. 


Crry or Lonpon ELECTRIC Ілантіка Co. v. THE MAYOB AND 
CoBPORATION OF THB CITY OF LONDON. 


Iw the House of Lords on Friday (the 7th), the Lord Chancellor 
and Lords Davey, Shand and Robertson gave judgment in the case 
of the City of London Electric Lighting Co., Ltd., v. the. Mayor 
and Corporation of the City of London, the arguments in which 
wera heard some time beck. Both parties appealed from a decision 
of tbe Court of Appeal given in February, 1901, by the late Lord 
Jostice Rigby and Lords Justices Vaughan Williams and Stirling, 
whereby an order by Mr. Justice Farwell, made at the time of the 
action in favour of the company was varied, and each party ordered 
to pay ite own coeta. | 

In the action the company claimed a declaration that (1) an 
agreement, dated May 19th, 1890, between the British Electrical 
Engineering Co., Ltd., and the Commissioners of Sewers of the 
City of London; (2) an agreement, dated May 28th, 1890, between 
the Laing, Wharton aod Down Construction Syndicate, Ltd., and 
the said Commissioners; and (3) an agreement dated February 5th, 
1591, between the Brush Electric Co. and the said Commissioners 
were valid and subsisting. 

Tbe three agreements were transferred to the company by two 
indentures dated August 21st, 1891. The Corporation, which was 
the successor in title and office of the Commissioners of Sewers, 
alleged against the company's claim that certain members of tbe 
Corporation were shareholders in that company. At the date of the 
contract with the Laing Syndicate, no commissioner, alderman or 
common councillor was a sbarcholder in the syndicate, bat at the 
date of the transfer on August 21st, 1891, by the syndicate to the 
company, several gentlemen holding such municipal offices were 
shareholders. The Corporation therefore said, that as there were 

ns interested in the contracts, the contracts, by Sec. 42 
of tbe City of London Sewers Act, 1848, were rendered null and 
void. These contracts were for lighting diffarent areas of the City 
by electricity, and the City had been lighted under these contracts 
eince 1891, but in 1898 the Corporation, acting on legal advice, re- 
pod iat ed the contracts. | 

Mr. Justice FARWELL, in а considered judgment, expressed the 
opinion that the Act of 1848 contemplated that the Commissioners 
should enter into contracts of two sorts—(1) for the construction 
of works or supply of materials to the City, which would become 
their own property, and which he called “construction con- 
tracts”: and (2) for the supply of water for cleansing, 
or of gas or other illuminant for lighting the City by 
companies or persons owning waterworks or gasworks or 
the like; that the contracts in question in this case fell 
under the second head, and that Secs. 33 to 42 of the Act of 1848 
formed a group of sections dealing with construction contracts, aod 
that notwithstanding the generality of the language of Sec. 42, that 
section, wbich said that no City official should be directly or 
indirectly interested, upon pain that every such contract should be 
pull and void, applied only to construction contracts. He also 


gave other reasons for holding that the disability in the section did 


not apply. He therefore made a declaration in favour of the com- 
pany, sud the Corporation appealed to the Court of Appeal, which 
varied the decision of the lcarned jndge so far as it related to the 
agreements dated May 19tb, 1890, and February 5th, 1891, and 
declared that those two agreements, for the reason relied on by the 


Corporation were null and void, and that the Corporation was not 
bound thereby. The company then appealed to their Lordships' 
House, and the Corporation also appealed against that part of the 
order tbat was not in its favour. 


Mr. Cripps, K. O., and Mr. Roskell (instructed by Мезете. A«hurst, 
Morris & Crisp) appeared for the company ; Mr. Lawson Walton, 
K C., Mr. Danckwerts, K. C., and Mr. A. G. Walter (instructed by 
the City solicitor) for the Oorporation. 

On August 7th, the LonD CHANCELLOR, in moving that the appeal 
should be dismissed, said: In this case a declaration is sought to 
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establish the validity of three contracts entered into between the 
City of London Electric Lighting Co., Ltd., and the Mayor, Com- 
monalty, and citizens of the City of London. The question sought 
to be raised by the parties is whether or not the contracts, or any of 
them, entered into between the parties are valid and binding on 
the defendants. The defendants have repudiated them—not, as I 
understand, that they have any objection to the substance of the 
contract ; bat, being advised by counsel that the contracts were 
invalid, they felt bound to test that question in a court of law. 
Mr. Justice Farwell, before whom the question came, was of opinion 
that they were valid. The Court of Appeal had declared them to 
be invalid, allowing the third to stand. The whole question turns 
upon S. 42 of the London Sewers Act, 1848, which provides “ that no 
person being a commissioner or a member of the Court of Aldermen, 
or of the Common Council of the City shall be, directly or indirectly, 
interested or connected in any contract which shall be made or 
entered into by, or on behalf of, the Commissioners for the execa- 
tion of any works by this Act directed or authorised to be done or 
executed, or for furnishing materials or labour, or for any other 
matter or thing whatsoever, upon pain that every such contract 
shall be null and void; and that any person who, being a Commis- 
sioner, or a member of the said Court of Aldermen, or of the 
Common Council, shall be so interested or concerned therein, shall, 
for every offence, forfeit and pay the sum of £100 to any person 
who shall sue for the same, to be recovered in any of the superior 
Courts by action of debt or on the case.” At the date of the contract 
there were shareholders among the Commissioners, Aldermen and 
Common Councilmen, and I so far agree with Mr. Justice Farwell, 
that I think the first thing to see, is whether the Act of Parliament 
is clear, or is fairly susceptible of two constructions. I regret 
to have to add that I think it is clear and is not fairly susceptible 
of two constructions. In avery ingenious and elaborate judgmeat, 
the learned judge decided in favour of the validity of the contracta 
in question, upon the ground that they are not what he calls “ con- 
struction ” contracts; but Iam unable to concur with the view that 
the section is only applicable to these construction contracte. It 
such a distinction can at all be made, the disqualitication under the 
statute which I have quoted does not apply. The Mayor and Cor- 
poration of the City are now (since 1897) in the place of those who 
at the date of the contracts were the Commissioners of Sewers of 
the City. By the Act of 1897 all their duties and liabilities are 
now vested in the City iteelf. That the aldermen, commissioners 
&nd common councilmen have a disqualifying interest in the con- 
tracting companies cannot bedenied uuless the distinction insisted on 
by the learned judge can be made out. In respect of two of the three 
contracts, it is admitted that a common councilman, a Commissioner 
of Sewers and a Lord Mayor for the time being—in that character 
both an alderman and ez eficio Commissioner were shareholders ; 
and in respect of those two contracte, heartily as I regret the con- 
clusion to which I am forced to come, I cannot doubt that these 
contracte, by reason thereof, are invalid. I have striven to escape 
the atringency of the language, since I think no one will doubt that 
the contracts were fairly and properly made, with due regard to the 
public interest, but I cannot escape from the language of the 
Statute. With respect to the third contract, I agree with Lord 
Justice Stirling that a different question arises where, at the time 
of the making of the contract, no Commissioner, Alderman, or 
Common Councilman was a shareholder; and I agree with him 
that, under the circumstances stated in detail by the learned judge, 
the contract has not become invalid because, at a subeequent date, 
several Commissioners, Aldermen and Common Councilmen became 
Shareholders. The result is that I think the judgment of tne 
Court of Appeal is right, and that this appeal ought to be dis- 
missed with coste. I move your Lordships accordingly. 

The other noble and learned Lords who heard the arguments gave 
judgment to the same effect. 

The appeal was accordingly dismissed with costs. 


— 


METROPOLITAN ELECTRIC BuPPLY Co. v. BOROUGH COUNCIL OF 
MARYLEBONE. 


In the Chancery Division of the High Court of Justice on 7th inet. 
Mr. Sergeant, on behalf of the plaintiffs in this case, stated that, 
since his Lordship pronounced judgment, negotiations had taken 
place between the parties, and they had now agreed to an order 
which would avuid the necessity of a long and expensive inquiry as 
to account and abatements. His Lordship assented. 


CHAMBERLAIN & Ноокналм, Ітр. v. BRADFORD COBPOBATION. 


In the House of Lords, before the Lord Chancellor aud Lords 
Davey, Shand and Robertson, an appeal by the plaintiff company 
from a decision of the Court of Appeal, affirming a judgment of Mr. 
Justice Farwell, was heard. The appellants were the owners of an 
invention for improvements in '' Electricity meters," and they pro- 
ceeded against the Corporation of Bradford, who are the lighting 
authority for that town, for an infringement of their patent. Tne 
trial lasted eigbt days before Mr. Justice Farwell, and he held that 
there had been no infringement, but did not decide the question 
whetber the patent wasor was not valid. The Court of Appeal, 
after a ten days’ hearing, affirmed the judgment below, but also gave 
no decision on the validity of the patent. The company then 
appealed to their Lordships’ House. 

Mr. Astbury, K.C., Mr. Arthor J. Walter, and Mr. Robert Frost 
(instructed by Field, Roscoe & Co., agents for Pinsett & Co., Bir- 
mingham) appeared for the appellants; Mr. Cripps, K C., Mr. Bous- 
field, K. C., and Mr. J. C. Graham (instructed by Ashurst, Morris, 
Crisp & Co.) for the respondent Corporation. 

At the close of the arguments, judgment was reserved. 
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On August 7th, the Lorp CHANCELLOR said: I have seen the 
judgment which Lord Davey is about to deliver in this case. I 
agree that the appeal should be dismissed, and for the reasons 
that he will state. 

Lord Davey then read his judgment, of which we give extracts 
below :—The appellants sue the respondents for infringing certain 
letters patent vested in them, by using an electricity meter which 
the appellants say is substantially the same machine as that 
described and claimed by Mr. Hookham, the patentee, in his 
specification. In describing the nature of his invention as applied 
to an electricity meter the patentee says:—'' My electricity meter 
consists essentially of an electro-motor with constant, or nearly 
constant, field, the armature carrying the current to be metered, 
and an electric brake consisting of a mass of metal in the form of a 
disc cylinder or other figure of rotation, rotating in a magnetic 
field in such & manner as to have ‘eddy,’ or so-called ‘ Foucault,’ 
currente generated in it. When all other work done by the motor 
(i e., in overcoming friction) is negligible with that done against 
eddy currents, the speed of rotation of ita armature ie directly pro- 
portional to the armature current." The patentee then describes the 
special means which he adopta in order to reduce friction. 

The first claim is for “an electricity meter for measuring currents, 
consisting of an electro-motor with constant field arranged sub- 
stantially as hereinbefore described, and illustrated in the accom- 
panying drawings, the said eleciro-motor being combined with an 
electric brake also moving in a constant, or nearly constant, tield, 
preferably the same field as that in which the armature rotates 
substantially as herein deecribed and illustrated in the accom- 
panying drawings.” The only form of Hookham’s meter which is 
described in detail in the specification and illustrated in the 
drawings is one of a special character, in which the armature and 
the brake form two sides of one disc, and the field magnet is an 
electro-magnet, magnetised by a shunt current from the main. The 
pole-pieces of the magnet are of a broad flat shape enclosing the disc 
on the two sides of it, and supplying the field for both the armature 
of the motor, and the brake. The current from the main, which is to 
be measured, is led through the armature, which is divided for the 
purpose into 16 sectors. Directions are given for the “ saturation ” 
of the electro-maynet in order to produce a constant field, and 
mercury commutators are used for minimising the friction. It 
would, of course, be wrong to confine the patentee to the exact 
form of his combination which he has so described and illustrated. 
I also think that he is entitled to the merit of having first given to 
the world a practicable electricity meter made on the principle of 
combining the use of an electric brake operating by means of 
Foucault currents with an electro-motor, and to have regard paid 
to that circumstance in construing his patent. But, on the other 
hand, it would be equally wrong, and, indeed, would be fatal to 
the validity of the patent, to allow the patentee such latitude in the 
construction of his patent and variation in ita details as would 
entitle him to claim every form of electricity meter in which an 
electro-motor is combined with an electric brake of the kind 
described, ог tbat combination coupled with а device 
of any kind for reducing friction—unless he can claim 
to have himself discovered the principle of such a machine. 
It may be that Hookham thought he was the first to hit on the 
idea or principle of applying the phenomenon of the Foucault 
currents to the construction of the brake of an electricity meter. 
Bat if so, 16 was only because he was not aware of the information 
on the subject which had previously been published in this 
country. ° 

The patentee bas eaid in his specification that almost every detail 
in his combination may be varied. The elements of the combination 
which admit of no variation appear to me to be the following: — 
(1) That the meter is а current meter, i.e., for measuring only the 
quantity or ampere-hours of the current without regard to апу varia- 
tion in the potential or voltage (2) that the magnetic field of the 
motor must be constant; (3) the use of the patentee's mercury con- 
tacts or commutators “ where practicable." 

I turn now to the meter used by the respondenta, which is said 
to be an infringement of the appellants’ meter. The conclusion 
which I draw from the evidence of the expert witnesses (including 
the patentee himself) is that beyond the fact that in both machines 
an electro-motor is used in combination with an electric brake, 
the two machines havelittle in common. In the first place the 
respondents’ machine is not one of the same type as the appellants’. 
It is not a current meter, but а meter which is designed and 
intended to measure energy, that is, the ampere-hours multiplied by 
the voltage, and is therefore made sensitive to every variation in 
the potential in the generating station. The magnetic field with 
which the electro-motor works is therefore not constant, as in the 
appellants’ machine. 

As they do not require a constant field, the respondents use 
neither a saturated electro-magnet nor a permanent magnet in 
connection with their motor. In fact, so far as the motor is con- 
cerned, it is admitted by Mr. Hookham (QQ. 301—6) and Mr. 
Swinburne (Q. 1,149) to be the same as that shown in the drawing 
of Siemens’s meter. The respondents say they are as much entitled 
as the appellants to avail themselves of Marcel’s suggestion to use 
an electric brake with any suitable magnet of an ordinary form in 
connection with Siemens’s meter. The respondents use solid brushes 
tipped with silver, and having silver points of contact, and do not 
use the mercury or liquid commutators of the appellants. The use 
by the respondents of a small coil on their shunt wire for the 
purpose of starting the motor was relied on by counsel for the 
appellants as an infringement of Hookham’s suggestion that he may 
compound wind his magnet. I regard that suggestion as nothing 
more in substance than a working direction to increase the driving 
power to the required extent. 

I now come to the question raised by the appellants as to the 
magnet used by the respondents in connection with the disc of their 


brake. This topic bas, in my opinion, been the subject of an amount 
of evidence and argument quite disproportionate to its real import. 
ance. Iam of opinion tbat the third claim of the patent cannot be 
supported as a claim to a separate head of invention applicable to 
magnets used in any electricity meter. It can only (as I think) be 
supported as pointing out what the patentee considered one of the 
merits and advantages of a subordinate element in one of the forms 
of the general combination claimed in the first claim, and as appli- 
cable only to the meter invented by the patentee. On the con- 
struction of the third claim, I think also that it is confined to the 
use cf the magnet in connection with the armature of the motor, 
I find a reason for the patentee confining his claim to the use of the 
magnet in connection with the disc armature in the evidence which 
he gave at the trial. He assented to the proposition put to him by 
counsel, that when you are dealing with the motor you want to 
spread your field as much as poesible, and when you are dealing 
with the brake you want to concentrate it аз much as possible, and 
consequently when you use (as the patentee does) the same magnet 
for the motor and the brake you have to strike а balance. The 
requirements therefore are not the same in each case. 

Now what is it that the respondents have done? They use for 
the purpose of their brake а magnet which is formed of a single 
steel bar bent into the shape of an elongated loop so as to enable 
the disc to rotate freely between the poles of it. This magnet has 
previously been subjected to a very severe treatment for the 
purpose of "ageing" it, and thus securing its constancy by a well- 
known method. Consensu omnium, this magnet is of an ordinary 
form. On the evidence in the case I do not think that the 
respondents’ brake magnet is a colourable imitation of anythiog 
described and claimed in the patent. 

My Lords, І am of opinion that the julgment of the Court of 
Appeal, confirming that of Mr. Justice Farwell, was right. I see no 
grounds for saying that the case was not fully considered in the 
Courts below as suggested by counsel, and, indeed, I do not think 
that when the facts iare understood there is any extraordinary 
difficulty in it. For these reasons I think that the appeal should 
be dismissed with costa. 

Lord SAND and Lord Ковентвон concurred. 

The appeal was accordingly dismissed with coste. 


HiBAM S. Maxim ELECTRICAL COBPORATION, Lp. 


In the Chancery Division of the High Court of Justice last week 
an action brought by Emile Pulsford, on behalf of the Société 
Centrale d'Electricité et de Lampes à Incandescence, against Mr. 
M. Devenish, liquidator of the above-named corporation, was con- 
cluded before Mr. Justice Farwell. The plaintiff claimed damages 
on the ground that the defendant had wrongfully distributed the 
assets of the Corporation without providing for the rights of the 
plaintiff, under an agreement of March 2nd, 1900, and for a sum due 
to the plaintiffs for lamps supplied. К 

After hearing the evidence, his Lordship said that the liquidator 
knew of the plaintiffs’ claims, but took no steps to ascertain the 
debts owed by the Corporation, beyond advertising in the daily 
papers. He had absolutely neglected his statutory duty, and had 
himself received a large number of shares in the company which 
purchased the Corporation's business and assets. His Lordship held 
the liquidator liable in respect of the amounts due under the 
plaintiffs' agreement, and the purchase money for the lampe А 
stay of execution was granted, subject to the money being paid into 
Court. 


CORRESPONDENCE. 


A Motorman Instruetor’s Views. 


For about five years I have been connected with and 
driving the popular electric car. 1 must admit that it’s not 
all honey—the constant strain on your eyes, the suddenness 
of danger, your ears listening for bells, your feet always ia 
one position, both your hands fixed, &c., but with it all 
there are to be got by proper training men of a very satis- 
factory type, viz., railway men, such as shunters, goods 
guards, drivers, and firemen, who turn out the best on any 
sort of route. I drove on gradients of 1 in 9 with heavy 
and light loads, good and greasy rails, slow services, quick 
services, single roads and double, and have kept a clear 
sheet from all companies I have worked for. 

My first dealings with novices were while driving in 
service of town trams. My first question was What occu- 
pation have you been following?” Oh! І was a driver 
on the Gt. C. Got paid off for running by signal," or such 
like. Well, I knew his late berth was suitable for this 
one. Just watch me for a few hours, mate; see how I use 
this controller, and you will soon be in our uniform and get 
your 6d. an hour." I soon got confidence in the man, as I 
knew he was used to travelling under steam, but now he got 
electricity. **I suppose you get bad rails, same as us with 
a train?" I said yes, and got him to use his sand pedal, 
&c., во that when you want it you know you get it. This 
man was soon polished off and ready for a service car. The 
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next chap I got was one who said he was a baker, but had 
been в gardener. He took as long again as the driver of 
(it. C. to understand the brake alone, and if a boy, or girl, or 
trap got in the road, I had to do the needful. Well, it was 
no good putting my name to that man’s paper, as I wanted 
to gain promotion; so I told him, and, of course, he 
challenged me to pugilistic fame. After that I sent the 
paper inside an envelope, telling them nothing. It’s not a 
very thankful job to tutor men of this type on your car 
during service hours ; you are held responsible for the man’s 
progress and conduct, also for the charge of car, safety of 
passengers, and running to time, My mates used to shout 
* you've got a soft job on.” Get the right grit in the pupil, 
and you can take it much easier, a8 you get confidence in 
him and can shift from him; but get a dull pupil, you 
have to watch and be ready to push him out of the way and 
do the needful, as they are sure to leave juice on, or some 
other neglect. Some don't pay any attention to signals 
from guard ; some won't stop in loop on single road if car is 
approaching. You have to tell, tell, tell, over and over 
again. This class of man wants three months’ practice, and 
then to go to а company where there's only one tram, so I 
think it best to polish that chap off as soon as possible. The 
training is the making point, I must admit, but you don’t 
want a echool for about 50 drivers, Glasgow is allright, no 
doubt, but if I were on a tour of inspection, I certainly 
should not go by Sheffield. The men you see there will 
want some beating. I think all electrical engineers of 
traction experience will admit that the sober railway man is 
all right. In fact, I have never had easier men and quicker 
to grasp the control of a car. 

l agree with Glasgow asking the men about their instruc- 
tion every now and then. I believe in making them tell all 
chief working parts and answer about a dozen questions, 
sach as what would you do if your power handle got fast on 
the seventh or any notch of controller and yousaw danger close 
by? He answers all right, knock switch off, &c., but let him 
£o and eay no more to him for a month or two, no doubt he 
would say put the electric brake on! Training is not so 
soft a job as it looks. 

Driver Quiek-Stop. 


Development of the Current Interrupter. 


It may interest Mr. Wright to have additional confirmation 
as regards the use of the Wehnelt break. I have seen this 
break in use in Paris on an alternating circuit, and, although 
I did not watch the break for any length of time, there did 
not appear to be any undue heating ; and I am given to 
understand that no difficulties are experienced. 


W. 6. Steinthal. 
Bradford, August 71h, 1902. 


If Mr. Isenthal will read my letter again, he will find that 
I did not state that it was absolutely impossible to use the 
Webnelt interrapter on the alternating current mains, but 
simply commercially impossible. 

“Jf so used," the platinum tip must be fed forward in 
the manner of an arc lamp carbon, costing several shillings 
an bour. 

The use of an aluminium plate is in this case not permis- 
sible. since it acts virtually as a rectifier, thus passing а 
rectiBed conlinuous, not an alternating current. 

The very suggestion of an aluminium plate shows that the 
b:eak is not satisfactory on alternating circuits. 

Therefore I beg to repeat my statement, that it is not 
commercially possible to use the Wehnelt interrupter directly 
on alternating current circuits. 


Mortimer A. Codd, 
London, Augus! 10/A, 1903. 


Hot-wire Arc Lamps. 


1 Бате read with interest the article by Mr. H. Tomlinson- 
Lee on '*Hot-wire Arc Lampe," and the criticism by 
“N. D. W.“ І have handled and sold large numbers of arc 
lampe of various makes, and have frequently had to adjust 
them and do small repairs upon them, and my experience has 
been exactly that of Mr, Tomlinson-Lee—that is, that the 


dash-pot is the cause of most of the trouble; as a 
matter of fact, I make it a rule to attack that point first, 
and in nine cases out of ten I find the fault there, If Mr. 
Foster can do all that it appears he can, I should say that 
he will find a large market for his lamps. ha 


Having read “ №. D. W.'s " letter in your ** Correspond- 
ence " columns of this week, we crave your kind indulgence 
for a space, that we, the makers of the lamp in question, 
may clear up some vague doubts that appear to exist in 
“N. D. Ws" mind. 

We want everyone to share in the latest knowledge on arc 
lamps, №. D. W.“ as well. Besides this, the object of his 
letter is an attempt to belittle the improvements we 
have spent four or five years in achieving—improvementa 
we have already established as practical facts of com- 
mercial value. No doubt Mr. Tomlinson-Lee will have 
something to say concerning the personal nature of the 
attack, but we should be glad of the opportunity to deal 
with the points immediately affecting us. 

To begin with, on dash-pots, the present writer has had 
as good an opportunity—probably a better—of studying 
euclosed arc lamp troubles as“ №. D. W.“ has. lle was 
responsible at one time for the repair department of a firm ав 
well known as any, and he paid particular attention to the 
„cause of failure." Не would allow no unknown causes 
such as ** N. D. W." hints at. 

We are naturally debarred from giving actual figures 
from another firm's books, but they were of an inverse 
relation to N. D. W.’s”’ figures, the bulk of the failures 
being set down to the dash-pot, some fo mechanism and bad 
trimming, and least of all to faulty insulation. 

But let us consider his figures, He says: ** The per- 
centage of failures due to dash-pot sticking, taken from the 
books of one of the best-known makers, is given at *1 per 
cent., while dirty rods, improper trimming, and breakdown 
of insulation account for ‘9 per cent. of the known cases.” 
Now, then, Mr.“ N. D. W.,“ how do you account for the 
balance of 99 per cent. in the known cases, and what have 
you to say for the unknown causes of breakdown, and how 
many such were there ? Does the 99 per cent. mean troubles 
in the mechanism other than the dash-pot ? Please explain. 

Mr. Tomlinson-Lee’s remark “ about 2 ohms - obviously 
given e» passani—was not intended to be exact, but it is 
very much nearer the truth than “ N. D. W. 's“ 99 per cent. 
error, not to speak of the vague unknown 1 

Putting figures aside, we Aare no dash-pot, we have no 
* rods," and we do not require the, comparatively speaking, 
enormous amount of insulation (combustible and otherwise) 
required by the solenoid lamp, so we kave eliminated all 
tbe troubles you admit, with the exception of the lamp 
attendant, and the law of the land saves him. 

If *N. D. W." knows of hundreds of lamps working 
satisfactorily for *a number of years without any dash-pot 
troubles of any description," the makers of which lamps 
have presumably eliminated dust from their hundreds of 
dash-pots, then we say it is the Millennium ** N. D. W." is 
concerned with, and not * 1903 or 1890." А dash-pot 
cannot be made which will not be affected by dust to the 
detriment of the coil. "The only remedy for solenoid lamps 
ів to frequently remove the dust from the dash-pots, which 
means skilled attention and money. We hope this is not the 
last word on dash-pots, and that the contractors, who suffer 
quite as much as the makers, will propound their views. 

A “ reaction in favour of arc lighting“ is certainly needed 
in Manchester, where, if we are rightly informed, they are 
discarding arc lamps in favour of incandescent gas. Per- 
haps some other readers, who are not prevented by one 
interest or another, would state some more cases, "The 
engineers directly responsible for street lighting might give 
their views. 

As regards three enclosed arc lamps in series on 210 volta, 
what“ N. D. W.“ says is that threesolenoid lamps would behave 
as well as three hot-wire lamps, ** provided, of course, current 
consumption and ‘ voltage’ across the arcs were similar.“ 
Exactly, * N. D. W.,” but you cannot get the “ voltage” 
across the arc with a solenoid lamp; you want too mach 
steadying and really wasteful resistance. Ever since the 
advent of high voltage—230 to 250—distribution, users 
have been asking in vain for an enclosed lamp that would 
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burn three in series. We know it was attempted in Glasgow 
(250 volts), but with little or no sucoess. 

As regards the 50 per cent. gain by this system, this is 
quite simple when you know anything about enclosed lamps. 
When faced with a high voltage, the solenoid lamp can 
only obtain a good elecírical efficiency by increasing the arc 
voltage. This produces an arc of disagreeable blue light 
of practically no higher illuminating value than the arc of 
lower voltage but white light. Thus the solenoid lamp has 
to waste the additional 20 or 30 volta on the steadying 
resistance. We use very little resistance, and get far more 
volta at the carbons. Consuming the same current, we 
get three good white lights instead of two blue ones, and 
we get better distribution, hence 50 per cent. more light for 
the consumer. 

We think there is another point “N. D. W." should 
“crave” of Mr. Tomlinson-Lee, but not what “N. D. W.“ 
means. Before asking the writer of the original article how 
he “obtains” certain figures, he should have made sure 
that Mr. Tomlinson-Lee had obtained them! As stated in 
the article, Mr. Foster obtained the 72-volt arc, and it is 
also clearly stated by Mr. Tomlinson-Lee that the circuit 
voltage was 240, not 220. We shall be happy to give 
further figures concerning this test, if anyone needs them ; 
meanwhile, we are wondering whether N. D. W.’s” mistake 
was accidental or otherwise, 

“N. D. Ws” next enquiry suggests his own knowledge 
that lamp mechanisms can, and do, get dirty, and thus by 
natural inference he contradicts himself. He ** would like 
to know what would happen to the three lamps running in 
series on a 220-volt circuit if the mechanism of one became 
dirtier than the others.” Our answer is, absolutely nothing. 
It would not refuse to strike," and it is wrong and im- 
proper of * N. D. W.” to try and thrust on Mr. Foster's 
splendid invention any other false suggestions. We do not 
mind how much dirt within reason gets into the lamp as it 
makes no difference whatever. We know you cannot pre- 
vent dirt getting into the mechanism, and that is just what 
Mr. Tomlinson-Lee’s argument consists of. Further con- 
clusive evidence on the three-in-series query will be found at 
the end of the article in the е the Editors. 

As regards the commercial value of the “change over” 
from A.C. to D.C., we can only say that we have two ordcrs 
of this kind for over 60 lamps. Enquiries have been made 
to our certain knowledge for “change over” lamps during 
the last two years. 

We shall be happy to give “N. D. W.“ any further 
information he may require, but meanwhile would venture 
to suggest a short study of the * three R's" as well as Ohm’s 
law. 


m Foster & Co. 
Wimbledon, August 10th, 1908. 


The remarks on my article respecting the above by 
* N. D. W." are possibly the result of his misconception and 
incredulity. To strengthen his arguments and to obtain 
some end best, known to himself, he has chosen misquotations 
in lieu of the statementa contained in my original article. 
I would therefore suggest that, before he again places him- 
self in such a hypercritical position, he pays a little more 
attention to that which he reads, and a little less attention 
to Ohm’s law. Obm’s law is an establisbed fact, and when 
the conditions attached thereto are thoroughly understood, 
and are in the hands of those capable of dealing with them, 
the law will always prove itself correct. 

However, in my endeavour to treat the matter concisely, 
and to convey a general idea of the principles and capabilities 
of the Foster" lamp, it was necessary to omit the fuller 
particulars and details connected with the testa, the results of 
which I only mentioned in my article. I therefore cannot 
hold myself responsible for the opinions arrived at by 
* N. D. W.," who is so ready to condemn this new departure 
in his profession. 

May I invite other readers of your paper, also the patentee 
of the lamp, to express their opinions of the article, as I 
have no doubt they will show a little more courtesy to the 
writer than N. D. W.,“ who prefers to hide his light (arc) 
behind a лот de plume, which latter procedure I have always 
considered to be one of the privileges of ап enlightened 
Press—not a privilege to be abused, however. 


In conclusion, I would ask “ N. D. W.“ to endeavour to 
read correctly, and then he will see that the voltage stated in 
the article ів 240, and not 220 as he states in his letter. 


Н. Tomlinson-Lee, 
Chief Electrical Engineer, 


Wimbledon Electricity Works, Aug. 10%, 1903. 


Our Fiscal Poilcy. 


Mr. Byng possesses the bump of egotism to an extent not 
usually developed in the genus homo ; for “talking through 
his hat,” he has no equal, and having built up his business, 
and feathered his nest by importing goods from the Continent 
under Free Trade conditions, and for years cutting against the 
prices of English manufacturers, cries aloud—as a voice 
crying in the wilderness, let us hope—for Protection, now 
that he manufactures here. 

In your leading article of July 31st you relate the story 
of the manufacturer of glass prisms for chandeliers who lost 
his trade from Continental competition, but who turned his 
attention to the chandeliers themselves, and made his fortune 
by manufacturing them. You then suggest that if Mr. 
Byng cannot make his carbon works pay in the face of Con- 
tinental prices, he should devote his attention to increasing 
his output of arc lamps. 

That seems reasonable enough. The law of progress is 
one of change, and in all times there have been natural 
changes and movements in the world's industries. 

Take, for example, the watch trade, which Mr. Byng passes 
in review in his book on ** Protection." 

Coventry was once the leading centre of the silk trade; 
it turned to watch making, and when the American machine- 
made timekeeper spoiled the trade, the town readily adapted 
itself to the altered circumstances, took up the bicycle 
industry, and is now more prosperous than at any previons 
period. 

Under a natural system of trade, industries adapt them- 
selves to wants, and the story of Coventry is a very fair 
instance. 

One of the most frequent objections brought against the 
Free Trade policy of Great Britain is that other countries 
have not adopted it. For a clear, lucid and convincing 
exposition of why the leading commercial nations of Europe, 
the United States, and our own Colonies have not followed 
our example, I would refer Mr. Byng and all other readers 
of the ELECTRICAL REVIEW to а volume published only last 
week, entitled The Free Trade Movement and its Results, 
by С. Armitage-Smith, M.A. Second edition. 

If this does not effectually dispose of the seemingly 
ingenuous, but very transparent, views advanced by the 
author of ** Protection—the Views of a Manufacturer," there 
ія but one thing left. 

Mr. Byng will give up his manufacturing business in 
England, resort to his previous trade of importing Conti- 
nental goods, undersell the British manufacturer, and again 
become a convert to the blessings of Free Trade with the 
shekels attendant thereon. 

Much has been made of German progress under Protection ; 
correctly speaking, it should be German progress since the 
adoption of internal Free Trade. 

In America, too, the States comprising the Union trade 
freely with one another. This freedom extends over 51 
States and territories, covering an area of 3,500,000 square 
miles, and including every variety of climate and every kind 
of product. | 

If severed from the rest of the world, its people might still 
live in comparative affluence, and it is not, therefore, very 
wonderful that they should be able to uphold a system of 
Protection under such circumstances. | 

Great Britain is unable to provide herself with sufficient 
food ; raw materials and food-stuffs together account for 
nearly 75 per cent. of her importe, while manufactured goods 
represent about 75 per cent. of her total exports, England 
then occupies a position which differs in foto trom that of any 
other country. 

It can be shown that by a natural law, industries tend to 
move to, and flourish in, localities best adapted to their 
requirements. By artificial obstructions, such as protective 
tariffs, we may attempt to direct and retain industries, but 
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only at considerable loss, and waste of natural productive- 
ness. 

Although for reasons not far to seek, Free Trade has not 
been adopted by other countries, or by most of the Colonies, 
yet there is strong indirect evidence for the soundness of the 
principle of commercial freedom in the infernal fiscal 
arrangements of large States and federations of States. 

The United States place no restrictions on the trade 
between the several States, and every new territory admitted 
to the Union is placed on the ваше footing; the same 
principle is adopted in the Dominion of Canada, and in 
Russia and Germany. | 

Had Protection апу economic advantage, its virtue would 
not cease with the political inclusion of a territory in а 
country ; the local industries should require the same 
defence as formerly. If а country is of vast extent, and its 
climate and products very varied, and if it possesses minerals 
as well as abundance of land, it is most favourab!y situated 
for industrial independence, for it has within itself resources 
of all kinds. 

The smaller the country and the more specialised its pro- 
ducts, the greater is the advantage it gains from contact 
with others, and such in an eminent degree is the case of 
Great Britain. 

And now will Mr. Byng kindly tell us whether the 
taxation of raw materials would increase the selling price of 
his machinery, and what percentage he would impose ? 

Also whether a preference of a given percentage in 
Colonial markets, and Protection at home, would increase 
his business to the extent of warranting a higher wage to 
his workmen, and if во, whether he would pay it considering 
that the wage question is mainly one of supply and demand ? 

Farthermore, would the taxation of imported foreign 
machinery raise to any considerable extent the prices to the 
„consumer; that bêle noire of Mr. Byng. 

Finally, does he, or does he not, use foreign labour saving 
or other machinery in his works, which English firms are 
unable to supply ? 

A Man of no Experience. 


Protection or Fair Trade? 

There is one point insisted upon in Mr. Byng’s letter of 
last week which should, I think, be borne in mind by 
everyone who engages in the present fiscal discussion. Mr. 
Byng says that the nation must be regarded as a family, to 
which both the consumer and the home prodacer belong, and 
that it is the interest of that family—the whole nation— 
which must be considered. In dealing with this complex 
question, which absolutely bristles with fallacies, the afore- 
said method of dealing with the points in dispute is the one 
safe guide, and clears up a multitude of difficulties. 

The family has, of course, a private income—ita dividends 
on investments abroad ; some of ita members bring in some 
earnings also as carriers of other families’ goods; in the 
main, however, its wealth depends on what it can produce in 
the bome, much of which goes in exchange for the pro- 
ductions of surrounding families, This annual wealtb, 
produced in the home and supplemented to a comparatively 
small extent by the private income, is distributed among the 

ucers in the convenient form of wages. The system of 

istribution may be defective, but there is no serious risk 

that the family as a whole will be rich and the bulk of its 
members in poverty. 

Now, it is clear that the one desideratum is to make the 
home production a maximum. To secure that end it is 
evident that the production of articles which can be more 
efficiently produced elsewhere should not be undertaken so 
long as all in the home are fully employed, for such a policy 
would divert labour in the home from a more efficient to a 
less efficient direction. The important thing to note, how- 
ever, is that if some of the members of the family are 
apemployed, or if those who are at work are capable of pro- 
ducing without undue effort more than they are now pro- 
ducing, every extra article that can be made by an agreement 
among the members of the family not to buy it from outside, 
is & clear gain, even though it may be produced with & 
greater expenditure of labour than would have been required 
elsewhere. In fact, the family should decide to what articles 
it can best devote its own labour, and resolutely decline to 
bay any such articles from surrounding families. This self- 


denying ordinance must obviously end at such a point as 
enables its own energies to be fully occupied. 

The fallacy of the Free Trade argument, that it must be 
а loss to the country to produce at home what can be pur- 
chased cheaper abroad, is thus rendered quite clear when the 
family interest is considered. It can also be shown in the 
following way :—Imagine a country possessed of no great 
natural advantages, and unable to produce even its own 
most-efficiently produced goods without expending 10 per 
cent. more energy than is necessary in some more fortunate 
country abroad. If such a country falls into the hands of 
the Free Trade statesman, its production is bound to reach a 
very low level, for it is’ cheaper to buy every article abroad 
than to produce it at home. There will be a huge balance 
of imports over exports, and grave danger that by the time 
home production must be commenced in earnest (owing to 
the impossibility of paying for the imported goods), thc 
country will have exhausted its reserves of capital, or failed to 
supply the continual renewal which all capital demands, and 
will be without the means of setting ita industries going 
unless by borrowing abroad at what must be, under the cir- 
cumstances, a high rate of interest, Free Trade principles 
end here in ruin. 

Turn now to the Protectionist statesman. Не starts with 
the proposition that home production must be made а тагі- 
тит. Не resolutely imposes heavy duties (raising prices be 
it observed) on such articles, whether food stuffs or manu- 
factured goods, as can best be produced at home, and he 
includes in his scheme of taxation an area large enough to 
give all the available labour full occupation. At this 
point he stops. What is the result ? A nation only 10 per 
cent. poorer in its average income than the wealthiest nation 
in competition with it. Surely no very calamitous result ! 

The bearings of these observations lie in the application 
thereof. If our statesmen will only bear in mind the one 
point of cardinal importance—the raising of home production 
to a maximum—there is little to fear for our commercial 
future. 

A. I. E. E. 


The Electric Conductivity of Copper. 


The last table of the article which appeared under the above 
title in the ELECTRICAL Review of July 10th was derived 
upon the assumption that the increase of resistance due to a 
rise in temperature of copper from 60° to 75° F. could be 
calculated by the use of the coefficient 1:035925. This 
coefficient was formed by adding 1 to (75 — 60) x 
0:002395, which obviously is incorrect. The same kind of 
error accounts for discrepancies in calculating the resistances, 
in standard ohms at 60° F., of the foot grain, from the 
figures given by Fleeming Jenkin in the year 1873. A 
furtber point arises as to whether, in the article, it 
would not have been better to have applied Matthicssen's 
rather than Clark, Forde and  Taylors coefficients 
to the copper referred to by Fleeming Jenkin. In order to 
remove any question that might arise on this point, I have 
revised these figures according to both methods. Thus the 
co-efficient obtained by Clark, Forde and Taylor, reduces 
0:2262 B.A. ohms at 24:0° С. (75:2? F.) to 0°21579 standard 
ohms at 60° F., and it reduces 0°2186 B.A. ohms at 15" C. 
(59° Е.) to 0°21614 standard ohms at 60? Е. In contrast 
with these figures, Matthiessen's formula reduces 0:2262 
B.A. ohms at 24? C. to 0°216124 standard ohms at 60° F., 
and it reduces 0:2186 B.A. ohms at 15° C. to 0˙216113 
standard ohms at 60? Е. It follows that the figure 02162206, 
which Mr. Kempe deduces from the report of Ше Committee 
of Experts and Manufacturers, is somewhat above the old 
standard. The figure 0:2162 which I used in the article 
as а tentative standard, is nearer to the old standard, and is 
a more simple figure. 

I should be glad if you would permit me to revise the last 
table of my article, making use of the coefficient 1:03365 
derived from Clark, Forde and Taylor's tables. On the 
basis of the proposed definition of 100 per cent. conductivity 
and adopting this more correct coefficient, we may deduce 
that — 

1. The resistance of a copper wire of 100 per cent. con- 
ductivity, 1 sfa/ufe mile in length, weighing 1 lb., is 
861:044 standard ohms at 60° Е, Its resistance at 75° F. 
is 890-03 standard ohms. 
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2. The resistance of а copper wire of 100 per cent. con- 
ductivity, 1 naulical mile in length, weighing 1 lb., is 
1114:56 standard ohms at 60° F. Its resistance at 75 F. 
is 1152:9 standard ohms, The following table, then, replaces 
the last table of my article :— 


Resist- | 


Conduce.: Resist а Resist 'c Conduce. Resist- 
tivity mos р | ance at | hy ance a ac ance at 

m | Ib.-n.m, ' | | Id. n. m 4 lb.-n.m. | m lb. n. m. 
105-0 | 112661 1020 | 11597 990 11948 | 960 1232˙2 
104:0 | 11276 1019 | 11608 989 11960 | 959 | 12335 
1048 11287 | 1018 | 11620 988 11973 | 958 | 12347 
1047 | 11298 ' 1017 | 11621 987 11985 | 957 | 12360 
1046 11309 ' 1016 11643 986 11997 | 956 12373 
1045 | 11319 ' 1015 11654 985 12009 | 55 1238 6 
1044 | 11330 , 1014 11666 984 12021) 954 12399 
1043 | 11341 , 1013 | 11677 983 , 12038 | 953 . 12412 
1042 1135/2, 1012 . 11689 982 , 12046 | 952 19425 
104°1 | 11363 1011 11700 | $81 ' 12058 | 951 12438 
1040 | 11374 | 1010 | 11712 '| 98:0 | 12070 | 950 12451 
1039 | 11385 1000, 11723 ` 979 | 12083 | 949 12465 
103:8 | 11396 100% | 11735 | 978 | 12095 | 948 19478 
1037 | 11407 1007 | 11747 977 | 12107 | 947 12491 
103°6 | 1141:8 10606 | 11758 976 12120 ' 946 12504 
1035 |11429 1005 | 11770 975 | 12132 | 945 192517 
1034 | 11440 : 1004 | 11782 974 12145 | 944 19531 
1033 11451, 1003 | 11793 973 12157 | 943 12244 
103:2 | 11462 ı 1002 | 11805 979 12170 ! 942 12757 
10371 | 114731 1001 11817 971 12182 ; 941 12571 
103-0 | 11484 | 10000 | 11829 970 19195 | 940 19584 
102:9 | 11496 | 99:9 11841 969 12207 | 939 19597 
1028 | 11507 | 998 ' 11853 968 19220 | 938 12611 
1027 | 11518 997 , 11864 . 967 12233 | 937 12624 
1026 11529! 996111876 966 12245 936 19638 
1025 11540 995 11888 965 19258 | 935 12051 
102:4 11559 99:4, 11900 964 12271 | 934 12665 
1023 |11563 998 | 11912, 963. 12283 |! 933 12678 
1023 | 11574 | 992, 11924, 962 12296 | 932 1269 
1021 | 11586 991|11936 961 12309 | 931 12706 

| 


| | | | 


Rollo Appleyard. 


[The value *:216226 " given by Mr. Kempe, to which 
Mr. Appleyard refers, has as its basis “the resistance at 
0? C., of 1 metre of pure, soft copper wire weighing 1 
gramme," according to Dr. Matthiessen; this resistance 
being given ав 1440 В.А. ohm. As this value has only four 
places of figures, any other value deduced from it can, of 
course, be accurate only to the same number of figures, con- 
sequently the last two figures of the value 216226“ have 
no significance, and the latter should more reasonably be 
given as“ 2162.“ It may even be that the last figure of 
the value :1440 is only correct within a certain percentage, 
i.e., it may be that the true value of the resistance repre- 
sented by 1440 may be slightly above or below the latter, 
and consequently that 2162 may be incorrect to the same 
degree of possible error. Mr. Appleyard has, we consider, 
been quite right in taking the value 2162, in his calcula- 
tion, as a close approximation.—Eps, ELEC. Rev.] 


Directory of Railway Officials, 1903.—We have 
received a copy of the new issue of this useful reference book, 
which now includes practically all the tramways worked by power 
in the United Kingdom, and railways in all parts of the globe. The 
data have been compiled from official sources, and include brief 
particulars of the length of route, gauge, rolling stock, &c. The 
personal index has been carefully revised. The volume is too well 
known and appreciated to need а recommendation to railway and 
tramway mén. 


Infirmary Lighting.—The order for the electrical work 
at the Newcastle-on-Tyne Royal Victoria Infirmary, which is now 
in course of erection, has been placed with Messrs. Falconar, Cross 
and Co., of that city. The contract includes the whole of tbe 
lighting and power distribution, and also electric bells, telephones, 
fire alarms and fans. The work is being carried out to the apecifica- 
tion of Messrs. Dolby & Williamson, of London. 


Round Bulb Glow Lamps.—For window and other 
decorations, and for all installations where a short bulb is desirable, 
the B.T.H. Oo. supplies a round bulb lamp. This lamp is very 
neat and compact, and readily lends itself to artistic treatment. 
The filament is arranged in spiral form, and is supported by a single 
anchor, which gives mechanical strength to the carbon without 
casting shadows or interfering with the life of the lamp. The cap 
is fixed to the glass with & non-hygroscopic material, rendering the 
lamp suitable for use in wren т exposed places. The round bulb 
lamp is 3} in. long, and 24 in. in diameter; and a very high effi- 
ciency is claimed for it. 


BUSINESS NOTES. 
Electrical Wares Exported, 


Wing BNDING Аса 12TH, 1902. 


WEEK ENDING AUG. 11TH, 1905, 


Alexandria .. . Value £14 Adelaide .. Value 438 
Amsterdam А T . 205 Alexandria —*—* „ 10 
Auckland .. vx - 5 120 Amsterdam.. ee vs 2, 0 
Bombay is ae is ss 56 Auckland se |") 
Brisbane - es . . 2,263 Bangkok  .. > eS S, I 
Calcutta  .. ә es oe 124 Bombay  .. T e 5. N 
,9 Teleph. mat. yt . 68 Calcutte ee "8 ee ee 1,954 
Channel Islands .. vs ss 77 Cape Town. Teleg. mat. .. M 
Cheefoo. Teleg. apparatus .. 41 Colombo ев wer wes ВІ 
Christiania .. „% z .. 119 Durban kí ВРА aw xw d 
i Teleg. wire 74 East London "T" 0s» € 
Durban ©» we ee жа 60 j Teleg. mat. 2% 
East London КЁ ыз 6 79 | Gibraltar .. „„ е | 
Fouchou .. a ee Ve 25 Grenada ae æ e E, | 
Gibraltar. ee oe .. 185 Hong кош T a e „„ 2,188 
Melbourne .. “ж Че . . 671 Lisbon. Teleph. cable .. 60 
New York .. ©» sa 1.1399) Madras ДЕ af T .. 15 
Ostend oe ee ee ee 10 | Melbourne ee ee ee [EJ 198 
Perth.. và T T is 43 Monte Video .. © æ И 
Rio de Janeiro. Teleg. mat. .. 500 Penang T m ix 98 
Rotterdam. Teleg. mat. = 50 T Teleg. apparatus 90 
Bekondi ФУ es T 25 Port Elizabeth  .. ; 16 
Shanghai. + . 265 Rio Janeiro z oe 49 
Sydney as 4 vs .. 809 Rotterdam as e e — $8 
Wellington .. 4:8 М .. 181 | Shanghai... АУ „ „ MM 
Singapore ee is S 824 

| Bydney as S .. WS 

| M Teleg. mat. . @ 

Wellington se cM 

Total £6,725 | Total .. £6,468 

Foreign Goods Transhipped. | 

Gothenburg. Elec.appar. Value £17 Barbadoes. Teleph. mat. Value 2% 

Melbourne. Elec. apparatus. 53 Fremantle. Elec. mat... . A 

Sydney. Elec. tittings .. s 65 Iquique. Elec. goods 48 

Total . . £135 Total T d 


Short's H.V. Switch.—The Electrical Engineering Co. of 
London, Ltd., of Ormond House, 63, Queen Victoria Street, Е.С, їз 
introducing Short/s patent high voltage double-pole switch, which 
has been designed to meet the demand for a thoroughly reliable 
switch which can be safely operated by inexperienced hands. The 
parts controlling the switch are mounted on two slate panels, 
insulated by ebonite dividing pieces, as shown in the adjoining 


figure, and are operated by a lever arrangement which allows |. 
quickest movement to take place immediately after contact is 
broken. The switch is designed to give from 3-in. break apwards. 
The switches are specially suitable for motor starting, being 
operated by a handle at the side, with the regulating switch screwed 
on the cover; or as service switches for buildings, &c., being mounted 
in water-tight cases and operated by a key. The special feature of 
the switch is that it is absolutely impossible to keep the contacts in 
ап arc-ing position. 


German Electrical Machinery Trade.— So far as the 
year has gone, tbere has been a noticeable falling off in the importa- 
tion of foreign electrical machinery into Germany, the returns for 
the five months ending with May last showiog a total of only 
322 tons, as contrasted with 634 tons in the corresponding period of 
last year. On the other hand, there has been an increase in the 
exports of electrical machinery from Germauy—from 4,899 tons in 
the first five months of 1902 to 5,158 tons in the five months ending 
May last. 


Electrical Motor Vehicles. — With the view of 
encouraging the use of electrical motor vehicles, the Edison 
Electric Illuminating Co., of Boston, U.S.A., is preparing a guide 
which will contain a road map, showing the best routes from point 
to point, with a list of all accumulator charging stations within a 
radius of 25 miles from Boston. British station engineers should 
take note of this. 


Miniature Enclosed Arc Lamp.—In our last issue 
we referred to this lamp as being made by the Union Electrical 
Co.” This should, of course, read Union Electric Co." 


Automatic Signalling.—According to the Times, a 
length of model railway is on view at the offices of Mr. A. Curphey, 
28, Victoria Street, S. W., illustrating the action of a series of sig- 
nalling devices invented by Mr. R. J. Sheehy, of New York. 


Electrical Safety Dress.— In our notice last week of 
Artemieff's invention, which has been put on the market by Messrs. 
Siemens & Haleke, we omitted to add that the dresses can be 
obtained in London from the Siemens Electric Appliances, L4d., 
61 and 62, Watling Street, Ж.О. 
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Kimberley.— An order for 12 mining locomotives, each 
driven bya 10 н.р. motor, has been placed by tho De Beers Co. with 
the British Westinghouse Electric and Manufacturing Oo., Ltd., 
London. ; 


British Trade with Canada. — Our contemporary, 
Commercial Intelligence, i8 making strenuous efforts to induce the 
Canadian Government to give British manufacturera fair play in 
plscing its public contracts. It appears that Canada alone, of the 
self-governing colonies, makes no effort to do this, the time limit 
usually fixed being so shcrt that British firms have no opportunity 
to tender. Thus these contracts naturally go to the United States 
of America. Having regard to the close relations between Canada 
and the Mother Country, there is good reason to hope that our con- 
temporary's efforts will be successful—especially as the Parlia- 
mentary Commercial Committee has taken up the matter. 


Fire Prevention.— We understand that a protest has 
been lodged with the Chairman of the British Fire Frevention 
Committee by the May-Oatway Fire Appliances, Ltd., against the 
constitution of the jury set up to judge the electrical calls to brigade 
ou Friday last. The objectors allege that the jury selected to deal 
with this class was unsuitable. Instead of fire brigade officers and 
electricians, the judges consisted of two insurance surveyors, one 
borough surveyor, an architect, and Lt.-Colonel Fox, the respected 
head of the Salvage Corps. The objectors claim that the majority of 
the members are inexperienced, and that they are unable to assess 
the precise degree of merit that any one device possesses in relation 
to the other numerous entries in the same class; they ask that a 
jary consisting of brigade officers and a working brigade electri- 
cian, & consulting electrician, with Col. Fox (one of the present 
jary), Mr. W. Muir (chief officer of the Liverpool Balvage Corps), 
and Mr.J. Sheppard (another of the present jury) be appointed as 
judges, to devote sufficient time to the examination of each appli- 
ance, and to subject them all, before a decision is come to, to a 
practical test, in which the conditions shall be equal forall. At 
the present time the class is not sub-divided into automatic and 
non-automatic calls. This, of course, should be done, and the auto- 
matics judged in relation to each other, and street boxes, &c., in & 
class by themselves. 

The absurdity of the proceedings of the L.C.C. in the matter of 
the appointment of & chief officer is fresh in our minds; but, 
judging from the case referred to above, the example of the L. C. C. 
appears to be regarded as а wise precedent. We caunot understand 
why itis not recognised that the official staff of fire brigades should 
be, first and foremost, electricians. The technical staff of the 
Government telegraph service is not recruited from the retired 
classes of the army and navy, nor yet from the ranks of insurance 
officials and sanitary engineers ! 


Belgium.—The Provincial Government authorities at 
Liéze lately invited tenders for the conversion of the tramway 
between Liége and Jemappe to electric traction, but not a single 
offer was received. 


The Telegraph Wire Export Trade.—. July proved to 
be an unusually quiet month as regards the exports of telegraph wire 
and ap tus connected therewith from this country. The value 
of the shipments is returned as only £27,340 as contrasted with 
£76,721 in June last, and no less than £897,601 in July, 1902. The 
big drop last month makes the year, so far as it has gone, compare 
unfavourably with the position a year ago, exports during the 
seven months ending with July last having amounted to only 
£1,466,194 as against £1,784,786 in the first seven months of 1902. 


Printing Works.— Messrs, Palmer & Co., of 42, Castle 
Street, Oxford Circus, have recently being favoured with instruc- 
tions to instal at the new works of the Colliery Guardian Co., Ltd., 
Furnival Street, Holborn, over 300 8-с.р. lamps and 24 н.р. in 
various sized motors, which are to drive Wharfedale and other 
printing presses, Beyond this the principal offices are to be fitted 
with electric radiators, forming & complete and modern instal- 
lation of electrical power, lighting and heating. The instal- 
lation has been designed and is being carried out by the contractors' 
engineer, Mr. J. F. Davie. 


Trade Announcements. — The British Westinghouse 
Electric and Manufacturing Co., Ltd., bas found it necessary to 
open a new branch office in the Sheffield district. This office will 
de under the management of Mr. W. S. Doran, at York City and 
County Bank Buildings, Sheffield. All present and prospective 
clients of the company in the Sheffield neighbourhood are requested 
to communicate direct with this office in future. 

Messrs. Gent & Co., Faraday Works, Leicester, have appointed 
Mr. Harold Eliict, of 30, Bootle Strcet, Manchester, to represent 
them in Lancashire, Cheshire, North Wales aud West Riding of 


Yorkshire. 


Disclaimer.— Referring to the report in our issue of the 
3let ult. of tbe proceedings under the failure of Noel Francis 
Nalder, of 19, Queen Victoria Street, E.C., some confusion 

гв to have arisen between the name of the debtor and that of 
Mr. Francis Henry Nalder, one of the managing directors of Messrs. 
Nalder Bros. & Thompson, Ltd. We are requested to make it clear 
that Mr. Francis Henry Nalder has not, nor ever has had, any con- 
nection whatsoever, direct or indirect, with Mr. Noel Francis 
Nalder, nor has he or the firm of Nalder Bros. and Thompson, Ltd., 
ever bad any connection with any of the companies in which Mr. 
Noel Francis Nalder was interested. е 


Dissolution.—The partnership hitherto held by Mr. 
A. Hunter in the Accessories Manufacturing Co. has been 
dissolved as from July 31st, 


.Rock Hotel, Haytor. 


Catalogues and Lists, —A very complete list of electric 
bells and accessories has come to hand from MB. G. Brac tix, of 
217 and 218, Upper Thames Street, E.C. Besides a large variety of 
bells of the ordinary patterns, the catalogue deals with electric 
buzzers, relays, tramway bells, watertight bells, mining bells, indi- 
cators, batteries, pushes, wires, staples—everything, in fact, that the 
bell-banger can require. A special leaflet is allotted to '' high- 
tension current" bells and indicators, for use on circuits at 60 to 
500 volta. 

The UNBREAKABLE PULLEY AND MILLGEARING Co., LTD. send 
us а card illustrating their manufactures. 

We have received from the ELECTRICAL Co., LTD., of 122—124, 
Charing Cross Road, W.O., particulars and illustrations of their 
newest types of oil-cooled transformers for three-phase currents for 
outputs ranging from 1 to 50 kilovolt-amperes. No artificial cooling 
is necessary with these apparatus, and the final temperature 
does not exceed 70°—90° Е. above that of the surrounding air after 
24 hours’ run at full load. The transformers are all enclosed in 
iron tanks, which can be used in exposed positions, and are of the 
three-core typo with common yokes. 

Messrs. JOHN SPENCER, LTD., of Wednesbury, have sent out a 
very useful pocket knife with two blades; the handle is of steel and 
has engraved upon it measures of 3 in. with sub-divisions to the „, th 
of an inch, and also centimetre and millimetre scales. 

Messrs. Perrson & Co., of 17 and 18, St. Dunstan’s Hill, E. C., 
have sent us а handsomely-executed illustrated des-ription of the 
“Joly " system of construction of staircases, roofs, bridges, switch- 
board galleries, &c., of which they are the sole constructors in this 
country. 

Messrs. BeRGTHEIL & Youna, of 12, Camomile Street, E. C., 
have issued a new price list relating to their ' B. & Y." motors for 
direct current, from +; to 13 B.P., which are made open, ventilated 
enclosed and entirely enclosed, in standard shapes and sizes. The 
list includes starting resistances. Other liste give particulars of 
their ventilating fans, flexible Zodel-Voith couplings, &c. 

Messrs. THE BERGMANN ELECTRICAL WORKS, of 11, Farringdon 
Avenue, E. C., have sent us leaflets showing their three-phase 
generators and motors of various types, and their direct-current 
“ tandem motors" for economical control. A special pamphlet 
describes the last-named system, which consists essentially in the 
use of a series and а shunt motor mounted in a common housing, and 
connected with a controller which gives seven combinations and 28 
steps in all. At starting the two armatures and the series winding 
are in series, and the shunt winding is excited from the mains; at 
full load the two machines are in parallel across the mains. A 
separate list describes an electric speed indicator for ships’ engines, 
which is, of course, applicable for similar purposes on land. ‹ 

The August Progress Leaflet” of the GENERAL ELECTRIC Co., 
Lrp., draws attention to reduced prices for switches, &c., and to 
the company's special lines of traction supplies. Amongst the 
latter the principal feature is the “ Acme patent splicing sleeve " 
invented by Mr. R. Humphries, chief engineer of the Isle of Thanet 
Tramways and Lighting Co., Ltd. The sleeve is in two parts, 
which are slipped over the broken ends of the trolley wire; the 
latter are then flattened out with a hammer, and the two halves of 
the sleeve are pulled together апа joined with а screwed brass 
nipple. The joint can afterwards be permanently eoldered up, if 
desired, at any convenient opportunity. 

Mrssrs. E. СООРЕВ & Co., Ltp., of 86, Leadenhall Street, 
E.C., draw our attention to their “ Cooperite" jointing rings for 
high pressures and superheated steam, acid or alkaline fluids, &c. 

Messrs. W. F. STANLEY & Co, Lrp., of Great Turnstile, 
Holborn, W.C., have issued a leaflet describing their new railway 
level, which is constructed on a new principle, giving greater 
strength combined with simplicity. 

THe Britisn Titomson-Houston Company, Limitrep, of Rugby, 
have sent us their pamphlets Nos. 147 and 148, describing 
respectively their B.T.H. Edison round bulb electric lamps, for 
which a high efficiency is claimed, and a variety of porcelain 
insulators, brass cleats and brass connectors. 

The STIRLING Co., of 53, Deansgate Arcade, Manchester, send us a 
handsome pamphlet relating to their water-tube boiler, entitled 
“ Economical Steam Raising,” No. 12. The pamphlet gives a lucid 
description of the boiler, with its management, and a quantity of 
data relating to tests made to determine the efliciency of the 
boiler. A copy will be sent to anyone applying to the above 
addreas. 

We have received from the C. W. Hunt Co., of 45, Broad way, New 
York, leaflets illustrating their steel coal tubs and contractors’ tubs, 
which are stocked in various sizes. (ther of their manufactures are 
industrial rail ways, coal-handling machinery, hoisting engines, «>. 


Henley's Telegraph Works.—We are informed that 
the Admiralty have entrusted to Messrs. Henley’s Telegraph Works 
an important contract for laying cables and conduits, erecting arc 
lamps, &c., at the new Gibraltar Dockyards. Messrs. Henley are 
starting the erection of their additional works at Gravesend, and we 
understand tbat, besides the manufacture of cable at the new works, 
Messrs. Henley intend putting down plant for the drawing of high 
conductivity copper wire. The business community at Gravesend 
will greatly benefit by the increase of trade which will be brought 
about by the intlux of Messrs. Henley's workpcople. 


Annual Outing.—The first annual outing of the Dart- 
mouth staff of the Urban Electric Supply Co., Ltd., took place on 
August lat. The party proceeded by train to Paignton and drove to 
Hay tor Rocks vid Totnes and Ashburton. Dinner was served at the 
Leaving liaytor, and proceeding over the 
moors, the next stop was made at Beeky Falls, and Bovey Tracey 
was reached at 5:30; leaving at 7 30, the 9-10 train for Dartmouth 
was met of Torre, ending а most successful and enjoyable day. 
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Fire at Glovers’ Works.—4A small fire occurred last 
Baturday in an outlying store and auxiliary serving shed belonging 
to Mesars. W. T. Glover & Co., Ltd. The damage, fortunately, was 
not of sufficient consequence to affect the output, and is covered by 
insurance. 


Bankruptcy Case.— Last week the public examination 
of Hermann George Gwinner, of Union Court, Old Broad Street, 
E.C., was held before Mr. Registrar Hope. The statement of 
affairs showed gross liabilities £4,106 4s. 91., of which £3,930 48. 91. 
was expected to rank. There were no assets. The debtor stated 
that he had been engaged in forming syndicates to promote Bills in 
Parliament, none of which were passed. In February, 1901, he 
became manager and secretary of the London and Provincial 
Electric Construction Co., Ltd., which was formed to promote a 
Bill for the construction of the Charing Cross and Hammersmith 
Electric Railway; he was also concerned with the Electric Railways 
Co., Ltd., formed for the construction of a railway from Paddington 
to Victoria and the Oval, and au electric railway from the City 
to the Crystal Palace. Evidence was taken, and the examination 
concluded. 


ELECTRIC LIGHT AND POWER NOTES. 


Accrington.—.At the monthly meeting of the local 
co-operative society, the proposal to renew the society's electric 
generating plant excited some discussion. It appeared that energy 
for power purposes was obtained from the Corporation generating 

plant, but owing to failure to obtain preferential treatment in the 
matter of lighting, it undertook this itself. 


Barking.—The U.D.C. is responsible for the following 
curious resolution: — That the ——— Engineering Co. be charged 
14d. per unit for every unit consumed up to 200 in one month and 
44d. for every unit consumed in excess of 200." 


Belfast.—At the last meeting of the Corporation it 
was decided to extend the electric lighting mains to the suburbs 
of Knock and Sydenham. The extension will cost about £8,300. 

The electrícal engineer reported a very satisfactory increase in 
the output for the half-year ending June 39th, 1903, as compared 
with the corresponding period of 1902, the total units sold being 
934,493 against 679,474, or an increase of 37 per cent., the increase 
in revenue being 29 per cent. The average price paid per unit was 
3:066d. as compared with 3:263d. in 1902, or a reduction of about 
0:2 of а penny per unit. The increased output i8 accounted for by 
an increase in supply for lighting purposes of 24 per cent., and for 
power purposes of 66 per cent. A resolution was moved: —“ That 
the Committee strongly recommends the Law Committee to con- 
sider the desirability of promoting an Electric Power Bill for the 
district of the city of Belfast in the next session of Parliament, 
such Bill to contain the clauses now usual in Electric Power Bills as 
to conditions and prices for supply of electricity, raising of 
money, &c." 


Belgium.—4A company has just been formed at Fleurus, 
with a capital of £4,000, to be known as La Société des Ateliers de 
Construction, Chauffage et Force Motrice par ГА сеѓу1епе. 


Bootle.—A L.G.B. inquiry was held on the 6th inst. 


into the application of the Council to borrow £40,000 for electric 
lighting purposes. There was no opposition. 

The T.C has sanctioned tbe expenditure of £13,000 odd, for 
additions! plant required at the electricity station, Pine Grove, and 
for work in connection with it. 


Brighton.— The Committee, at their meeting on July 
27th, considered a letter from the British Westinghouse 
Electric and Manufacturing Co., Ltd., stating that they had made 
a mistake in quoting the sum of £580 for electrically-driven 
condensers, instead of steam-driven, in tbe works at Southwick, 
and that the price should be £1,400, as quoted in their letter of 
June 6th, 1903, forwarding their tender for the generating plant. 
The consulting engineer having reported thereon, the Committee 
were satisfied that the smaller sum was quoted in error, and 
accordingly recommended the Council to agree to pay £1,400 as 
the addition for electrically-driven condensers. 


Carnarvon.— The plans of the new electriclight works have 
been submitted and adopted, subject to their being approved by Sir 
W. H. Preece, the consulting engineer. 


Clacton.— The Council has received an offer from a local 
electrical firm, to supply electricity to the business premises 
in the centre of the town on condition that the Council takes over 
the installation after an agreed period of years at cost price. 


Clydebank.—A plebiscite of the ratepayers is to be 
taken to ascertain whether they are in favour or not of the T.C. 
going on with a burgh electric lighting scheme. This decision is 
the result of letters of protest which the T.C. received from the 
largest employers of labour in the district, against the scheme being 
proceeded with. 


Dewsbury.—The accounts for the year ending March 
31st last just issued, show that the electricity revenue amounted to 
£5434 38. 103d. This sum included £5,173 Ов, 24d. for the sale of 
energy: and £168 14s. 10d. for meter rents, &c. On the expendi- 


ture side £1,602 98. 2d. is put down for the generation of electricity; 
£84 13s. 1d. for distribution; £256 2s. 114. for rates and taxes; 
and £797 14s. 6d. for management expenses. The net revenue 
account shows an income of £2 661 16s. 114d., and an expenditure 
of £2,753 198. 10d., there being thus a deficit of £92 28. 104d., as 
compared witha deficit last year of £378 5s. 8d. In the balance- 
sheet the assets are put down at £46,319 Os. 54d., and the liabilities 
at £33,971 8s. 4d., showing a surplus of £7,347 12s. lad. 


Exmouth,—The question of combining a destructor with 
the electricity works of Меавтв, Crompton & Co. has been con- 
sidered. It is suggested that the following offer be made to Messrs. 
Crompton :—“ That the Council (subject to the approval of the 
Local Government Board) supply steam from their destructor to 
Messrs. Crompton's electricity works at 1d. per Board of Trade unit, 
as measured by the meter controlling the generating set worked 
solely by the destructor steam, subject to the following conditions: 
The destructor to work along with the night load of the electricity 
works; Messrs. Crompton to provide and work the generating set 
required; the Council pay Messrs. Crompton £10 per annum (sub- 
ject to conditione to be agreed upon) for the use of the electricity 
works chimney shaft ; and the Council maintain the destructor, and 
provide all labour and everything requisite for generating the 
steam, clearing away clinkers, &:. 


Friern Barnet.—The U.D.C. has instructed the clerk 
to apply to the L.G.B. for an extension of the electric lighting prov. 
order. 


Glasgow.—The report of the Electricity Department 
shows that on the year's working the department is in arrears to 
the extent of £13 200, after making allowance for depreciation' 
sinking fund, &c. The following are the details :— Revenue from 
electricity, £127,000, ав compared with £103,000 last year—an in- 
crease during the 12 months of £24,000. Generating and distribu- 
tion ccst £57,500, and provision was made for financial charges 
to the extent of £45,000, leaving a balance of £24,500. For 
depreciation applicable to tae year the committee has, however, 
written off £37,500, thereby bringing out а net debit balance of 
£13,200. No alteration will be made in the charges to consumers. 


Gloucester.—The E.L. Committee has recommended 
that a sub-station and plant be erected at the Cross, at a cost of £350, 
for pressure regulating purposes in the Lower Barton district. It 
was also decided to recommend that the tramway routes be elec- 
trically lighted, and the cables laid at the same time as the traction 
feeders. 


Gosport.—Plans and estimates are being prepared for 
installing the electric light, in the Clarence Viotualling Yard, 
Priddy's Hard and Forton Barracks. 


Gowerton.—The proposed electric lighting scheme has 
been abandoned through, it is stated, lack of support from the 
railway companies and public building authorities. 


Guildford.—The Guildford Electricity Supply Co., Ltd., 
has been requested to extend its mains by the main Epsom road to 
the village of Merrow. It, however, could not comply with the 
request on account of the expense, except by overhead wires. The 
B. of T. bad no objection to this if the consent of the local authority 
were obtained. The company accordingly asked permiseion to erect 
such wires. It was decided to refer the matter to the County 
Council, with an expression of the Rurai Council's opinion that it 
was not desirable that electricity Should be conveyed by means of 
overhead wires. 


Holvhead.—At a special meeting of the U. D. C. it was 
decided to enter into a contract with Mesers. Meldrum for the 
supply of a destructor plant, and with the National Wiring Co. for 
electrical plant, in connection with the E.L. scheme. 


Hull.—On the minutes of the E. L. Committee, Alder- 
man Holder drew attention to the statement that the eng'neer 
estimated the value of the ordinary electricity plant at £220,000. 
The same statement also showed that the actual cost had been 
£252,546, which latter item he contended should have included 
£1,785, which was transferred from revenue in 1896, but which was 
now deducted from it. 


Huntingdon.—The Hiram Maxim Electrical Co. having 
intimated their intention of applying for an electric light prov. 
order for the town, it was resolved to inform them that the 
Council intended to apply for a prov. order for the borough. 


IIkley.— The Gas Committee has decided to approve the 
application of the Empire Electric Light and Power Co. for а prov. 
order. 


London.—IsuiNcGTON.—At the last B.C. meeting a long 
discussion took place upon a report from the borough treasurer dealing 
with the accounts of the electric lighting undertaking for the year 
ending March 31st, 1903. It appeared that a heavy loss was caused 
to the undertaking by reason of the energy for public are lighting 
being supplied, at less than cost price; thereby precluding the pro- 
vision of а reserve fund for depreciation. The exact cost of 
production per unit of electricity during the past year was 4'44d., 
while the charge made to the Council is only 34d. per unit. The 
Lighting Committee recommended that the charge be increased to 
the exact cost of production and maintenance. It was alleged that 
the borough treasurer had made а mistake as to some of the figures, 
and in the result the whole matter was referred beck for full 
inquiry. A Special Committee, appointed some time ago to inquire 
as to overtime, wages, &c., at tbe electric lighting gtation, recom- 


. 


mended that a chief assistant and distributing engineer be appointed 
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who shall be directly responsible to the electrical engineer 
for all distribution work and have the control of the outdoor 
staff, and that the salary commen e at £250 a year, rising 
by annual increments of £25 to £300. Also that au assistant 
engineer and works manager be appointed, who shall be directly 
responsible to the electrical engineer for all works connected 
with the construction, running, and repairs at the station, 
and have the control of the indoor staff, and that the salary 
commence at £200 а year, rising by annual inorements of £25 to 
£250. These recommendations were agreed to, as well as others 
abolishing “dirty money," laying down that no overtime be 
allowed to men on the weekly wages list until they had completed 
their full ordinary time; further, that no overtime be allowed to 
the clerical staff or electricians, but that, in case of emergency 
allowances be given for meals. 

HAMPSTEAD.—The Lighting Committee has recommended, that, 
with a view to improving the draught of the chimney at the electric 
lighting station, steam jets be fitted to two of the boilers as an 
experiment, at & cost of £30. 

WoorwicH.—As a result of an audit of the accounts of the 
Woolwich Electric Lighting Co., the Borough Council has benefited 
by & reduction of £664 17s. 7d. in the purchase price of the under- 
taking. 

Londonderry.—4At a special meeting of the Corporation 
on 31st ult., a motion was passed in favour of issuing mortgages on 
the rates for the carrying out of the private electric lighting and 
power scheme, at а cost of £15 000. The L.G.B had sanctioned а 
loan originally, but the Board of Works vetoed it as a commercial 
enterprise and recommended the issue of stock. Practically no one 
took up the stock, hence the present arrangement of mortgaging 
е 55 850 The Corporation has an unexhausted borrowing power of 

,000. 


Ludlow.—The T.C. has decided to make application to 
the Local Government Board for powers to borrow 4£8,250 for 
carrying out a scheme of electric lighting, and for the purpose of a 
refuse destructor. The scheme has been prepared by Mr. John 
Parker, Hereford, and the Corporation has already consulted an 
expert upon the details, his opinion being entirely favourable. 


Milford-on-Sea.—4 company has been formed by some 
of the residents to give a supply of electricity for lighting and 
power purposes at this pleasant seaside resort. Milford is situate 
on the Hampshire coast not far from Lymington, and a lovely view 
of the Isle of Wight is obtainable from the cliffs. In connection 
with the plant to be installed, the motive power will be obtained 
from gas engines of Messrs. Crossley’s make, and as there is no 
public supply of gas, producer gas will be used, this plant also being 
of Messrs. Crossley's design. The contractors are Messrs. Christy 
г. & Middleton, and the consulting engineer ів Mr. L. Alwyn, ої 

ndon. 


Nuneaton.—The L.G.B. has sanctioned a loan of £1,200 
for electric lighting purposes. 


Oldham.—To inaugurate the opening of the new elec- 
tricitv «tation, the Electricity Committee partook of what was 
described in the minutes as “a light dinner," the items including 
37 bottles of champagne, 30 bottles of wine and whisky, and 475 
cigars, the total cost being £57 9s. 9d. When the matter came up 
for confirmation a member of the council asked what would have 
been the cost of “ а heavy dinner," while another pointed out that 
it had cost more to wash the dinner down than to pay for it; but 
the minutes were passed. It will be recalled that the Council 
recently countermanded numerous invitations which it had issued to 
an inaugural luncheon, on the score of expense. 


Rangoon.—Twelve tenders have been received for 
electric lighting and traction in Rangoon—eight from Messrs. 
George Gilliespie & Со., representing Messrs. Kilburn & Co. and 
Messrs. Crompton & Co., two from Mesers. J. W. Darwood & Co., 
one from the Brush Corporation, and one from the Rangoon Electric 
Syndicate. 


Reading.—On Thursday of last week the Town Council 
considered the fact that the contract for public lighting with the 
gas company expires in October. It was resolved to ask both the 
gas company and the electric lighting company to submit schemes. 


Scarborough.—The T.C. has decided to write to the Scar- 
borough Electric Lighting Co. and ask them to quote a price for the 
supply of the energy for lighting the drive by electricity, the Cor- 
poration to provide the standards and other necessary fittings. АЁ 
the present moment the Corporation is not committed to any par- 
ticular way of lighting the drive. 


Sheffield.—A proposal has been made as to the utilisa- 
tion of the spare steam at the Penistone Road destractor, for the 
purpose of generating electricity for lighting streets in the neigh- 
bourhood of the destructor. The estimated cost of the installation 
of the necessary plant, lights, &c., for lighting 100 lamps would be 
£3,000, not including the annual cost of maintenance. 


Sleaford.—The U.D.C. has agreed to the recommenda- 
tion that a new engine and dynamo should be obtained at a coat of 
£754, and а new boiler at a cost of £625. With the public lamps, 
there are now 3,004 lamos connected, and applications have been 
received for connecting 226 more. At periods of heavy load when 
the shops were lighted in addition to the streets, the plant was fully 
at work, and there was no reserve in case of a breakdown. 


Sowerby Bridge.—The Council has decided to circu- 


larise the district with a view to estimating the probabte demand 
for electricity. 


. firet car in motion. 


Spain.—Application has been made for a concession, to 
put down a plant, to utilise the water-power of the River Guadelope 
at Pitarque, in the generation of electrical energy for power 
purposes. 


Stockton.—The Committee has reported that a letter 
has been received from the L.G.B., expressing the opinion that the 
Council had no power to borrow money to purchase electric motors, 
to let out on hire. 


Stourport.—The U.D.C. has decided to obtain expert 
advice, as to the advisability of obtaining a prov. order and 
ultimately supplying electricity in the district, or as an alternative, 
of obtaining a supply in bulk from the Shropshire and Worcester- 
shire Electric Po ver Co. 


Wallsend.—4A proposal to erect a municipal refuse- 
destructor and E.L. works, was lost by nine votes to eight— in 
favour of disposing of the rubbish at sea. 


Watford.—The Watford Tradesmen’s Association has 
passed a resolution —' That it is desirable that the Watford U.D.C. 
do not proceed with any further application to the L.G.B. for 
electric lighting purposes, until an exhaustive inquiry has been made 
үк the whole system, which at present is such a heavy burden on 
the rates. 


Wednesbury.— The Local Government Board has 
sanctioned a loan to the Corporation of £11,000 for electric light 
purposes. The losn is to be spread over of а period of 25 years. 


Whitby.—At the monthly meeting of the Council it was 
decided to borrow a further sum of £2,500 for extending the electric 
lighting undertaking. 


Wolverhampton.—The Town Council has decided that, 
ав and from October let next, the price of energy for lighting 
purposes be fixed at 5d. per unit, on a maximum demand for an 
average of 14 hours per day, and 23d. per unit for all energy con- 
sumed in excess. This is equivalent to a reduction of 15 per cent. 


ELECTRIO TRACTION NOTES. 


Belfast.—The secretary of the Belfast Tramways Co. 
has informed the town clerk that his directors cannot accept the 
proposed agreement for the compulsory purchase of the system, and 
must oppose any Bill promoted by the Corporation for such pur- 
pose. The Corporation has informed the company that it will 
proceed in the next session of Parliament with the Bill, of which it 
will give notice. 


Brighton.—On Thursday last week the T.C. decided to 
apply for & prov. order to construct a double line of tramway from 
London Road along Preston Road to the borough boundary, a dis- 
tance of about one mile. Considerable opposition has at times 
been raised to this proposal, as Preston Road remains the only route 
out of Brighton which has no tramway laid along it. The whole of 
the London traffio traverses this road, but as the Preston district 
which it will serve has no system of communication with Brighton 
the proposed line ís a necessity. 


Burton-on-Trent.— The tramways are now in full opera- 
tion, baving commenced running on Bank Holiday. The Mayor (Coun- 
cillor Roberta) and members of the Corporation together with some of 
the principal townspeople met at the Town Hall, and Success to the 
Undertaking" was given on the proposition of the Mayor, who 
reviewed the history of the undertaking. He ssid they had up to 
the present, spent about £80,000. They bad 53 miles of track, about 
half of which was double, and 20 cars costing £550 each, 17 of which 
would provide a full service. Thousands of people lined the 
streets and indulged in some cheering when the Mayoress set the 
The cars were all gaily bedecked with bunting, 
and were packed to their utmost capacity each journey. A ride on 
the cars was the chief holiday feature, and many hundreds of people 
failed to secure seats. By 11.30 it was estimated that 20,000 pas- 
sengers had been carried. On Tuesday, aud again on Wednesday, 
there was а great rush for the cars, people waiting for hours in 
the hope of getting a ride. A plebiscite of the borough is being 
taken on the question of running the cars on Sundays. 


Dresden.—We are informed that special authorisation 
has been issued tothe Deutsche Strassenbahn-Gesellschaft, of 
Dresden, to equip a short section of their existing tramway lines on 
the Kingsland surface contact system, preliminary, if the results 
ате satisfactory, to its extension over the Dresden tramway system 
generally. This will be a matter of considerable interest to 
English Corporations and others who at present have this system 
under consideration. 


Erith.— We understand that а misapprehension has 
arisen regarding the progress of the U.D C.'s tramways Bill through 
Parliament, to which we referred iu our issue of Joly 10th. 
Altoough the fall amount of capital asked for has not been accorded, 
the sum of £165,000 has been granted, so far as the matter has gone, 
and the Bill has not been thrown out. 


Holy well.—The U.D.C. will support a Bill promoting 
the making of an electric tramway from Sandycroft to Buckley - 
and Hawarden. 
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Kilmarnock.—Negotiations have been entered into with 
the burghs of Kilmarnock, Troon, Irvine, Kilwinning, Saltcoats, and 
Ardrossan, for the purpose of making a joint application for a prov. 
order to provide an electric tramway system for the district. The 
proposal is meeting with considerable favour. 


Leeds.— We mentioned recently that Mr. Hamilton, 
manager of the electric tramways, bad declined the offer of the 
Birmingham Corporation to take charge of its tramways. In order 
to retain Mr. Hamilton’s services, the Leeds Tramways Committee 
offered to raise his salary from £900 to £1,200 per annum, with 
further increases in three years to £1,500; the Council, however, 
last week refused to grant the increase, and Mr. R. A. Smithson, 
chairman of the Committee, has tendered his resignation. Both he 
and, still more, Mr. Hamilton, have good ground for indignation at 
the course adopted by the Council, whereby Mr. Hamilton is 
deprived of both chances of advancement. 


London United Tramways. — The recent  pro- 
ceedings at the West London Police Court, where the London 
United Tramway Co. took action against two of its employés, have 
drawn public attention to the feeling of discontent which prevails 
among the men generally. The men had been discharged because 
they attended a midnight meeting held some three weeks ago to 
form a branch of the Tramway Workers’ Association. The effort 
to form an association seems to bave failed, owing to the drastic 
rule which prohibits attendance at a meeting under pain of dis- 
missal. This is regarded by the men as an unwarranted interference 
with the liborty of the subject, and the right to dispose of their 
own time as they please. 

Last week Sir Herbert Jekyll, assistant secretary of the 
B. of T., conducted an inquiry into the scheme of the 
London United Tramways Со. for an extension of their 
system to various parte of Middlesex, including  Sunbury, 
Bouthall, Hanworth, апа other districts. The echeme had been 
sanctioned by the Light Railway Commissioners, and came before 
the B. of T. for confirmation. An amendment was advanced by the 
Middlesex County Council, based on а recommend ation by Colonel 
Yorke, to vary the provisions of the Order so as to require that the 
minimum width of the roadways along which the trams pass shall be 
32 ft. instead of 24 ft. This gave rise to an important discussion. 
It was stated that if a minimum width of 32 ft. were insisted on, 
the company would have very seriously to consider whether they 
could proceed with the Order. Мт. Moreton Smith, on behalf of 
several District Councils, also urged that in respect of these roads 
the Middlesex County Council had no locus standi, and proteated 
ет шш attempt to override the agreements of the District 
Councils. 


London.—A complete breakdown of the L.C.C. electric 
tramways, on Tuesday last, caused great inconvenience to the public, 
especially as the rain was falling in torrents. The omnibuses, which 
have become scarce since the new system was inaugurated, were 
naturally unable to cope with the crowds. Unfortunately, a dislo- 
cation of the electric service interrupts the old horse-car service, as 
well as the cable service over Brixton Hill, wherever the different 
systems are interlaced. The beauties of the conduit system are 
more apparent to the County Councillors as they drive home- 
wards than to their miserable electors trudging home through the 
floods. 


Manchester.—The refusal of the Corporation to carry 
passengers on the electric cars up the steep gradient from Chester- 
gate into St. Peter's Square, has evoked bitter complainte from the 
Stockport public; in order to get over the difficulty an order has 
been placed to equip a large number of cars with the Westinghouse 
magnetic brake, which will be put in service on the Stockport 
route, and it is hoped that the cars so equipped will be able to 
safely negotiate the heavy gradient. 


Mersey Railway, — The Mersey Railway Co. have 
found, as a result of the electrification of their line, that it is 
possible, without interfering with the efficiency of the service, to 
effect various economies in the supervision expenses. Hitherto 
each station has, according to the Liverpool Mercury, been under 
the charge of an inspector, at a wage of 328. to 358. a week, whose 
duty it was, among other things, to despatch the trains with regu- 
larity ; but as this work is now done by the crews of the electric 
trains, it is considered that all the necessary platform control can 
be given by a station foreman at a wage of 278. a week of seven days, 

and this change is about i> be made general on the line. Another 

economy is to be the gradual introduction of youths as junior con- 
ductors, to attend to those intermediate cars where the opening 
and closing of gates and signalling to the guard is all that is 
required. These junior conductors are to be paid 10s. a week of six 
days, instead of the 18s. now paid to baggage and all other con- 
ductors. No change has been made in the remuneration of the 
experienced officials filling the positions of drivers, guards and 
Bignalmen. 


Paris Underground Electric Railway.—A terrible 
disaster took place on Monday night on this railway, no fewer 
than 84 passengers being killed. It seems that & motor hauling & 
train broke down, and the train was pushed by а second train— 
both having been emptied of passengers —towards the terminus. 
On the way both trains caught fire, and eventually the blazing trains 
came toa standstill, and were abandoned by the officials. Meanwhile, 
& third train was stopped, 300 yards in rear of the first two, at the 
entrance to a station (Gare des Couronnes); the passengers alighted 
on the track, and, seized with panic, fled for their lives, but in the 
dense smoke most of them lost their way, and were unable to find 
the exit, Jt was at first supposed that but few lives were lost, and 


it was not until the following morning that the full extent of the 
hideous calamity was discovered, as the tunnel was unapproachable 
owing to the heat and smoke. 

The first break-down occurred in the open, and had not the driver 
unwisely decided to enter the tunnel, in the hope of reaching 
the terminus, the danger would have been trifling. Obviously the 
loaded train ought not to have been allowed to approach the burn- 
ing trains—how such a thing could be permitted is quite incom- 
prehensible. 

The bearing of the disaster upon the working of the London 
electric railways deserves serious consideration. The Liverpool 
accident should have sufficed to give warning of the danger, and 
the Paris Metropolitan Co. ought to have guarded against it; the 
utmost precautions must be observed by our own officials, and 
the use of combustible materials of construction rigorously avoided. 
We believe, however, that the construction of the tube railways with 
separate tunnels is an important factor in ensuring the safety of 
passengers. 


Portsmouth.—Mr. E. Rotter, electrical engineer for the 
Portsmouth Corporation Tramways, has submitted to the (‘ommittee 
the following statement showing the working out of the completed 
contracts, Nos. 1 to 6:—Electric cars, £49,270 178.; station plant, 
£31,936 103. 6d.; power buildings, £12,437 78. 1d.; permanent way 
and feeders, £218,554 6s.; overhead lines, £27,500; car-sheds, 
£17,847 10s. 8d. The grand total amounts to £378,425, of which 
£12,643 118. 10d. is stil] outstanding. 


Southport.—On August Bank Holiday the Southport 
Corporation tramway system scored a record by taking £159 8s. 4d. 


during the day on the cars, while the Southport Tramways Co. 
carried 24,000 passengers. 


Wallasey.—At the monthly meeting of the U.D.C., Dr. 
Napier said that the Tramways Committee had decided to proceed 
with the extension of the system to serve certain new districts. 
The proposed extensions would cost £52,100, but the cost of the 
various road-widenings would be about £101,000. Car-shed 
extensions would be needed which would cost 4 000, and 20 new 
cars would cost £12,000, making a gross total of £169,100. The 
scheme had been the subject of a report by Mr. W. H. Travers, the 
surveyor, and the Committee had adopted it. The minutes con- 
taining the Committee’s decision were confirmed. 


Walsall.—It appears that, according to the present 
arrangement of the tram lines, now nearing completion, when the 
British Electric Traction and the Walsall systems meet at a 
certain point there will be а serious block. This is a 
matter for arrangement between the Corporation and the British 
Electric Traction Co., and it is stated that by a mutual agreement 
the difficulty can be got over by the construction of a loop line, 
which would be the means of giving complete intercommunication 


between every part of the town and district, and the towns of Wed- 
nesbury aud Darlaston. 


Wednesbury,—As a result of the negotiations which 
bave been going on for some considerable time between the Corpo- 
ration and the Tramways Co., terms have now been arranged for the 
electrification of that portion of the South Staffordshire line 
between Wednesbury Bridge and the White Horse Hotel. It is 
hoped that the work will be completed before the New Year. 


Wolverhampton.—The Tramways Committee is experi- 
menting with a petrol motor omnibus for public traffic. As in the 
former experiments of the Committee, the omnibus is the property 
of the makers, and has been lent for the occasion. When will thia 


Committee of flighty experimentalists learn common-sense, and 
abandon its trifling ? 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow.—At a recent meeting of the sub-committee on 
finance of the Corporation (‘ommittee on telephone service, 
the financial statement for the year ending May 318, was 
submitted. It stated that the total revenue was £55,728, and the 
working expenses £15,967, making the net revenue £39,761, out of 
which the following requirements had to be met :—Interest £6,642, 
sinking fund £5,806, Post Office royalty £3,405, aud terminal fees 
£1,497, a total of £17,352, leaving a balance of £22,108. Adding 
the surplus of £398 from the preceding year the balance is £22,807, 
which is dealt with as follows:—Proportion of rental applicable to 
year 1903-4 carried to suspense account, £20,714, leaving a surplus 
of £2,092 which the sub-committee recommend should be carried 
toa reserve fund. The expenditure un capital account for the 
year was £78,556. 


The Pacitic Cable.—In the House of Commons recently 
the Chancellor of the Exchequer, in reply to a question by Sir M. 
Hicks Beach, stated that the accounts showed a total net expenditure, 
charged to the Exchequer grant, up to March 3lst last, of 
£91,437 4s. 11d. ‘This charge covered interest and also the working 
expenses of the cable so far as they exceeded the traffic receipts. 
It included nothing for sinking fund, as the first instalment of the 
annuity for repayment of the money borrowed for construction 
does not become payable till December next. The share due from 
the contributing colonies in respect of the expenditure to March 
3186 last ів £65,374 5s. 4d., and payment will be claimed from the 
colonies as soon as the Board's acccunta are received. 

(Continued on page 267.) 
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WIMBLEDON ELECTRICITY WORKS. 


THE popularity of Wimbledon as one of the residential 
suburbs of London may be judged by the fact that, between 
1893 and 1903, its population has increased from 25,000 to 
16,000 inhabitants. Practically the whole of the town is of 
a residential character, there being no important industries, 
and a large proportion of the inhabitants travel to London 
daily. ; | 

The town is unique in respect of its very remarkable 
development of street lighting by electricity, as will be 
shown later on. 

The question of providing an electricity supply for 
Wimbledon was first raised in 1894, and in 1897 the Council 
obtained a provisional order; Mr. A. H. Preece was 
appointed consulting engineer, and reported on a scheme. 
Mr. Preece's designs provided for a combined refuse 
destructor and electricity works; they were approved 
by the Council, and tenders were invited for carrying out 
the work. 


The original scheme provided for 5,000 %-с.р. : 


and measures 44 ft. by 82 ft.; next to it are the sewage 
pumping works of the Council, which will no donbt be 
driven by electricity in the near future. 

Important extensions are now in progress, to the designs 
of the electrical engineer, Mr. Н. Tomlinson-Lee, which, 


BLEcTRICITY AND ркъткисток Works, AND SIDING. 


when completed, will practically double the capacity of the 
station. 
The boiler-house at present contains five Babcock and Wil- 


lamps, bat this number was far exceeded during the firstu- cox boilers, rated at about 1,700 н.р. A new 500 -H. P. boiler 


INTERIOR ОР 


year's working, no fewer than 16,000 lamps being connected 
during that period. The high-pressure alternating system was 
adopted, and a site was chosen for the station close to 
Wimbledon Park railway station, about 1} miles from the 
centre of the area of supply. | 

The buildings are constructed of brick. The engine room 
measures 68 ft. x 82 ft., and has a dado of Crystopal ” 
tiles built round the walls. The boiler house measures 
116 ft. x 52 ft. The general offices for the engineer and 
staff, and the stores, adjoin the engine room. All the rooms 
‚вте well lighted and ventilated. 

The refuse destructor house adjoins the main building, 


ENGINE Room. 


is in course of erection in this boiler-house. Each boiler 
is connected by two 4-in. branches with the main range, 
7 in. in diameter, which runs the whole length of the boiler- 
house, and is fitted with valves constructed by Messrs. 
Fletcher Bros., of Ashton-under-Lyne. Each boiler is pro- 
vided with mountings of Messrs. Hopkinson’s make, and a 
B. & W. superheater ; the latter are continually in use, the 
steam being superheated to between 450° and 500° Fahr. 
The firing is done by hand, best Welsh coal being used. 

The water for the boilers is derived at present from the town 
mains, and is of a rather hard quality, only a small quantity 


of condensed water being used. The water is fed to the 
F 
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boilers by means of two Worthington duplex pumps, rated 
at 2,500 galloas per hour each. А Weir direct-acting steam- 
driven feed pump is about to be installed, capable of deliver- 


iBABCOCK & Wircox BOILERS 


ing 5,000 gallons of water per hour, 
Duplicate suction and delivery pipes for 
the pumps, and duplicate steam ranges, 
are provided. There is a storage tank of 
about 4,000 gallons capacity, and the 
provision of an additional tank of 30,000 
gallons capacity is contemplated; а 
Green economiser of 128 tnbes is also 
about to be erected. 

At present coal is brought to the 
Station by road, but а siding is being 
built from the main line of the L. and 
S. W. Railway, by means of which the 
coal trucks will be brought up an incline 
to а combined turn-table and weigh- 
bridge, from which they will be run on an 
elevated truck right over the boiler house, 
delivering the contenta on the boiler house 
floor in front of the boilers, 

The chimney shaft at present in use 
is situated in the boiler house, It is 
octagonal in shape, on а square base, 
and is 96 ft. in height, with an internal 
cross-section of 20 sq. ft. 

The destructor plant consists of four 
Beaman & Deas cells connected with 
two B & W. boilers, similar to those in 
the coal-fired boiler house; these 
boilers are entirely separate, and form 
two.combinations with the destructor 
cells. There is an incline from the 
roadway on to the tipping platform 
alongside the destructor house. The 
refuse is tipped here, and then hand-fed - 
into hoppers above the furnaces, from 
which it is admitted to the latter. 
About 30 tons of house refuse and 15 
tons of sludge from the adjoining sewage 
works are destroyed daily, and this is 
considered to be a very satisfactory result, 

From the main steam range in the boiler house two main 
steam pipes are taken into the destructor house, where they 
form a ring, to which each of the destructor boilers is con- 


nected. From this ring two branches are taken through 
the dividing wall to each engine. This arrangement enables 
the engines to be supplied from either side of the steam ring. 
The whole of the boilers, steam and exhaust pipes are covered 
with Messrs. A. Haacke’s patent fibrous packing ; the main 
steam branches to the engines, and the exhaust pipes, are 
further covered with blue steel sheet, which gives them a 
very neat appearance. as 

A main cast-iron exhaust pipe runs the whole length of the 
engine room to a condensing pit situated in the boiler house. 
The condensing plant is provided with a vertical exhaust 
pipe to atmosphere, 24 in. in diameter, at the base of which 
an atmospheric automatic exhaust valve of Messrs. Fletcher 
Bros’. make is fitted. The whole of the condensing plant 
was supplied by Messrs. Alley & MacLellan, of Glasgow, and 
is of the surface condensing type. The condenser has 1,927 
tubes, with a cooling surface of 3,400 вд. ft. The air pumps 
are of the “ Edwards type, and, like the circulating pump, 
are steam driven. The plant is capable of dealing with 
85,000 Ibs. of steam per hour; the condensing water is 
obtained from the River Wandle, which is about 300 yds. 
from the works, and is returned to the river after passing 
through the condenser. 

Before the exhaust steam passes into the condenser, it 
goes through a Holden & Brooke oil separator, which 
extracts the oil which passes with the steam from the engine 
cylinders. In connection with this oil separator there is 
installed one of Messrs. Holden & Brooke’s vacuum traps, 
which effectually deals with the trouble generally met with 
where feed water is derived: from condensed steam, namely, 
the presence of oil. The chief. engineer speaks very highly 
of this trap; he states that it has never failed in its duty 
since it was installed, and that it fully comes up to what the 
makers claim for it, as practically no trace of oil has he 
been able to find in the feed water derived from the 
condenser, 

The generating plant consists of five sets of Crompton 


ALLEY X МАОПЕ ДАМ CONDENSING PLANT. 


alternators, each driven by a Willans engine, three being of 
120 KW. capacity each, and two of 350 Kw. capacity each. 


The alternators are of the Crompton-Brunton type, with 
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disc armatures. The smaller machines are driven at 350 
r.p.m., and the larger ones at 888 r.p.m. All the machines 
work at 2,250 volta at full load, at a frequency of 50 cycles 


EXTERIOR OP WORKS, AND StTaFF QUARTERS, 


per second. Each alternator is provided with its own 
exciter, carried on an outboard bearing, those of the smaller 
sets being of the two-pole and those of the larger sets being 
of the multipolar type. 

All the engines are of the well-known Willans three-crank 
compound type, and are coupled direct to the alternators by 
flanged fly-wheel couplings. Se 

The high-pressure switch gear originally installed, and 
visible in our general view of the engine room, was made by 
Messrs. Cowans, Ltd. Owing, however, to the rapid growth 
of the undertaking, this was found to be unable to effectually 
and safely deal with the heavy currents that had to be trans- 
mitted, and it was decided to instal a new switchboard. The 
order in this instance went to Messrs. Ferranti, Ltd., of 
Hollinwood. The new board is mounted on a gallery at one 
end of the engine room, 
at a height of 12 ft. 
from the floor level, and 
is so arranged that it 
can be extended to meet 
all the future require- 
ments of the station. 
It at present consists of | 
15 standard 800-ampere | | 
panels, of which six are IET n 

ҮМ 


1 


provided for the gene- 
rators, two for the 
interconnector  switch- 
gear, and seven for the 
outgoing feeders. Over 
the top of the board there 
are fixed three high- 
pressure bus-bars, and 
these are arranged in 
such a manner that any 
machine or feeder can 
be connected or dis- 
connected by means of 
expansion plugs. The 
machines can thus be 
ran either separately, or 
in parallel, as desired. 
All the , high - pressure 
mains are of the con- 
centric type, and are 
тип with the outer 
earthed. Each feeder 
and generator is pro- 
vided with a separate 
ammeter and with 
duplicate fuse contacta. 
Special attention has been given to the exciter switobgear, 
which is mounted in the usual way in front of the generator 
panels, The switches and contacts are of heavy design, to 
prevent any possible derangement of the exciting current. 
The alternating current instruments are of the “ Ferranti " 
type, and the continuous current instruments are оѓ Messrs. 
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Nalder Bros. & Thompson’s make. All the ourrent passing 
to the feeders goes through one main watt-hour meter of the 
Westinghouse type, seen on the left hand of the switchboard 
in our views, A separate meter is provided for the street 
lighting supply. The usual synchronising gear and ac- 
cessories are provided. 

The whole of the machines and mains at the station were 
safely and effectually transferred on to the new switchboard 
a few weeks ago, without the continuity of the supply being 
in any way interrupted. 

The high-pressure trunk mains leaving the station are of 
the concentric type, and are paper-insulated and lead- 
sheathed ; the sectional areas are 1 sq. in. and O32 sq. in. 
These mains were supplied and laid by Messrs. Henley's, 
and they are drawn into earthenware ducts, The trunk 
mains after leaving the station run to three main 
centrally - situated sub-stations, from which high - pressure 
feeders are taken to some 35 outlying transformer sub- 
stations, as shown in the plan on p. 267. The three 
main sub-stations are equipped in such a manner that they 
can be interconnected at will, and some of the smaller sub- 
stations are similarly constructed. 

The street lighting of Wimbledon is unique, inasmuch as 
it is entirely controlled from the the generating station. One 
trunk main is run to supply the various street lighting sub- 
stations, these being kept entirely separate from the private 
lighting sub-stations. From the former sub-stations a low 
pressure 3-wire distribution system, with 440 volts across 
the outers, supplies some 1,150 street lamp-posts. Each 
post is surmounted by two 16-0.р. incandescent lamps, in 
fittings made by the Reason Manufacturing Co., of Brighton. 
At dusk the street lamps are run up on a separate machine, 
in such a manner that every lamp in the district comes up 
to full pressure simultaneously, thus avoiding the necessity 
of switching the lamps on in batches, as is generally done. 
When the lights are up to full pressure, the street lighting 
machine is paralleled with the private lighting machines at 
the station, and the plant is so run until dawn, when the 
operation is reversed, the street lighting machine being sepa- 


WILLANS-CROMPTON 350-kw. STEAM ALTERNATOR, 


rated from the private lighting machines, and gradually 
shut down. 

The transformers installed in the sub-stations vary from 
10 to 50 Kw. in capacity, and are of the British Electric 
Transformer Co.'s, Johnson and Phillipe’, and John Fowler 
& Co.s make. All the switchgear in the sub-stations was 


266 


THE ELECTRICAL REVIEW. Vol. ts. No. 1.342, Avaver 14, 1903. 


supplied by Messrs. Cowans, Ltd. Owing to the very 
extended area of the district, the station pressure is found to 
be considerably in excess of the local circuit requirements in 
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FERRANTI SWITCHBOARD. 


entirely distinct, provision has been made whereby the two 
may be inter-connected in the event of one or the other 
failing. By this means a duplicate system is provided for 
both purposes. There is no extravagance in thus separating 
the two systems, as otherwise duplicate mains would have to 
be laid ; and it has been found that the present arrangement 
works remarkably well in practice. 

Practically every street in the town is supplied with a 
low-pressure private lighting distributor in addition to the 
public lighting mains, and the remarkable development of 
the street lighting system may be gathered from the plan 
which we reproduce on this page. Every one of the dots 
upon this plan represente а lamp-post fitted with two 16-C.P. 
lamps. The whole of the town is lit with glow lamps; 
arc lighting has not made much headway, only four poste 
at present being erected, and these only for experimental 

urposes. 

All the low-pressure distributors for street lighting are 
three-core V.I.R.-insulated lead-sheathed and armoured 
cables ; for the private lighting distribution they are con- 
centric paper-insulated, lead-sheathed and armoured, and 
are laid direct in the ground. The street lighting mains 
were supplied by Messrs. Henley’s, and the private lighting 
mains by Messrs. Henley’s and Messrs. Callender's. 

The Council has just secured a provisional order for 
supplying electrical energy in the Parish of Merton, in the 
Rural District of Croydon, and in view of this and the 
rapid increase in the demand in Wimbledon iteelf, it has 
been necessary to prepare plans and specifications for con- 
siderable extensions to the works. These have been drawn 
up by the electrical engineer, and provide for the erection of 
a new boiler house and chimney shaft and the addition of 
workshops. The shaft will be 175 ft. high from the ground 
level, with an internal diameter of 10 ft., and is already in 
course of erection. The new boiler house, when erected, 
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the vicinity of the works. To overcome this difficulty, two 
transformer-boosters are placed in connection with the 
feeders supplying these circuits, and are used to regulate the 
pressure as required. | 

Although the street and private lighting systems are 


will be parallel with, and adjoining the existing boiler house. 
It will measure 51 ft. by 117 ft., and will provide accom- 
modation for boilers of about 3,000 H. P. 

Behind the boilers there will be installed economisers of 
640 pipes, and the flues are being so constructed that the 
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gases from both the existing boilers and the boilers in the 
new boiler house can be carried into the same shaft. The 
installation of a water-softening plant and a large storage 
tank is also under consideration. 

A new generating set, consisting of a British Thomson- 
Houston alternator, coupled direct to a Browett-Lindley 
tbree-crank compound engine, is under construction. This 
set will have a normal output at full load of 625 Kw., and 
when installed will complete the equipment of the main bay 
of the engine room. Space is already available in the 
extension bay for further generating plant of 4,000 kw. This 
bay was originally built for the accommodation of traction 
plant, but it will not now be required for this purpose. 


WIMBLEDON 


колоса uS эзенә овоча тамо —— | 


PLAN SHOWING FEEDERS AND SUB-STATIONS. 


It is anticipated that the extension to Merton will have as 
rapid a growth as that experienced in Wimbledon ; how 
rapid; this has been may be seen from the following 
statistics :— 


Con- Lamps, Pablio 
Bumers. Bc.r. lamps, 8c.r. 
Date supply commenced, July 17th, 1899 140 3,495 — 
Period ending March 31st, 1900... *. 253 13,965 2,708 
Year ending March 31st, 1901 ... .. 459 28,179 4,100 
Year ending March 31st, 1902  ... .. 705 33,504 4,100 
Year ending March 31st, 1903 ... .. 978 49,481 4,486 
Year ending Mar. 31, 1900. Mar. 81, 1901. Mar. 81,1902. Mar. 31, 1908. 
Units sold ... 154,450 644,421 785,815 1,011,998 
Maximum demand | 
in KW. ... visa 198 367 510 603 


The total mileage of mains laid in the town is 126, of 
which about 33 miles are high-pressure feeders, the 
remainder being low-pressure distributors for street and 
private lighting. | 

The analysis of the accounts for the year ending March 
Slet, 1902, will be found on another page of this issue, and 
they show that the Wimbledon undertaking has established 
itself on a sound profit-earning basis. The load factor 
during the four years the works have been in operation has 
been as follows :—1900, 12:5 per cent.; 1901, 20°04 per 
cent. ; 1902, 18°05 per cent. ; 1905, 19°15 per cent. 

The maximum demand system is at present in operation 
for both public and private lighting supply, the rate of 
charging being 7d. for the first hour's use of the maximum 
demand per day and 2d. afterwards. For power and heating 
purposes a flat rate-of 2d. per unit is charged. 

The majority of the meters on the circuits are of the 
* Hummel" type, supplied by the Electrical Co., Ltd. 
These meters give every satisfaction, and it is worthy of 
note that out of over 1,000 installed on consumers’ 
premises, only one or two are reported as faulty or stopped 


each quarter; on one or two occasions the whole of the 
quarterly readings have been taken without a faulty meter 
being found. А few Shallenberger meters are also installed. 
The maximum demand indicators are of the ** Reason" and 
* Schattner type. 

With the exception of the three main sub-stations already 
referred to, all the transformer sub-stations are of the street 
tank type. These have been found very dangerous and 
inconvenient, and Mr. Тее has prepared plans for the 
gradual conversion of the whole of them into roomy 
underground sub-stations. This work has already been 
commenced. 

The offices which were built in connection with the works 
have over them a house of 
commodious proportions. 
This, in the first place, was 
used as a residence by 
the mainas foreman. Mr. 
Lee, however, recognising 
that the house offered 
better facilities for the 
accommodation of the 
technical staff of the 
station, made arrangements 
whereby the staff were 
provided with quarters, 
which have proved not 
only beneficial to them, 
but, регһарв in a greater 
degree, to the Council. 

There are six assistants 
residing in Ше building. 
Each is provided with a 
private bed-sitting room, 
and there is a large dining 
room common to all. The 
meals are prepared by a 
housekeeper, who also 
supervises the ordinary 
domestic duties. 

On our visit to the 
station we had an oppor- 
tunity of inspecting these 
apartments, and we were 
agreeably impressed with 
the air of comfort that 
pervaded everything. The arrangement has been found 
to work very satisfactorily indeed. The furniture is plain 
but substantial, and was procured out of a loan raised by the 
Council. 

In conclusion, we have pleasure ia expressing our obliga- 
tion to the Council’s electrical engineer, Mr. H. Tomlinson- 
Lee, for his kind assistance in the [ reparation of this article, 
and for facilities to photograph the plant. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 262.) 


Post Office Telegraphs.— According to the Postmaster- 
General's report, abstracted in the T. % es, the number of telegrams 
sent over the Post Office wires in the past year was 92,471,000, 
showing an increase of 2:3 per cent. over the number for 1901-2. 
The receipts for these amounted to £2,838,429, or an increase of 
£16,563. Every class of telegram shows an increase, and the 
number of inland and foreign telegrams are the highest ever re- 
corded. Ordinary inland telegrams in the month of June, 1902, 
exceeded ia number those sent in June, 1901, by more than half a 
million, this being due, no doubt, the report states, to the illness of 
the King and the postponement of the Coronatiun. Oa Jane ?3rd 
no fewer than 201,559 telegrams passed through tbe Central office, 
on June 24th 311,039, and on June 25th 314,126. The largest 
numb»r previously recorded was 199,155 on the day before the 
funeral of Queen Victoria. The average weekly number of words 
in Press telegrams during the year bas been 14,890,712 as against 
14,344,833 in 1901-2 and 16,065,602 in the previous year. 

Oa the subject of wireless telegraphy, the Postmaster-General 
refers to the communications which he has had with the other 
Government departments concerned, and with Mr. Marconi, and 
the two companies which possess his rights. He has provided for 
the Marconi oompany a private wire from Poldhu to Falmouth on 
the usual rental terms; and he has explained to the company that, 
before the Post Office can act for the company as agent, the company 
must satisfy him that it is in a position to carry on its business and 
transmit messages from one side of the Atlantic to the other. 
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Until he is satisfied in this direction he states that he will not be 
justified iu accepting messages and collecting charges from the 
public. It has not been possible as yet for the Post Office to arrive 
at а definite de ision on the question of the establishment of chip 
signalling stations on the coasta of the United Kiogdom for wireless 
telegraphy. 

The length of tbe telephone trunk lines in use was about 
46,740 miles, containing abovt 93,000 miles of wire. The 
capital expenditure on the purcha:e and development of the 
tru: k line system up to March 31st last was £2,091,417, including 
an expenditure during the year of £224 986. 

Great progress has been made with the development of the Post 
Office telephone system in London. In addition to the Central 
Exchange, which was opened on March Ist, 1902, six other 
exchanges bave been opened during the year 1902-3, and four others 
ere in an advanced state of construction. The total number of 
gubscribers' telephones working in connection with these exchanges 
on March 31st was 9,122. The number added during the year was 
8,628, and itia believed that this number has not been exceeded 
during the first year of working of any other local telephone 
aystem. 

The Postal Telegraph Clerks’ Association bas issued a reply to the 
Postmaster-General’s statement to the Unionist members of 
Parliament who waited on bim in regard to the alleged reduction 
by £30 of the maximum salary of London telegraphists. The 
Association is unable to accept the Postmaster-General's view of the 
matter, and it reiterates the charge of breach of faith brought 
against the Department. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. 
Latakia-Cvprus t oe ee ee ee ee June 20, 1699 ee ee 
Trinidad-Demerara No. 1. са „г „„ Aug. 27,1901 .. D 
Dominica-Martinique oe ee ee ee ee May 8, 1902 ee ee 
St. Lucia-Martinique .. ys s ке ee Маун, 1902 КА > 
Guadeloupe-Martinique vs os xm .. May 9, 1902 t 22 


Martinique-Puerto Plata E ўа .. July 10, 1902 .. us 


Cayenne-Pinheiro ЯР T oe ee .. Aug. 18, 1902 ,. ee 
Bt. Lucia-St. Vincent .. i ss - .. Sept. 19, 1902 .. ee 
Reissa-Isxa oe ee ee ee ee . Oct. 22, 1902 ee oe 
Reissa-Yemani iow - А ee .. Oct, 22, 1902 ee 
Paramaribo-Cayenne .. vé Ss s .. Feb. 27, 1903 is 
New York-Haiti se 5% .. Р .. Arril 18, 19083 „ xx 
Fao-Bu- hire d s - ee July 28, 1903. .. oe 
Bolama-Birsao .. s . Aug. 4, 1903 


.. Aug. . 1004 .. Aug. 5,1908 
. Aug. 9, 1903 Pn 


St. Jacque--Haiphong = és 
.. Aug. 11, 1903... 


Antigua-Guadeloupe 
Jamaica-Colon .. 


LANDLINES. 


0.8. of Colomhia :—Landlines to Dagua.. . July 14, 1903 Aug. 8, 1909 
To Puerte Barrios ә "m © ws . July 2, 1908 ig 


И Aug. B, 1903 


Wireless Telegraphy.— The difficulties met in estab- 
lisbing wireless telegraphy satisfactorily in Somaliland continue. 
According to the Pull Mall the crew of experts from Н.М.8 Vernon, 
specially lent for the purpose at the commencement of the recent 
operations, made the discovery that the sal was so dry, and the 
sand so plentifully mixed with insulating mica grains, that the 
current could not be brought to earth with any strergth. The 
result was that the signals were weak and almost u-eless. The 
expedient of imm-rsing the earthplates in wells was tried, but with 
little benefit, and the Admiralty experts etate that successful wire- 
less telegraphy in the Somali country is out of the question. A 
equad of Royal Engineers are on their way there now to try what 
tbev can do, and it is expected that in the end they will establish a 
field wire. 


Wireless Telegraphy in the U.S. Navy. — Contrary 
to the impression conveyed by recent reports aa to the questionahle 
utility of wireless telegrap! y in conrection with our naval 
manœuvres, owing to irt:rerence from land :tations, the 
U 8. squadrons appear to have experienced its usefulness. It 
appears that the Olympia, of the defending squadron, con- 
sidered herself captured ander the rules of tbe mancuvres by 
the superior force of thé attacking +quadron, but before surrendering 
she sent a wireless message summoning the rest of the defending 
squadron, which was at the moment 25 miles distant. Her consorte, 
promptly responding to the me.sage, captured the hostile fleet, 
which, bad the Olympia not been equipped with wireless telegraph 
apparatus, would have reached the anchorage at Wiuter Harbour, 
and would have won. 


Rome-Pera ex 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Aston Manor.—August 26th. Lamps, oils, meters, for 
the UDC. See Official Notices ” to-day. 


Belginm.—Avgust 17th. Tenders are being invited by 
the Provincial Government Authorities in Liége for the concession 
for the construction and working of an electric tramway on the 
overhead conductor system between Liéve-Guillemins and the 
village of Argleur. Particulars may be obtained from, and tenders 
are to be sent to, Le Gouvernement Provincial, Liège. 


Rexley.— August 21st. Street lamps and fittings for the 
U.D C. Вее "Official Notices ” Avast 7th. 

Bexley.—August 22nd, Wiring buildings for the U.D.C. 
See Official Notices to-day. 

Cleckheaton.— Angust 22nd. 
See Official Notices" to-day. 


Edinburgh,—Angust 26th.. Arc lamps for public light- 
ing. See "Official Notices " to-day. 


Cables for the U. D. C. 
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Germany.—Tenders are at present being invited by the 
Municipal Authorities of Tubingen for the supply of a new steam 
engine and dynamo for the municipal central electric lighting 
station, at an estimated cost of £2,500. 

The Municipal Authorities of Riesenburg, Western Prussia, are 
inviting tenders for the establishment of a central electric lighting 
station in the town. 

The Municipal Authorities of Wangen (Wartemburg) are at 
present inviting tenders for the concession for the electric lighting 
of the public streets and buildings. 


Grimsby.— The Corporation wants tenders for a motor 
balancer and switchboard, and underfeed stokers to four boilers. 
Bee Official Notices August 7th. 


Guadeloupe. —August 29th. Tenders are being invited 
until August 29th next by the municipal authorities of Point à Pitre 
(Guadeloupe) for the concession for the public and private electric 
lighting of the town. 


Holland.— October Ist. Tenders are being invited by 
the municipal authorities of Utrecht for the construction and 
equipment of а central electricity station for lighting and power 
purposes, and for the working of а tramway. 


Hungary.—August 81st. Tenders are being invited 
until the 31st inst. by the municipal authorities of Вевхќег- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 H.P. 


Launceston (Tasmania). — September 28th. 
more electric meters. See Official Notices June 12th. 


London. — October 6th. Four 5.000-RB. P. vertical- 
horizontal steam engines, each suitable for driving a three-phase 


500 or 


generator, for the Greenwich power station. See Official 
Notices" July 24th. 
New South Wales. — September 19th. Tenders are 


being invited by the Railway Commissioners for New South Wales 
for an additional generating set of 1,500 кж. for their tramway 
power station. . 


Northampton.—4August 15th. Steam dynamos, battery, 
switchboard, equipment of trolley lines, feedera, cars, permanent 
way, buildings, car-sheda, piping, condenser, &c. for tramways 
power station. See Official Notices" July 31st. 


Pietermaritzburg.—September 7th. Poles and over- 
head equipment for the Corporation tramways. See ''Official 
Notices” to-day. 


Portugal.—October 2180. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Spain.— August 20th. The Municipal Authorities of 
Ararjuez (province of Madrid) are iovitir g tenders until the 20th 
inst. for the concession for the electric lighting of the town. 
Tenders are to be sent to El Secretario del Ayuntamiento de 
Aranjuez (Madrid), whence particulars may be obtained. 


Spain.—August 95th. Tenders are being invited until 
the 25th inst. by the Spanish Post and Telegraph authorities for the 
concession for the establishment and working during а period of 25 
years. of a telephone exchange in the town of Perona. Particulars 
may be obtained from, and tenders are to be sent to, La Direccion 
Geueral de Correos y Telegrafos, Carretas, 10, Madrid. 


Spain.—August 25th. The Spanish Post and Telegraph 
authorities are inviting tenders until the 25th inst for the establish- 
ment of telephonic communication between Gijon (Ovildo province) 
and Pola de Siero vió Granda and La Collada. Particulars my be 
obtained from, and tenders are to be sent to, La Direccion General 
de Correos y Telegrafos, Carretas, 10, Madrid. 


Swindon.—August 26th. Rails, permanent wav, and 
paving for Corporation tramways. See Official Notices" July 31st. 


West Ham.— August 21st. Traction switchboard, 
booster, &c. See Official Notices" July 31st. 


OLOSED. 


Eccles.— The T.C. has placed the following contracts :— 
Mesers. Meldrum Bros, of Timperley, to supply and erect two 
refuse destructor furnaces, at £1,985; Messrs Marshall & Sons, 
Ashton-under-Lyne, erection of destructor buildings, £1,168; 
Mesers. John Wolstenholme & Son, Radcliffe Bridge, clinkering 
machinery, £787. 


Engine Contracts.—The following contracts have re- 
cently been placed with Messrs. W. H. Allen, Sun & Co., Ltd., of 
Bedford: Опе 750-1H P engine and surface-condensing plant for 
the Fairfield Shipbuilding Co.: оре 105-B.H.P. engine f.r Messrs. 
Mather & Platt; one 30-в н.р, ergine for Messrs. Parkers; one 
3 1. B. HP. engine for the Lahmeyer Electric Co., for the Chelsea 
Polvtechnic; nine 24 BHP engines for the Union Castle Co.; one 
133 B. H.P. engine for the British Schuckert Co; three 900-1. . v. 
tripl -expansion engines and surface-condensing plaut for the 
Oardiff Railway Oo.; two 10-B. H. P. engines for the Adelaide Steam- 
ship Co. 
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Heston and Isleworth.—The following tenders were 
submitted for the supply of electric lighting plant to the U. D. C. 
Meesrs. J. and J. В. Enright are the consulting engineers :— 


SECTION 2.—ExGinks, Dynamos, SWITCHBOARD, &с. 


Bruce Peebles & Co. .. £5,859 Siemens Bros. .. .. £6,048 
Davey, Paxman & Co.(&ccepted) 5,550 Reavell & Co. Д .. 6,015 
General Electric Co. .. 5,571 Johnson & Phillips ; 6,140 
Witting, Eborall & Co. 5,645 Frank Suter & Co. .. 6,177 
Labmeyer Electrical Co 5.649 |. Dick, Kerr & Со. - ... »e 6,186 
Crompton & .. | . 5,129 Brush Elec. Eng. Со. ... .. 6,109 
International Elec. Eng: Со. .. 5,777 Elec. Construction Co. 6,252 
Mather & Platt, Ltd. .. .. 6,991 К. Blackwell & Co.  .. 6,801 
British Westinghouse Oo. 6,080 Thomas Parker, Ltd. .. 


BECTION 4.—CABLRS. 


Western Electric Co. .. .. £9,555 Callender's Cable Co... . £11,187 
W. Т. Бате. Co. (accepted) 9,842 Anchor Cable Co. " .. 11,412 
British Ins. Wire Co. .. .. 10,856 8t. Helens Cable Co. . 11 759 
W.T. Glover & Co. .. 10,924 Johnson & Phillips 19,964 
Frank Suter & Co. . . 11,169 Siemens Bros. & Co 18,856 
SECTION 5.—Anc LAMPS AND STANDARDS, 
Johnson & Phillips . £718 Oliver & Co. aa £893 
Brockie-Pell Co. .. З Е 802 Electrical Со. .. ae 904 
Crompton & CO. " .. 811 Gilbert Arc Lamp Co... 926 
Improved Elec. Glow Lamp Co. 813 Frank Suter & Co. PA 1,018 
British Westinghouse Co. Drake & Gorham 54 .. 1,402 


821 
W. T. Henley & Co. 854 
Leigh. —The Tramways and Electricity Committee of the 
T C. bas accepted the following tenders:—Messrs. Babcock and 
Wilcox, Ltd., for the supply of a water-tube boiler with superheater, 
for the sum of £840; Messrs. P. Storey & Son, Ltd., surface con- 
denser, air and circulating pumps, &c., £690, oil separator, £75 10s., 
feed pump, £90; and the Klein Engineeriog Co., Ltd., cooling 
tower, £463. The electrical engineer has been instructed to 
purchase the steam valves required in connection with the 
extensions to the electricity works from Messra. J. Hopkinson and 
Со., of Huddersfield. 


North Wales.—The North Wales Power and Traction 
Co. has placed contracts with Messrs. Bruce Peebles & Co., Ltd., for 
six 1,000-kw. three-phase generating sets, 6,000 volts, direct- 
coupled to Pelton turbines ; the power house and ccmplete equip- 
ment thereof, and all accessories; the electrification and equip- 
ment of the Beddegelert and Portmadoc Railway, rolling-stock 
and electrical locomotives, for the sum of £145,000; also for 
6,000-K w. transformers and overhead line equipment, £35,000. The 
whole of the plant will be of the firm's owa manufacture, and will 
be built at Edinburgh. 


Penang.— The contractors for the arc lighting of Penang 
(Messrs, Crompton & Co.) bave accepted the tender of Mesers. 
Rowland Carr & Co, 6 & 8, Lime Street Square, London, E.C., for 
the supply of the whole of the arc lamp pillars and brackets in 
connection witu their contract. 


Portsmouth.—The Telephone Committee has recommended 
the acceptance of the tender of Messrs. Walter Macfarlane & (*0.:— 
950 cast-iron conduite, 9 ft. 3 in. long overall, by 3 in. bore, as 
supplied to Glasgow Corporation telephone department, net, 
delivered at Portsmouth, 5s. 6d. each. The tender of the Ericsson 
Bell Telephone Co. was accepted as under:—250 wall telephones, 
at 478 4d. each; 50 table telephones at 49s. 8d. each, net, delivered 
at Portamouth, as required. 


FORTHCOMING EVENTS. 


Monday, August 17th — At 11a.m. Town Hall, Sheffield. Opnning 
of the summer meeting of the Junior Institution of 
Eagineers. 


————————— лири лч 
LOCAL AUDIT. 


By A LEGAL CONTRIBUTOR. 


“ A LITTLE done well is better than a great deal done badly,” 
is a maxim which has more than age to recommend it. 
It applies with some force to the admirable report recently 
issued by the Joint Committee on Municipal Trading. 

In giving municipal accounts the most important place, 
the Committee has taken a wise course. The burden of 
the report is to establish open and fair dealing between 
those who are responsible for municipal enterprise, and the 
ratepuyers with whose money great schemes are promulgated. 
Too often rg it 5 the past that the financial 
yotuenness of an еесшіс lighting or tramway. scheme has 
pot been properly exposed, AIR to the ft that a large 


sum, which purports to be profit, has been written off 
against the rates In the result, local debt has been 
increased without stint ; the local authorities have taken 
labours upon themselves which can only be performed to the 
neglect of more important, but less showy, public duties. If 
the recommendations of the Joint Committee are adopted, 
the ratepayers and the public will at least have an oppor- 
tunity of studying the facts in their true light. 

With regard to the appointment of auditors, it is clear 

from the evidence put before the Committee that affairs are 
in а lamentable state. It appears that the accounts of 
Municipal Corporations are audited by district auditors, 
„% who, as а rule, are not accountants, and are not, in 
the opinion of the Committee, properly qualified to dis- 
charge the duties which should devolve upon them." 
- Even if uniformity in the keeping of accounts be not imme- 
diately introduced, uniformity in the appointment of 
auditors might automatically produce the desired effect. 
Under existing law, accounts muet be kept by all under- 
tukers for the supply of electric light, whether they are 
lceal authorities, companies, or individuale. The Board of 
Trade are authorised to prescribe, and have prescribed the 
form of such accounts, and they must be published in such 
manner as may be from time to time prescribed in that 
behalf by the Board of Trade. Copies of the accounts must be 
sold at a price not exceeding 18., under penalty, upon default, 
not exceeding 408. So far, therefore, as the supply of electric 
light is concerned, the ratepayer has some opportunity of 
investigating the methods of the local authority; but the 
audit of the accounts, which takes place, of course, before 
the accounts can reach the public, is carried out on the 
principles laid down in Sections 246 and 217 of the Public 
Health Act, 1875. We have already referred to the opinion 
of the Committee ав to the efficiency of such audits. 

The Committee have not been content to merely suggest 
an alteration in the method of appointing the auditor. 
They recommend that his duties and powers should be 
materially enlarged. Thus, by Sec. 18 of the report, it is 
suggested that *auditors should be required to express an 
opinion upon the necessity of reserve funds, of amounts 
Set aside to meet depreciation and obsolescence of plant, 
in addition to the statutory sinking funds, and of the 
adequacy of such amounts." 

If auditors take over these duties, what has hitherto been 
ignored by municipal traders as the criticism of “the 
capitalists’ will then be the criticism of a public official. 
It bas often been shown that many undertakings, which 
purport to show a profit, would really show a loss if looked 
at from the point of view of an impartial auditor. 

There is another matter to which a careful auditor might 
direct his attention. We refer to extravagance under the 
head of wages. The increasing number and scope of muni- 
cipal undertakings tends to place the managers more and 
more under the influence of the employés If brought 
home to the ordinary ratepayer, this point might weigh 
with him in deciding where to place his vote at the poll. 

The auditor is not to keep his criticism locked within 
his own breast. He is to forward his report to the Local 
Government Boerd, and if the suggestions he makes are not 
carried ont, he is to inform that Board privately of the 
fact. So sanguine are the Committee as to the effect of 
а thorough audit, that they think powers of surcharge and 
disallowance could be altogether dispensed with in the case 
of the major local authorities. 

If only a few of the recommendations of the Committee 
are adopted by the Government, the gain will be great 
indeed. Already signs are not wanting to show that the 
public is losing faith in the stability of security for local 
loans; if the public are still further enlightened by the 
judicial reports of independent auditors, it may well be that 
ratepayers will rise e» masse, and place their veto upon 
farther extravagance. No longer will the schemes of the 
lgbour candidates on county and district councils be farthered 
without question ; no longer will the opinions of the Rate- 
payers’ Committee be treated with silent contempt. 

If all the work of this Committee (which, it is hoped, will 
be reappointed in a future session of Parliament) is performed 
as this section of it has been, one need not fear the result of 
its deliberation ; on the contrary, it is to be ho that 
municipal trading in its every aspect may form the subject 
of criticism and suggested reform. 
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NOTES. 


- South African Notes :— 


Cape Town.—The Harbour Board requires the services of an 
assistant electrical engineer at a salary commencing with £300. 

The subject down for discussion at the next meeting of the Cape 
Town Section I.E.E. is “ Notes on the Metric System.” 

Durban.—The revenue from the electric trams for the month of 
June was £8,000, an increase of £1,000 over the corresponding 
period last year. 

Pietermaritzburg.—' Tenders are being invited by the Town Council 
for work in connection with the electric tramways, includiog con- 
crete, plate-laying, bonding, &c. 

Harrismith (Oranye River Colony). — The Town Council has 
decided to proceed with the scheme of electric Jighting as drawn 
up recently by Mr. Dawbarn, of Messrs. Mordey & Dawbarn, the 
consulting engineers to the Council, and has cabled instructions to 
London to call for tenders. 

Johannesburg.—The Tramway and Parks Committee recommended 
the expenditure of £7,500 on the electric lighting of Troyville. 
This recommendation was opp sed by the Finance Committee. 

It was decided to extend the contract with the Rand Central 
Electric Works for the supply of current from the Berea Street 
transformer station, to December 31st, 1905. 

Central South African Гаіпоауѕ. — The Johannesburg—Pretoria 
telephone service cost the C. S.A. R. £4,000. £75,000 is estimated as 
the expenditure on railway telegraphs during the year commencing 
July 166, being £12,000 over last year. 

Potchefstroom (Transvaal), — А step has already been taken 
towards the settlement of the difficulties of the electric lighting 
schemes mentioned recently. It appears that it was owing to the 
case being misrepresented at Pretoria that the Government took the 
drastic action already reported in this column. Since then, how- 
ever, the directors of the Potchefstroom Consumers E. L. and 
Power Co. have had an opportunity of conferring with tbe authori- 
ties, and explaining their position, and have obtained permission to 
carry lines across the streets to supply their customers, who are 
mostly shareholders in the company. At a public meeting held last 
week, a full inquiry into the matter was made, and a resolution was 
passed to recommend the Health Board to come to terms with the 
company, and obtain a comprehensive scheme for the whole 
town. The charge proposed is 1s. 4d. per unit, 2d. per unit less 
than the charge made to the consumers in Troyville, Johannesburg, 
and when the dividends of the company reach 124 per cent. a further 
reduction is promised. 

Paarl (Cape Colony).—A Select Committee is now inquiring into 
the objects and prospects of a syndicate which proposes the develop- 
ment of Paarl, one of the prettiest villages in the Cape. Paarl is a 
typical Dutch village, situated among the beautiful scenery of the 
Drakenstein Mountains, and has a healthy bracing climate, an ideal 
health retort. It is, however, difficult to get there at present, there 
being neither reilroad nor good driving roads, and the syndicate 
is seeking powers to build an electric tramway to the village and 
points of interest from the railway station. Water-power from the 
mountain streams ів the proposed prime motor, which already вор- 
plies power for the generation of electricity for the Nanies Flour 
Mill, which isthe site of the syndicate’s power station. 

Cradock (О. К C.).—The municipality is calling for tenders for an 
installation of clectric light for the streets and public buildings, and 
is prepared to grant а concession of 20 years’ duration to the success- 
ful contractor. 


Tramcar Accident.—4A serious accident took place at 
Ramsgate on Wednesday evening. А heavy car was descending the 
steep incline into the town, full of passengers, when it got beyond 
control, gathered speed, and collided with а car which was ascend- 
ing the hill at a point where the tracks intcrlace. Twelve persons 
were badly hurt, and seven others injured. The fronts of both 
cars were smashed. 


Iustitution of Mining Engineers.—The fourteenth 
annual general meeting of the members of this Institution will be 
held at University College, Nottingham, on September 2nd, and 
will be followed on the 3 а and 4th by visits to collieries and 
works in the adjoining district. The following papers of electrical 
interest will be read or discussed during the proceedines: — 

" Description of Glapwell Colliery, including the Testing of the 
Three-Phaee Hauling and Pumping Plants апа Waddle and Capell 
Fans,” by Mr. Maurice Deacon. 

"Coal Mining in Warwickshire, with Special Reference to the 
Work of Stanley Coal Heading Machines in the Rapid Development 
and Working of Nuneaton Colliery,“ by Mr. F. C. Swallow. 

“The Brandt Drill and Rapid Tunnelling,” by Mr. Francis Fox. 

„Alternating Currents and their Possible Application to Mining 
Operations,” Part IL, by Mr. Sydney F. Walker. 

“Some of the Applications of Electricity to Mining,” by Mr. 
Roslyn Holiday. 

“ Electric Coal Cutting," by Mr. W. Walker. 

“The Dynamics of the Winding Engine,” by Mr. 8. L. Thacker. 


Rubber Frauds,—In the Crown Court at the Liverpool 
Assizes on 7th inst, before Mr. Justice Bigham, Solomon Kram- 
riscb, 39, merchant, surrendered to his bail to answer charges of 
having fraudulently converted to his own use certain valuable 
securities. The specific count of the indictment investigated was 
that at Liverpool, 
two bills of exchange for £5,000 and £924 respectively, in order 
that he might use the proceeds in discharge of certain liabilities fo 
ru Dat, 1031, fra idule 1 coavarsad tasm to his ova изз; алі als 


on November 6th, 1902, being entrusted with 


that on November 7th, being entrusted with two delivery orders 
for 149 packages of rubber, he fraudulently converted the same to 
his own use. Mr. Pickford, K.C., and Dr. Thomas were counsel for 
the Crown, and accused, who pleaded not guilty, was defended by 
Mr. Horridge, K.C., wlth whom was Mr. Leslie Scott. The jury 
returned a verdict of guilty, and sentence of 12 months' hard labour 
was passed. 

Commercial Developments in Lancashire. — The 
Crawsbaw Estate, situate in Farnworth, has been purchased by & 
syndicate of gentlemen, and it is proposed to erect tube and metal 
works thereon; also a portion has been taken over by a well-known 
firm of electric carmakers. Employment at these works will be 
found for about 2,000 workmen, which, in view of the ерте 
state of trade in Widnes, will be much welcomed. 


Glasgow and West of Scotland Technical College.— 
The next session of this college begins on September 21st; courses 
are provided for the diploma in mechanical and electrical 
engineering. amongst many other departments. Holders of the 
diploma are eligible for the degree of B.Sc. in Engineering of the 
University of Glasgow, after attendance for at least one session at 
the University, and the laboratories are well equipped with modern 
apparatus. The preliminary examination will commence on 
September 14th, and names of candidates must be lodged not later 
than September 11th. 


Warning to Manufacturers.—We have received from 
the Phonix Dynamo Manufacturing Co, Ltd., Bradford, a letter to 
the effect that a man is going about “ with а tale of an order to 
place," against whom they desire to warn their fellow manufac- 
turers. The man in question represented that һе was the engineer 
for Messrs, Brooks & Brooks, quarry owners, Clough Fold, near 
Manchester, and that they were about to put in electric lighting and 
power plant, of which he appeared to have some technical know- 
ledge, and for which he wanted a price. On leaving, he statea that 
he should require some refreshment while in the town waiting for 
his return train to Todmorden, and this is where his artfulness 
comes in, for we do not see how he is to be prosecuted except for 
begging." Inquiries afterwards showed that the man was not in the 
employ of Messrs. Brooks, but was a “ perfect fraud,” and had beeu 
giving their name in the same connection for some time past. The 
P.D.M. Co. suggest that if he be identified by other firms he should 
be detained, with a view to stopping his proceedings. 

The description of the man is as follows: —“ Age about 65 —70, 
grey, ruddy complexion, grey moustache, blue eyes, height about 
5ft. 6in., very clean in appearance, except for his clothes, which 
have seen their best days." 


The Paris Disaster. — Referring to the terrible 
catastrophe described in our Traction Notes,” it is of melancholy 
interest to note that Mr. George Westinghouse last year addressed 
a warning on the dangers of electrical railways to the //a/í/road 
Gazette. |" Already," he said, "there have been many serious 
collisions, with great loss of life, between electric cars, while there 
have been numerous cases in New York and other places in which 
cars have been quickly destroyed by fires which have resulted from 
some derangement of the electrical apparatus or circuits, and, in 
some instances, во quickly that the passengers have scarcely had time 
{о escape to the street. The destruction by fire of а car or train 
upon a street or upon a level is one thing, but such an occurrence 
upon an elevated railway or in а tunnel can have consequences the 
contemplation of which should lead to wise regulations governing 
the construction and use of electrically-propelled trains, aud 
thereby insure to the public the rapid development of electric 
traction." 

A similar warning is found in Colonel Yorke's evidence before thc 
London Traffic Commission:—‘'I think there are certain dangers 
which exist in tubes, and which will always, more or less, exist in 
tube railways, where very large currents of electricity at very high 
voltage are in close proximity to the trains, so that if any accident 
happens to the trains there is a risk of fire; and the facilities 
generally for the escape of passengers in the existing tubes are very 
slight indeed, even if no fire broke out. Supposing a minor collision 
occurred, the risk of a panic in a heavily-crowded train, as some of 
the trains are, seems to me to be а very grave one indeed.” Апа 
again, in 1901, he said :—* А very small fire, which in the open air 
would be of no importance, but which might create a volume of 
smoke, would in a tube be of the most dangerous character.“ 


The Electric Carbon Industry.—The following letter 
recently appeared in the Financial News :— 

„SIR, — Mr. Byngswanger (the chairman of the General Electric 
Co.) is reported, in the Manchester Guardian of the 25th inst., to 
have said that their electric carbon works were the only ones in 
England, and that their loss in working of £20,000 was largely due 
to the carbon works. І wish to draw your attention to the fact that 
the English Electric Carbon Co., Ltd., Brymbo, which was started in 
1893, long before Mr. Byngswanger ever thought of making electric 
carbons, has been in operation ever since, and has supplied carbons 
on an extensive scale to most of the leading consumers in the United 
Kingdom. 

“ No doubt Mr. Byngswanger is in a position to appreciate the 
Continental competition in carbons, and it is to be hoped that the 
talked-of change in the British fiscal policy will be accomplished, 
and give relief in a quarter where it is much needed.— Yours truly, * 


“J. S, унив, Secretary. 
“ Electric Carbon Works, Brymbo, 
“near Wrexham, July ЗОЛ” 
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National Telephone Co., Ltd., v. Mayor, Aldermen 
and Citizens of Kingston-upon-Hull.—Iu the Chancery Division 
of the High Court of Justice on Wednesday, Mr. Justice Buckley 
bad before him а motion to vary the minutes of the order as drawn 
up by the Registrar in this case. 

Mr. Astbary, K.C., for the plaintiffs, in support of the motion, 
said that it was with regard to the question of the cost of the action, 
and the question was whether, under the Public Authorities! Pro- 
tection Act of 1893, the plaintiffs had to pay the costs as between 
solicitor and client. His Lordship would remember that the short 
point in the action was whether the company were, under the latest 
Telephone Act, entitled to а renewal of their license from the Post- 
master-General, or whether а notice giveu by the Corporation 
determining an agreement of 1899, by which the company main- 
tained а telephone system in Hull, deprived them of that right. By 
the agreement of 1899, the Telephone Co. bad power to lay under- 
ground works in Hall, and there was a provision in the agreement 
that, by a certain notice given by the Corporation, they could deter- 
miue the agreement. The Corporation gave tbe notice, and when 
the new Act of Parliament came in force which provided for licenses 
subject to existing rights, the question arose of whether the Hull 
Corporation could have their own system and deprive the Tele- 
phone Co. of the expenditure they had incurred in laying down and 
maintaining their system. Тһе Court had held against the 
plaintiffs, and they were ordered to pay the costa. His contention 
on the present motion was that the question turned upon the 
agreemeut between the parties, the defendants having given notice 
under the terms of the agreement and not under any Act or in the 
exerciss of any public authority. He submitted, therefore, that the 
question was not ono that had anything to do with the Public 
Autkorities’ Protection Act, and that, therefore, the defendants were 
only entitled to party and party costs. The rightthat the plaintiffs 
asserted was & right under the contract and not under any statute. 

Mr. Danckwerts, K.C., for the Corporation, submitted that the 
question turned upon the statute, that iu defending the action the 
Corporation were defending а public right, and were, therefore, 
entitled to the protection of the Act. . 

Mr. Justice Buckley said that in his opinion the Public Authori- 
ties Protzction Act did not apply. Iu one sense, any act done by а 
Corporation must be done for the protection of the public, bat the 
Act did not mean that. There was no duty on the part of the 
Corporation to determine the contract with the plaintiffs, Nor 
were they in so determining it acting as a public authority. They 
thought 16 right to determine it under а clause of revocation, which 
they had reserved to themselves, and under the circumstances they 
were not entitled to the benefit of the Act. He, therefore, struck 
out of the minutes of the order, the words as between solicitor 
and client,” and ordered the defendants to pay the costa of the 
motion. 


Personal.—Mr. Н. F. IIunt, chief electrician to 
Veritye, Ltd., baving been appointed by the Admiralty to the post 
of electrician at Pembroke Dockyard, an interesting presentation of 
a barometer was made to him at Messrs. Veritys' Aston works, on 
the lst inst., by the staff. Mr. Ebbutt, on behalf of the directors, 
referred to the high appreciation in which all in the company held 
Mr. Hunt, and their great regret a; his leaving. Mr. F. O. Hunt, 
fcr some time associated with Messrs. the General Electric Co., and 
until recently at their Witton worke, bas been appointed to succeed 
Mr. H. F. Hunt. 

Mr. Robert Н. Horsfield, chief assistant in the Tramways Depart- 
ment of the Bradford City Corporation, has been appointed tram- 
ways manager to the Walsall Corporation, at a salary of £200 per 
annum, rising by £25 per aunum to £250. 

On the occasion of the Jubilee celebrations of Heidelberg Uni- 
versity, amongst other distinctions conferred upon British savants, 
we note that Prof. Sir W. Ramsay, F. R. S., Dr. R. T. Glazebrook, 
F. R. S., and Sir W. Huggins, P. R. S., were the recipients of honorary 
degrees. ` í . 


Appointments Vacant.—Lagos Government Railway 
— electrician and lineman; salary £300 rising to £350. London- 
derry —assistant electrical engineer, salary £130. Hull Municipal 
Technical School— lecturer in electrical engineering, salary 4150. 
Woolwich—charge engineer, salary 104 guineas. Hull—chief 
assistant electrical engineer, salary £200. Bexley—charge engi- 
neer (£100) and junior charge engineer. Bradford— city electrical 
engineer; salary £600. Islington — assistant engineer and works 
manager; salary £200, rising to £250. See “Official Notices” 
t-day. 


Motor Speed Regulation.—Continuous and Alter- 
nating.—Although much bas been written and said on this subject 
lately, the question of speed control is still very much to the fore, 
pot only in our country, but alsoin the States. The Journal of the 
Association of Engineering Societies records a discussion which 
recently took place before the Engineers’ Club of St. Louis. The 
question to-day is not аз to the relative economy of electrical and 
mechanical transmission, but as to the increased output which may 
be obtained by the individually-driven tool. For special classes of 
work it is said that the output may be doubled and even trebled, 
but in this country, at any rate, for ordinary machine tools as used, 
say, in a dynamo shop, the extra output as compared with 
mecbanical driving may be put ut 25 per cent. to 30 per cent. 
Motors are now made which will work with a 3 to 1 speed 
variation, 900 to 300 r.p.m., obtained by shunt regulation only, and 
therefore at a maximum efficiency. The motor is, of course, large 
for its work, but the controlling arrangements are reduced to their 
simplest form, and there is an entire absence of that complication 
which is inseparable from the use of multi-voltage and allied 
sy teems. Whilst hitherto no great progress has been made towards 


a solution of the variable speed problem in connection with alter- 
nating motors, the matter is still receiving special attention. 
In the works of Ganz & Co. two aud three-phase motors are 
used and are each connected with either of two generators working 
at 50 and 25 cycles respectively. In the Oerlikon Works, 
motors with short circuited armatures are provided with two 
sets of field  windirgs, one having double the number 
of poles of the other. A combination of this device with the 


‚ double frequency system could be made to give a wide range, and 


whilst this would not be such a simple arrangement as the con- 
tinuous current shunt rheostat method, such a system would com- 
pare favourably with the multi voltage methods. It has the advan- 
tage that for small motors no starting switches are necessary, the 
motors being switched direct on to the mains. The advantages, 
both direct and indire:t, of individual control, are now becoming 
generally recognised, advantages which far outweigh such con- 
siderations as the comparative economy and efficiency of electrical 
and mechanical driving. 


THE CENTRAL STATION ENGINEER. 


THE annual dinner in connection with the Croydon Electricity 
Works was held at the Café Royal on Friday, the 3186 ult., and the 
opportunity was taken to present Mr. Scorr, the chief engineer, 
with & case of cutlery and plate on the occasion of his approaching 
marriage. The presentation was made by the chairman of the 
Electricity and Lighting Committee, Mr. AlDERMAN MILLER, on 
behalf of the staff and employés А lengthy programme of vocal 
and instrumental music was carried on to а late hour by the various 
members of the staff and friends. 

At the last meeting of the Electricity and Lighting Committee 
Mr. Scott was presented by Mr. Alderman Miller, on behalf of the 
Committee, with a handsome marble and bronze clock. 

Mr. J. H. Woops, the mains superintendent at the Plymouth 
Corporation Electricity Works, is shortly leaving England to take 
up а similar position at the Durban Electricity Works, South 
Africa. On Thursday last week, in the presence of the staff, Mr. 
S. T. ALLEN, assistant borough electrical engineer, bore higk 
testimony to the manner in which Mr. Woods had carried out the 
duties entrusted to bim, and wished him on behalf of the staff 
every Buccess in his new appointment, while handing him a gold 
albert and medallion. Mr. (i. Н. Woods and Mr. W. J. Edmonds 
also spoke highly of Mr. J. H. Woods, who suitably replied and 
thanked the staff for their substantial expression of good will and 
esteem. 

Mr. Cuas. J. TonxEHn, one of the mains assistants from the Elec- 
tricity Department of the Metropolitan Borough of Islington, has 
been appointed chief assistant at the Hoylake Electricity Works. 

Тое salary of Mr. Tr4AsDpark of the Cardiff Electric Lighting 
Department, has been increased from £200 to £250 per annum. 

The Wigan T.C. has decided to increase the salary of Mr. JAMES 
SLEvIN, the electrical engineer and tramways manager, from £250 
to £300 per annum, and that of Mr. Drwsr, accountant in the 
electrical department, from £150 to £170 per annum. 

Mr. J. M. Kersan, chief assistant electrical engineer at Taunton, 
has been appointed assistant electrical engineer at Torquay, at & 
salary of £156 per annum. 

The Hull T.C. has appointed Mr. WiruiNsoN to be borough 
electrical engineer, and Mr. BEI. to be tramways engineer and 
manager. Both gentlemen were on Mr. Barnard's staff prior to his 
resignation. 


ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith the returns of the elec- 


Wimbledon tricity undertaking of the Wimbledon U.D.C, 
Municipal for the past 12 monthe. Financially the 
Electricity ^ Department has every reason for congratulating 

Supply. iteelf, having considerably increased its net 


profit over last year, and with the prospect of 
an enlarged area and correspondingly increased output, there is 
every possibility of the excellent record of the past four years being 
continued in h» future. 

The Department is, we think, unique in the matter of 
street lighting, having, at the present, over 1,100 street lighting 
posts, each fitted with two incandescent lamps, and a special system 
of street lighting feeders. The record of the past four years’ work 
ів as follows :— 


— — 


— —— — — — — 


ү | Units | Working Total | Total Prefit 
= sold expenses. expenses. | revenue. | or loss. 
1900 154,450 | £2,322 | £3,712 | 2671 | —£1,041 
1901 644,421 6,338 9,374 9,508 134 
1902 785.85 7,875 11,881 13,239 1,358 
1903 1, 011,998 8,365 13,944 15,472 | 2,028 


i t 
1 
l | 


The prices charged are:—For both private апа public lighting, on 
the maximum demand system, 7d. per B.T.U. for tho first hour, and 
2d. afterwards. Power and heating are caarged on a flat rate of 
2d. per unit. Mr. Н. Tomlinson-Lee is the borough electrical 


engineer. 
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GENEBAL STATEMENT. 


Wonxs Cosrs. 


For year ending March 81st— 1902. 1908. Inc. i Gross. Per unit. 
Total capital expended £85,964 £100,202 £14,238 Coal and other fuel, inclading cartage... £1,196 3 7 '87d 
Number of units supplied ... 785,815 1,011,998 226,183 Oil, waste water and engine room stores 129 12 3 091. 
Equivalent number of 8-0.р. lamps Wages incurred in generation and dis- 
connected . ; 37,604 53,967 16,63 5 ©. i 710 9 7 524. 
Number of publi lamps . 10025 1.091 66 pairs and maintenance o buildings, 
„ equivalent machinery, mains, &с.. 53 8 4 ‘Odd. 
in 8-0 P. lamps wis v | 4 Р 3 
Ышш lamps pp m E 1 Works and distribution costs 42,089 13 9 1524. 
Re Gross revenue .. £13,239 £15,472 £2,233 Rents, rates and taxes. ... 246 13 5 184. 
venue dit £7875 £8.65 £490 Management expenses, salaries, engi- 
Account, | 7 profit... . 45364 7,107 £2,743 neers’ department, general establish- 
Average price per unit obtained for ment charges, stationery, printing, &c. 802 3 11 59d. 
street lighti vis -— — 54d. . 
dd 2010 Total works costa £3,138 11 1 9494. 
REVENUE — ——— кессе 
For year ending March 81st, 1903— Gross.  Perunit. Роз Божии 
By eale of energy oe A Jei .. £14,999 3'56d. ; 
Rental of meters A6 Е 398 -09d. тоне ш P "m T M: iar 
аав : oe Nettdefcit .. о шуо Oe —3,162 
Gross revenue ... wo. £15,472 3674. £1473 
— — L] 
WonxiNG EXPENSES. - 
Gross. Por unit. 
. engine room stores “ae do Тнв returns of the Grimsby electrical depart 
Salaries and wages incurred in . and Grimsby ment for the past year show that the output has 
distribution А 922 29d. Municipal considerably more than doubled, largely 
Repairs and maintenance of building, ma- Electric owing to the great increase in traction units. 
chinery and plant 400 034. Supply. The revenue has also improved in greater ratio 
Works and distribution costs ... £5,648 140d. І than the financial charges, and, aided by 
Public lamps, attendance, repairs, or renewals - £876 20d. improved works costs, the net deficit on the year has been reduced 
Rent, rates and taxes 440 114. to 2:2 per cent. on the capital as compared with 4:1 per cent. in the 
Management expenses, sal salaries of engineers and 9865 aug preceding and first year of operation. 
clerical в 2m : ; . А i 
General establishment charges, printing, sta- кы F private. ШЕР 430: pet Б-Т. 
ti l urance, &c. 4 09а. | | 
. E ENG Mr. W. A. Vignoles is the borough electrical engineer. 
Total works costs . £8,365 203d. GENERAL STATEMENT 
For year ending March 81st— 1953. 1908. Increase 
Бао ET ATEMAME Total capital expended £57,874 71,953 £13,379 
“ИЗ ани rt ч Vis . . £2,613 Number of units sold 
inking fan 2,447 7 | 
Expenses of obtaining Merton Prov. order КА 19 Publiclightiog’ OB M + ee M icr 
Nest pront on увага working = 3H 208 Private lighting... . 113590 185622 72.032 
i Total units sold . .. 292,094 653,438 361,344 
Gross profit e e. £7,107 Equivalent number of 8-c p. lamps no 
' connected ias 13,061 21,934 8,973 
Daring the year the department has earned a gross profit of Horse-power of motors Sonnet 14 45 31 
£7,107, and after providing for financial charges and special Maximum load in kilowatts 250 392 508 116 
expenses incurred in connection with the Merton provisional order, . Revenue account — 
tbere remains the sum of £2,028, which was applied— £500 to the Gross revenue £7,387 
reserve fund, and £1,528 in relief of the local rates. кун рыш e 3 
Average price per unit obtained 
| from public lighting .. .. 384d. 
We give herewith an analysis» of the Maid- REVENUE STATEMENT. 
Maidstone stone electrical department's finat 15 months’ — For year ending March 8186, 1903. =: po ш 
Municipal working under Mr. E. E. Hoadley, the elec- P ОТП. е Жен , оо. 
Electrical trical engineer. This undertaking gives ass 2 т n profit on salo or lamps, $i 0 bes 
Supply. promise of rapid development in the near — 
future, with a tramway scheme on the way, Gross revenue ... 7,387 270d 
and а growing motor and public lighting load. Sse fo ee 
The works costs are somewhat abnormal, owing to the inclusion Совт or Рворосттом. база. Бека 
in management expenses of all the preliminary expenses since the Coal and other fuel m 21,554 57d. 
granting of the prov. order some eight years ago, and, no doubt, Oil, waste, water and engine room stores 112 0446 
they will show a considerable improvement in the next year's Balaries and wages incurred in generation and 752 28d 
working. istribution " : 
The prices charged are:—Private supply, 7d. and 2d. on the Repairs and maintenance of buildings and 4104 
maximum demand system, or as an alternative to shops, a flat rate PS сс Ес PRO dd 
of 5d. per unit, and to clubs, dwelling houses and public houses, 4d. ; Total works and distribution cost .. £2,703 99d. 
power supply, 2d. to 1d. per unit. Attendance and repair of public Amps ski 275 104. 
Rent, rates and taxes  ... 312 12а. 
GENERAL STAT. MENT. 
First 15 months’ working, ending March 81st, 1909. Tub expenses, salarios | ‘of engineers’ 456 164 
тов гар пб зт Р 2 a3 General establishment charges printing, sta- 
units | Pablic : B ™ 99.545 tionery, insurance, &c. ... ee 343 10d. 
sold. Total ... ea ‘ee . 305,688 posté : 
Number of 8-0 P. lamps connected is 19 256 TOAL works idi FANOR Verd: 
Horse-power of motors connected .. about 250 PROFIT STATEMENT 
Maximum load in W. is € 223 Interest оп" 0 ' £2.873 
C Lapi Sinking. fund. „ eb 828 
Revenue érpendituré ) ° £3 559 Provision for bad debts ssi 4 m 885 1230 
account. ч profit T 3 £1,473 Credit balance from last yee ee ... 1410 
Average price obtained per unit for street lighting 1°914. Nett deficit Ds — 071421 
REVENUE STATEMENT. Gross profit eee eee 0.0 eee £3,298 
Gross. Per unit. 
78 Sud ac 370 2 During the year extensions of plant have brought about increased 
ever rents, &c. j financial charges, and in meeting these and providing for bad debta 
£5,032 3:954. a deficiency of £1,421 arises—which is, howaver, a great improve- 


— 


ment on tbe previous year. 
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CITY NOTES. 


Metropolitan District Railway Co. 


Тни half-yearly meeting of the proprietors of this company was 
held on 6th inst, at the Westminster Palace Hotel, Mr. В. W. 
Perks, M.P., presiding. | 

The CHaIRMAN, in proposing the adoption of the report, said 
there was a slight falling off in the receipts, notwithstanding that 
they had carried over 3 million more passengers. The work of 
electrification upon the railway was progressing very rapidly. He 
had a report from Mr. Chapman, their electrical engineer, who was 
engsged оп the work, stating that there were at present about 1,000 
men employed on that important work. He had 600 men engaged 
continuously in laying the conductor rails, carrying the ducts uuder 
the platforms, and doing the general construction work, which had 
already been completed so far as the Ealing and Harrow line was 
concerned. He doubted whether the majority of those who 
travelled on the railway were aware that there was such an 
enormous army of workmen constantly at work in the trans- 
formation of the railway from steam to electricity. The work had 
to be done under very extraordinary conditions, and mainly 
at night, which largely retarded the progress which would other- 
wise be made. The generating station at Lot’s Road, Chelsea, was 
slready carried up to a great height, and about 70 to 75 tous of 
steel was being erected every day when it was fine. One of the chimneys 
was already 75 ft. above the basement level. A bout four-fifths of the 
ducts from Chelsea to Earl's Court—in all about 40 miles—had 
already been fixed. As the proprietors were aware, the payment 
for the electrification work was to be made very largely in the 
unprotected stocks of the company. The electrical company had 
already taken half a million's worth of ordinary stock at 25, which 
was the price they originally agreed to place that lot with them, and 
they would have to take the next lot—£485,000—at 35. They would 
then be entitled to the debentures in respect to those two stocks, 
viz., £166,000 4 per cent. debentures, which they would take at par; 
and £180,000, or thereabouts, of further debentures, which they 
would take at the same price. Under their Bill of this session they 
had got power from Parliament to issue £900,000 additional capital, 
and they had agreed to issue £600,000 of that to the electrical 
company as a second preference stock at the price of 65. He gave 
a pledge two years’ ago to the proprietors that nothing should be 
done to jeopardise the condition of the guaranteed or preference 
proprietors, and it showed the faith which the Underground Electric 
Co. had in the ultimate success of the District Co., that they had 
cousented to accept so large a portion of the money that 
was to be paid them for the electrical equipment of the rail- 
way in ordinary and second preference stocks. The Ealing 
and Harrow liné was being run electrically with а service of 
four electric trains, and it already showed as satisfactory returns 
as their original Ealing and Fulham line showed when it had been 
established a similartime. At present passengers had to get out of the 
electric trains at Mill Hill Park and change into the steam trains. 
On the Whitechapel and Bow line they bad done an enormous 
business both inthe morning and evening, but at present they could 
not get a sufficient number of trains through to the Tilbury line to 
give them an adequate return upon the capital employed in the 
Whitechapel and Bow Railway. The Tilbury Co. were widening 
their line down to Barking, and as soon as that was completed they 
would be able to give a five minutes’ electrical service to East Ham. 
Under the new system cf electrification they would be able to 
enormously increase the number of trains run. He was told 
that on the American electric railways iu the vicinity of 
New York there were run with perfect safety as many as 40 to 50 
trains in the hour, and be did not see any reason whatever, if the 
Board of Trade sanctioned their automatic electric signalliug 
apparatus, why they should not do the same. Their electrical 
eugineer proposed to run five minutes’ services from Wimbledon, 
Richmond, Hounslow, Ealing and Harrow. The Metropolitan Co. 
were urging them to increase the number of trains оп 
the inner circle. At present they were running six per hour, 
and they might increase them to 10. But the tendency now was 
for the circular traffic to decrease, and they would be wisely advised 
in regarding the railway more as an east to west line than as a 
circular route. The rolling stock that had been ordered would pro- 
vide a carrying capacity of from 100 to 120 millions of passengers 
per annum. The directors were giving very careful attention to the 
subject of fares, and it might be necessary for them to ask Parlia- 
meut to allow them to institute over the whole railway a 2d. fare 
for rich and poor alike, irrespective of the hour of bookirg. 
England was the only country, where railways were compelled to 
carry workmen at special fares. On their railway they carried 
between 45 and 50 million passengers per year, and it mus: be borne 
in mind that the 10 or 11 million workmen whom they carried at 
abnormally low rates were practically беи р carried at the expense 
of the other 80 per cent. of the travellers. А 2d. fare for any body 
at any time was a democratic sort of proposition which ought to 
commend itself to Parliament and to the London County Couucil. 

Mr. L. H. Isaacs seconded the motion, and the report was 


Waterloo and City Railway Co. 


Тив half-yearly meeting of the shareholders of this company was 
held on 6th inst. at Waterloo Station, Lieut.-Colonel the Hon. 
H. W. Campbell presiding. 


The CHaIRMAN, in proposing the adoption of the report, said 
there was nothing which called for much comment that had occurred 
during the half-year. The traffic had been greater thao iu the 
corresponding haif-year of 1902, although lesa than in the inter- 
mediate half-year ending last December. They carried 41,739 more 
bassengers tban in the corresponding half-year, aud the season 
ticket-holders had increased by 47. The receipts from passengers, 
after deducting Government duty, was more by £222. On the other 
side, the working expenses had increased by 2307, aud were at the 
rate of 46 per cent., as agaiust 41:84 per cent. in the Juue half of 
last year. General charges were less by £47, and they 
carried to the net revenue account а balance of £9,088. 


‘Upon looking at that account they saw there was enough to pay a 


dividend at 3} per ceut. on the ordinary stock but not quite enough 
to pay 3}; but they had in reserve a sum of £1,800, which was a 
profit made on the sale of Console (Parliamentary deposit), and 
they thought it advisable to take 4300 of that aud place it to the 
credit of tbe net revenue account. This, after providing 
fur prior charges, left 48,945 available for dividends. А 
dividend at 34 per cent. per annum absorbed £8,775, and left 
£170 to be carried forward. This was the dividend which they now 
proposed, and he hoped they would consider it satiefactory. 
Having once paid 34 they wanted to do it again, or better, if pos- 
sible. Theline was doing well, and the trains ran with great regu- 
larity, there being very few failures. They would like to see the 
traffic increase, and, perhaps, it might, but at present the working 
company ran as many trains as they could. If the storage accom- 
modation for trains was iucreased, they might be able to run more 
trains, and they would, perhaps, see tnis carried out in the near future. 
Their traffic depended largely on the weather, a wet or dull day 
bringing more people on to the line tnan in fine weather. In that 
respect it was the very opposite of the overhead railways. 

Sir ALGERNON WEST seconded the motion and the report was 
adopted. 


The Lancashire Electric Power Co. 


Mr. Е. E. GRIPPER, chairman of the Lancashire Electric Power Co., 
at the ordinary weeting of the shareholders, held in London on the 
8th inst., said that the company having now raised the necessary 
capital for the equipment of their first station, which would be 
situated near Radciitte, a contract had been entered iuto with the 
Lancashire Power Construction Co., Ltd., to carry out the whole of 
the work, fora plant with a total generating capacity of 6,000 KW., 
with sub-stations and 60 miles of mains and cables, and as the local 
authorities with whom they had been negotiating were anxious fur 
а supply of electricity in bulk, every effort was being made to 
expedite the work of construction. By the end of 1904 or early in 
1905, they expected to be in a pusition to afford such a supply. 


— eee e — 


Liverpool Overhead Railway Co. 


Tum half-yearly meeting of the Liverpool Overhead Railway Co. 
was held on Tuesday, llth inst, at the Law Association Rooms, 
Liverpool, Sir Wm. Forwood, chairman of the company, presiaing. 
The report showed that the number of passengers carried during 
the half-year compared with the corresponding half-year of 1902 18 
as follows :— First class (1902) 656 756, (1903) 759,180; second class 
(including tramways, 1902) 2, 66 690, (1403) 3,334,703; workmen 
(special returu tickets, 1902) 1,402,9/6; (1903) 1,4:0,116; total, 
1902, 5,026 422; 1903, 5,514,089. Receipts from passenger traffic 
amount to £40,858 13e.; miscellaneous receipts and interest, £805 
13s —£41,664 6a; less working expenses, £32,005 8з. 9d.; deduct 
interest on mortgage debertures, 43,800; add balance brought 
forward December 31st, 1902, £4,013 8з. 7d.; less available for 
dividend, £9,872 58. 10d. . 

Toe CHa1RMAN, in moving the adoption of the report, said it was 
extremely gratitying to come before the shareholders with such an 
encouraging report. It was perhaps not quite as good as they 
would like, but it indicated that they had turued the corner, and 
might reasonably look forward to further improvements. It 
strongly showed that they were justified in expending capital upon 
accelerating the service. Besides bearing satisfactory resulte to the 
shareholders, it bad been greatly appreciated by the public. The 
traffic tor the past nulf- year numbered 5,514,089 persons as com- 
pared with 5,026,422 in tue corresponding period cf last year, thus 


. Showing an improvement, in round figures, of half a million. The 


bad carried 759,180 tiret-cluss passengers as agaiust 656,756, and 
the receipts were £41 549 as compared with £37,833, an increase of 
£3,696. But in order to earn that increase they bad had to spend 
more money in coal, stores, &c., because an accelerated 
service meaut using greater power. Tne increase in expen- 
diture amounted to £2,716, but in that sum there was included £500 
as а sinking fund fur the cowpany’s tramways. Тпеге was a 
net ii crease in traffic of £1 559, which was 9 per cent.of the new 
capital invested fur the purpose of acceleration. They had now placed 
the company їп а much stropger position, and they bad certainly 
conferred a great buon upon the trane of tne port. Assuming that 
each passenger who spent 1U minutes on the railway earned ba, per 
day, te found that the saving in time to the public amounted to 
420,000 per annum. The amounts they had regularly put aside for 
renewals and einking fund, now reached the substantial figure of 
£26,260. The revenue aocount forthe half year was, from passenger 
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trafic, £40,858, and miscellaneous receipts, £681; a total of 
£41519; and the working expenses were £32,003. Out of the 
surplus the directors proposed to pay a dividend of 5 per cent. on 
the preference shares, and 1] per cent. on the ordinary shares, 
leaving £3,717 to be carried forward. During the half-year 
two Bills in which they were greatly interested had passed 
through’ Parliament, and had received the Royal assent. 
The first enabled the Cheshire Lines Co. to make a line from 
St. Michael's to their railway at Herculaneum Dock Station. 
That would form a link with the Cheshire Lines Co., and through 
them with the outer belt of Liverpool. Во far they had not made 
any definite arrangement, but willingness had been expressed on 
both sides to complete one. The other Bill was the Seaforth and 
. Sefton Junction Railway, which would effect a junction between 
the Overhead Railway at Seaforth, and the Lancashire and York- 
shire Railway at Aintree, and so bring about a connection with the 
Overhead Railway and Seaforth. It would thus be a most 
important link in the outsidecircle round Liverpool. The greatest 
importance must be attached to these girdle railways. They had 
already arranged the working of the trains, upon terms to be nego- 
tiated, and he trusted that the agreement with the Lancashire and 
Yorkshire Railway would be completed within the next two or 
three weeks. They would then join with that system at their Sefton 
Station, and trains would be run through from Southport right on 
to the Overhead Railway system, and vice versd. The advantages 
of that link could not be over estimated. With regard to the structure 
and equipment of the railway, it was still well maintained, and 
they hoped shortly to have a five minutes’ service running through- 
out the day. All they now wanted was an increase of earnings, and 
he hoped that would come with increased traflic. While they gave 
to shareholders £3,125, they had practicaily to pay the same amount 
for rates, and when they considered that the line was constructed 
more for the good of the port than for tbe shareholders, he did 
think that £6,000 a year for rates and taxes was most excessive. 

Mr. HAROLD BROCKLEBANK seconded, and the motion was 
carried, a8 was also a proposition for the payment of the dividend 
mentioned by the chairman. 

Mr. WALTER WILSON asked if the attention cf the engineer had 
been drawn to the line north of the Alexandra Dock Station, where 
there was a double curve, which was traversed at auch a speed that 
{he oscillation frequently threw passengers out of their seats. He 
also thought it would be a great convenience if lifts could be intro- 
duced at the Pier Head and James Street Stations. 

Another SHAREHOLDER suggested that steps should be taken to 
get the rates reduced. 

The CHAIRMAN, in reply, said the safety of the passengers was 
always the first consideration. The curve mentioned had quite 
recently been relaid, and it was absolutely safe. With regard to 
their rates, representations bad been made, and they got a reduction 
last year. Answering a further question as to whether the Cheshire 
Lines Co. were likely to electrify part of their system, the chairman 
said in his opinion it was only a question of time when all great 
suburban railways would bave to be electrified. 

The meeting terminated with а vote of thanks to the chairman. 


Electric Welding Со. — Тһе annual meeting of the 
shareholders of this company was held on 7th inst. at the offices, 28, 
Basinghall Street. We are unable to give a report of the proceed- 
ings, as our representative was refused admission, and а request 
for а copy of the directors’ report was also refused. 


Kent Electric Power Syndicate.—A meeting of the 
shareholders of this syndicate was held on 7th inst. at 7, St. Heleu’s 
Place, Bishopsgate Street. Our representative was informed that 
the proceedings were private. 


Harrow Electric Light and Power Co.— Mr. С. W. 
Spencer Hawer, M. I. E. E., of Westminster, has been elected а 
director of this company. 


The London United Tramways (1901), Ltd.—The 
directors of this company have declared an interim dividend of 
8 per cent. per annum on the £10 ordinary shares for the half year 
ended June 30th last. The dividend warrants will be posted on 
Friday, the 14th inst. 


Dublin and Lucan Electric Railway.—The report 
of the Dublin and Lucan Electric Railway Co. for the half-year 
erded June 30th last, to be submitted at the meeting on the 20th 
irst., states that total receipts for the half-year show ап increase of 
461. Expenditure shows a net increase of £167, including £137 
for rebuiiding a boundary wall, and £50 for repairs due to the great 
storm of February 26th. After providing for debenture interest 
there ів a balance available of 4837, out of which it is proposed 
that a dividend at the rate of 5 per cent. per annum be paid on the 
preference shares, and that £300 be placed to reserve account, 
leaving £62 to be carried forward.— Financial Times. 


Baker Street and Waterloo Railway Co.—The 
report of the directors shows that the capital expeuditure during 
the half-year ended June 30th last amounted to £143,513. The 
expenditure during the current six months is estimated at £250,000. 
The construction of the works has gone forward satisfactorily. A 
resolution will be proposed at the meeting, to confirm the forfeiture 
of certain shares upon which arrears of calls have not been paid. 


STOCKS AND SHARES. 


Wednesday Evening, 


FINANCIAL unrest in New York is the most prominent feature of the 
money markets, and the situation contains causes for anxiety that 
must affect almost every department of the Stock Exchange. 
While the main issues of the struggle are being fought out by the 
millionaire railroad merchants of the United States, the echoes of 
the contest have a disquieting influence upon Consols, and through 
them upon all the investment departments. The magnates on the 
other side are being forced to realise big blocks of high-class 
securities in order to keep their financial positions at all liquid, and 
since they hold a good deal of sound British stocke, the stir of the 
strife will, perhaps, penetrate Capel Court still further if the 
impending catastrophe should fail to be averted. 


The Telegraph market, however, is maintaining its recent 
advances without any difficulty. Even Anglo-American Telegraph 
stocks did not move upon the publication of the Postmaster- 
General’s Budget, which showed that the Government are willing 
to act as the agent of the Marconi Co. whenever the latter can 
satisfactorily establish its claim to be able to supply an effi 'ient ser- 
vice across the Atlantic. At one time, and that not so very long 
ago, such an announcement would have been greeted with dismay 
by telegraph stockholders, and ‘probably followed by heavy selling 
on behalf of small provincial investors, But the time of scares 
over wireless telegraphy has gone by, forthe present at any rate, 
and the movements this weck certainly do not speak of failing con- 
fidence. Anglo-American Deferred has fallen }, but the other 
stocks of this group look on with composure at the nervousness in 
the general markets. Submarine Cables Trust certificates are up still 
further, notwithstanding the dbdv/e in the Yankee market, the violent 
movements, of course, bringing welcome grist to the mills of the tele- 
graph companies. A little inquiry for Direct Spanish Preference 
helped to advance the price 10a. Amongst the Eastern Division, 
China Debenture has slipped back to its level of a fortnight ago; 
otherwise there is no change to report. The telephone section may 
be included in the latter clause, and business in the National 
issues has passed a decidedly slack week. 


Tbe excellent report of the Waterloo and City Railway has made 
no difference to the price of the stock, and the only changes 
amongst electrical railway securities are а drooping of 2 per cent. 
in City and South London and of 1 per cent. in Central London 
Deferred. This continued fall in the price of City Ordinary is 
having some effect upon the prior stocks, the three Preferences 
standing at 130, 1284 and 1204 in the order of their years of issue, 
all being ex dividend. City Debenture at 1173 compares with 
similar stock of the Central London at 1163, the difference being 
accounted for by the dates whereon interest is payable. The 
appalling disaster on tbe Paris Underground Railway is influencing 
all the Tube stocks, as well as Metropolitan Consolidated and 
District Ordinary, the prices of which last are dull at 854 and 344 
respectively. 


Electricity Supply shares are in quiet request, and the list pre- 
sents the usual firmness with slight improvements. City of London 
Ordinary shares, во far from being unfavourably influenced by the 
finding of the House of Lords in regard to the company's claim 
against the Corporation, are 4 up, and the market is inclined to 
regard the decision as possessing no especial financial interest. 
After all, the progress being made by the chief electrical companies, 
as exemplified by their advancing dividends, is the best advertise- 
ment for such an investment market; although, of course, no sub- 
stantial advance can be expected while the world of finance con- 
tinues in its present tremulous condition.  Edmundsons' has har- 
dened 58., upon what is understood to be the success of the issue of 
their latest baby; there is no fall to record in any part of this 
section. 


Thanks to the better feeling now prevalent in the Telegraph 
market, a rise of & sovereign makes itself noticeable in Telegraph 
Construction shares. Brush Preference have weakened again, and 
are back to 1} middle, the Second Debenture stock also shedding 
& couple of points. 


That hardening ої British Electric Tractions, to which reference 
was made in our last notes, has produced an improvement of { in 
the price of the Ordinary, but the Preference are unchanged. A 
few orders made their appearance the other day in the British 
Columbia Electric Railway issues, and the Deferred is being dealt 
in about 73, while the Preferred Ordinary stands at 924. The 
report of the Metropolitan Electric Trams Co. was not warmly 
welcomed, and a seller of the Preference found himself unable to 
obtain more than 17в. ба. for the shares London United Tram- 
ways issues keep firm, and this market as a whole is easily up- 
holding its reputation for steadiness. 
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BHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present or | Dividends for the last Scene Closing week ended 
Issue. NAMB, Quotations Quotations 3 
hare. three years, Aug. 6th, Aug. Iah. Ang. 12th, 
1 1908. 
V | 
1900. | 1901, | 1902. Highest олен 
67,100 African Direct Telegraph, 4 % Debs. ee ee ee ee ee 100 ee oe eo 98 —102 98 —102 ae 
25,000 | Amason Telegraph ig shares, Nos. 1 to 25,000 ie a ba 10 - ss s 84 24— 84 ee ` 
119,700: Do. до. 5 % Debs., Nos. 1 to 1,250 Red. oe ee ee 100 ee oe sa 70 — 80 70 — 80 ° ee 
788,840 | Anglo-American Telegraph „ W sao we es | Btock | В 61s. | 60/6 47 — 50 xd | 47 — 50 47 us 
8,105,580 do. do. 6%, Pref. e. 5. o. e| Stock | 6 6% | 6% 92 — H xd 92 — 94 93 9-4 
8,106,580 | ро, до. йо. Deferred e. sbe a. e. o. | Stock | бв. Js. 1/- а= ч 8 — 61 ied T 
44,000 | Chili Telephone, Nos. 1 to 44,000  .. M es " E B Б 5 $ 5 6% xd 41— РЕ E 
188,888, 8006 | Comm Oable . | $100 8 8 8 €, | 150 —160 150 —160 S: үн 
1,841,909 Do. do. Bterling 500 year 4% Deb. Stock Red. Stock at БА z: 92 — 95 92 — 95 94 93 
16,000 | Cuba Telegraph 3 сай duae же io сш. 10 4% | 4% | 6% 7— 8 7— 8 74 > 
6,000 Do. 10 % Pret, 1 ado быз шр. a 10 js K н 17 — 18 17 — 18 ; ee 
13,98) Direct Spanish Telegraph UL oe oe ee ео ee oe б 4% 4% 4% 2 ы oe 
6,000 Do, do. 10 % Cum. Pref. be, e. саш е 5 : us Vs — 7 7— 8 es Ps 
80,000 Do. do. 44 % Debs. vis RES e P 50 ps s Is 97 —101 97 —101 'X di 22 
60,710: | Direct United States Cable 90 8196 8196 34%, 10 — 104 10 — 10} 104 104 
87,800 | Direct West India Cable, a% Bes. Deb, within Nos. l to 1,900, Red. 100 МЕ He re 99 —102 93 —101 ЧА ти 
4,000,000 Eastern Telegraph, Ord. 8 8 e 23 "Ww .. | Stock | 7% 1% 7% 128 —133 128 —133 129} 1254 
1,965,565 Ро. 84 Pat Stock e es.. | 100 js "M 2s R) — W 89 — 92 91 90 
1,534,645 Do. 4% Mort. Deb. Stock Red. e E .. | Stock it e - 105 —108 105 —108 107 1064 
800,000 | Eastern Extension, Australasia, and China Telegraph T 25 10 7 96 7 96 7 96 12 — 123 xd 12 — 12 121 12,4 
820,000: Do. 4% Deb. Stock Stock 2s H Ws 106 —109 104 —107 xd Я 2 
800,000 | Eastern & узш a Tele., 4% Mt. Db., Nos. 1 to 8 ‚000, red. 1909 | 100 p T БА 9н —1С1 ха | 100 —103 ia А 
200,00 Do. 4 5 Reg. Mort. Deve: (Mauritius Sub.) 1 to 5900 25 ab zi e 100 —103 100 —108 г : 
180043 |” Do E 6% Prem. % н IM 121— 131 14 121— isl X | 
o. А E "s d M" кы zs n Ss 29— 134 xc ч — "n . 
150,000 | Great Northern Telegraph, of Copenhagen 10 16 15 123% 22 — 23 23 — 93 223 s 
62,5001 Halifax and Bermudas Cable, % 1st Mort. uc within Nos. } 100 - m vs 99 —102 99 —102 100 991 
17,000 | Indo-European Telegraph e n | 95 |10% |109% | 10% | 385 — 99 85 — 39 " i 
100, 000 | London Platino-Brasilian Telegraph, 6% Debs.” e as a. | 100 Б a HH 100 —104 100 —104 "n x 
1,988,888 | National Du ame Pref. 8 5% 990 ae ..| 100 6% 56% 6 % 100 —102 xd | 100 —102 101 1003 
1,966,667 Do. Def. Stock .. ... oe .. [100 "E 5 43 79 — 81 xd 79 — 81 7 79 
15,000 ро. 8. 6% Cum. Ist Prein. 10 6 6 6 18 — 14 xd 18 — 14 M 
15,000 Do. do. 6 % Cum. 2nd Pref. .. К ann 10 6 6 6 18 — 14 xd 13 — 14 ВИ 
2,250,000 Do. do. 5 9% Non-cum. 8rd. Pref., 1 to 250,000 .. .. 5 6 Б 5 < 5 — б ха Б— 5 5k 
000,000 Do. do. Deb. Stock Red. M ix - .. | Stock 84 84% B4 96 — 98 96 — 98 ЭК 
Шоо oum "m Чо: 1 8 5 Nook Redi T i "E. MS 100 H 4 & Ы 7 ee 101 е: 1023 1024 
[] e ep one E eo os to U ee eo сы ) — ee ee 
100, 0008 Pacific and European Tes 4 96 Guar. Debs., 1 "чо 1 у pai ee ee 100 ese ee ee 97 0} 9 100 ee ee 
11,880 Reuters RE UN "s КЕ A К 8 5 4 5% "M 7 74 3 ee 
8,808 | Submarine Cables Trust "T s я d vs .. | Cert. Es ee bs 113 —118 116 —121 ХА $ 
68,000 | United River Plate Telephone | . 7% 5 7% 17% | 7% 6 6 . . 
40,000 Do. do. Cum. Pret., Nos. 1 to 40,000 ae 6 © 3 8 * 11— 5} 41— 5} Vs А 
179,971 Ро. do. 5 Debs. . e. oe ee oe ee Stock ee ee es 104 —107 104 —107 . ee 
15,609 | West African Telegraph, Shares 10 " m 2% 5— 6 5 — 6 8 E 
150,000 | West Coast of America, 4% Debs., 1to 1,500 guar. by Bras. Bub, Tel. 100 s s ss 85 — 98 95 — 98 2% К 
267,980 | Western чар» ; Ltd., 295, 1 to 207,980 808 - Р 10 1% 1% ә 12 — 124 12 — 123 123 12,5 
15,0002 . Debe. nd series, 1906 ee ee ee 100 oe ee e 100 —103 100 — 103 . ee 
400,000 Do. Deb. Stock Red. ee ee ee 100 ee oe . 97 —100 97 —100 99 ee 
88,891 Wen Indis and Ponama T Miu. we vis " Be és 10 3% ТА ; — f - 3 ae 
84,568 Do. do. do. 6: Cum. 1st Pret. ee ee 10 oe ee е тана 7 7 Б ee 
4,009 Do. do. do. Ра Cum. 2nd Pret. 0 ee 10 ee oe ° 4 — b 4 m 5 . е 
80,0002 Do. до. do. Debs., Nos. 1 to 1,800 ee 100 ee oe ee 98 —101 98 —101 е ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 British Aluminium 7 Cam. Pref. ее ee ee 10 oe ee ee 8 — 4 8 — 4 9e e 
300,000 Do. do. 6 Ist Mort. Deb. Stock Red. i» is .. | Stock s id ve 7 — 82 77 — 83 - > 
100,000 | British Electric Traction IN a nis a оз 10: | 9% | 9% | 8% 114— 113 ri 12 121 114 
100,000 Do. do. D DUM "uo 10 Và ; ae 12 — 12} l1i— 123 12 12 
600, 0002 Do. do. 500 бон Stock .. Stock Ки z 2: 1234 —125 122 — 1244 m 
100,000 W n e ii M АИ Б 15% |10% 10 % — 4 Hi 4 as " 
100,000 Do. do. t kc oe ae ee 6 oe oe oe — 5 xd — 5 . ee 
50,000 Do. do. 4 lat Mot Deb Rad. ee eo ee 100 ee ee ee 102 —106 102 —106 * oe 
60,000 Pn, Lindley & Co., e 95 ee ee ee ee 41 8 Nil oe т ü фе n ° э ee 
60,000 Do. do. % Cum. Pref, ee ee ee ee 21 6 6% ee 14/6 tol M to 15 / . ae 
105,781 Taro Electrioal Engineering, Ord., 1 to 105,781 . : "" 958 2 5 Nil Nil t i— 1 13 кз 
150,000 Do. Non-cum. 6 % Pre ae. c 2 6 8% | 6% li— 1 1— 1 e .. 
125, 0002 Do. 985 Perp. b. HM ee ee Stock ee ee @e 99 —102 99 —102 ee ee 
128, 0007 Do. do. % регр. ind Deb, Stock өө Stock К са MS 87 — 93 85 — 90 ee ee 
85,000 | Callender's Cable Construction s i га ВЕ sa 5 15% |20 N 15 114— 124 114— 123 " : 
40,000 Do. do. do. Cum. Pret. ee b [EJ oe ee Rad 51 51— 54 eve 2 
90, 000 Do. do. do. 43 n lst Mort. Deb. Btook Red, Stock es ek > 106 —110 106 —110 108 a 
1,860,014 | Central London Railway, Ord. Stock ne PA T .. | Stock wa 4 4% 103 —106 103 —106 1043 T5 
494, Do. do. 4 96 Pret. Stock . ee ee ee ГЕЈ ee Stock ee 4 4 % 102 —105 102 —105 10:34 lua 
494,998 Do. do. Def. о. .. % "m eis .. | Stock = 4 4% 105 —108 104 —107 105 8 
1,830,000 | City and South London Railway > T ee “> ө Stock 1 9 84% 63 — 65 61 — 63 63 624 
86,000 Crompton & Co., Nos. 1 to 85,000 ee ee ee ee oe ee 8 8 74 ee 9 — 24 2 — 24 oe oe 
100,0001 { в 6 py 1885 Бере, 1 te 900 of £100, and v i ж v 101 —106 101 —105 a " 
J 
99,261 | Edison & Swan United Elec. Light, A, shares, £8 paid, 1 to 99,961 6 96 Nil - 0 — 0 — s ае 
11,189 Do. do. is " shares, 01—017,189 .. m б % Nil we là— : lá— ee . 
‚0881 Do. 29 Я Deb. Stock Red. 100 е i " 71 — 75 71 — 75 oe ee 
100, 000 Do. 5% and b. Btook Prov. Certa. ‘all pd. 100 oe oe . 15 — 80 15 — 80 . ө oe 
112,100 Electrio Construction, 1 te 112, a ла 25 2 6% 6% 6% 14— 18 1 1j x se 
81,890 Do. do. 1 Cum. Pod ] to 81,890 ae ee 9 ee ee oe 94— 8 oe ee 
82.50 | Do. do. 4 5 Perp. Ist Mort 81800 Btook .. src | e к. ур 99 —102 99 —102 $ 
25,000 General Electric Oo. ( 5 4 - aX iè 10 5 5 96 5 % 10 94— 10 9 2 ws 
28.000 ae (W T "Tel $e Mort, Dob ee @e ee ee Stock 90 9, Tt 90 % 14 — 102 i =o oe ee 
y's e 7 egrap orks, e. |e ee oe ee oe 5 20% 4— 15 — 5 0 ee 
85,000 Do. do. Pref. x s 5 44% vs aa 5 — 5 — 54 E Е 
48,060 Do. do. ort. Deb. Btook — .. — .. | Stock za s EN 108 —112 108 —112 f - 
60,000 | India-Rubber, Gutte-Percha & Telegraph Works 10 10% | 10% cd 184 — 194 184 — 193 1514 x 
о ibi Don "m do. ne do, 4 % 1st Mort. Deb. | 100 W 5 ito 100 =; p mar m И 
U vexpoo er Rail 7 2 ee ee ee ee ees ee 10 сы P 54 — ee ee 
10,000 t Do. do. ч Pref. £10 paid i ee е6 ГЕЈ ее 10 8% i» ee 1 сз 11 104— 11 ee ee 
87,850 von dan and Maintenanoe.. 13 178% | 2% 20 % 82 — 35 зз — 96 85 А 
160,000! 4 % Deb. Bds., Nos. i $071,600 Red. 1909 100 m s% is 100 —103 100 —103 Vs : 
640,000: | Waterloo & City allway (Ord. Btook Kw. же Сай сэз «e| 00 8% | 8% | 34% 97 - 100 97 —100 à 


+ Quotations on Liverpool 8tockeExchange. 


National 


f Unless otherwise stated all shares are fully paid. 


$ From Manchester Share List. 


LATEST PROCURABLE QUOTATIQN 8 OF SECURITIES NOT OFFICIALLY QUOTED. 
Ashton, and aye Electrio лера оган WEN 
Bank rate of discount 3 per oent. June 18, 1903). 


Blectric Free Wiring, -. 


Strand Electricity Supp] 
Do 40. “City Una RT Cum. Pref, 
А o n 
E ens A b. S è 
U u в ees ee ee e ee 
150,000: ; do % Deb. Stock Red. ax 
70,605 City of London Electric І, hting, Ord. 40,001—110, 596 
40,000 Do. 6 * Cum. ef., 1 to 40,000 VN ve S 
400,000! в 5 % Deb. Stock, Sorip, (iss. at 115) all paid. А 
800,000 Do. 43% 2nd Deb, Stock, v. Certs., all paid .. Se 
050 County E London & Brush Prov. Electric Li Prof. ш 1—40,000. : 
, е 0. 0. .9 7 —60, ee 
400,000: Do. do. 44% Deb. Stock, Prov. Certs. (all paid) Red 
88.000 Damundson's тес Согрогайоп, т. CMM L” © šu 
* C LJ Um, e . ee ce 
140,000 Do. do. Мы, Ist Mort, Deb. Stock 1 
‚000 Kensington and Knightabridge Electric, Ord. .. M: is và 
,000 a do. do. 4 % Debenture Stock |. 
110,000 London Electric Supply Corporation, Limited, Tre E ; - 
7 ° O. 0. e в ee ee 
‚0001 Do. do. do. 4 ꝙ 1% Mort. Deb, Stock Red 
100,000 Metropolitan Electi,5 Supply, 1 to 100,000 .. T s ae as 
p bee ИИ та 
$ 0. ort. е ео ee 
Se | a e 2o: 
, t. James’ an есёгіс er zs s4 КА 
20,000 Do. do. do. ý 7 $ Pref. 30,08] to 40,080 
150,000: Do, do. do. 84% Deb, Stock Red “+ 
12,000 Smithfield Markets Electrio Supply, Ord, .. PN Vs эъ vs 
65,000 South London Electricit Supply, Ord, rane 23 v» ss 
80,000 Urban Electrio Bupply, Ord. es Ге Е; v» ee ©» 
000 Do. do. б % Cum. Prog, ae ss "n a s 
110,000 Westminster Eleotrio Supply, Ord. 9 
28,141 Do. do 


в 5 % Cum. Brei. # 


METALS 
a 9 Copper Sheet s s ++ рег ton 
а Nitri » Rod. bs КИ per ton 
a i в $$ (Electrolytic) Bars per ton 
а » Sulphurio e Я i Sheets .. per ton 
a Ammoniac, Bal с. i e RN M Ed Sii per fon 
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а Соррег Sulphate б Pig (Cleveland warrants) рег ton 
a Lead Nitrate 1 „ Fo &000 tosize per ton ‚ 
а „ White Sug è $ ,, Scrap, eavy 3 per ton 
Mith 2 5 ee ee 1 „ Wire, galvanised No. 8 .. per ton 
а Methylated Spi t.. - T 
a Potash, Bichroma in casks .. б. 5 Sheet - ber ton 
a i austic (75/809). . 85 m Manganin Wire No. 98 ME . per lb. ° 
а „ isulphate 855 ws 9 Merc € з Уз . per bot, £8 100 
а Shell CH NA: 14/- inc, 4 Mica (in original cases) amall.. per Ib, 4d. to 1/6 
а Bulphate of Magnesia " d „ i » medium per Jb, 2/6 to 89 
@ Sulphur, Sublimed Flowers Е а „ "i ; e .. per lb. 4/- to 7,9 
a п . Recovered КЕ è р Phosphor Bronze, plain Castings per Ib. 1/- to 12 
a ir ump .. i А p » rolled bars & rods Per Ib, 1/1 to 1/4 
а Boda, Caustic (white 70 %) 2 ‘ee p Platina” » strip & sheet рег lb. rr 1/9 
9 n Crystals aw is T ms 9 Platinum - es per os, 
ay Richromate, Caska, , per lb. 24d эз P Bilicium Bronse Wire 9s . per lb. 104. to 1, 
Steel, Magnet, acc'd’g to dess · pn per ton 258 
METALS, &с ii „ in bars £15 to £40 
Tin, Block rton | ( 4128 to 
b Aluminium Ingots, in ton lots per ton = 9 Fin, Block ,, “2 Ын de 2199 
i n lots .. per ton as 9 „ Foil .. T . per lb. 1/8 
b i Sheet, in ton lots *. per ton 66 ie я, Wire, Nos. 1 to 16 T . per lb, 17 
р Babbi, '8 meta] t .. per ton es р White Anti-friction Metals 
¢ Brass (rolled metal 2" to 19») basis per Ib. А „White Ant“ brand -. рег ton #42 to 265 
0 „ Tube ed) к per lb Í Yarns, 2/108 Grey Cotton, on ap la рет Ib, А 
в, » (solid drawn). per Ib. Í „» 6 lea. Flax.. is per Ib, 
e „, basis. . А per 1b, „ 8 piy 10 Ibs. Russian per lb, 
¢ Copper Tubes (brazed) ` per Ib „ 101] ‚ Russian, single .. per 1b, А 
„ (solid drawn) per lb, Í » 180 Ibe. Jute rove per ton 
9 Copper Bars (best k Zinc, Bb't (Vieille Montagne bad.) per ton £23 15 


Ossrs, : О. Boor & Co.; b The British Aluminium Со, Lid.; c Thos, Bolton & мо iggins ; 
T А апі Teleg. Wor Co., Ltd.; 2 James & Phakspeare ; h Edward TA) & Co.; Uing & Le we; J У. Н, Hin 
& Morris Ashby, Lid.; т W. Т. Glover & Co., Lid.; n P. Ormiston & Sons o Johnson, Matthey & Co., Ltd.; P The Phosphor Bro Со 
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THE DEVELOPMENT AND USE OF THE 
SMALL ELECTRIC MOTOR. 


A WELL-ILLUSTRATED series of articles, by Е. M. Kimball, has 
been running through the last four numbers of the Enyincering 
Magazine. To the electrical engineer the chief interest lies iu the 
pictures, which are reproductions of photographs from actual 
exemples of motor-driven machinery. 

Many of the applications shown are well known to everyone who 
bas had much experience with motor driving, but some possess 
features of novelty and suggestiveness. Machine tools figure 
largely among the examples chosen—lathes, boring, and drilling 
machines and shapers forming a not inconsiderable portion. As 
regards the powers taken by such machines, the author pointe out 
that this must vary largely with the class of work done, and the 
following list is given to represent the powers required uuder 
average conditions. If heavy tools and air-hardened steels are 
used, and production pushed to the limit of the toole, from three to 
four times these powers may be required. 


Lathes 22 to 24 in. require a 2-n.P. motor. 


» 90 to 36 in. m J-HP. „ 
„ 48 to 54 in. - 5-H.P. ,, 
„ 60 to 72 ір. is 74-НР. „ 
Boring mills, 48 in. swing us 5-H.P. p 
» 72 in. » » 74-8 P. „ 
» 9 5 9 » 10 85 P. „ 
, . , “Н.Р. i 
Planers, single head, 26 by 26 М 5-H P. " 
double head, 30 by 30 
н А 36 by 36 - 10-H. P. „ 
, s 48 by 48 
й 54 һу 54 й 15 Н.Р. „ 
г [T] 60 by 60 Т] 20-H.P. » 
Dril presen, 24 = \ require a 2-H.P. motor. 
"» 97 
86 in. 
ME de as жена 3s 
50 in. 
Н И 60 170 } „ 5&55-НР. „ 


An Ingersoll- Sergeant compressor is shown driven by a motor 
through spur gearing. The compressor is double acting, and bas 
two heavy fiy-wheels, one of which is toothed to gear with the 
motor pinion. With sufficient fly-wheel storage, this forms a 
satisfactory method of driving, bnt not otherwise, as the strains are 
too severe on the gear and the motor. 

The illustration of chain-hoist drive is interesting. Here the 
motor and controller are fixed to the same carriage as is the chain 
pulley block, which it drives through spur and worm gearing. A 
solenoid brake pulley is carried on the outer end of the motor 
spindle. The operations of starting and reversing are effected by 
hanging ropes. 

A very neat and compact arrangement is shown in connection 
with the driving of a shaper. The arrangement is equally appli- 
cable toa lathe or any tool driven by a stepped сопе. A 2-H P motor 
running at 1,200 r.p.m. is back-geared by means of a spur wheel and 
pinion with a 5 to 1 ratio. The end of the second motion-shaft carries 
a four-step cone, and the whole thing being self-contained is 
inverted and fixed to the ceiling above tne machine tool, which it 
drives by means of а belt. The driving of wood-working machinery 
claims four illustrations, but nothing exceptional is shown; the 
powers given for average work may, however, be interesting :— 


A direct connected buzz planer, runniag at 
4,000 r.p.m, requires ... T isa 885 
A 24 in. cylinder planer, running at 3,725 r.p m., 
will require for dry stock 5 E e si 
And for unseasoned rough lumber... bas .. 15 ü 
Irregular double header moulders require per 


5 Н.Р. motor. 


ses iis T e vis ү 14 to 23 k. P. 
A four-sided sticking machine, of average size ... 10 Е.Р 
An 8-in. circular rip saw, on heavy work... 13 to 2 В.Р. 
А 12-in. cut-off or rip saw ... — tes З Н.Р. 
Ап 18-ір. А jus vs 5 H.P. 
An ordinary band saw will require 23 HP. 
An ordinary jig saw will require ... 1 НР. 


The above figures assume the machines to be in good condition and 
adjustment. 

several illustrations of motor-driven printing machinery, includ- 
ing linotypes, are shown, also shipyara machinery, fans, &c. One 
very interesting photo is of a 3-H. P. slow speed motor, mounted aud 
geared to а 50-in. sluice valve. The advantages of operating large 
hydraulic or gas valves from a distance are great. A 50-in. valve 
will take five or six men 20 minutes to open or close it, to say 
nothing of the time required to get to the spot in an ешегр °псу. 
An electric motor will do the same work in less than three minutes. 

The author goes fully and clearly into the technical and com- 
mercial problems involved, and the articles will be of value to 
machinery users generally. 


MECHANICAL DRAUGHT. 


MECHANICAL draught appears to be making greater progress in 
America than it does here. А very useful paper on the subject by 
Mr. Btill, of Detroit, appears in the Journal of the Western S»nety of 


Engineers. He starts out with a statement of the three chief factors 
which control the economy of the fan draught :— 


l. Less air is required per pound of coal. 
2. Cheaper coal can be used. 
3. Less heat is required to produce the draught. 


As regards the first of these factors, there is the fact that ordinary 
draught requires usually a ratio of air and coal, of 24: 1, whereas 
fan draught will enable the ratio to be reduced to 18 : 1, thus 
securing а direct saving of the heat that would otherwise be carried 
off in tbe extra 6 lbs. 

No. 2 factor is well known as represented at times by а reduction 
of the cost of coal by one half, as to which, however, it must not be 
forgotten that as mechanical draught installations increase in 
number the cost of cheap coal will approach more closely than 
it now does to the cost of better coal, coal being cheap because 
it is small and often dirty, rather than because its calorific capacity 
is so abnormally low. 

The third factor ia pretty clearly established. If а fire has a 
temperature of 2,460° and the chimney temperature is 460°, then 
one-sixth the fuel has gone to produce draught. Chimney tem- 
peratures are often 500°, and even over 600°. To drive a fan 
requires not 16 per cent. of the heat produced, but only about 1 
per cent., so that if а comparatively small reduction can be made in 
chimney temperature, there will be heat enough saved to drive 
the fan. 

But all these factors must stand lower at times than a fourth, to 
wit, the ability to make such draught as is needed. Fog or bad 
direction of wind combined occasionally with an extra demand for 
power, may all be met by a fan draught. An increased chimney 
draught can only be secured by raising the temperature in the 
chimney, and probably this can least be done, when most reouired. 

In working out an example the author takes the horse-power-hour 
to require 33,305 B.Th.U., whence he deduces about 33 lbs. of steam 
per horse-power-hour, and 34 lbs. of coal. 

With a flue gas temperature of 500°, and ап outaide temperature 
of 62*, the maximum draught for a 150 ft. chimney will be P — À 
(d — d'), or 150 x (076097 — 041414), or 1 in. water gauge. 

Chimney friction is about } lb. per square foot, or, say, 0°05 iu. 
W.G. for a 6 ft. diameter stack, leaving a net draught of 0°95 in. 
W.G. To produce this pressure а column of air of external 
temperature 62* must be 68 5 ft. high, or 


'076 


The velocity of flow due to this head is v = / Z9 AH = 66:37 ft. 
per second draught velocity, and the area of the stack being 
28:27 ft., the weight of the moved gas will be 66:37 x 28:27 X 
0761 = 142:8 lbs. The temperature required to effect this movement 
is 500°—62° = 438? F., which, multiplied by 142:8, and by the average 
specific heat of 0:2375, gives 14,850 B.Tn.U., or 118 million foot- 
pounds to do work which only amounts to 9,355 foot-pounds, so that 
as a heat engine the chimney has an efficiency of only 455 of 1 per 
cent. 

By using а fan instead, and assuming efficiency of engine and 
boiler at 7 per cent., of fan 40 per cent., and deducting 20 per cent. 
for friction, there is found 2} per cent. efficiency. This is 264 times 
the efficiency of the chimney. 

Though а fan will often absorb less than 1 per cent. of the main 
engine power, it is usual to guarantee it not to absorb 2 per cent. 
Then, with a plant of 1,000 н.р., less than 20 н.р. would drive the 
fan. 

In adding economisers the draught must be increased, or the coal 
cannot be burned. Hence follows the practice that an apparatus 
to save heat demands a hotter chimney. In Lancashire they get 
over the trouble by using chimneys of 200 or even 250 ft. But 
with a fan, the friction of the economisers is easily got over. 

Less air is required with a fan draught because a thicker fire can 
be carried, and there is better combustion and less burning into 
holes and excess of air at these holes. Similarly, inferior coal can 
be burned, and a grate surface otherwise insufficient to do its work, 
can be made to do its work. 

Coming to first cost, it is said that for plants of 1,000 нр. the 
cost of а fan installation is less than one-fourth the cost of a 
chimney. 

A single fan installation coats less than 40 per cent. of a chimney, 
and a double fan plant and a short stack less than 50 per cent., one 
fan being in reserve. 

Smaller boiler plant also will serve without any excessive forcing, 
for & new plant on the old system must necessarily be schemed out 
to allow for periods of bad draught and be too large for its duty for 
over 90 per cent. of its time. 

Experience has also shown that the better draught is reducing 
the smoke nuisance ; many Detroit manufacturers having had to 
suffer expensive lawsuits because of smoke nuisance, and others are 
to follow. It is only apparently in London that Americans are 
allowed to plaster the sky with soot. At home tbey are fined and 
exposed to lawsuits, 

The author states that up to a velocity of 110 ft. per second of 
fan periphery the efficiency increases and then falls off rapidly. 

Little is known of fan performance, but it is usual and safe to 
assume that the resistance of furnace and flues ia about equal to 
25 per cent. reduction of fan discharge, i. e., to a restriction of the 
area of discharge. 

Rules are then given for proportioning fans. 

Dampers are recommended to be cut up into a frame of louvres 
worked simultaneously, in place of one large, heavy plate. 

Fan casing should not be less than 1 in., or it may buckle, but 
No. 14 plate can be used for blades. Overhung wheels are not 
recommended, though often easier to apply. 


a 
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The stack should never be carried on the housing of the fan, but 
on channels or columns from the floor. An automatic speed regu- 
lator is recommended to work by the pressure of steam so as to 
maintain the fan at proper speed. 

In the discussion on the paper, allusion was made to the common 
plan of using higher chimneys on big power plants than on small 
plants, an obvious error on the side of the small design, for it is 
certain that if a high chimney is necessary in one case, it must be 
in the other. The draught in each case ought to be the same. 
Why then use different chimneys? Of course, the true reason is 
the practical difficulty of building so high a chimney on a narrow 
base, and thus it is that for small powers a fan is really 
more a necessity than it is for big plants. One speaker advocated 
smoke washing, as apparently the only satisfactory way to get rid 
of black smoke. Possibly washing would get rid of sulphur, but it 
ent necessary to employ it for soot. Why not use enough fire- 

rick ? 

A question arose as to whether a chimney giving, say, a draught 
of 1 in., would be an aid to a fan in producing a draught of 14 in. 
Mr. Still says the chimney would be an obstruction to the fan. We 
think this decision is open to question, that is, if the chimney has 
sufficient area. It seems to us that two appliances in series should 
give an effect equal to the sum of their separate effects. The fan 
simply adds velocity to an already flowing stream. But no doubt, 
in case of a restricted chimney area, it might easily happen that a 
better result would be obtained by reducing the chimney height. 


SE 


ELECTRIC ROCK DRILLS. 


By T. CAMPBELL FUTERS. 


ELxOr RI rock drills, in spite of opposition, are gradually making 
headway, and there is no doubt but that in time, as their advantages 
become known, and machines are more strongly built to withstand 
‘the rough usage to which they are subject, they will supersede the 
air drill altogether. 

So far the great complaint is that they require excessive repairs 
as compared with air drills, owing to their somewhat delicate con- 
struction, necessitated by having to Keep the machine as light and 
compact as possible, which limits the strength and wearing surface 
of the mechaniam for converting the rotary motion of the motor 
into that of reciprocating for the drill. Were it possible to drill hard 
rocks with a rotary instead of percussive action there would not be 
the same difliculty experienced with the mechanism. Electric 
rotary drills for coal are simple, compact machines, driven direct 
by the motor with a single reduction gear, which gives no trouble, 
and holes can be drilled at the rate of a foot per minute. The only 
rotary drill which will drill hard rocks is the“ diamond," but it is not 
suitable for mining or quarrying purposes, and is only used for 
prospecting. 

The Enyinecring and Mining Journal for June 27th last contains 
an interesting article, comparing the electric with the compressed 
air or steam drill, and expresses a hope that the electric drill may 
become a practical success in mining," of which there need be no 
question, the electric drill having come, and come to stay. 

The first attempt to bring out an electrical percussion drill was 
made by Messrs. Siemens & Halske about 1879, and it was of the 
solenoid type, which seemed particularly suitable for a reciprocating 
motion, but was subsequently abandoned, chiefly on account of the 
heating of the solenoids and other electrical and magnetic 
difficulties; and further, from its construction it could not be very 
efficient, though probably much more во than the air machine. The next 
type was that in which the power is transmitted from a small motor 
by a flexible shaft. Visitors to the recent Colliery Exhibition 
had an opportunity of seeing the Gardner drill at work, whilst Mesera. 
Biemens & Halske also exhibited a drill, these being two of the 
most successful machines of this type. More recent inventions—as 
the Locke— have succeeded in mounting the motor upon the drill 
frame, which is the point to be aimed at, as it gets rid of the 
objection to the flexible shaft, and the motor is not quite so much 
оров to the wet and dirt of the mine, as when standing about on 

е floor. 

In the Siemens-Halske drill, the power is transmitted from the 
motor through the flexible shaft and mitre-wheels to a crankshaft, 
which drives a frame containing two springs, between which the 
drill piston is held. On moving this frame backwards and for- 
wards slowly, the piston also moves as if rigidly attached to it, but 
by moving it rapidly the piston with the drill attached is thrown 
out at each end, and actually travels more than twice the stroke of 
the crank. The crankshaft is fitted with а small fly-wheel, which 
absorbe any irregular strains and prevents shocks to the gearing. 

Ia the Gardner drill, the power is transmitted in & similar manner 
to acrankshaft, the crank of which works in @ special shaped slot in 
а crosshead, во that a quarter of a revolution strikes the blow, the 
next half withdraws the drill, at the same time slightly turning it, 
and during the last quarter of the revolution the drill remains 
stationary ; on the opposite end of the crankshaft is also a fly- 
wheel, which absorbs energy during the last quarter and gives it 
out during the next, and thus overcomes any tendency of the quick 
forward and slow return reciprocation of the crosshead to impart 
any irregularity to the rotation of the gearing. The drill is con- 
nected to the crosshead through buffer springs, and cannot strike a 
rigid blow. 

The mechanism in both types is simple, the number of parts few, 
and they compare very favourably in this respect with any air drill. 
The largest Gardner drill requires а 2-H. p. motor, strikes 550 blows 


per minute, and weighs—drill and motor together—540 lbs., which 
is, probably, 100 lbs. less than the weight of an air drill to do the 
same work. 

In the Locke drill the motor drives direct—through gearing—the 
crank axle, which is connected to the drill with a helical spring, 
and the speed of the motor is so adjusted that the drill strikes the 
blow synchronous to the backward stroke of the crank. This prin- 
ciple will be easily understood if one takes a piece of elastic with a 
small weight attached, and makes it spring up and down, when 
it will be found that at a certain rate, the hand and weight will 
approach each other, and the weight may be made to strike the 
floor while the hand is rising. The idea is a novel one, but will 
require & certain adjastment of speed and carefully tempered 
springs. 

РВо far electric rock drills appear to have been left to American 
enterprise, and with the exception of the Siemens-Haleke, which is 
really a German machine, there are none British manufacture, 
which seems a pity, as there is plenty of room for a good substantial 
British-made drill. 

The great advantage of the electric drill is in its great saving of 
power as compared with the air drill. An ordinary 3-in. air 
drill,” says the above-mentioned Journal, “ requires about 15 HP, 
the ordinary electric drill on the market from 2 to 4 H.P., although 
it is not fair to draw а comparison between the two on this basis, 
for the reason that the air drill does a great. deal more work in the 
same time than the clectric drill, as there is much more power 
behindit; . . . [but] it does not do enough more, to warrant the 
expenditure of 15 н.р. as against 2 н.р. if other conditions are 
equal.” (The italics are the writer's.) Tie statement that the air 
drill does more work may be questioned; it is true it may strike a 
heavier blow, but the number of blows are not во many,an ordinary 
air drill striking about 300 blows per minute, whereas the electric 
drill will strike from 400 to 600. 

Bupporters of the air drill, however, claim that the exhaust from 
such a machine is а great aid to ventilation. This is rubbish! and 
no mining engineer—at least, in this country - would depend in the 
slightest upon air carried into the workings in this way to ventilate 


. them; and upon this point the article previously quoted says :— 


" The air drill as a factor in ventilation may or may not be of value, 
according to conditions. In the first place, with а single stage 
compressor the lialility to combustion of the oils used in lubrication 
(unless care is taken to condense all resulting gases with the 
moisture by means of an air receiver inter-cooler) will occasionally 
render the air actually poisonous. . . .. Again, the fetish of 
' ventilation ' is a standing excuse for leaking valves and pipe-lines 
such as are commonly seen underground.” (The italics are the 
writer's.) So that compressed air," as well as electricity,” is not 
without its dangers; but with the latter there would not be the 
same excuse for the careless waste of energy which “represents a 
considerable portion of the work done by а compressor at a large 
mine." 

А letter on this subject, published in the samo Journal, by Mr. 
Lawrence, who complained that “the expense of keeping electric 
“ drills in repair was too heavy,” says:—'' From my experience, to 
date, with electric drills, I have failed, as yet, to find one which can 
replace the air drill for every day use in metalliferous mining." 
But have the electric drills had fair play ? Probably the secret of 
much of the trouble—one might say most—is explained by another 
quotation from the article before mentioned, which says: “ When 
the air drill was first introduced, the old-fashioned miner did his 
best to kill it. Even to-day, try to introduce a new air drill into a 
mine and attempt to шаКе а test between it and the machine 
already established іп use, and you will find how dificult 
it is to get fair treatment for the new device.” (The italics 
are the writer's.) “Ask the foreman to make a month's 
trial . . . . and you will find that in nine cases out of 
ten the men will ‘knock the stuffing’ out of the machine to 
which they are not accustomed—and which, for that one reason, 
they do not want to have introduced into the mine.” This is 
perfectly true, and managers would do well before condemning an 
electric drill to be quite certain that it is the fault of the machine, 
and not that of the man in charge of it. 

In conclusion, the following comparative results obtained in 
Germany between & Siemens-Halske electric percusaion drill, and & 
pneumatic drill, may be of interest : —* 


Pneumatic Electric 
Work done in bore hole :— drill. drill. 
In cubic inches per minute... T n 2°75 3˙0 

In foot-Ibs. per minute as - 11,664 12,960 


Consumption of power їп generator—distance 
between generator and motor being from 
1,100 to 2,200 yds. :— 

In horse-power aes iis - ss 10 17 


Foot-lbs. per minute... $us vid .. 3024,0C0 54,000 
Total efficiency of the installatio sve 36% 24% 
e —À 


ELECTRIC TRAMWAY MATTERS. 


THE following letter was addressed by the Board of Trade on the 
29th ult. to the engineers and managers of electrical tramways in 
the United Kingdom :— | 

“I аш directed by the Board of Trade to state that they desire to 
draw attention to the following criticisms which have been offered 
by their inspecting officers of railways and their electrical adviser 


* Vide "Electricity in Mines,” Rock Drills, Messrs. Siemens 
Bros, & Co., Ltd., London. 
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on certain points relating to the construction and equipment of 
electric cars for tramways and light railways laid on public roads :— 

1. Folding Steps.—The efficiency of the life-guard is o'ten 
impaired by the steps, which are liable to strike a person falling in 
front of the car before the life-guard can come into action. It is 
suggested, therefore, that the steps should be so designed as to fold 
up, and that they should invariably be folded at the front end of 
the car. 

2. Reversed Staircases.—These staircases have the disadvantage 
of limiting the view of the motorman and of restricting his 
movements. 

3. Trioger Life-guard.—The distance between the hanging gate 
and the life-guard proper should be about 3 ft., in order to allow 
time for the guard to drop before it meeta the object to be picked 
up. In some cases the distance has been only 1 ft. 10 in., which is 
not enough to make the guard effective. 

4. Trolley Ropes.— Several accidents have been caused by the 
slack of trolley ropes, and by the handling of trolley ropes by 
pessengers. On many tramways the trolley ropes are kept tied up, 
and in some, no rope is used. For centre-running trolleys, or for 
swivel trolleys with а smallreach, spring winches are useful for 
tsking up the slack and for preventing tbe trolley from jumping. 
For swivel trolleys with а wide reach, the slack may be taken by 
providing a weight like a sash weight at the end of the rope, and 
putting this into ап upright pipe with a bell mouth. The 
“nursing” of the trolley by the conductor is an admission of 
defective adjustment of the overhead work. 

5. Adjustable Stop on Trolley Standard.—On many tramways it 
has been found practicable to adjust the screw stop so as to limit 
the rise of the boom if the trolley leaves the wire. It is desirable 
to adjost the height of the trolley wire and guard wires so that 
advantage may be taken of this limitation, to prevent damage to 
overhead work. Where there is no adjustable stop, the rise of the 
boom may be prevented by limitirg the play of the trolley rope, 
except in the case of swivel trolleys with considerable reach. 

6. Trolley Heads.—Beveral cases of injury to passengers by falling 
trolley heads bave occurred. Although it is very desirable that, in 
the event of a trolley head catching in a switch or other overhead 
"trap," the head should become detached rather than that the 
boom should be pulled out or the standard broken, care should be 
taken that the boom is long enough to ensure that the trolley head 
may drop clear in the wake of the car, 

7. Trolley Booms.—Several accidents have occurred through the 
pulling out of trolley booms. The attachment by pinching up a 
split casting, appears to be unsatisfactory, since insulating material 
is used, and a tight grip cannot be ensured. A half sleeve with 
four bolts or some other attachment is preferable. 

8. Breakage of Trolley Standards.—W hen a trolley head catches, 
and neither the head nor the boom gives way, serious injury to 
passengers has been caused by the breaking or tearing up of the 
standard. Overhead “traps” should be avoided as much as pos- 
sible. Anchoring of trolley wires in bracket construction should be 
avoided by anchoring in a vertical plane to a standard on the 
bracket, or if the bracket needs anchoring, that should be anchored 
and not the trolley wire. 

The Board would be glad to learn whether you or the body which 
you represent concur in the foregoing criticisms, and will be pre- 
pared to take steps to meet them as regards new cars, and as far as 
practicable, with regard to cars now in use or under construction. 
Should you not be able to concur on any point, the Board will be 
giad to be furnished with any observations that you may desire to 
offer on the matters in question.—I am, your obedient servant, 


HERBERT JEKYLL. 
Board of Trade (Railway Dept.), 
Whitehall Gardens, London, S.W. 


ELECTRIC RAILWAYS IN EUROPE. 


TER PROMOTION OF THE SUSPENDED System. 


THs increase in the use of electric traction as a means of communi- 
cation in Germany has induced the War Office authorities to make 
certain additions to the military transport regulations for the 
general guidance of the army. Among these amplificationa, the 
most important is the rule that on electrically-worked railways 
(tramway) with an overhead supply of current, military wagons 
loaded on ordinary railways must be provided with а protecting 
deck or cover, composed of insulating material, so that the iron 
parts of the vehicles are safeguarded from direct contact with a 
falling wire. 

In Switzerland, where electricity as а motive power has become 
of considerable importance in connection with the operation of 
mountain railways, and where the Government is proceeding in a 
gradual manner to nationalise the ordinary steam railways, it has 
now been thought necessary to ascertain whether it is desirable to 
take steps to transform the latter to electric traction at an early 
date. e interest manifested in the subject throughout the 
country ia illustrated by the conference which has just been held at 
Berne, and which was attended by representatives of the Btate 
railways, the private railway companies, engine builders, electrical 
firms and others. The object of the conference was to discuss the 
question as to whether electric traction should be introduced on all 
the railways in Switzerland. As might be expected, definite action 
was not taken, but а committee was appointed to investigate the 
subject:and submit а report at the end of 12 months, or present 


proposals relating to the adoption cf a suitable system of working. 
In addition to making a study of the question, the committee will 
conduct practical tests, and a considerable sum of money has been 
placed at its disposal for this purpose. The general director of the 
Swiss Railway Department has been elected chairman of the 
Committee, with the manager of a large electrical company as the 
deputy chairman. 

A further step in connection with the contemplated transforma- 
tion of the Swedish State Railways to electric traction bas been 
taken by the administrative authorities, who have recommended 
the execution of the scheme by the utilisation of tbe numerous 
waterfalls and deposits of peat existing in the country. The 
Department of Communications has approved the proposal, and 
now recommends а trial of the various systems of electric locomo- 
tion, at an estimated cost of. £21,C00, by the construction of an 
experimental track for the use of competitors, who will be able to 
procure a supply of water-power free of charge. Among the com- 
panies which have offered to give a demonstration of their indi- 
vidual systems of electric traction without payment may be 
mentioned the Siemens-Schuckert Works Co., the Allgemeine 
Elektricitäts Gesellschaft, of Berlin, the Oerlikon Engineering 
Works and the Westinghouse Electric Co., of the United States, 
but not а single British company has asked for permission to parti- 
cipate in the competition. 

Tne construction of the track of the full gauge electric railway in 
the suburbs of Berlin between the Potsdam railway station and 
Gross Lichterfelde is practically completed, and experimental runs 
of the trains are at present taking place. The conversion 
of this particular section of line was suggested ав a result of the 
trials which were made for two years on the Wannsee Railway, 
near Berlin, and which did not lead to any definite conclusions 
being drawn as to the merits of electric traction, this being pro- 
bably due to the conditions under which the electric trains were 
worked, sandwich fashion, in conjunction with steam locomotive 
trains. On the preseut occasion, however, no such difficulty will 
arise, as the State railway authorities are evidently determined to 
give the system a trial on their own account, and the work was 
entrusted to the Union Electricity Co., of Berlin. As in the case of 
the elevated electric railway in the German capital, and tho 
Wannsee Railway, the current is supplied to the trains of the 
Potsdam-Lichterfelde line by means of a third rail placed in the 
middle of the track, and carried on insulated iron arms at some 
distance from the bed of the track, the return part of the circuit 
being formed by the ordinary rails іп the usual way. Each train 
is composed of two or three cars, each car being equipped with two 
motors, and the total carrying capacity of a train is 210 passengers. 
It will be noticed thatthis equipment differs from that in use on 
the Berlin elevated electric railway, where the trains are composed 
of three cars, only the first and third being motor-cars. 

The suspended electric railway on the Langen system is attract- 
ing considerable attention in Germany, where it is promoted by 
the Continental Co. for Electrical Enterprises, of Nuremberg. 
As the latter is desirous of obtaining & concession for the con- 
struction of a line according to this method in Berlin, between 
Gesundbrunnen and Rixdorf, the Minister for the Interior recently 
commissioned Herr Grave and Dr. Haselau to make an inspection 
of the representative railway at Elberfeld, and these gentlemen are 
reported to have expressed themselves in approval of the working 
of the line. In addition to this scheme, which relates to a railway 
to cross Berlia from north to south, the company has applied to the 
Minister for Agriculture witha view to powers being granted fcr 
the establishment of a suspended railway between Berlin and the 
intended park for the people at Grunewald. A third project is on 
foot for the Berlin district of Schoneberg, the municipal authorities 
of which have offered to pay the company £150 for the elaboratien 
of a definite scheme. 

The German capital does not stand alone in the prominence that 
is now being given to the suspended system. At Hamburg the 
Continental Company for Electrical Enterprises has now laid before 
the Senate and the city authorities a definite scheme which is a 
competitor with that submitted some time ago for an elevated 
railway on behalf of the Hamburg Tramway Co., the Siemens 
and Halske Co., and others. It is estimated that the cost of con- 
struction and equipment of the suspended line would amount to 
£1,750,000, and the railway would be completed in five years. The 
scheme provides for the formation of а company with а share 
capital of £500,000, whilst the balance of £1,250,000 is to be raised 
by the issue of bonds. It is said that arrangements have already 
been concluded between the Continental company and a banking 
syndicate headed by the North German Bank, for the emission of 
the bonds in two series of £625,0CO each. The first series would 
have а preference claim, and for the second а Hamburg State 
guarantee is desired, the State to participate in the annual protits 
of the new company. It is claimed that the present scheme would 
be less expensive to carry out to the extent of £1,500,000 as com- 
pared with the elevated railway project, but tbe tramway company 
now states that this is а misrepresentation of the facts, and that the 
suspended line would be more costly than the Siemens plan. In 
support of this assertion the Hamburg tramway company alleges 
that the expenditure on the Elberfeld line was three times the 
amount of the estimates. Thus the matter stands at present, and a 
keen contest for the concession may be expected. 

A scheme for a suspended railway is also being promoted for the 
Rhenish-Westphalian district; but it is uncertain whether the pro- 
posal emanates from the Continental Company of Nuremberg, as it 
is reported to be promoted by a number of prominent industrialists 
of good position. The idea is to form а company for the execu- 
tion of the undertaking, although no estimate of the cost is forth- 
coming at present. It is proposed to commence tbe railway at the 
Massene dam near Unna, where a large power station would be 
built, and to continue it vid Dortmund, Lutgen-Dortmund, Langen- 
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dreer, Bochum, Wattenscheid, Essen and Mulheim on the Ruhr to 
Duisburg. A branch line from tbe Massene dan, vid Königsborn, 
to Bergcamen, is also contemplated. 

In conclusion, it may be mentioned that the preliminary in- 
vestigations for the establishment of electrical working on the 
mountain section Landeck-Bludenz of the Arlberg railway have во 
far proceeded tbat the Austrian Minister for Railways will in & 
short time invite electrical companies to submit schemes for the 
carrying out of the work. It isexpected that a decision will be 
arrived at in the autumn. 


MUNICIPAL v. COMPANY LIGHTING IN 


VIENNA. 


THE events which commenced in Vienna about a year ago, and 
which are being continued at the prerent moment, afford a striking 
example of what may be expected in London, to some extent in any 
case, if the County Council should succeed in the attempt made in 
its Bill of the current session to become what would practically be 
the electric lighting authority for this great city, and also be suc- 
cessful in ita endeavour to be the underground railway authority. 
It is astonishing that the hostilitv to private enterprises sbould only 
assert itself for the first time, and manifest its existence in the 
policy of grab-all or oppose-all when these undertakings have 
already shown themselves to be financially successful, or are tending 
in that direction. Іп tbis respect tbe London County Council 
finds а ready counterpart in the attitude of the Vienna municipal 
authorities. The latter first commenced with the Electric Tram- 
way Construction and Operation Co., an enterprise which was 
fı rmed in recent years to build and work electric tramways in the 
Austrian capital. Unfortunately for the company the agreement 
with the Vienna Town Council was loosely worded, and the Council, 
taking advantage of the position of affairs, obtained possession of 
the tramways after an exceedingly brief existence as an independent 
undertaking, and the shareholders have no reason to be thankful 
for the treatment to which they were subjected owing to the faulty 
clauses in the agreement. Encouraged by this succese, the Council 
proceeded to erect aud equip а municipal lighting and power station 
for the supply of private consumers and tbe working of the tram- 
ways, and subsequently to consider whether it should not begin 
to control the wbole of the electric lighting trade in Vienna. 

At the present time there are three supply companies operating 
in Vienna under concessions which will expire at the end of 1939. 
These эге the General Austrian Electricity Co., which has alter- 
natirg plant having a possible output of 16,000 H P.; the Inter- 
national Electricity Co. with direct-current machinery capable of 
producing 15,000 H.; and the Vienna Electricity Co, whose 
alternatirg plant represents 3,000 н.р. These totals make an 
aggregate of 34,000 H.P. as compared witb a station equipment of 
9,000 нр. in the case of tbat portion of the municipal combined 
works that is devoted solely to the supply of electricity for lighting 
purposes. The company stations have been in operation for several 
years, whilst tbe municipal enterprise was started less than two 
years ago, but not one of the four works has all ite plant in use at 
any one time. When the concessions were first granted to the 
companies, avreemertas were entered into between them and the 
Town Council, and no objections were raised at the time to tne 
reservation to the Council cf the right of giving or refusing consent 
to the laying of cables in the streets as occasion might arise. 
When, however, the Council proceeded to build a municipal 
generating station, it at once changed its tactics. The applications 
n ade by the companies for permission to extend tbe network of 
mains were either ignored ог refused, and it was discovered that an 
apparently harmless reservation was a formidable weapon in the 
hands of an authority about to become & competitor. Hampered 
in this manner, the companies instituted legal proceedings in order 
to show that the action of the Town Council was unjustifiable, and 
that it constituted a violation of the terms of the concession, and 
whilst two of the companies claimed over £40,000 damage, the 
third retei ved its right to lodge a claim for compensation at a later 
date. 

The action of the companies induced the municipal authority, 
pending а decision being arrived at by {Ье Courts, to enter 
into negotiations with a view to a settlement of the dispute, 
and in July, 1902, a provisional understanding was come to 
whereby the companies were permitted to lay a total additional 
length of cable amounting to approximately seven miles, and a 
condition was made in favour of loyal competition between the 
municipal and tbe company stationr. On this basis the legal pro- 
ceedings were suspended at their then existing stage, in the hope of the 
provisional arrangement being converted into a definite agreement ; 
but as all endeavours made in this direction have been unsuccessfal, 
the action will now take its normal course. 

It appears that duriog the negotiations the companies made 
considerable efforts to conciliate tbe Town Council. They expressed 
their readicess to abstain from making fresh connections for three 
years, provided that they were permitted, on the expiration of that 
period, to utilise their present plant to its fullest capacity during the 
remsinder of the concession, that is to say, by being freely able to 
extend their cables. Ав against this reasonable request the Town 
Council actually proposed that the companies should permanently 
restrict their services to the existing lamp and motor connections, 
thus suggesting that the plant which is at present lying idle should 
never have an opportunity of, refunding the capital expenditure 
incurred in purchasing it, and that the company should allow of the 


transfer of 250,000 glow lamps from their distributors to the muni- 
cipal mains! Naturally enough, this preposterous proposal was 
declined. 

The failure of the negotiations and the resumption of legal pro- 
ceedings bave now had the result, as decided upon by the Town 
Council in the second week in March, of the inauguration of а war 
of competition between the municipal works and the company 
stations. As announced by the Council, the contest is to take place 
in the sharpest form. On the one hand tbe managers of the 
municipal supply works have been given full powers to reduce the 
charges for supply in order to divert the customers of the com- 
panies, whilst ou the other the public is appealed to for support on 
the ground of “local patriotism,” and is informed that the town 
proposes to conduct the fight in an “ honourable and loyal manner. 
This announcement may perhaps be partly intended to appease the 
indignation of the public at the increase in the fares charged on the 
tramways, which under municipal ownership have not yielded the 
results that were anticipated ; and even the combined lighting and 
power station is said to be worked in an expensive manner. The 
companies do not fear the effects of the cutting competition of the 
municipal authority, as the contest will mainly lie in attempts 
to divert consumers, but as each reduction on one side will be met 
by a similar lowering on the other side, it is merely a question as 
to which has the largest banking account, pending, of course, the 
decision of the Law Courts in regard to the cable question. The 
Municipal Council contemplates a war of destruction, and the poor 
ratepayer will be called upon to provide the money to pay the 
piper without being asked to call the tune. 

Since the above was written, the London County Council Bill 
has fallen through for the present session, and the supply com- 
panies in Vienna have been successful in arranging terms with the 
Town Council. The new agreement provides that no fresh house 
connections shall be made by the companies until the end of 1905, 
except under existing contracts, and tbat supply to new consumers 
may be resumed at the beginning of 1906, although extensions of 
cables for this purpose will be restricted to exceedingly narrow 
limits which are defined in the agreement. Even under these 
circumstances, the companies, whose network serves the most 
important houses and districts in Vienna, expect to make a decent 
living. 


> 


REPORT ON MUNICIPAL TRADING. 


Tue Joint Select Committee of the House of Lords and the House 
of Commons, which was appointed in May and June last, “То 
consider and report as to the principles which should govern powers 
given by Bills and Provisional Orders to municipal and other local 
authorities for industrial enterprise within or without the area of 
their jurisdiction,” issued its report on Wednesday last week. 
The report reads as follows :— 

The Select Committee appointed to join with a Committee of 
the House of Lords to consider and report as to the principles 
which should govern powers given by Bills and Provisional Orders 
to Municipal and other Local Authorities for Industrial Enterprise 
within or without the Area of their Jurisdiction ;— Have considered 
the matters to them referred and have agreed to the following 
report :— 

1. The present Committee may be regarded as continuing the 
inquiry held by the Joint Committee on Municipal Trading 
appointed in 1900, an identical reference having been made in each 
case. 

2. The evidence taken by the former Committee was of a general 
character, beginning with a detailed examination of the limits and 
restrictions now imposed upon the undertakings of local authorities 
by different Departments of State, by the authorities of both Houses 
entru-ted with the regulation of private business, and by the prac- 
tice of select committees. The former Committee then proceeded 
to some consideration of tbe general arguments advanced by advo- 
cates and opponents of municipal trading. 

3 In consequence, however, of the great extent of ground to be 
covered, and the complexity of the subject, that Committee were 
unable to make any report on the merita, but confined themselves to 
a recommendation of re-appointment in the next Session. 

4. The present Committee, in view of the fact that they were 
not appointed until after Whitsuntide, and were ооаЫе to hold 
their first meeting before June 15th, decided to take a different 
course. 

5 The Committee felt that any attempt to survey the general 
aubject of Municipal Trading could only have led to a second post- 
ponement of the inquiry, as it would have been impossible for 
them in the short time available before the close of the Session 
(whea the existence of every Committee is terminated) to issue a 
Report upon the whole subject. 

Tney azreed, therefore, to devote their attention to one or more 
distinct aspects of the question, passing by otbers until Parliament 
should be pleased to direct further inquiry. 

6. The first branch of the subject with which the Committee 
decided to deal was that of municipal accounts, with regard both 
to the form in which they are prepared, the systems under which 
they are audited, and the right of access to them possessed by the 
ratepayers. The evidence taken has been mainly directed to these 
questions. 

7. Whatever view may be taken of the proper limita, if any, 
which can be set to municipal trading, it is clearly important that 
wherever it exists, ratepayers should be not less fully and con- 
tinuously informed of the success or failure of each undertaking 
than if they were shareholders in an o trading company. 

8. In a large number of cases this is undoubtedly done. Bat 
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there ів in some instances evidence to a contrary effect, and in view 
of the ever-increasing number and magnitude of municipal under- 
takings, it is most desirable that а high and uniform standard of 
account-keeping should prevail throughout the country. 

9. The Committee are doubtful whether it would be possible to 
prescríbe а standard form of keeping accounts for all municipal or 
other local authorities, having regard to the varying conditions 
existing in different districts. But they recommend that the 
Local Government Departments should invite the Institate of 
Chartered Accountants, the Incorporated Society of Accountants 
apnd Auditors, and tne Institute of Municipal Treasurers and 
Accountants of England and Wales, and the Society of Accountants 
in Edinburgb, and the Scottish Institute of Accountants in Glasgow, 
to confer and report upon the matter. 

10. The Committee have directed full attention to the question 
of audit. 

11. The Committee recommend that a uniform system of audit 
should be applied to all the major local authorities, viz, the 
С »uncils of counties, cities, towns, burghs, and of urban districte. 

12. At present Municipal Corporations in England and Wales, 
with a few exceptions, are only subject as regards audit to the pro- 
visions of the Municipal Corporations Act, 1882, by which one 
auditor, who must be a member of the Town Council, is nominated 
by the Mayor, and two, who cannot be members of the Town 
Council, are elected by the ratepayers. 

13. The evidence shows that no effective system of audit is thua 
supplied. The elective auditors are poorly paid, or are unpaid 
altogether, little interest is taken in their election, and althoogh in 
some cases they are able to lay a finger on a particular irregularity, 
it is not clear that they could not make the вате discovery in the 
capacity of active ratepayers. No complete or continuous audit is 
ever attempted by them. 

14. All County Councile, the London Borough Councils, and 
Urban District Councils are subject to the Local Government 
Beard audit. This audit is carried out by District Auditors, who, as 
a rale, are not accountants, and are not, in the opinion of the Com- 
mittee, properly qualified to discharge the duties which should 
devolve upon them. Ву special local Acts the Corporations of Tun- 
bridge Wells, Bournemouth and Southend-on-Sea, must, and the 
Corporation of Folkestone may, adopt the Local Government Board 
system of audit. The duties of the auditors seem to be practically 
confined to certification of figures, and to the noting of illegal items 
of expenditure. 

15. To apply this system of audit to Municipal Corporations 
would arouse strenuous opposition from them, and the course may 
be considered impracticable; but in addition to thia the fact that 
district auditors are not accountants seems to unfit them as г. class 
for the continuous and complicated task of anditing the accounts of 
what are really great commercial businesses. 

16. The Committee accordingly recommend that— 

(a) The existing systems of audit applicable to corporations, 
county councils, aud urban district councils in England and Wales, 
be abolished. 

(b) Auditors, being members of the Institute of Chartered 
А ссоппќапёв or of the Iacorporated Society of Accountants and 
Auditors, should be appointed by the three classes of local 
authorities just mentioned. 

(c) In every case the appointment should be subject to the 
approval of the Local Government Board, after hearing any 
objections made by ratepayers,and the auditor, who should hold 
office for a term not exceeding five years, should be eligible for 
re-appointment and should not be dismissed by the local authority 
without the sanction of the Board. 

(d) In the event of апу disagreement between the local authority 
and the auditor as to his remuneration, the Local Goverament 
Board sbould have power to determine the matter. 

(е) The Scota practice of appointing auditors from a distance, in 
preference to local men, to audit the accounta of small burghs should 
in similar cases be adopted in England. 

17. The Committee are of opinion that it should be made clear 
by statute or regulation that the duties of those entrusted with the 
audit of local accounts are not confined to mere cer ification of 
figures. They, therefore, further recommend that — 

(a) The auditor should have the right of access to all such papers, 
books, acccunts, vouchers, sanctions for loans, and so forth, as sre 
necessary for his examination and certificate. 

(b) He should be entitled to require from officers of the authority 
such information and explanation as may be necessary for the per- 
formance of his duties. 

(c) He should certify — 

(1.) that be has found the accounts in order, or otherwise, as the 
case may be; | 

(2.) that separate accounts of all trading undertakings have been 
Sepe d that every charge which each ought to bear has been duly 
debited ; 

(3) that in his opinion the accounts issued present а true and 
correct view of the transactions and results of trading (if апу) for 
the period under investigation ; 

(4) that due provision has been made out of Revenue for the 
repay ment of Loans, that all items of receipts and expenditure and 
all known liabilities have been brought into account, and that the 
value of all assets has in all cases been fairly stated. 

18. Auditors should be required to express an opinion upon the 
necessity of reserve funds, of amounts set aside to meet deprecia- 
tion and obsolescence of plant in addition to the statutory sinking 
funds, aad of the adequacy of such amounts. 

19. The auditor should aleo be required to present а report to the 
Local Authority. Such report should include observations upon 
any matters as to which he bas not been satisfied, or which in his 
Judgment called for special notice, particularly with regard to the 
value of any assets taken into account. 


r 20. The Local Authority should forward to the Local Govern- 
ment Board both the detailed accounta aud the report of the auditor 
made upon them. It should be the duty of the auditor to report 
independently to the Board any сазе in which ап authority declines 
to carry out any recommendation made by him. 

21. A printed copy of the accounts, with the certificate and report 
of the auditor thereon, should be supplied by the Local Authority to 
any ratepayer at a reasonable charge. 

22. Atter careful consideration, the Committee are of opinion that 
in view of the thoroughness of the proposed aadit, powers of sur- 
charge and disallowance could be altogether dispensed with in the 
case of the major local authorities. 

23. Those powers could not, it is believed, be applied to Muni- 
cipal Corporations in view of the strong objection expressed by 
them ; and it is doubted whether their retention in the case of other 
authorities would compensate for the loss of uniformity which would 
result. 

24 The power of disallowance, applying as it does only to illegal 
expenditure, and not to unwise undertakings and enterprises, does 
not afford any real safeguard to the ratepayers whose iutereets are 
affected. 

25 With a continucus, vigilant aud thoroughly efficient system 
of inspection and audit, the surest guarantee to the ratepavers 
sgainst extravagance is to be found in the deterrant effect of public 
exposore, in addition to the existing legal remedies. 

76. The dispensing power possessed by the Local Governmeot 
Board under the Local Authorities (Expenses) Act, 1887, throws 
on the department an amount of work often out of proportion to the 
importance of the issue involved. 

27. The Committee suggest that in view of the large changes 
recommended by them it might be advisable to create а new body, 
in the form of a Board of Commissionera of Local Audit, in some 
respects analogous to the Railway Commission. This body could 
be entrusted with the powers wbich the Committee recommend in 
their Report should be vested in the Local Government Board. 

28. The Committee recommend that if 10 tbe case of scotland it 
is thooght desirable that the existing statutory audit of accounts of 
Coucty and Borough Councils should be maintained, at any rate the 
system of audit for the five large cities, which is st present ragu- 
lated by private Acte, should be assimilated to that which is recom- 
mended for the major local authorities in Eogland. 

29. The Committee are of opinion that it would be advisable to 
continue investigation into other branches of the subject of 
Muuicipsl Trading in a future Session of Parliament. 

July 23rd, 1933. 


THE NECESSITY FOR PRECISION OF STATE- 
MENT IN TECHNICAL WORK. 


By H. M. HOBART. 


(Concluded from page 243.) 


As to question No. 8, although in well-informed quarters 
it ів perfectly well recognised that there are still great draw- 
backs to the use of 220-volt lamps, their use is still only 
too often recommended on the short-sighted assumption that 
there will thereby be effected the clear gain incident to the 
less section of copper required in the cables for a given per- 
centage line drop. This may, however, be easily offset by 
the fact that manufacturers have never yet placed on the 
market a 220-volt lamp, which, for the same life up to a 
given degree of deterioration, will burn with less than 15 per 
cent. more watts per C.P. than a 110-volt lamp. This could, 
іп many cases, result in its use being less economical. It 
is, of course, simply a question of cost of cables and cost of 
production of power. For cases wuere the lamps are used 
on an alternating current system, and the comparison is 
very close, other considerations, namely, the periodicity sup- 
plied and the candle-power of the individual lamps, should 
not be overlooked in deciding. 

For—and this relates to the 9th question— no broad state- 
ment can at present be made as to the minimum suitable 
frequency for incandescent lighting. A long, tbin filament 
will respond more quickly, as regards ita degree of incan- 
de-cence, to the cyclic fluctuation in the current strength, 
than a short, thick filament, since it has a larger radiating 
surface per unit of energy consumed. Hence, while 32. c.r. 
110-volt lamps might give perfect satisfaction at 15 cycles 
per second, 8-с.р. 220-volt lamps might be very unsatirfac- 
tory at 30 cycles per second. The wave form of the circuit 
should also have some influence on the result. At the 1901 
Convention of the National Electric Light Association (see 
Proceedings, ditto, p. 132), Mr. Wilcox stated that the 
incandescent lamp has proven satisfactory with all reduc- 
tions of frequency down to 25 cycles per second, and can 
even be adapted for as low as 15 cycles." 
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Although there are but few really good data as to tbe 
most favourable periodicities and the limiting periodicities 
of the Nernst lamp and the incandescent lamp, it looks as 
if, so far as relates to alternating current circuits, the former 
would, on the whole, prove better adapted at bigh fre- 
quencies; hence, in a general way, they may perhaps tend to 
accompany the introduction of the turbine, but for exceed- 
ingly low frequencies, and hence with gas engines and with 
plants employing direct driving from low speed engives, 
vacuum incandescent lamps of suitably chosen candle-power 
and voltage should give the best results. But, of course, the 
use of frequency transformers would often be "justified, and 
would make either lamp equally useful with any prime mover. 
The fact, however, that such connections between the most 
suitable type for the consumer’s lamp and motor and the 
type of prime mover may be so easily shown to exist, is not 
without interest and importance. 

In the accompanying chart an attempt has been made to 
embody these conclusions in tabular form, but this necessi- 
tates, to a certain degree, that very brevity of statement, 
the danger of which it has been one of the main purposes 
of this article to emphasise. However, with a recognition 
of this limitation, it is s chonght that the table may aid the 
comprehension of the inter-relations between these different 
factors in power and lighting schemes. 

The chart, at any rate, illustrates rather strikingly the 
increased complexity 9f questions arising for consideration 
with relation to new projecta, as compared w.th the state of 
the art 10 years ago, when the question generally arising 
related merely to the relative merits of continuous and alter- 
nating current systems, and was not complicated by во many 
secondary factors. 

The writer would not maintein that the few considera- 


m TA | cheaper for high-speed work, if not, 
handicapped by high frequency. 


tions touched upon in connection with these subjects are by 
any means thoroughly handled. They merely serve to sus- 
tain his contention that the conditions relating to a given 
case can hardly be too carefully weighed before going ahead 
with a scheme, Nor should the final decision as to the 
plant to be employed rest solely upon first cost and economy 
in operation. Those responsible for the steam or gas plant 
will inevitably be less alive to the electrical difficulties 
arieing from the very features which are to them of chief 
importance, and vice versa. Thus, if, for instance, large 
low speed gas engines myst, because of their great economy, 
be used for driving parallel-operated polyphase generators, 


which latter supply sub-stations, it becomes more than ever 


incumbent upon the electrical engineer to study the condi- 
tions closely, and in all matters coming under his control, 
to adopt plant calculated to give satisfaction under these 
conditions, In this particular case he would endeavour to 
have large fly-wheels provided, and to employ low frequency 
апа motor-generators in the sub-stations. 


THE RIGHT TO CUT OFF THE SUPPLY. 


One of the most important privileges conferred upon the 
* undertakers” who supply electricity to the public is that 
which enables them to discontinue the supply, in а case 
where the consumer refuses to pay rent or otherwise mis- 
conducts himself. This right may be exercised in a variety 
of circumstances. Thus it is provided by Sec. 21 of the 
Electric Lighting Act, 1882, that if any local authority, 
company, or person neglect to pay any charge for electricity, 
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or any other sum due from them to the undertakers in 
respect of the supply of electricity to such local authority, 
&c., the undertakers may cut off such supply, and for that 
purpose may cut or disconnect any electric line or other 
work through which electricity may be supplied, and may, 
until such charge or other sum, together with any expenses 
incurred by the undertakers in cutting off such supply of 
electricity as aforesaid, is fully paid, but no longer, dis- 
continue the supply of electricity to such local authority, &c. 

The period when the meter rent is to become due and 
payable is usually settled by the contract between the 
parties. Thus the undertakers may require payment of 
their accounts quarterly, monthly, or weekly. 

The Electric Lighting (Clauses) Act, 1899, also makes 
provision for the cutting-off of supply in certain events. 
By Clause 27 (3) of the schedule to that Act, which is 
incorporated with nearly every provisional order, the under- 
takers may, after they have given a supply of energy in 

respect of any premises, by notice in writing, require the 
owner or occupier of those premises, within seven days after 
the date of the service of the notice, to give to them 
security for the payment of all monies which may become 
due to them in respect of the supply, in case the owner or 
occupier has not already given that security, or in case any 
security given has become invalid or insufficient ; and in 
case any such owner or occupier fails to comply with the 
term of the notice, the undertakers may, if they think fit, 
discontinue to supply energy for the premises, во long as the 
failure continues. 

'There is one other event in which the undertakers may 
cut off the supply, and to state the circumstances, is to state 
the justice of the case. 

Clause 27 (4) of the schedule to the Electric Lighting 
(Clauses) Act provides that if the owner or occupier of any 
premises uses any form of lamp or burner, or uses 
energy supplied to him by undertakers for any purposes, 
or deals with it in any manner, so as to interfere unduly or 
improperly with the efficient supply of energy to any other 
body or person by the undertakers, the undertakers may, if 
they think fit, discontinue to supply energy to those 
premises so long as the lamp or burner is во used, or the 
energy is so used or dealt with. The Act also provides 
that the undertakers are not to be compelled to give а supply 
of energy to any premises unless they are reasonably satisfied 
that the lines, fittings and apparatus therein are in good 
order and condition, and not calculated to uffect injuriously 
the use of energy by the undertakers or by other persons. 

Any expenses incurred in cutting off the supply of elec- 
tricity may be recovered summarily as a civil debt ; and, of 
course, it is competent for the undertakers, instead of 
bringing pressure to bear upon a defaulting consumer by 
cutting off, or threatening to cut off, his supply, to recover 
the amount due by summary process in a police court. 

The right to cut off, and the threat to exercise this right, 
ate, however, most effective remedies in the hands of the . 
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company, and so long as the consumer is not arbitrarily 
treated, there is no hardship upon him. The proper way to 
test the matter is to consider what would happen if the 
company were bound to go on giving а supply whether their 
lawful charges were paid or no. In that case it might be 
incumbent upon the undertakers to continue а supply until 
every little claim which they might have against the con- 
sumer were tested and enforced in & court of law. Unless, 
however, they exercise the power judiciously, they lay them- 
selves open to unfavourable comments from the Bench ; for 
they must go to Court if they wish to enforce payment. In 
а recent case which was heard by his Honour Judge Emden, 
it appeared that in the latter part of 1901 an installation 
of 14 16-c.P. lamps was put in a consumer's house. Of these 
six belonged to the supply company. The agreement stated 
that 28. per quarter should be the rent of the meter if 
20 8-c.P. lamps or their equivalent were used, to be increased 
to 38. per qu rter if over 20 8-C. P. lamps or their equivalent 
were used. It appeared that the consumer after some time, 
and without the consent of or notice to the company, 
changed his installation to three 16-c.P. lamps and 12 &-c.P. 
lamps. Upon doing this he refused for six quarters to pay 
more than 38. a quarter meter rent, aud eventually on May 
19th his supply was cut off. In giving judgment for 
the consumer when he was sued by the company, his Honour 
Judge Emden thought proper to make the following observa- 
tions :—“ I cannot allow this case to pass without saying 
that it is impossible for в public corporation to carry on 
business if they sbuse their powers in this way. Here we 
have a responsible gentleman, an officer who has been in her 
late Majesty's army, who has always paid his way ; not a 
word can be said against him, and on a trivial claim for 68. 
he is put to the disgrace of having his light cut off. The 
corporation has a monopoly; it is entrusted with great 
powers, but if it exercises them in such а way, it is unfitted 
to be entrusted with such powers." We confess that we do 
not altogether share tlie view so expressed by his Honour; 
but, at the same time, the case may act as а warning to 
supply companies not to exercise their powers in an arbitrary 
manner. 


Bradford Lighting.— The Mayor of Bradford (Alderman 
Wade) on 7th inst. opened the new electricity generating station, 
known as No. 3 station, in Valley Road, Bradford. It is estimated 
that, when completed, the building and plant will represent an out- 
lay of about £140,000. The scheme of the electricity department 
includes the extension of the present building now opened for the 
accommodation of five cther engines, aud when this is accomplished 
there will be provided a total horse-power of something like 20,000, 
whilst the total expenditure will come somewhere near a quarter of 
а million of money. There were present at the opening ceremony, 
in addition to the Mayor, the Mayoress and Miss Wade, Mr. C. E. 
Dowson (chairman of the Electricity Committee), several of the 
members of the Committee and Council, the town clerk (Mr. F. 
Stevens), Mr. R. A. Chattock (electrical engineer), £c. A luncheon 
followed at the Town Hall, at which the Mayor presided. 
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NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


16,158. ** Improvements in the manufacture of incandescence electric lamps.” 
Н. Hoaer and J. BanROLIkR. July 27th. (Complete). (Date applied for under 
Patents Act, 1901, April 8tb, 1903, being date of application in France.) 


И ak: „Electrical fog-signalling apparatus." О. R. Sr. J. Parmer. July 
th. 


16,481. “Improvements in and connected with apparatus for electrically 
locking railway carriage doors." W. WALMSLEY. July 27th. 

16.509. Improved field magnet for electrical machines." T. A. HEARSON® 
(Electricitats-Gesellschaft Alioth, Switzerland). July 27th. (Complete). 

16,511. Improvements in electric hoist controllers.” W. H. Всотт. July 

16,518. “Improvements in and relating to electrical fuses or cut-outs."’ 
W. R. MACDONALD and G. E. Heyr-Dia. July 27th. 

16,514. Improvements in indicating devices for use with electrical fuses or 
ош-ошв.'* W. R. MacpoNALD and G. E. Hkyr-Di4a. July 27th. 


15,534. Improvements in and relating to secondary galvanic batteries." 


M. SCHNEIDER and J. BLIssBARTH. July 28th. 

16.594. An improved process for making fireproof casings and covers for 
electric conductors." H. R. Romney. July z&th. 

16,686. ‘Improvements in insulator brackets for telegraphic or telephonic 
purposes." C. Н. BRANDRETH. July 29th. 

16,661. Improvements in and relating to electrical heating devices." М. He 
ScHOENBERG and J. W. EDPDWARDS. July 20. (Complete.) 

16,711. ''Insulators for electrical terminals." J. A. Davenport and A. F. 
Guy. July 30th. 

16.740. Improvements in time-limit electric circuit controllers." 
CaRoLAM. (The General Electric Co., United States.) July 30th. 

16,741. “Improvements in electric arc lamps." E. A. CanoLAN. (The 
General Electric Co., United 8tates.) July 30th. 

16,742. Improvements in clectrio cut-outs or switches." Е. A. CAROLAN, 
(The General Electric Co , United States.) July 30th. 

16,744. "Improvements in controlling electric switches.” 
(The General Electric Co., United States.) July 30th. 

16,745. Improvements in controllers for electric motors." E. A. CAROLAN, 
(The General Electric Co., United States.) July 30th. 

16,774. "Improvements in converting electric currents." G. Н. BalLLIA. 
July 8186. . 

16,788. “Electric integrator." W. В. Day. July 818%. 

16,806. Improvements in electrical fuses, ceiling roses and wall plugs, and 
method of attaching metal terminals thereto." J. М. Doveras., July 3lst. 
(Complete.) 

16,089. ‘Improvements in or connected with holding devices for the collect- 
ing brushes of electrical machines." G. BnEQER. (Electricitats Gesellschaft 
Alioth, Switzerland.) July 81st. (Complete.) 

16.817. Improvements in dynamo-electric machines of the class employing 
commutators.” H. M. HoBART. July 3186. 

16,880. Ап improvement in connection with the trolley wheels of overhead 
driven electric vehicles." W. C. DUNNE and L. Levitt. July 8186. 

16,836. ‘Improvements in and connected with lamp-holders for electric 
incandescent lamps.“ F. 8rsatzus. July 8lst. 

16,853. Ап improvement in flexible metallic tubing for armouring electrical 
conductors, and apparatus for its manufacture." W. H. K. Bow ky. July 31st. 
16.855. Improvements in sparking plugs." А. K. Нохтіхотом. July 8184. 

16,856. Improvements in electrostatic methods of measuring electrical 
potential differences." Е. W. MARCHANT and G. W. WORRALL. August lst. 

16,878. Improvements in and relating to printing telegraph instruments.“ 
C. M. 8riNER. August lst. (Complete) 

16.902. Improvements in electrical fuses.” E. N. Bray, F. R. MARKHAM, 
F. E. Reiss, and Вклү, MARKHAM & Reiss, LTD. August lst. 

16,907. Improvements in controllers for electric motors." 
August Ist. 


E. A. 


Е. A. CAROLAN, 


J. Вовн, 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.O., and at Liverpool, price, post free, 9d. 
(in stamps), 


2,065. “Improvements in or relating to driving gear for electrically-propelled 
vehicles." W.L. Wise. (Maschinenfabrik Oerlikon, Oerlikon, Switzerland.) 
Dated January 25th. 

2,084. "Improvements in joints and joint-boxes for electrical conductors." 
G. Wilkinson. Dated January 27th. 

2,125. Improved electric measuring apparatus with movable spools.” 
Dr. R. Franke. Dated January 27th. 

2,159. Improvements in and relating to electric fuses.” C. E. C. Shawfield 
and E. P. Wetmore. Dated January 27th. 

2,201. “ T peovenenis in or connected with massage and electro-therapeutical 
apparatus.” D. R. Paterson. Dated January 28th. 

2,248. Improvements in electric galvanic belts." H. H. Lake. 
Spalding, U.S.A.) Dated January 28th. 

2,204. ‘* Improvements in electric insulating compounds for conductors and 
the like, and in the method of applying the same." British Thomson-Houston 
Co. (E. Thomson and J. G. Callan, U.S.A.) Dated January 28th. 

2,254. Improved means for supporting and connecting electric lamps.“ 
Н. Н. Cooper. Dated January 28th. 

2,310. Improvements relating to electric telegraphy.” А, Muirhead, 
Dated January 28th. 

2.343. Improvements in cooking stoves heated by oil, gas, or electricity.” 
H. J. Yates and D. R. MoNeill. Dated January 29th. 

2, 877. Electric heating fabrics.” J. M. C. Herrgott. Dated January 29th. 

2,492. Improvements in connections forconcentric electric cables.“ J. R. P. 
Lunn. Dated January 30th. 

2,198. Improvements in casings for electrical conductors, gas and water 
pipes, and the like." J. D. Palmer. Dated January 30th. 

2,520. Improved means of connecting and disconnecting electric mains or 
cables in street boxes." S. E. Britton. Dated January 31st. 

2,521. An improved disconnecting box for electric mains, with means for 
rendering the same gas and waterproof." S. E. Britton. Dated January 3lst. 

2,552. “Improvements in electric couplings or terminals." E. Hardman. 
Dated January 3184. 

2,584. ''Improvements in rheostats or electrical resistances.” А. B. Rigby 
and E.G. Scott. Dated January 31st. 

2,587. Improvements in electrodes for are lamps." C. D. Abel. (Siemens 
and Halske Aktien-Gesellschaft, Berlin. Dated January 31st. 

2,669. Improvements in and connected with resistance switches for electric 
Circuits," G. Page, Dated February Ist. 


(8. J. 


2,666. ''Improvements in brush-holders for dynamo-electric machines.” 
British Thomson-Houston Co. (H. Е. T. Erben, U.S. A.) Dated February lst. 

2,674. Improvements in and connected with electric meters of the thermal 
type." М. P. Thomsen. Dated February 1st. 

2.700. Telephone exchange circuit." G. Lambert. Dated February 8rd. 

2,701. ‘‘Improvements in telephone line jacks.” С. Lambert. Dated 
February 3га. 

2, 774. Improvements in electrical switches.“ 
February 4th. 

2,816. ‘ Electric battery." C. A. Allison. (W. C. Banks, U. 8. A.) Dated 
February 4th. 

2,820. "Improvements in apparatus for the electrolysis of water." P. 
Garuti and R. Pompili (trading as Garuti & Pompili). Dated February 4th. 

2,825. “Improvements in time electric switches.” H. J. Cogswell. Dated 
February 4th. 


‚ 2,840. '' Improvements in street lamps or lanterns for incandescent electric 
light." E. Stanley and British Prism Globe Electrical Co. Dated 
February 4th. 


2,869. “Improvements in and relating to automatic fuse cut-outs and 
out- ins.“ A. Vandam and T. H. Marsh. Dated February 4th. 


2,984. ‘Improvements in apparatus for use in starting and controlling 
electrio motors." А. Н. Adams and J. T. Mould. Dated February 5th. 


2,987. “Improved means for producing chlorates or perchlorates of the 


R. F. Hall. Dated 


. alkali metals.“ R. Threlfail and G. E. Wilson. Dated February 6th. 


2,090. ' Improvements connected with incandeseent electric lamps." J. 
Swinbarne and M. Solomon. Dated February 6th. 

8,024. ‘‘Improvements relating to electric traction by the surface contact 
system.“ В, Cruvellier. Dated February 6th. 

8,009. **Improvemente in and connected with ourrent collectors for electric 
vehicles." L. Lavagne and L. Bertrand. Dated February 6th. 

3,061. Improved automatic shunt coil core for aro lamps.“ A. E. Carter. 
Dated February 6th. 

3,608. “Improved manufacture of strands for telegraph and telephone 
cables.” Siemens Bros. & Co. (Siemens & Halske, Aktiengesellschaft, 
Berlin.) Dated February 12th. 

8,610. "Improvements in electrically-propelled vehicles for single rail 
elevated railways." F.B. Behr. Dated February 12th. 

8,157. “Improvements in arc lamps." Н, T. Harrison and Improved Elec- 
tric Glow Lamp Co. Dated February 12th. H 

3,165. “Improvements in and relating to multi-polar electrical dynamos ог 
motors." D. Bergmann. Dated February 7th. 

8,224. “Improvements in inter-commuuication telephone systems.” L. 
Cerebotani and M. Baumer. Dated February 8th. 

8,236. ''Improvements in means for operating switches or points of railwaye 
or tramways.” Т. Н. Bettney. Dated February 8th. 

8,248. “Improvements in electric signal register and telephone systems.” 
кенен (Lurgae Signalphone Manufacturing Co., U. S.A.) Dated February 


8,259. “Improvements in mercury vapour electricity lamps.” E. Schattner. 
Dated February sth. 

3,265. * Ап improved multi-tubular radiator especially applicable for motor 
carriages.” А. Loyal. (Date applied for under Patents Acts, 1901, November 
29th, 1901.) Dated February 8th. 

3,279. “Improvements in conduits for electric cables and the like.” J. Place 
and Sons, and W. Н. Place. (Grant of Patent refused.) Dated February 10th. 

8,336. “Improvements in electrical resistances.” R. Hopfels. Dated 
February 10th. 

8,874. “ An improved protective operating device for electric motors and like 

urposes." J. X. Johnson. (Electric Controller & Supply Co., U.S. A.) Dated 

ebruary 10th. 

3,416. “ uprovc ments in switches for eleotric light circuits and the like.” 
J. Jones and J. Jones. Dated February llth. 

4,184. ‘*Improved revoluble telephone mouthpiece.” Е. W. Moenninghoff. 
Dated February 18th. 

4.180. "Improvements in electrical synchronism indicators.” К. Edgcumbe, 
E. I. Everett, and F. Punga. Dated February sth. 

4,254. ‘Improvements in or relating to electric cells or batteries." H. Н. 
Lake. (Вос. Anon. * Le Carbone.") Dated February 19th. 

4,262. ‘Improvements in or relating to telegraph instruments.” H. 
Cunningham. (E. Bing and Н. Nevill.) Dated February 19th. 

11,177. ‘‘Improvements in apparatus for opening and closing electric 
circuits." Н. Hirst and C. Е. Trippe. Dated May 15th. 

11,428. ‘Improvements in electrical dam dredges.” E. Chaquette. Dated 
May 17th. 

11.489. Improvements in starting devices for alternating-current induction 
motors." British Thomson-Houston Co., Ltd., and H. 8. Meyer. Dated 
May 20th. 

11,814. "Improvements in means for preventing commutator sparking in 
d ame ceo machines." H. Н. Lake. (General Electric Co. Dated 

ау 2Ath. 

11,820. “Improvements in: or relating to systems of electrical oonnections 
for current measuring instruments." Н. Н. Lake. (General Electrio Co.) 
Dated May 24th. 


11,824. ‘Improvement relating to dynamo-electric machines.” Н. Н. Lake. 
(General Electric Co.) Dated May 24th. 
11,827. “Improvements in magnetic clutches.“ Н. H. Lake. (General 


Electric Co.) Dated May 24th. 

11.828. Improvements relating todynamo-electric machines." H. H. Lake. 
(General Electric Co.) Dated May 24th. 

11,830, ‘‘Improvements in brush-holders for dynamo-electric machines.“ 
H.H. Lake. Dated May 24th. 

11,884. “Improvements in electric condensers.” Н. Н. Lake. (General 
Electric Co.) Dated May 24th. 

11,5386 "Improvements in or relating to commutator brushes and brush- 
holders for dynamo-electrio machines.“ Н. H. Lake. (General Eleotric Co.) 
Dated May 24th. 

11,841. "Improvements in apparatus for measuring the potential or strength 
of electric currents." Н. Н. Lake. (General Electric Co.) Dated May Mth. 

11,818. “Improvements in fuses for electrical purposes.” Н. H. Lake. 
(General Electric Co.) Dated May 24th. . 

11,881. “ Improvements in electric fire alarms.” L. J. Abrahams. Dated 
May 24th. 

11,972. “Improvements in electric accumulator plates.“ A. Fischer. 
Dated May 26th. 

12,080. “Improvements relating to the field magnets of dynamo-electrio 
machines." H.H. Lake. (General Electric Co.) Dated May 27th. 

12,158. Improvements іп the manufacture of filaments or the like for elec- 
trical incandescence lamps." C. D. Abel. (Siemens & Halske Aktiengesell- 
schaft) Dated May 28th. 

12,218. Improvements in or relating to electric ignition mechanism for 
internal combustion motors.” J. J. Н. Sturmey. (C. E. Duryea.) Dated 
May 29th. 

12,517. "Improvements in multiplex telegraphy." G. L. Hogan. Dated 
June 2nd. 

12,764. "Improvements relating to brush-holders for dynamo-elcctrio 
machines and similar apparatus." Н. Н. Lake. (General Electric Co.) Dated 
June 4th. 

13,255. ‘‘Improvements in electrical measuring instruments." А. С. Heap. 
Dated June 11th. 

18,789. “Ап improved connecting rod for connecting telephones and 
telegraphio instruments to overhead oonduotors.“ C. Dietz. Dated June 17th. 
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No. 1,848. 


THE DISASTER AT PARIS. 


PROBABLY no occurrence of recent years has caused a more 
acute sensation of horror and alarm than the lamentable 
disaster which took place last week on the Metropolitan 
Electric Railway of Paris, Unfortunately, we may say 
with equal truth that no event within our memory has given 
rise to such a prodigious amount of solemn twaddle in 
the columns of the daily Press, with the result that the 
London electric railways have experienced a distinct falling- 
off in their traffic returns, That this will be of but a tem- 
porary nature is certain, for the public soon forget, 
and in a few weeks the normal condition will be 
practically restored; in the meantime, every time a 
circuit-breaker on one of the motor-cars comes out with 
its usual pop-gun report, there is a paragraph in the papers 
describing the alarming explosion at so-and-so station, and 
the success of the heroic officials in extinguishing the 
imaginary fire. 

The devices which have been suggested to remove the 
dangers of travel in “tubes” are legion, and are for the most 
part hopelessly ineffective and absurd, or based upon a total 
misunderstanding of the circumstances. In point of fact, 
we are convinced that in this instance—we say it with 
regret—the fault lay mainly with the management. It is 
known that the fire broke out in the first instance in the 
open air; instead of completely extinguishing the flames 
there, they were hastily put out, probably only partially, and 
the train proceeded into the tunnel. The rapid motion 
naturally fanned the smouldering fire into renewed activity, 
but still the blazing train, pushed by a second, was allowed 
to proceed, until, as might and should have been expected, a 
complete breakdown took place. Even then there might have 
been no more serious result than the stoppage of traffic; but 
the crowning error lay in permitting a loaded train to 
approach the scene of the breakdown—actually to within 
800 metres! Had the train been stopped even at the 
station before the Gare des Couronnes, no harm would have 
followed. Finally, the passengers, unable to appreciate 
the imminence of the danger, appear to have lingered on the 
platform demanding the return of their fares, until the 
choking clouds of smoke, accompanied by the extinction 
of the lights, brought destruction upon them— in the sation, 
be it noted, not in the tunnel. 

Apart from the deplorable errors of management which 
we have pointed out, and which, we hope and believe, 
could never find a parallel on British railways, the lessons 
of the disaster seem to us to be concentred in those two 
factors—smoke and darkness. It was not by fire that the 
victims perished, but by suffocation ; and had they not lost 
their way in the darkness, crowding towards a dead wall 
where there was no exit, (ће majority of them might well 
bave escaped. The moral, therefore, to be marked by the 
managers of our electric railways is—avoid the use of in- 
flammable materials to the utmost, and provide adequate 
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lighting, totally independent of the generating station and of 
the cables through the tunnel. 

Non-flammable wood, uralite, sheet steel, &c., must figure 
largely in the construction of the carriages, and, if possible, 
even the wooden sleepers might be replaced by steel. 

We are not of those who foresee in our tube railways the 
probability of such a disaster as that which has taken place 
in Paris. Apart from the fact that elaborate precautions have 
already been taken to prevent the possibility of fire, and to 
provide independent lighting, it must be borne in mind 
that for thirteen years the City and South London 
Electric Railway has kept а wholly clean sheet, while 
the Metropolitan Railway has run for 40 years, and the 
District for 85, without a fire. The latter lines, it will be 
noticed, like the Paris Metropolitan, have wide tunnels 
containing both up and down lines, whereas the “tubes” 
have separate tunnels. Curiously enough, Mr. J. A. Baker, 
who is humorously styled “the engineer of the London 
County Council” in the Daily Telegraph, elaborately con- 
trasted the Paris tunnels with the shallow tramways pro- 
posed by the L.C.C., apparently unaware that the Paris 
railway partakes far more of the nature of the shallow 
tramway than of the Tubes 

The fact that the tunnels are separate appears to constitute 
ап element of safety, for if by chance а fire should occur in 
one tunnel, it is not probable that the adjoining tunnel 
would become untenable.on account of the smoke for a con- 
siderable period, во that passengers who could escape to a 
station would be practically safe. The suggestion that the 
fan at Shepherd’s Bush could be of the slightest use in case 
of fire, although it has been put forward ag a safeguard, 
is, of course, mere dust throwing. B 

Mr. C. T. Yerkes has come forward as an кз оп 
the subject of electric railway working, a position to which 
he is entitled only on the strength of his own opinion and 
that of the Daily Май, which attacked the Central London 


Railway with a totally uncalled-for degree of animosity. . 


Mr. Yerkes thinks that American engineers have had far 
more experience of the subject than British engineers; as a 
matter of fact, while we have had an underground electric 
railway for 13 years, which has worked with unvarying 
success, there is not а single line of a similar character in 
America. Moreover, our experience of overhead electric 
railway working із almost as lengthy; it is 
eertainly longer than that of any American. Mr. Yerkes 
himself has as yet had no experience whatever 
in connection with underground electric traction, and his 
observations are well calculated to do more damage to his 
own projects than to the tube railways now at work ; for 
the District Railway also has wooden platforms, to which he 
rightly objects, to say nothing of wooden stairs, wooden 
signal boxes, wooden sleepers, and wooden rolling stock. 
Moreover, the tunnel is of similar character to that of the 


Paris Metropolitan, save in its greater size and more 
Unless, therefore, Mr. Yerkes 
takes his own advice, which is certainly sound, the railways 
under his control will remain the most dangerous in 
London. 

However, while we think that every possible precaution 
should be taken with a view to rendering a fire impossible, 


we repeat that in our opinion the probability of such а 


substantial construction. 


European. As our contemporary remarks, 


draughtsman. 


disaster on our railways is exceedingly remote, and we have 
every confidence in their continued successful operation. 


THE Engineer, in discussing British and 
Foreign engineering, calls attention to the 
extreme simplicity of the former, and the 
complexity of the latter. It can, of course, make little or 
no difference whether a locomotive is called on to draw a 
train in this country or across the narrow seas which 
separate us from the European Continent. Yet how 
different are the machines which are set to do the same 
duties. A British locomotive ів a machine of so simple a 
character that it possesses no superfinous parts. Every 
object aimed at is attained by the use of few parts. A 
foreign locomotive, on the contrary, is, as one engineer 
playfully expressed it, a most indecent machine, with all ite 
vitals hung outside, and an altogether unnecessary com- 
plication of valve gearing. The same applies to stationary 
engine work. Anyone who visited Paris in 1900, must have 
noticed the many curious and complicated valve gears and 
other details of the engines there exhibited. This com- 
plication in design applies, not only to steam engineering, 
but to other things also, and it appears to be distinctive of 
the foreign designer as opposed to the direct methods of 
English work. In the matter of machine design, American 


Foreign and British 
Engineering. 


practice has aimed rather at British than at foreign methods, 


and apart from it, less weight and less attention given to 
durability. American practice is British rather than 
the use of 
a number of pieces to secure a given end, say in 
a mechanical movement, has no terrors to the foreign 
The aim seems to be at a sort of 
academic perfection of movement. To us it savours a good 
deal of a divorce between the shops and the offices. The 
relative positions are those of the officer and private in the 
the army. As a well known American resident of Berlin 
once wrote Every German seeks to attain that position 
whence he can look down upon his former friends and asso- 
ciates.” With this spirit animating the officials there is 
little wonder if office designs are carried out in every crudity 
of multifarious and excessive detail. A complicated valve 
gear does nothing to promote economy of steam. A highly 
finished engine interior, as regards the internal cover and 
piston surfaces may be beneficial, but this is quite a different 
matter. Small surfaces, small clearances and steam tight- 
ness, combined with good drainage or superheat to prevent 
wetness are the pointe essential to economy. These various 
matters are closely connected with the whole question of 
technical education. Are Continental designs of machines 
the outcome of a superior technical education ? If they are, 


"then such technical education is not the sort of thing that 


we require. We may be slow to move in fresh directions, 
but when we do move it is usually to some purpose, nor do 
we stop until we have accomplished something, and what we 
do is usually well done, durable and practical. 

Itissaid that the German firm who so light-heartedly 
undertook to supply locomotives to India have found that 
they cannot easily meet the rigid inspection to which 
English builders are accustomed. The foreign work was not 
of the sound quality called for by the Indian railway 
officials, and there was considerable rejection of faulty parte. 
We are not short of technical men of the highest order, but 
we are too much governed by non-technical men in com- 
manding positions whose aim appears to be to try to get 
along without technical men. To grudge payment for 
engineering guidance is the most suicidal policy of any 
industrial undertaking, and it would not happen if principals 
and managers were themselves technically educated along 
sound practical lines, 
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ELECTRICITY IN MINES. 
By T. CAMPBELL FUTERS. 


PROBABLY no branch of applied electricity has provoked 
more interest or discussion as to the relative advan- 
tages and dangers of ita application, than that of the use of 
electricity in mines, as witness the recent Home Office inquiry. 
The reason is not far to seek, as in no other industry is the 
transmission of power so abeolutely necessary, by some 
means or other, and electrical driving во suitable. 

А vast, amount of capital is laid out in the various power 
plants at the collieries of Great Britain, and hence the need 
for the most efficient means of transmitting power, which has 
undoubtedly proved to be electrical. Its application is 
not one so fall of difficulties and dangers as some people 
would have us believe, though the question is still in an 
unsettled state. The reason why it has not been more exten- 
sively adapted is due, to a great extent, to the position of the 
colliery manager, who is hedged in by the “ Coal Mines 
Regulation Act," on the one hand, and the necessity of 
keeping down capital expenditure on the other, and prin- 
cipally because а colliery manager must, under the 
" Act," be a mining engineer, mechanical engineer, and 
now an electrical engineer, or, as the old saw has it, “A 
Jack of all trades and master of none“; It is impossible 
to expect a colliery manager to have the technical know- 
ledge and experience in mechanical or electrical engineering 
which takes years of practice and study to acquire, and at 
the same time to have that knowledge and experience in 
mining engineering, which in itself requires a training of 
no less duration, and in the result electricity —which 
was not understood—has been looked upon with doubt 
and suspicion, until it was proved that by its adoption 
money would be saved. Electrical engineers, on the other 
hand, were largely ignorant of mining conditions, but 
recognising the opening for electrical appliances, were 
keenly competing with each other. 

Thus а number of schemes and tenders have been 
placed in the hands of the colliery manager, who was 
utterly unable to express any opinion as to the merits or de- 
merits of the several tenders, and in the end accepted the 
lowest—good or bad. There was thus a great element of 
chance, depending on the standing and thoroughness of the 
electrical firm, as the work would be carried out with little 
or no supervision, and no doubt many of the accidents and 
much of the blundering which has occurred is due entirely 
to carelessness and ignorance, which might have been 
avoided with careful supervision, better design and work- 
manship, even though this would have entailed more 
expense at the beginning. 

It is one thing to build and run a motor with a steady 
load in a works or factory, but quite another thing 
in a colliery. The profit earned by a colliery depends 
upon the output: the greater the output, the less the cost 
per ton of fixed charges, and consequently it is of vital im- 
portance to first ensure that the machinery upon which the 
output depends, shall be well able to do its work without risk 
of breakdown. This is the first consideration, efficiency 
being only second, and it applies to all colliery machinery, 
as the component engines and machines depend on each 
other, and the stoppage of one may stop the whole. A fused 
wire on an electric underground hauling plant, may stop a 
whole district from producing coals, the loss во caused pro- 
bably amounting to enough to buy the plant two or three 
times over. A breakdown of a pump may mean 
serious stoppage (and consequently loss) of all ог 
part of a mine! Everything depends upon being kept 
„going —no matter how," but kept going." This will 
probably account for so much of the machinery at collieries not 
giving that efficiency which the up-to-date engineer expects, 
and so often drawing the remark “ that colliery people set 
no value on fuel, as they get it for nothing.” Contrary to 
this impression, colliery engineers are fully alive to the 
necessity of economical working, but the machinery must 
be well able to do its work. It pays better in the long run 
to put in an engine 20 per cent. over its load than th per 


cent. under it. It will not be quite so efficient, but there is 
less chance of breakdown. 

In this connection there is another point of mach more 
importance, and that is, safety or freedom from danger 
to life and limb; to ensure this requires the most careful 
supervision and сап examination of all machinery, a break- 
down to which might result in an injury or fatality to a 
workman. | 

The first application of electricity was that of signalling, 
which took the place of the “rapper,” consisting of в 
hammer—worked by a wire, lever and bell crank—striking 
an iron plate, which become ponderous affaira when the dis- 
tance is great. Many, however, are still in use as electric 
signalling, in spite of improvements, is still in many points 
defective, due principally, however, to cheap material and 
bad workmanship. 

Considerable trouble was experienced by the writer owing 
to certain shaft wires breaking, which were lead-covered and 
fastened to the shaft buntons with staples, and he finally 
pat in а “multiple wire” cable, thoroughly insulated, and 
armoured with galvanised iron wires, which is freely sus- 
pended in the shaft from а beam at the surface (see fig. 1). 
The wires are led through stuffing boxes into watertight 
janction boxes, placed in convenient positions, with brass 
terminals mounted upon a slate base, and from there to the 
various bells and pushes as required. 
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Underground bell circuits usually consist of bare iron 
wire, on insulators attached to the timbering or roof- 
plugs. This is necessary, as it is usually required to rin 
from any point on the engine plane or hauling road, an 
when not interfered with gives little trouble; the chief 
difficulty being corrosion in wet places. Some pit-water 
will even corrode copper wire, and in one instance tbis diffi- 
culty could only be overcome by keeping that part of the 
line “ greased.” 

Bells, relays and pushes should be strongly made and en- 
closed in watertight cases, во that they cannot be interfered 
with, and there is still room for an improved “ push," the 
chief difficulty being the failare of the plunger and spring. 
Léclanche cells are generally used, but a great improvement 
would be effected by using secondary batteries, where there 
are facilities for recharging. Much more attention should 
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be given to good workmanship and quality of mate ‘al, for 
in mine signalling especially, the cheapest is often the dearest 
—very many times over. 

Electricity is now generally utilised for lighting at 
collieries, for the surface at any rate, and in many cases at 
the shaft bottom. Incandescent lighting is usually 
employed, though greater economy and better lighting 
would result from а greater use of arc lamps. With incan- 
descent lighting there need be no question of danger, even 
at the bottom of the upcast shaft of a fiery mine. 

It is, however, in the transmission of power that elec- 
tricity finds а large and useful field for application. "The 
great objection to ita adoption is the risk of a spark from a 
motor brush, or an arc due to а cable breaking, causing an 
explosion ; and to remove this objection various ideas have 
been put forward. 

That it is possible to fire an explosive mixture with a 
spark from а motor brush is not disputed, and it did not 
need any elaborate experimenta to prove it ; but why should 
there be an explosive mixture? Further. why should а 
motor spark badly enough to fire it? and lastly, why should 
a cable break ? 

The normal condition of any mine is that there should be 
sufficient ventilation to render the air as pure as possible, 
and in a fiery mine there must be enough air passing around 
the working places to enable the workmen to stay their 
shift of six or eight hours without any ill effects, and in 
such an atmosphere it would be impossible for an enclosed 
continuous-current motor to cause an explosion ; and, more- 
over, an explosive mixture would first show on a safety lamp, 
and if it remained, it would be necessary for the workmen 
to withdraw, and the machine would in consequence cease 
working. 

Too much has been said abont the motor sparking and 
too little about efficient ventilation, The way to prevent 
risk of explosion is to ensure sufficient air to dilute and carry 
away any gas which may be given off. 


(To be continued. ) 
ee 


TESTS ON BROKEN CABLES— 
SOME INCONSISTENCIES IN LOCALISATION 
! FORMULZ. 


Norm BT E. RAYMOND-BARKER. 


(Concluded from page 251.) 


LOCALISATION FORMULÆ SYNOPSIS WITH UNIFORM 
NOMENCLATURE, 

Here follows an aperçu of various localisation methods 
based on one uniform nomenclature as used by the writer, 
who ventures to submit the same to colleagues in the 
electrical profession. Examples, in themselves affording 
corroborative proof of the formule in question, have been 
taken from actual tests through 2003:8 ohms (ctd.) to cable 
core with copper exposure for 48 hours immersed in sea- 


water. 
Bridge ratio = 1,000 : 1,000. Currents noted on 2nd 


galvanometer shunted to 1" res. approx. 


TESTS то S.Z. 


Br. Rdg. в, = 2,049:7" when current c, == 17:32 m.a. 
к, = 2,078°6" „ „ = 8417 ma, 
R, = 2,128° я ee, ty 4:127 m.a. 


77 77 


99 99 
TESTS то F.Z. 


Вг. Rdg. к, = 2,029" when current c, = 17:21 m. a. 
в, = 2,040°3" „ „ ce = 83966 ma. 
n, = 2,0556" „ „ ^= 4085 m. a. 


The index figures here pertaining to к and c indicate the 
progressive values of R and c. The higher the resistance, 
or the higher the current, the higher the index. Thus, in a 
triple test, the strongest current 'с, produces the lowest Br. 
Rdg. ki. Conversely the lowest current с, produces the 


highest Вг. Rdg. n. Adherence to this systematic nomen- 
clature is calculated to prevent misunderstanding. 


EXAMPLES, 
Kempe Formula for Kennelly Dual Test to F. A. 
н Ve, — № "a 
Мо Vei ' 
К, = 2,029" with rv, of 17:21 m. a. 
К, = 2,055:6" with c, of 4 085 m. a. 


T= 


where 


2,029 17-21 — 2.055" PONA 
r= г) VAG ZN 20556 f Гина = 2,003°7 ohms. 
V 17°21 — V 4-085 | 
(A) Simplified Kennelly.—F.Z. 
в, = 2,029" with c, of 17°21 m. a. 
в, = 2,0556" with с, of 4:085 m. a. 
pog : nj) ; | 
— yp VC ТА 
i Moi | 
су = 
* 1 
т == 2,029 — (2,055°6 — 2,029) — =: --—— 
A/ 17 л у | 


= 4085 — 
= 2,003'7 ohms. 
(B) Simplified Kennelly.— F. Z. 


в, = 2,029" with c, of 17:21 т.а. 
н, = 2 0556" with с, of 4:085 ш.а, 


== 2,003:7 ohms. 
(C) Simplified Rennelly.— F. A. 
к, = 2,029" with cz of 17°21 m. a. 
к, = 2, 055˙6“ with с, of 4:085 m. a. 


m= (* Va 
„ 


C3 

4085 

2,029 — (2.056 х * 25 |) 

T= eoo 55 12,0087 ohms. 
l = * 4085 


17°21 j 
Dual Test when Currents J. 1.—F.Z. 


сз of 17°21 m.a. gave R, = 2,029". 


су Of 4'085 m.a. gave ву = 2,055:6". 
eq = Кү — (Rs — RI) = 2,029 — (2, 055˙6 — 2,029) 
== 2,002:4 ohms. 
z = 2 R — R, = (2 x 2,029) — 2,055:6 == 2,002-4 ohms. 


po oz 


Cann's Correction for Ratio when Currents not exactly 4 : 1. 
1721 


5 


In present case ratio is : 1 = 4213: 1 — F.. 


(In use since 1895.) 
RI = 2,029“ obtained when d, = 526 ˙5 divs. 
Rz ж 2,055 6“ „ „ dj 125 од 
where di and d, = deflections on second gal vometer used as 
milliampere-meter, or on the single galvanometer used in a 
direct reproduction test. In the latter case di and d, would 
be corrected for E. C. 


z=m- 6 — 10 44 | 
d, 


a — öäß)' 
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125 

26:5 

Darby and Fisher Method for Correcting the Result of a Dual 
4 : 1 Ratio Test when Ratio nol exactly 4 : 1. 

If no extra galvanometer is available to be used as a milli- 
amperemeter, to climinate the effect on calculations of any 
earth current that may be present, a supplementary test is 
made to S Z. 

Ezample :—With testing batteries of 40 and 10 Leclanché 


cells respectively of 20" and 5" total internal res., also 59*4" 
апа 14:85* total E.M.F. Bridge ratio = 1,000 : 1,000. 


- BRIDGE READINGS :— 


> == 2,029 —|(2,055°6 — 2,029) 4 5 | == 2,0037 ohms. 


„ 10 „ R= 2,055°6 

» 40 p n= 2n Н 

» 10 E NS 2,128 To 8.7. 
In case of r, current flowing to cable— 


59:4 
22 „ 0) 019225 = 19:225 m.a. 
1,000 + 2,049°7 + (2 x 20) 
In case of r, current flowing to cable— 


14°85 
= —————— = 000478 = 4°7824 т.а. 
1,000 + 2,128 + (2 x 5) 


: 19:225 
Ratio = 47824 
- B Ri / 40625 — Rg 
V 4:0625 — 1 
ui 2.029 V 40625 — 2,055:6 
940625 — 1 
Cann's Triple Test with Currents in Ratio of 4 : 2 : 1.—8S.Z. 
су of 17°32 m. a. gave R, of 2, 049.7“. 
сз of 8'417 m.a. „ R, of 2,078:6". 
c Of 4:127 ш.а. „ Е, of 2,128. 
т = RI + Rg — R = 2,0497 + 2,078:6 — 2,128 = 
2,000°3 ohms (арргох.). 
Ratio not exactly 4 : 2 : 1. 
Rymer-Jones's. Dual Test (Modification of Cunn's).— .A. 
єз of 8:417 m. a. gave R, of 2,078:6 ohms. 
c, of 4:127 m.a. gave Rs of 2,128 
т = 2°5576 В, — 1:5576 m, 
= (2:5576 x 2,078:6) — (1°5576 x 2,128) = 2,001-7 ohms. 
(Not corrected.) * ` 
Darby and Fisher's Triple Test, Based on Kennelly Law, 
Using any Currents.—S.Z. 
в, = 2, 0497“ with с, = 17°32 ma. т, = 41968. 
Ry = 2,078 6" „ ( = 8:417 m.a. 7 = 2:0395. 
n, = 2,198" „ 0074127 ma 71 = 1. 
== (75. Ry— R.) V r4 — 1) — (>. Rg —Rj)( V 7,—1) 
(n—1)(Vrn—1)—(n—1(Vn—1l) ` 
_ [f41968 x 2049 7 — 2.128) (V 2-0395 — 1) ] — 
i [ (41968 — 1) (V 2:0395 — 1) ] — 
[ (2 0395 x 2,078.6 — (2.128) (V 41968 — 1)] 
[ 2°0895 — 1) (V 41968 — 1) ] | 
т == 2,002:1 ohms. 
Kennelly Test, Three Measurements.—8S.Z. 
Currents in Proportion 1:4: 9. 
RI = Lowest res. with highest current in proportion 9. 


= 4°0625 


= 2,002°7 ohms. 


99 


T 


R, = Intermediate res, with intermediate current in pro- 
palgas 4. 
R, = Highest res, with lowest current in proportion 1. 


Re + К, 
2 


= 


— 4(R, — Ri). 


* Bee Kempe, 6th edition, p. 283, in which appear printer's 
errors : —“ 5 per cent.” and 30 per cent.” instead of 5°, 30". 

Nors —The above Cann and Rymer-Jones’s results would have 
agreed more absolutely with true value 2,003 8 ohms had the current 
ratios been exactly 4: 2: 1 and 2:1 respectively. These examples 
are not men tests, but are given merely with reference to 


Kennelly Test, Three Measurements, S.Z. 
Currents in Proportion 1 : 4 : 16. 


в, = Lowest res. with current: proportion 16. 
R, — Intermediate res. with current : proportion 4. 
к, == Higheat res. with current : proportion 1. 
= кыс. — 2 (R — в). 
N.B.—Kennelly has pointed out that this test jis not 
limited to 25 milliamperes. 


Triple Test by John McGill, Three Measurements, F. A. 
Currents in Proportion 1: 2: 4. 


К, = Lowest res. with highest current: proportion 4. 

R, = Intermediate res. with intermediate current : pro- 
portion 2, 

н, = Highest res. with lowest current : proportion 1. 


When ку and n, are measured, artificial гез. is added to 
battery circuit equivalent to difference between internal res. 
of cells in use, and that of battery in use for Ri. 

т = R, — 4°75 (n, — Ri). 


Simplified Schaefer Formula (1) &. . 


. — | e e 
z = R, — Re — RI) К 3 F 
Pa 1 [ (Rs 1) ] + [s t) 61 


where с, = the higher current in amperes producing the 
lower resistance R,. 
„ с == the lower current in amperes producing the 
higher resistance Ry. 
„ е = EMF. of Е.С. in volts for cilculation of 
correction to be either additive or subtractive, 
according as it is in same or opposite direction 
to that of the testing current. 
ел 


61 


» n = 


1 


vei 
Simplified Schdefer Formula (2) S.. 
z = R — [ (u — к) A] F  ( 3 = 1) k— A 


where c, = higher current in amps. producing lower res. r. 
су = lower current in amps. producing higher res. Ry. 
e = E.M.F. of E.C. in volts for correction + or —, 
according as E.C. is in same or opposite 

direction to that of testing current. 


Vn 
n 
л = 2 


» K = 


TIER » = К 
/”—1 a 


The foregoing summary of break localisation methods 
reduced to uniform nomenclature may prove acceptable to 
members of cable staffs who have not bad the advantage— 
enjoyed by some of their elder colleagues—of watching ab 
initio the gradual evolution of exact methods in testa to 
cable breaks. 

The work of Sir Henry C. Mance gave that impetus to 
original research among cable men, which led up to the 
enunciation, by the present Dr. A. E. Kennelly, of his law 
that the resistance to earth of the exposed copper at a fault 
or break in a cable, varie inversely as the square root of 
the current passing when this does not exceed 25 milli- 
amperes, | 

Other well-known names have, from time to time, con- 
tributed further data, the present accumulation of which 
tends somewhat to confuse the mind of the young aspirant 
confronted, on his first initiation, by a variety of books and 
nomenclatures, not to speak of occasional apparent con- 
tradictions in formal. 

A word, in conclusion, may be devoted to a device by the 
writer, to the best of his knowledge not mentioned elsewhere. 
Where a set of high-resistance Kelvin-Varley slides stand 
handy, as is the case in most testing rooms, this apparatus 
may be used for adjusting toa nicety the various currents 
required to flow to line when testa are made on a faulty or 
broken cable. 


et - _—— o — 
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In an actual example of a test—one of a series—on a 
broken cable, current powers to line were adjusted by slides 
to give on G, (or milli-ammeter) 310, 155, and 77:5 divs., 
severally representing 11:92, 5'96, and 2:98 m. a. Corre- 
sponding scale-zero bridge balances on с, were 1,869, 1,882, 
1,905 ohms. The mean—1847:3"—of two almost similar 


results calculated from these data, was subsequently found 
to be correct within 2 ohms. 


2 
R 
E 
0 
- 
SPADA, AR 9M» 
i" (лаоооо оних) о 


ее 


CONNECTIONS WITH KELVIN-VABLEY SLIDES. 


No reference has here been made to the interesting work 
done by Mr. E. Jona in curve methods of localisation, some 
graphic examples of which may be given on a future 
occasion. 


TANGENTIAL TRACTION. 


A NEW system of electric traction, called“ tangential 
traction,” has been invented by two young Russian engineers, 
Messrs. Rosenfeld and Zelenais, and has been worked out and 
made practicable with the assiduous and intelligent assistance 
of M. Julien Dulait, manager of the Electricity and Hydraulic 
Co., of Charleroi. Six years have elapsed since the inventors 
conceived this idea, but detailed reports of the experiments 
have not been published until now. Two years ago, it is 
true, some learned societies in Belgium witnessed the first 
trials, but these only served to demonstrate the practical 
possibility of the proposed solution of the problem. 

On May 25th last, at the invitation of M. Dulait, about 
250 members of the Société Belge d'Electriciens and the 
Société Belge d'Ingénieurs et Industriels, conducted by 
M. Léon Gérard, manager of the Société de Traction Elec- 
trique sur les: Voies Navigables, and President of the Société 
Delge d'Electriciens, and M. Du Fourni, Engineer-in-Chief 
of Roads and Bridges, and President of the Société Belge 
d'Ingénieurs et Industriels, went to Charleroi, where the 
visitors, piloted by M. Dulait and his engineers, among 
whom were included the inventors, Messrs. Rosenfeld and 
Zelenais, visited the workshops of the Société Electricité et 
Hydraulique. At noon a luncheon was provided for the 
visitors by M. Dulait, at the Bourse. After lunch M. Du 
Fourni made a speech in which, after having thanked 
M. Dulait, he announced that the Committee appointed to 
award the prize of 15,000 fr. offered by Galileo Ferraris 
—who, we may remark, by his discovery of the revolving 
field, rendered possible the invention of tangential traction 
—had judged that, out of the 27 competitors, Messrs. 
Dulait, Rosenfeld and Zelenais were most entitled to the 
prize. This decision had beeu arrived at after a visit paid 
to the installation of tangential traction by the delegates of 
the Committee, among whom was Prof. Grassi, the successor 
of Galileo Ferraris at the Electrical Institute of Turin. 

M. Léon then spoke in the name of the “ Société Belge 
d'Electriciens," after which М. Dulait thanked those 
present, and described the new system. 

Tangential traction is based upon the direct application of 


poly phase currents, The most characteristic feature of the 
system is the entire absence of the rotating motor in the car, 
and of any connection between the vehicle and the source of 
electrical energy. The movement of the car is effected by 
the utilisation of в magnetic field for propulsion in either 
direction, the working of which may be described as 
follows :— ` 

We know that in polyphase motors generally, there is no 
electrical connection between the revolving part, which is 
called the rotor, and the fixed part called the stator. In 
consequence of the combination of the polyphase currents 
sent into the stator, a revolving magnetic field is produced, 
which, by means of the reactions produced in the rotor, draws 
the latter with it and imparts to it a rotary motion. If we 
develop along a plane surface the field magnet uf such a 
motor and suspend over it at а suitable distance its armature 
similarly developed, the rotary motion will be transformed 
into a rectilinear motion. This being granted, let us con- 
sider a vehicle placed on two rails ; we will fix between the 
rails the developed field magnet, called the s/aíor, and 
suspend under the vehicle, above the stator, the developed 
armature, called the propeller ; this vehicle will be put in 
motion when a polyphase current is sent into the fixed part 
of the system—1.e., into the stator. Under these conditions 
the magnetic field no longer revolves, but travels along. 
This principle, however simple and seductive it may appear, 
says M. Dulait, can never be applied practically as long as 
we keep to the arrangements generally adopted for polyphase 
motors.“ 

In the design of ordinary polyphase motors, in order to 
obtain efficiency and economy in construction, we are 
obliged to reduce as much as possible the air-gap—that is, 
the free space between the rotor and the stator. This air- 
gap may sometimes be no more than the fraction of а milli- 
metre. 

Of course, in industrial applications of tangential traction, 
with such a distance between the stator and the propeller, it 
would be quite impossible to obtain any regular working 
of the system. The inventors have therefore been com- 
pelled to seek for a different arrangement, enabling the air- 
gap to be increased. 

Generally speaking, to increase the air-gap without 
changing the magnetic reluctance, we must increase the 
metallic surfaces that face one another. Let us suppose, for 
example, that for a given surface of the poles we have an air- 
gap of 1 millimetre. In order to have an air-gap of three 
times this thickness, while retaining the same reluctance, 
we shall merely have to treble the size of the opposite sur- 
faces. Now, with the ordinary mode of construction of 
polyphase motors, this increase of surface could only be 
obtained by increasing the width of the iron cores. The 
winding of the copper in the slots would evidently become 
proportionately longer, and if it had the same section as 
before, the efficiency of the motor would be diminished. 

If, on the other hand, we increase the section so as to 
have the same efficiency, we must increase the dimensions of 
the slots. Magnetic leakage then increases very rapidly, and 
the practical construction of such a motor becomes im- 
possible. 

In any case, the enlargement of the air-gap means an 
increase in the quantity of copper, which, as in the case 
under consideration, may become prohibitive. 

To meet this difficulty the inventors have had recourse 
to the following expedient. Instead of enlarging the whole 
of the core, they enlarge it at the poles by means of pieces of 
sheet-iron laid transversely, the core itself being laminated 
longitudinally. By this method, the winding round the 
core retains its original length, and the surface of the air- 
gap can be increased to the extent required. 

In order to test the efficacy of these polar extensions, the 
inventors have inverted the problem, i. e., they have con- 


*In passing we may call attention to the system devised by 


Prof. Perry at about the same period, in which the primary 


winding of а transformer, with a laminated iron core, is laid in the 
track, while the secondary winding, also provided with an iron 
core, i8 carried on the car, and the polar faces of the stationary and 
moving cores are brought as close together as possible. The 
secondary winding was to be connected with а motor to drive the 
car. Unfortunately the preliminary experiments showed that the 
cost of laying and working the system was likely to be prohibitive. 
Single-phase alternating currente alone were used, so far as we are 
aware.— EDS. Hugo. Бит. 
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structed a rotary asynchronous motor, the stator of which is 
fitted with polar extensions. This motor, of 100 н.р., had 
an air-gap of 10 millimetres, and during the tests сате results 
quite comparable with those of motors constructed in the 
ordinary way, although the quantity of copper used for the 
winding was even less than usual. Before entering upon 
the construction of the large 100-H.P. motor, Messrs. Dulait, 
Rosenfeld and Zelenais began by constructing and studying 
a smaller motor of 15 н.р. of the same type, which gave 
entirely satisfactory results, 

In the explanation of the principle of the system, we 
have assumed the stator to be fixed all slong the track 
between the two rails, the. three-phase current flowing along 
the whole length of the stator. It is evident that if we are 
considering a very long track on which trains travel at a 
considerable distance from one another, the practical and 
economical realisation of such a system will not be pos- 
sible. But when making their first calculations for a 
practical application, the inventors saw that the stator need 
not extend along the whole of the track; but that, on the 
contrary, in order to supply the normal tractive effort, it 
would be sufficient to have stators occupying only a small 
fraction of the lengih. Thus the track is provided with 
blocks of stators placed at regular intervals. This spacing 
has to be determined for each application, according to the 
tractive effort required and the length of the propeller. 
There is а certain relation between these magnitudes that 
will involve the minimum of cost. 

In order that the action of the stators on the propeller 
may be continuous, notwithstanding their being discon- 
nected, the length of the propeller must be equal to or a 
little greater than the distance from centre to centrs of the 
stators. 

This spacing of the stators solves the problem from the 
point of view of the first cost of installation ; but, except in 
a few special cases, it fails to meet the question of the 
expenditure of energy and cost of working. In fact, each 
stator gives rise to losses of electrical and magnetic energy, 
and if we have to feed all che stators on the track simul- 
taneously, the sum of these losses will be out of proportion 
to the work supplied. 

In order to reduce these losses to what is strictly unavoid- 
able, Messrs. Dulait, Rotenberg and Zelenais designed the 
following arrangement, based on the employment of an inter- 
rupter of any type suited to the system of distribution and 
to the voltage used, and worked by a three-phase motor. The 
working of this arrangement is as follows :—The entire 
length of the track is divided into sections of suitable length, 
each containing one or more blocks of stators. All the 
stators in one section are connected in series ; the three wires 
of the three-phase winding of the first stator in each section 
are connected with the distributors placed along the track, 
and the three ends of the last stator winding are connected 
with the contact blocks of an interrupter. When this inter- 
rupter is closed, the three ends of the windings of the stators 
are connected together, and form the neutral point. The 
stators are then traversed by the three-phase current. 
When, on the other hand, the interrupter is open, the 
neutral point of the three-phase winding of the stators 
is broken, and the current no longer passes through. 
In order that a group of stators may be traversed by the 
current only when the train is passing through this section, 
the interrupter must close automatically at the moment 
that the train enters the section in question and open again 
as soon as the train has left it. This automatic opening and 
closing of the interrupter may be effected by the following 
method :—The knife-blade of each interrupter is attached to 
the rotor of в little three-phase motor, the stator of which 
is fed by a special circuit and continually traversed by the 
current. 

The rotor of the little motor has an open circuit 
Winding which comprises two phases, two of the extremities 
of which are connected together, and the two others com- 
municate by two flexible conducting cables with the two rails 
of the track. The rails of one section are insulated from the 
rails of another section. We must remark that the circuit 
of the rotor of the little motor is of very low voltage, and 
that consequently the insulation of the rails and the sections 
is insignificant. In fact, practice has shown that no special 
insulation is n . Until a train enters а section, the 
winding of the rotor of the little motor remains open and 


its field magnet, although continuously excited by the 
current, does not exert upon it any appreciable torque. The 
interrupter attached to the rotor remains open under the 
action of a counterpoise. But as soon as the first axle of the 
train comes upon the section, the rotor of the little motor 
being closed on short circuit by the wheels and the axle of 
the car, the motor begins to move and closes the interrupter 
by raising the counterpoise. As long as a train 
remains upon the section, the rotor keeps the  inter- 
rupter closed, notwithstanding the counterpoise; but 
when the last axle of the train leaves the rails 
of the section, the winding of the rotor is opened again, 
the action that was exercised by the field-magnet ceases, and 
the counterpoise, being no longer sustained by the torque of 
the rotor, opens the interrupter. 

Thus, to sum up this description briefly, by means of the 
above arrangement, the train on entering а section closes 
the interrupter automatically, the latter opening again 
automatically when the train leaves tbe section. Соп- 
sequently, the stators will only be traversed by the current 
while the train remains in the section. 

While the train is passing from one section to another, 
there will be a period when two sections of stators will be 
traversed by the current, in particular when the first axle of 
the train has entered upon one section, while the last axle 
has not left the section before. A special combination of 
automatic interrnpters worked by the three-phase motors 
realises first, a means of reversing the motion of the car 
itself, which is utilised for the electric brake action by 
the stators, and second, the block system, which is automatic 
and absolutely reliable. 

(To be continued.) 


CARRIAGE OF MERCHANDISE ON ELECTRIC 
TRAMWAYS. 


By THOMAS UPTON, 


Goods Traffic Manager to the South Lancashire Tramways and 
Liverpool and Prescot Light Railway Companies. 


(Continued from page 253.) 


A certain amount of trans-shipment will always be neces- 
sary on tramways serving districts not on a continuous line 
of route, and although a train would consist, say, of two cars 
only, they would start with goods for various places, lying in 
different directions, besides putting out and picking up 
en route. Now supposing such a train started from Liver- 
pool for Bolton, it might be found on arrival at Atherton that 
the goods were principally for Leigh and Lowton, therefore 
the train would be diverted accordingly, and the few goods 
for Bolton would have to be trans-shipped to another car. 
Moreover, from “ Spur termini," such as Tyldesley and 
Lowton, there would probably be some goods for Bolton, but it 
would not pay to ran them through, neither would it be policy 
to divert a train and delay it considerably fer the purpose of 
picking up the traffic at its starting points; again, it would 
not do to run anumber of wagons through to a given point, 
such as Bolton, with small loads of perhaps three or four 
packages or hundredweights. In such cases it certainly 
becomes necessary to trans-ship goods at a convenient centre, 
very much after the system adopted by railway companies. 
Of course this would not apply to full loads, but to 
groceries, provisions, drapery, and such-like traffic, in 
which consignments consist of small packages weighing 
from a few pounds to, possibly, 3 to 5 cwts. each. 

To deal with general merchandise, and, for that matter, 
large consignments in most instances, it becomes necessary to 
establish depóts at convenient places along the line of route 
for distribution by carts or other vehicles to the con- 
signees, and to which also the public could convey their 
merchandise for forwarding to any destination if they felt so 
inclined. In short, the depót would have to be worked on 
exactly similar lines to those adopted for a railway goods 
depót. 

It need hardly be pointed out that many firms buy their 
various commodities in bulk, leaving the greater part in the 
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hands of the carrier to warehouse at fixed charges, and issuing 
orders to customers for small quantities of the bulk, which 
the latter would collect themselves, or instruct the carrier to 
deliver on their behalf. It is, therefore, evident for the 
extra labour and cartage involved, other charges must be made 
over and above that originally incurred for freight and 
delivery. These charges are known as split“ delivery 
charges, and are a source of much revenue. They are brought 
about entirely by the madus operandi adopted by wholesale 
dealers and merchants, adding considerably to the cost of 
conveyance; but they cannot be placed to the account of 
excessive railway rates. 

It may be suggested that much of the present, cartage of 

heavy goods, such as raw cotton, &c., would be done away with 
by running sidings off the tramways into mills and works ; 
this is quite agreed so far, but who is to bear the cost of 
Such sidings? Surely not the tramway or light railway 
company. The traders have the benefit of the sidings, 
obtain cheaper rates by reason of performing the unloading 
or loading of goods, and are in a position to suit their 
own purposes, or to order their traffie by other routes and 
means, if everything were not done exactly to their own 
ideas and wishes, when the sidings would remain во much 
dead loss to the tramway or light railway company. It 
therefore appears to me that the proper course is for the 
traders who desire sidings into their mills or works to 
pay the cost of them, and then if they did not wish to 
handle their traffic by that means, no loss would fall on 
any person other than themselves.  Tramways and light 
railway companies must folow in the footsteps of the 
railway companies in these matters, and there is no doubt 
that firma, when they find it worth their while to go in for 
sidings, will do во at their own cost. 
e in connection with this matter, it has been frequently 
pointed out to the writer by firms, that they would not 
allow the wagons to enter their yards, provided sidings were 
Jud in, until certain hours; that they would have to be 
kept back at some convenient place until then ; that they 
could not guarantee to unload the same day or day following ; 
again, that some particular portion of a consignment would 
probably be wanted immediately and the rest not for some 
days; that they had no suitable place for storage, and 
as а consequence would detain the wagons to suit their 
convenience. By having the goods at a depót they get 
exactly what they require of a consignment, leave the rest 
behind, and the wagons are not delayed, the company 
unloading to meet their own requirements, while the small 
charge made for warehousing is cheaper end cannot be 
considered against the working value of that portion of 
their own works, which would otherwise have to be utilised 
for storage purposes. 

In regard to many traffics passing in fair quantities, it 
would no doubt be possible to do away with much of the 
present handling, such as loading from consignee’s premises 
to lurry, lurry to railway wagon, railway wagon to lurry, and 
lurry to consignee's premises, to say nothing of the extra 
handling that takes place when merchandise is taken into 
railway depots without rail connection and afterwards carted 
to a depot with such facilities. Such goods would be loaded 
on to an ordinary road lurry as at present, excepting that 
instead of being placed direct into the lurry, the lurry would 
contain three or more crates or detachable bodies, the goods 
being packed into such crates. The lurry would then proceed 
alongside the stage, and the crates would be rolled off by 
means of rollers attached to the under-frames on to such stage 
or wagon ; the reverse operation would be necessary at the 
destination. Thus the handling would be considerably less 
than by any means adopted at the present time ; however, this 
system would not be of much assistance with a number of 
small consignments, requiring delivery in various directions, 
as the time taken up would be too long, the goods would be 
more liable to damage by being pulled about to get at articles 
required en route, to avoid duplicating the cartage necessary 
for delivery, and it would not be possible for the depót to 
properly check, enter up such goods, and keep proper 
records. 

Detachable crates ав mentioned would tend to save а 
certain amount of trans-shipment of goods, but would not 
entirely do away with it. 

Tramways and light railways in rural districts should be 
of incalculable benefit to agrioulturists, in that they offer the 


very facilities which are so much agitated for; they form a 
cheap, quick and ready means of getting to the railways, and 
the question of high rail rates to the large central markets 
should soon be a thing of the past. 

It is common knowledge that the foreigner invades our 
markets on account of the alleged preferential tariff he is 
favoured with, but it must not be overlooked that he sends 
in very large quantities in one consignment, consequently 
the railway company can offer а so much cheaper rate for 
conveyance of the produce. 

It would be an easy matter for a shed to be built along- 
side any present railway siding with tramway sidings on the 
opposite side of the stage, and for the produce of a district 
served by tramway or light railway to be brought at low 
rates and in small quantities to the shed, and there handed 
over to а person appointed, who would keep a proper record 
of the produce, sender, and charges incurred. The produce 
might then be bulked and sent away in large quantities to 
the various markets, the railway companies on account of 
the large bulk travelling at one time being compelled to give 
а low rate and quick transit, by which means the excessive 
rates question would vanish into іо air. 

The receipts on the produce and the rail charges, &c., 
would be rendered to the party responsible, who would divide 
them in proportion to the traffic forwarded by each 
farmer or grower, and hand over the remainder to those 
entitled to receive it. To carry out this idea, it would be 
necessary for the farmers and growers generally to form 
associations in their various districts served by tramways and 
light railways, and appoint their own servants. By loading 
the traffic in bulk from tratnway wagons to railway wagons, 
they would also save considerably on terminal charges—in 
fact, after the initial cost of the tramway sidings and necessary 
shed alongside the railway siding, all terminal charges ehculd 
practically cease. For large consignments of produce in track 
loads, detachable bodies should be provided by the tramways 
or light railway companies of such a size as to be capable of 
riding within an ordinary railway drop-side wagon body. 
Such detachable bodies should be taken over from the 
original “ deck" to the railway wagon by means of rollers 
attached to the underframes, and the railway companies 
should be allowed to use these bodies on the direct return 
journey homeward for other traffic, much after the sume 
manner as is at present done with foreign stock. 

The rolling stock necessary for dealing with merchandise 
traffic on tramways or light railways ів one of much import- 
ance, and of course depends to a great extent upon the traffic 
in the district to be served. However, my opinion favours 
five distinct kinds, viz. :— 

1. Flat or deck wagons, suitable for carrying “ tubs” сг 
“ crates ” on rollers, and by removing these for such traffic 
as timber, girders, portable engines, machinery, boilers, &c., 
The “ deck " to be provided with rings for roping purposes, 
also provision for bolsters and stanchions, to be fixed as 
desired. The “ tubs” should have open tops and be used 
for rough traffic, the ** crates to be covered boxes with end 
doors, in order to protect perishable merchandise against the 
weather. The tubs and crates to be of various sizes, say, 
one, two, and three to a wagon, to meet large and small 
consignments, 

2. Box wagons, ventilated at the ends, with sliding side 
doors for general merchandise requiring covering, with clips 
inside for fixing bars and hooks for “ meat traffic.” 

8. Open wagons—side drop doors—for traffic not requir- 
ing sheeting, not suitable to carry in box wagons, such as 
glass, acids, iron, oils, grease, &c., and traffic requiring 
sheeting, but necessary tu be lifted by cranes, &c. 

4. Coal wagons with side and bottom drop doors. - 

5. Cattle wagons, open tops, side doors, and movable 
partitions. Such wagons to be used for “scrap” metal, 
coke, &c., traffic when not required for cattle. 

The carrying capacity of all wagons should not, I con- 
sider, be less than 16 tona. 

The method of dealing with the men who handle the 
merchandise traffic must vary according to the distance 
covered and the quantity of traffic dealt with, also the time 
necessary to work same. The drivers and guards would be 
able to deal alone with coal and full loads of traffic “siding 
to siding” in small areas, and there would only be the 
question of time to oonsider; whereas with general 
merchandise over a larger area, neceesitating depótae, ool- 
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lecting and delivery facilities, &c., there would be the 
clerical and porterage staff to consider also, in which case a 
daily wage would be the best, the drivers and guards assist- 
ing at depóts with traffic generally when not engaged in the 
actual transit of same from place to place. 


(To be concluded.) 
———————nr И А 


TRADE MARKS AND TRADE NAMES. 


WE have had occasion from time to time to direct the 
attention of readers to important decisions in the Jaw courts 
upon questions of trade-mark law, and of the right to the 
exclusive use of particular trade names. These matters are 
of considerable importance to traders generally, for the keen 
competition prevailing to-day in every industry makes it 
necessary for manufacturers to use every available 
means, consistent with honesty of action, to make 
their goods known to the public, and to this end an 
attractive and distinctive mark or name is often of 
the greatest service. The question might be asked, 
however, whether the possession of a valid trade mark 
or of a distinctive trade name for specific goods is the more 
valuable, and usually the cases in the law courts do not help 
us to answer this question, for we do not often find 
the two issues raised in the same case. The judges 
may be asked to say whether one trader has, or 
has not, infringed the trade mark of another; or whether 
the name adopted by one trader for his goods is an imita- 
tion of, or the same as, that used by another, and claimed 
by that other as his exclusive possession; but these two 
classes of action are usually distinct and are seldom com- 
bined in the one set of facts, Very recently, however, a case 
has been before the law courts in which both issues have 
been tried on the same facts, and the judgment throws an 
interesting light on tbe relative values of the two assets. 

A firm of jam manufacturers, established for many years 
at Stockport, have been in the habit of selling their jams 
under the title of “ Silverpan," which name was placed pro- 
mineptly on their labels and circulars. They also registered 
as their trade mark the word “Silverpan,” with the sig- 
nature of the firm underneath, The name was derived 
from tbe fact that, in order to secure purity, the 
manufacturers boiled their jams in pans lined with 
silver, A firm of retail grocers having a large number 
of shops in the Wigan district, began to sell jams under the 
description of © Silverpan," and the wholesale manufacturers 
brought an action, in the first place, for infringement of 
their trade mark. The defendants pleaded that the mark 
was not registerable, and applied that it should be struck 
off the register. In this action the Court of Appeal, 
reversing the decision of Kekewich, J., upheld the plea of 
the defendants, and ordered the mark to be removed from 
the register (Henry Faülder & Co., Ltd., v. O. & G. Rushton, 
Ltd., L. R., 1902, 1 Ch. 125). Sec. 74 of the Patents and 
Trade Marks Act, 1883, together with Sec. 16 of the 
amending Act of 1888, provides tbat the Comptroller may 
register “as an addition to any trade mak any distinctive 
word, though the same is common to the trade in the goods 
with respect to which the application is made; but the 
applicant must state the essential particulars of his mark, 
and must disclaim in his application any right to the exclu- 
sive use of the added matter, and a copy of this disclaimer 
must be entered on the register. The Court of Appeal in 
this case held that the word Silverpan was at the date 
of its registration "distinctive" within the meaning of 
the Statute, and therefore that it should have been 
expressly disclaimed when the application was made. As 
tbis had not been done, the order was made to expunge 
the mark. 

In this first round of the contest, therefore, the plaintiffs 
did not find in their trade mark the protection they had 
looked for, but they did not thereupon give up the contest. 
А fresh action was started before the Vice-Chancellor of the 
County Palatine of Lancaster, in which the plaintiffs sought 
an injunction to restrain the defendants from passing off 
their jams as jams manufactured by the plaintiffs by using 
the word “ Silverpan." The defendants admitted using this 
word, but contended they had a right to do во, as the words 
* silver pan were, во they alleged, commonly used in the 


trade by manufacturers who boiled their jams in 
silver pans, and also by dealers as descriptive of the 
method of manufacture. After hearing a great deal 
of evidence, the Vice-Chancellor held that the word 
* Silverpan" had acquired a secondary meaning as 
indicating jams of the plaintiffs! manufacture, and not 
jams made in a silver pan, and he granted a perpetual 
injunction. This decision bas since been reviewed by the 
Court of Appeal, who have unanimously upheld: it. (Henry 
Faulder & Co., Ltd., v. О. and G. Rushton, Ltd., the Times, 
May 9th, 1903.) All three Judges found that the name 
had acquired in the Lancashire district a meaning as indi- 
cating jams manufactured and sold by the plaintiffs, 

The importance of this case lies in the fact that it shows 
that even where a trader finds himself deprived of his trade 
mark through some technical flaw in the registration or 
breach of the statutory requirementa, he may still find pro- 
tection for his goods in the possession of а trade name, even 
where that trade name cannot be registered as an exclusive 
mark. Of course, where the trade name is descriptive, there 
can be noright to exclusive use until it has acquired а 
“ secondary meaning,” as indicating, not goods of a certain 
material or manufactured in a certain manner, but 
goods manufactured by the person using that name. 
Perhaps the best known case of the use of a descriptive 
name is the Camel Hair Belting ” case, where an injunc- 
tion was granted against a firm using that name for their 
belting, although it was actually made from a fabric woven 
from camel hair, on the ground that camel-hair belting was 
well known on the market as belting made by the plaintiffs. 
In the “Stone Ale” case this name was used as a trade 
mark as well as a trade name, and the Court ordered the 
name to be moved from the register, but at the same time 
granted an injunction against the defendants, holding that 
Stone Ale was commonly known as ale made by the 
plaintiffs (Montgomery v. Thompson, 1891, 8 Reports 
Patent Cases, 361). Thus it is clear that the possession of а 
distinctive trade name, or what Lord Lindley has called a 
„Common Law trade mark," is even more valuable than the 
poesession of a registered trade mark. 

One reason for this state of affairs is to be found in the 
fact that our law of trade marks is at present in an unsatis- 
factory condition. It is full of pitfalls for the unwary, and 
& manufacturer who has had a mark on the register for 
many years may suddenly find himself called upon to resist 
an application to have that mark expunged by reason of 
some alleged breach of the law. Manufacturers also often 
find difficulties put in their way by the authorities of the 
Trade Marks Office when they wish to register any particular 
mark or name, It is ro doubt necessary that the authori- 
ties should guard carefully against allowing registration of 
a mark which resembles closely one already on the register, 
but unless there is this close resemblance, there should be 
no objection on that ground to granting the application. 
In practice, however, applicants often find a number of 
trade marks set up by the office as obstacles to the regir- 
tration of their marks, which have no apparent resemblance 
at all to the mark forming the subject of the application. 
Yet, unless the consent of the owners of these marks is 
obtained, the authorities will not grant the application. 
Traders have a distinct grievance againtt the Department 
for this tracing of resemblances which do not exist, as it 
really amounts to a direct discouragement of registration, 
whereas the duty of the Department is to render every 
assistance to the public. 

But if all manufacturers have a common grievance in this 
matter, those engaged in the electrical industry have a 
special grievance on another ground, namely, that the 
classification of goods made by the Trade Marks Office takes 
no notice of electrical apparatus, and it is extremely difficult 
for any person to find the proper class in which to register 
particular goods, The authorities appear to have found the 
same difficulty, but instead of revising their classification 
and providing proper classes for electrical machinery and 
apparatus, they have in a haphazard fashion distributed 
these goods among the classes already existing. Thus, for 
example, if we wish to register а trade mark for an electric 
lamp and turn for guidance to the official circular intended 
to direct the public to the proper classes for differeut goods, 
we find that * Electric Lamps (ordinary) should be put in 
Class 13. Now, Class 13 is for Metal goods not included 
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in other classes, such as anvils, keys, basins (metal), needles, 
hoes, shovels, corkscrews.” If the goods specified after 
the words “such as" are intended to serve in any way as a 
guide to the public to the nature of each class, could any- 
thing be more incongruous or abeurd than to classify electric 
lamps with anvils, shovels, or corkscrews? And why should 
they be classified at all as metal goods," when the metal 
fittings are at the best but a very small portion of the whole 
lamp, and in some cases no metal is to be found in them, 
except the tiny platinum terminals? One is forced to con- 
clude that the authorities have shirked their responsibilities, 
and have preferred to make a careless classification rather 
than move with the times and make changes to suit altered 
circumstances. Even their own old classification has been 
imperfectly examined in the search for the proper place to 
put electric lamps, for Class 18, which is intended for 
Engineering, Architectural and Building Contrivances,”’ 
includes Lighting Contrivances,” and this would appear 
to be more appropriate for electric lamps than Class 13. 
It may seem to some that it is not very material what 
class goods be allotted to, provided all such goods are 
in that class, but experience will teach them to change 
their views. They will—to keep to our illustration — 
feel considerably annoyed on applying for registration 
of a trade mark for an electric lamp, to be told that a mark 
resembling theirs has already been registered by another 
pereon for shovels, and that without the consent of the 
shovel manufacturer their application cannot be granted. 
Yet this is what happens. The present classification was 
made nearly 15 years ago, before the electrical industry 
had arrived at its present important position, and it is abso- 
lutely imperative that it should now be changed. Other- 
wise the electrical industry cannot have any fair chance of 
protecting its goods by means of trade marks. "Trade names 
may still be used and, when once established, are more 
valuable than trade marks, but it takes many years to 
establish them, and manufacturers have a right to expect 
that they shall have reasonable opportunities afforded them 
to use the facilities which the Trade Mark law was intended 
to provide for the protection of goods. 


CORRESPONDENCE. 


Electric Car Drivers. 

I am prompted, on reading “ Driver Quick-Stop’s” letter 
in your last issue, to say a few words on this subject. I 
have had trained during the past eight years, under my 
instructions, upwards of 1,000 drivers for electric cars. I 
“do not find ex-railway men the most suitable. My experi- 
ence is that young army reservists, who, before joining the 
colours, were of the country labouring classes, make excellent 
car drivers and loyal employés. Failing these, who have 
gone through a useful disciplinary training, I would prefer 
men of the labouring classes, when they have them put through 
а proper training, to discharged railway drivers, firemen, 
guards and shunters. These men have been spoiled for 
tramway driving, and would soon get discontented with 
tramway wages and discipline. Speaking generally, the 
position to which they have attained as above on the railway 
indicates that they are “ getting up in years,“ whereas the 
best age for a man to become a good reliable electric car 
driver is from 22 to 25 years. My training school is the 
front of a car from the first day. This is the most practical 
school. The new hand rides on the front with a competent 
driver until he has been accustomed to the tricks and traps 
of the driver of street vehicles, and the momentum and 
movements of the electric car. Then, after a few days of 
this necessary preliminary training, he is allowed, on a quiet 
part of the line, on an up grade, if there is one, to take the 
handles and drive the car. Next he drives on the level ; then 
on a down grade, Later he is allowed to drive through the 
busier thoroughfares. During these early days, and after- 
wards, he reads carefully his printed instructions, Next a 
motor inspector, several days following, takes him to the car 
depót, and, with & car over the pit, shows him all the parta 
of the car with which as a driver he will have anything to 
do. And here in the depót & graded line is provided where 


competency or incompetency. 


the car is put through various forward and backward move- 
ments, what may be called emergency movements, 80 as to 
show him not only the ordinary mode of controlling the car, 
but also the extraordinary mode. The suggestion of a 
periodical examination of the driving staff is & very good one, 
and is really a necessity. By exercising care in the selection 
of drivers from amongst the applicants, and training them in 
the above manner, I find that only a very small percentage, 
possibly not exceeding 10 per cent., fail to pass the examina- 
tion of the motor inspector, who issues a certificate of 


Manager. 


The Electric Tunnel Danger. 


An article in the Daily Mail, of the 13th inst., gives the 
details of an interview with Mr. Yerkes, in which he is 
reported to have said that * it is absurd to talk about 
covering cables with asbestos and other non - flammable 
material, as, when a wire breaks, the current forms an arc 
which destroys asbestos as readily as wood." The moral of 
the article is a good one—tbat non-flammable wood and 
fittings should be used on electric trains wherever possible ; 
but the statement regarding the universal inflammability of 
electric cables is not strictly correct. 

As Mr. Yerkes is recognised as an authority in electric 
railway affairs, may we point out that we make a patent 
cable which will not take fire, and have used the same in pit 
work extensively, and also upon the rolling stock of a tunnel 
electric railway, it being specially examined and passed by 
the Board of Trade for this purpose. 

We agree with Mr. Yerkes that asbestos should not be 
relied upon; the materials we use are jute and hemp, 
rendered non-flammable by special chemical treatment, 
This can be applied as an outer cover to any type of cable. 

For heavy usage, such as trailing cables, we braid over all 


with leather strip, and this arrangement has been highly 


approved of by colliery experts as the safest type in use. 
Where such non-flammable cable is used, although an arc 
may momentarily occur under specially advantageous con- 
ditions, there would be no chance of the cable-covering 
itself taking fire, as ihe malerial will not burn. 
We are quite willing to submit thia class of cable to any 
tests that interested persons may desire. 


For W. T. Glover & Co., Ltd. 
J. H. C. B. 
Manchester, August 15%, 1903. 


Loading and Unloading Cars at Termini. 


Your correspondent, T. St. M. E.,“ raises an important 
and difficult question, and one that has taxed the ingenuity 
of tramway managers from the days of George Francis 
Train. 

The circumstances of each tramway vary, but generally 
the remedy is to prevent an accumulation of passengers by 
running an adequate service and loading at both ends of 
the car. 

Our practice is to discharge at the driver's end and load 
up at the rear, and when the passengers arriving have 
alighted, use the front for loading, and our bye-laws have 
been sanctioned with a clause making this legal. 

I have had no experience of the “cattle gangway” 
system—it would not be practicable here owing to the 
obstruction to vehicular traffic which would result, and I am 
not sure that we could load any quicker by their use. 

At holiday times we secure the services of the police, and 
two big constables in uniform at each side of the entrance 
are quite sufficient to secure orderly and quick admission. 
Our cars are 70-passenger capacity, and a 24 minutes’ service 
hitherto has been run to time, and I have no doubt a 14- 
minute service can be run in а like manner. 

The difficulty will gredually lessen as the people become 
accustomed to the use of the cars, as new passengers take 
fully 30 per cent. more time than older ones in getting on 
and off. 

Your correspondent's suggestion for laying the cars along- 
side the footpath is an excellent one for ordinary use at a 
dead-end terminus, but is not, practicable in a through service, 
owing to the obstruction to, and diversion of, vehicular traffic, 
also cars running close end on would still oome to a stand and 
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begin to unload and pick up away from the footpath unless 
the alongside tramway was continued for too long a distance ; 
besides, the pedestrian traffic would perforce take to the 
highway, thus endangering life and limb from passing 
vehicles, 

There is a very good suggestion for railway dead-end 
termini in the American Street Railway Review for July 
20th, 1903, p. 395. It is obvious that the rails would be 
laid on the ground level and sidings multiplied as required, 
providing there was sufficient land available. 

I shall be glad to see the views of other 


(Experienced) Tramway Manager(s). 


Our Fiscal Policy. 


I shonld be glad if you would allow me to point out to 
* A Мар of No Experience what appear to me to be flaws 
in his letter on the above. 

For instance, he states that it can be shown that indus- 
tries tend to move to, and flourish in, localities adapted to 
their requirements, and he claims a natural law to govern 
this. But this is only true when no restriction of an artifi- 
cial nature is placed on this tendency. It is possible, for 
instance, to have a district admirably suited in every way 
for, say, silk weaving, and yet a tariff duty on exported silk 
would certainly play sad havoc with the alleged natural law. 
In fact, it has done so already. Your correspondent says 
himself that Coventry was the leading centre of the silk 
trade, therefore it is fair to suppose that it was, by the above 
reasoning, “best adapted for the industry.” In that case, 
how is it that Coventry had to turn to watch making? As 
Coventry became famous for watches, I suppose it was a 
locality admirably adapted for watch making ; and yet we 
are told, by the way, that the * American machine-made 
timekeeper spoiled the trade.” This surely shows that it is 
possible to upset this alleged natural law without this con- 
siderable loss and waste, ercept to the parties against whom 
the artificial obstructions are directed. 

In the case “А Man of No Experience” instances, this 
appears to have been Ooventry, robbed of at least two 
trades for which 16 was eminently adapted, and driven to a 
third, at which it is now, in spite of the statement made, 
not too prosperous. It would appear that by great pluck, 
and aided somewhat by need, Coventry took up this third 
trade. As two trades, both of which appear to have been 
well adapted to the town, disappeared solely through tariffs 
of a hostile nature, how long does your correspondent give for 
the life of the third ? 

Now Coventry loses first one trade, then another. Neither 
of these trades comes back to the town. What has become of 
the capital invested, first in silk mills, then in watch 
factories? The money invested in advertising, working and 
distribution expenses for first the silk, then the watches ? 
What does a skilled silk weaver do when he has to become 
watchmaker, and after that cycle maker? Is there anything 
predominant about these changes of capital and labour 
except loss? And loss to Coventry, not to the foreigner. I 
may be dense, but I do not see the blessings of Free Trade, 
as your correspondent appears to see them. 

You spoke, Sirs, some week or so ago, about the shutting 
up, or suggested shutting up, of the G.E.C. carbon business, 
and I did not at the time of reading think the argument 
worthy of you. Now, as your correspondent has taken it 
up somewhat in a laudatory spirit, I may say that it appears 
to me that the case stands thus :— 

The G.E.C. shut up their carbon department where, let 
us say, they employ 10 men. These were earning, say, 30s. 
each weekly, and the carbons they made were sold at 
£1 each, each man made one carbon, and somewhere 
10 other men made bread, and clothes, and owned houses 
which they sold, and let for 29s. weekly, and each of the 
G.E.C. men took one share, and had 1s. spending money for 
idle, drunken, giddy, thriftless dissipation. Now, the foreigner 
takes the G.E.C. market, and the G.E.C. close up. Their 
men do not get the 80s., but carbons are only 10s. each, 
and there are, say, twice as many. Now there are only two 
courses open for the G. E. C. ex-workman. Не can emigrate, 
and work at his trade for foreign carbon firms. In that 
case we lose a good workman, we lose his custom, we lose his 
unit in the Empire, we lose his family and descendants for 


the country in the future, and no reasoning will turn this 
intoa gain. Orelsea good carbon maker becomes a poor arc 
lamp hand, and no reasoning can show a gain in that. 
Another alternative I did not mention before, although it 
crossed my mind, is that the man might live for a few days 
by eating the cheap foreign carbons. 

Really your correspondent’s attack on Mr. Byng is funny. 
He suggests that Mr. Byng returns to his previous trade of 
underselling the Briton, and so realises the blessings of Free 
Trade. I do not think I have heard anything more 
humorous than this bold admission from a Free Trader that 
the man who undersells the British manufacturer is the man 
who realises the blessings of Free Trade. Exactly. That's 
what we say. 

Geo. Barham. 


Hot-Wire Arc Lamps. 


With reference to your correspondent’s letter signed 
„N. D. W.,“ criticising the above, he points out that it is 
possible to design a solenoid arc lamp that is capable of being 
switched over from continuous to alternating current circuits, 
and vice versi. Personally, I should like to see this 
attempted. І can only conclude that his commercial 
experience in arc lighting must be rather limited, since I 
have frequently been asked for a change-over lamp. То 
quote you a case in point, Prof. Mundella, of the Northern 
Polytechnic Institute, particularly wanted a lamp to burn on 
his private supply (continuous current) and change over to 
the Islington supply (alternating current) and having 
inquired of various makers, he had to be satisfied with the 
ordinary solenoid arc lamp for one circuit only. ea 


As an engineer with considerable practical and theoretical 
experience with electric arc lamps when upon the staff of 
two of the more important manufacturers, I have been 
greatly interested in Mr. Tomlinson-Lee's article upon the 
Foster lamp, and also somewhat amused at the apparently 
hurried criticism of N. D. W.“ 

I entirely agree with Mears. Foster & Co. that a large 
majority of arc lamp troubles are due to the employment 
of imperfectly-protected dashpota. 

Any device such as the Foster iamp claims to be, that will 
diminish the energy losses due to electro-magnetic apparatus, 
must tend to increase the number possible in series at a 
given voltage. This, together with the facility for 
* changing-over" from continnous to alternating current 
and vice versá, should, in my opinion, greatly assist the lamp 
commercially by advancing the interesta of the purchaser 
and the dealer who stocks. 

It appears to me, however, that two difficulties may 
present themselves :— 

(a) Irregularity of burning where one or more lamps of a 
series are situated in a diffcrent temperature to the others, or 
where the temperature is variable. 

(5) The inadaptability of the hot-wire system of regulation 
to installations where the shunt current of the lamp circuit 
is employed for automatic or central control. 

Beyond these points, I can see material advantages to be 
gained by the application of the principle adopted by Messrs. 
Foster & Co., and a lighter and shorter lamp should be Ше 
result. 

F. J. T. 


Messrs, Foster & Co. ask for criticism, and I beg to offer 
a little. I think Mr. Foster must have been unfortunate in 


connection with bis previous firm, in having such trouble 


with dashpote I have handled considerably over 1,000 
lamps of various modern makes, and have only had five or 
six failures due to dashpots, which in each case was due to 
its being too open at the bottom. Не claims to be able to 
do without this much-abused piece of mechanism. Now 1 
find that one of the troubles with hot-wire arc lamps (^l 
makes) is that they are exceedingly liable to pump.“ The 
strip expands too quickly and the arc has not time to form 
properly. When a hot-wire lamp pumps it is chronic, 
owing to the comparatively long time required to allow the 
strip to cool before it can start again. 

Of this class of lamp I consider the best was made by an 
American firm now defunct. It was much simpler than the 
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one described by Mr. Tomlinson-Lee and had not that 
complex arrangement of levers at the bottom. This lamp 
pumped badly. Last Saturday I saw a Foster lamp put on 
its proper specified circuit and it refused to keep alight 
for more than 10 seconds at а time. Then, when the strip 
had cooled it “tried again.” This went on for an hour 
when the lamp was switched off to be seen to. Now it may 
have been that something was out of adjustment !—we will 
hope so—but for a new lamp from the works and one which 
it is claimed is “simple” and “ does not require skilled 
attention," well—to say the least—it is unsatisfactory. 

As regards its simplicity it has certainly more parts than 
the best modern solenoid lamps which consist of central tube, 
coil, core, lifting rod and ring clutch. It also shares one 
bad point with several makes of solenoid lamp, viz., the case 
is alive. 

Regarding the 72-volt continuous arc, or lower, if you use 
three lamps on 220 volts, I would ask your readers to 
recollect the effect when two lamps (of any make) are 


running in series, and for some reason one has a 70-volt are 


and the other 90. I think they will agree that the 90- 
volt arc is more than 50 per cent. better than the 70-volt 
one, which reminds one of a open type trimmed with flat- 
ended carbons. 

I can endorse №. D. W.'s" assertion that ** change-over ” 
solenoid lamps can be made. They are. 

I think Mr. Foster will have trouble with the top carbon 
holder sticking when dirt geta in the central tube. 

I should like information on one point. It seems to me 
that there must be a comparatively large difference between 
the current at, say, five minutes after starting and when 
about to feed, as the strip has to shorten. With solenoid 
lamps the coil and core can be во proportioned that а very 
small difference in the current is sufficient to allow the 
carbon to feed, 

Enclosed. 


Wanted: A Good Commercial Incandescent Lamp. 


Can any of our lamp manufacturers tell us when we are 
to get a good commercial incandescent lamp? That is to вау, 
& lamp with which our consumers of electricity may feel 
that they are receiving good value in light for the cash paid 
for current consumed, At the present time, many of the 
electrical undertakings in the country are experiencing a 
period of depression in which the new consumers of elec- 
tricity are not coming on to their mains as quickly as they 
could wish. Of course, an electrical supply commences, во 
to speak, at the top, taking the cream of the consumers in 
the early years of its existence, and has perforce to work 
slowly downwards in point of the class of consumer con- 
nected, and the number of lamps per connection; but, even 
allowing for this, the bulk of our electrical undertakings 
have arrived at a period when there is not that rush of con- 
nections that they found a year or two аро. We can trace 
this almost entirely to the incandescent lamp, in its present 
stage of existence, although a triumph of electrical and 
mechanical construction, not giving, to put it plainly, good 
value in light for the money paid for the current it con- 
sumes. One fact, amongst three or four others which might 
be cited, will show this. When we consider that the same 
amount of energy used in lighting 10 16-c.P. lamps, giving 
160 с.р. of light, will, when used to drive an electric motor 
in a clothing factory, turn 14 to 16 sewing machines and 
the accompanying shafting, 16 becomes at once apparent that 
an improvement in the light-producing devices is strongly 
needed. The advent of the Nernst lamp promised, at first, 
some relief in the direction of cheaper light, but the initial 
cost of the lamp complete, and the fact that the luminous 
portion is somewhat sensitive to those changes of voltage 
which every supply company or corporation must have at 
odd times, have retarded its coming into general use. 

The price now charged for the unit—say, an average of 
4ld., or perhaps 4d.—is not excessive, and is rapidly 
approaching a point when it will be difficult to make а 
further reduction. 

What we require is a lamp that will compare favourably 
as regards illumination, and more particularly cost per 
candle-power with the incandescent gas mantle, the use of 
which has increased the consumption of gas, and retarded 
the progress of electric lighting in almost an inverse ratio. 

An incandescent electric lamp taking 1 or even 2 watts 


per candle would increase tlie number of lamps connected 

to the mains of the bulk of our undertakings to double 

their present figures in a very short space of time; and I 

hope we may hear that the makers have something in the 

direction indicated well on the way towards bringing out. 
H. H. M., 


* Assistant Engineer. 


Electric Rock Drills. 


] have read with interest the article on the above subject by 
Mr. T. Campbell Futers in the current number of the REVIEW, 
including the extracts from a letter by Mr. Lawrence, who, it 
is said, complained that the expense of keeping electric drills 
in repair was too heavy, and (from my experience to date 
with electric drills, I have failed, as yet, to find one which 
can replace the air drill, for every day use in metalliferous 
mining) I should very much like to read the experiences of 
other electricians with the electric drills,’ as my 
experience over a pcriod of two years does not coincide with 
that of Mr. Lawrence. Our drills in use are (:ardner's, size 
В. The expense of keeping the drills in repair has been 
practically //, and the only trouble has been caused by the 
breaking of piston buffer springs. 

This is not a fault of the machine, but can easily be 
traced to the machine-man, either in not keeping the drill to 
its work, or forcing the drill to work on a very short stroke ; 
a machine driven in this manner will find employment for 
one man in renewing springs alone, but when the drill is 
used with ordinary care the cost of maintenance is very 
small indeed. 

I quite agree with Mr. T. Campbell Futers in saying that 
the new drills do not get fair play by the men, but the miners 
are not the only individuals who decry the merits of the 
electric drill. This little form of pleasure is also indulged 
in by men from whom one would expect a little more sense 
than from an ordinary miner. 

I have often heard it expressed when exhibiting these 
drills that they do not do the same amount of work as an 
air drill. They certainly do not, but, allowing weight for 
weight, and taking power into consideration, I think the 
electric drill will hold Ив own with any other drill on the 
market. The work accomplished in an eight boars’ shift by 
two men with one drill is as follows :—Setting up column 
and drill, boring five or six holes of from 2 ft. to 4 ft. 
averaging about 18 ft. in all, dismantling and carrying drill, 
machine, tools, &c., back to cross-cut about 50 yards away 
from face; then blasting and turning back broken ground 
ready for the next shift. Nature of ground : —Lead, blende, 
and hard blue slate or country rock, fairly hard. 

Charles A. Fox. 

Trefriw, August 18ih, 1903. 


— — a 


Entropy. 


In an article on “ Entropy” under my name that appeared 
in your pages on March 6th, Т wrote that the meaning 
ascribed to this word had undergone change, and that it 
was now used as synonymous with “ entropy per unit mass 
as distinguished from what I called the mass- integral of 
entropy. Although this was in а paragraph-digression from 
tlie main purpose of the article, it is due to those who may 
have read it that I should state that I was mistaken in this 
point, and that I find that the most recent authorities on 
theoretical thermo-dynamics in England, l'rance, Germany 
and America, use the word “entropy” in the sense of the 
* mass-integrgl." 

Without in the least desiring to suggest the use of the 
word except in the sense einployed by these authorities, I 
may, perhaps, say that, on the other hand, I myself see but 
little important practical application of the idea of the 
entropy mass-integral, while the idea of entropy per unit 
quantity of homogeneously-conditioned matter appears to 
me of the most fundamental practical importance in thermal 
and thermo-dynamic physics. In all our modern books upon 
steam and gas engine theory, во far as I know, what is 
referred to as “ entropy is this entropy per unit mass. The 
word must here be looked on as an ellipsis for-“ entropy per 
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unit mass ;" but the fact that this idea alone has established 
itselt in this sort of book seems to indicate that this is the 
useful form of the general idea. 
Robert H. Smith. 
Westminster, S.W., 
August 17th, 1908. 


[4^ EaRAVE" asks for particulars of a pantograph, which 
he believes to be an American idea, applied to engraving 
letters on metals, glass, &c. Can anyone help him to the 
name of makers or agents? 

Another correspondent asks for the name of the makera of 
Craven’s patent liquid starting switch,— Eps, ELEC, REv.] 


COMPRESSION IN THE GAS ENGINE. 


By W. Н. BOOTH. 


In the discussion on Mr. Humphreys's paper at the recent 
Engineering Conference, ‘attention was called by myself to 
the faults of hydrogen and hydro-carbon gases. There is 
a difficulty in securing a sufficient degree of com- 
pression without danger of premature explosion. With blast 
furnace gas there is but little hydrogen, and this gas is 
therefore safer to employ than Mond or similar hydrogenous 
gases. Mr. Humphreys is reported to have replied that the 
difficulty was not experienced by him. As this question is 
of importance, the diagrams herewith reproduced have been 


Revs., 104 p.m.; compression, 11°75 lbs.; max. pressure, 187°5 lbs. 
mean preseure, 62:8 lbs. 


. Fia. 1. 


taken from а number given by a blast furnace gas engine 
with a cylinder 27 in. x 30in. Fig. 1 was taken with a spring 
scaling 200 lbs. per in., the remainder with a spring of 
100 lbs, In fig. 1 it will be observed that the compression 
attains to 118°75 lbs., and this is in excess of what can 
usually be done safely with more hydrogenous gases, 

Some farther information on the degree of compression to 
which gas engines are regularly and safely being worked 
would be useful to engineers generally. 

Unless pistons are water jacketted, a gas engine cannot 
very well use a rich gas with a compression exceeding, say, 
five atmospheres abeolute. 

The diagrams are interesting also as showing a point to 
which the writer has previously drawn attention in these 
columns, This is the delayed explosion. 


Aes 
100 


Max. pressure, 180 lbs. ; mean pressure, 56:3 lbs. 
Fia. 2. 


It will be observed that when the piston starts out on the 
exploeive or working stroke, there is no rise of pressure 
shown. The gas is evidently in course of combustion, for 
the diagram does not repeat the compression line, but in 
tig. 4 there is a momentary drop of pressure. Ultimately, in 
all the diagrams the pressure rises above that of compres- 
sion, but does this so gradually that the old idea of explo- 
sion must be quite abandoned. There is no explosion; 
there is ignition, which gradually intensifies the pressure, 
followed by the usual expansion. In the conventional gas 
epgine diagram, which has been laid down on steam engine 
linea, the explosion is sudden and severe. An enormous 
temperature is generated in the cylinder at a time when the 
piston is standing still, and the crankshaft is revolving at 


full speed heavily pressed against its bearings, yet receiving 
no turning moment from the heavily-loaded piston. The 
heat of explosion is going rapidly into the jacket and heat- 
ing water instead of doing useful work. "The crankshaft is 
converted into & brake. 

If figs. 3 and 4 be more particularly examined, it will be 
found that the fullest diagrams accompany the latest and 
slowest ignition. "This certainly appears to prove that late 
and slow ignition із economical, as reasoning says it ought 
to be. | 
Maximum pressure is attained when the crank is at a 
position of useful effort, and heat is applied to the expand- 
ing gases when they require it, and it is thus more efficiently 
converted into work than when set to heat the jacket water. 


]bs. 
100 


Mean pressure, 56:3 lbs, 


Fig. 3. 


Numerous other diagrams show the same results, and it 
can hardly be disputed that the late ignition is correct for 
the conditions met with in practice. Gas engine practice 
must be ruled by the conditions set by the jacket and not 
by any misplaced confidence in thermo-dynamic ideals which 
do not exist, but are rendered impossible by the water Jacket. 

Ideally, of course, one indicator diagram is as good as 
another of equal area, but practically this is not the case, 
the best results going with & diagram which possesses area 
at the best crank-angle, and does not throw away an excess of 
heat when the piston is standing at the dead point, a matter, 
it may be, of small moment in respect of the braking effect 
referred to above, but of considerable moment in regard to 
the jacket effect. Тоо much has been attempted in the way 
of copying the diagram of the steam engine, and there is no 
clear evidence that the vertical steam line of the steam 
diagram and its sharp corner are essential to economy of the 
highest order. Ав ап engine, however, which to keep warm 
is our best endeavour, the steam engine is a superior machine 
to the gas engine, which has to be kept cold—a piece of 
sheer folly in a heat engine, only to be excused on the ground 
of our poor materials of construction. If, however, the 
jacket must be employed, it becomes wise to minimise ite 
faults by converting heat into work at a temperature of best 
efficiency, which will be one that will enable the maximum 
proportion of heat to be converted into work, and the 
minimum to be wasted in the jacket, which is to the gas 
engine what the condenser is to the steam engine when 
the air pump is removed. 


Mean pressure, 55°6 lbs. 
Fig. 4. 


The superior total efficiency of a gas engine over a steam 
plant, is merely due to greater compactness of the whole 
cycle of operations. 

All the diagrams are from an engine using blast furnace 
gas with pistons uncooled. Can the same continuous record 
of high compression be shown with a richer gas, and if it 
can, cannot the poorer gases containing only CO be even 
further compressed with safety? Presumably it will not be 
argued that carbonic oxide ignites at lower temperatures 
than hydrogen. 


King's College, London.— The next session commences 
on October 1st. Day and evening classes are held in civil, 
mechanical and electrical engineering, and as the-College is part 
of the University of London, the Diploma counts towards the 
engineering degree of the latter. See Official Notices " to-day. 
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REVIEWS. 


Storage Battery Engineering. By Lamar Lynpon, New 
York: McGraw Publishing Company. Price $2.50. 


This book deals with storage batteries from the point of 
view of the general engineer or user, rather than from that 
of the manufacturer or specialist, and is divided into two 
parts. The first part deals with the general history of 
storage batteries, the second with their application and use. 

In the commencing chapter the theory of the battery is 
dismissed in a few pages, the writer not discussing very 
deeply the various reactions, but, as the book is to be read 
from the point of view above-mentioned, this fact 
may be considered more of advantage than otherwise. 
The chapters following on general requirements, voltage, 
quantity and distribution of active material and electrolyte, 
give in the small space at the author’s disposal an excellent 
résumé of the various points on which they treat, The 
chapters on internal discharge, influence of temperature, 
capacity variation, internal resistance and efficiency, are all 
excellently written, and give in a condensed form the most 
important points which it is so necessary for users to be 
acquainted with in order to get the best results from their 
batteries. 

The next three chapters—those on durability and causes 
of deterioration, on diseases and their remedies, and on care 
in management—are by far the most important chapters 
contained in the first part of the book. Неге are set out 
very clearly the difficulties which may be looked for, their 
causes, and the best means of overcoming them, and а good 
idea is given of the various troubles which arise through 
wrong treatment or insufficient attention. "The remedies 
which are suggested for counteracting these troubles are in 
all cases well considered, although in one or two of the cases 
they are hardly practical, notably that referring to the 
rejuvenation of negative elements by reversal, and that 
referring to the shedding of active material by putting an 
envelope over the paste. ! 

Six Chapters, XV.—XX. inclusive, refer to the many 
better known types of batteries, methods of formation, and 
manufacture. Chapter XXI., referring to assembling and 
installing, is also a very practical and well-written descrip- 
tion of the best methods at present in use. That referring 
to testing, while not quite so interesting from a user’s stand- 
point, deals with all the points which it is necessary to 
determine in order to compare any two types or systems of 
storage batteries. 

The second part, and by far the most practical and 
useful to the engineer, deals with the various methods 
of using storage batteries both for lighting and 
traction circuits, and charging and regulating, automatic 
and otherwise. This part also treats of the various systems 
of boosting, both hand-regulating and automatic, and is in 
fact a very clear and full exposition of the various details in 
connection with the use of storage batteries in practice, 
explaining the methods and advantages under different 
conditions of the various systems of regulating and 
charging. 

It is undoubtedly this last portion which will be most 
useful as a work of reference, and engineers who are 
thinking of installing batteries in connection with their 
supply, either for traction or lighting purposes, will find the 
proper conditions under which to instal and work the 
batteries for the nature of their requirements carefully 
described in this volume. The drawings are good and the 
book is excellently printed, there being a large number of 
diagrams of large size of connections, switchboards, and 
instruments, which are exceedingly clear. 


A First Course in Machine Drawing. By GERO. HALLIDAY 
Wh.Sc. London: E. & F. N. Spon, Ltd. 


We gather that the drawings contained in this book are 
intended as an exercise in tracing, and instructions for the 
benefit of the student are contained in the first few pages. 
It ig, of course, almost an impossibility to make the work of 
the student conform to what he may be called upon to do in 
the drawing office, ав very few of these departments adopt 
similar methods, and the present-day student, who has 

‘sin. d a knowledge of the rudimente of machine design, 


and can show some sample inked-in drawings of average 
merit, will probably find his services in demand for some- 
thing better than tracing. 

For а book which lays claim toa practical character, it is 
noteworthy that the instructions make no mention of the 
use of tracing cloth, a medium which is in everyday use in the 
drawing office, and which may require a slight acquaintance 
to overcome ite tendency to stretch, and its inherent 
greasiness. 

The importance of keeping pens sharp and instrumenta in 
good order, ought to be insisted upon. 

The instructions as to drawing curves, while definite as to 
the “реп” side of the compass, ignore the centre which is 
in many cases of comparatively more importance when 
accuracy is desired. "The use of needle-pointed instruments 
or celluloid centres, with a view to preventing the student 
from digging а miniature bore hole with his compasses, 
deserves more attention than is usually bestowed upon it. 

Ав photographic printing is во largely employed, it would 
be well to emphasise the advantages of tracing with thick 
lines for this purpose. 

In the matter of instruments, vulcanite squares are recom- 
mended ; this is surely a survival of the ancient, and 
ignores the many advantages of celluloid, which embrace 
cleanliness in rubbing (vulcanite collects and dirt), 
and a certain amount of transparency, which enables the 
drawing to be seen through them. 

The drawings given are bold and quite suitable for the 
р stated. The value of those shown towards the end 
of the book would be increased if more dimensions, &c., were 
given, thus enabling the student to become efficient in what 
is, after all, the most important feature of a working 
drawing. 


Modern Locomotive Practice. Ву С. E. Wourr, B. Sc., &c 
Manchester : The Scientific Publishing Co. 


Modern locomotives are called on to run further without 
a stop, to haul greater loads, and to attain greater accelera- 
tion than old locomotives were called upon to perform. But 
here they seem to stop. The old-time engines did faster 
work and quicker service, but they did it under lighter con- 
ditions. 
Clarke’s formula for train resistance is— 
| " 
: R = 8 + 171 
To-day, M. Laboriette's formula, reduced to English, 
gives— 
i ү? 
R = 8:25 + 281˙ 
where, as above, R = pounds per ton of engine and train 
and v miles per hour. 
Mr. Deeley gives 
у? 
оо 


which is very close to the French formula. Clarke’s formula 
appears to-day about 5 lbs. high at 20 miles and 25 lbs. 
high at 90 miles. We note a misprint of 21 for 31 in Mr. 
Deeley’s results at 90 miles on р. 3. 

Experiment has shown that when running a locomotive 
does not slip its wheels appreciably. This has been tried, we 
аге told, on a length of 123 miles. It is also stated that a 
coupling rod costa 2 lbs. of coal per mile to work it. 
Hence the advantage of single engines with steam sand- 
ing to start with. The Midland single is credited with 
having run 1} miles in 50 seconds, or at the rate of 90 miles 
per hour. 

We rather agree with the author in doubting the efficiency 
of the steam dome, and are glad to see he discards the right 
of Webb’s “Greater Britain” to claim the central smoke 
box of this “long-stomach” engine as a combustion 
chamber. Already the gases have passed through a set of 
longish tubes ! 

Many details will be found in the book, and also several 
excellent drawings of some of the latest engines. The loco- 
motive has grown to the very limit of the loading gauge, 
and very little opportunity for farther growth is visible. 

Electrical traction men now know, perhaps, the worst 
they have to meet. 
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The book is of considerable interest. Parts might have 
been simplified; for example, the section on balancing, 
which is too mathematical, and, like much mathematical 
work, neglects important data—in this case the valves, which 
appreciably affect the question of balancing, and yet are 
always overlooked. 


Analyses of British Coal and Coke. London: The Colliery 
Guardian. 


This book is a collection of analyses of the coals of 
Northumberland, Durham, and Yorkshire. It is curious 
that British coals should be the best yet found in the world. 
Some of the French coals equal them in calorific power ; 
there are good American coals, but for all-round excellence 
and capacity to carry long distances there are no coals like 
ours. Hence the foreigner comes in, and we allow our 
grabbing coalowners to overcharge home consumers and sell 
cheap to the foreigner coal which can never be replaced, and 
is fast going from us. | 

The book contains analyses and gas yields and calorific 
capacities. It includes a large number of analyses from all 
the principal seams. The calorific capacities are given for 
the steam coals in pounds of water evaporated per pound of 
coal. A few Scotch coals are added at the end of the book, 
which is a most useful collection of data. Further parts 
du be issued to cover, we presume, all the British coal 

elds, 


SOUTH AFRICAN NOTES. 


(From осв Sprout CORRESPONDENT aT JOHANNESBURG.) 


July 27th, 1903. 


Pietermaritzburg, Natal.—The tender of Messrs. Strong & Moore 
for the construction of the permanent way for the electric tramway 
system at £16,856 bas been accepted. 

Durban, Natal.—The municipality has now published its intention 
of reducing the fares on the tramway system from August 1st, and 
the receipts are expected to amount to £100,000 during the ensuing 
year from the increased traffic consequent thereon, a profit of 
£20,000 over expenditure. 

Bloemfontein, O.R.C —The extensions to the electric lighting 
system will be completed in about two months’ time, and a further 
requisition for additional cables at а cost of £1,650, and meters at 
£450, haa been passed. 

Randfontein Estates G.M. Co.—An order has been secured from 
this group by Messrs. Reunert & Lens for а 200-Kw. Parsons turbo- 
alternator for the South Randfontein G.M. 

Рілт:таз for Workmen.—There is an element of excitement and 
speculation in the Transvaal even in the prosaic job of excavating 
for electric light poles. Some workmen engaged in this work 
recently, struck the “blue” and found a two-carat diamond. This 
occurred in Belgravia, a suburb of Johannesburg, and a later report 
tells of the blue being struck at Newlands, а few miles out, by 
men engaged in well sinking, three diamonds being discovered. 

Ayrshire G.M. Co., RRodesia.— Electrical equipment at the Ayr- 
shire G.M. consiste of a 200-Kw. three-phase generator, driven by а 
Belliss engine, which is supplied with steam from а main Babcock 
battery of boilers, at a pressure of 150 lbs. Current is used for 
both lighting and power purposes, the most important unit being 
an installation of two 50-n.P. motors driving the whole of the ore 
crushing plant. The rest of the surface plant driven by induction 
motors, includes а Tangye three-throw pump, having a capacity of 
50,000 gallons per hour, supplying water to the mill from the 
Maquassi River, also workshops, cyanide and slimes plant, 
fael haulage, and the ligbting of both surface and underground 
workings. 

The whole of the plant was designed by, and erected under the 
supervision of, Messrs. Johnson & Fletcher, consulting engineers to 
the cempany. 


East Rand Proprietary Mines and the Tendency Towards Centrali- 
sation, and Trunsmission of Power by Electricity on the Rand. 


The tendency towards the centralisation of power in the South 
African Mining Industry, is clearly shown in the tenders recently 
called for by the engineering department of this group of mines. 

Tenders were for direct-coupled, steam-driven electric generators 
in unite as follows :—One 250-xw., one 5U0-Kw., two 1,000-xw., and 
one 3,000-xw. three-phase, standard type, generating current at a 
pressure of 2,200 volts with a frequency of 50; combinations to be 


used on lighting and power circuits. The engines or turbines are to 


be of an efficient standard condensing type, capable of standing a 
boiler pressure of 150 lbs. and using not more than 15 lbs. of steam 
per 1 НР. per hour with a steam pressure of 132 lbs., initial absolute 
(psessare of atmosphere = 12 ]b&.), with a vacuum of 19 in. 

The governing of the generators is specified not to exceed a 
variation in speed, from no load to full, and from full to no Ic ad, 
of 3 per cent. momentarily, and ? per cent. permanently. 


Centralisation will not be confined to the generation of electrical 
energy, but will extend to a system of workshops, mechanics’, 
smiths’, joiners’ shops, &c., for the whole group, where electric 
driving will be, of course, a feature, and will also extend as far as 
is compatible with economy, to the general operations obtaining in 
modern mining practice, including crushing and cyaniding. 

The tendency towards the utilisation of electricity for the driving 
of all classes of mining machinery, hitherto operated by means of 
endless ropes, long lines of shafting, &c., is becoming strongly 
pronounced, and there are at present only two operations which 
cannot, generally speaking, be conveniently performed by elec- 
tricity. These are main surface-winding and underground rock- 
driling. There аге already examples of underground electric 
hoists, used for hauling trucks laden with ore up the steep 
gradients and "'stopes" to the shaft bottom, and extensive 
experiments are being carried on with the electric drill. There is 
no doubt as to the greatly superior mecbanical and electrical 
efficiency of the electric over the compressed air drill. The latter, 
however, is eaid to have the advantage of being a ventilator as well 
as a drill, which turns the scale in its favour. Regarding surface 
winding, a great deal will have to be accomplished both in design 
and efficiency before it even obtains notice on these fields; but a 
big step has been taken towards this consummation, in the papers 
and subsequent discussion on Winding from Great Depths,” 
mention of which has already been made in these columns. 

Pumping, both rotary and reciprocating, by means of the electro- 
motor is common enough, for underground purposes as well as the 
surface, and there are several examples of electric driving of 
slimes and cyaniding plant, of electric haulage, crushing and 
sorting plant, the only remaining operation not yet converted to 
the electric drive being the stamp battery. Much discussion and 
speculation on this question has been going on lately, and many 
interesting data have been collected. At the present time all 
battery driving is done with compound and triple-expansion Corliss 
or reciprocating engines; and when the ore supply fails, as at the 
present time, owing to shortage of labour, these mill engines 
frequently run at uneconomical loada. 

The system advocated by Mr. J. W. Kirkland, the manager of 
the South African General Electric Co., is one of electric driving 

ted as follows :— | 

Split up the battery into groups of 10 or 20 stamps, driving each 
group with a slow-speed induction motor. A group of 10 stamps, 
at 2j н.р. per stamp, would require a 25-н.р. motor—a reasonable 
size where a good efficiency could be;obtained—a total power of 
500 H.. for a 200-stamp mill. At these figures, Mr. Kirkland 
proves that the initial cost would be about the same, possibly a few 
hundred pounds more, which, however, taking the increased con- 
venience and efficiency into consideration, would not weigh. 

The present speed of the stamps, however, will make it difficult 
of realisation, the usual practice calling for not more than 50 
revolutions per minute. ests are now being made, however, with 
high speed stamps, which, if the efficiency allows of their installa- 
tion, will appreciably simplify the problem, these stamps, on an 
entirely new principle, running at 126 revolutions per minute. 

Indeed, there are enormous possibilities for the future of the 
electrical engineering industry in South Africa, which are worthy 
of close study and attention, and it is not difficult to predict for the 
profession in South Africa, and Rhodesia in particular, with its 
enormous water power, its vast and varied mineral wealth, a 
prosperous and happy hunting ground. 


THE MANUFACTURE OF ELECTRIC 
ACCUMULATORS. 


MODIFICATIONS IN THB DRAFT REGULATIONS. 


IN our issue of June 26th last we published the draft regulations 
which the Home Office had laid before accumulator manufacturers. 
We have now received an amended copy, in which there have been 
embodied certain modifications which have been made to meet as 
far as possible the objections taken to some of the regulations. 
With these alterations the trade generally is said to be satisfied as 
to their reasonableness, and is prepared to carry them out. We 
learn, however, that the present amended draft is still subject to 
further consideration. 

If objections of substance are taken to them by the employers, by 
the workpeople, or by any persons affected by the regulations, 
these objections will,under the statute, be the subject of full 
inquiry by а competent person appointed by the Secretary of Btate, 
and the report of the person holding the inquiry will be considered 
by the Becretary of State before the final regulations are made. At 
the inquiry, employers, owners, occupiers, and workpeople, and all 
others concerned, will be entitled to а full hearing. If, therefore, 
any person desires the rules to be further considered, he should. 
lodge objection in accordance with Sec. 80 of the Factory Act. 
Copies of the draft may be obtained on application to the 
Factory Department, Home Office, London, or at the local offices of 
the inspectors of factories, and any objections with respect to the 
draft regulations by oron behalf of any person affected thereby 
must be sent to the Secretary of State within 40 days from 
August 10th. 

The regulations will be in substitution for the special rules for 
electrical accumulator works made under the Factory Act of 1891 
and they are to come into force on October Ist next. 
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The amendments which so far have been made in the draft, as 
published in our June 26th issue, are not sufficiently extensive or 
important as to call for a reprint of the modified draft. The 


position will be met by our indicating the corrections thus: — 
[Additional introductory note.] The regulations 


ectric accumulators are manufactured." 


Wherever the word “salts” appeared substitute compounds.” 
“ DUTIES oF OcCUPIER "; 


thorough ventilation. 
open." 


In (3) for Means shall be provided for washing the floors ot 
these rooms with э hose pipe daily," read The floors of these rooms 


shall be washed with а hose pipe daily." 


In (4) for Receptacles shall be provided for holding lead ashes 
and old plates," read Lead ashes and old plates shall be kept in 


receptacles specially provided for the purpose.” 
" DuTIES OF PERSONS EMPLOYED.” 


accumulators are manufactured.” 


ELECTRICAL PUMPS FOR AUSTRALIA. 


At the Menangle Waterworks, Sydney, there was erected a short 
time ago an iuterestiog electric pumping plant, the whole of which 
was specially manufactured in a very few weeks by Messrs. 
Mather & Platt, Ltd. The order was obtained by the firm's Sydney 
agents, Messrs. Gibson, Battle & Co., and comprised a 500-n.r. 
engine and dynamo, with surface condenser, and a 345-8 H.P. motor 


driving a high lift centrifugal pump, with the necessary switchboards. 
The engine is of the Mather & Platt double acting type, com- 


shall 
apply to all factories and workshops, or parts thereof in which 


t of (1) should read: — These 
rooms and that in which the plates are formed, shall be capable of 
They shall be provided with windows made to 


In (16) for “ Іа any accumu- 
lator factory” read “ In any factory or workshop in which electric 


cooling water is circulated through the eondenser tubes by an 
ordinary 5-in. centrifugal pump driven by a belt from the engine. 
The generator, which has eight poles, and is compound wound to 
give an output of 550 amperes at 550 volts, is carried on an ex- 
tensive bedplate, the armature spider being bolted directly to the 
outer face of the boss of the engine fly-wheel. The yoke ring of 


cast-steel is circular and in two parte. The poles are of cast-ateel, - 


the pole shoes being specially shaped with the object of providing 
uniformity of magnetic flux, and of giving fixity of lead under 
varying load. The shunt and series windings are wound on 
aluminium spools, into which the pole-pieces are slipped, before 
the latter are bolted up to the yoke ring. The armature is of the 
slot wound type, with special provision for ventilating ; the com- 
mutator is also of Messrs. Mather & Platt’s well-known type, the 
bars being held in position by clamping rings, and the whole being 
varried on a cast-iron bush, which forms part of the armature core 
itself. Carbon blocks are used as collectors, and are carried in 
patented brush-holders. 

The electric motor is of similar design to the generator but it has 
only four poles ; these are cast in one with the steel yoke ring, and 
shunt wound. The voltage at terminals is 500 volts, and, as stated, 
it gives 345 B H P. Owing to the excessively high rate of speed, 
viz., 720 revolutions per minute, very special attention had to be 
given to the construction of the commutator, which embodies 
several features of novelty. 

The motor, as the illustration shows, is direct-coupled to the high 
lift pump which is desigaed to deliver 2,800 gallons of water per 
minute to а height of 265 ft.; this corresponds to a pressure of 
112 lbs. per sq. in., and we learn that at а test made before leaving 
the manufacturers’ works 119 lbs was indicated on the gauge. The 
motor is started by means of a combined water resistance and switch. 

Messrs. Mather & Platt have recently supplied, through their 
Australian representatives, five other sete of the same typs of 
centrifugal pump of smaller sizes, three being for direct driving by 
belt. 


500-H. . MATHER & Pratt STEAM Dynamo FoR MENANGLE WaTERWORES. 


pound condensing. Its cylinders are 18 in. and 34 in. x 21 in. 
stroke, and it runs at 150 revolutions per minute with 160 lbs. steam. 

The bedplate is of cast-iron box section, the pedestals for the 
bearings being cast on, and bored at one setting to ensure complete 
alignment. The governor is of the crankshaft type, by which the 
speed can be maintained, even with considerable variations of load, 
within 3 per cent. or 4 per cent. of the normal. 

The surface condenser supplied is of the marine type with cast- 
iron cylindrical body and end covers, 3 ft. 104 in. in diameter, and 
5 ft. between the tube plates. The air pump, which is of the Edwards 
type, is bolted to the engine bsdplate, and driven by rocking levers 
from the crosshead of the high-pressure piston rod ; the pump is 
13 in. in diameter, sud the plunger has a stroke of 10 in. The 


STATUTORY OBLIGATIONS OF SUPPLY 
COMPANIES. 


[BY A LYGAL CORRESPONDENT. | 


SEEING that those who supply electricity to the public do so under 
statutory obligations, it is exsential that they should have the 
penalties inflicted Ьу. statute clearly before them. The penalties 
to which yndertakers are liable for failure to supply, &., are 
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recoverable in Courts of Summary Jurisdiction, while they are 
empowered to recover the rent due to them in respect of the supply 
of electricity to any consumer in like manner as a penalty under 
the Acts.” Of the many delinquencies in respect of which penal- 
ties may be recovered against a supply company, the most important 
is the failure to supply electricity in accordance with the terms of 
the provisional order. А 

The rights of the consumer against the undertakers” who 
make default in furnishing him with a proper supply, are as 
follows :— І 

It is provided Ьу Sec. 19 of the Electric Lighting Act, 1882 (45 
and 46 Vict., c. 56), that where a supply of electricity is provided in 
any part of an area for private purposes, then, except in so far as 
is otherwise provided by the terms of the license, order or special 
Act authorising such supply, every company or person within that 
part of the area shall, on application, be entitled to a supply on 
the same terms on which any other company or person in such part 
of the area is entitled under similar circumstances to a corre- 
sponding supply. In making agreements for the supply of elec- 
tricity, the undertakers ” must not show undue preference to any 
eompany or person, nor must they charge prices in excess of those 
authorised by the special order (ib. Sec. 20). The foregoing pro- 
visions clearly establish the right of a consumer to demand a 
supply. The method whereby he may enforce that right is pre- 
scribed in later Acts. 

Sec. 30 of the schedule to the Electric Lighting (Clauses) Act, 
1899 (62 and 63 Vict., c. 19), which only applies to districts outside 
London, provides that whenever "undertakers" make default in 
supplying energy to any owner or occupier of premises io whom 
they may be and are required to supply energy under the special 
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As to the recovery and application of penalties, fees, expenses 
and other moneys recoverable under the special Act or the Board of 
Trade regulations, these may be recovered summarily in the manner 
provided by the Summary Jurisdiction Acts (62 and 63 Vict., c. 19, 
Section 76 (1)). Moneys recovered by the local authority from 
the undertakers are applied in aid of the local rate, while penalties 
recovered on prosecution by any other body or person, or any 
part thereof, may, if the Court во direct, be paid to that body or 

rson. 

The penalties above referred to аге recoverable before two 
Justices ог a stipendiary № -istrate, and an appeal lies to Quarter 
Sessions. Any summons or "Warrant issued for any of the purposes 
of the Act may contain, in the hody thereof, or in & schedule 
thereto, several names and several sums (see the Gas Works Clauses 
Act, 1871, 34 and 35 Vict., c. 41, s. 41). The mere fact that a 
justice or judge of any County Court or Quarter Sessions is liable to 
the payment of rent for electric energy does not disqualify him from 
sitting in such a Court. 

An important question sometimes arises as to whether there is any 
other remedy open to the consumer. Experience has sbown that 
the penalties imposed in some cases are not only too small to pre- 
vent a recurrence of stoppage of supply, but are insufficient to com- 
pensate the consumer for the inconvenience occasioned by tbe 
sudden extinction of all the lamps in his house. Two other 
remedies suggest themselves: (a) that afforded by an ordinary action 
at law, and (b) proceedings for mandamus to compel the company to 
perform its statutory duty. 

The question whether proceedings at law will avail the con- 
sumer either in addition to, or in substitution for, the recovery of 
the penalties provided by the Acts, has not yet arisen, во far as we 
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MATHEB & PLATT 315-B. H. P. Foun-PoLE Motor CouPLED TO Hieu Lirr Pour. 


order, they shall be liable in respect of each default to a penalty 
not exceeding 403. for each day on which the default occurs. Ifthe 
“ undertakers are not the local authority, and they make default 
in supplying energy to public lamps, they may be liable to a 
penalty of 40s. a day for each lamp (sub-Sec. 2). 

А consumer may insist on being supplied with energy in accord- 
ance with the terms of the Board of Trade regulations. If “ under- 
takers ” make default in this respect, they become liable to certain 
penalties prescribed by the Board of Trade. 

The foregoing provisions with regard to penalties are subject to 
the following modifications :— 

(a) Penalties are not to exceed £50 а day in any one case, unless 
occasioned by wilful defaults on the part of the undertakers.” 

(b) Penalties are not to be inflicted in respect of any default, if 
the Court are of opinion that it was caused by inevitable accident 
or force mojeure, or was of so unimportant a character as not 
materially to affect the value of supply. 

As to what constitutes unavoidable accident," reference may 
usefully be made to the Irish case of the Sun Incandescent Company 
and Another v. The Corporation of Dublin (ELECTRICAL REVIEW, 
December ^th, 1898). There the stoppage was due to a defective 
cable, which, when laid down, wasthe best known to the trade. It 
had given satisfaction for four years, when it was discovered that, 
owing to some unaccountable chemical action, the rubber was 
destroyed. The magistrates accepted the engineer's evidence that 
the failure was due to unavoidable accident, and dismissed the 
summons without oosts. ° | 


ате aware, in relation to the supply of electricity, but it has been 
frequently discussed in connection with gas and water supply. 
The result of the decisions may be said to be that where a duty is 
cast by Statute upon a company or person, and penalties are 
imposed for failure on the part of the company to perform that duty, 
the company are only liable to pay penalties (Atkinson v. New- 
castle Waterworks Company, 2 Ex. D. 441). Now, it is clear that 
under the Electric Lighting Acts an electricity supply company are 
bound to furnish their current without favour and distinction to all 
persons within their district ; and it is also clear that they become 
liable to penalties in case of refusal. Hence the jurisdiction of the 
Courts appears to be ousted. It might be argued that in many 
cases similar companies have been held liable both to penalties and 
to an action, but a reference to those cases seems to show that the 
double remedy is only available in respect of the commission of acts 
which the company are probibited from doing or suffering to be 
done. Thus, in Goodson v. Bunbury Gas Consumers Company 
75 L.T., 251), it was held that an action would lie for nuisance 
which resulted in an injury to the plaintiff when driving through 
the streets, although the company were also liable to penalties 
under the Gasworks Act (10 Vict., c. 15). 

The question whether a mandamus can be obtained from the 
Court to compel an electric lighting company to supply electricity 
has not yet arisen in the Courts. When considering the qucstion 
whether a mandamus will lie against a public body for non-per- 
formance of a statutory duty, it is necessary to inquire whether any 
other remedy is prescribed by statute ;/for it was clearly laid down 
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by Lord Tenterden in Doe v. Bridges ( (1831), 1 B. & Ad. 847,859) 
that where an Act creates ап obligation, and enforces the perfor- 
mance in а specified manner, it is а general rule tbat performance 
cannot be enforced in any other mannor. This principle bas been 
frequently confirmed in later cases (see Pasmore v. Oswaldtwistle 
Urban Council (1898), A.C., 387). The prescribed remedy, however, 
must be equally convenient or appropriate. 

We have already seen that, by Sec. 30 of the Electric Lighting 
(Clauses) Act, 1899, when undertakers make default in supplying 
energy to any owner or occupier of premises to whom they may be, 
and are, required to supply energy under a special order, they shall 
be liable in respect of each default to a penalty not exceeding 40s. 
for each day on which tbe defaglt occurs. This “remedy” pro- 
bably negatives the right of а conéumer to apply for a mandamus, 
but a recent case under the Water Works Clauses Act, 1847, points 
to the opposite conclusion. In thaé case the Corporation of Harwich 
gought a mandamus to compel the Tendring Hundred Water Works 
Company to obey the order of the Local Government Board, by 
providing a supply of wates constantly laid on under pressure 
within the limits of the borough of Harwich. The defendant com- 
pany was incorporated under Acts of Parliament passed in 1884 
and 1886. They were not bound in the first instance to supply 
water under pressure, but any person requiring water was 
empowered to apply to the Local Government Board for an order to 
that effect. It was argued on behalf of the defendants that an 
adequate remedy was provided by Bect. 36 of the Water Works 
Clauses Act, 1847 (10 Vict, c. 17), which provide for payment of 
penalties by the undertakers upon failure to supply water in accord- 
ance with the agreement. The Court, consisting of Day and 
Darling, J.J., granted & rule nisi for & mandamus. 

Mr. Justice Darling said:—'' Here there is no real alternative 
remedy. Therefore, the ordinary rule that mandamus does not lie 
where there is an equally beneficial and convenient remedy does 
not apply. There is, no doubt, a proceeding whereby the company 
can be punished, and by which а person aggrieved can recover 
damages. But that is nota remedy in the sense of redress, for the 
right of the consumer is to have water. Mandamus is the only 
adequate remedy in this case." (Reg. v. Tendring Hundred Water 
Works Company, ex parte the Mayor of Harwich, Times, August 
Rth, 1900.) 

We have now to consider the more important remedies which 
may be put in force by undertakers against consumers. The condi- 
tions of electric supply render it necessary that much of the pro- 
perty of the undertakers shall be exposed to the mercy of the 
consumer. It was, therefore, considered expedient to make provision 
for the protection of such property under the Electric Lighting Acts. 

By Sec. 23 of the Act of 1882, it is provided that any person who 
maliciously or fraudulently abstracts, causes to be wasted or 
diverted, consumes or uses any electricity, shall be guilty of simple 
larceny, and punishable accordingly. The introduction of this 
clause rendered it unnecessary for the Courts to decide whether 
" electricity " could form the subject of larceny at common law. 
Secs. 18 to 20 of the Gas Works Act of 1847 (whose provisions were 
inccrporated in the Electric Lighting Act of 1882) impose penalties 
upon persons for (a) fraudulently using electricity of the undertakers; 
(b) wilfully removing or damaging electric wires; and (c) renders all 
persons breaking electric wires, pillare, or lamps liable to pay for 
the damage done to an extent not exceeding £5. A consumer of 
gas is liable to the penalty prescribed by Sec. 18 of the Gas Works 
Clauses Act, 1847, for altering а pipe communicating with a pipe 
belonging to the company, во as to increase the supply without the 
company's consent, although fraud is not intended or effected. 
(Wood v. West Ham Gas Company, 49 J.P., 662; 62 L.T., 817). 
Having regard to the express words of Sec. 23, which apparently 
make "fraud " and malice an essential ingredient of the offence, 
the foregoing case would not appear to apply in the case of 
electricity. 


BUSINESS NOTES. 
Electrical Wares Exported. 


WEEE BNDING Аса 19TH, 1902. WEEK BENDING Аса. 18TH. 1903. 


Adelaide .. Value £151 Alexandria .. ix .. Value £13 
Alexandria ee oe eo oe 61 Antwerp. Elec. fuse ee $86 
Antofagasta. Teleg. mat. s 50 Auckland . sig oe T 14 
Auckland А er EN % 217 Bombay 5% s T sx 20 
Bangkok ex T sex “OST Brisbane 46 


Bombay „> re T 0 0500 Buenos Ayres. Teleph. cable. 250 
Buenos Аугея = as ee 143 Caloutta P oe 2.150 
Үт Teleph. mat. .. 110 Cape Town .. oe 22 .. 1,012 
Calcutta ee ee е ee 1,166 Colombo 5 ee ee ee 22 
Cape Town. т e. .. 526 Durban 922 oe T .. 138 
Channel Islands .. ©з - Ба East London a = . 73 
Copenhagen E v 704 Gibraltar  .. ex T .. €97 
Deinerara. Teleg. mat. .. 365 Hong Kong. Teleg. mat. T 43 
Fanning Island. Teleg. cable 350,000 Kobe. Elec. instruments io XM 
Gothenburg. Teleph. cable .. 193 Moji. Submarine cable.. . 284 
Hamburg. Telex. mat... ss 35 Montreal. ee S га 10 
Hong hong .. да же s 17 | Nagasaki ө» aa .. 369 
Melbourne . em es eO 0 683 Rangoon ae ds ae 20 
New York .. Ru ©» 92 18 Rio Janeiro. Teleg. apparatus 2,466 
Ostend x © 92 .. 377 Rockhampton is ar - 38 
Rio de Janeiro. 'Teleg. mat. .. 2,600 Shanghai . ИР Ба .. 656 
St. Lucia. Teleg. wire .. ud 14 Singapore... es А s 92 
Shanghai . 24 i ds 19 Stockholm. Teleg. wire.. ss 149 
Singapore .. ын z . 217 Bydney à eos s A 60 
Bydney s ss s 1,419 di Teleg. mat. .. 650 
2 Telex. mat. се .. 206 Wellington .. F ix e #5 

Wellington .. eos «$ . .  1bl 
Total ee £360,794 Total oe £11,393 
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Foreign Goods Transhipped. 


Rio de Janeiro. Teleg. wire Value £188 | 
Sydney. Elec. lamps. .. 170 


Total . 2328 
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Refuse Destructors.— Messrs. Manlove, Alliott & Co., 
Ltd., Nottingham, have just completed an important contract for 
the erection of a combined refuse destructor and power plant for 
the Corporation of Nottingham, at which the steam power raised 
from the burning of refuse is utilised for generating electricity for 
propelling part of the tramcars running in the city. A similar 
рав ів in course of erection by the same firm, also for the Notting- 

am Corporation, which will then have tbree installations put up 
by Manloves; while they are erecting destructor installations for 
the Corporations of Birmingham, Eastbourne, Wolverhampton and 
Liverpool. At the last-named city between 15,000 and 20,000 unite 
will be generated peg day (when the new installation is in full 
work) from steam raised from refuse burned fia destructors built by 
Manlove, Alliott & Co. This firm has brought out a new destructor 
for small towns, the first of which is erected at Loughborough, and 
is capable of burning over 1 ton of refuse per hour. We under- 
stand that orders for several of these planta, including Grantbam 
and Newmarket, have been placed recently. 


British Trade in Barcelona.— In a recent report, the 
British Consul-General at Barcelona, Mr. J. F. Roberta, says that, 
while he cannot point to any openings for British trade in any 
special commodities, business of every kind is steadily on the 
increase in bis district, and there is business of every kiud to be 
done, of which there is no reason why British manufacturers and 
merchants should not obtain their share if they set about it in the 
right manner. He continues:—“I know some British manufac- 
turers who are doing a first-rate business here, but they have good 
representatives, over whom they keep a carefal supervision by 
coming out twice a year and going carefully with them into all 
details of what has been done since the last visit, and as to future 
arrangements; they speak Spanish, have their catalogues in 
Spanish weights and measures, and quote their prices in pesetas, 
delivered to the buyer's warehouse. There is plenty of good 
business to be done in Barcelona, but also plenty-of bad, and I 
doubt if there is any city in Europe for its size where more money 
рз been lost by foreigners through a careless system of doing 

usiness.“ 


Catalogues and Lists, —We have received from MExsks. 
GxirEL & LAN Gk, of 72a, St. Thomas Street, S. E, a leaflet relating 
to the Ward-Leonard theatre dimmers, motor starters, field 
rheostats, and printing press controllers, all of which they stock. 

Mrssnas. DBAKB & GORHAM, Lrp., of 66, Victoria Street, West- 
minster, have sent usa pamphlet describing the Holden magnetic 
clutch. This is of very simple construction, consisting of a thick 
disc of wrought-iron keyed on the main shaft, and having a 
magnetising coil wound in a groove on its face; an iron plate is 
fixed to the pulley to be driven, and between the polar faces a thin 
steel disc is placed to prevent their adhesion due to residual 
magnetism. The power consumed while at work is only about 
three watts per horse-power transmitted, and a considerable 
economy of driving power can be effected by the substitution of the 
clutch for loose pulleys aud belts. 

Messrs SPERRAYN & Co., Lro., Hospital Street Works, Birming- 
ham, send us leaflets describing their new H. V. main switch, for 
15 to 100 amperes, single and double-pole, fuseboards, &c., and 
lampholders. The latter can be provided with insulated domes, 
whereby the metal parts of the holder are entirely insulated from 
the nipple to which it is screwed. We have received a section of 
an actual dome-top, showing the insulation, which is certainly sub- 
stantial and effective, while amply strong. 

A list of high-voltage and fancy designs of incandescent electric 
lamps bas been issued by Мв. J. E. BEMBARON, of Broad Street 
House, E.C. 

Мв. A. J. WRIGHT, of 318, Upper Street, N., sends us a price list 
of new and second-hand electrical and other goods, including bells, 
telephones, motors, lamps, &c. 

We have received from the BERLINER TELEPHONE Manu- 
FACTURING Co., of 117, Queen Victoria Street, E.C., a list relating 
to their central station automatic battery reply and call" system, 
under which the principal can call any of the side stations, or 
vice versá, but the latter can only call up the central station, unless 
the principal couples them through to one another. Other lists 
relate to their " Ever-ready " dry ignition batteries and electric 
lamps for motor cars. 

The Sr. HELENS CaBLE Co., Lrp., of Warrington, send us a well- 
illustrated price list of their electric cables and wires insulated with 
v. r., vulcanised dialite, or paper with lead-sheathing, and armoured 
or otherwise. The list also includes rubber goods of all kinds, and 
tramway overhead materials insulated with Diamant.” The 
company is under entirely new management. 


Trade Announcements,—The name of the New 
British Arc Lamp Co. bas been altered to the New British Engi- 
neering Co., Ltd. The company has opened a dc partment for the 
manufacture of switchboarde, and for every kind of electrical and 
mechanical work, aud has secured the services of Mr. William 
Thomas Burbey as works manager, and of Mr. Ernest Paine as 
commerrial representative. 

Messrs. Chambers, Scott & Co., of Motherwell, Бате a:snmed as 
partner, Mr. John Chambers, Wh. Sch, late chief engineering 
draughtsman with Messrs. Wigham-Richardson & Co, Lid., New- 
castle-on-Tyne. The name of the firm will remain as formerly. 

We are informed by Messrs. Bruce Peebles & Co., Lid., that Mr. 
Thomas Н. Parker, who has for some time been representing them 
in the Birmingham district, has left their employ. 


Germany.— Messrs. Brown, Boveri & Co., of Mannheim, 
report a net profit of £6,034 for the past financial year, as com 
with £6,263 in the preceding 12 months. А dividend of 4 per cent. 
is being declared. 


(Continued on page 307.) 
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ELECTRIC TRAMWAYS OF SYDNEY (N. S. W.) 
EXTENSIONS. 


THE electric traction system of Sydney (N.S.W.) has under- 
gone continuous development since the first inception. 
A full description of the original plant and tramways was 
given in our issues of November 9th and 16th, 1900; 
since then the plant has been censiderably extended, and 
the great majority of the lines are now electrically worked. 
The recent engine room extension consists of an addition 
of 170 ft. to the end of the old engine room, making the pre- 
sent size 98 ft. by 270 ft. The height of the building from 
ridge to basement floor is 100 ft., and from tie rods to floer 
55 ft. This extension provides for віх 1,500-Kw. sets, three 
of which are now in operation; each set consists of a 
vertical cross-compound Allis engine, direct coupled to a 
General Electric three-phase alternator, generating 131 am- 
peres per phase at 6,600 volts, 25 cycles, and designed for an 
overload of 25 per cent. for two hours. The engines have 
82-in. and 64-in. cylinders and 60-in. stroke, and run at 
75 revolutions per minute. The crankshaft is 21 in. in 
diameter and 20 ft. in length, and weighs 20 tons. The fly- 
wheel carrying the rotating field-magnet system is 21 ft. in 
diameter, with & rim 36 in. by 14 in., and thetotal weight 
of each set is about 450 tons. There are 10 magnet poles 


addition to the old chimney stack two new chimneys have 
been erected, one on either side of the boiler room. These 
stacks are 227 ft. high, 24 ft. square at the base and 12 ft. in 


ExrNRIOB OF Uttm™mo POWER STATION. 


internal diameter at the top, and each is capped with a cast- 
‘ron crown, made up of 20 sections and weighing 7 tons. The 


ALLIS- GENIAL ELECTRIC 1,500-kw. STEAM ALTERNATORS. 


bolted to the rim of the wheel. The stationary armature 
has an internal diameter of 280 in., and is divided into 
four parts for convenience of transport. The coils are 
form wound, and were assembled in the slots of the 
armature after the latter was erected. 

The height of the boiler room from ridge to ash tunnel floor 
is 118 ft., and from tie bars to ground floor 77 ft. In 


patent automatic chain grate 


new boilers are 32 in number, of Messrs. Babcock & Wiloox’s 


make, designed for a working pressure of 160 lbs., and have 


been tested hydraulically up to 240 lbs. They are 

arranged in 16 batteries, in two tiers, with eight batteries 

in each tier, and are fitted with Babcock & Wilcox 

stokers, operated by a 

small vertical steam engine. Provision is made. for bring- 
| Р 


— . 
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ing the total number up to 60 boilers of this type and 
capacity. Each boiler has 2, 852 sq. ft. of water-heating 
surface. Under normal conditions each boiler is capable 
of evaporating 7,500 Ibs. of water per hour. Automatic 


coal and ash-handling plant is used. Coal bunkers having 


a capacity of 2,500 tons are placed above the upper 


Созг BUNKER AND CONVEYOR. 


tier of boilers; the coal is 
dumped from the railway 
trucks iuto a crusher, 
which reduces it toa 3-in. 
gauge, and passes it on to 
the bucket elevator, 576 ft. 
long with 288 buckets. 
This elevator raises coal at 
the rate of 40 tons per 
hour, and can raise 50 per 
cent. more. The coal is 
carried by shoots to the 
stokers. The ash produced 
by the boilers is fed 
through shoots by gravity 
to ash cars standing under 
the ash hoppers in the 
basement of the boiler 
house. These ash cars 
deliver the ashes to the 
same line of buckets as 
previously handled the 
coal by which the ashes 
sre automatically elevated 
to a large ash- bin at the 
top of а steel tower 
on the outside of the 
boiler house. From this 
the ashes descend by 
gravity, and are loaded 
into tracks and conveyed 
by rail to the ash dump 
anywhere along the line 
of railway. 

There are three compound duplex plunger feed pumps, 
three vertical compound beam air pumps for the condensers, 
and three compound horizontal circulating pumps, all of 
the Worthington type, and two combined air and circu- 
lating pumps for the exciter engines and stoker engines. 
The feed pumps have each two high-pressure cylinders, 9 in. 
in diameter ; two low-pressure, 14 in. diameter; and 
four single-acting outeide packed plungers, 74 in. diameter 


and 10-in. stroke, capable of delivering 15,000 gallons 
each per hour. The circulating pumps have two high- 
pressure cylinders, 12 in. diameter ; two low-pressure, 
17 in. diameter; and four single-acting water cylinders 
of 22 in. diameter, stroke 16 in. The exhaust of all auxili- 
aries is carried to two Goubert feed water heaters, each of 
1,500 sq. ft. heating surface, situated bencath the upper 
boiler room floor between the two new chimneys. The new 
feed pumps are also situated on either floor between the 
chimneys. The coal crusher is driven by a 20.H.P. motor, 
and the bucket conveyor by a 15-H.r. motor. Lubrication 
is carried out through a complete gravity system by n:enns 
of an oil pump in the basement and a tank in the roof. 

The exciter plant consists of two General Electric Со.'в 
4-pole 100-Kw. 125-volt compoand wound p.c. generators, 
direct coupled to Harrisburg tandem compound horiz tal 
engines running at 270 revs. per minute. 

The new high pressure switchboard is situated on a gallery 
running across the engine room, between the old and new 
plant. There are six generator panels, five feeder panels, 
three exciter panels, one exciter summation panel, and one 
generator summation panel. 

Each generator panel is equipped with three single-pole 
single-throw oil break switches, one switch for each phase, 
in separate compartments of brick and soapstone. All 
the switches are connected by bell cranks and levers to a 
mechanical switch on the front of the working board ; 
there are also two reverse current relays, each operated by u 
l-H.P. direct current motor. The instruments consist of 
one induction-type integrating wattmeter, one indicating 
wattmeter, ammeter for main generator, ammeter for field 
circuit, voltmeter reading to 8,000 volta of the Thomson 
inclined-coil edgewise pattern; all the instrumenta are con- 
nected through transformers, the actual pressure on the 
working board being 110 volts, and there is a clear space of 
4 ft. between the two boards. In addition, there is a field 
switch and synchronising plug. There is also an arrange- 
ment by which the speed of the engine can be controlled by 
the switchboard attendant, consisting, briefly, of a }-н.р, 


Влвсоск & WiLcox BOILERS. 


Series motor geared to а screw shaft, which changes the 
position of the governor weights and varies the position of 
cut-off; it is provided with limit stops in each direction, 
and is controlled by a switch on the board.  Synchronism is 
indicated by the voltmeter and lamp method, the lamp being 
connected to two transformers, one for machine and the 
other for bus-bars, in such а manner that the lamp is out 
when synchronism is attained. There is also а push-button 
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switch having three buttons—red, black, and white. The 
red closes а circuit, which lights a lamp and rings a gong to 
attract the driver’s attention and to indicate that a certain 


Asu Pits AND TROOKS. 


machine should be started; the black button is used to 
indicate that the machine should be stopped; and the. white 
button is used simply to disconnect either signal. 

The generator summation panel measures the entire output 
of the station, and 
contains an in- 
duction total in- 
tegrating  watt- 
meter; three 
Thomson inclined- 
coil edgewise am- 
meters, one for each 
phase ; threesimilar 
voltmeters to show 
whether the system 
is balanced; two 
Thomson edgewise 
indicating watt- 
meters, the readings 
of which added to- 
gether give the 
total outpnt at any 
moment, and the 
ratio the power 
factor ; and a small 
three - pole switch 
which disconnects 
the pressure coils 
of all the watt- 
meters. | 

Of the five feeder panels, there are four for double-unit and 
one for single-nnit sab-stations; each carries a switch 
similar to the generator switch, except that there is also an 
automatic attachment, which lights up а red lamp to indi- 


MAIN SWITCHBOABD. 


also ammeters, &c. Тһе rheostats are all below the board, 
and are operated by vertical shafte. The field coils of all the 
generators are provided with discharge rheostata. 

The high-pressure current is conveyed to the sub-stations 
by three-core lead-covered paper-inenlated cables laid solid in 
wood tronghing. with a layer of bricks on top as a warning, 
the whole of this work having been carried out by tbe 
British Insulated Wire Co. Sub-stations are situated at 
Bondi, Randwick, Newtown апа North Sydney, and one in 
the city at Macquarie Street, four being two-unit stations, 
and one a single unit. Each unit consists of three 
175-KW. transformers, and one 450-K W. rotary converter 
(having a maximum load for two hours of 600 K.), a 
storage battery of 600 Kw. maximum discharge capacity, 
and а 100-KW. booster. In the transformer the alternating 
pressure is reduced to 875 volts, and in the rotary converter 
it is converted into direct at 600 volts. The booster is 
wound in such a maoner that all of the peak above the out- 
put of the converter will be thrown on the battery. The 
sub-stations each comprise two separate buildings—the con- 
verter house, containing transformers, rotary converters, 
booster and switchboards, and fitted with overhead travelling 
crane; and the battery house. The city sub-station has a 
converter house 50 ft. x 30 ft., and 17 ft. high; the 
battery house is in two stories, the dimensions of each room 
being 50 ft. x 40 
ft., and 10 ft. high, 
апа . contains оп 
each story а Tudor 
battery consisting 
of 280 cells each, 
of u capacity of 
500 ampere-hours 
for а one hour 
discharge, manu- 
factured by the 
Accumu latoren- 
Fabrik Actiengesell- 
schaft. 

The double-unit 
sub- station switch- 
board consists of 
two alternating- 
current  rotary- 
converter panels, 
two direct-current 
rotary - converter 
panela, two booster 
motor panels, two 
booster generator 
panels, two battery 
panels, and jab out five feeder panets ; there are also two high- 
pressure panels carrying high-pressare switches and edgewise 
voltmeters reading to 8,000 volts. The alternating-carreat 
apparatus is of similar type to thab on the main. board; the direct- 


RANDWICK BSUB-STATIOX. 


cate that the circuit breaker has gone, and the reverse- 
current relay also lights up a red lamp. There is also on 
each an induction integrating wattmeter and three Thomson 
inclined-coil ammeters. 

The exciter sammation panel has two voltmeters, one on the 
bus-bara, while the other can be plugged to either machine, 


Barrery Room rw Sos-sTation 


current ammeters are of the Thomson astatic type. Circuit 
breakers on the motors of the boosters are connected to 
battery circuit breakers, and all the fields are connected to 
discharge rheostats. The rotary converters can be either 
separately excited or self-exciting. The whole of the 
extensions to the generating station and sub-stations (except 
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batteries) have been carried out by the General Electric Co. 
(of U. S. A.). i | 

The total length of track on all the Sydney tramways is at 
present about, 115 miles, made up of 45 miles of double track 
and 25 miles of single. The overhead work for the con- 


version of the Ocean Street cable line is already erected, but 
it is not considered advisable to proceed with the changing- 


over until the 
further extensions 
at the power house 
(the installation of 
a new unit) have 
been; completed. 
About 578 motor- 
cars and 52 trailers 
are in use, made 
up of 93 four- 
wheeled cars, 251 
standard bogie cars 
seating 44 pas- 


sengers each, 16 ие КК E эк i 
American bogie : BENED MEE a 
cars seating 49 — — — CET 
passengers each, 16 

bogie сговв ~ seat 


cars seating 70 

passengers each, B. 

and 202 coupled fonr-wheel cars with 
cross seats seating 45 passengers 
each. 

For the year ending July Ist, 1902, 
the trams тап 7,208,000  car-miles, 
and carried 84,000,000 passengers, 
earning £495,000; the working  ex- 
penses were £429,000, or а return 
of a little over 3} per cent. on а capital 
expenditure of £2,059,000. 

It should be noted also that power 
is supplied from Ultimo for the low- 
level sewage pumping scheme, for 
working the Pyrmont and Globe swing 
bridges, the grain elevators at Darling 
Harbour, and the whole of the lighting 
of Redfern station, Eveleigh Yards, Darl- 
ing Harbour goods sheds, Darling Island 
grain sheds, &c. 


* Electric Museum.”—A new publication with this 
title has appeared in Ceylon, dealing with electrical subjects; 
its editor and publisher is Mr. R. W. Hill, who apparently writes 
the whole of the matter, including four signed articles. The editor, 
we are glad to see, exposes and condemns quack nostrums, electric 
belts, &., and though he too often wanders into trivialities and 
inaccuracies, we e will be appreciated by those fer 
whom it: is intende Su 
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CAR-8HED, Fort MACQUARIE. 
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RECORD OF THE E.E.R.E. VOLUNTEERS IN 
SOUTH AFRICA. ` | 


WE are indebted to Capt. W. C. Dumble, R. E., Adjutant of the 
above-named corps, for the official record from the Royal Engineers 
Journal, which we reproduce below :— 


SEARCHLIGHT DETACHMERT. 


The searchlight detachment, sent to South 
Africa in March, 1900, under the command of 
Major Crompton, consisted of two sections They 
were on arrival attached to the military railways, 
and worked under Col. Girouard, R E. 

A portion of the detachment, under Capt. 
A. Bain, was detailed to repair the railway 
telegraphs in the Orange Free State and Transvaal. 
This portion remained throughout its service 
with the railways, and was employed in recon- 
structing and organising the railway telegraph 
and telephone systems and the electric block and 
signalling system in the Transvaal and Orange 
River Colonies. Capt. Bain acted throughout 
as chief engineer for railway telegrapns. 

The remainder of the detachment was em- 
ployed, during the reconstruction of the railway, 
in lighting the deviations and bridges during 
construction. 

When the railway got through to Pretoria, the 
detachment was placed under the OC. R. E. Pretoria, 
acting as a separate unit, and not attached to any 
Regular one. The men гап traction engines for 
transport, and put in order the electrical 
machinery in the forte. They installed and 
ran electric lights at Machadorp, Komati Poort, 
and at one of the general hospitals in Pretoria, 
current in this last case being supplied from 
the town mains; also 
installed and worked 
а defence searchlight 
at a colliery on the 
eastern line. The 
whole of the detach- 


ment returned to 
England in December, 
1900. 


ELECTRICAL ENGI- 
NEERS’ BATTALION. 


Almost imme diately 
after the 1900 detach- 
ment retu ned home, 
a new detachment 
consisting of two 
companies was sent 
out under Major A. 
Bain. The establish- 
ment was later on 
increased to five com- 
panies, organised as 
a battalion, the first 
and only complete 
battalion of volun- 
teers from one corps 
that has served in the 


(By permission of the Australian Field.) 


(By permission of the Australian Field.) 
FOUR-WHEEL .CRO88-8EAT!CABS. 


field during the history of the volunteer force. These five companies 
formed а distinct and separate command under Major Bein, who 
received his orders direct from army headquarters. 
They,;were employedton the following works :— . 
Lighting ‘the large 'hospitals—e.g., at Johannesburg, Pretoris, 
Elandefontein, 1 Kronstadt, Bloemfontein, Newcastle (Natal), 
Krugersdorp, De Aari(Cape Colony), &c. | —© 
®гесоправй!тпппїпр searchlights at occupied townships— 
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e 7., at Heidelberg, Standerton, Ermelo, Vryheid, Vryburg, Komati 
Poort, Barberton, Middelburg, Klerksdorp, &c. 

Running searchlights on armoured trains. 

Running traction engines. | 

Erecting and running ice-making plant (e.g. at Newcastle, where 
from 1 to 14 tons daily were turned out). 
Lighting railway bridges (е g. Norvals Pont, Bethulie, Vereenig- 


Installing and maintaining electric light in Army Post Offices, 
and in the offices of G.O.C.’s, &c. 

Working the large permanent installation in the Artillery Bar- 
raeka, Pretoria, 

fweising the Army Telegraph Department in permanent tele- 
graph and telephone constraction (a whole Company being em- 
родай for а few months towards the end of the War on this last 
work). : 

And generally doing апу other electrical or mechanical work 
required for military purposes in South Africa (e.g. connecting the 
defences by telephone, and laying down electrically fired land 
mines at O'Okiep; erecting а reliable electric signal and flare 
system on blockhouse lines; erecting and maintaining lightiug of 
Prisoner of War Camps, &c.). 

In every case this Battalion did everything connected with their 
work without outside aid; erected, worked, and repaired (when 
necessary) all machinery ; and in most cases erected engine houses, 
&c., as well They supplied some 65 working parties in Cape 
Colony, Natal, Orange Free State, and Transvaal. 


A. Barn, Capt., E. E. R. E. (V.), Hon. Major. 


м 


BUSINESS NOTES. 


(Continued from page 302.) 


Dissolutions and Liquidations. — Messrs. F. R. 
Bowyer and C. C. Pudney (Standard Electrical Engineering Co., 
Wellington, Salop) have dissolved partnership. Mr. Bowyer will 
continue the business under the old style. 

The Marquand Accumulator Co., Ltd., of Cardiff, is winding up 
volantarily, with Mr. R. Leyshon, 12, Mount Stuart Square, Cardiff, 
as liquidator, with a consultative committee (T. M. Heywood and 
A. J. Marquand). Oreditors must send particulars of their debts by 
September 15th. 

Messrs. E. aud A. Roberts (Roberts Bros.) electrical engineers 
and contractors, Lee Street, Thornton Road, Bradford, have 
dissolved partnership. Mr. A. Roberts attends to debts. 


Bankruptcy Proceedings.— At Derby Bankruptcy 
Court Mr. Henry John Furniss, electrician, came up for public 
examinaticn. He stated that he commenced business in Queen 
Street, Derby, in 1889. He had no capital at the time, and it was 
to this fact that he attributed his failure. He had also contracted 
several bad debts. He was now working as an electrical instrument 
maker. He owed £559, and his assets amounted to £97. Some of 
the farniture belonged to his wife. He sold a lathe and some tools 
for £15 in order that he might file his petition, but no goods had 
been removed to any secret place. He had kept no books. The 
examination was closed. 


Imports of Foreign Electrical Machinery and 
Apparatus.—The value of the importe of foreign electrical 
maehinery into this country during July amounted to £44,744, 
bringing up the total for the first seven months of the current year 
to £357,716. July’s imports of foreign electrical goods and 

apparatus were valued at £60,486, an increase over last year, while 
for the seven months ending with July the returns show a total of 
£421,400, as against £407,279 in the first seven montha of 1902. 


Belgium.— The report of the Compagnie Internationale 
repo йаш. of Liège, for the last financial year shows loss of 
0,604. 


Refuse Destructor Contracts.—The following letter 
has been sent to us for publication :— 

“ We notice in your issue of July 31st an advertisement by Messrs. 
Meldrum Bros., Ltd., which is inaccurate as to facte, and which 
also reflects upon other firms engaged in the erection of destructors. 
It is inaccurate in the following statement :— 

"'Five destructors have been ordered this year—four came to 
Meldrums.' 

“ According to this Messrs. Meldrum Bros., Ltd., credit them- 
selves with four orders during the present year, and they credit all 
the other makers together with one order among them. 

" We bave ourselves been awarded 16 refuse destructor jobs since 
January lst of this year, and other firms, well known in this 
branch of engineering, have also obtained a considerable amount of 
business, 

We may add that we are fully aware that no official of a local 
anthority would be likely to know so little of the present state of 
the destructor trade as to be misled by such grotesque statements 
4$ the one we have quoted, but at the ваше time it is possible that 

such ordinary members of local authorities as bave not had time or 
opportunity to make themselves fully acquainted with the facte 
might be led to form very erroneous conclusions thereby. 


"Tus HonsrALL Оквтвостов Co., Ілор., 
" “G. Watson, Managing: Director. 
Leeds, August 18ih, 1903.” 


Annual Holidays.—The works of Messrs. Ferranti, 
Ltd.,at Hollinwood, are to be closed from Friday next, August 
28tb, until the morning of Monday, September 7th, for the annual 
district holiday. 


Wells v. the Stewart Electrical Syndicate, Ltd. 
—In the Vacation Court on Wednesday, Mr. Justice Walton 
appointed Mr. G. 8. Pitt receiver and manager of the Stewart 
Electrical Syndicate, Ltd. Mr. Galbraith said the company was 
registered in Octobsr, 1898, and the plaintiff was the holder of a 
debenture bond for £2,200. Oa May 18th of this year the company 
passed a resolution for a voluntary winding up, and the creditors 
were now pressing. The plaintiff desired to have his interests 
protected. 


Book Received. — “ The Glasgow and West of Scotland 
Technical College Calendar for the Session 1903-1904." Glasgow: 
Robert Anderson, 142, West Nile Street. 1903. 


Auction Sale.—Àt Hammersmith on September 1st 
Messrs. Percy Huddleston & Co. will offer for sale by auction a 
quantity of electrical plant (dynamos, motors, cable, instruments, 
fittings, steam and gas engines, &.), of which some particulars are 
given among our advertisements to-day. 


Owens College. Manchester.—The new session com- 
mences on October 6th for theoretical and practical training in 
electrical engineering. A notice appears among our “ Educational " 
advertisements to-day. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.— A public meeting has been held for 
the purpose of discussing the question of the introduction of 
electric light and power into the burgh. There was an attend- 
ance of between 300 and 400 people. Mr. Addison submitted the 


following resolution :—'' That this meeting condemns the action of 


the Town Council in resolving to place the electric lighting of the 
town into the hands of a private company, the said resolution 
having been adopted in defiance of the standing orders of the 
Council, a previous resolution being minuted and not rescinded. 
We therefore demand that the Council cancel it, in order to give 
effect to the former resolution of February, 1901." A lengthy dis- 
cussion followed, and on & show of hands being taken, the Provost 
stated that the motion had been carried. A large number of those 
present did not vote, and, roughly estimated, the motion was 
carried by about 4 to 3. 


Beverley.—The Corporation and Mr. Baker, the consulting 
engineer employed in connection with the scheme for installing the 


. electric light in the borough, have agreed to refer the payment of 


Mr. Baker’s account to the President of the Law Society, or some 
one whom he may appoint. This means the abandonment of the scheme 
by the Corporation, and the settling of the electric lighting ques- 
tion for some years to come. 


Bo'ness,—At the monthly meeting of the T.C. Mr. 
Ogilvie, of King Brothers, Leith, was appointed consulting engineer 
in connection with the proposed scheme for electric light aud 
power. 


Boston.—At a meeting of the T.C. the Lighting Com- 
mittee recommended that the question of lighting the town by elec- 
tricity should be deferred for the present, and the Council approved 
of this course being adopted. А long discussion took place upon а 
resolution to affix the borough seal to the contract accepted at the 
last meeting for lighting the new municipal buildings with elec- 
tricity. Several members urged that there was no necessity to go to 
the expense of а separate generating plant, and that it would be 
better to wait until the town was lighted by electricity. The reso- 
lution in favour of completing the contract was lost by 13 votes to 
seven. It was decided that conduits and wires, in readiness 
for the electric light, should be placed in the municipal buildings, 
which in the meantime are to be lighted by gas. 


Bridport.—The T.C. has received a notice from the 
Southern District Electric Co. of its intention to apply to the 
B. of T. for a prov. order to supply electricity within the borough. 
No action was taken. 


Brighton. — The Corporation Lighting Committee 
reporta that a net profit of £7,984 13s. 9d. was made last year at 
the electricity works. Out of this £3,250 is to be paid to the 
district fund account, leaving £4,734 133. 94, to be carried to the 
reserve fund. 


Bury St. Edmunds.— The T.C. has decided to adopt 
electricity for power purposes at tbe waterworks, and for thia 
purpose a motor is to be purchased. Energy will be supplied at 
144. per unit. 


Carlisle. A Sub-committee has been appointed to con- 
sider the desirability of altering the charges made for electricity to 
private consumers, 


Dewsbury.—At a meeting of the Joint Hospital Bourd 
s contract with Messrs. Robb & Mitchell, Ossett, for cables, &., at 
tbe new hospital was entered into, the price being 4634 17s. 44. 
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Dorchester. — The Electric Lighting Sub-committee 
reports having gone fully into Messrs. Enright's estimates. It has 
been decided to write to Messrs. Enright and inform them tbat 
the sub-committee cannot advise the Council to entertain the 
plans and estimates which have been submitted, and that it is not 
prepared to recommend expenditure of more than from £12,000 to 
£14,000 for an electric lighting plant to serve the compulsory area, 
and to ask them if they are prepared to submit plans and estimates 
of an efficient scheme within these limits. 


East Ham.—4A IL. (I. B. inquiry has been held into the 
application of the Council for £5,660 for electric light extensions. 


Glasgow.—The eleventh annual report of the Corpora- 
tion electricity undertaking embracing the year from June lef, 
1902, to May 31st, 1903, shows the gross revenue to be £127,004 
6s. 6d., working expenses £51,138 19s. 7d., leaving a gross balance 
of £75,865 68. 114, out of which the following statutory require- 
ments had to be met:—Interest £33,275 83. 2d., sinking fund 
£11,770 153. 7d. Out of the balance of £30,819 3s. 2d. there had 
to be deducted £6,536 78. 1d., being the proportion of cost of 
lamps and fittings supplied to consumers consequent on change of 
voltage, and £992 11в. 8d., the legal and Parliamentary costs, 
leaving a net balance of £23,290 4s. 5d. The Committee decided 
that in addition to the reduction of debt by sinking fund and 
writing off the loss on sale of plant rendered unsuitable, by 
changed voltage of supply, at Waterloo Street, £6,455 78. 2d., and at 
Kelvinside £1,370 138. —there should be written off as depreciation 
for the year now closed a вит of £29,359 10s. 4d. The total amount 
for depreciation of plant thus amounts to £37,185 10s Gd., making 
a debit balance on the year's working of £13,895 6s. 1d., which in 
the terms of the Glasgow Corporation Electric Lighting Order, 
1890, is in the meantime transferred to the debit of the gas account. 
During the year there was an increase in the sums received from 
all sources of £23,000, without any corresponding increase in the 
working expenditure. The cost of generation and distribution was 
less, particularly in the item of fuel, due not only to a 
fall in price of coal, but to а further economy on the 
moderate working of the previous year. This has resulted 
in leaving a balance on the years working of £30,819 3s. 2d., 
as compared with £14,514 6s. 3d. last усаг. The increased 
surplus on the year's working has, however, been neutr:.lised to 
some extent by the increased amount paid for changing over 
consumers’ installations to the higher pressure. Subject to the 
modification in power rates to long consumers, and possibly 
an alteration of the public street lighting rates, the Com- 
mittee recommend that the charges during the coming year 
should remain the same as last year. During the year private con- 
sumers took 10,419,488 unita compared with 8,354,696 unite in the 
previous year, an increase of 2427 per cent. The number of con- 
sumers at May 3let, 1903, was 7,013 compared with 5,374 last year, 
an increase of 1,639. The number of motors supplied off the 
Corporation mains was 1,059 with a total  horse-power of 
4,597, compared with 682 last year. The number of units 
consumed for power purpotes was 1,560,509. The total number 
of arc lamps in use in the streets was 719, against 500, and the 
quantity of electricity consumed for street aud stair lighting 
1,081,836 units, against 897,317 in the previous year, ard the maxi- 
mum load was 9,371 KW, as compared with 7,950. The steam plant 
at Port Dundas station has not been increased during the 
year, and remains at 12,100 iH.P, but condensing plant 
for the two large engines has been added, and auto- 
matic coal-weighing machines have also been installed. The in- 
duced draught plant lately installed is of great assistance in meeting 
heavy loads, At Polloksbaws Road station there is being installed 
а 750-H P. engine with two dynamos in place of two 200-HP. 
engines and dynamos, The demand on this station is increasing во 
rapidly that it will be necessary to instal more plant shortly. Under 
the arrangement entered into with the Corporation tramways depart- 
ment, 150,096 units were taken at Polloksbaws Road works, at a total 
cost of £1,007 103. 4d. A further arrangement has (^is year been 
entered into with the tramways department, by which an additional 
supply will be given from Pinkston station into Waterloo Btreet 
station at 6,500 volts, and be there transformed by induction motors 
= with the six existing dynamos to a pressure of 500 
volts, 


Gravesend, —The T.C. has received from the L.G B. 
sanction to borrow £1,070 for Е L. purposes, and application for а 
further loan of £5,100 has been made. 


Govan, N.B.—The demand for electricity has increased 
to such an extent tbat the T.C. has decided to extend the generating 
station at once. Plans have been passed, and the buildings are 
t) cost £10,000, and extra plant to the value of £40,000 will 
be put down. 


Hampton Wick.—l:dmundson's Electricity Corporation, 
Ltd., having given notice of its intention to apply for a prov. order. 
The Lighting and Property Committee recommended that, without 
prejudice, Edmund son's Corporation be invited to send draft prov. 
order, nag to state what conditions they propose to offer to the 
Council. 


Horsham.—A L. G. B. inquiry has been held into the 
application of the T.C. to borrow £9,500 for extending the elec- 
tricity undertaking. There was no opposition. 


Hythe (Kent).—The T.C. has entered into an agree- 
ment with the Folkestone Electric Light Co., for the entire lighting 
of the town at £3 15s. per lamp per annum. 


Karachi, India.— After considering Messrs. Crompton 
and Co.'s proporal for an electric lighting scheme, the chief officer 
of the municipality bas found that he cannot advise the Corporation 
to adopt it, owing to the great increase of expenditure which would 
be involved. 


King's Lynn.—At the recent meeting of the T.C. a 
report on extensions of works by the engineer was recommended for 
adoption. He considers that it is perfectly certain that it would 
pay betterto lay down an additional steam dynamo rather than run 
the gas engines to any great extent. In a comparison of the generating 
costs during the 12 months ending March 31st, 1901, when only gas 
plant was in use, with the corresponding costs for the 12 months 
ending March 3186, 1903, when steam plant was used almost 
exclusively. Twelve months ending March ЗІвё, 1901 :— Generating 
сові з, £1,994 ; units sold, 245,009; coit per unit, 196d. Twelve 
months ending March 31st, 1903:— Generating costs, £1,357 ; units 
sold, 323,175; cost per unit, 103d. Against the extra cost of 
working by gas would have to set the capital charges оп 43,000, the 
cost of another steam set of 200 kw. Tue annual repayment on 
43.000 would be £120, and the interest at 34 per cent. would be 
£105 in the first year. There would be one satisfactory feature in 
the payment, viz., that the amount of repayment of capital would 
be purchasing new plant, whereas if the gas engines were run there 
would be no return for the extra expenditure. The new connections 
to the mains amount to between 3,000 and 4,000 lamps per annum, 
and in order to meet these demands, I should recommend that 
during next summer one additional 200-K w. set be laid down, 
together with two new feeder cables and certain distributing cables. 
Provision should also be made for expenditure on service mains and 
meters during the next two years. I estimate that the expenditure 
would be as follows:—1,200-Kw. steam dynamo, together with 
condenser, pipes, foundations, &c., £3,225; feeders and distri- 
buting cables, £650; 250 services and meters, £1,625; total, 
£5,500. The actual expenditure to,date is about £45,300. There- 
fore, total expenditure, with proposed works would be £50,800, 
when tbese extensions are carried out. This усаг, assuming 18,500 
lamps connected at March 31st, 1904, the revenue should be 
£3,249. The new plant would supply 10,000 extra lamps, and 
when connected the revenue from private consumers for a eale of 
about 272,000 units should be 45, 016. The total revenue would 
then be, approximately, as follows:--Private consumers 272,000 
unite, £5,016 ; street lamps, 180,000 units, £1,990; meter rents, 
£240; tutal, £7,246. The expenditure would approximately be:— 
Total works cost for 452,000 units sold at 14d., £2,825 ; annual repay- 
ment on 450, 800, £2,032; interest at 2? per cent. (on £27, 00 lesa 
repayments to March 31st, 1905), say £20,660, £568; interest at 34 
per cent. (on £23,800 less repay ments to March 31st, 1905) say £21,618 
4757; total, £6,182. Before these exteneiors could be carried out 
the sanction of the L.G.B. would have to be obtained for a loan to 
cover the proposed work as well as the existing overdraft on capital 
account. If the above loan is obtained and the works carried out, 
the actual payments would be made somewhat as follows:—Pay- 
ments of overdraft at bank at once, 45, 820; new meters and services 
to March 31st, 1904 ; £400, new steam dynamo, &c , September, 1901, 
£2,500; new Bteam dynamo, &c, February, 1905, £1,300; new 
meters and services to March 3l-t, 1905, 46 0; new meters and 
services to March 318st, 1906, £650; total, £11,320. The recom- 
mendation of the Electricity Committee was that the report be 
approved and adopted, aud that application be made to the Local 
Government Board for their sanction to a loan of £11,500 for carry- 
ing out the work and for excess expenditure cver loaus for th: 
original works. 

After considerable discussion, the report was adopted by 10 votes 
to 4, and it was decided to apply ёо; tne L. G. B. for their sanction 
to borrow tlie amount necessary. 


Liverpool.—]llaving completed the electric lighting of 
London Road extension, a scheme has been proposed for similarly 
lighting Victoria Square, incandescent lights being proposed for 
the 60 corridors of tne great tenement, and arc lamps for the open 
courtyard. 


London. — Isuixncrox,— Ab a recent mecting of the 
Ratepayers’ Assosiation, the following resolution was passed, after 
considerable discussion:—'' That the Borough of I.-lington Rate- 
payers’ Association records its protest against the decision of the 
Borough Council to illuminate the Petherton Road with electric arc 
lamps, which system, under the past and present manazen.ept, has 
been shown to be not only unprotitable, but ruinously extravagant ; 
that, further, this association views with alarm any extension what- 
ever of street lighting by electricity, inasmuch as this method of 
lighting із now regarded as being entirely superseded, both in 
cost and brilliance, by recent improvements in hydrc-carbon vapour 
lamps, to which the attention of the Council is respectfully drawn, 
in the interest of economy." 


Madras.—An electric installation, consisting of two 
water-tube boilers, three steam dynamos, nine motors and an 
electrotyping ma^hine, 523 lamps, and four fans, putlup by Messrs. 
F. & C. Osler, Calcutta, was opened for use the first time on July 
94th at the Government Press, Madras. 


Midland Power Co.— It is reported that the Midland 
Electric Corporation has entered into а contract for the purchase, 
at the Thorns, Quarry Bank, of a site for a power station for the 
supply of electricity in the district. 


Montrose.—With a view to lighting the harbour by elec- 
tricity and working the dock gates by electric motor power, the 
Angus Electric Light and Power Co. has been asked to furnish a 
report to the Harbour Board. 


a а ль —— 
aO ³ͤ„„— ee GET 


4 


Vol. 53. No. 1,343, Аџасовт 21, 1903.] 


THE ELECTRICAL REVIEW. 


309 


Newcastle. — Àt à recent meeting of .the Finance 
Committee it was decided to recommend, at the next 
full meeting, that steps be taken to light up the Town 
Hall, Markets, Mansion House, Free Libraries, Central Police 
Station, sub-police stations, the Home for Incurables, the Weights 
and Measures Office, and all the Public Baths and Wash-Houses 
with electricity, to be produced from the power station of the 
tramways. 


Newquay.— At the last meeting of the Urban District 
Council, the Lighting Committee recommended that, having regard 
to the estimated cost of laying down an electric light installa- 
tion, the scheme be not proceeded with, and this suggestion was 
adopted. 


Partick, N.B.—The Secretary for Scotland has granted 
permission to the Т.О. to increase their electricity borrowing powers 
by £22,000, in order to extend the lighting of the burgh. 


Redditch.—At a meeting of the U.D.C. a supplementary 
report from Messrs. Burstall & Monkhouse, of London, came up for 
consideration. The first report was read at a meeting a month ago, 
but as that was not considered to fully cover the ground 10 ques- 
tions were drawn up, and to these questions the replies of Messrs. 
Burstall & Monkhouse were read. The б question was as to the 
present value of the plant compared with the original cost, and 
they considered that the value of the engines was 80 per 
cent, and of the rest of the plant 88 per cent. of its original 
cost. As to the question of an allowance for depreciation, 
they were of opinion that, provided the plant is maintained out of 
revenue and insured againat accident, it is not necessary to create a 
depreciation fund. Question three dealt with the condition of the 
cables, and they could not actually tell the condition of the cables 
without taking them up, which it would be inadvisable to do. In 
reply to the question as to whether they considered the new engine 
likely to meet requirements, as they had only scen drawings of the 
engine, they could give no definite opinion. They considered that 
it was wise to push the sale of energy for power purposes, even at 
present prices, as the plant at the generating station has to be run 
during the day. The cost of adapting the present gas-producing 
plant for the use of bituminous instead of anthracite coal would be 
about £500. The report was left for consideration at a special 
meeting of the Couucil. 


Rhyl.— The E. L. Committee recommended that the 
price of energy supplied to the Queen's Palace be raised 4d. per 
unit after the termination of the present agreement on August 4th. 
It was pointed out that the Council will risk loosing their largest 
customer, who, in fact, takes half the private supply, and the 
matter is under discussion. 


Romford.—Six members of the U.D.C. have received 
notices that the L G.B. auditor has surcharged them with the sum 
of £622 in respect to cheques signed by them for payment of ex- 
penses iocidental to the promotion of an Electric Lighting and 
Tramway Bill. The grounds of the disallowance are based on an 
objection made by а ratepayer at the audit last week to the effect 
that the expenditure was illegal, as the sanction of the:ratepayers 
in public meeting had not first been obtained. 


Stafford.—The Gas and Electricity Committee of the 
Corporation have, with the consent of the Town Council, decided 
to make application to the Local Government Board for sanction to 
borrow £6,090 to cover the cost of extensions of the electric cable, 
including also the purchase of electric meters, this loan to be in 
substitution of the one for £2,200 sanctioned by the Council in 
April last. . 


Sunderlaud.—At the last meeting of the R.D.C. the 
common s2al of the Council was attached to a consent to the 
Durham Electrical Power Distribution Co., Ltd, for the supply of 
electrical energy for public and private purposes in the whole of 
the area under the jurisdiction of the Council. This will mean 
competition with the Sunderland Corporation for the supply of 
energy to some of the shipbuilding yards near the town, but in the 
area of the Council. The Corporation cannot go into the Rural 
District Council's area without the latter's consent unless it gets a 
provisional order. One reason why the Rural District Council 
support the application is that the rateable value of the district will 
be enormously increased by the company’s operations. 

The Electricity and Lighting Committee has agreed to charge 
the Tramways Committee for electricity at 1:4. per Board of Trade 
unit, instead of 2d. as heretofore. 


Tamworth. — The Lighting Committee reported that 
it had received notice from the Sir Hiram Maxim Electrical and 
Engineering Co., Ltd., of London, of its intention to apply to the 
Board of Trade for а prov. order, authorising it to supply 
electrical energy within the borough, and asking for the consent of 
tbe Council to the application. The further consideration of the 
matter was thereupon adjourned. 


Thirsk.—A meeting of the Parish Council was held to 
consider the arrangements about lighting the town. Estimates 
were discussed from the Thirsk Gas Co. and the Northern Counties 
Electricity Supply Co., the clerk being instructed to inquire what 
guarantee the latter could give as to when it could commence 
lighting. As this was not till September 30tb, the Council 
decided that the Thirsk Gas Co. should light the public lamps till 
the end of the year, and the electric lighting company be asked for 
its t тов for the remainder of the season. 


Tottenham.—At the meeting of the D.C. the Electricity 
Committee brought up а report by Mr. W. €. С. Hawtayne, con- 
sulting engineer, and Mr. W. Н. Prescott, engineer and surveyor, The 
prov. order gives power to supply the whole of the district, and about 
129 arc lamps would be placed on the new electric tramway columns 
in Green Lanes, West Green Road, and other thoroughfares, and it 
was expected that 50,000 to 100,000 lamps would be taken up by 
private consumers within two or three years. They recommended 
the high-pressure system with low-pressure distribution. The 
chimney shaft of the new dust destructor would be sufficiently large 
to deal, not only with the refuse gases, but also with the gases from 
the electricity supp!y works which it was contemplated to build in 
close proximity, and to use the power from the deetractor. : 

The estimated cost of the undertaking was £96,500, and it would 
not be necessary to charge more than 4d. per unit for lighting pur- 
poses and Yd. for power purposes in order to work the undertaking 
at а profit. The income was es'imated at £17,3:6, less £8,358 for 
working expenses, the net result being—estimated gross profit, 
£8,998, less £5,790 for repayment at 6 per cent. on loan of 496, 500, 
leaving a net profit of £3,208. They advised an early commence- 
ment of the worke, and thought the Council wise in retaining its 
electric lighting powers. 

The clerk had written to the North Metropolitan Electric Light 
and Power Co. for terme, &., on which they would be prepared to 
supply electricity in bulk for distribution. 

The company replied giving а map of their tramway and light 
railway undertaking and full particulars. The Committee, however, 
declined the offer, апа asked the engineers for a further report. 

The engineers presented a modified report, giving the cost of 

the scheme at £59,540, and the profit at, gross £6,027, net £1,527. 
That scheme reduced the number of streets, part of St. Ann's 
Road, all Woodlands Park Road, Harringay Road, and other 
thoroughfares being struck out. 
. The Committee recommended the adoption of the moditicd 
scheme, and that application be made for a loan of £70,000 to defray 
the cost of the works. А three-hour discussion ensued, and it was 
eventually agreed that a representative of the company should be 
asked to attend a meeting of the Council on September 24th. 


ELECTRIO TRAOTION NOTES. 


Carlisle.—The Electricity Committee has recommended 
the T.C. to make a uniform charge of 1564. per unit for current 
supplied to the Tramway Co., on condition that a 10 minutes’ ser- 
vice is guaranteed, and a minimum consumption of 350,000 units 
per annum. 


Failsworth.—The U.D.C. has received the В. of T. 
sanction to the borrowing of £25,670 in respect of tramways pur- 
chase and reconstruction. The loan will date from April lst, when 
the lease of the lines to the Corporation of Manchester is deemed to 
have commenced. The Council has accepted the offer of a loan 
bearing interest at £3 78. 6d. per cent. from the Manchester ('orpora- 
tion. 

Glossop.— Yesterday the opening ceremony of the electric 
tramway system, owned by the Urban Electric Supply Co., was per- 
formed. There was а reception by the directors at the electricity 
works. 


Kilmarnock.—4A Glasgow paper says that the T.C. on 
12th inst. considered accounts amounting to over £1,800 for ex- 
penses connected with the provisional order for electric traction. 
A good deal of discussion took place with regard to several of the 
items, and particularly to the charge of £262 10s. by one of the ex- 
pert engineers who gave evidence, bat all the accounts were pasecd 
by 13 votes to 8, the minority voting for delay. 


Leicester.—About 1,100 men are engaged on the con- 
struction of the permanent way for the new electric tramways. 
The work is proceeding apace, and the last section of the main line 
has been reached. 


London.— In addressing the shareholders of the North 
Metropolitan Tramways Co. last week, Mr. George Richardson 
gaid :—'' The London County Council had not yet finally decided 
what system of electric traction was to be adopted on the 
tramways which they at present leased from them, but unfor- 
tunately their inclination seemed to be in favour of the more 
costly conduit system. This would mean about three times the 
cost of the overhead system." A resolution was passed authorising 
the sale to the Metropolitan Electric Tramways, Ltd., subject to the 
consent of the Board of Trade, of certain portionsof the tramway 
belonging to the company in the districts of Stcke Newington and 
Hackney. 

On Wednesday morning, under the L.C.C. schemes, à number 
of South London thoroughfares not previously traversed 
by tramways, were being broken up by gangs of men for 
the purpose of laying down the electric system. The important 
junction works at the Elephant and Castle in regard to the tratlic 
down the New Kent Hoad and Walworth Road are practically 
completed, and it was anticipated that the two roads would be open 
before the end of this week. 


Manchester.—There is а part of“ Greater Manchester," 
lying within the district of the Withington Urban Council, still 
unprovided with tramways. The Mauchester Tramways Committee 
lately made an offer to the Withington Council to take over оп a 
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long lease the lines to be constructed along certain leading thorough- 
fares, at a rental sufficient to cover the interest and sinking fand 
payments in respect of the capital expenditure incurred, aud to bear 
the cost of maintenance. The Withington Council at ite meeting 
last week considered this question, and decided that all future lines 
in the district must be double, and that the work of construction 
could not be proceeded with until powers were obtained for 
widening the roads. Withington, in any arrangement that may be 
made, requires Manchester to pay the cost of construction and 
up-keep of the new lines, and the cost of carrying out the necessary 
road improvements and of obtaining Parlismentary powers. It is 
doubtful if Manchester will accept such terms, as in a few years it 
is highly probable the Withington District, which covers a large 
area, will be incorporated within the city. 


American Electric Railway Statistics, — The 
United States Census Office has issued its report on street and 
electric railways for the year ending June 30th, 1922. It was 
prepared under the supervision of the Chief Statistician of Manu- 
factures, and contains an enormous mass of statistical data, about 
180 pp. out of the total of 193 being closely packed with small- 
typed tabulated matter. Many of the tables are of great value 
looked at from the electrical engineer's point of view, for they 
contain information which is worthy of study—it is а work 
requiring some amount of patience— respecting the pbysical equip- 
ment of the roads, power station plant, &c., wbich it is rightly 
suggested will be of interest to all engaged in the industry. We 
are glad tolearn from the “ letter of transmittal " of the chief atatia- 
tician, Mr. W. M. Steuart, that Mr. T: Commerford Martin and Mr. E. 
Dana Durand are preparing a final report, which will contain an 
analysis of all details respecting electrical and other systems; they 
will also discuss the development of the modern street railway 
system, the generation and distribution of electric current, car 
equipment, and а variety of other features upon which the tech- 
nical efficiency and economy of the street railway service depend. 
We must content ourselves at the moment by giving a few of the 
total results, At June, 1902, 987 companies controlled or owned 
22,577 miles of single track, and their capital debt was 32,308,282,099, 
the average net capital liabilities per mile being $96,287. 


Passengers carried 5,871,957,830 
Total income . as ace e uio k 250,504,627 
»* expenses ee ee ee @e ee 2 219.907,60 
Wage-earners . $e ys we xd 133.641 
Wages paid oe ee oe 380,770,419 
Salaried officials and clerks .. sis ae „128 
ўз үз 5 » (Salaries paid) .. 37,499,716 
Miles of electric line .. 21,920 miles 


[97:2 per cent. is trolley, and wooden poles are used for 50:3 per cont.) 
Number of electric cars i "m T ‚6 
»" РА » carrying electrical 
equipments... 
Number of cars having fenders T 
Cars fitted with hand brakes 


n » „ ar 


50,699 
49,273 (64'8 per cent.) 
68.90 (95 4 per cent.) 
i v ats 7,905 (11°8 per cent.) 
ўз РА „ other varieties ої mecha- 
nical brakes " .. is 5,148 (77 per cent.) 
[More than half the cars are heated, 63:1 per cent. being heated by 
electric apparatus, and the remainder by stoves, hot water and other 


means, | 
Cars lighted electrically 55,708 
fi i by oil, gas, &a. $a "E 6,666 
Horses employed for operating roads  .. 2,117 
Turning now briefly to the power-house equipments, we find that 
764 companies own 805 power houses, but there are others which it 
has been impossible to include. 540 companies use steam generators, 
there being 2,336 engines [total 1,298,133 н.р., or average 556 н.р. 
per engine], 317 having а total horse-power of more than 1,000 
each [579,825 н.р., or 1,829 per engine]. Water power is used for 
generating purposes for 49,153 H.P., there being 159 water-wheels of 
309 H.P. average. The steam boilers number 3,853 of 893,205 н.р. 
The following table states the number of generators, the direct cur- 
rent and alternating current machines being shown separately :— 


А Alternating 
Direct current. ourrent. 
Generators. 

Num-  Horse- | Num- | Horse- 
ber. power. ber. power, 
Total oe ee ee ee ee | 2,861 972,314 441 281 ‚994 
500 н.г. or under E T gs $a 2,824 422,924 829 61,935 
Over 500 н.р. but under 1,000 4» > 328 218,934 51 86,118 
1,000 н.р. and over са - s | 209 830,456 58 | 183,571 


In the other pages such matters as capital expenditure, operating 
expenses, speeds, and accidents are shown; but our object at the 
moment is merely to give an outline indication of the main 
reaulta, 


Neweastle-on-Tyne,— The general manager of the 
Corporation tramways (Mr. A. E. Le Rossignol) has issued his first 
report on the year’s working ending March 25th, 1903. This shows 
the total revenue to have been from all sources £153,822, and the 
total working expenses, including the arc lighting of the city, wera 
£89,313, leaving а gross profit of £64,509. The working expenses 
are at the rate of 6 344d. per car-mile run. If the proportion of 
cost chargeable to the arc lighting be deducted, the net working 
expenses of the tramways come out at the rate of 6:174d. per car- 
mile run, the net traffic receipts being £150,334, or at the rate of 
10 675d. per car-mile, and the ratio of working expenses to the 
receipts being 57:84. For the year under review there were 
3,379,119 car-miles run, and 33,474,122 passengers carried. The 
work of the trams was commenced on December 16th, 1901, and at 
that time there were 14} miles of track available, and at the 
present time there are 98 miles of single track. About 140 cars 


are the maximum used. Mr. Rossignol says the plant has worked 
satisfactorily, but the increase of cars has on occasions made the 
margin of power very small, More is to be installed. 


Prestwich.—The U. D. C. intends asking the B of T. 
to sanction a loan of £24,125 for the construction of tramways in 
Bury Old Road, &c. It is intended to continue the line from 
Heaton Park main entrance to Besses-o'-the-Barn, where it will join 
the line from Salford to Whitefield. 


Sunderland.—At a meeting of the T.C. on the 12th 
inst. it was decided that a scarfed Dicker joint be used in connection 
with the Lawrence Street tram extention. 


Tramway Provisional Orders. — The report of the 
Board of Trade of their proceedings under the Tramways 
Act, 1870, during the session of 1903, has been issued as a 
Parliamentary paper (Cd. 1,732]. It states that 14 applications 
were made to the Board of Trade in December, 1902, for provisional 
orders under the Tramways Act, 1870—namely, Barrow-in-Furness, 
Burton-upon-Trent Corporation, Bury Corporation, Cardiff Corpora- 
tion Extensions, Halifax Corporation, Horsforth Urban District 
Council, Huddersfield Corporation, Ilford Urban District Council, 
Keighley Corporation, Leeds Corporation, Leeds and Guiseley, 
Newcastle-upon-Tyne Corporation, Portobello and Musselborough, 
and Ramsbottom Urban District Council. All the applications 
included power to construct new or extension tramways, and all 
except three were promoted by local authorities. The aggregate 
length of the proposed tramways was 14 miles 5 chains of double 
line and 21 miles 56 chains of single line, and the estimated 
expenditure was £447,922. The Halifax and the Ilford applications 
were withdrawn by the promoters. Twelve applications were 
granted by the Board of Trade, and provisional orders made. The 
Leeds and Guiseley order was not, however, proceeded with, owing 
to the failure of the promoters to make the prescribed money 
deposit. The remaining orders were submitted to Parliament for 
confirmation in two Confirmation Bills, which received the Royal 
assent on August 11t-h.— Times. 


TELEGRAPH AND TELEPHONE NOTES. 


Guernsey Telephones.—The Manchester Guardian 
prints some comments emanating from “А Correspondent "— 
generally a very indefinite source, but occasionally giving rise to 
suspicions—relating to the success of the Guernsey municipal 
telephones. It is stated that at the end of 1902 the number of sub- 
scribers’ lines in existence was 937, the total lines working, exclusive 
of junction lines, being given at 1,073. The actual cost per line 
works out at £17 118. 4d. each. The total revenue for the last 
year was £3,483 бв. öd., showing ап average per line per year of 
£3 4s. 11d. £2,717 128. 5d. has been set aside out of revenue for 
capital, sinking fund апа depreciation, after paying interest, Post 
Office royalty, and all working expenses. А special contingency 
fund has also been set aside out of revenue, which stands at £195 
9s. 11d. After making these payments the net profit realised 
during the year 1902 was £157 28. 7d. The object of “A 
Correspondent" is revealed in the general conclusions at which 
he arrives in his closing рагартарів : —“ On the whole, therefore, 
it is safe to conclude from the experience of Guernsey that а muni- 
cipal telephone system can be worked efficiently апа cheaply and 
with some profit to the ratepayers. When thecharges of Guernsey 
are compared with those which are made in this district, it will be 
seen at once that the subscribers of the National Telephone Co. are 
charged an excessive rate for services at least no better than those 
provided by the Guernsey Government." 


Telegraphic Interruptions and Repairs :— 
CABLES, 


INTERRUPTED, REPAIRED, 
Latakia-C 8 [37 ee ee ee 0 0 ee June 90, 1899 ee ee 
Trinidad-Demerara No. 1 m ee oe eo Aug. 37, 1901 .. ee 
Dominica-Martinique oo ее ee ee ee May 8, 1902 oe eo 
Bt. Lucia- Martinique ee ee ee ee ee May 8, 1902 eo , өө 
Guadeloupe-Martinique ee ee oe ee May 9, 1909 oe eo 
Martinique-Puerto Plata ee ee ee ee July 10, 1909 ee ee 
Cayenne-Pinheiro eo eo oe ee ee Aug. 18, 1909 ee oe 
St. Lucia-St. Vincent T ec "P ee Sept. 19, 1902 .. eo 
Reissa-Issa eo өө ee ее ee ee Oct. 22, 1902 ee os 
Reiasa- Yemani ee ee oe ee oe ee Oct. 22, 1902 ee eo 
Paramaribo-Cayenne .. T ee os ee Feb. 27, 1908 
New York-Haiti oe ee ee oo 


ee ee 


ee April 18, 1908 se ee 


Fao-Bushire as oe .. July 28, 1903 .. чя 
Bolama-Bissao .. ee eo .. Aug. 4, 1909 .. My 
Antigua-Guadeloupe . .. Aug. 9, 1903 


Jamaica-Colon .. ss 85 . Aug. 11, 1903 is Aug. M, 1908 
LANDLINES, 
To Puerto Barrios oe 


.. July 28, 1908 
Rome-Pera ae i 


és ve is .. Aug. 8, 1903 .. s 

Wireless Telegraphy.—A Press report from Berlin says 
that the preliminary Wireless Telegraph Conference came to an 
end on Thursday last week. The delegates of most of the States 
represented at the conference are said to have reached an agreement 
as to the most important principles for the international regulation 
of wireless telegraphy. Germany will, it is anticipated, shortly 
issue an invitation to the European naval Powers and the United 
Btates of America to hold a conference on the basis of this agree- 
ment, with a view to the conclusion of a Convention concerning the 
regulation of wireless telegraphy and the necessary means to be 
employed for putting the provisions of the Convention into 
operation. 

Reuter reporte that ' an attempt” will be made to send bulletins 
announcing the results of the America Cup yacht races to Poldhu 
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te “The company will 
send the results to Cape Cod, whence they will be repeated to 


g. he 
spoke in ignorance of the statements which have been made 
from time to time about " accomplished facte" will be avail- 


rformances 
matter of wireless telegrapby. 
to make the remark attrib 
public impatience 2 Our own impression is that the public does no 
А Ба 


7 


care а pin 


at a speed of 500 words а minute,” aD that the “ ultimate success of 
the trans-Atlantic system is certain. No wonder the Financial 
Times says that the Marconi Co.’s shareholders would be gratified if 
Mr. Edison would be more precise a8 to his date. 
there is not а man who doubts for & moment that wireless tele- 

raphy will be ultimately successful even across the Atlantic, but 
this near future „really it is too vague. it i 
there was 80 much unwarranta i 


It sucoeeded in creating 8 moderate and temporary всате among 
some of the old women cable shareholders, who could not be ex- 


the telegraph companies, show boom has spent iteelf. 
pardly likely that the cable market will be affected farther until the 
Marconi or other wireless telegraph companies succeed in doing 
something Worth talking about, both in the direction of efficiency 


in long-distance transmission, speed and вестесу. 


— 


CONTRACTS OPEN AND CLOSED. 
— 


OPEN. 


Aston MHanor.— August 96th. Lamps, oils, meters, for 
the U.D.C. Bee “ Official Notices „ August 14th. 


Bexley.— August 91st. Street lamps and fittings for the 
. D. C. Bee “u Official Notices " August 7tb. 


Bexley.— August 99nd. Wiring buildings for the U.D.C. 
Bee “ Official Notices „August 14th. 


Cleckheaton August 22nd. 
бее Official Notices” August 14th. 


Dorchester August 25th. Тһе Corporation wants 
offers for assisted Wiring. See Official Notices to-day. 


Edinburgh. August 96th. Arc lamps for public light- 
. Вее “ Official Notices ” August 14th. 


Germany.—Tenders are at present being invited by the 


Municipal Authorities of Tubingen for the sup ly of a new steam 
ici cen electric lighting 


The Municipal Authorities of Riesenburg, Western Prussia, are 
inviting tenders for the establishment of a central electric lighting 
station in the town. 

The Municipal Authorities of Wangen (W artemburg) are at 
present inviting tenders for the concession for the electric lighting 
of the public streets and buildings. 


Grimsby.— The Corporation wants tenders for 9 motor 
balancer and switchboard, and underfeed stokers to four poilers. 


See “ Official Notices „ August 7th. 


Guadeloupe. — Augu 
gust 29th next by the municipal authorities of Point à Pitre 


Holland. —October ist. ‘Tenders are being invited by 
ici authorities of Utrecht for the construction and 
equipment of а central electricity station for ligbting and power 
urposes tramway. 

Tenders are being invited 
municipal authorities of Besster- 


cezebaenys (Neusohl) for the establishment in the town of а central 


electricity generating station of & capacity of 500 H. F. 


Light and power installation 
in generating e * Official Notices to-day. 


Launceston (Tasmania) , — September 28th. 
See “ Official Notices " June 12th. 


Four 5, 000-H. F. vertical- 
Onicial 


Ipswich. — August 28th. 
station, &c. бе 


500 or 


Bes “ 


Cables for the U.D.C. | 


New South Wales. — September 12th. 
being invited by tbe Railway Commissioners for New South Wales 


for an additional generating get of 1,500 KW. for their tramway 


Pietermaritzburg.—PePtem»e 7th. Poles and over- 
head equipment for the Corporation tramways. See Official 


Notices” to-day. 


portugal.—October 91st. Tenders are being invited 
until October Qist by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Radcliffe.—September 5th. 


feeders, cables, conduits and accessories. 
to-day. 


Tramway and lighting 
See “ Official Notices 5 


. Tenders are being invited until 
the 25th inst. by the Spanish Post and Telegraph authorities for the 
concession for the establishment and working during & period o 
: i Particulars 
be obtained from, апд tenders are to be sent to, La Direccion 
General de Correos y Telegrafos, Carretas, 10, Madrid. 


Spain.—Augast 25th. The Spanish Post and Telegraph 
authorities are inviting tenders until the 25th inst. for the establish- 
ment of telephonic communication between Gijon (Ovildo province) 
and Pola de Siero vid d La Collada. Particulars may be 
obtained from, and ten to be sent to, La Direccion General 
de Correos у Telegrafos Carretas, 10, Madrid. 


stoke-upon-Trent.—Septem>* lith. Pipe-work, non- 
conducting covering, snd water-softening plant for the electricity 
scheme. Bee" Official Notices " to-day. 


Swindon.— Au st 26th. Rails, permanent Way, and 
paving for Corporation tramways. See “ Official Notices » July 31st. 


Turkey.— Tenders аге at p 
Turkish Post and Telegraph Authorities 1n Constantinople for the 


am. — August 918%. 
booster, &с. Вее “ Official Notices » Jaly 31st. 


— .w — 


CLOSED. 


Bury St. Edmunds.—The T.C. has accepted the tender 
of Mr. F. Espir for the supply of accumulator boxes at 78. 64. each. 


Derby.—The Chloride Со. ів to supply accumulators to 
the electricity works at £2,813 ; and Messrs. Johnson & Phillips will 
supply switchboard work at £1,276. 


Heston and Isleworth.— The contract for the supplying 
and erecting of arc and glow lamps for street lighting W83 placed 
with Messrs. W. T Works Co., who are also 
supplying the feeders, 85 noted in this columa last week. 


Hove and Colchester.—The Hove Electric Lighting Co. 
placed an order with W. Т. Henley's Telegraph Works Co. for 
the supplying and laying, on the solid system. of paper-insulated 
The same company has also secured the contract for 
tramway feeders for the Colchester Tramways 88 gub-contractor to 


Johannesbarg.—A Reuter dispatch from Johannesburg 
says that the tenders sent in for the supply of the material of the 
municipal electric tramway were to be considered by the Municipal 
Council last Friday. The Tramway Committee recommended the 
acceptance of the Brush Electrical Engineering Сов tender for 
grooved and Vignoles rails and fisbplates, of Belgian make, at 
cent. discount. n the course of an 
, the municipal engineer eaid that if British manufac- 
turers insisted оп prescribing the quality of the goods which they 
were Willing to supply instead of making what their customers 
asked for, they could hardly complain if they failed to secure orders. 


sunderland.—The Council has accepted the tender of 
Messrs. J. H. Holmes & Co. for an additional tramway gwitchboarc 


panel; that of the Harrison Patent Filter Co. for а feedwater puri 
fer;,and that of Mr. J. Crosby, of Newcastle, for steam рір 
coverings. 


— 


ADDENDUM TO ELECTRIO TRAMW AYS 


LIST. 


pe 


Grasaow.—Electrical engineer, E. T. Goslin. 
double, $ single. Bail 


77,179,549. Cost 
to receipts, 95 ! 
Nine miles to const! 
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THE CENTRAL STATION ENGINEER. 


Tun Ipswich T.C. has confirmed the appointment of Mr. FRANK 
AvvoN as engineer and manager of the electricity and tramways 
undertaking at £400, to increase by £40 per annum for three years. 
Mr. Ayton has been acting as Messrs. Kennedy & Jenkin's resident 
engineer at Ipswich since October last. 

The Eastbourne T.C. has increased the salary of Mr. J. K. 
BrypaEs, the borough electrical engineer, from £350 to £400. 

The U. D.C. of Farnworth has increased the salary of Mr. PEMBER, 
electrical engineer, by £50 a year. 

Mr. Н. B. Pool RY, manager of the gas and electricity depart- 
ment of the Stafford Corporation, has had his salary raised from 
£400 to £500. 

An error occurred last week in our note respecting the new 
appointments at Hull. These should have been stated thus :—Mr. 
Н. BELL to be city electrical engineer; Mr. J. WILKINSON to be 
tramways electrical engineer. 

There were 35 applications for the post of assistant electrical 
engineer at Bray, and Mr. A. T. Evans, of Wolverhampton, was 
appointed. 


NOTES. 
Motor-Car Reliability Trials,—The Automobile Club 


has made arrangements for ithe fifth annual reliability trials of 
motor-cars to take place from September 18th to 26th. We are 
informed that the trials will be of reliability and not speed. 
Elaborate rules have been drawn up, whereby over 130 cara, each of 
which will be under the continuous observation of an official Club 
Observer, will cover 1,000 miles at slow touring speed. It will be 
the Observer’s duty to note every stoppage for repairs or adjust- 
ments, and even for filling the petrol tanks, so that an absolutely 
reliable report will be obtained as to the performauce of the cars 
over that distance. In addition to considering ordinary reliability, 
a number of other points are to be taken note of in making the 
awards for these trials. Probably the one which will be the most 
appreciated by the British public is the award of 'marks for absence 
of dust raising. The effect of these trials will be to draw the 
attention of the makers to this important question, and so to greatly 
popularise the use of such vehicles. The routes of the trials will 
extend from the Crystal Palace to various seaside places and back 
on the same day. The places visited include Margate, Folkestone, 
Eastbourne, Bexhill, Brighton, Worthing, Southsea and Win- 
chester. 


The London Traffic Commission.—We read in the 
Times that the sub-commission of six members who have been 
delegated to investigate all the systems of traction and transport 
inthe United States will sail on September 18th for New York. 
The Commissioners are expected to return about the middle or end 
of October. They will visit, among other places, New York, 
Boston, Philadelphia and Chicago. The most important of their 
duties will be to look closely into the comparative merits of sub- 
ways and tube railways. On their return the Commission will 
resume their sittings in November. Up to the present time they 
have been concerned mainly with the evidence of the J.ondon 
County Council, which is not yet quite finished, and they will pro- 
ceed with witnesses from the municipal borough councils and other 
local authorities in the vicinity of London who are interested in 
the question of metropolitan transit. Afterwards they will receive 
evidence from the great railway companies and tube railway com- 
panics. The Commission do not intend to report on the locomo- 
tion in London until they have personally examined into the means 
of transit which exist in the great cities of America and Europe. 
The report will probably be presented to Parliament at the close of 
next year. It is so satisfactory to learn that we have only to wait 
another year and a half for some opinions on a matter which mis- 
taken men have regarded as one of urgency. 


Appointments Vacant.—Two shift engineers (£120) 
and two switchboard attendants (35s.) are required by the Central 
Electric Supply Co.; а shift engineer (30s.) is wanted for Canter- 
bury ; Portsmouth—two assistant engineers, salary £105, rising to 
£120; assistant engineer for Kendal electricity works (£120); 
switchboard attendant for Carlisle (25s.); clerk for Ilford E. L. 
Department at £100; arc lamp mechanician for Islington. See 
“ Official Notices" to-day. 


Electric Shock — Accidents.— An employé at the 
Levenshulme station of the Manchester electricity department 
received a severe shock on 8th inst., through touching a lever with 
an ungloved hand. 

On the 16th at about 9 o'clock, a horse which was crossing the 
rails of Volk's Electric Railway, stepped on to the live conductor 
and was at once electrocuted. The line is worked at a pressure of 
only 160 volts. Current is only switched on to the line in short 
sections automatically as the cars pass over. 


Personal.—Mr. J. К. P. Lunn, borough electrical engi- 


neer, Darlington, has been appointed general manager of the electric 
tramways which are being laid down in that town. 


Utilising Exhaust Steam in Condensing Turbines. 
Prof. A. Rateau's paper on the above subject, read at the Newcastle 
meeting of the North of England Institute of Mining and Mechanical 
Engineers, dealt with the question of utilising steam exhausted 
from intermittently running engines, by allowing it to escape into 
an accumulator and be used thence through а condensing turbine. 


The accumulator is simply a low-pressure boiler of vertical form 
containing trays of water which, with alternate higher and lower 
pressure, will absorb steam or give it out again. Winding engines 
specially claim the author's attention. He cites the case of those 
at the No. 5 pit of the Bruay Colliery in the Pas de Calais field. 
The engine winds from a depth of 755 ft., makes about 50 winds 
per hour, and uses about 17,500 lbs. of steam, owing to the un- 
favourable conditions under which such engines must work exposed 
to intermittent cooling effects. Of this, 3,500 lbs. is supposed lost 
by condensation, leaving 14,000 lbs. per hour for further use ; and 
this, he calculates, would produce 400 net electric horse-power-hours 
if used through condensing turbines. For obvious reasons, & 
winding engine cannot be of condensing type, and all will be 
familiar with the loud exhaust of the colliery winding engine and 
appreciate the possibility of turning this to good use in generating 
electricity for lighting and power purposes. 

The author would turn all waste steam into the accumulator, and 
secure from it the energy of condensation. Similarly he treats of 
the case of a steel works making intermittent draughts on power 
provided by rolling-mill engines. 16 is not unusual for such an 
engine to use 44,000 lbs. of steam per hour. This would suffice to 
drive an engine of 1,000 E. H.. He considers that such power is more 
cheaply to be obtained than the same amount of power through the 
agency of blast-furnace gases. 

The economy of the author's system is twofold. First, boilers are 

economised, and several hundred electrical horse-power may be 
got with no increase of boilers ; and, secondly, coal is economised. 
- He gives some rough calculations of economies to be expected. 
The accumulator at Bruay contains 30 tons of cast-iron basins about 
4 in. deep each. The pressure in it varies from 0 to 5'7 lbe. per 
square inch. Should the turbine draw out the whole of the accu- 
mulated energy available it would be automatically supplied with 
boiler steam. One would suppose that less iron and more water would 
have produced a more eflicient accumulator, the product of the 
specific gravity and of the specific heat of water and of iron being 
in favour of water. 

The Rateau system has in effect been carried out, says Mr. 
Walton Brown, at the Farme Collieries, by turning the exhaust of 
а 24-in. high-pressure beam pumping engine into а low-pressure 
boiler, whence was drawn the steam for a pumping engine of 60 in., 
and a 42-in. winding engine working at 5 lbs, pressure only. Steam 
flows into a vacuum at во high a velocity that the turbine certainly. 
appears well suited for using the energy of flow of such steam on 
its way to the condenser. 

The Rateau system of combined engines certainly merits con- 
sideration, and should be useful to electrical engineers and managers 
of mines who wish to iinstal electrical power. They may do so 
thus without increase of boiler plant or coal consumption. 


Sweet are the Uses of Advertisement !—The news- 
papers of Oklahoma are severe on storekeepers who do not advertise 
properly. The following illustrates the method of attack:—A 
donkey stepped into & store, and the proprietor approached the 
beast and asked : ' What are you doing here? You know this is no 
place for a donkey." I am here," said the donkey, " because I 
saw your advertisement on the fence that surrounds my pasture. I 
knew you too must be & donkey, or you would place your advertise- 
ment in & paper, where it would be read by people, not donkeys. 
Being lonesome to-day, I thought I would be neighbourly and make 
a fraternal call.” 


Electrical Workers in South Africa.—Steps are 
being taken for the formation of a South African branch of the 
Electrical Trades Union. Mr. Н. С. G. Oakshott, a consulting 
engineer, of Graham's Town, is responsible for the movement, and 
іп a letter to the South African News last month he wrote:“ Iam 
informed that at the present time a large number of electrical 
workers are being recruited for South Africa. I have ventured to 
place before the English committee the precise conditions of em- 
ployment in South Africa, and have at the same time warned 
members of the Union of the exact state of our labour market here. 
The substance of my report is to the effect that although one hears 
from all quarters that that market (as far as electricians 
are concerned) is overstocked, the facts of the case are 
that it is only overstocked in one sense, and that is, that 
there are numbers of incompetent electricians out of employ- 
ment. I have received communications from mine managers on 
the Rand and elsewhere, stating that there are always openings for 
competent and steady men. It is therefore necessary, in order that 
both employers and employés may be protected, that a system of 
registration should be inaugurated, and I hope the time may soon 
arrive when we may look to the Government to institute 
such а system. The plan is feasible of making it compulsory 
that every immigrant should register his trade or profession on 
landing in South Africa, and in the case of electricians should be 
placed in direct communication with the local secretary of the 
union, who should record details of the applicant's qualifications, 
&c. It is unneceseary for ine to point out the damage that is done 
by the presence in this country of numbers of incompetent and 
inexperienced men." 


Siloxicon and Carborundum.—Mr. E. С. Acheson, 
who discovered the process for making carborundum, as well as 
that for making siloxicon, has furnished our Niagara Falls corre- 
spondent with further information about these products of the 
electric furnace: — In the descriptions of the new refractory 
substance, siloxicon, that have recently appeared in the newspapers, 
it has been stated that siloxicon is inoxidisable ; but recent investi- 
gations have shown that this is not true. Siloxicon, while variable 
in composition, may be represented by the formula Si C.O, and 
when it is heated to or above 2, 674 F., іп an atmosphere oontaining 
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a large amount of free oxygen, decomposition takes place, probably 
in accordance with the following equation :— 
If the siloxicon be in the form of a brick or other moulded mass, the 
reaction occurs on the surface, producing а vitreous glaze, which, in 
most instances, is tirged light green from the presence of iron. 
In the absence of free oxygen, or in a reducing atmosphere, no such 
decomposition occurs, and the temperature may be raised to the 
point of the formation uf carborundum, or, approximately, 5,000" F., 
before any cnange occurs; then it takes place, it is thought, in 
accordance with this equation :— 

Si,C,O = SiC + Si + CO, 
solid carborundum remaining, while the vapours of silicon and 
carbon monoxide are given off. It is interesting to note that after 
having discovered this oxidation of siloxicon, tests were made with 
carborundum, and it was found to be affected in a manner exactly 
similar to siloxicon—notwithstanding the fact that for more than 
12 years it had been generally considered inoxidisable. 


“ Science Correspondence.” — The correspondence 
classes in electrical and mechanical engineering, conducted by Prof. 
A. Jamieson, M.I.C.E., whose reputation as a teacher renders com- 
m endation on our part superfluous, should be of great assistance to 
students who are unable to attend oral classes. Particulars will be 
found in our advertisement columns. 


Ramsgate Tramear Accident.—Oao Wednesday Major 
Von Donop held а Board of Trade Inquiry into the accident which 
occurred last week. Evidence was given by the drivers of both 
cars, and one of the conductors, and by Mr. Humphries, the company's 
engineer. We shall make further reference to the matter next week. 


NEW COMPANIES REGISTERED. 


Ekstromer Accumulator Co., Ltd. (78,175).—This company 
was registered on July 29th, with a capital of £25,000 in £1 shares, to acquire a 
patent provisionally accepted in the name of E. C. Ekstromer and another, 
numbered 7,773 of 1903, relating to improvements in accumulators and ap- 
paratus for preparing and applying the same, and any foreign patents to be 
granted in respect: thereof, to adopt an agreement with E. C. Ekstromer, G. H. 
Lloyd and C. von Buch, and to carry on the business of manufacturers of and 
dealers in accumulators, dynamos and electrical apparatus gerernlly. The 
first subscribers (each with one share) are: J. 8. 8. Bogle, Palmerston House, 
E.C., chartered accountant; H. R. Oldfield, 13, Walbrook, I.. C., solicitor; 
C. Vercoe, 102, Anerley Park, 8.F., mechanical engineer; J. A. Scrivener, 20, 
Bucklersburg, E.C., :ecretary; J. P. Titterton, Craigowan, Boscombe Rond, 
Southend, incorporated accountant; E. W. Ralph, Summerbank, Whitworth 
Road, South Norwood, clerk; and E. ©. Andrewes, 14, Trebor Terrace, 
Shaftesbury Road, East Ham, clerk. No initial public issue. Table "A" 
mainly applies. 


Timothy Morris, Ltd. (78,199).—This company was registered 
on July 80th, with a capital of £2,000 in £l shares, to acquire the business of 
electrical engineers carried on by T. Morris and G. H. G. Jenkinson, nt 173, 
Hockley Hill, Birmingham, as ‘Timothy Morris & Co.,“ and to carry on the 
same And the business of general engineers, manufacturing electricians, imanu- 
facturers of scientific apparatus, &e. The first subscribers (each with one 
share) are: -T. Morris, 100, Leonard Road, Handsworth, electrician; G. H. G. 
Jenkinson, 11, Lozells Street, Aston, manufacturer; А. C. Townsend, Linwood, 
Clarence Road, Four Oaks, Warwick, manufacturer; A. Tomkins, 39, Hockley 
Street, Birmingham, electrician; W. H. Harvey, 12, Sutton Street, Holloway 
Head, Birmiogham, clerk; Н. Tomkins, 365, Pershore Road, Birminghain, 
jeweller; and C. Tomkins, 65, Wiis Street, Lozells, Birmingham, jeweller. 
No initial public issue. Registered without articles of association. The first 
directors are T. Morris, A. C. Townsend, A. Tomkins, W. II. Harvey, Н, 
Tomkins and C. Tomkins. 


Column Printing Co., Ltd. (78,207.)— This company was regis- 
tered on July 31st, with a capital of £10,000 in £1 shares, to acquire the business 
of the Column Printing Telegraph Syndicate, Ltd., to adopt an avrecment with 
the said syndicate and G. A. Robertson, to erect wires and apparatus for trans- 
mitting news (especially between persons in the same district), to nct as news- 
agents, advertising agents and printers, &c. The first subscribers (each with 
one share) are :—C, J. Smith, 6, Mincing Lane, E. C., solicitor; J. Moore, 26, 
Nightingale Gardens, Clapham, journalist; W. P. Forbes, The Chilterns, Wan- 
stead, advertising manager; G. F. Turner, 9), Alexandra Road, N., tele- 
graphist; J. Lanyon, 25, Winterwell Road, Brixton, S. W., secretary: E. von 
Bibra, 29, Great Tower Street, E. C., restaurateur; J. A. Moore, 30, Felduy Road, 
Lewisham, journalist. No initial public issue. The first directors are J. 
Moore, W. P. T. Forbes and J. II. Harris; qualitication £100: remuneration as 
fixed by the company; registered оћісе, 5, New Bridge Street, Е.С. 


South Western Electrical Co., Ld. (78,230).—This company 
was registered on August Ist, with a capital of £5,000 in £1 shares, to carry on 
the business of electrical engincers, contractors, merchants, &c. The first 
subscribers (each with one share) are:-—K. Cross, 39, Devonshire Hill, Hainp- 
stead, clerk; Miss R. Neale. 31, Pepys Road, Wimbledon; Mrs. J. Neale, 31, 
Pepys Road, Wimbledon ; G. Neale, 2, Palace Terrace, Fulham, 8.W., elec- 
trician; J. Fuller, lla, Kingswood Terrace, Fulham, S. W., electrician; W. A. 
Dyer, 6, Elm Grove Road, Barnes, S. W., electrician; and W. Whillans, 178, 
New King's Road, Fulham, mechanic. Minimum cash subscription, £50. The 
number of directors is not to be less than two nor more than three. The 
first are €. Neale and С. E. l'ecezenik. Qualification £10. Remuneration of 
managing director £200 per annum, others £150 per annum. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE third annual report of the Stepney 


Metropolitan Electrical Department indicates the rapid 
Borough of progress which may be obtained under a system 
Stepney of moderate charges. With the low average 
Electricity prices obtained here, practically the lowest in 
Accounts. the metropolitan area, which are attributed to 


the rigid use of the maximum demand syatem, 
with a hightinitial price and low prices afterwards, it is satisfactory 
to note that а surplusof £7,000 has been earned during the second 
and third years of running. Next year the department will have to 


meet its first instalment of sinking fund capital repayment having 
been suspended during the first three years’ working—and although 
the profits will be correspondingly diminished, nevertheless, if they 
maintain their present rate of increase, a handsome surplus should 
result, 

The capacity of plant installed is now 1,220 xw., and the charges 
are for light, power and heat, 8d. per B. T.U. for the first hour, and 
1d. afterwards. Mr. W. C. P. Tapper is the borough electrical 


engineer. 
GENERAL STATEMENT. 

For year ending March 31st— 1902. 1903. Inc. 
Total capital expended T . £114,590 £153,291 £38,401 
Units sold— 

Private lighting sae 724,537 1,321,353 596,816 

Public а. 283,500 437,996 154,496 

Total units sold... bee . 1,008,037 1,759,349 751,312 
Equivalent number of 8-c P. lamps 

connected ... si is .. 33, 146 58,314 25,168 

Number of public lamps .. 95 ares 170 ares 75 arcs 
13 inc. 19 inc. 6 inc. 
Maximum load in Kw. xs vis 506 952 446 
Ravens Gross revenue .. £10,639 £14,518 £8149 
Accounb | » expenditure ... £5,158 £9018 £3,860 
: » profit ... . 45,211 — £9,500 44,289 
Average price obtained 
Private lighting is iss 2.734. 2:758. 024. 
Public Ж T ze NT 1:62d. 160d. — 02d. 
REVENUE STATEMENT. 
1902, 1903, 
Gross. Per unit. Gross. Per unit. Ino. 
Sale of energy .. £10,139 2424. £418,049 2:464. 04d. 
Meter rents, &c. а 182 05d. £65 044. — 01d. 
Sundry receipta — 48 ‘Old. 204 03d. 024. 
Gross revenue ... £10,369 2484. £18,518 2°53d. 054. 


WorKING EXPENSES. 
1902. 1903. 

Gross. Per unit. Gross, Perunit. Ine. 

Р с és vs 49-9 044. 42,710 ата. 134. 

Bteam from destructor ae 1,086 "20d. — £2,031 "2«d. 02d. 
Oil, waste, water and engine- room 

Stores эе 27 as da 182 Od. 3.8 d. *0Jd. 
Salaries and waves incurred in 


generation and distribution .. 732 17d. 1.182 16d. — 01d. 
Repairs and maintenance of build- 


Coal ie ; 


ings, machinery, mains, e. 423 104. T10 ‘lid. Old. 
Works and distribution costs 43,412 "1d. £7,024 d. p 
Rent, rates and taxes : a 807 054, 292 Olid, -- Uld. 
Management expenses, salaries of 
engineer, and clerical staff em 1,096 *26d. 1,311 153. - d. 
General expenses, stationery, f 
printing, law and insurance ө 843 "04d. 361 d. — Od. 
Total works cost. £5,153 1734. 29,18 124.  -004. 
The works costs are stationary despite a considerable 


increase in the cost of fuel largely accounted for by the fa:t that 
the destructor department charged ‘5d. per unit generated by the ir 
steam, as against, 3d. per unit in the preceding year, 


PROFIT STATEMENT. 


1902, 1908. 

Interest onloans  ... кз 8$ we £2,957 £3,808 
Instalment of principal  ... iss газ 117 121 
Cost of temporary building written off ... 102 476 
^alance being net protit ... ө, isa 2,034 5,145 
Gross profit Sas эз . £5,210 £9,500 


—— елинә 


The surplu:!of the * wo years ending March, 1902 and 1903 
amounting t? £7,179, was allocated as follows :— 


To deticiency on first 15 months’ working £2,743 
To appropriation account :— 
Writing off sundry items of capital account 2,833 
To anount carried to reserve—-to meet loan re- 
payments and renewals as ses iji 1,000 
To amount carried to reserve for general depre- 
ciation ... — "T vee 


eee eee 603 


Тик returns of the Barnsley undertaking for 


Barnsley the third complete year, show that very sut- 
Municipal stantial progress has been made in the matter 
Electrieity of output. 

supply. The special features of the year's work are 


the introduction of electric traction on the 
local tramways, which, since November last, has increased the 
output by 110,748 units: and the improvements in other branches 
of supply, which also show alarge increase on thc previous year 
of some 140,000 unita. 
The improvements in works costs (by about jd. per unit), are, 
unfortunately, minimised through extensive alterations to plant, 
nece3sitatediiby the tramway supply, being charged t2 revenue. 
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The results are, however, exceedingly creditable to the late engineer, 
Mr. 8. E. Bastow, aud it is very satisfactory to know that the com- 
mittee recognise the policy of providing а cheap supply and other- 
wise encouraging consumers during the early yearsiasthe true 
means of success. 

The prices charged are:—For private lighting, 4d. per unit, flat 
rate, or, as an alternative, on the maximum demand system, 7d. 
and 2d. per B. T. U. up to 10,000; 7d. and 1d. above that amount. 
Power and traction, 14d. per unit, and in the latter case with 
discounts. 

GENERAL STATEMENT. 
Year ending March 3lst— 1908. 1902. 


Total capital expended “з vii we £54,454 £45,843 
Number of unita sold us iu 556,923 304,415 
Equivalent number of 8-c.P. lamps connected 31,967 22.183 
Public arc lamps без i з 36 arc, 85 incd. 27 arc 
Н.Р. of motors connected ane eee m 303 190 
Maximum load in kw. T T wi 645 Lo 
Gross revenue £6,585 £4,58 
кы | „ expenditure £3,947 £2,074 
: „  prolit NS ds "Y £3,338 £2,513 
Average price obtained private lighting... 3:144. 3`544. 
» Я - traction = 1 5d. — 
REvENUE STATEMENT. 
Gross. Per unit. 
By sale of energy inis 8 з „.  4&0,510  2t0d. 
Sundries... 28 ve и, "S a 75 03d. 
Gross revenue ... „ 46,585 2˙83d. 
WORKING EXPENSES. 
Gross. Per unit. 
Coal and other fuel "n А £932 40d. 


Oil, waste, water and engine room stores ida 211 094. 
Salaries and wages incurred in generation and 


distribution ... s "E ds EN 566 24d. 
Repairs and maintenance of buildinge, ma- 
chinery, plant, Ke. КР des T 449 19d. 
Works and distribution costs. — 92d. 
Rent, rates and taxes  ... SA AS 8 613 26d. 
Management expenses ET ne T 319 14d. 
General establishment charges, printing, 
stationery, insurance 5 E а 117 05а. 
Special charges a A - iss 39 02d. 
Total works costs ia "- e. £3,247 1:39d. 
PROFIT STATEMENT. 
To intercst on loans... T £1,718 
To sinking fund MS gei ks $$. 1,329 
To net profit on year’s working T T" 291 
Gross profit 006 een eee eee £3,338 


On the year’s working a gross profit of £3,338 was made; and, 
after meeting financial charges, a net profit of £291 remains, as 
compared with £116 in the previous year. 


CITY NOTES. 


Primitiva Gas and Electric Lighting Co. 
of Buenos Ayres. 


A MEETING of debenture holders was held on 12th inst. to consider 
the agreement between the company and the Deutsch Uebersceishe 
Elektricitiits Gesellschaft for the purchase of the electrical portion 
of the company’s undertaking. The German company is to pay the 
company £15,000 every six months for a period of 41 years, this 
being calculated to redeem the whole of the debentures and to leave 
a profit for the company. The resolutions authorising the transfer 
of the business werc passed. 


London Electric Supply Corporation.—The directors 
have declared an interim dividend for the half-year ended June 
30th last at the rate of 6 per cent. per annum on the preference 
shares. 


W. T. Henleys Telegraph Works Co,—An interim 
dividend at the rate of 12 per cent. per annum for the half-year 
ending June 30th, 1903, will be paid on the ordinary shares of this 
company on September 1st next. The half-year's dividend on the 
preference shares, at the rate of 43 per cent. per annum, will also be 
paid on the share date as usual. 


Blackheath and Greenwich District Electric Light 
Co.—The directors have resolved that an interim dividend at the 
rate cf 7 per cent. per annum be paid upon the cumulative pre- 
ference shares for the half year ended June 30th, 1903. 


Imperial Tramways Co.—For the half-year ended 
June 30th last, the directors have declared an interim dividend on 
the £10 ordinary shares of 8 per cent. annum. The dividend 
warrants will be payable on and after the 20th inst. 


STOCKS AND SHARES. 


Wednesday Evening, 
ConTINvED shrinkage of values in the Consol market is beginning 
to arouse sentiments of uneasiness in the ranks of iavestore, and the 
movements of the Funds are watched with an unusual amount of 
interest. The mere fact that Consols fell day after day for no more 
ortensible reason than tbe bald one furnished by politics was, of 
course, @ disquieting influence, and up to the time of writing a 
merely trifling indication of improvement has made itself felt. In 
the railway market the feature this week is the flatness cf the 
electrical stocks, felt most acutely in tbe case of the Central 
London varieties. Electric Supply shares and Debentures, how- 
ever, keep а hard market, while the telegraph department is 
scarcely cognirant of any effect produced by the fearful cyclone in 
Jamaica. 

City and South London stock has retrograded still further 
towards that figure of 55, at which it was suggested it would be 
worth buying. The fall, however, was checked by the publication 
of a better traffic than had been looked for. Considering that the 
take compares with one that came at & time when London was 
busily moving about from place to place on account of the Corona- 
tion, the decrease is not at all bad. The Central London traffic for 
the week showed a decline of £1,130, Lut, in our opinion, a great 
dealtoo much is being made of the «ffect of tbe French accident. 
Nobody attributed the London aud North-Western decrease of 
£11,000 to tbis cause, and, as & matter of fact, nearly all the chief 
lines showed up badly against the “ Coronation traffics " of last year. 
Waterloo and City stock has barely moved, allowing for the 
dividend, but Metropolitan and Metropolitan District stock remain 
weak. It is estimated by коше that the immediate loas to the Paris 
Metropolitan Railway, by reason of the recent holocaust, will not 
be under 5,000,000 frs., or, взу, £200,000 sterling. Without doubt 
the travelling public has been painfully personally shocked 
by the accident, but it may be doubted whether the 
memory of the fire will exert any permanently maleficent inflwence 
over the companies’ receipts. By the way, the whole of the electric 
installation of the Nile Valley Co., in Egypt, is said to have been 
destroyed by a destructive fire which occurred the other day. 

The traction market, as a whole, is steady, no chanye taking place 
in British Electrics or London United Tramways issues. The London 
United’s dividend at the rate of 8 per cent. is followed by the 
announcement of a similar distribution on Imperial Tramways 
shares. Cape Electrics at 2 are dullest, although the July receipts 
are £6,200 in excess of the expenses. A firmer tone has been 
developed by Anglo-Argentines, which mark 48, and business is 
being done in Buenos Ayres and Belgrano Ordinary, and “В” Pre- 
ference at 23 and 5 respectively. 

What changes there are to chronicle in the electrical supply list 
have the dividend deductions for their reason. Several sbares 
are er, and unchanged, too. The anxiety to buy the beat 
class etock remains, and there are two or three rises in the Deben- 
ture list. Blackheath and Greenwich Preference will receive their 
7 per cent. dividend, but the price of the Ordinary is unaffected, 
апа no change followed the declaration of а 6 per cent. dividend 
upon the Preference Shares of the London Electric Supply Cor- 
poration. Hove shares at 8 are 10s. easier. | 

Henley’s showed a disposition to harden upon their recently- 
announced 12 per cent. dividend for the Ordinary, but the only 
quotable alteration in this tection ів а rise of a point in British 
Aluminium Debenture stock. Marconi shares kept astonisbingly 
quiet upon the news that а passenger crossing the Atlantic in one 
ship had been able to wireless-telegraphically borrow а ten-pound 


.note from his mother, who sailed in another ship 50 miles 


away. The system surely deserves attention from the fraternity 
who live without the law,“ as the Recessional says. 

In view of the continued excitement in the American railroad 
market, it is rather surprising that the Anglo-American telegraph 
list is so stagnant. Anglo "B" has fallen 1 per cent, the group 
otherwise exhibitirg no change. Nor is the Eastern division any 
more lively. Eastern Ordinary stock is marked down 4, but 93 of 
that represents the dividend and bonus. West India and Panama 
Second Preference are 4 easier, possibly in connection with the 
fearful cyclone in Jamaica. The unfortunate colony had expended 
nearly £20,000 upon telegraphs, a good part of which is now almott 
dead loss owing to the ravages of the storm. Indo-European shares 
are rendercd а shade harder by the quotation narrowing towards 
the upper figure, and Telegraph Constructions maintain their 
advance of last week. The issues of the Globe and Submarine 
Trust undertakings have passed a quiet week, while in the 
Telephone section business is almost at a standstill, as may be 
gathered from the fact that none of the National varieties show 
any fluctuation. 
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Btock А Business done 
Present NAME. or | Dividends for the last | Ouetstiens | ОСОН g | week ended 
чә. эше three years. Aug. 12h. Aug. loth. eae 
1900. 1901, 1902. Highest Lowest 
61,100 | African Direct Telegraph, 4 % Debe. EN v m si ..| 100 се és - 98 —102 98 —102 m us 
25,000 | Amazon Tclegraph Co.'s shares, Nos. 1 to 25,000 A Ме ae 10 as T . 84 24— 33 ve oe 
119, 7002 Do. do. 5 96 Debs., Nos. FAUNE Red. ee ee ee 100 „э oe KN 70 T 80 70 a 80 ae » 
788,840 | Anglo-American Telegraph . T as oe oe .. | Stock | 84% 61s. 60/6 47 — 50 47 — 50 48 in 
8,106,580 | Do. do. do. 6%Pref. .. .. .. .. . | Stock | 6 6% | 6 92 — 94 91 — 93 2] 914 
8,106,580 Do. do. Deferred ер X ДЕ .. | Stock | бв. дв. 1/ B— MW H — M RA v 
44,000 Chili Telephone, Nos. 1 to 44,000 ee ee oe ee ee * 6 5 % 5 6 41— Е 47— 5 mom * 
18,888,800$ | Commercial Cable «ee we 428100 8% | 8 8 150 —160 150 —160 - T 
801.200 байл a Sterling 500 year 4 '% Deb. Stock Rede. er ax | 43 | 6% E — 95 92 — 95 "n 921 
' egrap ee ee ee ee ee oo ee ee — 8 ү — 8 7h Y 
ren 8 ish Т 10 % Pret. oe ee ee oe ee ee oe 18 E 4 36 'à a 8 17 — 18 17 ee 
Direct Span elegrap C 4 4 24— 24— 34 z . 
6,000 Do. do. iio сша. тер ees ee ees ae 5 ee ee ee 7 — 8 7 — н ee ee 
80,000 Do. do. 44 % De ам суйт aan Tei 50 2 zs ka 97 —101 ~, 97 —101 '5, = К 
60,7102 | Direot United States Cable : 20 8196 8196 33% 10 — 10} 10 — 104 104 10), 
87,800 | Direct West India Cable, 45% Reg. Deb., within Nos. 1 to 1,900, Red. 100 s 5 a 93 —101 go —102 as ре 
4,000,000 | Eastern Telegraph, Ord. 8 s se ne se .. | Stock | 179% 1% 7% 124 —1:3 121 —1:9 1274 125 
1,965,565 Do. 84 P Stock vs x» ..| 100 s = T ку — 92 ма — 92 Yi d 
1,584, 645 Do. 4 % Mort. Deb. Stock Red. e 0. | Btock S - ae 105 —ios 105 —103 1014 106 
800,000 | Eastern Extension, Australasia, and China Telegraph — ..  .. 10 71% | 79$ | 7% 12 — 12 12 — 12 12i 12 
820,000! 4 Deb. Stock Stock P sé vs 104 —107 xd 104 —107 Р 8 2 
800,000 | Eastern & South "n M 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 | 100 s ds ae 100 —101 94 —1Cl : " 
200,000: Do. йо. ас Mort. p (Mauritius Sub. )1to SAM 25 = 225 8 100 —103 100 — 103 *, : © 
180,227 Globe Telegraph ane ust . eo ee ee ee 10 53% 54% ee 9 — э — 94 91 9 
180,042 Do. "Pref. ; 10 x кы P 121— 1 121— 13} 13,! lya 
150,000 | Great Northern rae тай n Copenhag en 10 165% 15 9% | 123% 22 — 22 — 23 us К 
62,5001 Halifax and Bermudas Cable, 44 9% 1st Mort. more Мов, } 100 - £s * 99 —102 99 —102 - 
17,000 | Indo-European Telegraph Am s s 25 10% |10% 10% 85 — 39 36 — 99 u$ зң 
100,000; | London Platino-Brasilian Telegraph,6% Deb. 100 T .. .. 100 —104 100 —104 X 7 
1,988,888 | National Telephone, Pref. Stock  .. sd 5% $e ‚ә ..| 100 5% 5% 6 d 100 —102 100 —102 1014 101 
1,966,667 Do. 0. Def. Stock ae ee ee es ee ee 100 ve ee 43° 79 == 81 79 — 81 794 s 
15,000 Do. do. 6 % Cum. Ist Pref, ee ee ee se ee 10 6 6 4 6 Ф 18 — 14 13 — 14 ee ee 
15,000 Do. do. 6 96 Cum. 2nd Pref. . Sn vs 10 6 6 6 13 — 14 13 — 14 : Ки 
9,250,000 Do. do. 5 % Non-cum. 8rd. Pret., 1 to 250,000 Бе Ms 5 5 5% 5% 5— 64 5— 51 5 = 
000,000: Do. do. Deb. Stock Red. PE Se ix ..|Stock | 84 8496 34% 96 — 9H 96 — 9х 971 96 
600,000 Do. do. 4% Deb. Stock Red. ee .. | 100 4 4 4% 101 —103 101 —103 1021 1024 
171,604 | Oriental Telephone and Eleo. Nos. 1 to 171,504, fully paid 1 6 6 6 % dit ta tr—_ 13 z z 
100,000: | Pacific and European теь 4% Guar. Debe., 1 to 1,000 ee ee | 100 .. I .. —100 97 —100 ee 
11,889 Reuter's ee oe ee ee ° о ee ee ee 8 5% 5 ee 64— 73 74 oe 
8,308 | Submarine Cables Trust wie ix is © x .. | Cert. we З - 116 —121 116 —121 i i 
68,000 | United River Plate Telephone — .. |. ©. .. 2... 5 7% | 79$ | 7% 6 6 . . 
40,000 e do. б Cum. Pref., Nos. 1 to 40,000 ee 5 ee ee 9-е 4 = 51 4 5i * Mi 
179,9471 Do. do. б Debe. ee ее ee ae ee Stock ee ee ee 104 —107 104 —107 в ә 
150, 000 West E ete 1 to 1,500 guar. Љу Bras, Sub. Tel. | 100 © vs ee › — 98 95 — 98 T d 
967,980 | Western Telegraph, Ltd., Pe 1 to 207,990 Kac "eu Jue 10 1% | 1% .. 12 — 12: 12 — 124 125, 12% 
15,6001 А o. Debs. 2nd series, 19066 .. .. ..| 100 : 82 ; 100 —103 100 —103 «+ А 
400,000 Ро. до. Deb. Stock Red. ee ee ee ee 100 ee oe . 97 —100 97 —100 98 е 
88,821 | West India and Panama ркан ы, - 5 ès és 10 196 - . — 3 — B và we 
84,568 Do. do. do. 6 % Cum. Ist Pref. s T 10 са sx š 7 6 1 T 
4,669 Do. do. do. Ы Cum. 2nd Pref. е ee 10 eo ee ee 4 > 5 — 42 hd 
80,0003 Do. do. do. Debs., Nos. 1 to 1,800 ee 100 ee ee ee 9 —101 98 —101 ee ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
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+ Quotations on Liverpool Stocke Exchange. 


British Aluminium 7 Cum. Pref. ee " ee ee ee 
Do. do. 6% Ist Mort. Deb. Btock Red, as T as 
British Electrio Traction s өө ee ee 
Do. д0: 6% Cum. Pret. . oe T 
Do. 5 9% Perpetual Debenture Stock es ès 
British basel and Helsby Cables vis eR 8 so ЯР 
Do. 8 6 % Cum. Pref. oe ae ae 
Do. 44% Ist Mort. Deb. Redl. 
IBrowett, Lindley & Co., 021 8 T T oe - 
1 Do. do. 6 Cum. Pret. .. ais ex Es 
Brush Electrical Engineering, Ord., 1 to 105,781 . : sa ss 
Do. do. Non-cum. 6 Pref. AN vs 

Do. до. 4 % Perp. Deb. Stock EC: 

Do. do. % Perp. and ре Stock 985 ae 
Callender's Cable Construction shares 25 es E z 
Do. до. do. 5 % Cum. Pref. ve 

Do. do. do. 44 % 1st Mort. Deb. Stock Red, өе 
Central London Railway, Ord. Stock as = т» - 
Do. do. 4% Pref. Stock - аә vs “x 


Do. do. Def. do. ee es ee es ез 
City and South London Railway ‚з - EN m es "n 
Crompton & Co., Nos. 1 to 85,000 .. жә B5 БА - 
Do. 6 % 1st Mort. Reg. Debe., 1 to 900 of £100, and 


901 to 11,000 of £50 red. 

Edison & Swan United Elec. Light, A shares, £3 paid, 1 to 99,261 
do. "t А n shares, 01—017,189 ee ee 

Do, do. 4 % Deb. Stock Red. 
Do. do. 1 d. Stock Prov. Certs. all pd. 
Electrio . 1 T 112,1 s dis "a 
Do. do. 1% Cum. Pref., 1 to 81,890 Е! es ee 
Do. do. Perp. Ist Mort. Deb. Stor 
өы Electric os 800, 2 % Cum. Pref. e T 
ae Mort. Deb, ees ee se ee 
нута (W. T "Telegraph y orks, Ord. és xs Mis x 

Do. о. Pref. 


Do. do. 44 Mort. Deb. Stock oe + 
India-Rubber, Gutta Percha & Telegraph Works m UN 
Do. do. do. 4% ist Mort. Deb. 
Liverpool Overhead Railway, Ord. ae ve E s 
t Do. do. ' Pret, #10 paid 
Telegraph Construction and иеше, 
4 % Deb. Bds., Nos. 1 $071,600 Вей, 1909 
Waterloo & City Railway ,:Ord. Btock T T T T © 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 


National Blestric Free Wiring, 2—3. 


1 Unless otherwise stated all shares are fully paid. 


B— 4 
77 — 82 
114— 12 
112— 12} 
122 —12⁵ 
64— 7 
542 — 5 
102 —106 
= { 
uk to 15; 
14 
1 — 14 
99 —102 
th — 90 
114—1 
5 

106 —110 
103 —106 
102 —105 
10+ —107 
61 — 63 
2— 24 
101 —106 

0 — 
1— 2 
71 — 75 
75 — 80 
1 11 
af 8 
99 —102 
94— 10 
99 —102 
14 — 15 
5 — 

108 —112 
14 — 193 
100 —103 
51— 5 
104— 11 
83 — 36 
100 —103 
97 —100 


4 From Manchester Share List. 


8 — 4 
78 — 84 
114— 12 
111— 12} xd 

—125 
62— 7 
51— 5 

m —106 
140 t to 1005 
= if 

1— 1 
99 —102 
#5 — 90 
11 124 

= 5+ 

106 —110 

98 —101 xd 
99 —i02 xd 
101 —104 

68 — 60 

2 — 24ха | 
101 —106 

0 — 

14— 2 
71 — 75 
75 — 80 

1— 1} 

24— 3 
99 —102 

10 
99 —102 
14 — 15 

5 — 

108 —112 
183 — 19 
100 — 103 

51— 52 

101 — loi xd 
100 —103 
95 — 98 


— — 


Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 113. 
Do. ét ера КАР ИЗ 
Bank rate of discount 3 per oent. (June 18 1903). 
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Present NAME, Mor | Dividends for the — notations weck andes 
issue. Share. last three years. Aug. 19.h, 1908, 
t 1900 1901 1902. Highest. Lowest 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord.. es 1 : ‘3 «s . 
120.000 B pton & Ro: ington Elect Light. 5 — Prov. Goria, м % | в% | 895 » 
А rompton ens п 9 t Bup., * , ee . 
0000. | Charing Сана Send . Dee eee ш E: 
F an upply б s as . 
70,000 Bo. do. Cum. Pre. 5 a a . 
40,000 Do. do. 8 со Undertaking" " Өш. Pret. i 6 vs T T ee 
44.436 "Chelsea Electricity Suppl буй, 5 c ME уы A a 
[] e ty арр у, b ee ee ee ee ees 
150, 0001 Do. tock Red. КИ » 1094 
10,595 | City of London Electro jo Lighting, Or Ord. 40,001—110, 506 8 : T 
40,000 Do. 6 ,000 * га 
400,000 Do. b Deb. Stock, Bodin. (iss. at 115) all paid es 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid : 104 
40,000 | County of London & Brush Prov. Electric Li hting, Ord. 1—40,000. . m 
20,000 Do. do. do. 6 f., 40,001—60,000. . . 
400,000: Do. do. 44% Deb. Stock, prov. G. Certa. (all paid) Red . 
50,000 | Edmundson's Electric Corporation, Ord. Shares sa . 
80,000 Do 965 6 Сот ‚ Pref. . ° о 2 
140,000 43% lst Mort. Deb. Stock "m oe 
21,000 Кейын ала Knighisbridge Electrio, Ord. se 11 
90,000 Do. do. 4% Debenture Stock > : К 
110,000 | London Electrio Б: Corporation, Limited, Ord. is š 5 ee 
49,840 Do. do. 8 96 Pret. ee . ee 9 * 
(C0000 Ie Mon Do нышы ы lie all agen lee ita 
R etropolitan Electilo Supp »| to г 
920,000 Ро. до. lst Mort. Deb. Stock ee ee ae ee ee se 
250,0001 D. do. Mort. Deb. Stock Bes ee ee Btoc ve • 
10,862 | Notting Hill Eletric Lighting bs А ET - 10 7 © 5 5 . 
40,000 | St. James’ and Fall Mall Electrio Light, Ога, А 5 144 144 144 . 
20,000 Do. do. 19, Pref. 90,061 to 40,080 kia ae . 
150,0001 Do. do. S рез, Stock Red е 100 ee ee oe 
12,000 | Smithfield Markets Electric supply, Q Ord. .. А is ša МА б ae р +: 
65,000 | South London Electricity 8t Supply As $E lue a 5 # us 1 34 
80,000 Urban Electrio Supply, ee ee e 6 oe ee ee е» 
110000 | Westminster Eleotrio Buj Bo % ME tms is; 
К inster Electric Supply, Ord. T РЕА T ee га 
28,141 Do. do. 5 % Cum. Pret. oe ee oe 6 ee ee oe * 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, August 19th. 
CHEMICALS, &0. DEAE ee о METALS, &o. (contiaved). „ PL CR 
а Acid, Hydrochlorio 805 .der cwt. 6 / es g Copper Sheet oe és .. per юп £71 Я 
а 57 Nitric ae ee oe ae per cwt. 22J- oe 9 » ee per ton £71 НЫ 
а „ Oxalic.. 8 vs .. рег owt. 82/- vi e i (Electrolytio) Bars o .. рег ton 466 £2 ine. 
а „ Sulphuric... 5% .. рег cwt. 5/6 P e = ii .. рег ton £76 £2 inc. 
а Ammoniac, Sal .. per owt. 42/- ss e M 17 per ton 268 £2 inc. 
a Ammonia, Мне (crystal) .. per ton £88 10 T e й Н.С. Wire рег lb. ва. id. inc 
. per ton 280 s / Ebonite Rod sx vis .. per lb. 8/8 x 
1 Bleaching powder . aa .. рег ton #4 10 се i Sheet si .. per lb. 8j- Es 
a Bisulphide o! Ж Carbon - .. per ton £15 Vs n German Bilver Wire is .. per lb. 1/6 v 
а Borax. s ss .. per ton £18 Кт h Gutta-percha fine .. ae .. per lb. 87 T 
a Benzole (90 б) Ы oe ee per gal. 77 oe h India-rubber, Para fine oe ee per Ib. 3/11 to 4/01 oe 
a n» 99) .. o ee per gal. 5/6 es 4 Iron, Charcoal Sheets per ton £18 Е 
а Copper Sulphate .. s .. per ton £19 T 4 ,, Pig (Cleveland warrants) per ton 46/9 ' 4d. inc. 
a Lead, Nitrate . T per ton £24 E бб,» reings, according to size per ton From 411 «s 
а „ White Sugar - .. per ton £81 ae $ ,, Вогар, heavy m .. рег ton 47/6 to 50% 60 
a ‘te Tea gait 98 a .. рег = T “з 4 , Wire, galvanised No. 8 .. рег ton zh 110 ‚ oe 
a et y a per е 4 ee 
а Naphtha, Solvent (90% at 160° C). per gal. 5/6 š | о Lead, English Ingot vs per ton to £11 15 | 
a Potash, Bichromate, їп casks .. per lb. 8d. аа 9 „ „  Bhee$ .. .. per ton £11 15 
6 7 Caustic (75/9096). . .. per ton £2A es т Manganin Wire No. 38 .. .. per lb. 8 / be 
a Bisulphate " .. per ton £85 pe. А g Mercury... РИ js .. per bot. £8 10 
a Shellao  . .. perowt. 160/- 19r i inc. d Mica (in original cases) small .. per Ib. 4d. to 1/6 
а Sulphate of Magnesia ae .. per ton 44 10 а d „ 10 T поп per Ib. 2/6 to 3/9 
а Sulphur, Sublimed pores .. per ton £6 5 e d large per Ib. 4[- to 7/9 is 
a " Er . .. per ton £5 10 enl E p Phosphor. Bronze plain casti castings per Ib. 1/- to 1/24 "m 
a Lum .. рет ton £5 Я р rolled bars & r per lb. 1/1 to L/4 Es 
a Soda. angeles (white 70%) .. рег ton £10 15 i р 1 strip & sheet per 1b. From 1/2 T 
а „ Crystals .. per ton £8 a o Platinum os .. рег ов. 24 oe 
a „  Bichromate, “casks... .. per lb. 94d. уж n Silicium Bronze Wire . per 1b. ee 
Bteei, Magnet, acc'd'g todesc' p n per ton oe 
METALS. &o. » [1] bers ee е ee 
b Aluminium Ingots, in ton lots .. per ton #180 a g Tin, Block ..  .. .. per ton , 
b A Wire, in ton lots .. per ton £168 - 9 » Fol . .. per lb. ys 
b Sheet, in ton lots .. per ton £106 oe ; Wire, Nos. 1 to 16 . .. per lb. . 
p Babbitt's metal in orots per ton £48 to £145 "s р White Anti-friction Metals 
e Brass (rolled me n basis per lb. 7d. 1. inc. „% White Ant brand per ton | T 
е ,, Tube (brazed per Ib. . inc. j Үагпв,2/10в Grey Cotton, on sp'ls per 1b. - 
$ on ; moua dnm). .. per lb. 77d. . inc. j » Glen. Flax per lb. Ps 
e Wire, he .. per lb. 744. 1182 d. inc. i » в di 10 Ibs. Russian per lb. oe 
: Copper Tubes (brazed) is .. рег lb. ‘ d. inc. Í » . Russian, single .. per lb. T 
(solid drawn) .. per lb. . inc. і 150 Ibs. Jute rove per ton 211 - 
i Copper Bars (best selected .. per ton 1 | A £inc, Bh 't (Vieille Montagne bnd.) per ton 228 15 A 


wuotations supplied by Mesars.:—a G. Boor & Co.; b The British Aluminium Co., Lta.; e Thos. Bolten & bons., Lia; а F. аша, Бопв.; e Frederick 
Smith & Co.: f ndia-Rubber, О.Р. and Teleg. Works Co., Ltd.; g ше & rhakepeare ; h Edward Till & Co.; ¢ Bolling & Tene: j W. H. Hindley & Co. 
k Morris a Ltd.; т W. T. Glover & Co., Ltd.; я P. Ormiston ns o Johnson, Matthey & Co., Ltd.; p The he Phosphor Bronze Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— re — — — — 


Week | Receipts for Miles | Week | Receipts ш Miles 
Locality. ending ihe ‘week. Total to date. | open. | Looality. ending ihe week | Total to date. open. 
8 | £’ 2 a 1 „ 2 ri | * 
Aberdeen T as .. | Aug. 16 | 1,572 +218 14,44% | + 1.718! 10 | — 8 | (South Staffordshire ..| Aug. 7| 1,467 | +478 "ET в! + 2.77 242 
B - э» „ i ir + 75 | 165,604 | + 7,709 104 — 2 DRAMA i os T 6.1 99 1 180 a 16, 1; +12, an 1 
urnemou V ae , А — — — — |» aunton. oe T + , == 
a содон е e e кшз о шшш ан, 
Blackpool an and Fleet „ 15| 207 | - 61 „8.826 + 3 700 21 — 8 P Wolverhampton. Diet. „ 7| 88 | nM 13 811 + 6,479 | 108 +8 
е е. .7- + 1 3 + , — те am . тт U Шү TY. um 
RM Wr “з 1s " 18 21d + 17 Uia 112,421 69 +4 3 AN Woollen Dist. . . н a Nou 118 MU: isses 14 == 
8 n oe ee . Г] + - = — Card [] 5 Г] + 1:995 + 9 =" 
Bristol € we . А 14 | 4,977 | —448 — — W |— Chathsm & District со. 5 6 8185 | +160 | 15,367| 7 12,024 8953 | — 
Burnley ee oe 99 15 924 + 97 —' — 7 — Dover ee ee . 99 15 299 TT: 18 1,1 + 102 8 — 
Barnsley District ..| 4, 7 197 = 5,598 — 44 | — Dublin «-| , 14 5968 | + 84| 94,745 | + 6,129 46 | — 
| Devonpont „ 7 605 | + 12| 18+85|+ 50| 5 | — ‘| Bast Ham oe e| o 17 715 | «909 | 19,818) + 4,407; 6 |+ i 
, Dudley--Btourbridge.. „ 7| 1,686 | +246 28.922 + 2,788 | 183 | — | 9 |Glasggow .. . „ 16 12.797 | +865 | 146,803 716.51 65 11 
& Gatesh ead » 7| 1,034 | +185 26,889 + 4848) 1 + 2% Hull $4 ee | » 15 | 1,845 | + 6| 36,579 | + 1, 11 |+ 1 
Gravesend— Northfleet s c 470 | 4177 7,228 + 177 — |8 |Ilkeston .. sd И „ 13 194 — — = 4 | — 
ины e e amala КН egr Cu 2 2 2 M D j ВЕЧЕ 
epool - os 7: + Leeds . , , + oF 
F'Ridderminster.. ..| „ 7| 318 | +28! 4,105/+ 283 4 — 7 |Liverpool .. .. „ 8 11.762 | +415 | 919,028 | +11,446| 101 23 
9 Merthyr ‘is ae vs n. 4 276 | + 12 6,189 — 218! 8 | — Manchester се ..| , 15 111,716 | +6198 ‚550 72 — 
0 JJV с ey Кын ы 
— Д К ee 4 + — ortemou ee ec f 4 — — — Toe 
SPeterborogh .. .. Ы в 4474 n x [ Salford .. .. „ 17 | 3811 +1250 | 75,618 | +23,570| 80 | — 
. 00 е e ee ee + 1 Б + ,4 — Southam ton ee L] 18 1,2770 S mM — 
È роменев © . n | ngs | + 58| чата f зао A 8 |Bunderiana | „ 16 L404 | + 34 | 25,579 + 1. 20 |+8 
Sheerness © ojn 5 140 = 1, — 24 | — Oi and 8. London Ry. „ 16] 2832 | - 890 17,204 — 2,292 6 | — 
u oe Sal) cee, “Т 588 | + 94 9,101 | + 1,877 63 | — Dublin and Lucan Rlwy.] „ 16 164 | + 82 1.09 + 92 13 | — 
Liverpool Overhead Ry. 168 | 1,647.) + 48 | (79,1781 +, 710) 61 — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


(CarcoTTA SFCTION.) 


ON 1HE PRESERVATION OF INSTRUMENTS AND 
MACHINERY IN BENGAL. 


By Paur BRoHL, Member. 
(Paper read at Calcutta, March 27th, 1903.) 


Тнв remarks I am going to make on the preservation and care of 
machinery and instruments are not only applicable to Bengal, bot 
to hot and moist countr'es in general. But I mention Bengal in the 
heading of my paper, because my experiences on the subject have 
been gathered in this country during the last twenty years; it is, 
however, quite possible that some of my statements may have to 
undergo certain modifications when applied to places situated nearer 
to the sea, like Bombay or Madras. But then the paper is meant to 
elicit information on the subject matter from other members of our 
branch besides myself. 

І shall classify my subject according to the adverse influences 
which men in charge of laboratories or central stations have to 
combat in this country. Thore influences are mechanical, physical, 
chemical, and biologica). They can, however, not always be sepa- 
rated from each other, and I may, therefore, be excused, if I do not 
always strictly adhere to my own division of the subject. 

As we all know to our cost, a good deal of mechanical injury is 
often done, before the goods reach our hands. It ie, of course, 
useless to expect that the treatment accorded by porters and dock 
labourers or railway servants in Europe, or by coolies out here, to 
cases containing scientific instruments will be in any way different 
from the treatment meted out to cases of cotton goods or bales of 
jute. They wll be banged about, dropped from heights varying 
from a. fraction of an irch to 20 or more feet, rolled down inclines 
and turned over and over regardless of any printed admonitions of 
the type cf “This Bide Up." I do not know whether railway 
porters and dock labourers «re more considerate on the Continent 
than they are in other parts of our globe. Perhaps they are. At 
least that is what one would conclude from a printed label on а 
case which I received eome time ago from a Berlin firm of scientific 
instrument makers. On the label there was a printed request—in 
German, be it remembered —addressed to “respected gentlemen,” 
officials or otherwise, to kindly keep that side of tbe box with its 
face upwards. Now the first glimpse I got of that box was in the 
Calcutta Customs House at the momert when one of the “ gentle- 
men " with dhoties round their loins and a blackened cloth round 
their heads was turning it over and over round any and every 
direction for an axis of revolution, until every side had had its 
chance of being up.“ Hence the wisdom of the rule: Do not 
expect any side of a packing case turned any way; do not address 
people in a language which they do vot understand, and do not 
indulge in the vain hope that human beings who canrot read are 
likely to act according to printed directions!” І have seen some 
rather bad cases of breakage, but luckily for us we on tbis side of 
the globe are not quite as bad as our bretbren of the western hemi- 
sphere, where the most expeditious, though-perhaps not quite the 
cheapest method of breaking stones is to pi ck them in а strong box 
and send them by rail to the next town. 

In апу case we find ourselves face to face with certain unalterable 
conditione, and as practical politicians, we have to take the world 
a8 it is and not as we should wish it to be. Now to avoid breskage, 
notwithstanding the rough treatment that will most certainly be 
bestowed on the cases during transit, three points muet be atte:.ded 
to. In the first place, instruments should in every case be designed 
so that they are able to stand with impunity the knocks they will 
with certainty get on their journey out to India; weaklings must 
not aspire to the honour of being explorers or pioneers. 

To give some specific instances. 

Ample and efficient provision should always be made for securing 
the coils of suspended coil galvanometers, the magnetic systems of 
Kelvin and Helmholts galvanometers, and otber loose or oscillating 
parts of instrumenta, There ia absolutely no sense in the manu- 
facturers fitting on the suspension, and not taking precautions to 
prevent the suspensions getting briken before the instruments 
reach their address. An ideal which designers ought to steadily 
keep before their mind's eye is one wbich Clark Fisher refers to in 
his book on the potentiometer: an inst: ument should be so designed 
that, provided it is properly packed, it should be possible to 
throw it across the room with impunity, or even to send it by rail 
in the United States.” Portability and security during transit isa 
condition which most instruments sent out to this country ought to 
eatisfy. 

In macbines, sections which give rise to injurious stresses after 
casting, or such as create lines of weskness along which concussion 
is likely or certain to produce fracture, should be carefully avoided, 
and pins or bolts or screws which hold parts in position should be 
designed of a sufficient cross-section to prevent shearing taking 
place. Some time ago I received an electric motor with the insula- 
tion of the wires on one of tbe end faces of tbe arrosture scraped off 
апа the wires partly cut into by some part of the frame. The 
cause of the mischief lay in а pin which had the function of keep- 
ing one of the shaft bearings in position having been sheared right 
through, probably in consequence of the case containing the motor 
having been dropped from a railway wagon or into a ship’s hold 


and а trifling difference in tbe design of the bearing would have 
prevented the accident. It would be а good thing if every 
designer of instruments and machines manufactured for export 
made himself intimately acquainted with the special conditions of 
transport. Personally, I believe that, with proper design and 
proper packing, accidents to instruments need hardly ever oocur 
except in the case of a railway collision. 

This leads ue into the domain of the packer. 

Most of the larger firms of manufacturers of physical aud 
chemical apparatus have evolved, on the basis of their own and 
other people's sad experiences, methods of packing which in the 
majority of cases prove fairly efficient. Of late years I have only 
rarely received articles in a broken condition; but then I make it a 
point to deal only with first-class firms. Very effective is a 
description of wood shavings, consisting of very thin, very long, 
and very narrow strips, which seem to be specially manufactured 
for the purposes of the packer. 

It is self-evident that parts should never be lying loose in their 
box. Oneof the worst sins of commission on the part of а packer 
is to pack very heavy and bulky articles in the same сасе with 
delicate parts; and yet that is done again and again, as if the 
pscker considered the heavy parts to be specially designed to 
triturate tbe delicate parts into а fine powder. All heavier parte 
should be tightly fastened down by ecrewed-on battens; ard if it is 
found unavoidable to pack smaller articles in the same case with 
larger and heavier ones, they should be packed in separate small 
boxes. All this seems simple and self-evident; but unfortunatly 
sufficient attention is not always paid to these detaile, and it is 
astonishing what thovghtless blucders are sometimes perpetrated 
by the packer. 

As mercurial air-pumps are not beyond the ken of electrical 
engineers, it may be interesting to some of you to bave mention 
made of a very efficient way of packing complex pieces of glass 
apparatus; aud as regards fragility, some mercurial air-pumps cer- 
tainly carry the palm. What I believe to be an absolately safe 
way of packing such fragile pieces of apparatus is as follows:—A 
coarse network of equare mesbes of strorg twine is stretched tightly 
across the inside of the packing case, being held in position by 
battens screwed against the sides of the case. The glass parts are 
then tied on to tbe net by means of strong thread, and cotton-wool 
or бое ahavings are filled in between each tier of netting and the 
next one. 

If a case containing fine instruments is to be piloted through the 
Customs House, and the case is to go through the somewhat severe 
ordeal of being opened in tbat delightful place, which, by the by, 
reminds me strongly of the Turkish War Office in Constantinople iu 
some of its leadir g features, I sbould advise the victim to take a. 
mistry with him, and provide himself with chisel, hammer, screw- 
driver, and nail-extractor, becaure the cooper,” who will otberwise 
be told off to open the case, will certainly open it in bis own 
primitive way, but he will very likely open various contents at the 
same time. 

To prevent persons whoee thirst for knowledge is a large multiple 
of their actus] knowledge from causing mecbanical mischief to 
instruments, some makers box up the working parts of the instru- 
ments in snch a way that access to them is practically impossible to 
anyone, except the maker, who is in possession of the key to tbe 
inmost mysteries of the construction. This plan does not work 
well in this country, from where it іва far cry to Europe, and 
where skilled and experienced mechanics endowed with common 
sense are few and far between. Matters will go wrong even in the 
best managed concern, and in the case of sc mething going wrong, 
accessibility is а great desideratum. "There is much less chance of 
serious injury being dove to an instrument if all its parts 
are easily accessible, if soldered joints are dispensed with as 
much as possible, and if tbe design is along simple and open 
lines. If protection from undue interference is desirable, that can 
be provided in many cases by housing the instrument in & lockable 
glazed case. 

Leaving one of tte most destructive of the mecbanical agencies— 
dust and grit—to be dealt with later on, we proceed to take up, in 
the second place and conjointly, the pbysical апа chemical 
influences which act injuriously on instruments and machinery. It 
does not appear to me that the bigher temperatures of the tropics 
and sub-tropics, taken by themeelves, play a very important part in 
connection with our subject. It is doubtful whetber any dynamo 
has ever been injured by being run under full load, although the 
starting temperature of armature and field coils has been, say, 106° 
or even 110° F., and therefore ‘0° or 307 higher tban the initial 
temperature would be in England. There are only a few instances 
known to me of the higher Indian temperatures causing temporary 
or permanent trouble. Ove case occurred with one of Lord Kelvin's 
current balances, in which, during the first bot weather, the coils 
commenced to sweat ont some cf their paraffin, causir g tbe movable 
coils to stick. A small quantity of the more fueible parafiia baving 
ocged out, the remainder baving a higher point of furion remained 
bebind in the solid state, and the balancs bas been in firet-class 
working order ever since. But it is advisable for manufacturers of 
apparatus in which paraffin is used for insulating certein parte, to 
use only paraffin of high-melting points in apparatus meat to be 
used in tropical couatries. 

It is possible that the higher temperatures of the tropics have 
something to do with the dust which may happen to lie for some 
time on varnished parts of apparatus, bxcomiug ingrained in the cost 
of varnish and spoiling its appearance for ксод. The only remedy 
in this case is trequent дови g and keping the apparatus under 
cover when not in use. 

It is different with higher temperatures acting in conjunction 
with chemical agents; in this case the i fluence of temperature 
ceases to be negligibly small. It is well known that the tirse-rates 
at which chemical actions proceed are not only generally speaking 
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functions of the temperatures at which they bappen to take place, 
but they are often rapidly increasing functions of the temperatures 
and are therefore frequently represented by curves which at first 
are nearly horizontal, but beyond a certain point curve rapidly up- 
wards. Unfortunatdly hardly any precise data are available on the 
relation between temperatures and the time-rates at which such 
chemical actions take place as the rusting of iron, the formation of 
verdigris, the action of nitre on various substances interesting to the 
electricul engineer, the chemical changes which lubricating oil and 
allied substances undergo in contact with the atmosphere, the action 
of carbonic acid on various silicates, the action of atmospheric ozone. 
Indeed we have here quite a formidable array of interesting pro- 
8890 which should gladden the heart of the Indian Research 
scholar. 

Lesving aside the effect of heat, of light, of atmospheric elec- 
tricity, we shall refer in what follows to а few pointa in connection 
with chemical influence takeu by themselves. 

We all know that the process of rusting proceeds with astonishing 
rapidity in this country; it does not take things—and sometimes 
even persons—-long to get rusty. Handling а clean and bright piece 
of iron in the rainy season causes the almost instantaneous appear- 
ance of permanent fioger-marks. Although the process of blueing 
protecte iron and steel parts to some extent, its influence does not 
last very long, and rust makes its appearance on the blued articles 
sconer or later, usually sooner. Vaseline prevents rust, but after 
some time becomes converted into an unsightly dirty yellow film of 
leathery consistency. For several years past I have been using the 
Vacuum Co.'s spindle oil as a protecting covering of all bare metal 
parts, including blued steel articles. It is true that even spindle 
oil changes its originally light yellow colour into red-brown in the 
course of time; but a repeated application of the oil by means of a 
brush—a camel's hair brush for delicate parte—after wiping off the 
old oil, keeps instruments in first-class condition. What one 
commonly finds on opening cases recently arrived from Europe and 
examining their contents, is that most of the steel parts are attacked 
by rust. Among other things I remember once having received 
some Browne and Sharpe's micrometer gauges absolutely covered 
with a felt of rust notwithstanding the gauges being enclosed in 
silk-lined cases. Iron and steel articles do not stand the journey 
from Aden to Calcutta, especially if the journey is followed by a 
period of rest in the ship’s hold or the Customs House godown. All 
this mischief can be avoided by thickly covering the steel parts with 
vaseline or a neutral mineral oil. Never mind if the silk-liniug of 
а case gets a bit spoiled by the process. Of course, oils which con- 
tein even only a trace of free acid act like the very poison. One 
cannot be too careful, before preserving steel parts in kerosene oil, 
to test the oll for acidity ; otherwise one may, after a short time, find 
the steel articles buried in a copious deposit of rust slime. Although 
one of the most excellent clearing agents for dirty iron parts of 
instruments and macbines and, I may add, for hands soiled with 
dirty machine oil or brass stains, kerosene oil is very treacherous 
when used as a protective covering of bare metal parta. 


(To be continued.) 


INSTITUTION OF MECHANICAL ENGINEERS. 
—LEEDS CONFERENCE. 


NOTES ON HIGH-SPEED TOOL STEELS. 
Ву Н. Н. боррір, of New York. 
( Abstract.) 


Тнв author gives officially verified data as to the use of high-speed 
tool steels in the works of the Union Pacific Railroad, at Omaha, 
Nebraska. 

The steels are of the Mushet air-bardening variety, but a much 
higher temperature is used in the hardening process. The method 
of treatment consists in heating the tool up to about 2,000° Е., then 
cooling rapidly down to 1,700° F. in a lead batb, and then slowly 
in air or lime. The steels contain both chromium and tungsten in 
varying proportions, as well as molybdenum. 

Steel when treated in this way will maintain a cutting edge, 
even when operated at speeds producing a red heat—in fact, it 
does not give good results unless worked at a high speed and 
temperature. 

These tools should be used only for roughing purposes; the great 
economy resulting from their use lies in the fact that the roughing- 
als of forgings can be done more rapidly by machining than by 
orgicg. 

Photographic reproductions of turnings are given at the end of 
the paper. The first shows small chips turned from a car-wheel 
with ordinary tool steel at 8 ft. per minute, removing 8 lbs. per 
hour. The second shows а thick turning about 5 in. long. This 
was turned off a loco. tire with Midvale tool steel at a speed of 
24 ft. per minute, removing 120 lbs. an hour; and the third, a very 
thick turning about 24 in. long, turned with the same kind of steel, 
at the rate of 18 ft. per min., removing 450 lbs. of metal an hour. 
The latter was too much for the strength of the lathe, although the 
tool showed no signs of distress. 


We have tabulated the principal resulte below :— 


7 | 8 


nd xe =. act ЕА 


3 - сал; мј 
| | ' E : 
.. Lathe Lathe|Lathe Vertical Vertical Cylinder Driver 80-ft. 
| boring | boring | ring | lathe. planer 
mill. mill. mill. | 
Hard | Hard | Scrap 
c.i. steel | iron. 


18 21 15 


Machine tool 


Material machined | Soft |Sorap|Scrap Tire 0.1. 


| c.i. iron. iron. steel. 
Speed of cut in ft. 
per min, .. -— 18 26 40 20 


Depth of cut n | à in. Zin. | in. | z in. ?4in. йіп. | in. p in. 
ocd ot cut .. fy in.) W in. din. z in. ё in. | bin. | Ain. ; in. 
eight removed | | 
per hour — | — ! — — m 90 ‚247-458 


Electrical n. 7. — | | | 17°25 | 28 

The steel used in each case was ' Novo tool steel," forged at high 
lemon colour, cooled slowly in air, reheated to white heat, till nose 
of tool begins to run, then cooled in steady air-blast or in oil, the 
latter giving better resulte. 


A NEW FORM OF FRICTION CLUTCH. 
By Prof. Н. S. Hetu-Saaw, LL. D., F. R. S. 
(Abstract.) 


THE usual object of a friction clutch is to impart motion from a 
piece of running machinery to another piece of machinery at rest, 
thus differing from any ordinary form of coupling or from the jaw 
clutch. During the whole time that the two pieces of machinery 
are coming to one speed, work is being lost at the surfaces where 
the slipping takes place, and heating consequently oocurs. 

The four conditions involved in the problem of the friction 
clutch are :— 

1. It must have sufficient gripping power. 

2. Undue wearing of the surfaces must be avoided. 

3. Provision must be made for dissipating the beat due to slipping. 

4. Motion must be imparted without shock. 

The various clutches in use may be classified as follows:— 

1. The cone clutch, where considerable pressure is obtained 
between the surfaces by the wedge action of the cone. 

2. Various forms of rim clutch, in which the action is obtained by 
means of levers. 

3. Clutches with rings or segments expanding within a drum or 
annulus. 

4. The brush clutch, in which wire brushes are thrust into a finely 
serrated or grooved plate. 

5. The coil clutch, in which & coil of metal or wire rope with 
blocks is employed to give great gripping power. 

6. The Weston” clutch, in which the friction effect is produced 
by a number of circular discs connected alternately with the driving 
and driven machine. 

Although some of the modifications of the above types are capable 
of transmitting considerable powers, no clutch bas yet been de- 
signed to allow slipping to take place for more than a very short 
time without being seriously injured, even if the contact surfaces 
were not actually destroyed, by heating. 

The author describes a form of clutch that he has devised, which 
permits of the rapid diesipation of heat, and may, therefore, be used 
asa variable-reduction speed gear. The fundamental feature of 
the design is the use of a number of corrugated plates or discs, 
which are alternately fixed to the driver and driven shafts as ina 
* Weston " clutch. 

If two or more such plates are laid upon each other, portions of 
the frusta do not make contact with each other, and there is an air 
space left between the plates, as shown in fig. 1. 


Ета. 1.—PaiR ОР PLATES, BHOWING CLEaRANCE DUE TO 
CORRUGATIONS, 


The gripping power of a number of such discs fixed alternately 
to a driver and a driven shaft is very considerable, and depends 
to some extent on the angle of the cone. The increased grip as 
determined by tests with such а clutch over the flat disc type, 
cannot be accounted for by the ordinary laws of friction; nor can 
the striking differences between the gripping action of the two 
types when a lubricant is introduced be easily explained. 

A large number of experiments with plates of different angles 
have been made, and a series of diagrams is given in the paper, 
graphically recording the results. The plates used in these experi- 
ments were 6 in. in diameter; the diameter across the V centres 
was 41 in., and the angle of the V was 35*.8 
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Fig. 2 shows how the space occupied by a nest of plates depends 
upon the angle of the corrugation. Thus, four plates, having a 
30° angle, occupy the same space as віх plates having а 50° angle. 
The four plates, however, give a better grip, allow freer circu- 
lation of liquid, and are more rigid. 

The faces of the V are drilled to allow free circulation of the 
lubricant. 


Fig. 2.—CiRcULATION oF LIQUID WITH VARYING ANGLES OP 
PLATES. 


Several illustrations of open and closed clutches are given in the 
paper, fig. 3 showing the general arrangement of the plates. 

An illustration is given of a clutch transmitting 80 н.р. at 60 
r. p. m. For two hours a day the clutch must transmit only 30 НР. 
(presumably at а lower speed) the main shaft running at ite full 

of 60 rp.m. A continuous flow of lubricant is maintained 
through the clutch by means of a rotary pump, driven bya band 
from the clutch case. 

This clutch has been working at Messrs. Pilkington's glassworks, 
night and day, for five months, fulfilling every requirement satis- 
factoril е ` 

V 
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Fig. 3.— On DIN ARX ARRANGEMENT OF CORBUGATED PLATES, 


Details of a 20 H.P., and а 1,000 н.р. reversing clutch are also 
shown, the former having been successfully applied to a motor 
launch built for His Majesty the King by Messrs. Thorneycroft. 

Motor-cars have also been fitted with these clutches, by means of 
which a car having а full speed of 45 miles an hour may be driven 
at three or four miles an hour or even less; and after running for 
an hour or two under these conditions, the engine running at full 
speed, the clutch does not get hot. 


It would appear from the above that, if this new clutch will do 
all that is claimed for it—and Prof. Hele-Shaw's name is a suffi- 
cient guarantee as to the accuracy of the tests—the problem of а 
change-speed gear has, to some extent, been solved. True, the 
reduction of speed necessarily means a reduction of power at the 
low speed, as the slipping of the clutch means loss, but there are 
many cases where the loss of power is not so important as the 
facility to readily vary the speed. 

The author says the main object of the change gear, which is to 
increase the power if necessary, is not attained, since the slipping 
of the clutch can only involve loss of power." 

We cannot endorse this expression, nor can we believe that Prof. 
Shaw means quite what he says, for no gear can increase power, in 
the sense of giving out more power than is put into it. This would 
imply an efficiency of more than 100 per cent. The author's 
meaning is not obvious. 

There are many motor applications in which & machine needs to 
be started up very slowly and gradually accelerated to full speed, 
such, for instance, as newspaper printing machines, callendering 
machines, centrifugal driers, and so on, а thing which is not 
easily accomplished electrically. — 

A motor starting against a load will not crawl round as desired, 
bat will stand till sufficient resistance has been cut out to give it 
the necessary torque, when it will start off with a jerk and probably 
do some damage. : 


А satisfactory clutch which will permit of the load being 
gradually applied may solve the problem mechanically, which 
Ward-Leonard, the Bullock Co., and others have attempted by 
complicated electrical methods. 

The clutch described seems to possess the necessary features for 
success, aud the reversing gear type may prove useful in connection 
with turbine-driven steamers, 


FUEL ECONOMY IN ELECTRIC STATIONS. 
Ву Н. MoLAREN. 


THIS paper has been prepared by the author from the published 
figures of station costa. While the results given are a series 
of summed-up averages, they are not to be flouted. The autbor 
shows that the non-condensing stations do better as regards 
works cost per unit of energy than do condensing stations. One 
cannot help thinking in this connection that the method of carrying 
out condensing must be at fault. The author does not condemn 
condensing. On the contrary, he seems to have an inkling of the 
causes of the trouble. Probably owing to the flippant manner of 
regarding а vacuum of 15 in. which too often prevails, great 
expense is incurred in working condensing plant to no end 
except to waste fuel Every effort should be made to secure 
air tightness, instead of depending on the heroic efforts of the 
independently-driven air pump, which does its best to compete 
with open joints and untarred porous cast piper. 

In some condensing stations the engines are being sucked round 
much of their time by the air pumps, which are probably far too 
large for their work. Naturally the author inclines to air pumps 
worked direct by their own engines, each main engine driving its 
own air pump. This system is good in that it forces attention to 
leakages and prevents the common and bad practice of keeping up a 
vacuum by increasing the speed of the independent air pump. 
The author refers to the guarantees for the Tooting tram- 
way engines of 133 and 16 lbs. of steam per r.H.P.hour when run 
non-condensing and condensing respectively. But such guarantee 
performances are of small account in practice. They are based on 
steady loads, and are of little value in actual service, and 
only good as showing probable piston and valve tightness. But 
most electric tramway engines are too large for their duty. They 
are almost invariably compound, and this alone makes them twice 
the візе of a simple engine that would give the same maximum 
power. 

The author considers piston valves to be very faulty in use, 
passing a lot of steam direct to the condenser unsuspected and un- 

own. He points out the defects of the chain grate stoker, the 
abuse of forced draught, the bare grates, the waste of steam jets, 
and generally gives the impression that the electrical spigot is 
cared for at the cost of the heat department bung-hole. Station 
engineers should begin with steam and add to it elec- 
tricity, but it is common knowledge that the average town 
alderman or councillor will pass over а certificated marine engineer 
in favour of a two years’ electrical student, instead of putting an 
experienced engineer in charge with an electrical colleague. A 
man of the double capacity is not always to be found, but the 
greatest losses are made in the steam department, and this ougbt to 
bein competent hands. It very rarely is, however; hence such 
papers as this before us, which ought to be pondered upon by all 
station engineers. 


PRIVATE BILL LEGISLATION OF THE PAST 
SESSION. 


[BY OUR PARLIAMENTABY COBRESPONDENT.] 


Wirz the rush of Parliamentary Agents at the beginning of the 
seesion depositing plans of proposed tube railways, it looked as if 
the Parliamentary session just closed would be & very exciting one, 
80 far as promoters, at all evente, were concerned, but the Govern- 
ment suddenly awakened to the fact that London was being 
parcelled out with little or no regard to its treatment as a whole, 
and the result of this awakening жаз the appointment of the Royal 
Commission on London Locomotion. This Commission has sat a 
good many times and has most exhaustively inquired into what has 
been done іп the past in the way гї transport facilities for Londoners, 
but so far little evidence has been taken as to what may be done in 
the future. Owing to the appointment of the Commission the 
majority of the tube railway Bills presented were ordered to be sus- 
pended pending the report of the Committee. Such suspended 
Bills and their proposed capital were as follows :— 


Oity and Crystal Palace Я > e sa £8,450,000 
Central Lendon (new lines) бж Ж se 3,150,000 
Clapham Junction and Marble Arch (1) .. Чы 1,500,000 

Do. do. (2) .. 23 ae 2,040,000 
North-West London Railway 700,000 


Great Northern, Piccadilly and Brompton (new lines 
and extension) as а ie ae ne 
While, however, the above Bills were suspended, some other tube 
Bills were allowed to proceed, and all but one were passed; The 
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defeated Bill was the City and North-East Suburban Electric 
Railway Bill, which sought to construct a railway at an estimated 
cost of £4,217 052. All seemed to be going well until the financial 
question was reached, when the promoters c»uld not give a guarantee 
that the capital would he found, and the Committee promptly 
threw out the Bill. The City and South London Railway Co. have 
got their Bill, which will enable them to extend their line at the 
Islington end, and to cerry out the City and Brixton ondertaking. 
Two other Bills which have gone throuch are the Charing Cross, 
Ruston and Hampstead Railway, and the Watford and Edgeware 
Railway. If these schemes are carried out, and the already 
authorised line from Golder's Green to Edgeware is constructed, 
another route will be opened between Watford and Charing Cross. 
The Great Northern and City Railway Co. have got further power 
to raise capital, and further capital powers are obtained by the 
Great Nortbern, Piccadilly and Brompton Railway under ita 
Various Powers Bill. The Baker Street and Waterloo Railway 
have obtained two Billa, by one of which the undertaking becomes 
а part of what is known as the Yerkes group, and by the other the 
time for thecompletion of the undertaking is extended. The only 
point of much interest which has arisen on these Bills has been the 
attempts made by the London County Council to enforce more 
workmen's trains. On tbe whole that body bas been succeseful, but 
the Lords Committee refased to look upon the Charing Cross, 
Euston and Hampstead Railway, and the Hampstead and Edgeware 
Railway, as one undertaking. a!though they will be worked 
together, and the project, therefore, to make a 2d. workmen's fare 
riybt throngh, did not come off. The Metropolitan District Rail- 
way, which is also bound up in the Yerkes” group obtained their 
Various Powers Bill, which will allow of important developments, 
for the company will be now enabled to construct two short nieces 
of railway between Mark Lane and the Minories, giving the White- 
chapel and Bow Railway and the London, Tilbury and Southend 
Railway access to the line. Their otber Bill, which sought to 
empower the construction of certain tube railways, was hung up 
pending the report of the Royal Commission. 

The session hae been notable owing to the powers taken by 
s- veral of the great trunk lines t» electrify their lines. Thu* the 
Great Eastern Railway, the London, Brighton and South Coast 
Railway, the South. Eastern and London, Chatham and Dover Rail- 
ways, the Seaforth and Sefton Junction Railway, and the Taff Vale 
Railway, bave all now got Parliament to give them the necessary 
powers to use electric traction. The promoters of the Coventry and 
Arley Railway, who also proposed to nse electricity, failed to get 
the Committee to pass the scheme, while the ambitious scheme to 
construct an electric railway between London and Brighton at an 
estimated cost of £4 394,927, was dropped very early in the session. 

Since the South Wales Electric Power Bill was carried through 
Parliament some years ago the number of electric power schemes 
have been steadily increasing each year, and this session no fewer 
{һап nine Bills were introduced. Of these the Antrim, Down, 
Armagh and Belfast Bill was dropped, and the Cleveland and 
Durham Bill was only an amendment of the company's Act of 1901, 
Two were Scotch Bille vis, the Scottish Central Electric Power 
Bil, which incorporates & company to supply Linlitbgow and 
Ciackmsnnon and portions of Stirling and. Dumbarton; and the 
Fife Electric Power Bill, which incorporates а company to supply 
the county of Fife. The other В lls are the Carmarthenshire 
Electric Power Bill; the North-Western Electricity and Power 
Gas, which sought to supply the whole of Cheshire, parts of Stafford- 
shire, Flint and Denbigh ; the Shropshire, Worcestersbire and East 
Denbighsbire Electric Power Bill; and the Somersetshire and 
District Electric Power. The consideration of the last-named Bill 
was significant in one particular; inasmuch as the attempt on the 

of the Bristol Corporation to set a ring fence around the city 
in which they have at present the monopoly of the electric supply, 
was only partially successful; and the company will now be 
enabled to supply power within the City if the local autho*:ty can- 
nt within a reasonable time and at a reasonable pr do it 
themselves. This is somewhat of a departure from the „ actice 
which tad grown up cf excluding the big municipalities from the 
operatio в of power Bills, and probably the recent agitation оп the 
question of muni ipal trading has not been without its effect. The 
North-Eastern Electricity and Power Gas Bill was a novel pro- 
posal, inasmuch as it was the first proposal brought before Parlia- 
ment to combine the supply of electricity and Mond gas. The 
promoters were only partially successful, as the Committee con- 
sidered that in scheduling such a large area they had bitten off a 
httle more than they could chew, and accordingly Cheshire was 
deleted from the area. 

Tramway schemes were more numerous than ever. Fifty-four 
private Bills dealing with tramways were promoted, and of these 
23 emanat. d from Borough Councils or other local authorities. 
There were alco two Confirmation Bills, which confirmed 12 orders 
granted by the Board of Trade. Before the session had far 
advanced the following Bills were dropped :— Hamilton, Mother- 
well and Wishaw Tramways, the Luton, Dunstable and District 
Tramways, the Macclesfield and District Electric Tramways, tbe 
North Cheshire Tramways, Belfast Street Tramways, and Hove 
Corporation Tramways. The London County Council, as usual, 
went in fora big Bill, but owiog to the difficulty of obtaining con- 
sents from the Borough Councils the final results were very meagre, 
for out of 22 miles odd proposed only about 34 miles were obtained. 
In a number of cases the Council itself decided not to 
go оп with the proposals owing to the refusal of the 
local authorities to contribute one-third of the net cost 
of the street widenings required. The only important line 
the Council obtained was to make a tramway from Harlesden to 
Hammersmith Broadway. Of tbe other great Corporations, 
Manchester, Bradford, Salford, Sheffield, West Ham and Wigan 
asked for little, and obtained it. Bouth Shields, Worthing and 


Sutton Coldfield each got about 8 miles authorised ; Exeter 6 miles, 
and Rochester 5 miles In the case of Brighton, the Bill of the 
Corporation was considerably mutilated, and tbe old question of 
electrolysis was raised, which resulted in the Lords Committee 
inserting & stronger clause than the model clause of the Board of 
Trade to protect the local gas company. A great fight took plase 
over the Plymouth Corporation Bill, and after the preamble had 
been proved, во far as the tramways were concerned, the Corpora- 
tion refused to submit to having a clause inserted providing for 
a Government audit of the accounts, and withdrew their Bill. 
The result of this action will be somewbat interesting to «atch, 
because one of the proposals of the Corporatio: was to carry a 
tramway to Crownhill, outside the borough, and it was stated 
before the House of Commons Committee tbat Devonport wai 
also promoti: g a scheme to Crownhill before the Light Railway 
Commissioners, but that the Commissioners had decided to wait 
until Parliament had considered the matter before giving their 
decision. 

The 5 uth Shields Corporation promoted a Bill for the con- 
struction of electric tramways, and were strongly opposed by the 
British Electric Traction C, who bad a rival Bill. In the course 
cf the inquiry it was admitted by one of the Corporation witnesses 
that the í orporation had offered “free current" to the ratepayers 
on the priucipal cf throwing a sprat to catch a mackerel. While 
agreeing to pass the preamble of the Bill, Colonel Bowles’s Select 
Committee inserted a clause similar to that known as the 
Bermondsey clause in respect of electric lighting undertakings, 
which provides that a balance-sheet shall be drawn up at the 
beginning of each year and the fares fixed so that the revenue shall 
meet the estimated expenditure. 

То а company naturally fell the tack of proposing something new, 
and this cropped up in the Stroud, District and Cheltenham Tram- 
ways Bill, where a newly incorporated company propose to run 
motor-cars by means of the overhead trolley wires without running 
them on rails. The company got their Bill. Tbe two Manchester 
Southern Tramways Bills (Cheshire and Lancashire) were 
amalgamated, and a number of tramways authorised. By the Mid- 
Yorkshire Tram ways Bill about 18 miles of tramway were 
authorised, and by the provisions of the Birmingham District Tram- 
ways Bill,a more efficient tramway service around Birmingham 
will be brought about. The British Electric Traction Co. were 
successful in ge.ting through their Croydon and District Extension 
Bill, the Hove, Worthing and District Tramways Bill, and the 
Wellingborough and District Tramroads Bill, but failed to get the 
Committee to agree to the South Shields, Sunderland and District 
Tramways. The Chathim and District Light Railways Co. 
succeeded in obtaining some important extensions, and the London 
United Tramways Co. were content to ob‘ain powars for street widen- 
ings ata cost of £80,172. In this connection, apparently tbe whole of 
the street widenings required for the tramwa)s of the company, are 
paid for by the company and charged to capital account, as com- 
pared with only one-third charged by the London County 
Council -to the capital a count of its tramway undertaking 
when а street requires wide: ing for tramway purposes. A most 
important scheme was that set forth ia the Nottinghamshire and 
Derbyshire Tramway Bill it beiog to connect Nottingham to 
Derby by a tramway. Tbe opposition was, however, too strong to 
be overcome, and the Bill was amended во as to make a line 
from Nottingham to Alfreton, from Belper to Alfreton, and on the 
north to Mansfield. A very important decision was come to in the 
case of the South Lancashire Tramways Bill, where the St. Helens 
Corporation objected to the company baviog running powers over 
the lines in that town which were ownea by tbe Corporation, bat 
leased to & company, which company was willing to give the 
necessary powers. It was pointed out that if the running powers 
were allowed it would give direct communication between the 
Liverpool Docks and the towns of South Lancashire over the Liver- 

ool Corporation tramways, the Prescot and Liverpool line, the St. 
Helene tramways, and the South Lancashire tramways. The Lords 
Committee decided to grant running powers for the period of the 
lease on arbitration terms. Another important scheme sanctioned 
was the Preston and Horwich Tramways Bili, which will connect 
the two towns, a disiance of over 20 miles, aud in addition connect 
with the tramways of the Wigan and Bolton Corporations and the 
South Lancashire Tramways Co. The Dewsbury, Batley aud 
Birstal Tramweys Bill will mean the reconstruction for electric 
traction of tramways in that district, and similar power is 
given to the South Staffordshire Tramway Co. with regard to the 
tramways now owned by them. The Wakefield and District 
Tramways Co. had their Bill rejected. In the case of the Harrow 
Road and Paddington Tramways, the company asked for power 
to electrify the tramways on the overhead trolley system. The 
London County Council, who will ultimately be the purchasing 
authority, sought to have a voice in saying what system of 
traction should be adopted, bit the Committee decided to allow 
the Bill t » proceed. 

The electric lighting legislation was nearly all contaiaed in the 
Electric Lighting Confirmation Orders, of which there were 
seven, containing in all confirmation of Board of Trade orders in 
respect of 53 districts. In the main they were unopposed, but 
fights took place over the Warmley апа Walton-on-Thames orders, 
and in each case the Committee inserted а modification of the 
Bermondsey clause. 1а tbe case of private Bilis, the Blackbeath 
and Greenwich District Electric L ghting Co. takes power to 
absorb the Lewisham aud District Electric Supply Corporation, 
and the Chard Corporation gets power to supply electricity. 
The Newcastle Electric Supply C». are authorised to take 
over the electricity undertaking of the Walker and Wallsend 
Gas Co. which was the first gas company ever to get 
power to supply electricity. The Electric Bupply Bill of 
the London County Council was dropped. The Dover Corpora- 
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tion has obtained power to acquire the undertaking of the 
Dover Electricity Supply Co. The Willesden Urban District 
Council tried to get powers to supply electricity in adjacent dis- 
tricts but failed, and, in addition, had the Bermondsey clause 
inserted in their Bill. Parliament seems steadily to set its face 
against the attempt of local authorities to supply electrical fittings, 
апа struck such power out of the South Shields Bill and inserted a 
clause in the Sheffield Corporation Bill at the instance of the 
Electrical Trades Association. The clause in the L.C.C. General 
Powers Bill to empower the Metropolitan Borough Councils to 
supply electrical fittings was dropped. 

Taking the whole work of the session, it will be seen that while 
there has been little of the prolonged fighting which took place on 
the introduction of the first power Bills and on the question of 
electrolysis, yet a great many Bills have been passed which, if 
brought to gas ete will find employment for a vast amount of 
capital and work for a large army of workmen. 


INTERNATIONAL FIRE PREVENTION 
CONGRESS. 


NECESSARY PRACTICAL SAFEGUARDS AGAINST FIRES 
CAUSED BY LIGHTNING. 


By ArLrFBRD Hanps, F. R. Met. B. 
(Abstract.) 


Тнк number of buildings damaged by lightning in this country 
varies slightly from one year to another, but is so far constant that 
it is perfectly eafe to say that in the course of any ten years 
between 3,000 and 4,000 suffer from this cause, of which about 200 
are churches. 

Statistics that have been published show that thunderstorms азе 
gradually increasing over the whole of civilised Europe. Thus, in 
the course of sixty years the average number of such storms in 
London has increased from 12 to 22 per annum. The use of light- 
ning conductors, though not always successfal, has no doubt 
reduced the amount of damage which would otherwise occar. They 
sometimes fail when they bave been applied in accordance with 
well-known rules, and on the other hand cases occur in which con- 
ductors that would be condemned as inefficient under those same 
rules answer perfectly when struck by lightning. This anomalous 
state of affairs shows that there is some important factor that is 
very frequently overlooked, and which must be the crux of the 
question. 

Probably one of the causes that interfere with a clear conception 
of the methods necessary for protection is the view that is often 
taken as to what a discharge of lightning is. Although the idea of 
a thunderbolt accompanying a lightning flash is known by scientiate, 
and probably by the majority of the public, to be illusory, there is 
still a tendency to regard lightning as something which leaves a 
cloud and damages a building or other obj:ct by striking it. The 
language used in connection with the subj:ct unfortunately fosters 
this idea. Even the term “struck by lightning" is scarcely 
correct. 


At the best ligbtning is too often regarded as an electric current 


overcoming the resistance of the air; but this resistance bas nothing 


in common with that which is the subject of Ohm's law, and to con- 
sider it merely as а momentary current is apt to give a somewhat 
misleading view of the matter. It should be regarded as a bresk- 
down of the dielectric, as a fracture or cracking, both of the air and 
of any other resisting medium between the oppositely charged 
bodies, the clouds and the earth. We may, in fact, regard ourselves 
as liviny between the inner and outer coatings of an enormous 
Leyden jar or other condenser. = 

Now when the stress to which the air is subjected has reached 
the breaking point, which is about half a gramme weight per 
square centimetre, the line of the fracture becomes visible by the 
intense heat making the air particles momentarily incandescent, and 
this we call “ lightning.” e building which, being in the line of 
the strain, gets damaged forms only a of the fracture ; the air 
is equally damaged, but isa self-repairing medium. Unfortunately, 
our buildings, trees, and bodies, which are less resisting than the 
air, are not eelf-repairing, and so we get the deplorable losses of life 
and property that occur every year. 

A building offers less resistance—in other words, it is weaker 
—tban the surrounding air, therefore the breakdown would tend to 
go through а building ratber than разв it by and go through the air 
beside it, even if there were no metals in it to render it still more 
weak. There would be а line of conduction, or infinitely weak 
line, through which the fracture would take place instead of through 
the structure, and even allowing for the effects of induction, 
lightaiug can no more be said to be attracted by a conductor than 
a crack acroes a sheet of glass can be said to be attracted by any 
weak part which would cause it to take other than a straight course, 
At the top the conductor would be provided with а point, or several 
pointe, so as to prevent the discharge occurring, if possible; and, if 
not, to try and render it less violent. As regards the lower part, if 
it ended at the ground line, the conductor would answer provided 
there had been rain, and the surface of the ground was wet; but if 
the flash occurred in dry wea‘her, there would beiresistance to over- 
come between the conductor and the conducting stratum below, 


causing heat, and the least that would happen would be that the 
ground at this point would be blown up. It might be considered 
not worth the expense of making a good earth connection to pre- 
vent this; bat one cannot be certain that this would be the only 
effect. The explosive force in such a case is often eqaal to that of 
some pounds of gunpowder, and so there is danger of damage to 
the brickwork or foundations. A fairly good earth connection is 
therefore advisable, but it need not be a perfect earth”; so long 
as the resistance is fairly low, and the conductor is of such a sir» as 
not to bə fused, we can feel confident that it will answer in this 
case. 

It must not be supposed that a good “earth” ie never necessary ; 
in very many cases it most certainly is, but а good earth is a 
matter of comparison. One cannot fix a limit of во many ohms, and 
say beyond that a conductor earth“ is inefficient, for under certain 
conditions a conductor would not fail with an “earth” resistance 
of 100 ohms, or even hundreds of ohms, while uader others 2 or 3 
ohms would be too much. А discharge would not leave а con- 
ductor even if tbere were a fairly high resistance, to go to earth by 
another route unless there were & rival one open to it. By a good 
б" earth" is meant one that has a low resistance in comparison with 
any other possible earth in ite neighbourhood. 

In the case of a structure composed of a solid mase of bricks or 
stone, with a stone staircase in the interior and а gas pipe carried 
up to afford light at intervals, there would bea rival conductor in the 
interior with a perfect earth connection ; for gas pipes, owing to the 
extent of the surface of the mains underground, have merely nominal 
“earth” resistances, and, if the conductor had a higher one, the 
discharge would either be entirely diverted to the gas pipe or be 
divided between the conductor proper on the exterior and the 
accidental one in the interior, according as the resistance of the 
former was great or small. It is not practicable to make the 
“ earth ” of the intended conductor appreciably lower than the рае 
main, but if we succeeded in getting it во to a fractional extent, there 
would still be the dangerous rival inside, and there would be a side 
flasb, or let us say a side fracture, between the two conductors, if 
the brickwork or air between, as the case might be, таз not suffi- 
ciently strong to resist the stress suddenly thrown upon it. It 
would Ъз necessary then, besides having a perfect earth,” to place 
the conductor 8» that there should be a sufficiently strong buffer of 
resisting material between the two as to make it impos:ible for the 
discharge to break through. I do not mean by this the пве of glass 
insulators or keeping the conductor а few inches атау from the 
wall, bat а considerable space of resisting material. 

It is necessary to recognise that side flash, or sparking, will occur 
between a struck conductor and other metals sufficiently near it. A 
perfect earth does not prevent side flash, it only reduces the 
sparking distance; a comparatively bid "earth increases it. We 
must therefore see that tbe other metals are at a safe distance, or 
make connections across to act as a conductor for the spark. The 
safe distance between two perfectly “earthed " conductors, in the 
most extreme cases, should be 5 ft. for ordinary building materiale, 
while in some cases, depending on the course of the accidental con- 
ductor, it is considerably less. 

Unfortunately, metals are introduced so largely into tbe con- 
struction of modern buildings that it is not surprising, with 
conductors plac :d indiscriminately, that сав 28 of failure occur. 

On an average about a dozen cases of failure of conductors occur 
in this country every year, and they may be divided into five main 
classes or headings:— 

1. Where the conductor is not touched, the discharge taking au 
entirely different course. Such cases are not very interestiog, and 
ought scarcely to be called failures of conductors—they are merely 
failures of the sanguine expectations of those who put them up. 

2. Cases in which the conductor is struck and damage occurs 
owing to non-compliance with the more elementary rules apvertaip- 
ing to the subject. Such cases are not very serious as a rule. The 
ground may be blowa up owing to а very high resistance; the con- 
ductor may be broken or fused at а bad joint, or it may be torn loose 
owing to a bad bnd. 

3. Cases where & part or the whole of the discharge leaves the 
conductor and takes another course through accidental conductors to 
earth. Such cases are primarily due to there being alternative paths 
available for the discharge, and they often result in very serious 
damage. If inflammable materials happen to lie in the path, the risk of 
destru tion of the building by fire is very great. The most dangerous 
form of alternative path is а gas pipe, and soft metal pipes are 
especially so. 

4 Where sparks occur between lightning conductors and neighbour- 
iag metals not leading to earth. These cases do not usually result 
in very serious damage, unless fire is caused by something inflammable 
in the line of the spark. 

Б. Where there is no side flash from the conductor, but sparks occur 
between two metals distinct from the conductor, These cases are 
very interesting, but fortunately are not very common. They areapt 
to cause fires ; in fact, it is often the setting of the building оп fire 
that shows that such an effect has occurred. 

In explaining several cases of buildings which had suffered 
through lightning, the autbor mentioned а case of a church where it 
was reported that lightning had struck through the west window of 
the nave, being “attracted” by the organ pipes. The facts were 
that the vane was struck, and the discharge passed down the 
conductor; but by a curious combination of metals the weakest 
path was formed by accidental conductors, consisting of lead 
flashing round the tower, a rainfall pipe, an outside gas bracket and 
the pipe supplying it, so that the discharge passed by these through 
the gas meter, exploding it, and setting fire to a wood staircase 
under the organ. 

In another case the discharge was said to have struck the nave 
roof under the spire. в Here the spire was covered with copper, and 
had a copper tape conductor carried over it in addition,; but there 
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were two alternative paths, one a rainfall pipe from the tower, and 
the other the lead flashing on the nave roof connected with the 
rain-water gatter and down pipe. The discharge divided between 
the conductor and the fall pipe from the tower; but there was a 
weak spot between this fall pipe and the lead flashing, and so a 
fracture occurred through the parapet wall. All that was wanted 
in this case was a connection of ‘metal across this weak spot, and 
this damage would not have occurred. 

In a further case of a church on which & copper tape conductor, 
with earth plate, had been fixed, only a few months afterwards 
it was struck by lightning, side flash occurring through the wall to 
а water supply pipe. In this case the “earth” resistance was too 
high, although there was an earth plate. 

The author cited other cases which occur, such as a hooped 
chimney shaft, a metal steam-pipe carried up inside a shaft, and a 
case of an alternative path provided by a vane оп а tower, with 
connecting rods passing down to an indicating dial in the hall, in 
proximity to other ironwork. In such а case, the author pointed 
out that anyone standing sufficiently near at a time when the vane 
was struck would accidentally complete the conductor chain. 

A fact which, although well known to electricians, is frequently 
overlooked, is, that al? metals are conductors, the difference in cən- 
ductivity between one kind of metal and another being in this 
connection а factor of very little moment; also that the accidental 
conductors about a building require just as careful consideration 
аз the intended conductors, and in some cases even more. 

True protection from lightning often consists of a good deal more 
than the mere erection of conductors. The part that often makes 
the difference between efficiency and non-efficiency is the making 
of various connections to bridge over whatthe author calls sparking 
gaps, as well as keeping a safe distance away from metals that it 
would be dangerous to connect to. 

The places where connections must be made are where there 
would be great differences of potential. A spark is, of course, the 
outward and visible sign of a difference of potential If this 
difference is not sufficiently great for the spark to bridge the gap 
between the two metals, no effect will occur. 

It is said that side flash is due to self-induction, but this is of 
small moment. It exists, of course; a conductor cannot take a 
sudden discharge like а flash of lightning without there being enor- 
mous self-induction ; but for this very reason it may, for practical 
purposes, be disregarded. As it cannot be entirely done away with, 
it is difficult to say what would be the practical effect of a lightning 
conductor absolately without self-induction. 

Experiment shows that by increasing the self-induction one 
increases the sparking distance, and conversely, that by reducing it, 
one reduces the length of the spark. The author alleges 
that the way to reduce the self-induction in a lightning 
conductor to a minimum would be to give it a number of 
sharp bends, that is, to run it backwards und forwards across 
the face of a building instead of direct down to earth, but 
he does not suppose that anyone would seriously recommend 
such a method of procedure as conducive to efficiency, and looking at 
the matter from a practical point of view, if one were to erect a 
lightning conductor in the centre of a field, with absolutely no other 
metals near it, there would still be self-induction, but there would 
be no side flash. Self-induction with no other metal near is of 
no moment; self-induction with other metals near, is; there the 
point of practical interest centres in the other metal,” and not in 
gelf-induction. 

Cases in which sparks occur between two metals quite distinct 
from the conductor have been referred to, and such effects are far 
more common than might be supposed; many mysterious fires, 
пару so-called extraordinary freaks of lightning, may be explained 

y them. 

At the moment of a lightning discharge, the effect cannot begin 
and end just at the one spot struck; there must be waves of 
potential set in motion, and the effect would be visible as а 
spark at places where one metal approached another, provided 
they happened to be set in jast the right manner. These effects 
may cause fires if the conditions are suitable, and they therefore 
require guarding against by connections at the critical pointe. 

There is one way in which protection can be secured without the 
tedium of mastering the subject. If one were to cover a building 
completely with metal from the top of the chimneys down to the 
ground line, making earth connections on each side, one would 
have а sort of metal case, inside which no electrical effects 
would occur. Опе might run a large number of wires over it, 
both vertically and horizontally, but the meshes formed by the wires 
would require to be comparatively small. It would not be sufficient 
to run just а few conductors over it, and so get а sort of skeleton 
cage. 'l'here is a case on record which shows that this does not afford 
metallic screening. 

For very dangerous places, such as explosives magazines and 
factories, metallic screening is generally the best, and often the only 
safe courae to adopt. 

For general purposes, however, tbe course to be adopted is an 
intelligent consideration of the conditions that may exist in the 
structure to be protected. Knowing the conditions and their effect, 
connections must be made between the lightning conductor and any 
metals so near to it that they would constitute weak spots where 
side flash would occur, and even between those metals and others, 
or between two independent metals, if they were so placed as to 
cause sparking. 

In arranging a conductor system it must be borne in mind that 
there are certain parts of a building that are exposed to be struck, 
and tberefore the system must comprise lines of conduction from 
all those parts. To protect one and leave another exposed is waste 
of money. 

Earth connections are important, and it is necessary to get the 
lowest resistance of any possible “earths.” This may be obtained 


by means of earth plates, or connections to gas and water 
mains, or by both, but in making these oonnections caution is 
necessary. Earth plates should be proportionate to the 
moisture in the soil, never less than 3 ft. square, or an 
equivalent area, in a wet situation, while in drier ones the plates 
must be increased in area proportionately. In somewhat dry soils 
resistance may be reduced by bedding the earth plates in coke, but 
coke should not be used unless it is absolutely necessary. 

As regards the best kind of conductor to use, taking into con- 
sideration durability and cheapness, copper is the most suitable 
metal, and as regards form, copper tape, band or ribbon, as it is 
indiscriminately called, is the best for similar reasons. 


THE ELECTRIC AUTOMOBILE 
AS AN INCOME PRODUCER FOR CENTRAL 
STATIONS.” 


Тн» advent of the automobile has been во recent that its progress 
and possibilities seem to have, as far as the Pacific Coast is con- 
cerned, entirely escaped the notice of central station managers. 
And yet I bave no hesitation in saying that within a very few 
years most of the commercial and also the passenger transportation 
now carried on by horse traction will be carried on by automobiles 
in preference. In this event, it will be readily seen how large an 
income factor automobiles will prove in the future. The profit to 
the central station from any specified service depends upon three 
conditions, namely :— 

1. Quantity of current consumed. 

2. The time at which the current will be required. 

3. The character of the load. 

With regard to the first point, viz. the quantity of current 
required. A light electric runabout will consume not less than 15 
amperes on the four-hour rating, and will run about 40 miles on 
one charge. A 5,000-lb. truck will require a battery capacity of 50 
amperes on the same rating; the mileage per charge at the present 
time is between 25 and 35 miles. 

There is certainly no city or town so small that it does not use at 
least 50 vehicles of some sort; and to say that 50 cent. could 
be replaced by automobiles is making a conservative «stimate. 
These vehicles could comprise buggies, farm wagons, tradee- 
men’s carts, delivery wagons, ambulances and express, freight or 

ger wagons. 

Allowing a daily average of 20 amperes at 125 volte for these 
vehicles on a 4-hour charge, would mean an output of 250,000 watte, 
which, at 4 cente per kilowatt, represents an income of $10.00 per 


As the charging of batteries of electric vehicles follows the 
standard rules for charging stetionary batteries, the charge generally 
could be tapered off and spread over seven or eight hours. This 
length of charge, although necessary to obtain a full mileage, is by 
no means essential,as half charges can be put in in a couple of 
hours without injary to the battery. 

With regard to the second point—the time at which the current 
will be required—the conditions of service of automobiles will 
permit of their being charged at periods of light central station 
load when the station has plenty of power, which central station 
managers are unable to use; and except on emergencies, there will 
be seldom any reason to charge many automobiles between the 
hours of 5 and 10 o'clock at night. The load conditions, therefore, 
are what the central station manager is trying his best to obtain, and 
represent a factor of almost clear profit, especially when the station 
is operated by a water power transmission plant with free water. 

The third point, viz, the character of the load. The character 
of the load is absolutely ideal, being & perfectly regular and 
steady storage battery load without fluctuations. 16 has the further 
advantage of steadying the day voltsge, the irregularity of which 
frequently gives serious fluctuations in the lighting load in conse- 
quence of the power factor being so greatly in excess of the 
lighting factor. 

Regarding the expense of operating automobiles, an impression 
prevails that automobiles are an expensive luxury, and while this 
has been во in the past, it has been because machines have been put 
on the market quite inadequate to the work they were called upon 
to perform. 

There is no more reason for automobiles to break down than for 
horses and carriages. On the other hand, there is far less reason, and 
the cost of operation per mile of travel should be less. The speed 
is greater than that of the horse, the distance far in excess, the 
reliability and convenience far greater. 

The automobile is unaffected by the heat of summer or the cold of 
winter, may be urged to its limit up hill and with safety driven 
fast down hill; in fact, there is no setvice that the horse is at present 
performing tbat cannot be better done, even in the present early 
stage of the industry, by an automobile. 

There is also а widespread impression that an electric automobile is 
incapable of a greater speed than 10 or 12 miles per hour. This is 
entirely erroneous, as there is no more limit to the speed of this 
machine than to that of one operated by steam or gasoline, the 
speed being simply a question of power and gearing. 

Very few high speed electric automobiles are at the present time 
on the market, simply because the manufacturers are so busy trying 


* А paper presented by A. E. B. Ridley to the Seventh Annual 
Convention of the Pacific Coast Electric Transmission Association, 
June 16-17, 1903. 
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to keep up with the demand for their present standard types that 
they have no time to bring out new designs. : 

Up to the present time I know of no central station manager 
who has given this matter any serious consideration or made any 
attempt to assist in the development of the industry ; but I feel 
assured that if the companies would instal motor converters and 
operate wagons of their own, their example would be followed by 
many who are now deterred by the inability to secure direct 
current suitable for charging their machines. | 

Several antomobiles are now being used as service wagons by the 
superintendents of the electric light plants in the Eastern cities, 
and they are giving entire satisfaction.. There is no reason why 
the success of an electric automobile in the East.for carriage, hack; 
delivery wagon and truck service should not be repeated here. 


The sooner the central station managers investigate this matter : 


weriously, the sooner they will obtain а valuable sourcé of income, 
besides conferring а benefit in adyancing а new and growing 
industry. Е „ pt . "EL pe Я 


of « 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


THE COMPETITION FOR тни BRUSSELS CONTRACT. 


Тнв invitation which the municipal authorities of Brussels recently 
issued for the submission of tenders for the equipment of a new 
central station in that city does not appear to have induced any 
British firms to compete for the contract, if one may judge from the 
list of offers which has been published, this being perhaps due to 
the experience gained in the past. However that may be, the com- 
petition proves to have been of an international character. The 
tenders, which range from as low as £130,000 to as high as £212,000, 
have been presented by the Société d’Electricité et Hydraulique, of 
Charleroi, the Société Internationale d'Electricité, of Liège, the 
Siemens-Schuckert Works Co., Lahmeyer & Co, the Helios Co., the 
Swiss Oerlikon Engineering Co., Rothenhaels & Co., of Berne, and 
the General Elestricity Co., of Berlin, in conjunction with the 
Union Electricity Co. of the ваше city. It is said that the scheme 
of the latter combination is recommended for acceptance. 

Tbe condition of the German electrical engineering industry at 
the present time is reported to be comparatively good, all the 
works being said to be abundantly provided with orders, and prices 

somewhat higher. If this statement is really a correct repre- 
sentation of the actual situation of affairs, it is difficult to under- 
stand why all the principal companies should be so eager to secure 
the Bruseels contract. 

The names of the Lahmeyer Oo. and the Felten & Guilleaume 
Co. are being coupled together in regard to a proposed under- 
standing whereby the former would procure all its cables from the 
latter in the future. An arrangement of this kind formerly existed 
between the Schuckert Co. and the Mulheim cable works, but it 
terminated with the fusion of the former with the Siemens and 
Halake Co. 

Herr Rathenau, general director of the A. E. G., of Berlin, is 
about to pay a visit to the United States where, among other matters, 
be will resume relations with the representatives of the principal 
American companies, who recently sojourned in the German capital. 
The community of interests between the A.E.G. and the Union 
Co., which represents the Thomson-Houston interests in Germany 
and certain other European countries, has naturally brought the 
former into closer connection with the American business. 


GERMAN COMPANIES. 


The accounts of the Schuckert Electricity Co. for the year ended 
March 31st, 1903, are of special interest, inasmuch as they are the 
last which will be issued in relation to this company as an inde- 
pendent undertaking as a result of the recent amalgamation with 
the heavy electrical engineering departments of the Siemens and 
Halske Co. under the title of the Siemens-Schuckert Works Co. It 
will be remembered that the Nuremberg Co., which distributed а 
dividend at the rate of 14 per cent. on a capital of £1,125,000 in 
1897-98, 15 per cent. on £1,400,000 in 1898-99, and 15 per cent. on 
£2,100,000 in 1899-1900, decided to abandon the contemplated pay- 
ment of 10 per cent. in the following year mainly on account of the 
collapse of the Leipsic bank and the consequential necessity for at 
once paying in cash the sum of £210,000 as the purchase price of the 
shares which the directors had agreed to take up in the Jaice 
electrical works. The year 1901-02 terminated with a loss of 
nearly £770,000, owing to the heavy depreciation of securities and 
provision for guaranteed risks, this sum being covered by drawing 
upon the reserve fund, which was thereby reduced to £65,600. The 
accounts for 1902-03 now show !groes profits on manufacturing to 
the extent of £214,341, as compared with £193,936 in the previous 
year, and after meeting the cost of administration, interest charges 
and depreciation, there remains a net profit of £6,677, of which 
£333 is transferred to the reserve fund, and the balance carried 
forward to the next account. The directors’ report refers to the 
improvement in business since the amalgamation with the Siemens 
and Halske Co., and then deals with the foreigu branches. In this 
connection it is suggested that an understanding will be arrived at 
with the external branches, and the hope is expressed that the com- 
pany’s English interests (the British Schuckert Co.), may be 
associated with the English interests of the Siemens & Halske Co. 

The Continental Company for Electrical Enterprises, of 
Nuremburg, is the financial trust of the Schuckert Co., which holds 
out of the former's total share capital of £1,600,000, no less than 
£1,441,000, which recently stood the books at one-half the 


nominal value. At a recent meeting of the directors of the 
Continental Co., the balance-sheet was submitted for the year 
1902-03, this showing little variation in the position of affairs as 
compured with the previous year. The profits from the under- 
takings in which the company is interested, and from interest on 
securities amount to £112,786, as against £108,850 in 1901-02. 
Administrative expenses and taxes absorb £19,234, interest and 
bank charges £71,190, and interest on loans £20,000, and after 
making provision for losses on securities and redemption of capital, 


" thé final'result is а loss of £21,007, as against a loss of £59,937 ip 


the preceding year. By absorbing the reserve fund, the defici 


. for 1901-2 was reduced to £37,959, and the loss for the past yeat 


thus increases the deficiency to £58,966. 
The directors of Lahmeyer & Co., of F'rankfort-on-the-Maine, 


^ which distributed a dividend at the rate of 10 per cent. for 1900- 


1901, and incurred a loss of over £120,000 in the following year, 
have issued a statement that is far from being of an encouraging 
character, for the year ended March 31st, 1903. It shows gross 
profite amounting to £115,211, as compared with £113,522 in the 
preceding year. After deducting interest on bonds, general ex- 
penses, the expenses taken over from the German Co. for Electrical 
Enterprises, and providing for depreciation of plant at the works, 
the statement indicates a loss of £18,584, which ia covered by the 
disposal fund of £250,000 which was obtained by the company's 
amalgamation with its trust, the German Oo. for Electrical Enter- 
prises. The directors attribute this new loss partly to the decline 
in sale prices, which were considerably lower at the end of the 
financial year than at the beginning, aud partly to the insufficiency 
of employment for the works during the second half of the year. 
It appears that the disposal fund bas now been reduced from the 
original sum of £250,000 to £125,000 by writing off the expenses 
incidental to the fusion with the German company and by the 
depreciation of securities held by the latter, and by а loss of 
£15,000 on the Russian business, mainly owing to the dissolution 
of the branches at St. Petersburg and Moscow. The statement con- 
cludes by remarking that the new financial year has opened with 
greater activity at the works, although an upward movement in 
prices has not yet taken place, and that the undertakings taken 
over from the company's trust are in а satisfactory state of 
development. 

The report of Brown, Boveri & Co., of Mannheim, which is а 
subsidiary of the parent undertaking of the same title at Baden, 
states that, notwithstanding the diminution in the number of work- 
men employed, as mentioned in the previous year, it has been 
possible to obtain results almost equally as favourable, owing to the 
adoption of extreme economy and the profits realised on several 
large orders. With а nominal share capital of £300,000, of which 
one-half is paid up, the company has earned net profits of £6,040 
for 1902—3 as compared with £6,263 in the preceding period, and 
а dividend is proposed to be paid at the rate of 4 per cent., as in 
the previous 12 months. In addition to the supply of large 
generators for electric lighting апа power stations, the report 
mentions the considerable activity displayed by the company in 
introducing steam turbines on the Brown, Boveri-Parsons system, 
and for very high powers. Apart from central stations, turbines 
of 5,500 н.р. have been delivered for the Henkel-Donnersmark iron- 
works, 1,100 н.р. for the Hosch steelworks of Dortmund, 2,000 H. P. 
for the Rothe Erde ironworks, 1,200 н р. for the Dahlbusch works, 
and 10,000 m Р. for the Rhenish Westphalian works at Essen. These 
turbines have been constructed at Baden, but ав а result of the 
reception by the Turbinia (German Parsons) Co. of orders for two 
turbines of 6,000 н.р. and 10,000 H.P., the company proposes to 
commence the building of these engines in Germany, thus neces- 
sitating а considerable extension of the workshops. Аз to the 
future outlook, the report states that unfavourable conditidhs still 
prevail in the electrical industry, and that some firme accept orders 
even at prices which result in а loss. A continuous improvement 
cannot be expected to take place in the near future, although the 
company is now fully employed. 

The Company for Wireless Telegraphy, of Berlin, which has taken 
over the rival aystems of Braun-Siemens and Slaby-Arco, and thus 
terminated the competition which had arisen between the owners 
of these methods in Germany, bas now adopted the name of “ Tele- 
funken" as the registered name for spark telegraphy. It ie stated 
that the company has supplied several portable field installations 
for the United States army, and that the trials have shown the 
faultless transmission of telegrams overland for a distance exceeding 
62 miles. This is considered to be an excellent result, in view of 
the difficulties of transmission overland, and the smal\ness and 
lightness of the installation wagons. In addition to the portable 
plant, the company has delivered apparatus for 20 stations for the 
United States navy, where they ате being tried in several places 
already occupied by the Marconi company. The German company 
is also reported to have received orders for two sets of apparatus 
for the Norwegian Telegraph Administration, which proposes to 
test them for the purpose of affording communication with the 
fiords. In these cases the distance only rauges from 20 to 30 miles. 


Swiss AND Russian ENTERPRISES. 


The report of Brown, Boveri & Co. of Baden, which has made ite 
appearance simultaneously with that of the company’s German sub- 
sidiary, shows that the position of the Swies undertaking has 
slightly improved during the year 1902-3. After being successful 
in distributing 16 per cent. two years ago, the profits considerably 
declined in 1901-2, when the dividend was reduced to 5 per cent. 
A recovery has, however, now taken place for the past year, the net 
profits amounting to £41,718 as againet £29,046, and it is proposed 
to make а distribution at the rate of 7 per cent. on the share capital 
of £500,000. The report states that the improved results are mainly 
due to the greater attention paid to cheapening the cost of prodac- 
tion, and although prices were. depressed the company snocecded in 
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obtaining better rates for large orders than ite competitors. Never- 
theless, the manufacturing results were prejudicially affected by 
losses incurred in connection with customers, this apparently refer- 
ing to payments made under guarantee riske. The report refers to 
the progress made in the construction of steam turbines, of which 38 
of a total of 30,065 н.р. have been delivered, and 30 of 33,000 E. p. 
are on order. The new financial year has been entered upon with 
an abundance of orders which will fully occupy the works for the 
12 months. 

The Russian General Electricity Co., of St. Petersburg, which was 
formed in 1902 to.continue the branch of the Berlin General Elec- 
tricity Co. in the Russian capital, has completed its first year’s 
trading with a net profit of 11,345 roubles, which has partly been 
devoted to depreciation and partly carried forward. At the end of 
1902 only 40 per cent. of the share capital of 1,000,000 roubles had 
been called, although since then the full amount has been paid up. 
The company does not manufacture in Russia, but serves solely as 
the sales bureau of the A.E.G. in Berlin. 

. The Russian (Tudor) Accumulator Co., of St. Petersburg, has 
realised net profits amounting to 56,590 roubles for 1902. It is 
intended to pay a dividend at the rate of 6 per cent., as compared 
with nil in 1901, and 3 per cent. in 1900. 

The St Petersburg Company for Electrical Enterprises, which is 
closely associated with the Helios Electrical Co., of Cologne, 
ha» not yet developed in the favourable manner that was 
anticipated. Although the company’s gross receipts were higher 
during 1902 than in the previous year, the net revenue was less, and 
it has been impossible to propoee any dividend as was the case in 
1901. 

The Italian branches of the Siemens & Halske Co., and the 
Schuckert Co., have now been formed into a company under the 
title of the Societa Italiana d'Elettricita Siemens-Halske e Schuckert, 
with a capital of £40,000. This amalgamation is, of course, one of 
the results of the fusion of the two parent companies in Germany. 


+ 


NEW PATENTS APPLIED FOR, 1903. 


Oompiled expressly for this journal by W. Р. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


“ Improvements in electrical fire alarm apparatus.“ J. P. ROBERTSON. 


16,965. 
August ith. (Complete.) 

16,975. Improvements in electrical cut-outs.” H. KORTEN. August dth. 

16,988. Improvements in or relating to partitions or diaphragms for elec- 
trolytic and electro-plating purposes.“ P. STEENLET. August 4th. (Com- 
plete.) 

3 Im rovements relating to electrolytic cells. P. A. Gaye. August 
4th. , : 

17,001. “Automatic electric stopping apparatus for lace and net machines.” 
B. J. B. Mitts. (A. Pocheron and F. Cellery, France.) August 4th. 

17,009. ‘* Improvements in incandescent filaments for electric incandescent 


lamps.” W. Р. Tompson. (Bayerische Gliihfudenfabrik Augsburg-Lechausen 
Georg Luedecke & Co., Germany.) August 5th. 


17,069. Improvements in geometric telegraphs.” G. B. Rossman, (Com- 
plete.) | 

17,072. “ A method of syntonising two electric circuits and аррагабпа for use 
therein." С. К. Payee. August 5th. (Complete.) | 

17,073. “Improvements in electric arc lamps." Т. HAMILTON-ADAMS. 
August 5th. | 

17,082. Improvements in the manufacture of trolley poles and means for 


connecting them to trolley standards in trolleys used for electric tramcars or 
vehicles propelled by electric traction.” E. M. Munro, H. BRECKNELL and 
H. I. Rogers, August 6th. 

17,105. Improvements relating to insulating supports for use in electric 
traction systems," D. Borbon. August 6th 

17,118. “Improvements in moulds for making matrices for the production 
of cylindrical type wheel casings, type segments, or the like by electrotype.” 
W. P. TuoxrsoN. (The firm of A. Greet! & Co., Germany.) August 6th. 


(Complete.) 

17,128. ‘Improvements in means for electric signalling between railway 
trains, and between railway stations and trains." M. ARCHAMBAULT. August 
6th. 


17,140. Improvements in electro-magnets." F. DE Малък. August 6th, 

17,149. "Improvements in electric traction on a shallow conduit system.” 
8.G. BENNETT. August 7th. 

17,150. Iinprovements in or connected with switches for starting electric 
motors." А. Sykes. August 7th. 

17,173. "Improvements in electrical starting gates for race-courses," H. F. 
Foster, August 7th. 

17,179. ‘‘ Improvements relating to electric railway systems.” H. H. LAKK. 
(Morgan Electric Machine Co., United States.) August 7th. (Complete.) 

17,184. "Improvements in clamps for wires, especially applicable for use in 
overhead electric conductors.” F. KRUCKL. August 7th. (Complete.) 

17.195. Improvements in and relating to wireless telegraphy.” O. RocHEFORT 
and E. Mons. August'th. 

17,207. ‘Improvements in or connected with dynamo-electric machines.“ 
T. M. сттох and Tur SaNDTCOTT Founpry Co., Lro. August 7th. 

17,214. * Improvements in protecting devices for electric circuits," W. B. 
Woonnovar. August 7th. 

17,225. "Improved interlocking automatic inter-communication telephone 
switchboard.” F. J. Lowe. August 8th. 

17,229. An improved appliance for gripping and supporting the wires of 
overhead wire systems of electrio traction.“ J. H. Lisy and W. HARRIS. 
August 8th. 

17,232. ‘*Improvements in terminal holders for electric wires, leads or 
cables.” С. Н. Stevens. August sth. 

17.241. Device for re-railing electric or steam tramcars which have acci- 
dentally left the lines." J. W. Harrop, T. Dickinson and H. Dickinson, 
August Sth. 

17,215. Improvements in electrico light fixtures.” 
General Electric Co., United States.) August 8th. 

17,247. “Improvements in electric light fixtures.” 
General Electric Co., United States.) August 8th. 

17,248. Improvements in electric rheostats.“ E. A. CAROLAN, (The General 
Electric Co., United States.) August 8th. 

17,249. Improvements in reels for electric cables and the like." E. A. 
CAROLAN. (The General Electrio Co., United States.) August 8th. 

17,272. Anew and improved device for electrically firing blasting oartridges 
and the like.” T.Gnraincer. August 8th. 


E. A. CaRoLAN. (The 


E. А. CAROLAN. (The 


-Haddan. (J. 8. Andrews and W. M. Simpson). 


H. H. Lake. 


PUBLISHED SPECIFICATIONS, 1902. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Со., 893, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


4,274. "Improvements in or relating to electric cells or batteries." Н.Н. 
Lake. (Soc. Anon. Le Carbone.") Dated February 19th. 

4.285. Improvements in sockets for incandescent electric lamps.” A. E. 
Ellen. (Yost Miller Co.) Dated February 19th. 

4,557. Ап improvement in flexible electric conductors." Siemens Bros. 
and Co. and W. Dieselhorst. Dated February 20th. 

4,374. "Improvements in or relating to electric aro lamps.“ J. A. Rignon 
and E. Eisenmann. Dated February 20th. 

4.445. An improved automatic telephone system." E. A. Faller. (Date 
applied for under Patents Act, 1901. August 22nd, 1901.) Dated February 21st. 

5,831. ''Improvements in apparatus for regulating electric currents." R. C. 
Clinker. Dated March 10th. 

8,112. Improvements in electrical indicating and controlling mechanism." 
Hon. R. T. D. Brougham. Dated April ith. 

8.748. Improved means for securing and adjusting the active laminated 
rings of electrical machines and motors in their frames." Siemens Bros. & Co., 
Ltd. (Siemens & Halske Aktiengesellschaít. Dated April 7th. 

8,858. “А process and device for producing effective and reliable electrical 
ignitions of explosive substances.” . W. Hellmann. Dated April 16th. 

9,010. MEOS аары in and relating to the manufacture of electric oon- 
ductors.” Brown. Dated April 18th. 

9,111. Improvements in electro-magnetic clutches and variable gear." 
P. W. Northey and Electric Motive Power Co., Ltd. Dated April 19th. 

9.135. Improvements in coin-freed electric meters.” British Thomson- 
Houston Co., Ltd., and F. Holden. Dated April 19th. 

9,150. ''Improvements in clock-controlled mechanism for turnin 
electric current, water, and the like, at pre-determined times." 8. 
Dated April 21st. 

9.231. Apparatus for counting telephonic conversations." J. H. Meyer. 
Dated April 21st. 

9,315. “Improvements in electric controllers." C. T. J. Oppermann. Dated 
April 22nd. 
` 9,441. ‘Improvements in electromagnetic traction for railways and the like.“ 
H. H. Lake. (A. Pacinotti). Dated April 23га. 

9,529. “Improvements in terminals and binding screws for electric 
batteries and connections." W. R. Edwards. Dated April 24th. 

9.803. Improvements in and relating to the electrolytic decomposition of 
alkaline salts." M. Wildermann. Dated April 48th. 


on gas, 
. North. 


10.231. Improvements in and relating to high-speed electrical generators 
and motors." N. 2. de Ferrand. Dated May 3rd. 
10,800. ''Improvements in electrostatic measuring and indicating instru- 


ments." S. Z. де Ferranti. Dated May 10th. 

10,841. '*An improved form of insulator for electric fittings." С, T. A. 
Henshaw. Dated May 12th. 

11,068. ''Improvements in apparatus for actuating the electrical controlling 
appliances of the motors of electric railway motor cars." Siemens Bros. & Co., 
Ltd. (Siemens and Наівке Aktiengesellschaft.) Dated May lith, 

11,139. “Improvements in or relating to the electrical igniters of gas and 
similar explosive vapour motors," А. К. Bellamy. Dated May 15th. 

11,895. “Improvements in or applicable to rheostat switches for controlling 
electric currents.“ W. R. Laidlaw and G. Н. Scholes. Dated May 17th. 

11,404. "Improvements in electric fuses.” O. L. Peard. Dated May lth. 

11,516. “Improvements in apparatus for electrically operating tools," Н, J. 
Dated May 20th. 

11.825. Improvements in electrio transformers." Н. H. Lake, (General 
Electric Co.) Dated May 24th. 

11.888. Improvements relating to controllers for electric motors.” Н. Н. 
Lake. (General Electric Co.) Dated May 24th. 

11,439. "Improvements in or relating to controlling devices for electric aros.” 
Н. H. Lake. (General Electric Co.) Dated May 24th. 

11,849. *''Improvements in devices for controlling motors from a distanoe.'" 
‚ (General Electric Co.) Dated May 24th. 

11,850. “‘Improvements relating to volt ampere-meters or direct-current 
wattmeters." Н. H. Lake. (General Electric Co.) Dated May 24th. 

12,157. -** An improvement in the manufacture of filaments or the like for 
electrical incandescence lamps." С. D. Abel. (Siemens & Halske, Aktien- 
gesellschaft.) Dated May 25th. 

12,160. Improvements in the manufacture of filaments or the like for eleo- . 
trical incandescence lamps." С. D. Abel. (Siemens & Halske, Aktiengesell- 
schaft.) Dated May 28th. 

12,161. ‘‘Improvements in electrical incandescence lamps." 
(Siemens & Halske Aktiengesellschaft. Dated May 28th. 

13,154. ‘‘Improvements in and connected with electro-magnetic annunci- 
ators for telephonic or similar purposes.” Н. Oppenheimer. (Aotiengesell- 
schaft Mix & Genest.) Dated June 10th. 

15,1423. Improvements in and relating to incandescent electric lamp- 


C. D. Abel. 


holders.’’ A. Vandam and Т. Н. Marsh. Dated July 7th. 


15,944. "Improvements in electrical brushes for dynamo-electrio machines, 
electrical motors, and other electrical machines and apparatus where brushes 
for collecting an electrical current are or may be employed." The Tangye 
Tool and Electric Co., Ltd., and A. Н. Bate. Dated July 17th. 

16,452. ''Improvements in perforators more particularly for use with auto- 
matic telegraph transmitters.” J.Gell. Dated July ch. 

19.432. Improved means for supporting electric lamps and shades.” R. W. 
Braham. Dated September 4th. 

22,180. ‘‘ Improvements in electric ignition devices for gas burners." La 
Soc. Radiguet & Massiot. Dated October 11th. 

23,357. Electrically-driven surface planing and jointing machine for wood 
and the like.” J. Barr and R. Anderson. Dated October 27th. 

23,192. ‘‘ Improvements in and relating to induction coils.” 
Dated October 28th. 

24,100. Improvements іп and connected with electrio brakes for railway 
and tramway vehicles," H. H. Lake. (General Electric Со.) Dated November 
4th. 

24,455. 
to the motors of elevators and the like." 
Elevator Co.) Dated November 7th. 

25,342. “ Improvements in trolley poles and heads for electrically-propelled 
vehicles." T. CG. Buder. Dated November 18th. 

25,853. оне arrangement of the mercury in apparatus for the electro: 
lytic decomposition of alkaline chlorides.” C. Arzano. Dated November 18th. 

25,354. “Improvements in the electrolytio treatment of liquids of all kinds." 
C. Arzano. Dated November 18th. 

27,787. Improvements in electric arc lamps.“ Dated 
December 6th. 

28, 103. Improvements in or relating to coherers for use with etherio 
electrical apparatus.” F. Schneider. Dated December 19th. 

28,170. ‘Improvements in or relating to telephone systems." Т. Stock. 
Dated December 20th. 

28,171. “Improvements in or relating telephonic systems. Dated 
December 20th. 

28,809. ‘‘ Improvements in galvanic batteries." The Halsey Electric Gene- 
rator Co., Ltd. (Halsey Eleetrio Generator Co.) December 80th. 


J. О. Heinze. 


t“ Improvements in controlling devices for «lectric motors applicable 
Waygood & Otis, Ltd. (Otis 


J. А. Невпу, 


T. Btock. 
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COLLIERY MANAGERS AND 
ELECTRICITY. 


THE Colliery Manager deplores the attitude of mining engi- 
neers towards the use of electricity in mines, as exhibited in 
the discussions on electrical matters at the recent meeting of 
the Institution of Mining Engineers, and regrets the conser- 
vatism of the colliery manager іп general. But is the colliery 
manager wholly to blame? Is it not rather the fault of his 
position and training? It must be remembered that a 
mining engineer’s knowledge of mechanical and electrical 
engineering is limited to its application to mining operations, 
and to the requirements of the Coal Mines Regulation 
Act, which makes the colliery manager responsible for all 
the machinery. In a large modern colliery, mechanical and 
electrical engineering enters appreciably into the successful 
development of the property, and the large amount of capital 
invested in the plant, and its efficient superintendence is 
sufficient to occupy a trained engineer. The law, however, 
whilst insisting upon a service or apprenticeship of five 
years underground before a candidate is allowed to sit 
for а certificate of competency, demands по other 
knowledge or experience of mechanical or electrical 
engineering beyond that necessary to answer a few 
elementary questions. His experience in this respect is 
usually limited to existing plants at collieries with which he 
may be acquainted ; as he does not go into the workshops and 
take part in the design or construction of machinery, he 
naturally grows up with somewhat narrow views, and tena- 
ciously holds to the appliances and principles of his early 
days. It has been asserted that, although colliery managers 
in Germany are more highly scientifically trained than in 
this country, they are not such good“ pitmen.“ To bea 
good ** pitman ” is the first essential in working and winning 
large areas of coal. Electricity is of comparatively recent 
introduction, and many colliery managers having had no 
opportunity of gaining electrical experience, are de- 
pendent upon the professional opinions of qualified 
engineers. But when one engineer states that only 
high-pressure three-phase plants should be adopt®d as 
are carefully informed—is done 
in Germany, and that all the machinery should be 
of German manufacture, while another asserts that 
low-pressure continuous current plants only should be 
installed, their hesitancy is more or less justifiable. The 
tendency of the times is towards specialisation, and if 
the responsibility could be transferred to properly trained 
mechanical engineers, there would not in all probability be 
that tardiness or fear in adopting any new mechanical or 
electrical appliance which is at present shown, and would do 
much to clear away what аге at present sceming difficulties. 
A step in the right direction has been taken by the North 


of England Institute of Mining and Mechanical Engineers, 
0 


—colliery managers 
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who, in conjunction with the Durham College of Science, 
have started classes for the training of colliery engineers. 
We have no wish or desire, in any way to depreciate the 
abilities of colliery managers, who’s capability will be 
evident to anyone who realises the magnitude of their 
duties; but is not too much expected of them? No 
railway company, for instance, expects its general manager 
to be an expert in all departments of railway engineering 
and management; the captain of a ship is not expected to 
be ап expert in marine engineering. Why, then, should a 
colliery manager be expected to be an expert “ pitman,” 
and, at the same time, an expert mechanical and electrical 
engineer? "Why not make the mechanical engineer jointly 
responsible with the mining engineer. We commend these 
observations to all interested in the efficient working of 
collieries. : 


In this issue of the ELECTRICAL. 
REVIEW we publish a letter from the 
Secretary of the Society of Motor Manu- 
facturers and Traders, to the Public Control Committee of 
the London County Council. We also reproduce a remark- 
able contribution to the literature of the motor-car industry, 
from the pen of Dr. Louis Bell, entitled ** Speed and Public 
Safety." 

The vested interests of the one, and the common sense 
in the public interest of the other, are as unlike as the 
proverbial chalk and cheese, and if Mr. Woodfine cannot 
bring more weighty argumenta before the London County 
Council, his case is indeed а hopeless one. 

His platitudes as to the rate of speed attained by horse- 
drawn vehicles and electric trams, are as weak as they are 
pointless ; the fast automobile, as Dr. Bell urges, is not a 
common carrier nor а public convenience. 

To cite the Prime Minister's opinion that motor-cars are 
more under control, and less dangerous, than trams running 
on fixed rails, because the latter cannot change their course 
for other traffic, is too absurd to be taken seriously. The 
very safety of pedestrians and the drivers of other vehicles, 
depends upon their knowledge that the trams cannot deviate 
from their path, and if Mr. Balfour possessed only a 
modicum of the engineering skill of the great statesman 
who has just passed away and left the world all the poorer, 
he would never have given utterance to such a transparent 
fallacy. 

Again, how does the worthy Secretary make out that the 
speed of 10 miles an hour for motor vehicles now being 
placed on the streets of London, will considerably diminish 
their usefulness? Only in June last Lient.-Col. Crompton 
stated at the Engineering Conference, thut a few years hence 
the speed of traffic in the streets of the Metropolis would 
be increased by the use of motor vehicles, from its present 
average of 5 miles to 10 miles per hour! Surely Mr. Wood- 
fine has put the cart before the horse. 

The observations made in Victoria Street, by А.А.С.8., if 
we mistake not, may carry great weight with the Society of 
Motor Manufacturers, but certainly not with Sir Albert 
Muntz, who has recently administered several well deserved 
and severe rebukes to the well-known yentleman, who 
under those initials may be identified as one not wholly 
disinterested in matters pertaining to the motor-car. 

To Mr. Woodfine, A.A.C.S., the Public Control Com- 
mittee of the London County Council, and to the Prime 
Minister himself, we commend the careful perusal of Dr. 
Bell's paper, in the belief that if the suggestions therein get 
forth are carefully observed in this country, we may possibly 


Speed and Public 
Safety. 


reduce the number of accidents which have hitherto been 
of almost daily occurrence, to a minimum. 

One point we think has never been brought prominently 
home to the motorist or to the man in danger of being run 
down. The ordinary pedestrian—we will take him in the 
country where motor scorching is most rampant—saunters 
along at a speed not exceeding, say, 24 miles an hour. 
Suppose the motor fiend is driving at 50, as he often does! 
While the man, woman or child on foot moves one yard, the 
car travels no less than 20! Meeting a car travelling at 
this speed at a cross road, or going round a bend within 20 
yards of one, would necessitate more than ordinary agility 
on the part of the pedestrian to steer clear of an accident. 

The judging of a safe or danger distance has not yet 
formed part of the motorist’s education; it is for him to 


avoid the man in the street, who has the first right to the : 


road. With everything that Dr. Bell urges so clearly and 
unmistakably we are in cordial agreement. 


Mr. ALFRED MoszLy, C.M.G., of 
The Second Mosely Bristol, bids fair to become a benefactor of 


Commission. 


no mean order to the nation to which he - 


belongs. Not content with having borne the heavy charges 
and directed the energies of his recent commission of trades 
union delegates, who were thus given an opportunity of 
investigating on the spot, the character and habits of the 
American workmen, as well as the relationship existing 
between him and his employer, Mr. Mosely now intends to 
conduct to the United States a body of professional teachers, 
of experts in education, and of directors thereof, of men of 
commerce and high intellect, who shall study, jointly and 
severally, the methods adopted, and the results achieved by 
those representative educational establishments in the States 
of which Americans are justly proud. The names of the 
Commissioners selected have been published by the daily 
press. We find among them elementary and advanced 
teachers, teachers of specialised subjects, members of 
Parliament, members of Chambers of Commerce, members 
of borough and county education committees, general and 
“ scientific” University professors, clergymen of the Church 
of England, and at least one member of the Society of 
Jesus. We, naturally, are most interested in seeing the 
names of Prof. Ayrton, Dr. Maclean of Glasgow, and Prof. 
Ripper of Sheffield, among the number, and we hope 
shortly to find that of a worthy substitute in chemistry for 
Sir William Ramsay, who has been compelled to resign. 
The Commission was to have started last year, but had to be 
postponed. It will apparently be conducted on lines 
parallel to those of the former one; i. e., for part of the 
time the members will keep together, and investigate 
jointly ; afterwards they will separate into units or small 
committees. Eventually, we gather, the Commissioners will 
report as their predecessors did; that is, we shall not be 
given а boiled-down summary of the general results, 
but a vastly more valuable collection of reports drawn up 
either by individuals or by each section of the Commission, 
which has investigated one particular branch of the inquiry. 
Nevertheless, we shall look to Mr. Mosely himself to write 
us a preface, or to give us his own impressions as a man of 
affairs; for his remarks, with their obvious common-sense 
and impartiality, formed not the least useful feature of the 
former report. The itinerary of the Commission has been 
drawn up with the assistance of President Butler, of 
Columbia, and includes that university, Yale, Harvard, 
Cornell, the Massachusetts Institute of Technology, the 
Pennsylvania and the John Hopkins Universities, the 
Drexel Institute; and numerous elementary, higher, com- 
mercial and technical schools, for girls as well as boys іп 
New York, Baltimore, Washington; Pittsburg, Chicago, 
Detroit, Niagara Falls, Schenectady, Albany, and possibly 
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California. The information collected will undoubtedly be 
of the utmost importance. That gained by the trades 
unionists was sufficiently valuable, but it was calculated to 


benefit primarily those trades unions and those working men : 


of this country who were not too proud and conceited to 
take advantage of it. This Commission will touch a higher 
class of society : the legislative and executive members of 
our educational authorities ; and, appealing to more highly 
cultured men, its lessons will be the more readily and tl:e 
more permanently taken to heart. 

It must not be assumed that our average educational 
establishment is as bad as the average British journalist 
delights in proclaiming it, nor the American institution 80 
perfect ав he and the American journalist unite in repre- 
senting it. It is apparently as poor copy for the Briton 
to praise anything British, as for the American to decry 
anything trans-Atlantic. Still, we have certainly much to 
learn and copy, and possibly something to avoid. There 
are three. questions which cannot be conclusively answered 
without more or less bias, questions which Mr. Mosely’s 
commission will answer or give us the material for 
answering. We do not know whether, or to what extent and 
why, the average British boy leaving either a public or a 
private school, is leas fitted than a foreign boy at once to 
take full advantage of the traininy given at a pure or applied 
university. We do not altogether know whether, or to what 
extent and why, the average British youth leaving either a 
good college, а pure or an applied university, is less fitted than 
a foreign boy at once to be useful in commerce or in tech- 
nical industry (as the case may be). We want to know 
authoritatively whether the foreign manufacturer or commer- 
cialist is not much more willing than his British rival to 
take a youth from college or university knowing him not to 
be of much immediate use, but knowing, also, that only in 
the laboratory or office of a works where competitive business 
is carried out can real technical or commercial ability be 
aoquired ; and whether the foreign manufacturer is not more 
liberal in his ideas of salary and laboratory equipment than 
is the average Englishman. Ina word, granting that tech- 
nical and scientific ability is less utilised in British factories 
than abroad, we want authoritative opinions or responsible 
data for judging on whom the blame must rest—the English 
youth, his elementary schoolmaster, his college professor, or 
the capitalist. If, as seems reasonable to expect, the blame 
must be distributed, we want means of assessing it fairly. 
And this is the kind of information we look to receive from 
Mr. Mosely's educational commission, finding it either 
recorded explicitly, or hidden between the lines of the reporta 
wbich are eventually to be published. 


THE first fruits of the labours of the 
Engineering Standards Committtee are to 
hand in the form of standard sections and 
specifications of tramway rails and fish-plates. Taken as a 
whole, the specification represents reliable practice, which, 
if it does not coincide exactly with the varied opinions of 
consultants and manufacturers, will at least form a valuable 
guide to those engineers who are unhampered by traditional 
practice, The specification covers all the usual pointe, in 
cluding chemical composition and analysie, section, weigtt, 
and general dimensions. 

The permissible variations from template are somewhat 
fine, being zu in. in total height, under or over, but in 
the distance between the fishing angles the variation must 
not exceed d in. above or below standard dimensions. 
Surely this is expecting too much from the British work- 
man; from experience we would suggest its impossibility 
in the case of foreign rails. 

Among other clauses are those dealing with branding, 
which will render both rails and fish-plates clearly 
distinguishable ; for testing, an ultimate tensile strength 
of 40 tons per sq. in. with an elongation of not less 
Шал 12 per cent. in 2 in., being called for; bending 


Btandardisation 
of Rail Sections. 


sideways, to a curve of 30 ft. radius, and an impact test, in 
which a weight of nat less than a tor must fall through 
15 ft. or more, ace ding to weight of rail, on to a selected 
length of rail, sw orted on bearings 8 ft. 6 in. apart. This 
latter test appear: to have been copied froma standard rail- 
way practice, notwithstanding that the conditions of life 
there are very different, and we should have thought that 
а more suitable test could have been substituted. Certain 
holes are specified to be made in each rail, if required by 
the engineer and purchaser, and among them we note those 
required for electric bonding. A specification of fish-plates 
follows, and 10 sheets of standard rail and fish-plate sections 
varying from 90 Ibs. to 116 lbs. per yard, the alternate 
sections being for use on curves. A further standard tire 
profile for arc wheels is added on sheet No. 11. 

We have nothing but good wishes for the labours of this 
Committee, notwithstanding that the ultimate value of 
standardising tramway rails is, to say the least, questionable. 

Old-established consulting engineers will probably cling to 
their past practice, and it would also be contrary to the past 
practices of municipal authorities to pass over an alternative 
foreign tender for rails of inferior design and workmanship 
if the price or conditions of payment offered inducements in 
that direction. It will generally be conceded that English 
tramway rails are at the present time the best obtainable, 
and if the demand for the standard sections became anything 
like general, it is possible that cheaper production, and the 
possibility of carrying stocks, may lead to decreased prices 
and great improvement in deliveries. 


AN extremely able address upon this 


The Relationship of : . ; e 
Science to Industry, subject was delivered by Sir Philip M срив 


before a conference held at Oxfo;4 on 
August 20th. After quoting the statistics relating to 
scientific education in Germany, which have been publ:. hed 
lately, Sir Philip remarked that whilst the absolute nu: uber 
of students in German universities, technica], ard other high 
schools is nearly three times what it was 80 years ago, the 
proportion of such students to the total male population has 
doubled, and now stands at 16°78 per 10,000. As these 
students cost the Government about £12 per annum exh 
net, it follows that the Government is contributing at least 
£500,000 a year towards the expenses of higher education. 
This includes the maintenance of the universities ; ‘ but it 
should always be remembered that most of thc discoverics 
made in Germany which have proved of perr anent value to 
German trade have been made in the laboratories of 
university professors.” Passing to опг own needs, Sir 
Philip mentioned the £20,000 a year which the L.C.C. may 
perhaps agree to contribute to the proposed technical 
university for London, stating that it would not be sufficient 
for the purpose in view and ought to be supplemented by & 
State grant. Nevertheless, much better results might be 
obtained from the money already available, it the existing 
educational establishments (of the metropolis principally) 
were better co-ordinated and more economically controlled. 
'The professors, too, must be given sufficient leisure to pursue 
their own independent inquiries while assisting the senior 
students in research. The country must possess an army of 
highly-trained and intelligent scientific experts to act as the 
* intelligence department" of all factories ; but such an 
army will avail little unless manufacturers, managers, and 
employers of labour are “ во trained as to be capable of 
recognising and appreciating at ita real value the help which 
science might render to industry.” Markets, moreover, do 
not grow spontaneously, but have to be made ; and there is 
а law of inertia in commerce as in physics which helps those 
who first create a market to keep it. Finally, it is to be 
remembered that when we reproach the Government with its 
parsimony and reluctance to sperd on higher edncation the 
money that is needed to give us equal advantag = in the 
keen international competition for trade; and when we 
appeal to millionaires to endow universities and schools for 
higher scientific study, we want to see our country produce 
not only what is cheapest but what is best, 
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THE GAS ENGINE AND ITS FUTURE. 
(Continued from page 249.) 


Тнк Kortina ТҮРЕ (continued). 


Ir will be obvious that for this type of engine the gas 
having to pass through the pumps must be so free from tar 
and dust as not to necessitate the frequent pulling to pieces 
and cleaning of these portions of the engine. The air and 
gas pumps necessitate an expenditure of power, but this is 
counter-balanced by the improved cyclic regularity resulting 
from the more frequent impulses. 

The external crosshead, necessitated by the closing of the 
front end of the cylinder to obtain the double action, is 
regarded by many engineers as an important advantage, the 
gudgeon pin being more readily accessible than when sur- 
rounded by the trunk piston common in the four-cycle 
engines. 

The illustration herewith shows that when tue piston, н, is 
on the forward dead centre, the exhaust ports, 8, round the 
centre of the working cylinder are uncovered, their opening 
having commenced when the face of the piston was in the 
position represented by d on theindicator diagram. At that 
moment the cylinder pressure, still apparent from the 
expansion curve, falls to atmosphere ; at the same time the 
admission valve, Е, is opened by its cam, and a scavenging 


LONGITUDINAL SECTION THROUGH CYLINDER, KORTING 
Gas ENGINE. 


charge of pure air, at а pressure of 5 or 6 lbs. above the atmos- 
phere, is sent into the cylinder by the air pump, effectually 
clearing out the products of combustion. The gas pump, 
whose discharge has been delayed by suitable means, now 
sends a supply of gas into the cylinder, which discharge, 
mingling with that of the air pump, forms the combustible 
mixture necessary for the power stroke. The exhaust porte, 8, 
are then closed by the return stroke of the power piston, P ; 
the mixture is compressed in the ordinary way, ignited elec- 
trically at two distinct points to ensure complete firing, and 
the impulse is transmitted to the piston. The same cycle is 
repeated at each end of the cylinder alternately, the air 
pump thoroughly sweeping all burnt products through the 
exhaust porte, 8, and thus entirely preventing the ignition of 
the incoming charge by contact with the hot gases remaining 
in the cylinder. 

Examination of the cylinder after months of steady 
running has proved that the ports were absolutely clean and 
the bars not unduly worn. 

A special advantage of the independent pump is that the 
air and gas are kept entirely separate till they reach the 
admission valve, so that there is no accumulation of explosive 
mixture outside the working cylinder itself, and therefore no 
back-firing can occur. 

Regulation is not effected on the “ hit-or- miss prin- 
ciple, but by altering the quantity of the mixture admitted 
to the cylinder. During periods of light load, the valve 
admitting gas to the cylinder is kept closed for a longer 
period than during heavy loads, and vice versá; so that the 
charge is proportioned to the work done, though the quality 


of the mixture at the points of ignition is maintained 
practically constant, thus ensuring full ignition. 

This system of governing, though perhaps not quite во 
economical as the hit-or-miss,” is more advantageons for 
maintaining the steady running of the engine for electrical 
purposes. The makers maintain that they can obtain as high 
a degree of cyclic regularity, without the aid of excessively 
heavy fly-wheels, as can be got with the best design of steam 
engine. 

The gaseous mixture is fired, as already stated, at two 
independent points at each end of the cylinder, and a neat 
arrangement, is provided whereby the period of ignition can 
be made earlier or later by hand while the engine is running, 
thus ensuring the correct point of ignition for the quality of 
gas employed; blast furnace gas requires to be ignited 
earlier in the stroke than producer gas, and the latter, in like 
manner, earlier than town’s gas. 

The starting of this engine is effected by compressed air, 
at a pressure of about 110 lbs. per sq. in., a small com- 
pressor with а reservoir for the air being usually included 
with the engine. The rapidity with which large gas engines 
can be started, when compared with the warming up of 
cylinders, opening and shutting of drain cocks, and the other 
movements incidental to the two or even three hours' pre- 
paration required for starting a steam engine, must commend 
itself to electric power and lighting station engineers, the 
operation of starting gas engines of large units only occupying 
ав many minutes as similar-sized steam engines require hours. 

The Kórting type of engine is efficiently water cooled at 
all parts subject to high temperatures, including the cylinder 


= 


Cross-SECTION THROUGH CYLINDER AND PUMPs, 
Kortina Gas ENGINE. 


heads and pistons, while lubrication is forced and practically 
automatic throughout. 

The following particulars of the working results obtained 
with a 500-н.р. blowing engine of this type will be of 
interest :— 

The engine worked for six months, sometimes for three or 
four weeks without а single stop. "The oil consumption for 
the whole engine per 24 hours was just under 2 gallons in 
the cylinder and 1g gallons for the other parts, of which 
3 gallon was for the blowing cylinder. 

When the valve box at the back was unscrewed, and the 
main piston removed, the inside of the cylinder walls was 
in perfect condition. The bridges between the exhaust slots 
were perfectly smooth and even, and there were only thin 
flaky crusts in a very few places on the edges of the slots 
themselves; the piston was also in perfect condition, the 
rings had borne well on their whole surface, and could be 
easily moved. Тһе glands were in good order, and were 
replaced without renewal or repair. | 

The seats of the inlet valves were perfectly clean and 
smooth, although there was a small ring of crust on the 
circumference. The slide valves of the gas-pump and air- 
pump were perfectly bright, and showed no sign of any 
incrustation. 

The igniters were in good condition; it seems advisable to 
change these every four or five weeks. For this purpose the 
engine has to be stopped for not longer than 10 minutes. 


(To be continued.) 
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THE CALCULATOR BOARD AND GRAPHIC 
METHODS.” 


А CONVENIENT device named—in brief—a ©“ Calculator 
board has been brought out by Mr. E. Raymond- Barker. 
It is an apparatus which has for object the facilitating of 
graphic methods of calculation, especially as applied to the 
electrical localisation of faults in submarine cables. 

Although the calculator board has been brought out in 
this connection, it is adaptable for use in many and varied 
branches of quantitative research, whether electrical or 
mechanical, statistical or financial. 


Fic. 1.—FRont VIEW. 


As prepared for use in general electrical and fault-locali- 
sation methods, the calculator board may broadly be con- 
sidered under two principal aspects. 

Firstly :—(a) The calculator board comprises a permanent 
record of a great many useful curves from which, by means 
of two intersecting sets of cursors acting at right angles 
to each other, calculations based on corresponding formule 
may be at once solved. 

This arrangement covers a variety of ground whether in 
regard to localisation formule, temperature coefficients, or 
volts necessary to drive certain required current powers, 


Fic. 2.—Back VIEW. 


through different resistances, to cable breaks—as well as 
other cognate matters. 

Secondly :—(b) The calculator board affords great facilities 
for graphic methods of calculation, and for the plotting of 
curves, 

Owing to the working surface of the board being a some- 
what roughened, though transparent, sheet of celluloid, horn, 
or glass, all pencil lines, whether plotted curves or geometrical 
figures, remain visible thereon as long as they may be required. 


* An improved drawing board and apparatus for facilitating 
graphic rad of calculation, and the like. (Provision ally 


Tracings may then be made from the said pencil diagrams 
or plotted curves, after which the celluloid working surface 
mav be cleaned in readiness for fresh pencil work. 

Over and above these two main purposes, the calculator 
board may be used as an ordinary drawing board, with 
extra facilities for perfect alignment and for drawings to 
gcale. 

Regarding details and operation comprised under fore- 
going heading a :— 

Figs. 1, 2 and 8 show the general principles of the 
calculator board, which in practice may be of any convenient 


22 


Еа. 3 —Guneral, Vn. 


віл, вау 18 in. syuare, not inclusive of the space necessary 
for the two sets of graduated scales and the surrounding 
wooden framework. 

Fig. 1 represents front view, fig. 2 back view, und fig. 3 
general front view with hinged frame shown open. 

In course of manufacture this arrangement has been 
modified, and it has been found more convenient for the 
top frame, instead of being hinged, to be attached to the 
main board by thumb screws. 

B is a rectangular board, say 21 in. square over all. 

On the front of this board is laid a sheet of sectional 
paper 8, on which may be permanently plotted useful linear 
curves symbolised by curve D, shown in fig. 1. 

Sheet S is provided with vertical and horizontal scales 7’, 
and A for the convenient evaluation of the curves per- 
manently plotted on the sheet. 

In practice, 8 is а sun-print copy of а sheet of useful 
curves, any number of multiple copies of which can be had 
from a standard curve sheet 18 in. x 18 in., arranged by 
the inventor expressly for the calculator board. 

Fig. 4, shows the calculator board curve-sheet, as used in 
practice, photographically reduced to about ¿th actual size. 

This sheet comprises several curves here mentioned, the 
first three of which were originally calculated by Mr. 
Schaefer, and published by Mr. J. Elton Young, in his 
useful book : ** Electrical Testing for Telegraph Engineers." 
For the calculator board these three curves have been 
recalculated to a larger scale than as hitherto published. 
All the other curves on the board are given for the first time. 


List OF CURVES PERMANENTLY PLOTTED ON CALCULATOR 
BOARD. 


Curve 
№ RES, For Schaefer methods, where 
п = ratio of any two current 
rs g powers. 
Curve A/ n 


Curve (u)“? 


Curve :— Useful for Kennelly test. 
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Three curves, severally for expressions :— 


1 
М.А. ттлт — 
М 1 


where M.A. == milliamperes passing to cable. These are 
useful for Jona's graphic methods for computing true re- 
sistance to cable rupture. 

Two curves useful in the Rymer-Jones (modification of 
Cann’s) test on broken cables. 

Curve for reducing any reasonable difference between two 
temperatures expressed in degrees F. to equivalent difference 
expressed in degrees C. 

Curve for obtaining Clark, Forde, Taylor temperature co- 
efficient for copper for any difference between two tempera- 
tures up to a difference of 46? F. 

Three curves for correcting resistance coils wound with— 


1. German silver, 
2. Platinum silver, 
8. Platinoid, 


for any difference under 46? F. between two temperatures. 

Four curves indicating voltage and cells necessary to pass 
5, 10, 20, 25 milliamperes direct through resistance 0 to 
4,600 ohms. 

Four curves indicating voltage and cells necessary to pass 
5, 10, 20, 25 milliamperes through Wheatstone bridge 
system with ratio 1,000 : 1,000 and cable resistance of 
0 vo 4,600 ohms. 


1 
M.A. 


9 


— hs 5. 9.29.29 =» 
i "Wow 


Е 
— MM 


These last-mentioned eight curves are easily extended if 
required for any resistance higher than 4,600 ohms. 

The curve sheet shown reduced in fig. 4 bears olear 
directions as to use and value of the graduated scales. 

The rectangular board в, on which is laid the curve sheet 
S, is contained in a rectangular frame, F, of seasoned wood. 

Two pairs of cursors, €; .... C3 and Cs... . C, are 
fitted to the frame F, along the sides of which they may be 
moved, Cı . . . . Ca working at right angles to o.. . . Cy. 

The two cursors of each pair are adjustable respectivel 
on opposite and parallel sides of the frame Е. 

Each pair of cursors are respectively inter-connected by 
threads T, and ту, or by strips of some convenient material 
such as celluloid, and the two strips T, and T, intersect each 
other at right angles. : 

By the placing of the intersecting strips T, and T,, во that 
the point of their intersection coincides with a given point 
on any of the under-lying linear curves—say, D in fig. 1— 
the abscissæ and ordinates may be read off from the 
graduated scales Л and v to which extent respectively T, and 
T. For the present one practical example will suffice. 

Required solution of the Schaefer expression 


By 

"VA п — 1 

Bring т, to 2°16 on scale for n. 
at point where т, intersects curve 


18 2 
Мп 


. Read answer 2°23 on scale at 


where n = 2°16. 


Bring T, to intersect T, 


13 /——— 
n — 1 


extremity of Ts. 

Millimetre scales on all four sides of the curve-sheet 
facilitate exact adjustment of 0, . . . . 0 and с, .... Ci 
thereby ensuring rectangular intersection of T, and тз. 

Two quadrants are inscribed on the lower and opposite 
corners of the curve sheet (fig. 4.) By means of an extra 
thread or strip T, (fig. 1.) any angle with the horizontal 
may at once be obteined, and the radial line extended within 
the limits of the sheet S. 

For the rapid evaluation of the various classes of formule 
corresponding to the curves permanently recorded on 8, the 
curve sheet is provided with five different graduated scales— 
ordinates Gi, Gs, G3, G., Gg; abescis, Ji, Jas 7, Jar Js 

G, and G, are omnibus scales suitable for general pur- 
poses, each extending to 460 millimetres. The superficial 
area of the curve sheet is graduated in sq. centimetres. 

Blank sheets of sectional paper can be provided with the 
calculator board, on which the engineer, the physicist, or the 
statistician may each plot out curves to suit the require- 
ments of his own special line of work. 

To give some idea of the saving of labour accompanying 
the use of the calculator board, and of the encouragement 
which ite well-nigh automatic solution of monotonous formulae 
holds out to useful and interesting research, the following 
facts are quoted :— 

A long voyage in a cable ship afforded opportunity for 
experimental verification of various fault localising methods 
as applied to cable-core-copper exposures in sea water under 
different conditions as to currents applied and duration of 
immersion. During these researches the following expres- 
sions, amongst others, were, by means of the permanent 
curves registered on S, each straightway solved by two move- 
ments—viz., of T, and т,. 

їз ,——- 


п 
Expression . 90 times, 
№ n — 1 
№ n 
Ж — — 90 times, 
п — 1 
1 aod 
» d 160 times, 
M М.А. | 


for as many different values severally for n and m. a. 
ing, now, arrangement and operation under fore- 
going heading ф:— 

Between the plane of action of cursor strips Ti, Ta and the 
underlying curve sheet 8 lies a shcet of colourless celluloid— 
transparent, but with a matt or slightly roughened surface. 
This material is, of course, lighter than and not so breakable 
as ground glass. 

The sheet celluloid is sufficiently transparent to permit of 
all curves, figures and graduated scales on the underlying 
sheet 8 being perfectly legible, while the matt surface of the 
overlying celluloid can be used as a working board for all 
kinds of pencil work, which, when done with, can easily be 
erased with a wet sponge. 

By the combined use of the omnibus" scales of abeciseze 
and ordinates bordering sheet S, and the спгвог strips, Ti, Ts, 
a series of points may quickly be plotted out on tbe matt- 
surface transparent sheet celluloid, thus arriving at any 
required curve, such, e g., аз that for showing sea tempera- 
tures at various depths, necessary for the correction to be 
applied to various sections of a laid submarine cable, 

Once the required carve has been obtained on the basis of 


а sufficient number of temperature soundings, temperatures 
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being ordinates, and depths abscissm, a /ac- simils taken on 
tracing paper from the curve pencilled on the matt celluloid 
can be kept for use. A few passes with a wet sponge 
render the sheet celluloid ready for other work. 

A good example of graphic data obtained from the calcu- 
lator board is given in fig. 5, which shows, reduced to 


Fia. 5. 
}.... + actual size, eight sets, com rising a total of 40 


Jona localisation curves; s” to 
or false zero. 
Each set of five is made up of curves from 4", 4 F, iv, 


end Gosh - out copper exposures in cores -po роз 


e zero, “0” to cable 


x. M. 

The true resistance to break, which in all cases was ap- 
proximately 2,000 ohms, is shown in fig. 5 by the short 
upright close to, or almost coinciding with, 2,000 on the 
horizontal line on which, also, 2,050 is given to show 
degree of accuracy in present case. These records were 
obtained on different dates during the series of experiments 
already alluded to. 

The varied curve contours apparent in the different sets 
are due to changed conditions of which, here, it is not a 
question, although this matter may again be referred to in 
some future article. 

The calculator board, by reason of ita “ omnibus " scales, 
facilitates all graphic methods such, e.g., as Foster 's sine or 
tangent galvanometer tests for internal resistance and E.M.F. 
of a battery; also graphic forms of the Muirhead battery 
test with Kelvin galvanometer; the Siemens equal potential 
cable fault localisation test; the Bette fault test ; various 
fall of potential methods; and, lastly, Black's beautiful 
graphic method of determining R in the Anderson- 
Kennelly earth-overlap test. 

The reverse side of the calculator is an improved drawing 
board found very useful for сеш to scale, the ruling of 

uidistant paralled lines on blank paper, the drawing up 


electrical summary forms during cable repairs, and many 


other purposes. 

In fig. 2, Ei and Es represent hard- wood scales graduated 
in cm. and mm., whilst Es, E,, are scales in inches and 12ths 
of inches. The latter arrangement is very handy for scale 
drawings of an inch to the foot. 

In fig 1, knobs к enable the board to be laid on its face 
without damage to cursors ©), Су, Cs, C4. 

The grooves, G, in the frame F (fig. 1), will be found 
convenient. receptacles for paper strips inscribed with highly 
summarised data, or formulis, а small thermometer in Е, and 
O. or any other diminutive article to the fancy of the owner 
of the “ board.” 


A strong brass handle, and a water-proof cover are 
adjuncts of the caloulator board which render it conveniently 
portable, 

We have great pleasure in being the means of placing 
before our readers this most ingenious and novel device, 
which is the fruit of arduous labours on the part of the 


- inventor, and will be the means of saving, to an enormous 


extent, the time and brains of its users, 


gE аа 


THE ELECTROLYTIC PRODUCTION OF 


OXYGEN AND HYDROGEN BY THE GARUTI 


PROCESS. 


Mr. EMILE GUARINI gives а complete description, in the 
Scientific American supplement for June 27th, of the Garuti 
= for the electrolytic manufacture of oxygen and 

ydrogen from water. The author first recounts the 
practical difficulties in this problem, among which have been 
the complete separation of the gases and the excessive E.M.F. 
required for the decomposition. Many investigators have 
attempted to find a satisfactory diaphragm for this purpose, 
and among those things which have been tried are porcelain, 
pipe clay, and carbon, none of which have proved satis- 


ry 

In the Garuti process an iron diaphragm is used, and is во 
constructed that it forms a barrier between the gases above 
the surface of the liquid, and is perforated to allow the pas- 


sage of the current below the surface of the electrolyte. It 
is obviously important not to allow the P.D. to exceed the 
decom posing value for the electrolyte on the opposite sides of 
this metallic diaphragm, otherwise it will act as an inter- 
mediate electrode and liberate oxygen and hydrogen, thus 
forming an explosive gas on both sides, but this difficulty is 
entirely obviated by economical considerations as, if such 


were to take place, it would be because an altogether excessive 
voltage was being used. The electrolyte is a 25 per cent. 
solution of caustic soda, and the vats and both electrodes are 
made of iron or steel. The electrodes are said to last several 
years, which fact must depend on the purity of the caustic. 

The theoretical decomposition voltage would be about 
1:5 volte, but in practice with a 25 per cent. solution of 
caustic 9:0 volta are required, or with a much weaker elec- 
trolyte 2°4 volta. The caustic, of course, remains unchanged, 
and only the water is decomposed. 

With this latter voltage and allowing for a production of 
0*4 litre of hydrogen and 0°2 litre of oxygen per ampere-hour, 
the production per kilowatt-hour would be 166°6 litres of 
hydrogen and 83:8 litres of oxygen. The production of 
1 cubic metre (35 cub. ft.) of the mixed gases therefore 

uires four kilowatt-hours. 
ig. 1 shows diagrammatically the principle of the appa- 
ratus, the central partition just dipping below the surface of 
the liquid. Figs. 2 and 3 show the actual apparatus in 
section. There is a series of electrodes separated by metallic 
partitions which are perforated underneath the surface of the 
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electrolyte and are suspended. The hoods are so arranged 
that each one collects the gas from every alternate electrode, 
and thus one hood collects the hydrogen and the other the 
oxygen. This process is already being exploited in the 
States on a fairly large scale, and the same company is 
devoting a good deal of attention to the methods of utilising 
the gases to the best, advantage in the various arts. 


A CURIOUS SPECIFICATION. 


THOSE representatives of electricity meter manufacturers 
who are not away from town on their holidays, have had 
during the past few days to puzzle out the meaning of one 
of the most curious and contradictory specifications we have 
recently had before us for examination. We refer to that 
issued on behalf of the Aston Manor Urban District Council, 
by Мг. К. Р. Wilson, their consulting engineer. 

The contract is for the supply of meters for a period of 
three years, though if at any time the contractor fails to 
deliver the full number of meters required within one week 
from date of order (or shall we say demand), it sball be 
within the power of the Council either to determine the 
eontract or to impose a penalty of 5 per cent. of the total con- 
tract sum per week. To begin with, this loophole renders 
the contract practically binding only on the contractor, for 
the meters are of a special character. 

The system of supply at Aston is three-wire direct-current 
230 volts between inner and outers. The meters are to 
record in **watt-hours," and register direct in Board of 
Trade units without the employment of any constant. The 
sizes vary from 5 amperes to 120 amperes. 

The contractors must state the no-load loss, full-load 
loss, and give guarantees as to the accuracy of the 
meters at full, one-tenth, and one-fiftieth load. This latter 
is surely a refinement with a five-ampere meter representing, 
ав it does, a little over one-half the current required for 
an ordinary 8-c.P. 230-volt lamp. 

Other requirements are, noiselessness, incapacity to run on 
shunt-circuit only, ability to withstand for apparently an 
indefinite time an overload of 50 per cent., and compensa- 
tion for temperature errors, These are usual, and can be 
met by several of the best makes now hefore the public. 

This cannot, however, be said of the stipulation that each 
meter shall be provided with a resistance, or other suitable 
device, which, when operated by a time switch (apparently 
to be supplied under another contract), will cause the meter 
to register at exactly four times the actual rate. This is to 
be done without any variation in the range of accuracy, and 
no wonder the contractor is allowed a certain license 
in devising answers to the conundrum thus innocently 
placed before him. : 

Meter cases are to be returned by the Council, and the 

price must / be included in the contract, is the statement 
in one paragraph ; the next but one states that these cases 
will only be returned at the request of the contractor, and 
then only at //s erpense. 

The above are a few examples of the way in which one 
paragraph of the specification contradicts another, and the 
reference to the ''time-switch " is quite insufficient to 
enable any tenderer without further information to prepare 
an offer which will at the same time be fair to the Council 
and to himself. 

It cannot be too clearly understood that such ambiguity in 
drafting specifications only tends to increased prices, and it 
would be not only interesting but instructive to the members 
of the Aston Council, if, before accepting any offer which 
may be made to them, they made inquiries as to the sum by 
which the offers bad been increased in order to meet the 
unknown risks which by the specification the tenderers are 
called upon to undertake. 


New Switches.—In our notice of Messrs. Ward and 
Goldstone's switches, which appeared in our issue of August 7tb, we 
omitted to mention tbat Messrs. A. W. Richards & Co., of 70 and 71, 
Bishopsgate Street Within, E.C., are the sole London agents, and 
that inquiries for these switches and British-made electrical material 
of any kind will be promptly attended to, 
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THE last few years have seen a very large increase in the number of 
fast and beavy motor-driven vebicles used in one way or another on 
the public roads, and the result has been so ghastly a muster-roll of 
accidents that public safety demands a grave consideration of the 
problems that have arisen. Іа the list of offenders must be joined 
in evil notoriety both recklessly driven automobiles and reck- 
leesly driven electric cars. Опе can hardly pick up а morning 
paper without finding fatalities due to both cauees, and the 
frequency of these accidents appears to be on the increase even in 
proportion to the number of vehicles in service. Accidents from 
vehicles and from street cara have never been rare of late years, 
but the present epidemic of negligence demande und will receive 
drastic treat ment if it continues much longer. 

Neither the electric car nor the automobile is necessarily а 
menace to safety on the public street, but both may become so 
when carelessly managed, and in point of fact both must be so classed 
in numerous instances. The cause of the recent gruesome list of 
accidents is not to be sought in the increased speeds alone, nor in а 
marked increase of personal carelessness, but in the combination of 
high speed, involving new conditions of control, with lack of proper 
skill or care on the part of the operators. Ав has often been 
pointed out, the fast driving roughin a biggy has been responsible 
for many accidents and has often exceeded the legal rate of speed, 
but the same chap in а 40-mile-an-hour “ Red Devil” bas vastly 
greater opportunities in both directions, and has improved them 
with an assiduity worthy of a better object. Moreover, his new 
resource has very largely increased the proportion of killed among 
his victims. The electric car likewise has, in careless hands or 
through various chances for which the motorman may or may not 
be responsible, a long list of accidents to its discredit as the horse 
car had before it, but the ordinary tramcar is one thing and the 
fast inter-urban car is quite another when it comes to the question 
of adequate control. The result is painfully manifest in increased 
frequency and severity of collisions, and the present summer has 
started out ав a record breaker in this particular. 

These accidents, if accidents they can be called when reckless 
operation is the cause, occur in spite of undeniably better safety 
precautions than in the past, and an inquiry into their cause aad 
into possible remedies is certainly pertinent. 

The ostensible causes are very various, but when gone carefully 
over and classified, they simmer down to one exceedingly simple 
proposition, viz, the car was not under the control that its speed 
and the proximity of possible obstacles demanded. The actual 
cause of this lack of control may be various; in rare — very rare 
instances the brakes fail though a definite fault; more commonly 
they fail because they have not been properly tested and inspected ; 
the motorman may have been coasting recklessly, or may have been 
racing up to a blind curve in the opinion that nothing could be 
beyond it. In the writer's opinion, however, these collisions occur 
generally not through sheer carelessness in inspecting or operating 
the equipment, but through perhaps equally culpable ignoraoce as 
to the real weaning of proper control. Most fast interurban cars 
are kept in first-class operating order, supplied with good brakes, 
and manned by sober and intelligent crews, who would not 
wittingly take what they believed to be long chances. 

But not one motorman in twenty fully realises the length of the 
dangerous space in front of his car or knows from experience what 
actual space is required for stopping the car at the various speeds at 
which he is wonted to run. Until this knowledge is generally dis- 
zeminated and acted upon the present epidemic of collisions will 
continue. The dangerous space of a car is the distance required at 
any speed for stopping after the brakes are set. This distance 
obviously increases witn the speed and weight of the car, and with 
any unfavourable condition of tbe track, and it is mainly the 
increased speed and weight that are responsible for the added 
dangers that have come with modern fast interurban cars. The 
actual length of the dangerous space under service conditions is во 
much greater than is popularly supposed that collisions can and do 
occur when the motormen believe themselves entirely safe. After 
the wreck there is a complaint that the brakes did not hold, 
whereas the fact is that they did hold all that could reason- 
ably be expected, but were simply incapable of the task set before 
them. 

In an Institute paper read last year by Mr. J. D. Keiley may be 
found а valuable summary of results in braking modern electric 
cars that ought to be read by every street railway man io the 
country, from the presidents down to the motormen. Tne experi- 
ments related to а modern car, weighing about 18 tons, and fitted 
successively with various brakes, the operating speeds beiug about 
12 to 18 miles per hour. At the latter speed the space required for 
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stopping varied from 101 ft. with the best attainable power brake 
to 205 ft. with a first-class band brake worked for all it was wortb. 
The track was in good condition, the brakes were in perfect order, 
and the stops were emergency stops, using all the pressure possible 
without skidding. Adding to these distances 50 per cent. to make 
safe allowance for unfavourable conditions of track or apparatus, 
and it at once becomes evident that to take an average car at this 
Speed the dangerous space ranges from about 50 yds. to over 10) yds. ; 
the former with power brakes, the latter with hand brakes. And 
itshould be added that under these conditions the average power 
brake would show a dangerous space nearer 75 yds. than 50. 
These are actual experimental results not likely to be bettered 
appreciably. At higher speeds, which are often reached on inter- 
urhan lines, the dangerous space is likely to be 100 yda. or more. 

Now the application of these figures is obvious. If on an inter- 
urban line running such cars on a single track, an approaching car 
looms up through the fog or around а curve a couple of hundred 
feet ahead, а collision is practically inevitable, and unless the 
mot rmen act with great promptness and judgment it is likely to be 
а serious one. It is useless to charge up such an occurrence to the 
brakes being out of order, for they are simply incapable of doing 
the work set for them. The only way to safety, aside from an 
absolute block system, which is very hard to apply to а long inter- 
urban line, is reducing the speed at all pointe and times when there 
16 not clear and visible track ahead to the extent of double the 
danger space. On double-track roads and as respecta other vehicles 
the full danger space of clear track will ensure eafety. Unless such 
an allowance of space is made the car is not under control fur the 
purposes of public safety, and should be considered as running 
negligently. Once the idea of dangerous space is fully grasped, 
the avoidance of collisiong and othar accidents becomes relatively 
simple. No one blames a motorman who runs with due caution 
and keeps bis car under proper control, but in order to do this he 
must understand wbat it means. On the other hand, tbe public 
is not without its increased responsibilities. It should understand 
that what was ample leeway in crossing а car track 10 years ago 
is to-day taking desperate chances, and should govern itself ac- 
cordingly. А car running at even 15 miles per hour covers 22 ft. 
per second, and is likely to require nearly 40 yds. for a stop. 
Increased speed bas come as tbe result of a general demand, and is 
an important factor in the comfort of urban life. The real ques- 
tion is the safe limit of speed when the cars sbare tbe róadway 
with other vehicles. Questions of right of way are comparatively 
simple, because the electric car is contined to a track that all may 
see and avoid. And asto the actual speed permissible, it is likely 
with present conditions that the common limit of 15 miles 
per hour on public roads is not far from rigbt. That is, 
any considerable increase ahove tbat meximum is likely to 
involve considerable added danger. But whatever the nominal 
limit of speed the important thing ie that the motorman should 
know his dangerous space and keep his car under control 
accordingly. Demands for high speed will resolve themselves into 
practically requiring & separate right of way, already common on 
fast interurban lines. 

Speed questions concerning the automobile are very much more 
troublesome. The sutomobile bas far less dangerous space, based 
on braking capacity, tban the electric car, and it also can readily 
turn out forother vehicles. On the other hand, it has generally 
far greater capacity for speed and is run at higher speed in far 
more dangerous circumstances. The writer firmly believes that 
the automobile has come to stay and that it sbould be fairly 
treated and given reasonable encouragement. Nevertheless, it 18 
only too obvious that it is often operated во recklessly 
that it is a grave терасе to other occupants of the highways. 
A legal speed limit is fixed for automobiles, but everybody 
knows that most such vehicles are deliberately intended 
for far higher speeds and run above the legal limit customarily 
and intentionally. Furthermore, in careful hands they can do this 
safcly and without inconvenience to anybody. A skilfully-handled 
machine at 20 or 25 miles an hour is far less dangerous than one in 
reckless hands at half such speed, but unhappily the carefol haud- 
liog is frequently at the lower speed and the criminal recklessness 
at the higher. 

The whole question of safe automobile speeds resolves itself into 
eliminating tbe person who drives his auto, or causes it to be driven 
with impadent and brutal disregard of the rights of other travellers. 
The occapant of the Red Devil has just as much, and no more, pri- 
vilege on the highway than Weary Raegles, plodding along towards 
tbe next township. Ав a class, Mr. Raggles has far more righte, 
for he can outvote bis more speedy fellow traveller ten to one. It ia 
altogether impudent for the latter to bluster and demand the right 
to bott the former into the ditch. In solemn fact, tbe entire con- 
tingent who owns, or habitually rides in, automobiles is, and will be 
for а long time to come, so minute a fraction of the population that 
its collective rights are utterly inconsequential in the public welfare. 
And of this small fraction only a small number have to be con- 
sidered in relation to speed. Nine automobilists out of ten intend to 
be law-abiding, to pay due regard to the rights of their felluws, 
and to behave in all respects like decent citizens that they are. It 
is the tenth man who blatantly denounces all regulations as 
outrageous. runs at full speed through crowded streets, laughs and 
pots on morespeed when a horse bolts, and skips the town when he 
runs down a pedestrian. In point of fact, he has по more right 
to career through the highways than he would have to insist on 
rifle shooting in the public parks. 

And the task before the community is to restrain this tenth man 
without needlessly inconveniencing the other nine. Speed limits, 
as at present administered, are utterly farcical. If low enough to 
remove the real and serious danger it is so low as to rob the auto- 
mobile of the properties that will ultimately render it most 
valuable. As generally constituted, the limita are so low that they 


are frequently passed in complete innocence, and the usual plan of 
police traps to catch the offenders generally gets tbe wrong men. 
No speed limit can be properly enforced as generally managed, 
since no man without using & s'op watch can definitely state 
whether the speed was а quarter mile above or below the limit. 

There i8 just one way iu which а speed limit can be enforced —by 
absolutely forbidding the use on public highways of motor vehicles 
capable of operating above the limit on level ground, under 
penalty of permanent forfeiture of license and fine if necessary. 
The maximum speed of a vehicle can be tested before licensing, and 
re-examined if there is reason to suspect fraud. This would be 
drastic but effective, and it is “up to" the law-abiding majority of 
automobilistes to see that it is made unnecessary. 

It is utterly silly to prate about the spirit of thé times demanding 
more liberal speeds, and to cite electric cars as justification. The 
fast automobile is not & common carrier nor & public convenience. 
Itis and is likely to remain а private vehicle used for pleasure by 
a few tenths of a per cent. of the population. The automobile as a 
practical working vehicle for ordinary purposes will involve no 
serious speed questions. A speed limit of 15 miles ап hour, 
enforced, as just noted, would probably be actually a good thing 
for the progress of the art, tending to the development of useful 
vehicles capable of running long distances under load, and 


eliminating most of the objectiona^le characters who would abandon 


the aport if kept to moderate speed. 

From the standpoint of public safety, one of the moat eerious 
matte’s is the insuring of automobilistes by casualty companies 
against damages resulting from killing or injuring their fellow 
travellers. 1f this practice continues the risks even at moderate 
speeds will be greatly increased. It comes as near to putting a 
premium on criminal carelessness as anything well can. The only 
proper rejoinder ів to make а special criminal statute to cover 
ipjuries inflicted by vehicles of all sorts due to carelessness of the 
driver or his master, if a co-occupant of the vehicle. A moderate 
term in the penitentiary for а few offenders would settle the pre- 
sent difficulties more speedily than anything else, and the average 
jory сап be trusted to convict the criminally reckless and release 
the innocent. Fines are worse than useless against the offenders, 
particularly if insured, but imprisonment would not be & nice thing 
tocontemplate. A proper statute of this sort would render a speed 
limit almost necdless, or at least would allow a much higher limit 
than at present without increasing the danger of accidents. Finally, 
there ought to be a statute settling a proper rule of the road for 
vehicles of various sorts, based on the same sort of common-sense 
requirements as the marine rules in universal use. Our present 
rules fail in not including the contingencies arising from enormous 
differences of speed, weight and general managing ability. The 
automobile is a menace to safety only when recklessly used, and 
regulations concerning it should be aimed at recklessness, and not 
made to intlict petty annoyances on the law-abiding. 


THE RAMSGATE TRAMCAR ACCIDENT.— 
BOARD OF TRADE INQUIRY. 


AT the offices of the Isle of Thanet Electric Tramways Co, 
St. Peters, on August 19th, Colonel Von Donop, the inspector 
appointed by the Board of Trade, held an inquiry into the circum- 
etances attending the tram accident which occurred in Belle Vue 
Road, Ramsgate, on August 12th. The authorised speed between 
Albion Road and Victoria Road is four miles ап hour, and for the 
rest of the route віх miles an hour. Both of the cars affected by the 
accident were double-decked bogie cars, and they both had hand, 
electric, slipper, and reversing brakes. 

The driver, JohN COLLINS, was first called. He said tbat he had 
b'en in the service of the company as a conductor and driver for about 
18 months. At the time of the mishap all of the brakes on his car (No. 
36) were in good order. Henever had any difficulty in ascending or 
descending the steep gradients, some of which were 1 in9. Oa this 
occasion, when about to make the descent of the bill, he gradually 


applied bis electric brake up to the third notch, but it had no 


effect in checking the car. He then sanded the rails and applied 
tbe brake again up to the third notch; it acted successfully and 
the car slowed down to its normal speed of four miles an hour. 
Тоеп, just when he was about to sound the gong to warn passer gers 
crossing at the junction of the roads the car seemed to shoot away 
from hiw ; the brake was still on at the third notch, but he could 
not get any :aud. The handbrake was sligbtly applied, but not 
sufficiently to make the wheels skid. The electric brake was put 
on up to the fourth notch, and he also applied the handbrake 
tighter, but finding the car was still gaining speed he removed 
both brakes and shouted to the conductor to put on the brakes 
behind. He next applied his drag brake, but thet had no effect at 
all, so he reversed his controller handle and applied the current, b.t 
without result. The collision then occurred with the up-going car, his 
rpeed being about 15 miles an hour. The rails were greasy as it 
had just been raining. After the accident he saw that there was 
still sand in the saudbox ; something must have got into the sand- 
pipe and preveuted the sand from running. 

Mr. HomMPHRIEs (the resident engineer and local manager) said that 
the instructions when the rails were greasy were for the conductor 
to go ahead with a sand pail whicb was carried on each car for such 
emergencies and sand the rails. 

The InspectoR: What seems во extraordinary in your statement 
is all these brakes failing one after the othec. І can under- 
stand an accident happening and one brake failing to act. In this 
case you have three brakes, the hand brake, the electric brake, and 
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your track brake, and you have means of reversing your current 
We will leave out the last one, and take the three brakes, the hand 
brake, the electric brake, and the track brake. You apply all these 
three, and one after the other they all fail. That seems an extra- 
ordinary thing? 

CornLiN8: By applying the brake and getting no sand, the wheels 
were locked. Other men have had cars do the same thing. 

You think now the wheels were locked ?—Yes, sir. When out 
with the саг in the morning the car picked up speed with me. I 
applied the sand and got it under control again. 

Going down that steep bit you are inclined to think you skidded 
the wheels with your hand brake. You know the moment the 
wheels skid the electric brake does not act. If you let your hand 
brake off, the wheels revolve and then you apply your electric 
brake. Don't you think it possible your hand brake skidded the 
wheels ?—No, sir, I had not the hand brake sufficiently tight on. 

If your electric brake skidded the whecla, the moment they are 
locked, the electric brake ceases to act and the wheels no longer 
skid. Therefore there is no necessity to let off the brake. Is not 
that во? 

Mr. HuMPHBIES: Quite во. Mr. Humphries said the men were 
thoroughly instructed in the action of the brakes. 

The IxSPECTOB : I am afraid this man has not appreciated those 
instructions by the way he talks about it. (To Witness): Now 
the track brake, what explanation can you give me of that? Did 
708 11 the track brake at all that day? —1 used it going up 
the hill. 

Did you use the track brake going down the hill? — No, sir. 
ое you use it going down some of the hills at Ramsgate ?— 

0, sir. 

Mr. HuMPHRIES : The brake is simply an emergency brake. 

The Inspector: Did you use the track brake in descending hills 
that day ? —No, sir. 

Did you take any steps at all that day to see whether the track 
brake was in working order ?—In the morning before I come out of 
the yard I always drop the track brake and try it. 

Did you try it that morning, and did it stop your car ?—Yes, air. 

Running forward ?—And backward. 

And it acted efficiently ?—Yes. 

W. A. CoPPEN, the conductor of the car, was next called. He 
had been three weeks in the service of the company. Previous to 
that I was being trained with anotber man for about а week. I 
bave not had any training as а driver. When the driver turned 


round and called to him to put on the brake, he was about the centre 


of the car, and had to get on to the platform. Не had scarcely 
arrived on the platform when the collision happened. 

The INS PECTrOB: Then you did not put on your brakes at all ?— 
No, sir. When I arrived at the door I saw the trolley rope twisted, 
indicating to me that the trolley pole had left the line. 

Masog KNELL, who had been in the service of the company since 
the time the line was first opened, about two and а half years, was 
called. He had been driving just over a year, and was, on tho 
afternoon of the 12tb, driving car No. 30, which collided with car 
No. 36. He did not notice No. 36 car approaching until his car 
was on the interlacing line. He could see that something was 
wrong, and that he would not be able to pull up at his stopping 
place. Then concluding that there must be a collision, he shut off 
the current and at once reversed. The car was just beginning to 
move slowly back when the collision occurred. He should think car 
No. 36 was goir;; at nearly 20 miles an hour at the time of the 
collision. It was drizzling at the time, and the rails were in a 
greasy condition. He had had a lotofexperience with bogie cars, 
and had bad no trouble with them in descending gradients. 1f the 
rude gear was in working order, they were rather nice cars to 

rive. 

The Іхзрастон : Are these cars just as easy to keep under con- 
trol oa де:сзпдіпр gradients as the light cars?— They get more 
way оо, and once they get away they are barder to atop. 

Wh n you descend а steep gradient with the light cara, you can 
apply the slipper brake before you start ?— Yes. 

К oF па what you generally do on steep gradients ?—We do it on 
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лы gives you а good deal of power ?—Yes, it is an additional 
e 

W.th these bogie cars you cannot do that ?—We have not a 

s.ipper brake on them. We have a skate brake. 
ou cannot apply that before you descend the hill ?—No. 

On that account don't you think the light cars are under better 
contr.] cn descending gradients than the heavy ones 7— 80 far as 
that goes they are. 

I don't fancy in descending the hill at Belle Vue Road, that 
301 do apply the alij pər brake before starting ?—No, sir. 

Even if а man is running down the hill with tne small саге he 
does not apply the slipper brake before starting ?—No, sir. 

At Margateon the steep hill, you do apply it ?—Yes. 

Mr. HuuPHBIES: Do you have any trouble in descending Fort 
Bill with your bogie cara ?—No, sir. 

The IxssPEOTOR: It is perfectly clear if it bad been a light car 
the driver would not have been expected to apply the brake. 
Оп tt e other hand it would have acted as an additional brake, 

Mr. НомРнВ1ЕВ; I don't think an ordinary wooden slipper would 
act as ап emergency brake. н 

The INSPECTOR : It would act as an additional brake. 

Mr. HuMPHBIES: It would take во long to apply. 

The IxsPECTOB: We have these slipper brakes in use all over 
the kingdom. 

Mr. Richarp HUMPHRIES, resident engineer and local manager, 
produced the car reports sheets of August 7th, 8th, 9tb, 10th and 
lith, and no complaint had been entered by motormen using car 
No. 36 on those days. After the accident he found car 36 was off 
the road and wedged between car 30 and а column on the footpath 


on the left-hand side. 'The front bogie of car 36 bad been lifted off 
the swivel and was at right angles to the truck. All the brake 

was smashed. He then went into the vestibule at the drivers end 
and found the controller set to reverse. They got the cars back to 
the depót as soon as possible, and overhauled them. The only 
things that he could test were the sand hopper and the sand valve, 
which apparently was allright. The sand flowed quite freely. 
There was still капа in the hopper, and the valve was w 
correctly though the driver's agn and connecting bar were 
broken. The brakes were so badly bent that he could not try them. 
He inspected the controller contacts of the electric brake and found 
them in good order. 

The INSPECTOR: As far ав you can judge from the driver Collins's 
evidence, have you formed any idea as to the cause of the accident ? 
—The only explanation, in my opinion, although it is not formed 
on the evidence of the driver, for he states to the contrary, is that 
the band brake was so applied that as soon as the car shot forward 
he skidded all the wheels. 

Therefore the electric brake was inoperative ?— Yes. 

What about the track brake ?— That would also have been in- 
operative, but it was not applied until too late. 

The Town CLERK : I believe it was a recommendation from Major 
Pringle that slipper brakes should be afüxed to the whole of the 
cars. May 1 ask why it was not done? 

The Inspector: I don't think you need ask that, I have gone 
into the matter very fully and shall deal with it in my report. 
should like to ask one question with reference to the slipper brakes. 
The track brakes which you have got on the bogie cars are 
different from what you have got on the single truck cars. Why 
cannot you apply similar brakes to the bogie cars? 

Mr. HuMPHBIES said the application of the brake would not only 
tend to derail the bogie cars, but they would also get little or no 
pressure. He explained the working of the brakes used on the 
bogie cars. Since they had fitted it to their cars the Americans had 
infringed upon it. The directors went thoroughly into the matter 
of Major Pringle's recommendation, and came to the conclusion 
that the ordinary type of slipper brake could not be fitted to the 
cars in their present condition, the smaller wheels being in front. 
In answerto the Inspector, Mr. Humphries said there was about 
70 per cent. of the weight on the big wheels and about 30 per cent. 
on the small wheels. If they put а track brake between them the 
front wheels would fly up off the track, there not being sufficient 
weight upon them. "There would be a derailment on every curve. 
To apply the ordinary brake they would have to alter all their 
motors. ; 

The INSPECTOR : So far as the running brake is concerned, I think 
your brake i8 & very good one. 

Mr. Номрнвікв: The skate acta very well in preventing cars 
running back. The directors went very carefully into the question 
at the time of Major Pringle's last report, and as the running back had 
been the only trouble experienced with bogie cars, they considered 
the application of this brake sufficient. No set type of slipper 
brake was asked for. We had to a great extent to use our own 
judgment and discretion. 

Tne INSPECTOR: There is one question I should like to ask you. 
This accident has certainly shown there is а danger in bogic care 
running down hills. What do you pro to do ?—I should have 
to interview my directors before I could answer that question. 

You recognise something wil] have to be done ?—A case like this 
may never occur again io the running of the line. I did not fit this 
brake on my own responsibility. The directors went most carefully 
into tho matter. 

That little bit of incline is rather dapgerous I am a little 
surprised to find you have not made ita rule with single truck 
cars to apply the slipper brake before starting down that hill ?— 
We were running eighteen months before the slipper brake was 
fitted. That is the reason we have never enforced the regulation. 

The weak point about your case with these bogie cars is, if the 
hand brake is applied so as to skid the wheels, the other two brakes 
are inoperative ?—That also applied to one of the most vaunted 
brakes on the market—the Westinghouse Magnetic. 

Yes; that is so. What it wants is not only the power to act 
by magnetism, but by hand as well We have suggested thai 
the Westinghouse brake should be altered so as to make it 
applicable by hand as well? — We recognise the importance of 
sanding. We have always made a point of getting our sand right 
away from Canterbury. We don't trust to sea sand, which clogs. 
Before the sand is put on any car it goes through a {-іп. mesh, 
to prevent any possibility of the sand choking. We also putan 
emergency bucket on each car, and if the motorman is at all 
doubtful of his rails, the conductor is sent on ahead of him to 
sand the rails. 

The IxsPECTOR: The sanding arraogement appears all right, and 
there is evidence that the sanding arrangements were in good order 
at the top of the hill, and there was sand in the box at the bottom 
of the hill, and, so far as the apparatus could be tested, it appeared 
to work very well. Therefore, I shall accept that. 

The witness KNELL was recalled to give evidence as to the posi- 
tion of the controller handles immediately after the accident. He 
said very soon after the accident he noticed the position of the 
reversing handle. It was in a position to reverse the current. The 
controller bandle was on the third notch. 

Mr. HourHnBirs: It was extremely unfortunate that the trolley 
left the wire. There was no doubt his trolley pole was off the 
wire, and therefore his reversing had no effect at all. 

The IwsPECTOR asked if the town clerk of Ramsgate had any 
further questions to ask. 

The TowN CLERg: I think the questions you asked about the 
the bogie cars аге all I wished to raise. 

In answer to the INsPECTOR, Mr. HUMPHRIES stated that the 
regulation speed was six miles an hour from the top of the hill 


- 
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down to Albion Road, and four miles an hour from Albion Road to 
Victoria Road, and then six miles after that. 
The Inspector : I think you had better put а stop on at Albion 
d | ! 


Mr. HUMPHRIES: I have already done во, 


CORRESPONDENCE. 


Automatic Fire Alarms. 


I shall be glad if you will allow me space to reply to a letter 
by Mr. Guarini in your August 7th issue. "That gentleman 
deals with your commenta upon the paper read by me at the 
International Fire Congress last month, and, although I do 
not think he intends to convey any unfair inference, I think 
he succeeds in unintentionally doing so. I have no doubt 
Mr. Siemens will reply to his reflectiong upon the system 
described by him, because I know that he can do so very 
effectively by proving a directly opposite result. 

Оп my own account, however, I have one or two things 
to set right. Your correspondent speaks of the difficulty of 
equipping a city like London with & trangmitter from every 
house, &c., to the fire station, and goes on to say by his 
wireless appliance one receiving веб would be sufficient for а 
city. So it is with our system; and, as far as I know, with 
every other. Assuming a whole city to be protected, the 
number of transmitters could be one from each block, or in 
any other proportion that the engineer entrusted with the 
installation considered necessary, and, so far as this is con- 
cerned, I 8ee no difference between the wireless system advo- 
cated and the systems of to-day. | 

Your correspondent speaks of line interruptions due to 
atmospherio pressures, snow storms, &c., or alternatively to 
the heavy cost of underground lines, but this, in practice, is 
really a negligible quantity. It has been my privilege to 
protect many millions of pounds’ worth of property and to 
place it in connection with many of the principal fire brigade 
stations in the kingdom, both by overhead and by under- 
ground metallic pairs. Theoretically, we ought to have had 
trouble with the overhead circuits, and to a reduced extent 
with the conduit wires as well; but all I can say is, that in 
practice this does not pan out" to be the case. Brigade 
connection by either route has never failed us, and the cost 
is anything but excessive. My own experience—and I 
think it is as least as large as that of any other fire alarm 
engineer in the kingdom—is that the average ccst of 
connection between the protected building and the fire 
brigade station by a properly insulated metallic circuit 
(either as an aerial pair or the component part of any under- 
ground or overhead cable) is well under £3 per annum ; 
and this includes the cost of maintenance and upkeep. 
Distance from fire station, average turn-out time of brigades, 
water supply and pressure, and capacity of appliances, are 
all taken into account by the experienced engineer, and 
these practical considerations often oblige him to decline 
commissions from far outlying buildings or others com. 
paratively close where the brigades are untimely to muster, 
or their horses, held under retainer, are liable to be absent 
on other duties when needed. For this reason, automatic 
fire brigade connections very seldom exceed 14 miles, and 
average only about 6 furlongs in length. In some cases our 
clients prefer both the overhead and underground connection 
to either of them separately ; and when you are protecting 
an industry of any magnitude, and have put in an automatic 
installation which runs well into four figures, the £5 or £6 
or £10 a year for the maintenance and upkeep of the 
circuits by each route is a mere bagatelle, and is cheerfully 
paid by our clienta. 

I have watched from its inception the developments of 
wireless telegraphy, and shall be only too glad to adopt it 
when it has sufficiently proved its reliability, its freedom 
from miscarriage or interpolation, and the way is clear. 

The necessity that a call of fire should reach its destina- 
tion with absolute certainty and freedom from mutilation 
will be at once admitted, and if it is possible for any prac- 
tical joker to interpolate rats into a wireless message (as 
was done on a recent historical occasion), I do not see that it 
is sufficiently established that a Marconi signal intended for 
any other destination may not inadvertently stray into and 


complicate the fire call and send the brigade to one part of 
the city when they are wanted in another. Another objec- 
tion, too—and it is existing practical difficulties and not 
ideal conditions that govern the practice of the engineer— 
is the repugnance of the brigades themselves to receive 
unsupported telegraphic signals, which will ensure the reten- 
tion of the present means of connection for many years. 
Here and there, one, perhaps, in 100, a brigade station pos- 
sesses & working electrician, and in this case it may be possible 
to put in a wireless receiving set. By far the greater 
number, however, refuse to accept a telegraphic receiver, 
because there is no one upon their staff who is capable of 
looking after it, and there is a constant fear that dots will 
be misread for dashes and vice versd, with the result that 
the squads will be sent to wrong districts, and that the 
brigade will be brought into contumely thereby. For this 
reason, extensive as my experience had been, I am well 
within the mark in stating that the majority of brigade 
officers look primarily to the legibly engraved shutter for 
the message, and only attach secondary importance to the 
coded bell signal or tape as confirmatory evidence. It is 
not necessary to moralise as to whether this ought to be the 
case or not, but I simply state existing facts. The dropping 


of a shutter by a line contact does not mislead the brigade, 


because the confirmatory message or coded ring is not forth- 
coming. Has Mr. Guarini taken this into account ? 

Another matter your correspondent has possibly over- 
looked is that in the United Kingdom Parliament has con- 
ferred upon H.M. Postmaster-General the absolute monopoly 
of telegraphic signalling, automatic and otherwise ; and it 
will be necessary for him before he can practice to obtain un 
abrogation of this privilege so far as fire calls are concerned. 
This will entail a critical examination of every detail of his 
system by the experienced and thorough-going engineers of 
the department ; and I think it is extremely unlikely that 
such a licence will be granted until time has shown that 
transmission of wireless fire signals will not interfere with 
wireless commercial telegraphy, or vice versd. I wish your 
correspondent every success; but he has yet much to do 
and a long way to go before he can consider his system as 
practicable commercially. In the end, the matter will 
resolve itself into a consideration of advantages. The cost 
of detection and position indication will not enter into this 
deal, or if it does, it cannot possibly be in favour of the 
detector your correspondent employs. The crux will be the 
most economical and reliable method of transmitting 
the call from the building attacked to the fire station, and 
this in practice is an utterly unimportant detail, as far as 
the large industrial concerns who employ the fire alarm 
engineer are concerned. 

Geo. W. Oatway. 
49, Queen Street, Glasgow, 
August 19th, 1903. 


Wanted: A Good Commercial Incandescent Lamp. 


* H. Н. M." asks in the last issue of the ELECTRICAL 
Review, “ Can any of cur lamp makers tell us when we are 
to get a good commercial incandescent lamp?" If 
“Н. H. M." will kindly communicate with us, we shall be 
happy to prove to him that the Nernst lamp is the one he is 
looking for. His objections to it are initial cost, and 
Bensitiveness to change of voltage. With regard to initial 
cost, we have to say that this is very small indeed, considering 
the saving in current and further considering that the lamp 
itself lasts several years. The following example will show 
this :—A large London business house saved by using Nernst 
lamps £34 58., or 81 per cent. of the entire lighting bill in 
one year, taking all renewals into full account, while a much 
more extensive illumination was obtained. The alterations 
and the initial cost of Nernst lamps amounted to £32 4s., 
at 25 per cent. amortisation (which is ample for every con- 
dition), a net saving of £26 4s. per annum, or 24 per cent. 
remains. 

With regard to voltage, this point has been overcome long 
ago, and we are in a position to refer “ Н. Н. М.” to Nernst 
lamp installations that give perfect satisfaction, and effect a 
huge saving, although the voltage varies 5 per cent. and 
more. 


London, W.C. 


The Electrical Co., Ltd. 
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Earth Finding. 


I send you herewith an account of what I believe to be a 
new method of localising an earth, which may be of interest 
and useful to your readers. To find an earth on а plain 
run of cable, go and return, is easy; Murray’s, Varley’s and 
other methods are well known. I prefer Murray's, modified 
by the use of a slide wire for the ratio arms, but any other will 
do. To find an earth on a branching circuit, however, is 
not quite so simple, and I am encouraged to believe that 
my method is original by the fact that I have just worked 
it out, after asking all my friends for it in vain. I know 
that in the old days of house wiring on the tree system, the 
usual method of finding a fault was by “ cutting and trying,” 
and I have known that to be done on distributors in the 
streets, во some engineers at least must be unaware of the 
test І will now describe. 

Let fig. 1 represent a branching circuit, and ғ the posi- 
tion of the fault. Now, bridge «ny pair of ends and take a 
loop test by Murray’s or other method. Now, it is obvious 
that the perfect branches other than the one looped will not 
be traversed by any current, and will therefore not produce 


any effect. If fortune has favoured you and you have 
looped the right circuit you find your fault at once; but if 
not, suppose you have looped at n, then you are testing a 
loop from the main connection M to в and back, with a fault 
at the end of a long tapping. Fig. 2 shows this circuit; 
it is simply fig. 1 with the insignificant wires omitted. 
Your test shows the fault at the joint marked л. Now loop 
again any pair of wires fed from the joint J, not between 
J and в. Fortune may favour you again; but if not, sup- 
pose you bridge the ends at c. The fault will have moved 
on to J, Repeat the process looping at р and E. The 
apparent position of the fault will move on each time until 
you locate it at F when looping d. If the fault should be 
actually at one of the joints it will not appear to move on 
after you bridge a different pair of ends. Indeed, if at any 
step in the process you locate the fault twice in the same 
place with different ends bridged, that is the place. This 
method saves a lot of trouble and expense in cutting and 
Joining again. | 
9. C. Knight, 
Engineer, Finchley Electric Light Co., Ltd. 


The Existence of Ether. 


There has been much speculation upon the existence of 
the ether of space, and it seems reasonable that this hypo- 
thetical fluid or body postulated to have the power of trans- 
mitting physical sensation, must be at least partially physical, 
and its existence capable of being demonstrated experi- 
mentally in the following manner :— 

The apparatus required to consist of a chamber capable of 
carrying a high vacuum and fitted at the bottom with а 
delicately adjusted and movable pan connected to а recording 
pressure indicator fixed external to the chamber; small 
quantities of an explosive mixture of high power to be fired 
on the pan under varying atmospheric pressures ranging 
from normal to high vacuum, and the value of back pressure 
on pan tabulated in a curve. The theoretical value of back 
pressure at each point for the inertia of а definite body of gas 
evolved under the same conditions must now be calculated 
and the results also tabulated in a curve. I admit that the 
difficulties in the way of obtaining this theoretical set of 
readings is enormous, but not beyond mathematics and 
physics. Although the curves did not coincide, if they did 
not run absolutely parallel, the existence of ether would be 
demonstrated. 


If we speculate that electricity may be ether, electricity, 
we вау, “ behaves as if it had inertia.” Iam very much of 
the opinion that it will soon be universally admitted that 
electricity is possessed of real inertia, as the induction theory 
does not satisfactorily explain the phenomenon that bears 
that name ; hence from speculating that ether may be elec- 
tricity or vice versd and possess inertia, it would be highly 
interesting to perform the above experiment in a magnetic 


field. 
George Nairn. 


Sutton. 


Fiscal Policy. 


I have been greatly interested in the discussions which 
have been caused by Mr. Byng's remarks on Free Trade т. 
Protection. It is indeed a very difficult problem to solve, 
although, personally, I would very much like to see Protec- 
tion given a trial. The comment on the printer and his 
motor does not.appeal to one so much as does the fact of 
local governing bodies going abroad for their machinery. 
* Let, Glasgow Flourish” is the motto of Glasgow, but I 
fail :to see how they can expect to flourish, when, for the 
sake of a few pounds and perhaps а month or so, they let 
the contract for the equipment of the largest tramway 
scheme in Britain to foreign firms, with а few exceptions. 
I should like to refer to а noteworthy point in connection 
with Corporation contracts. In the Contracts column of 
this and other electrical journals tenders are invited every 
week for electrical appliances. Let us take, for example, 
i Urban District Council and call it X. It advertises 
tous :— 

“The U. D.C. of X invites tenders for steam dynamos, 
switchboard, &c.“ Further down it goes on to say that 
the successful contractor will be bound to pay union or 
Standard wages, observe certain. working hours, and so on. 
This undoubtedly deserves great credit on the part 
of the U.D.C. of X; but wait a month or so, and 
in the Contracts Closed column you will find that The 
U.D.C. of X has accepted the following tenders, viz., 
——, of Germany or America, for steam dynamos; , of 
Germany or America, for switchboards," and so on. In 
short, this well-meaning U.D.C., which, in the first place, 
showed its eagerness to provide what is just and right for 
the British workman, has obtained its plant from foreign 
firms or from British So-and-So, who manufacture abroad, 
or trade in this country with foreign capital, and mostly 
foreign labour. How, then, can we expect to bring about 
Protection when local bodies act in this way. I am of 
opinion that if municipalities supported home industry, 
private individuals would follow suit, and the foreigner 
would be a thing of the past. 


J. E. Cuthbertson. 


Electric Car Drivers. 


My training place is the front of a car from the first hour. 
Each man goes through dummy practice—viz., using con- 
troller, pausing, &c., looking at each notch he makes, using 
handbrake, sand pedal and gong. When I think he has 
looked at his movements enough, I make him do it without 
looking at his movements at all; thus he won't want to 
have his eyes away from the traffic. I also have some- 
one giving signals on bells to the driver, to make him 

ect for service. I then ask permission for a little juice. 
If the shed road is at all suitable, I run each man up and 
down there. Esch man has been shown all of the chief 
working parts of car—switches, main fuse, earth lamps, 
sanding, braking arrangements, &c. "Then I disable a car, 
disconnect а handbrake and one or two parts and let the 
men remedy this; I also let them do all necessary repairs 
which are likely to happen on the road. I take the school 
car out on the loneliest part of the road, working each man 
first on series, and afterwards on parallel. I endeavour to 
get what I term surprise packets—viz., someone gets to the 
front of the car suddenly and watches the driver's actions. 
I know that my men are not so bad, because two or three 
towns have had their insurance scale lessened on account of 
absence of serious accidente, I hope some manager who 
has had a fair number of railway men will see my 
remarks and give his ideas. I draw the managers’ atten- 
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tion to аре: the oldest hand I have trained is 30 years. The 
railway wages average 248. to 288. for firemen; guards, 
2 18. to 29s. and 30s. I fail to see where the wages are 
insufficient, especially as the men would always be at home, 
not lodging away as railway men do. Discipline is as 
important on a railway as on а tramway. I am only an 
instructor, and I teach whatever class of men comes; of 
course I give the manager a true account of each man, 
and that ends the matter. 
Driver Quick-Stop. 


Switchboard Attendantstare Cheap To-day! 


As an interested reader of the ELECTRICAL REVIEW, I 
noticed in your last issue, under the heading of “ Situations 
Vacant," an advertisement which I enclose :— 


'“ CI WITCHBOARD Attendant wanted in a combined lighting and 

traction station. Nominal salary (10s. per week).—Apply, 
giving full particulars of experience and enclosing testimonials, to 
3509, Ет,ЕСТВ1САТ, Review, 4, Ludgate Hill, London. 3509 " 


Being a &witchboard attendant myself, I must say that T 
felt somewhat disgusted to think anyone would have the 
audacity to offer such (as it is called) а nominal salary as 
10s. per week. 

To what is the trade coming ? I think we want a trade 
protection scheme for the electrical trade, especially with 
regard to salaries. I don’t object to competition, far from 
it, but when it comes to 10s. per week, which is less than a 
school boy would get when first starting in commercial life, I 
think it one's duty to draw attention to these things. 
Perhaps the advertiser will tell us how to live and what to 
live on, 80 as not to exceed his nominal salary. 


10,000 Volts. 
August 6th, 1908. 


Underground Railways and Fire. 


There has been considerable correspondence in the Press 
relating to the fire on the Metropolitan Railway of Paris, 
discussing causes and means of preventing like catastrophes 
on our own tube railways. 

One is pleased to learn that on the Metropolitan and 
District Railways ** everything is to be fireproof ;" that the 
Central London are ** going to put in independent lighting 
circuits,” &c., to ensure safety from fire, and the equally 
serious risk from panic among passengers suddenly plunged 
into utter darkness. 

There is one point which I consider has not been suffi- 
ciently emphasised. It is a comparatively simple matter to 
completely isolate the motor from the passenger-carrying 
portion of the car; the great danger arises where a fusion 
of the lighting-circuit conductors occur, buried as they are 
out of sight, and likely at such a time to set alight any 
woodwork surrounding them. Even if run in steel or iron 
tubing, the danger is still there, though not to the same 
degree. The only absolutely safe method is to run the 
lighting circuits in insulated steel tube with fireproof 
fittings. 

This. applies equally to tunnel and station lighting, and 
had the Paris tunnels and stations been во fitted, there would 
have been no auch failure of light, with the consequent panic 
and loss of life. 

The Central London Railway is fitted with this insulated 
conduit system, the lamps burning five in series on duplicate 
500 volta circuits, positive conductorsinside one conduit and 
negative in another. I believe this system has never yet, on 
the Central London Railway, been at fault. Moreover, just 
before the opening of the line а most serious fire occurred at 
the Bank Station, through workmen carelessly throwing 
matches into inflammable rubbish. 

The corridors were raging furnaces, but the Fire Brigade 
were able throughout to work by the light of the electric 
lamps installed, not one of which failed. 

So fierce had been the flames that the steel tubing had 
become red hot, and when afterwards it was taken down for 
examination, it was found that the whole of the insulation of 
the conductors had melted, and amalgamated with the 
insulation of the conduits, leaving the interior of the tubing 


a solid mass of insulation, throngh the centre of which ran 
the conductors uninjured. 

This incident is one too little known, and though the 
insulated conduit may be more expensive than plain tubing, 
its factor of safety is so much greater, that our railway 
engineers should be slow to disregard it. 

Electromotive. 


Electric Rock Drills. 


With reference to the article on electric rock drills in the 
current issue of the E.ecrrican Rkvikw, we beg to inform 
you that we are now putting on the market an electric rock 
drill of British manufacture. 

We are manufacturing the “ Marvin Sandycroft“ drill, 
which is of the solenoid type, and with regard to the question 
of upkeep may вау that it is reduced to a minimum, the 
cost of repairs being much less than would be the case with 
an air drill doing the same work. 

The blow struck by this drill is as heavy as that struck 
by an air drill of comparable size, and on tests on the rock 
it has been shown that for the same amount of drilling the 
energy required by our electric drill is less than half that 
consumed by an air drill of the best type. 

The drill will effectually deal with the hardest rock, and 
owing to the fall of buck E. M. F. a great effort is available 
in the event of the drill sticking in the hole. We bave 
recently installed several of these drills in the Buxton 
district, and they have given complete satisfaction. 

It should not be claimed for an electric drill that it is the 
most suitable one for all classes of work ; but we are firmly 
convinced that, given thoroughly sound construction, there 
is a splendid field for it. 

Ita installation is simple, and the greatest flexibility is 
obtained at the same time. The whole plant can be 
handled and successfully worked by unskilled labourers. 


The Sandycroft Foundry Co., Ltd. 
H. F. G. 
Chester, Augus! 19th, 1903. 


Trade Marks. 


We have read with interest your article on “ Trade Marks 
and Trade Names in your current issue, and wish to endorse 
al you say about the need of more modern and efficient 
classification than at present exists. There is probably no 
branch of industry where trade marks are more numerous 
or of greater importance than in the soap trade, and at 
present, to protect à word or device effectively for soap alone, 
it is necessary to register in no less than four separate 
classes, viz., Nos. 2, 3, 47 and 48. 

Ordinary soap comes under Class 47. 

Toilet soap is placed with perfumery in Class 48. 

Medicated soap comes in Class 3, ‘Chemical substances 
prepared for use in medicine and pharmacy.” 

Whilst disinfectant soaps are included under Class 2, 
“ Chemical substances used for agricultural, horticultural, 
veterinary and sanitary purposes." : 


Josh. Crosfleld & Sons, Ltd. | 
Warrington, August 2151, 1903. 


А Hot-Wire Are Lamps. 


Ав a user of arc lamps for some years, I trust you will 
allow me space for a few remarks in your Correspondence "' 
columns. 

A letter signed ** Enclosed" has been shown me by my 
engineer, and, in justice to Messrs. Foster & Co., I beg to 
say that I have had some dozen or more of their lamps for 
over four months, and not one of them has ever pumped, 
or done anything in any way to reduce the very high opinion 
which I hold of the ** Foster " lamp. 

©“ Enclosed’s letter is, to say the least of it, a perversion 
of the truth, and knowing the lamp as | do, I am annoyed it 
should have been written. I conclude that your corre- 
spondent has some interest that Foster & Со.'в '" snccess 
is threatening. 
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І am not an electrician, but a user. I want the best lamp 
on the market, and do not care who makes it. I only speak 
of these lamps as I find them, and fully believe I have the 
best both for light and current bill. 

Fair Play. 


P.S.—I gave up my other make of lamp in favour of 
the Foster owing to the trouble I continually had with 
the dashpota. 


We have read three letters in your valued **Corre- 
spondence” columns of the current issue, and would take it as 
a favour to be allowed space for a few remarks on same. 

«J. G.“ states а case of actual demand for change-over 
lamps, and we can assure you that there have been many others; 
we are now executing similar orders. "The value of change- 
over lamps to central station engineers who contemplate a 
change from one supply to the other, will be obvious to them 
at least, if it be not ќо Ше partisans of the dash-pot. 

Turning with pleasure to the courteous letter of 
4% F. J. Т.” we note that he deals with the matter as an 
engineer and man of business who is receptive to improve- 
ments in his profession, and keeps an open unbiassed mind, 
but is willing to learn. 

Ав regards his query (а) we anticipated this question of 
variable temperatures several years ago, and find that the 
design of the lamp and the materials used therein are ample 
compensation for the biggest temperature difference that can 
arise, 

Query (5). We do not see why hot-wire lamps should not 
be controlled from some central point; but the system is 
now во little in vogue that we do not expect to be asked to 
meet these conditions, 

“ Enclosed” must please not try to fasten on us апу 
excuse for his letter; we would rather he retained the entire 
responsibility for same, such as it is. We cannot waste your 
valuable time and ours in replying to the personal and other 
competition-inspired statements of this letter, and have no 
objection to his retaining his dash-pot as long as he likes. 

Meanwhile, we have no need for this rightly “ much- 
abused piece of mechanism," and save the cost of it for our- 
selves and customers. 

We needly hardly say that all arc lamps, if improperly 
adjusted or tampered with, will pump, and that the pumping 
will be * chronic" if not attended to. 

As regards the case of pumping Enclosed " refers to, we 
can only say that we have had no complaints, as would have 
been the case if the lamp had been purchased for legitimate 
purposes, and that he could have stopped the pumping in 
five minutes, or less, by means of а small spanner, and the 
simple instructions sent with the lamp. 

If “ Encjosed”’ will place the lamp in trustworthy and 
independent hands, we will undertake to put it right imme- 
diately, and we should also like to see what it was like since 
leaving the factory properly adjusted. 

As regards the live case, this is ‘now common practice ; 
but we can and will insulate same as required. The remarks 
on arc voltage suggest to us ignorance of the whole subject. 

We have had no trouble with sticking of the top carbon, 
and do not anticipate any, having amply provided for this 
trouble which is common with all lamps. 

There is very little difference between normal and feeding 
currents, this, also, having been properly arranged, as 
any competent engineer can see for himself in the usual way. 


Foster & Co. 


I do not know who “ J. G.“ is, but he made an unwarrant- 
able use of my name ір a letter in your columns last week. 
He alone is responsible for any statement contained therein, 
and for any conclusions your readers may gather from its 
context. 

V. A. Mundella. 
Northern Polytechnic Institute, | 


Holloway, London, N., 
Auyust 25th, 1908, 


In reply to Messrs. Foster & Co's. letter which appeared 
in your issue of August 14th, I beg to point ont to the 
writers that the fact of their calling down abuse on my 
head docs not in any way help forward the matter under 
discussion, and is to say the least of it undignified. I 
note that Messrs. Foster & Co. admit that the resistance 
of the lamp as stated by Mr. Tomlinson-Lee was not 
înlended іо be correct, but they do not give figures as to 
what their lamp resistance really is, neither do they state 
the maximum temperature variation of that resistance. As 
this has an important bearing on the behaviour of lamps in 
series, it would throw considerable light on the question if these 
figures were given, and would be of more value to your 
readers than abuse of the writer. To support this, let us 
refer to Mr. Tomlinson-Lee’s article in which he claims that 
the strip is the soul of the lamp, and in another paragraph 
asserts that fhe strip will carry three times the striking cur- 
rent without deleriorulion. Now, if we assume (while 
awaiting Messrs, Foster’s figures) that the lamp resistance is, 
as it is stated to be, 2 olims or thereabouts, we get with 
three lamps in series on a 240-volt circuit a striking current 
of 40 amperes. Doubtless Messrs. Foster & Co. would like 
us to believe that a wire capable of appreciable elongation 
when a current of 5 amperes is passing will not be damaged 
by 120 amperes, or is this another passing statement? 
The fact that I only accounted for 1 per cent. of the arc 
lamps made (by probably the best English maker) failing, 
ought to need no explanation to those having dealings with 
arc lamps. As Messrs. Fuster & Co. are doubtless aware, 
electrical apparatus will not last for ever, and failures 
are bound to come sooner or later, otherwise we 
should have none of the depreciation fund troubles that 
exist in many municipalities, Therefore, the vast un- 
known 99 per cent., of which I make no mention in my 
previous letter, leave the works of the manufacturers in 
question and never return there. Some, of course, do fail, 
and are delicately adjusted again by the trimmer or other 
skilled attendant, but the great majority run for years and, 
if necessary, I can give the names of several towns where 
arc lamps of the despised solenoid type have given, for over 
ten years, and are still continuing to give, entire satisfac- 
tion. I am afraid the hot-wire lamp makers аге 
under a big delusion when they state that they do not 
require the enormous amount of insulation common to the 
solenoid lamp. They need only look up a few of the recent 
specifications issued by our leading consulting engineers to 
find that in every case they insist on a lamp with its frame 
insulated from all live parts, and it is scarcely conducive to 
a large sale to fly in the face of such authority and accepted 
practice. I would remind Messrs. Foster & Co. that 
in my previous letter I denied Mr. Tomlinson-Lee's 
statement that a dash-pot could not be made dust-proof, 
and no amount of quibbling can lead one away from the 
fact that in all English lamps of repute the dash-pot ів 
either practically dust-tight or designed in such à way as to 
render the accumulation of dust impossible. If they will 
take the trouble to look at lamps erected within ihe last 
three years they will find that this is so. Messrs. Foster 
and Co. cite Manchester a8 a town where arc lamps have 
соте into disfavour, but they do not state the why and 
wherefore, the maker of the lamp, or the number of 
councillors interested in the gas company, neither do they 
state that the Foster lamp has caused a re-action in favour 
of arc lighting in that district, and unlesa one knows 
all the facts of the case, it is useless to poiut to one solitary 
town as proof of an obviously biassed statement. It would 
be extremely interesting to know on what grounds the 
patentees claim that the best results are obtained with alter- 
nating currents. Solenoid lamps usually run on alternating 
current circuits with no resistance in series at all. Now, 
how can a hot-wire lamp, having a high and fluctuating 
mechanism resistance (2 ohms or thereabouts) compare in 
efficiency with other lamps running without any resistance 
loss whatever. Are weto infer that by some hitherto unknown 
phenomena the use of a hot strip for governing the 
mechanism of an arc lamp effects a mysterious back E.M.F. 
in some manner, thus producing the wonderful efficiency 
claimed by Messrs. Foster & Co., or is this another statement 
not intended to be taken seriously? In conclusion, I am 
firmly convinced that the principle of hot-wire regulation is 
bad, and at the best can only have a very limited field, since 
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it is impossible to run arcs controlled by hot wires on a con- 
stant current or long series circuit. І might add that my 
card is at the service of Mr. Tomlinson-Lee, but for obvious 
reasons, I have no wish to have my name published. 


N. D. W. 


BUSINESS NOTES. 


Electrical Wares Exported, 


Win ENDING Аса 25TH, 1902. | Waar mme Ava. 25TH, 1903. 


Adelaide E vs .. Value £233 Alexandria .. .. Value £161 
Aden. Teleg. mat. 28 .. 1B Amsterdam. ee ee es 65 
Amsterdam vis We ss 65 Antwerp  .. òs as -- 230 
Antwerp s E s 42 Auckland .. <a bs 210 
Auckland. es és ss 67 si Eleo, fuse  .. zs 70 
Bombay  .. s ‚> 265 Bahia. А u x 40 

3s Teleg. wire . Ml Bombay 65 
Buenos Ayres Vs EN .. 152 Bremen ‘ es * 21 
Calcutta @e ee ee ee 939 Brisbane ee ee es ee 80 

РА Teleg. wire .. . . 2,475 Buenos Ayres Ps - .. 126 
Саре Town. Teleg. wire . . 1,150 Caloutta es ec .. 89 
Chinda M AN x 21 Cape Town .. sd Wk oe 1,014 
Colombo. V $6 5 53 Channel Islande .. > ss 55 

* Teleg. mat... .. 110 | Chemulpo .. as T s 90 
Copenhagen 66 Colombo бә we <<a 80 


ds Elec. cable = 498 


Durban кн ee ES .. 4,088 
" Teleg. wire T R3 


Fremantle .. 


Durban 5 z: sò .. 810 | Gothenburg. Teleg. mat. ss 42 
is Teleg. mat. .. e. 865 | Hong Kong vs ss eo 43 
Ghent.. và n T - 85 Madras vs ex < .. 201 
Gibraltar 20 Melbourne .. ae га Ни 40 
Larache ; 101 vs 9 tons Teleg. wire.. — 
Madras vx s А 69 NewYork .. RN ee Ss 25 

New York .. ys #5 os 25 North Atlantic. 81 knots Teleg. 
Perth ee oe ee ee 295 cable ee ee ee ee a 
Port Elizabeth ee 154 Otago oo ee ee ee ee 128 
Shanghai... os - 22 Perth .. - 93 ae . 178 
Singapore. Teleg.cable.. 78 Port Elizabeth  .. i .. 851 
Sydney ёф se T . 189 vs Teleg. mat. .. 1,851 
Wellington .. же > . . 310 Rosario T АР v» F 84 
Yokohama .. UM РИ .. 339 Shanghai .. "s s. ee 298 
Stockholm .. "E és ee 21 
р Teleg. mat... ak 25 
Sydney s% vs va 3,068 
T Teleg. mat. 898 
Yokohama [E ee ee ee 49 
Total .. £10,060 Total £14,215 

Foreign Goods Transhipped. 
Durban. Teleg. wire .. Value £147 | Otago. Telephones. .. Value £45 
Shanghai. 116 lds. Teleg. poles — 
Total ‚. £147 

Books Received.—“ Technical Education": Return 


showing application of funds by local authorities during the year 
1901-1902. Published by order of the House of Commons, by 
Messrs. Eyre & Spottiswoode. 1s. 3d. The total amount expended 
on technical education (includiug science. technical and manual 
instruction) is stated as £1,008,948 for England, and £48,451 for 
Wales = £1,057,399. Tae County of London stands at £152,632. 

Jabrbuch des Schweizerischen Elektrotechnischen Vereins.“ 
1902. Zarich: Buchruckwei Jacques Bollmann. 

" Beginner's Manual of Submarine Cable and Testing Work," by 
G.M. Baines. London: The Electrician Printing and Publishing 
Co., Ltd. 7s. 6d. net. 

"The Practical Physics of the Modern Steam Boiler" by 
Frederick J. Rowan. London: Р. S. King & Son. 1903. 218. net. 

'" Year Book of the Armour Institute of Technology, Chicago, for 
1903-04" Chicago: Armour Institute of Technology Press. 

"Technical Education (Application of Funds by Local 
Authorities) during the year 1901-2.“ London: Eyre & Spottis- 
woode. 1903. 18. 3d. 

" Science Abstracts,” No. 67, July 25th, 1903. (A.—Physics; 
B.—Engineering.) London: The Feilden Publishing Co, Ltd. 
1s 6d. each. 

“The Actinolite for the Treatment of Disease by Actinic Light.” 
Becond edition. New York: Kliegl Bros. 

"Index of the Technical Press.“ No. 5, August. Brussels: 
Association de la Presse Technique. 


Chelsea Polytechnic.— The new session at the South- 
Western Polytechnic, Manresa Road. Chelsea, commences оп 
September 23rd, the entrance examination taking place on 
September 21st. Particulars as to courses and fees are briefly 
given in our educational advertisements to-day. 


Newfoundland.— Under the new tariff the import duty 


of electric motors imported into Newfoundland has been fixed at 
25 per cent. ad valorem. 


India.—7nd:an Engineering says that Messrs. Marshall, 
Sons & Co., of Gainsborough, Calcutta and Bombay, have entered 
into a combination with Messrs. В. E. Crompton & Co., Ltd., of 
Chelmeford, to facilitate the obtaining of electrical installation 
business in Iadia. 


Electrical Machinery Exports.—The value of the 
electrica] machinery exported from this country during July last 
amounted to £34,683, bringiog up the total for the first seven 
months of the year to £258,807. 
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Catalogues and Lists.—Messrs. SIEMENS Bros. AND 
Co., Lr, have sent us two of their new phlets. No. 7 contains 
an interesting account of the Siemens-Brougham electric steering 
and controlling gear. The gear used on the steam yacht J'alhalla 
has already been described in the company’s No. 5 pamphlet; 
the present publication has a view of that apparatus, and also 
some other excellent half-tone pictures, as well as clear dia- 
grams of connections. In pamphlet No. 8 some remarks on 
rectified currents are followed with a description of Koch's 
system of rectifiers for transforming alternating into direct cur- 
rente. Several classes of apparatus for battery charging are 
shown and detailed, and others for X ray work. Both of the 

mphlets are got up in the excellent manner which bas charac- 
terised all of Siemens's recently issued lists. 


The ВтмргЕх BrzzL Сомосіт Co. Lro., has just issued an 
abridged price list, which is made of additional value by being 
bound up with a reprint of the new wiring rules of the Institution 
of Electrical Engineers, for which speciel permission was obtained. 
The price list is an abridgment of. or cau be used in conjunction 
witb, the company's 1903 catalogue (200 pp.), the edition of which, 
although only issued in March last, has been almost exhausted 
owing to the many calls that were made for copies. The prices in 
the abstract are given in а condensed form, with illustrations of 
reduced size. Two additional types of conduit are now listed to 
meet special cases — vis, Simplex Wireduct,” and “ Solid- 
drawn " conduits. Any of our readers who, not having received the 
current price list, are anxious to have Simplex current prices 
stated in condensed form, either for office or foremen's use, can 
obtain copies upon application at the general manager's office, 
Westinghouse Building, Norfolk Btreet, W.C. 

A new illustrated pamphlet of the Nernst lamps, with prices, &c., 
has been issued from the office of the ErEcrTRICAL CO., Lrp, of 
Charing Cross Road, W.C. 

The B.T.H. Co.'s pamphlet No. 149 particularises their adhesive 
insulation tapes, апа No. 75, which we have also received, gives 
August prices for slow and moderate speed continuous-current shunt- 
wound motors of the DA type. 

From the SUBMERGED ELACTraIO Мотов Co., of Wisconsin, U. S. A., 
we have received copies of their new bulletins Nos. 1 and 7. No. 1 
contains a very full account of their submerged electric boat pro- 
pellor which ie made for speeds of from four to six miles an hour, 
to run from 20 to 70 miles on one charge of battery, and weighs 
from 120 to 350 Ibs. each equipment. The motor is enclosed in a 
spherical case, and the propeller blades are mounted direct upon the 
armature shaft; the switch or controller is contained within the 
small ball at the top of the tubular stem, and is provided with an 
outside lever. The apparatus occupies the place of the rudder on 
the stern of a row or sail boat, to propel and steer it. The list also 
contains illustrated details of generators for charging batteries. 
Bulletin No. 7 describes at lengtb, with many pictures, an improved 
electro-dynamic equipment for lecture table and laboratory work in 
technical schools aud colleges. 


From the LAND AND SEA CaBrE Works Lro., of Nippes- 
Cologne (27, Mincing Lane, E. C.), we have received a set of price 
lists, printed in German, giving particulars of their various manu- 
factures. The liste detail their single-core, concentric, bi-concentric, 
twisted twin, three-core and four-core cables for any working ten- 


sion up to 12,000 volta, and higher, if үне of the fibre-paper 


insulated type; high tension cables specially designed for pite and 
mines; lighting wires of all descriptions, cables for workshop 
lampe, connecting cables for engine plants, and cables with non- 
inflammable coverings ; india-rubber-covered cables for all required 
grades; telephone and telegraph cables, paper, fibre and rubber- 
insulated gutta-percha-covered submarine cables ; plain and covered 
copper wires of all kinds. Among the accessories shown are dis- 
tributing boxes in which all the fuses are arranged on the same 
level, and are therefore easily accessible, and their patent terminal 
boxes for high-tension cables. . 

Mrssns. HOLDEN & ВвоокЕ, Ltp., of West Gorton, have brought 
out two new lists. -No. 37 (28 pp.) gives much descriptive апа 
other data respecting the well-known Sirius boiler-feeding 
injectors. Illustrations are given of the "S" one movement self- 
acting type, and other different patterns, and some serviceable 
tables of capacities, working pressures, feed water temperatures, 
standard deliveries, &c., are published. Мо. 39 deals briefly with 
non-lifting injectors for low-pressure boilers. 

Messrs. WALTHAM & Co. have sent us several sheets showing 
some of their designs of artistic metal work in forged iron, brass 
and copper, for electric pendants, lanterns and brackets. These 
and many other examples of their high class metal work, may be 
seen at the firm's showrooms in York Street, Buckingham Gate, 
S.W. An accompanying sheet gives prices of the various fittings 
illustrated in the lists. 


Blast Furnace Gas Engines.—The blast furnace gas- 
driven blowing engine which the Blast Furnace Power Syndicate, 
Ltd., supplied to the Clay Cross Co, Chesterfield, has been in con- 
stant work blowing the furnaces during several months with very 
satisfactory resulte. The final adjustment of the air valves in the 
blowing cylinder have under this period of trial proved moet suc- 
cessful. The apparatus supplied by the syndicate on their patented 
principle cleanees tre gas from dust and tar in a highly efficient 
manner. A similar gas treatment plant which the syndicate are 
potting.dowp at the Yorkshire Iron Co.'s works, Ardeley, ie pro- 
greesing rapidly. The Sheepbridge installation of two engines 
driving the entire electric generating plant bas been in successful 
operation now for eome years, ко that tbe system is proved 
efficient and reliable over s pcricd of time that sbould satisfy the 
most exacting. 
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The Transvaal.— The value of the electric cable wire 
and fittings imported into the Transvaal during the five months 
ending with May last, is returned at £25,000, as compared with only 
£13,000 in the corresponding five months of 1902. 


Annual Outing.—On Saturday last a large number of 
the employés engaged in the various departments at the Gillingham 
Rtreet works of the Sir Hiram Maxim Electrical and Engineering 
Co., Ltd., journeyed by train to Clacton-on-Sea, the occasion being 
their annual outing. Sir Hiram Maxim invited the whole of the 
employés to dinner at Day’s Hotel, and again in the afternoon the 
company met for tea, after which Mr. A. W. Hill, works manager, 
said that by the help of all present the company had built up a 
reputation for the quality of their manufactures second to none, 
aud he trusted that with their continued help, next year would still 
see them advancing. Cheers were given for Sir Hiram and Lady 
Maxim and the directors. 


Liquidation.—The Electric Lighting and Fittings Cor- 
poration at а meeting held at Liverpool on August 18th resolved to 
wind up voluntarily. Mr. Simon Jude is liquidator. 


Whitleys Patent Hack Saw.—Messrs. Beanland, 
Perkin & Co., of School Close Works, Leeds, are just placing upon 
the market a new double hack saw, which has two saws working 
alternate strokes, reducing the time required for cutting off girder 
sections by one-half. It is provided with a planed slotted table, 
on which any section can be bolted, and will cut at any angle. It 
has an attachment for ensuring that the blades shall be put in 
straigbt, and it is said that in cutting a 12 in. x 5 in. girder, the 
blades will not deviate % in. Its arrangement is such that one of 
the bows on reaching the centre of the cut is pushed back auffi- 
ciently to allow the other bow to come through and complete the 
cut. Esch bow is drawn forward independently by a chain with 
adjustable weights, and the feed can thus be suited to the keenness 
of the blade and the material being sawn. The chains can be 
unbooked and the bows at once thrown back to put in or remove 
the work. The saving in time occupied in cutting off girders, &c., 
is claimed to make the machines almost as speedy as heavy circular 
saws costing three or four times as much. 


The Markets of the World.—In consequence of the 
increased attention which has been given lately by all classes of the 
community to commercial matters, and more especially to the 
position of affairs in countries that are our chief competitors, Com- 
mercial Intelligence has published the more important of its Con- 
nular and Commercial maps which have appeared from time to time 
in Commercial Intelligence in separate form. We have received a 
copy of this publication which is entitled “The Markets of the 
World." It includes maps of the United States, Germany, France, 
Russia, Italy, Austria, The Balkan Peninsular, and Denmark. In 
addition to the large amount of commercial information in the maps 
themselves, showing where the chief products of the country 
originate, navigable rivers, &c., there are flags to indicate where 
British and American Consuls respectively are situated, and the 
division of the trade of each country with other nations is given in 
a diagrammatic form. The collection is published at 6d. 


Lazarus v. National Telephone Co.—In the City of 
London Court, on the 19th inst., Judge Lumley Smith. K C., 
delivered a considered judgment in an action brought by Mr. Henry 
Lazarus, of the Hermitage, Bushey Heath, against the National 
Telephone Co. for damages for wrongfully cutting off his telephone 
service. According to the plaintiff's case, three years ago he be- 
came a subscriber to the defendants’ service for one year, and paid a 
fixed rent-charge of £3 10в. а year. The arrangement had gone on 
from year to year, but last month, five days before the next pay- 
ment was duc, the defendant company required him not only to pay 
the £3 10s., but 30s. in addition for calle, and to sign a fresh con- 
tract. At first he refused to pay the 308., but afterwards sent a 
cheque for £5, and declined to sign the fresh contract. His cheque 
was returned and the service disconnected. He now claimed 
damages for the inconvenience to which he was subjected. The 
defendants case was that at the end of every year they had the 
power to say whether any agreement should be continued or not. 
The company found that the original method of payment adopted 
did not pay, and they demanded a minimum payment of 30s. for 
calls, instead of а penny per call—the old arrangement. Judge 
Lumley Smith, in giving judgment for the defendants, said in his 
opinion the approval of the Telephone Co. was requisite at the 
commencement of each year to enable the hiring to continue. The 
defendants did not approve of a continuance after the third year, 
and were not bound to continue. No notice was stipulated for, but 
the Telephone Co. might reasonably have given the plaintiff more 
than a few days’ notice. The action failed, but he would give leave 
to appeal  Asthe legal aspect was doubtful, it was only fair that 
he should order each party to pay their own costs. 


National Telephone Co. v. Williamson.— Plaintiff 
sued the defendant at the Glasgow Sheriff Court for £3, being the 
balance of rental at the rate of 2d. per day in connection with a 
party line circuit. The defender declined to pay on the ground 
that no proper workable instrument had been supplied, so that the 
telephone was practically of no use. The Telephone Co., however, 
brought witnesses to show that no complaints in writing had been 
made, and that the telephone badgactually been used to a greater 
extent towards the end of defender's tenancy. His Lordship gave 
decree, with expenses, and said that if defender bad proved his 
allegation, he would have been inclined to give effect to it, but suck 
a defence required to be made out by clear evidence. 


Trade Announcement. — Messrs. Hall & Blacklock, 
electrical engineers, have taken new offices at 190, London Road, 


North, Lowestoft, and all future communications should be sent to 
that address. 


Russia.—Mr. Consul-General J. Michell in his report 
on the trade of St. Petersburg for 1902, says that the German com- 
petition in electric lamps by diminishing price and reducing quality 
bad almost ruined the trade. Tbe lamp mostly in use isthe Edison 
with а screw socket and the voltage 110. Native production is ex- 
ceedingly small. Electric machinery, both for technical and medical 
purposes, offers, continues the Consul-General, a promising field in 
Russia. This was well appreciated by large German and Austro- 
Hungarian electric firms, which have established branches here. 
The names of British makers remain almost unknown to Russian 
purchasers. 

Mr. Consul Н. M. Grove in his report on the trade of Mos“ ow for 
1902, says that there will be, and to a certain extent is, а great field 
for all electrical appliances. There are already fully 30 German elec- 
trical societies in Russia, and about 80 per cent. of all electrical 
plant in use comes from Germany. In Moscow the tram ay stem is 
now in process of conversion to electric traction, a large ander- 
taking that will not take less than five years to accomplish ; and 
this has already been, or is being done, in various other towns. The 
total length of lines in the Moscow scheme will be about 125 miles. 
The trolley system has bcen adopted, and the probable cost will not 
be less than £4,200,000. 

The Compagnie Centrale d'Electricité de Moscou reports a loss 
of £25,818 for the last financial year. 


ELECTRIC LIGHT AND POWER NOTES. 


Ashington.—The Council has accepted the offer of the 


Northern Electric Supply Co. for the supply of electric light: in 
the district. 


Brighton.—The L.G.B. has sanctioned the borrowing 
by tbe Council of & sum of £550 for a period of 10 years, for elec- 
trical purposes. 


Burnley.—The report of the electrical engineer for the 
year ending March 31st, states that the results for the year's work- 
ing were ias follows:—Units sold for lighting, 375,769, against 
331,853 last year, 13°23 per cent. increase; units for motors, 26,475, 
against 16,617, 59°32 per cent. increase; and traction, 891,079, 
against 151,445 (Decerober, 1901, to March, 1902); or totals of 
1,293,323 aud 499,915. The equivalent of 8-c.P. lamps connected, 
excludivg tramway motors, bas increased from 25,538 to 31,905, or 
12:1 per cent. The profit on capital expenditure (without interest 
and sinking fund) was 10 3 percent. The interest and sinking fucd 
on capital expenditure was 5:6 per cent., leaving the net protit on 
the year equal to 47 per cent. 


Cape Colony,.—The Graaff-Reinet Council has decided 


to call for tenders for a rcheme of electric lighting and pumping 
water for domestic purposes. 


Clydebank.— The тесепі meeting of the T.C. to discuss 
the issuing of a plebiscite paper ito the electors on the question as 
to whether the burgh should or should not carry out its own electric 
light provisional order, was somewhat stormy in tone between the 
active supporters of municipalism and private trading. A letter 
was read from the Amalgamated Wards’ Committee requesting that 
on the plebiscite paper the question be simply asked whether the 
ratepayers were in favour of the Council proceeding with the order 
or not. Against this proposal an amendment was put that there be 
also added some facts and figures, showing what had been done by 
other burghs of similar size to Clydebank which had municipalised 
the electric light supply. This led to & warm discussion. 
Ultimstely the amendment was carried by ап overwhelming 
majority, and it was remitted to the magistrates to prepare the 
plebiscite papers. 


Devizes.—The Town Council has resolved to apply to 
the Local Government Board for а provisional order for supplying 
electricity. They have also resolved to engage an expert engineer 
to prepare a scheme and advise the Council. 


Dublin.—The Lighting Committee announces that the 
preliminary working and testing of the new electric supply system 
are in progress. During the preliminary operations energy will be 
delivered to the Inew mains each evening from 6 o'clock till mid- 
night, and it is added that any consumer connected to the new 
system prior to Beptember 1st next will have the privilege of using 
the supply free of charge up to that date. 


Falkirk.—The Electric Lighting Committee has 
resolved to recommend that the price of electricity for lighting 
purposes be reduced from 6d. to 444, per unit. The price tor 
motive power will remain unaltered at 2d. per unit. The lighting 
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scheme has met with more encouragement than the Committee 
anticipated. It was estimated that at the end of 12 months there 
would be 6,000 8-c. P. lamps in use. The works were opened at the 
beginning of March, and up to date the number of lamps in use is 
4,669, while the applications represent 6,160 8-с.р. lamps. Thus 
the estimate has been all but reached within six months. The 
popularity of the light bas led the Committee to make the recom- 
mendation to reduce the rate, and it is anticipated that during the 
coming winter the number of consumers will be greatly augmented. 
Unfortunately, however, there have been very few applications for 
energy for motive power, and an effort is to be made to popularise 
this side of the scheme. 


Grimsby.— The Great Central Railway Co. has decided 
to illuminate the fish pontoon by electricity. Instead of purchasing 
it from tho Corporation, however, the company is generating it at 
its own power station near the Graving Dock. 


Huddersfield. — Тһе borough electrical engineer has 
received instructions to submit plans and estimates to the 
Electricity Committee of the Corporation for supplying elec- 
tricity within the urban district of Linthwaite, which adjoius 
the borough. The provisional order required for the purpose has 
received the Royal assent. An application is to be made to the 
Local Government Board for sanction to borrow £7,500—the esti- 
mated cost of the works. 


Limeriek.—The L.G.B. has sanctioned a further losn 
of £7,000 to the Corporation for the purpose of extending the opera- 
tions of the Limerick electric lighting scheme. 


London.—Shortly after 5 p.m. on the 24th inst., a 
steam pipe exploded at the Kensington central electric lighting 
station, which is situated close to the West Brompton Station of 
the District Railway. The occurrence caused great alarm among 
the people of the neighbourhood, and a crowd collected round the 
gates of the station. The officials announced that no one had been 
injured, and that the damage done was only slight. 


Londonderry.— The Corporation has adopted а resolu- 
tion drawing the attention of the Lord Lieutenant of Ireland to the 
action of the Board of Works in refusing to sanction a loan for the 
carrying out of the private electric lighting scheme, when it had 
previously sanctioned £7,000 to Limerick for the same purpose. 


Mansfield.—Col. W. L. Coke has held an inquiry regard- 
ing an application by the Town Council for the consent of the 
L.G.B. to appropriate and use certain lands acquired by the 
Corporation for various purposes, including а depót for the elec- 
tricity undertaking. Mr. Spencer Hawes, M.I.E.E., member of the 
firm of Mesars. Robert Hammond & Son, the consulting engineers, 
gave evidence as to the suitability of the land as allocated for tho 
purposes of the electricity supply and refuse destructor. No objec- 
tion was made to the various proposals. 


Manstield Woodhouse.—The Urban District Council 


is negotiating with the Mansfield Town Council for a supply of 
nom for public lighting purposes within the Urban Council's 
istrict. 


Mexico.—Negotiations are proceeding between the 
Mexican Light and Power. Co. and the Siemens & Halske Co., in 
Mexico, with a view to the fusion of the undertakings. The latter 
enjoys important privileges ia Mexico, especially a monopoly of the 
electric lighting of the city and the supply of power to the works. 
The new Mexican company, which was formed a short time ago, 
proposes to utilise the water power of the Nekaxa River for the 
generation of electrical «nergy, and would be able to supply cop- 
вошегв in Mexico at cheaper prices than the Siemens & Halske Co., 
which employs steam engines. The negotiations aim at a fusion of the 
two enterprises in sucb a manner that the Siemens & Halske steam- 
driven plant would be shut down, and the supply of energy obtained 
directly from the Mexican company. 


Norton.—The Urban District Council met specially to 
consider the question of the lighting of the town for the next three 
years. The Northern Counties Electricity Supply Co., who bave 
obtained an order of the Board of Trade for lighting the town, not yet 
having taken practical steps for carrying out that order, the Council 
was again thrown upon the resources of the gas company, and 
their three years’ tender was accepted. 


Pontypridd.— The revised estimate of Мг. R. P. Wilson, 
the electrical engineer to the District Council, shows а decrease of 
£18,814 in the price contained in the original tenders in connection 
with the electricity and refuse destructor scheme. 43, 450 is 
allowed for contingencies. 


Rosario.—An exchange says that the new station of the 
Rosario Electric Co. was inaugurated at the end of July. 


South Shields.—The Electrical Committee has had 
under consideration the question of disposing of the profits of the 
electric lighting undertaking for the last financial year. After 
meeting all current expenses and payments in respect of capital 
and interest the balance left in hand was £1,100. It is suggested 
that of this eum £800 should be placed to the credit of the rates 
and £200 to reserve fund, while the remaining £100 is carried 
forward. The reserve fund will be increased from 42, 900 to 


42,500. 


Rhodesla.— At a special meeting of the Mafeking Town 
Council it was decided to light the town by electricity, the power 
to be generated by oil engines. A public meeting will be called to 
sanction a loan of £6,000 for this purpose. 


ELEOTRIO TRACTION NOTES. 


Bath.—The Light Railway Commissioners have sub- 
mitted to the В. of T. for confirmation the Bath Electric Tramways 
(Light Railways Extensions) Order of the Bath Electric Tramwayr, 
Ltd. Objections to the confirmation should be lodged at the Rail- 
way Department of the D. of T. by September 3rd. 


Birmingham.— It is proposed when laying down the 
new lines for electric traction that an extension should be made 
from Shirley through Acock's Green, Yardley and Stechford to 
Aston. A start has been made in connection with the clectrification 
scheme. Much dissatisfaction is expressed locally at the Corpora- 
tion buying Belgian rails. 


Bolton.—As the cost of an electric tramway to Darcy 
Lever would have been too great for the outlay to be remunerative, 
the Bolton Corporation is establishing а motor omnibus service to 
that small suburb by way of experiment. 


Burton-on-Trent.—The first two weeks’ running of the 
eleciric cars were quite beyond the expectations of the management. 
For the week ended August 8th, 93,095 passengers were carried by 
9 to 10 cars, producing £493; the following week the passengers 
numbered 93,938, carried by 12 cars, and the receipts were ayain 
£493. 


Burma.—Mandalay is going ahead with its electric 
tramway line, and, it is hoped, will be running cars before the 
end of the year. The Municipality hopes soon to introduce electric 
lighting.— Indian Engineering. 


Bury.—The T.C. last week considered a proposal to 
require the Bury, Rochdale and Oldham Tramways Co. to sell to 
the Corporation those portions of their undertaking, within the 
borough, which were authorised by the extension order of 1882. 
The requisite notices with regard to such portions as were con- 
structed under the Act of 1581 had already been given. It was 
stated that all the local authorities interested are acting in concert. 
The resolution was adopted. 


Dewsbury.—The Corporation, the Ossett Corporation 
and the Soothill Nether District Council have decided to make 
applications for powers to construct electric tramways within their 
respective areas. Some time ago an application was made by the 
Wekefield and District Light Railway Co. for an order to construct 
a line from Dewsbury through Soothil] Nether and Ossett and on to 
Wakefield, but the application failed. The idea now ів for the 
authorities named to jointly construct a line from Dewsbury to 
Ossett. Soothill Upper District Council has asked to be included 
ian the scheme, but the representatives of Dewsbury, Ossett and 
Soothill Nether have decided not to entertain this application at 
present, as with the first scheme they think they have sufficient on 
their hands for this year. 


Egypt.—The steam tramway between Alexandria and 
Ramleh is to be converted to electric traction. 


Furness Railway.—At the half-yearly meeting of this 
railway company, Sir John Hibbert said that with respect to the 
proposal for the electrification of the Lakeside brancb, the directors 
had come to the conclusion that, owing to the heavy expenditure, it 
would not pay to adopt it. They had the River Leven; but it 
would necessitate raising the weir at Newby Bridge 18 in., which 
would cost more than if power were obtained by steam. The 
directors hæl considered how far they could utilise a motor-car 
service on some of the branches. The idea was to have acombined 
engine and car to carry about 50 passengers. 


Glossop.—The electric tramways system of the Urban 
Electric Supply Co. was formally inaugurated on Thursday last 
week. The system connects the town of Hadfield with Glossop by 
way of Dinting, so that an almost complete circle is described. The 
laying of the track and the erection of the overhead equipment has 
been carried out simultaneously with the building of the gene- 
rating station which ie situated between Gloesop and Dinting, where 
electric lighting plant will also be installed. At present tbe 
Council has not sanctioned the lighting of the streets by electricity, 
but the Urban Electric Supply Co. regard their attitude on this 
question as distinctly favourable. The length of the Glossop 
system is about 34 miles, constructed on the single track and loop 
plaa. There is also а branch line running away from the circular 
main line to Whitfield, which is about three-quarters of а mile in 
length. A throvgh connection with Manchester, by way of Hyde 
and Godby, is considergd practicable. There is а propocal under 
consideration for constructing a tramway from the Glossop system 
to Hyde, from which place cars now run to the terminus of the 
Manchester tramway system at Denton. Мг. Page, а director of 
company, presided at the function, and Mr, Wigbam conducted tbe 
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visitors through the different departments. The generating plant 
was started by Alderman Rowbottom and the Hon. Mrs. Hill- 
Wood. There are seven double-decker cars. The number of 
electric light consumers already secured in the town is 50. 


The Great Western Railway and Motor-Cars.— 
Addressing the shareholders of this railway company at the half- 
yearly meeting, Earl Cawdor said that the arrangements for the 
electrification of the railway between Hammersmith and Bishops 
Road were proceeding. They proposed erecting a power station at 
Park Royal, which would also supply energy for the electric light. 
They were proposing to remove the present electric lighting works 
at Paddington, and to instal them on the new ite at Park Royal, where 
they would have plant not only for working the railway, but also 
for lighting. A good deal was heard nowadays about motor- 
cars and electric trams. They had suffered a little already, and 
would doubtless in the future suffer more in some districts from that 
form of competition, and to meet it they were trying two experi- 
ments. One was they were putting on a motor-car service in 
country districts. Each car, which would carry 52 passengers, had 
its own engine, and would run on the ordinary railway lines. He 
hoped the first of these cars would be at work between Stonehouse 
and Chalford by October. They had made arrangements to stop 
the cars not only at regular stations, but also, with the sanction of 
the Board of Trade, at level crossings on the roads coming up to the 
lines By that means they hoped to give & quick service for local 
people on cars running on their own lines at uniform fares like 
a tramway company. He thought the experiment was one from 
which much might be hoped for, and which they thought might turn 
out exceedingly useful, especially on branch lines. The motor-car 
would be worked by steam, but there were others which might be 
worked by petrol. In addition to that they had many places 
where independent persons ran motor-car services along the roads, 
to convey passengers to the railway. The board had carefully con- 
sidered the question, and they saw no reason why they should not 
be able to feed the line themselves by motor-cars, and they had 
given instructions for five cars to be ordered, each of which would 
carry 22 passengers. They hoped by that meane to be able to 
convey persons from а distance, to the railway. Не had, no doubt, 
that these cars would be a great convenience to the public, and in 
addition their officials would be able to find out what amount of 
traffic there was in the district, which would be useful to them in 
deciding upon applications which were made for them to construct 
light railways. The first of these cars would be running immediately 
from Helston to the Lizard, and others would follow. 


The Great Northern Railway and Electric Traction. 
—Addressing the shareholders of the Great Northern Railway Co. 
recently at the half-yearly meeting, Lord Allerton referred to the 
fact of tbe approaching completion of the two tube railways to 
Finsbury Park—the Great Northern and City, and the Great 
Northern, Piccadilly and Brompton—the promoters of which, he 
said, were sanguine that it would bring a largely increased traffic 
to the Great Northern line. Under those circumstances the 
problem that they, as a board, had to solve was a somewhat difficult 
one, and the board had had under consideration the question of 
electric traction for their suburban lines, The problem for solu- 
tion was bow to increase their maximum power of conveying pas- 
sengers over а single line in a given time. If the anticipations of 
the promoters of the tube lines were correct, the board would not 
be justified in tinkering with the question, or in framing their plans 
on lines which did not contemplate the doubling, or even the 
trebling, at certain bours of the day, of their passenger traffic. At 
present they ran as many trains as they dared, and their 
officers had been considering in what way the position could 
be improved. During the investigation it had been shown 
that some facilities for increasing the carrying power were more or 
less common to either steam or electricity—he referred to providing 
longer trains and the widening of the carriages. Therefore the 
decision was between steam and electricity, and it would all depend 
whether a steam locomotive could be designed and constructed 
which would give much greater acceleration with more tractive 
power without unduly increasing and concentrating the weight. At 
present, as regarded acceleration, electric traction appeared to have 
a decided advantage. He had no doubt that the builders of steam 
locomotives in this country realised how important this matter was 
to the fature of their industry, and they would be very curious to 
see whether any of them could find a practical solution of the pro- 
blem. If they did they would certainly have a chance of getting 
good orders At present, therefore, the board did not feel in a 
position to make any pronouncement on the merits as between 
steam and electric traction, but in the meantime they were pushing 
on with the improvements, which were common to either or both 
systems. 


Huddersfield.—The Tramways Committee have in- 
structed the manager (Mr. H. N. Thomas) to make arrangements for 
carrying a limited number of cycles on the cars at owners’ risk. 


Liverpool.—An improved cover for tramcars has been 
designed by Mr. E. R. Bellamy, general manager of the Liverpool 
Corporation tramways. The cover consists of alight framework 
similar to that used for the upper-deck covers for tramcars which 
have been in use in Liverpool for the last nine months; but 
instead of blinds being used to close іп and protect the sides of the 
upper deck, windows will be fitted which can be raised or lowered 
in the manner of railway carriage windows. The roof is composed 
of sliding partitions, which will draw out and form а weather-tight 
top, or close up and leave two-thirds of the roof-space open to the 
sky. The new covers will cost about £35 each, as compared with 
£69, the cost of the present covers. The increased earnings of the 


cars which have had the covered tops during the last nine months 
have averaged 144. per car-mile, or £180 per car per annum. The 
outlay on the old covers was therefore a very profitable опе, The 
Tramways Committee have ordered 20 covers of the new design to 
be constructed at their Lambeth Road works as an experimental 
installation. 


Liverpool and Southport Electric Railway.—It is 
stated that the work of the electrification of the Liverpool and 
Bouthport section of the Lancashire and Yorkshire Railway is being 
rapidly pushed on, and good progress has been made both on the 
line itself, at the Formby generating station, and at the Birkdale 
transforming station. It is stated that over a month must elapse 
before the work on the line iteelf can be completed. 


Manchester.—At an inquest into the death of а three- 
year-old child who was killed at Failsworth on August 16th, by 
an electric car, the evidence given by the driver showed that the 
'" cow-catcher” would not act. The emergency brake was applied; 
the distance from where the child was struck, to the place where 
the car stopped, was 36 yards. 


Paris.—The Prefect of Police has advised the Paris 
Metropolitan Railway Co. of the new measures of reform and the 
precautions for safety of passengers which will be required to be 
introduced on ite system. The modifications, says Dalsiel’s Paris 
correspondent, are divided into three series. First, those to be put 
into immediate execution ; second, those to be introduced before 
September 5th; and third, those to be begun by November lst. 
The first series includes the appointment of inspectors, one for 
every five stations; every short circuit is to be reported to an 
inspector, who shall thereupon determine the measures to be 
adopted. Independent lights are to be placed in every station to 
indicate the way out, and all needless barriers are to be removed. 
In the second series the cempany is required to isolate completely 
the motor-car from the other cars composing tbe train. Alloffices 
and installation boxes at the stations are to be constructed of in- 
combustible material, an independent system of lighting ie to be 
installed, special fire alarms are to be placed in telephonic commu- 
nication with the nearest fire station. The third series contains a 
recommendation to study other systems of traction possessing fewer 
dangers of fire or panic than the one at present in use. The third 
rail carrying the electric current is to be properly guarded, so as 
to protect passengers, who may be obliged to walk along the track, 
from danger of electrocution. АП the stations are to have at least 
two exits, and air shafts are to be constructed between the stations. 


Russia,—As the schemes submitted by the American 
or Russo-American promoters for the conversion to electric traction 
ofthe existing tramways and the construction of new lines in St. 
Petersburg and Moscow have been definitely rejected by the 
respective municipal authorities, the latter are now on the point of 
taking practical steps towards the carrying out of the work on their 
own account, by inviting tenders from competent companies or 
firms for the contracts, which are estimated at about £2,000,000. 
In order that the contracts may not be placed with foreign firms, 
the representatives of 14 Ruseian iron works, machinery builders 
and electro-mechanical works have presented petitions to the 
Minister of Finance and the Minister for Home Affairs, praying 
that the obligation may be placed upon the St. Petersburg and 
Moscow municipal authorities to order everything required for the 
proposed electric tramways from Russian works. The prospect of 
the contracts being thrown open to international competition has 
also engaged the attention of the petitioners, who represent a share 
capital of £27,000,000 and employ 77,000 workmen, and they 
suggest that even to avoid a portion of the work being entrusted 
to external competitors, the Ministers should order the municipal 
authorities to restrict the competition exclusively to native works. 
As differences between the Government and the municipal 
authorities arose some time ago in regard to the electric tramways 
and electric railways proposed by American or Russo-American 

romoters, it will be interesting to learn how the former will act 
а view of the request of the petitioners.—Financial Times. 


Stirling. —The T.C. has under consideration the con- 
struction of a narrow gauge electric tramway from Bridge of Allan 
to Bannockburn, as an alternative to electrifying the existing line 
in the event of purchase. : 


Wallasey.—On Tuesday last week there was a three 
hours’ stoppage of the electric tramway system, the cause being 
stated asthe fusion of an underground main near the дерд. 


Wirral Railways.—At the half-yearly meeting of the 
Wirral Railways Co, Mr. T. H. Jackson, who presided, said 
he regretted that the receipts showed a considerable falling 
off, especially in first-class passengers. They had carried 
32,549 fewer first and 27,888 fewer third-class passengers. There 
was against that an increase in the season tickets and in the coal 
traffic. The decrease in the passenger traffic he attributed to the 
competition of the electric trams, through which they had lost 
25 per cent. of the New Brighton traffic. So far, he was sorry to 
say, the electrified Mersey Railway had not brought them any 
great advantage. Much had been said ‘ately about self-propelled 
motors for railways. The directors had looked into the question, 
and they believed that in the end that kind of locomotion would 
be found to be extremely suitable for their railway, but во far their 
engineers had not been able to recommend any particular car, and 
they must wait for a more perfect ono. They were still inquiring 


into the matter. 
(Continued on page 347.) 
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THE BROTHERHOOD ENGINE WORKS. 


THE name of Brotherhood has been inseparably connected 
with the electrical engineering industry from its earliest 
days. Long before the dynamo left the category of 
* philosophical instruments" and the companionship of 
“‘postage-stamp edging and sealing-wax,” to quote Mr. 
Swinburne's classic phrase, and became а practical and 
workmanlike machine, Mr. Peter Brotherhood designed and 
brought to а high stage of perfection the ingenious three- 
cylinder engine with which his name is for ever associated. 
Thus it was that Mr. Brotherhood was able to lead the 
way in the direct coupling of dynamos to steam engines, for 
his was the only high-speed engine in existence that was 
suitable for this purpose. Some of the very first Gramme 


Brotherhood engines. Amongst other applications of the 
three-cylinder engine were the driving of the steering gear, 
and of air compressors; the latter were made almost exactly 
like the steam engines, thus anticipating by many years the 
type which has lately been re-introduced, with several cylinders 
arranged radially round one crank-pin, for driving by electro- 
motors. | 

Although the firm has of late years turned its attention 
more particularly to the vertical type of engine, it must not 
be supposed either that this is а new departure, or that the 
three-cylinder engine is obsolete. On the contrary, Mr. 
Brotherhood’s firm made numerous vertical engines from the 
beginning, embodying in their design various ingenious 
devices, such as automatic (but not forced) lubrication, the 
single valve for compound engines, valve-rods carried through 
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dynamos introduced into this country were coupled to his 


engines in 1878-9, and exumples are оп record of almost all 


the earliest types Siemens, Bürgin, Edison, Victoria, &c.— - 


driven direct by Brotherhood engines. Many of our readers 
are probably unfamiliar with these pioneer sets; we there- 
fore reproduce illustrations of some of them as affording an 
interesting comparison with present-day practice, and as 
evidence of the advanced ideas of Mr. Brotherhood. 

The first Brush dynamos imported, in 1880, were coupled 
to these three-cylinder engines, and an enormous num- 
ber of the latter were made for electric lighting purposes, 
especially in connection with installations on naval vessels. 
The British Admiralty adopted electric searchlight pro- 
jectors many years before the electric lighting of ships 
became general. These searchlights were operated by 
dynamos of various makes, but almost invariably coupled to 


the pistons and worked by eccentrics on the craukshaft, 
and the complete enclosure of the crank chamber ; more- 
over, the three-cyliuder engine is made in large numbers to 
this day, for operation by steam, air and water pressure. 
These engines are applied to many purposes, including 
the driving of Whitehead torpedoes by compressed air. 
We understand that all these torpedoes made for the 
British Navy are fitted with Brotherhood three-cylinder 
engines; and it is a fact, as surprising as it is interesting, 
that while these weigh only 50 lbs. each, they give out no 
less than 50 н.р. They are made entirely of bronze of 
special quality, and the three cylinders are cast in one piece; 
some of the castings are visible in our view of the “ East 
Gallery." 

The firm was originally styled Kittoe & Brotherhood ; later 


it became Brotherhood & Hardingham, in 1873. The works 
F 
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were situated in Compton Street, Clerkenwell, but in 1882, 
Mr. Brotherhood, who had become the sole partner, decided 
to build new works on up-to-date lines, and selected a site 
on the south bank of the Thames, in Belvedere Road. These 
works were at the time regarded as admirably laid out for 
the special purpose for which they were required ; and even 
at the present day, when works organisation has been 
elevated to the position of an art, they are well able to hold 
their own amongst establishments of similar character and 
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scope. The buildings con- 
sisted of а main machine 
shop with two galleries, 
separated from the road- 
way by the offices ; smiths’ 
shop and foundry ; boiler 
house, &c, "To these were 
added, in 1884, a pattern 
shop and torpedo : engine 
shop, and in 1897 con- 
siderable extensions were 
carried out, consisting of 
two bays, which are laid 
out as erecting shops, 
foundries, coppersmiths' 
shop, power house and 
test rooms, Views of 
several of these depart- 
mente are given herewith. 
All the shops are well 
lighted from the roof. 

Electrical appliances 
have been largely used in 
the works, which were 
lighted throughout with 
electricity when first built. 
The generating plant then 
consisted of Siemens 
dynamos, coupled direct 
to Brotherhood  three- 
cylinder engines When 
the extensions were made in 1897, electric driving 
was adopted for the whole of the machinery, and 
new generating plant was put down, which was constructed 
in the worke. Independent motors were applied to groups 
of machines, to various isolated machines in the pattern- 
shops and foundry, and to the smiths’ and coppersmiths’ fans. 
The shafting in the main machine shop and in the galleries 
above is driven by two large motors, The shops are provided 
with three-motor electric cranes built by Messrs, Adamson 
and Co., of Hyde. 

The machine tools installed in the works are of modern 
high-class types, and are kept up to date by frequent addi- 
tions. They comprise the usual outfit of lathes, planers, 


boring mills, milling machines, &c., together with a number 
of machines designed for executing rapidly the special class 
of work produced. Examples of tools by most of the leading 
British and American makers are included. 

All the iron, brass, and bronze castings required are made 
in the works, excepting the heaviest pieces in cast-iron. 
Special attention has been given for many years to the 
prodaction of bronze castings of maximum strength and 
endurance. That the results have been satisfactory may be 
| seen from the instance given above in 
connection with the three-cylinder engines 
for torpedoes. | 

The testing department is situsted at 
the end of the erecting shop, and is well 
equipped with measuring instruments, 
resistances and switchgear for testing 
electrical plant, as well as apparatus for 
testing air compressors, &c. Test plates 
and appliances are provided for rapidly 
fixing and coupling up steam engines and 
testing them over a wide range of loads, 
either condensing, non-condensing, or 
exhausting against steam pressure, as 
when the exhaust of the auxiliaries is 
taken into the low-pressure receiver of 
the main engines on board ship. Special 
provision is made for carrying out steam 
consumption teste, including tanks and 
weighing machines, There is a surface 
condenser specially constructed for con- 
sumption tests, and equipped with 
independent air pumps, valves and 
connections. Water for condensing 
purposes is derived from а deep well 
by means of а centrifugal: pump, 
driven by an ſelectromotor. Steam is 
provided for operating the- works and for 
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testing by Babcock & Wilcox boilers, built for pressures up 


. to 300 lbs. per sq. in., and fitted with superheaters capable 


of supplying steam with 120° of superheat at the testing 
beds. When it is desired to subject a steam dynamo to 
several days’ test, the dynamo is coupled up to the works 
mains, any surplus current being absorbed by resistances. 
The type of Brotherhood engine of chief interest to elec- 
trical engineers is doubtless that which we illustrate, coupled 
to а Crompton dynamo. This engine is of the high speed 
enclosed type, designed to give а high degree of economy, 
with close governing and great durability ; it works silently 
and with the minimum of vibration, being well balanced 
and lubricated with oil under pressure, All parts of 
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engines of the same size are made interchangeable. 
Piston valves are used throughout, those on the high- 
pressure cylinder being solid, ground to fit the bore, while 
the low-pressure valves are fitted with spring rings. The 
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BROTRERBOOD's PATENT AIR COMPRESSOR COUPLED DIRECT 
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piston rods and guide slippers are finished by grinding, to 
ensure perfect truth. The bearing surfaces are of large size, 
and most of them are lined with white metal. The valveless 
pump, which forces oil to all the working parts, is provided 
with duplicate strainers, so arranged that either strainer may 
be removed and cleaned while the engine is running, without 
admitting dirt into the pipes or interfering with the action 
of the other strainer. The governor is usually of the 
throttling type, mounted on tbe crankshaft, and is so 
arranged that while close regulation is secured at 
all speeds, a wide variation of speed can be 
obtained whilst the engine is running. It is found 
in practice that the variation of speed can easily be 
kept below 1°6 per cent. between no load and full load, 
or vice versá, and 
the run-up when 
the load is suddenly 
thrown off is less 
than 4 per cent. 
This regulation is 
maintained over а 
range of 80 per 
cent. upwards from 
the lowest speed. 
The engine illus- 
trated is of the two- 
crank compound 
type; three-crank 
compound and 
triple- expansion 


single-crank simple 
or tandem com- 
pound engines. 
Every engine made 
in the works is 
tested for steam | 
consumption per hour per brake or electrical horse-power 
under working conditions. 

The works are provided with a tool room, in which gauges 
and fine tools of special type are made, The interchangeable 
aystem of working was adopted by Mr. Brotherhood prior to 
the establishment of the present works—a very early period 
in Ше history of this system ; it has been in use ever since. 
The limit gauge system is at present largely used in the 
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works; the gauges are made on the spot, and are adjusted 
by comparison with standard measuring machines. 

The manufacture of petrol engines for motor-cars, driving 
small dynamos, &c., has recently been commenced—largely 


BroTHBRHOOD J-CYLINDER ENGINE, CouPLED Ютвест TO Two 
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in consequence of the exceptional facilities which exist for 
turning out accurate interchangeable work in Mr. Brother- 
hood's establishment—and these engines have proved very 
successful. At present the entire outputistaken up fora newly- 
designed car bearing the firm's name; but we hope shortly to 
illustrate one of these engines coupled to a dynamo. 

The premium system of payment was introduced some 
time ago, and has given resulta satisfactory to both the 
firm and to the employés. The system is very simple: a 
standard time is fixed for the execution of a given operation, 
and if it is accomplished in less than the standard time, half 
the time saved is credited to the workman at full time rates. 
Should the time be exceeded, the workman is paid at the full 
day rate ; so that, while he can never lose by the system, he 
has an excellent chance of increasing his earnings. 

Since the death of Mr. Peter Brotherhood in 1902, the 
business has been carried on by his son, Mr. Stanley 
Brotherhood, assisted by Mr. C. W. Bryant as engineering 
manager. We are indebted to Mr. Brotherhood for freely 
affording us facilities to obtain photographs of the works, 
and to Mr. Bryant for his courteous assistance in the 
preparation of the foregoing particulars. 


A QUESTION IN DEPRECIATION. 
By AN ENGINEER. 


Ir will not be denied that in every new undertaking the 
setting aside of an 
annual sum to 
cover depreciation 
of plant is fit and 
proper when muk- 
ing an estimate of 
the returis to be 
ex 

As an example, 
the case of indepen- 
dent lighting plant 
may well be cited. 
The cost at which 
energy can be 
purchased isknown. 
If ісів to be made 
by & private plant, 
the depreciation of 
this plant must be 
allowed for if a 
fair estimate is to 
be arrived at. But 
depreciation should 
| not be accepted as 
of universal application, for there are numerous 
occasions wherein it cannot be admitted if a sound com- 
mercial estimate is to be made. Let the case be con- 
sidered of an independent plant that has already been at 
work several years, and the future economy o; which is to be 
decided upon. Inquiry need not be made into the early 
history of the plant or the reasons which led up to it 
installation. It may even be granted that the installation 
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was initially an error, and that the economy secured over 
purchased energy will vanish if the depreciation be deducted. 
These matters are past and gone. 

The plant is there for better or worse. It has been paid 
for, and has or has not proved a commercial success. This 
matters nothing to the inquiry of to-day, which is whether 
further working of the plant will pay better than purchasing 
energy. Let it be supposed that originally the plant cost 


The fact that even then the undertaking has proved a loss 
does but prove that there was an initial error in putting it 
down, but it does not prove that when that error has been 
found out there must or can be a recurrence to sound prin- 
ciples of finance, because the error once made is irremediable, 
and it remains only to make the best of it. If plant would 
sell at the book value a mistake could always be cat short 
by sale of plant, but plant which may be worth book value 


. BROTHERHOOD VERTICAL ENCLOSED Enatns Darvina CROMPTON DYNAMO. 


£6,000, and that it coste to work it £1,500 a year, and that 
energy can be bought for £1,700. If the present supposed 
depreciated value of the plant is £3,500, it should normally 
be depreciated £350 during the year to come, so that on 
this basis, assuming depreciation, the working cost will 
really be £1,850, or £150 more than purchased energy. 
Apparently the proper course would be to stop the plant and 
buy electricity. But the plant would only sell for scrap-iron 
price. It will sell for as much if run for five or for 
10 more years. It is there and cannot be unpurchased. 
Obviously then if a correct estimate is to be arrived at the 
plant must be taken as a free gift from a past error, and the 
future working costs must be calculated without deprecia- 


as a going item becomes scrap very quickly if an attempt is 
made to sell it. Under such and similar circumstances, it 
becomes justifiable, in fact, commercially correct, to ignore 
depreciation in a plant which is already at scrap price though 
not at scrap value for the work it may still perform. 
Another somewhat parallel argument will attach to the 
evaluation of the work done by a plant and the apportion- 
ment of costs. It may occur that a private electric light 
plant is ran in connection with other plant which cannot be 
dispensed with. Firing of boilers costs, say, £80 per 
annum, and is equally divided between the two seta of plant. 
Tests show that coal costs £40 net for each plant, and a 
further £15 for stand-by losses. When both seta of plant 


BROTHERHOOD 83-CYLINDER ENGINE DIRECT 
COUPLED TO Юрівон Dynamo. 


tion. Already, let it be supposed, a loss of £5,000 has 
been made on its working. Thiscannot be recouped during 
the remainder of the life of the plant. But it may be pos- 
sible to run the plant for five more years, and to do so for 
£200 per annum less than bought electricity would cost. 
Here, then, is the chance of wiping out £1,000 of the loss 
already made, whereas if depreciation had been pedantically 
insisted upon the full loss would have remained, and the 
plant sold for no more than itiwill fetch after a few years’ 
more work. When at last the old plant can no longer be 
Өч ras price of purchased energy, it should be stopped 
and sold. 


BROTHERHOOD 8-CYLINDER ENGINE DigEeOT COUPLED 
То УІСТОВІА Dynamo. 


are at work, each is costing £47 10s. in fuel, and £40 in 
wages—an equal division, or a total of £87 108. each. If 
one plant is to be stopped, however, it will not produce an 
economy of this last amount. 

Probably the only economy will be the £40 on net coal, 
for all the stand-by loss of £15 is now thrown upon the 
remaining plant, as well also as all the £80 in wages. 

Here the cost of the second plant in and coal is 
only really £40 per annum, for this is ail that would be 
saved by its stoppage. It may be perfectly right to divide 
running costs in a strict proportion over all the plant at 
work, but when it comes to stopping one-half, the other half 
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must carry an extra load of standing charges, and the 
economy of stopping the one set cannot be more than the 
bare difference it makes. It can never be so much as the 
proper division as between running plant. 

The foregoing are but simple and elementary instances 
where the economy of a given course of action must be 
estimated on quite different lines according to the conditions, 
One cannot get away from an accomplished fact, and must 
not, therefore, be tied down by axioms that only properly 
apply before calculations on paper have been materialised in 
the form of plant, and the money sunk past recovery except 
by work. 


ELECTRIC TRACTION NOTES. 


(Continued from page 342.) 


Spain.—4An electric railway has just been completed and 
opened for traffic between San Sebastian, Astigarraga, Loyola and 
Hernani. The new line, which is about 10 kilometres long, has 
been built and equipped by the Sociedad Thomson-Houston 
Iberica, of Bilbao. 


Taff Vale Railway and Electric Traction.—Address- 
ing the shareholders of this railway recently, the Chairman, Mr. 
R. L. G. Vassall, said:—They had obtained powers for the electrifi- 
cation of their railway, and had intended introducing carriages with 
self-contained electric power. They obtained tenders, but none of 
them were accepted, as from an inspection of the steam motor 
carriages now being used by the London and South-Western Rail- 
way, 16 was concluded that it was better to adopt that method of 
coach than a coach moved by electric power. They were now build- 
ing, ав an experiment, a self-contained steam motor carriage, and 
they hoped it would prove useful for carrying passengers short 
distances. 


TELEGRAPH AND TELEPHONE NOTES. 


American Pacific Cable.—This cable (of the Com- 
mercial Co.) was opened for commercial cable business to and from 
the Philippine and Ladrone Islands, China, Japan and Korea, on 
July 25th. 


Brighton Telephones.— The Brighton Telephones Com- 
mittee recently approved the engineer's revised estimate of the cost 
of telephoning Hove underground, and resolved that application be 
made to the Local Government Board for sanction to borrow а sum 
of £4,691 instead of the sum of £3,000 previously applied for, to 
defray the cost of laying ducts and constructing other works in 
Hove for extending the telephone undertaking to that borough, 
guch loan to be repaid within 25 years. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 


Latakia- oe ee oe 

Trinidad- emerara No. 1 ee ce ee ee A 
Dominica-Martinique oe ee ee өө 
Bt. Lucis-Martinique oe oe ee oe oe М 
Guadeloupe-Martinique os eo ee .. Мау 9, 102 es 
Martinique-Puerto Plata .. ..  .. July Ib, 1 
Cayenne-Pinheiro ee ee ee ее ee Aug. 18, 1909 ee eo 
Bt. Lucis-Bt. Vinoent .. ee - ee 
Reissa-Issa oe ee ee ee ee ee OC 
Reissa-Yemani .. №... “+ ee T vis 


Paramaribo-Cayenne .. .. .. es 
New York-Haint ee ee oe ee 


Fao- Bus hire we we "m «s ‘ ee July 28, 1908 К ө 

Bolama-Bissao ee ee ee ee ee Aug. 4, 1908 e 

Antigua-Guadeloupe .. © 955 Aug. 9, 1903 

Mozambique-Madsgascar .. ss "P .. Aug. 20, 1903  .. 
LANDLINES. 

To Puerto Barrios ee v ws - .. July 28, 1908 .. a 

Rome-Pera oe oe ee ee ee Aug. 8. 1903 . ee 


Hull Telephones.—At a meeting of the Corporation 
Telephones Committee on 18th inst., the following report was pre- 
sented to the sub-committee :— 

* We had an interview with the representatives of the National 
Telephone Co. at Hull on 5th inst., when, after considerable dis- 
cussion, the following basis of arrangement was agreed to by both 
parties, and we recommend its adoption by the Committee and the 
Council :— 

“ That in consideration of the National Telephone Co. withdraw- 
ing their appeal and agreeing to mutual free intercommunication 
between their subscribers in the Hull area and those who may join 
the Corporation system, and also mutual intercommanication 
between the latter and the subscribers in other towns through the 
trunk wires lo the Postmaster-General,{without апу terminal or 


other charge being made by either the company or the Corporation, 
the Corporation shall continue present and future underground 
wayleaves to the company until the expiration of the company's 
licence in 1911, on the terms of the agreement of March 18th, 1899, 
except that the demands therefor under such agreement shall be 
reduced by one-half as from March 18th next, the cost of the 
necessary junction lines to be borne equally by the company and the 
Corporation. 

“ We are of opinion, as a result of our discussion with the repre- 
sentatives of the company, that in the event of the Corporation not 
entering into competition at present, an alternative arrangement 
could be effected on the following basis :— 

“1. The company to forthwith introduce (in addition to the 
existing party lines and other services) a measured service tariff on 
the following scale:—£5 to cover 600 calls per annum; £6 1,000 
calls; £7 1,600 calls; £8 2,100 calls; and £9 2,690 calls. All 
inward calls to be free, and excess local calls to be charged for at 
the rate of 1d. per call. 

* 2. The unlimited rates to remain as at present; and 

"9. The company to pay for the underground wayleaves the full 
charges mentioned in the agreement of March 18th, 1899." 

The recommendation of the Committee with reference to the 
arrangement set forth in the first part of the report was adopted. 


Wireless Telegraph Congress.—We learn from а 
correspondent in Brussels that the members of the congress were in 
agreement as to the main lines of policy and the necessity fora 
conference; the English delegates, however, made reservations, as 
they beld themselves bound by their engagements with the Marconi 
Co. The monopoly granted to Marconi by the Italian Government 
is one of a highly detrimental nature, for if other inventors made 
great advances in wireless telegraphy, the Government will be 
unable to take advantage of them. The Marquis di Solari, it is said, 
distinguished himself at the congress by his loquacity ; but his long 
speeches, although not without interest, left the impression that it 
was not the voice of the scientist, but of the collaborator of Marconi, 
who in defending the latter defended bis own interests. One of his 

rincipal arguments was that Marconi being the promoter of wire- 
ess telegraphy, and his company having carried out experimenta at 
great cost, they were deserving of special consideration; but this 
view met with littlefavour. The Marquis left Berlin before the close 
of the congress, for what reason is not known. The members of the 
congress visited the installations of the “Telefunken” Co., the 
amalgamated Braun-Siemens & Halske and Slaby-Arco Syndicate. 
M. L. Comte Arco entertained them with trials of multiple wire- 
less telegraphy ; M. Seibt showed an apparatus of his own invention 
for demonstrating the fundamental principles of the science; M. 
Schmidt explained the use of some new instrumenta for measuring 
electric waves, by means of which stations worked on different 
systems could be tuned in agreement; M. Schloemilch showed his 
new receiver utilising the influence of the electric oscillations upon & 
polarisation cell. Sparks two metres long were produced for the 
edification of the visitors, who afterwards visited the huge installa- 
tion at Oberschónweide intended for communicating with & Swedish 
Naval station at Karlskrona, 450 km. distant (including 150 km. 
overland). 

Arrangements were made for a Congress to be held again at 
Berlin next year, to go into the details of the proposed regulations, 
which have as yet only been touched upon. 


Wireless Telegraphy.— The re-establishment of the 
trans-Atlantic service is a matter of the most profound indefinite- 
neas, The prospect of resumption is becoming more remote than 
ever. We read that a morning paper has been officially informed by 
the Marconi Co. to the following effect :— 

“ Our machinery at Poldhu was, it is true, injured by an accident 
on April Ist last, but nothing in the nature of an explosion took 
place. Communication was re-established, the interruption of the 
service being due to & breakdown in certain macbinery commonly 
used for many other purposes than wireless telegraphy. While the 
repairs were in hand Mr. Marconi had made what appeared to be a 
very important improvement. This is being tested with a view to 
its use in connection with the trans-Atlantic service, and until we 
know whether it will be embodied in the trans- Atlantic stations or not, 


we shall probably not open them for any public service such as the 


‘Times’ messages, as if we decide to utilise this new improvement 
the service will again have to be interrupted if the alterations are 
to be made.” 

It is quite clear from this that “ By Marconigram” need not be 

to appear at the heading of the Times American corre- 
spondence for some time to come. 

Mr. Herbert Russell, who was on board H.M.8. Hood during the 
manœuvres, writing in the Daily Erpress of Tuesday last, says that 
wireless telegraphy during the manœuvres did nothing further 
than demonstrate ita absolute inutility in its existing form for sea 
war purposes, owing to its liability to be intercepted aud distorted. 
It even ceased to be a means of baffling the enemy, because neither 
side paid the least attention to the disjointed messages. 

Mr. Marconi left Liverpool on Saturday for New York in the 
Cunard liner Lucania. The principal object of his visit is to make 
experiments with a view to further perfecting his system of wire- 
less telegraphy, and these will be made on board the Lucania, 
which has been specially fitted for this purpose with more appa- 
ratus. А few days ago an independent apparatus was fixed to the 
aft mast which connects with the cabin Mr. Marconi occupies on the 
voyage, and by means of indicators he will be enabled to judge as 
to the intensity of the messages required at certain distances. These 
experiments are to ascertain what is the actual power required to 
send a message а certain distance on (а moving station such as the 
Lucania or other of the Ounard boata.— T imes: 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 
Belgium.—Tenders have just been invited for the 


concession for the supply of electrical energy for lighting and 
power purposes in the little town of Ciney (Namur province). 


Brisbane.—September 30th. The deputy Postmaster- 
General is in the market for certain postal and telegraphic material. 


France.—The French Ministry of the Colonies in Paris 
bas placed a contract with the Socicté Metallurgique de Gorcy 
(Meurthe et Moselle) for 60 tons of galvanised iron wire 3 mm. 
diameter, required for the telegraph service in Indo-China. 


France.— September 3rd. The French Post and Tele- 
graph Authorities are inviting tenders until September 3rd for the 
supply of 104 tons of telegraph wire. "Tenders are to be sent to Le 
Bous-Secretaire d'Etat des Postes et des 'Telegraphes, hue de 
Grenelle, 103, Paris, whence particulars may be obtained. 


France.—Tenders are at present being invited by the 
Municipal Authorities of Besancon (Doubs) for the concession for 
the establishment and working of a central power station to supply 
electrical energy to Besancon and Mouthier, utilising the water 
power of the falls on the River La Loue, the flow of which is 
estimated at about 2,000 litres per second. 


Holland.—October 1st. Tenders are being invited by 
the municipal authorities of Utrecht for the construction and 
equipment of a central electricity station for lighting and power 
purposes, and for the working of a tramway. 


Hungary.— August 31st. Tenders are being invited 
until the 3186 inst, by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establisbment in the town of a central 
electricity generating station of a capacity of 500 н.р. 


Greece.—September 10th. The Municipal Authorities 
of La Car “e are inviting tenders until September 10th for the 
electric lighting of the town. 


Ipswich.—August 25th. Light and power installation 
in generating station, &c. See Official Notices August 21st. 


Johannesburg.— October 19th. Gas producer plant; 
gas engines and dynamos. Alternative :—Water-tabe boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. Bee “ Official 
Notices " to-day. 


Launceston (Tasmania), — September 28th. 
more electric meters. See Official Notices” June 12th. 


London. — October 6th. Four 5.000-H. v. vertical- 
horizontal steam engines, each suitable for driving a three-phsee 
generator, for the Greenwich power station. See Official 
Notices” July 24th. 


New South Wales. — September 12th. Tenders are 
being invited by the Railway Commissioners for New South Wales 
for an additional generating set of 1,500 Kw. for their tramway 
power station. 


Pietermaritzburg.—September 7th. Poles and over- 
head equipment for the Corporation tramways. See Official 
Notices” August 21st. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Radcliffe.—September 5th. Tramway and lighting 
feeders, cables, conduits and accessories. See ''Official Notices” 
August 21st. 


Southend.— September 14th. Steam dynamo, boiler 
and condenser for the electricity works. See Official Notices 
to-day. 


Spain.— September 5th. The Spanish Post and Tele- 
graph Authorities are inviting tenders until September 5th for the 
establishment and working of а telephonic system at San Lorenzo 
del Escorial. Particulars may be obtained from, and tenders are to 
be Ada to, La Direccion General de Correos y Telegrafos, Carreta’, 
10, Madrid. 


Stoke-upon-Trent.—September 11th. Pipe-work, non- 
conducting covering, and water-softening plant for the electricity 
scheme. See Official Notices August 21st. 


Whitechapel.— September 12th. Electric lighting of a 
portion of the Infirmary. See Official Notices” to-day. 


500 or 


CLOSED. 


Bootle.—The Corporation has accepted the combined 
tender of Messrs. Ferranti and Bruce Peebles & Co., Ltd., for two 
600-xw. Ferranti-Peebles traction generating seta. The engines are 
to be of Ferranti’s cross-compound type, and the generators of 
Peebles's standard multipolar traction type. 


Metropolitan and District Railways.—We are in- 
formed that the Underground Electric Railways Company, of 
London, Limited, has awarded the contract for the entire 
control equipments for its new electric trains on the Metro- 
politan District Railway to the British Thomson - Houston 
Co. Limited, of Rugby. The system to be employed is the 
Sprague-Thomson-Houston multiple unit system, with which an 
experimental train has been equipped on the company's newly- 
opened line from Ealing to Harrow, and on which, for over four 
months past, continuous experiments and competitive tests under 
special and normal conditions of tradic have been going on, to 
ascertain which of the two systems of control competing will best 
meet the various requirements of this railway, having a due regard 
to the safety of passengers, reliability of control, economy of power, 
low cost of maintenance, comfort to passengers, and simplicity. 
We learn that it was after thoroughly weighing all these matters 
that the contract was, as mentioned, awarded to the British 
Thomson-Houston Co., Ltd. A somewhat similar series of tests 
were made before the decision was arrived at ав to what system of 
control should be adopted on the New York underground railways, 
and the same system of multiple unit train control was decided 
upon. This system is being used, or contracted for, by over 32 
railways throughout the entire world, over 2,000 equipments being 
at present io use. 


FORTHCOMING EVENTS. 


Wednesday, September 9th.—Meeting of the British Association 
for the Advancement of Bcience opens at Southport. 


ADDENDUM TO ELECTRICITY WORKS 
LISTS. 


SuoREDITCH.—Whiston Street works opened 1902; 4 B. & W 
" marine," 2 Wallsend-Westinghouse steam dynamos, total 
capacity 1,600 kw. Max. load in both stations 1,880 kw. 
Total cap. expd. £289,744. Pb. Itg. 286 arc. Motors 360 
= 1,500 n.n.P. Unite sold 3,040,964. Price obtd. 3:034d. ; 
works costs 2:07d.; total costs 3 041d. 


NOTES. 


The Late Lord Salisbury.— The career of the great 
statesman who has passed away at Hatfield since the appear- 
ance of our last issue, has bten completely and admirably 
placed before the world in the newspapers, and the eulogiums of 
these have varied largely according to the shades of their political 
views. But in an organ devoted to electrical science aud engi- 
neering, we are happily freed from the embarrassment of political 
tension ; the more especially is this thecase in the present instance, for 
we believe that all electrical engineers, whatever шау bave been their 
political leanings—had a peculiar regard for Lord Salisbury because 
of the personal interest which he had for many years taken in elec- 
trical and other departments of scientific discovery and research. 
This interest is exemplified in the fact that the official list of 
members of the Institution of Electrical Engineers contains the 
following entry among its members :— 


"1894.—8alisbury, the Marquis of, K.G., P.C, D. C. L., 
F. R. ., &o., Hatfield House, Herts.” 


Ава president of the British Association for the Advancement of 
Science, he also demonstrated in а practical manner that his was no 
mere smattering of matters scientific, and science universally will 
feel the loss it has sustained in the death of this great and good 
шар, sans peur et sans reproche. 


The London 'Bus.—Alderman John Pound told the 
shareholders of the London General Omnibus Co. the other day 
that he could not say whether the London omnibus was going to 
remain a horse-drawn vehicle. Motor 'buses bad been delivered to 
them, and while the authorities were deciding if they would license 
them, the company was testing them in various ways. With regard 
to motors, the two main points to consider were safety and economy 
of working. At the present time their position was such that they 
could profitably adopt motors, but they must first be satisfied that 
motors would carry the public safely, and would be worked at least 
as economically as their present vehicles. 


Motor-Hansoms.— It is reported that the London 
Express Motor Service, Ltd., of 37, Walbrook, E. C., will ia three 
months’ time place 50 motor-driven hansom cabs on the London 
streets to ply for hire. This is said to be thc outcome of exhaustive 
experiments extending over the past six months. 


Switzerland.—The Union Vandoise der Commerce et 
de l'Industrie, of Lausanne, is offering а prize of 4,000 fr. (£160) 
for the best scheme for,the application of electric power in the 
Oanton of Vaud to the development of industry in general and to 
the introduction of domestic industries in particular. 
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The Quimby Pump.—A novel type of screw pump is 
the Quimby, which is being introduced by the Quimby Co., who 
have their London office in Temple Bar House. This pump consists 
of two rapidly revolving spindles each carrying a pair of oppositely- 
screwed helices which gear with the similar helices on the parallel 
spindle as clearly shown in fig.1. One spindle is driven by the 
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on the part of the mechanical and civil engineering fraternities to 
lack of competency in things other than electrical; but the facts аге 
the other way, and it will remain for those responsible for the electrifi- 
cation to provide the solution to a question which admits of no delay. 

To suggest the best means of coping with th» difficulty without a 
full knowledge of the circumstances, is, of course, impossible; but 


» 
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Fic. 1.—MOTOR-DRIVEN QUIMBY PUMP. 


other, which in turn is driven by a motor, a belt, or any other 
means. The pump is noiseless in action, and the first made 
machines seven years old are still at work. It will pump water, 
oil, tar, molasses, paper pulp or cement slip, or indeed anything 
that will flow, and will work up to pressures of 120 lbs. per eq. in. 
It is specially suitable for motor-driving, because it has no points of 
greater or less resistance, and is always steady. When electrically- 
driven it can easily be set to start and stop automatically. 

The method of working of this pump appears to be that the 
threaded parts of the spindle fit the pump case, while the opposite 
intergeared helix acts as a displacer and compels the liquid to flow 
towards the outlet. Being opposite in their screwing, the two helices 
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the pressing need leads us to suggest the feasibility of employing 
electrically-driven pumps, in connection with suitable drainage 
sumps, and special pipe lines delivering into the river above high 
tide level, or into some other reliable drainage system. The 
expenditure, even if considerable, is unavoidable, and cannot be 
compared with the losses entailed by successive dislocations of traffic. 
Electrical power has been at hand for years,1n both West Brompton 
and Hammersmith, and the electrical departments are laid out witha 
view to supplying just such sudden demands as these. Taking 
into account the gravity of the question, the damage to both the 
company’s reputation and permanent way, it is amazing that such a 
state of affairs should have existed for so many years. 
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Fic. 2.—-Мотов-рвітвх QUIMBY PUMP. 


serve to equilibrate the end thrust, reducing friction to a minimum 
and securing good overall efficiency, which varies from 60 per cent. 
for pressures of 125 lbe. up to 65 per cent. for half that pressure. 
There is of course a pair of wheels gearing the two spindles of the 
pump rigidly together, as shown atie in fig. 1. 
appearance of a motor-driven pump is shown in fig. 2. Very little 
foundation is required, though speeds are as high as 900 to 1,400 
revolutions per minute, according to size. 


The Hammersmith and Brompton Railway Floods. 
—The ever-recurring stoppages of traffic on London’s most impor- 
tant east and west artery, due to temporary and preventible flood- 
ing, surely call for some explanation on the part of those in 
command. The fact that London's travelling public appears to 
have become resigned to its long suffering will perhaps account for 
the apathy which the company’s engineers have displayed in past 
years, toward what in any other place but London would be 
justly regarded as a disgraceful state of affairs. It is not softicient, 
either for those who run the line or those who use it, that the 
company sbift the responsibility on to the shoulders of the local 
drainage authorities; that the latter course will lead to complica- 
tions and vexatious delays is inevitable, while the hapless pas- 
sengers continue meanwhile to suffer the greatest inconvenience. 
One may well aek who is responsible for a state of affairs which 
can во frequently to the disorganisation of a railway system. 
The District Railway was not built yesterday, and the flooding, 
which has occurred, about six times during the present year, cannot 
have been unknown in previous years. If the electrical engineering 
interest was а dominating one, we could have understood references 
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The external 


Liability for Tramway Accidents.—In the Hudders- 
field Corporation tramcars for some time past а stock subject for 
discussion has been а notice affixed to the seats and to various other 
prominent positions. By this notice the Corporation seek to put a 
limit to their responsibility in cases of accident on the cars, &c. 
On each ticket is also printed the following :—'' Issued at reduced 
fares, and subject to the bye-laws, and on condition that in case of 
injury from whatever cause arising the total liability of the Cor- 
poration shall not exceed £25. Except as above, passengers travel 
at their own risk." In order to ascertain an opinion which might 
be regarded of fairly interpreting the law, а resident recently put 
the case before the Justice of the Peace. The reply given in Satur- 
day's issue of that journal is as follows:—''The local authority, 
being the owners of the tramways and working them are 'pro- 


. moters’ within Sec. 55 of the Tramways Act, 1870, aud are, uader 


that section, 'answerable for all accidents, damages, and injuries 
happening through their act or default, or through the act or 
default of any person in their employment, by reason of or in con- 
sequence of any of their works or carriages.’ This being a statutory 
obligation, the tramway authority cannot limit their liability in the 
case of ngers in the manner proposed. Even apart from 
Bec. 55 the tramway authority cannot except or limit their liability 
for negligence." 


The B.A. Meeting at Southport. — This year's 
meeting of the British Association for the Advancement of Science 
will be opened on Wednesday week, September 9th. The papers 
which are already down for reading in the Engineering Section, 
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over which Mr. Charles Hawksley, Past-President Inst. C.E., will 
preside, include the following :— 

“The Problem of Modern Street Traffic,” by Lieut.-Colonel 
Crompton, R E., С.В, 

Protective Devices for High Tension Circuits, by W. B. 
Woodhouse. 

“ Refuse Destructors and Power Production,” hy W. F. Goodrich. 

“ Parallel Running of Alternators," by B. Hopkinson. 

“ Balancing of large Engines," by J. Perry. 

“Pendulum Apparatus for Testing Steel as regards Brittleness,” 
by Captain Н. Riall Sankey, R.A. 

" А new Form of Mirror Extensometer,” by J. Morrow. 

“ Clutches,” by H. S. Hele Shaw. 

“ Ventilation of Tube Railways,” by J. W. Thomas. 

“Liquid Fuel," by A. M. Bell. 

" The Manchester and Liverpool Express Railway,” by F. B. 
Behr. 

“ Aluminium as an Electrical Conductor," by J. B. C. Kershaw. 

“ Electric Traction," by J. ЇЧ. Shoolbred. 

“ A further Note on Gas Engine Explosions,” by Н. E. Wimperis. 

“The Single-Pbase Repulsion Motor," by W. Cramp. 

“ Steam Traffic on Common Roads," by T. Clarkson. 

“ Smoke Abatement,” by W. G. Popplewell. 

“ Illustrations of Graphical Analysis,“ by J. Harrison. 

Report of the Small Screw Gauge Committee. 

Report of the Road Traction Committee. 

There will also be a paper giving An account of the Manchester 
Municipal 8chool of Technology.” 

Excursions have been arranged to places of engineering interest, 
including а visit on Saturday, September 12th, to the Manchester 
Municipal School of Technology, and on the same day to the Works 
of the British Westinghouse Electric and Manufacturing Co., at 
Trafford Park. 

On Thursday, September 17th, the British Insulated Wire Co.'s 
Works, at Prescot, will be visited, also the L. & Y. Railway Co.’s 
Works, at Horwich. 


Train Resistance Formule.—Our American name- 
sake prints a paper by Mr. J. Balch Blood, read at the June meeting 
of the American Society of Mechanical Engineers. Mr. Blood dis- 
cussed the matter in the same place about three years ago. His 
ides of train resistance" formule is that each item of resistance 
should receive separate consideration, and a rational formula should 
be capable of being constructed therefrom with correct exponents to 
the variables. 

The Eastern Railway of France determined four formule for 
different speeds from extensive experiments, and from these 
results Mr. Blood concludes that velocity should enter into a 
rational formula with & fractional index, which he fixes at 1:8, and 
commends the courage of Mr. Aspinall, who also uses a fractional 
exponent of 1:66. The head and tail resistance is by no means a 
constant, and is varied according to the class of car employed. 
Obviously the value of this coefficient must vary considerably 
according as the cars are vestibuled or even closely coupled as on 
the Midland Railway, or coupled in the slovenly manner of 
ordinary American trains, or some of our own southern lines. 

He suggests a formula of the following type :— 


nana (o + >) м", where 


в is the resistance in lbs. per ton. 

м the speed in miles per hour. 

T the train weight in tons (? 2,000 1bs.). 

n exponent = 1:8. 

A а 8liding friction coefficient. 

Ba rolling „, M 

с a coefficient of side resistance. 

р a coefficient of head and steam resistance, and he finds a 
varies from three to seven as between freight trains and light 
electric cars. 

B varies from 0:15 to 0:12 for light and heavy track. 

c from 0:0016 to 0:0014 for ordinary or vestibuled cars, and р 
from 0:25 to 0:35 for small cars, and large electric care, or suburban 
trains. : 

The subject is evidently very much in the clouds so far, and 
whether a purely rational formula will be found eventually that 
will give better or more reliable results than the better class of 
empirical formula it is difficult to say. 

At present, what is known positively as a result of half a century 
of practice is that certain locomotives will do certain work, and 
constructors cannot get far wrong, for every step forward is so 
small that no change in the design of cars or engines carries one 
out of sight of their predecessors, while they are known quantities, 
which form a safe guide to future designers. 


Modern Methods of Profit Sharing, &c.—Some 
articles have been contributed to recent issues of the Engineering 
Magazine by Mr. Kershaw, in which the author gives an interesting 
picture of the various profit-sharing, or workman-conciliating 
arrangements that have been devised and put into practice in Great 
Britain, Germany, and the United States. In Germany attention 
is mostly bestowed upon the improvement of the social condition 
of the men’s lives rather than upon giving high wages or bonuses. 
At the machinery works of Ludwig Loewe & Co., in Berlin, lava- 
tories and lockers are provided for the hands, во that they may wash 
and change their clothes when leaving. The factories are warmed 
with hot air in winter. At Schuckert’s, over and above the legally 
necessary sick, accident and old age funds, the firm has started a 
special pension fund by a contribution of £40,000. To this fund all 
employés on the staff eubscribe 4 per cent. of their salaries, the 
moneys being refunded without interest if the officer sbould quit 
his post. All men in receipt of weekly wages become members of 


the fund after five years’ service; they do not contribute. When 
invalided they receive £1 per month plus 1s. for every extra year's 
employment above five, the maximum being 50s. permonth. After 
five years any salaried member of the fund is entitled to sick рау 
equal to 1 per cent. of his last year's salary, plus 2 per cent. (up to 
70 cent.) for every additional year. Widows receive Lalf the sum 
due to their husbands, plus 10 per cent. for every child—this pay- 
ment continuing during the woman's life. All employé; share in 
the profits after one year's service, the premiums being invested by 
the firm, if requested, in the municipal savings bank till the amount 
reaches £25, when it is transferred to the firm's capital and ranks 
for ordinary dividend. Each workman's share is limited to £100. 
There is also a co-operative cash supply association ; while beer and 
other light refreshments can be obtained inside the works, the profits 
going to the men’s pension fund. Training schools for mechanics 
and clerks are carried on by the firm, and baths for the hands have 
also been built. Mrs. Schuckert bas spent £15,000 upon an evening 
continuation school for the children. At the German Niles Tool 
Works, near Berlin, very similar arrangements are to be found, each 
man being allowed half an hour per week in the firm's time for his 
free bath. There isa dining hall fitted with gas stoves and a can- 
teen; also а surgery with a trained male nurse in charge, situated in 
the factory. In England we have our Port Sunlight village of 600 
semi-detached houses for the 3,000 employés engaged by Lever 
Bros, also Mr. Cadbury's village at Bournville, and the one at 
Baltaire. The Bournville scheme is in several respects purely 
philanthropic, the others may be regarded as simple business 
speculations, with an admirable non-“ pauperising" element of 
philanthropy thrown in. Mr. Hartley's method at Fazakerley 
takes the form of distribu'ing a fixed proportion of tbe profita 
among the hands in cash at Christmas, the sum received partly 
depending upon the excellence of the individual's work. Clark, 
Nickolls & Coombs set aside balf their profits after paying a divi- 
dend of 6 per cent, giving в portion of the residue in cash, and 
investing the other as a provident fund against marriage, sick- 
ness, or death. The plans adopted by the South Metropolitan Gas 
Co. and the Thames Shipbuilding Co. are too well known to need 
further reference. Messrs. Colman, of Norwich, offer to pay a 


pension of 88. per week to all those employés in their service aged 


65, who have contributed to the fund at least 2d. per week. The 
men's contributions accumulate at 3 per cent. interest, guaranteed 
by the firm and increase the 8s. Should а man leave the firm or die 
before the age of 65, his own contributions plus interest are paid to 
him or his heirs. At Denny & Co.'s men are paid for useful 
written suggestions which benefit the firm. Furness, Withy & Co., 
and Armstrong, Whitworth & Co., have increased their ordinary 
capital by 500,000 shares, which are offered to the men, the money 
forthe purchase being advanced at 34 per cent. In the United 
States, the Bethlehem Steel Co. lay down а fixed time for the com- 
pletion of each large job, and pay a fixed day wage therefor; any 
saving in time is rewarded by a bonus or premium. The foremen 
and under managers are also paid a bonus, which increases with the 
bonuses earned by their gangs. The National Cash Register Co., of 
Dayton, Ohio, who employ large numbers of women and girls, have 
gone in for high-backed chairs and footstools for their sitting hands; 
lifts, refreshments, dancing schools, a free dispensary, free baths in 
the firm's time, &c. They claim to get more work done in the 71 
hours now than formerly in 10. Heintz & Co., of Pittsburg, have 
similat arrangements, with free working dresses, a brass band, 
choral and dramatic societies, and roof gardens. Mr. Kershaw pro- 
poses to discuss the future of the bonus and premium systems of 
payment in future articles; at present he seems in favour of the 
adoption of a modified form of the American system of premium. 
He appears to like the German social and domestic schemes for 
benefiting the workers, but remarks that they do not promote out- 
put of work as do cash payments. He leans to an immediate 
system of rewards, stating that most men (whether workers or 
capitalists) prefer a pound in the pocket to a post dated cheque on 
a shaky (sic) bank, and would rather receive a premium of 50 per 
cent. on their income paid weekly than a bonus of 5 per cent., or 
less, paid annually." Accepting these figures and methods of com- 
parison, it is not altogether surprising if they do во. 


- 
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The Pecuniary Value of Scientific Research.— 
In the course of his address upon science and commerce, to which 
we have elsewhere referred, Sir Philip Magnus remarked how 
regularly the control of a factory by the highly-trained technical 
men working on their own lines in & well equipped and properly 
financed laboratory leads to economy in the cost of production, and 
to unexpected discoveries, which give birth to subsidiary industries. 
He also observed how frequently these by-products of experiment 
prove of more value than the results of the original investigation. 
These facta have for long been so obvious to technical men that they 
are mere truiems, but they are commonly ignored implicitly, if not 
explicitly, by British manufacturers. If the ordinary manufacturer 
in this country worships at all at the shrine of science, he considers 
he has eacrificed sufficiently when his laboratory contains just the 
minimum number of skilled men to test the raw materials, watch 
over the manufacturing processes, and examine the finished goods: 
further investigation is & mere waste of time and money. To illus- 
trate the usual result of this short-sighted policy, Sir Philip 
Magnus does not refer to the aniline dye trade, of which we have 
heard so much lately, but quotes the glass trade, where the pheno- 
mena are similar though less known. Some years ago the manu- 
facture of glass was taken up as a serious ecientific study in 
Germany, in order that, primarily, better material might be made 
for the use of chemists. Тһе result is, not only that endless 
varieties of glass having higher softening points and greater 
resistance to chemical reagents, &c., can be made; but also that 
other glasses possessing almost апу or every property that opticians 
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and microscope builders require can be produced, some of the pro- 
perties combined in one sample having been formerly considered 
antagonistic. The scientific result is that many of the physical 
properties of a hitherto unmade glass can be predicted from its 
chemical composition, and that numerous chemical elements prac- 
tically untouched by the glass maker in this country are regular 
ingredients in epecial brands of Jena glass which are largely used 
for particular purposes; the commercial result is that Germany has 
“almost a monopoly in the production of lenses and optical 
instrumenta" Sir Philip might have added, and of lamp 
chimneys. 


The Industrial Syndicates of Germany.—A report 
upon German trade has recently been sent home by Mr. Oppen- 
heimer, our Consul-General at Frankfort, in which considerable 
attention is devoted to the syndicates which permeate so many 
branches of industry in the Empire. The trust proper is 
practically unknown in Germany: the institution dealt with by 
Mr. Oppenheimer is the “syndicate,” an agency resembling the 
old guilds which separates producer from buyer, regulating through 
one central office conditions of sale for a whole branch of manv- 
factore. These syndicates have worked on a high-price policy, 
running up prices during the last commercial boom in Germany, 


and inducing customers to sign contracts extending over long. 


periods of time; so tbat when the last depression arrived, the 
customers were still practically compelled to buy their raw or semi- 
finished material at a price out of proportion to that obtained for 
the completed products. Contrary to some people's expectations, 
the syndicates have proved themselves able to withstand the times 
of depression, for they strengthened themselves by granting private 
export bounties, and by reducing the stocks in the home marketa 
through selling at any price abroad. Some of the syndicates in the 
Westphalian iron and coal trades have started a clearing house for 
exports at Diisseldorf, which fixes and liquidates the bonuses. 
During the March— June quarter of this year there was а bonus of 
1:50 marks per ton on the coal and coke used in the manufacture of 
export goods, and an additional 2:50 upon raw iron. On half- 
finished iron goods, and upon girders, there was an inclusive bonus 
of 10 marks рег ton. As regards selling at any prices in foreign 
markete, it is said that the wire-nail syndicated manufacturers 
recently made a home (German) profit of 1,200,000 marks in six 
months, but made a loss of 859,000 marks in the same period 
abroad. Again, iron bars for exports were quoted last September 
at 80 or even 72 marks f. o. b.; but delivered at Rhenish-Westphalian 
works, they cost 95 marks. A syndicate's home prices are regulated 
by the Customs duty, the figure being fixed, after local competition 
has been extinguished, just low enough to keep out the foreigner. 
Thus the syndicate policy, it is said, will prevent modern protective 
duties from benefiting the public of the protected country, as was 
formerly the case when they still fostered a sound home 
competition. The syndicated manufacturers refuse to sell to firms 
who buy from outside manufacturers or from foreigners; and 
related syndicates also combine, until a syndicated firm refuses to 
have dealings with any concern which is itself not syndicated. 
Thus German material can be bought more cheaply abroad than at 
home, although much of the home stuff is bought to be worked up 
into exports. Hence in foreign (non-German) markets, goods made 
outeide Germany from German raw or half-finished material com- 
pete easily with goods made in the Empire from the same material ; 
and, consequently, the German export trade in finished goods is 
declining at the expense of that in semi-raw material. The general 
result is enormously to benefit persons with much capital at their 
disposal; forthe tyranny of the syndicates is such that the manu- 
facturer of finished from partially-finished goods is tempted to make 
instead of buy, until be eventually owns the works or mines which 
enable him to deal with absolutely raw material. Syndicates 
abolish that competition which has led to technical improvements 
and inventions, and prevents natural selection" among factories. 
Nevertheless, syndicates make the capital invested in trade less 
susceptible to crises, render prices more even and steady, abolish 
price- cutting, and reduce the expenses of production. They benefit 
the labour market, steady employment and wages; and if home 
prices are artificially kept up in times of depression, wholesale 
dismissal of employés is not necessary, so that tbe various trades 
more easily acquire an old and experienced body of workmen. 


Carbon Electrodes.—A paper read before the American 
Electro-chemical Society at its Niagara Falls Convention was 
entitled Note on Testing Carbon Electrodes,” by Mr. F. A. J. 
Fitsgerald, who is connected with the International Acheson Gra- 
phite Co., of Niagara Falls. Mr. Fitzgerald pointed out, that in 
both electro-chemical and in electro-metallurgical processes in 
which carbon electrodes are used, the determination of the density 
is important, as the general efficiency of the electrode will depend 
upon the nature of the carbons, and on the methods used in their 
manufacture. Both the real density and the apparent idensity 
should be found, for from these two quantities the porosity may 
be calculated. The real density was referred to as the density 
of the carbon of which the electrode is made, while the apparent 
density is the ratio of weight of the electrode to its volume, 
taken as a whole. The porosity is the ratio of the difference 
of the volame of the electrode taken as a whole, and the 
volume of the carbon of which it is composed, to the volume 
of the electrode taken as a whole. As amorphous carbons 
and graphites retain the air, the determination of the real density 
is difficult. Mr. Fitzgerald described a method in which he used а 
volumeter fitted with a rubber stopper through which a glass tube is 
passed, the end of the tube being bent back on itself. The volu- 
meter is placed in a water bath. A specimen to be tested is 
weighed. The volumeter partly filled with kerosene is placed in the 
water bath; a reading is taken, the specimen introduced, and the 


volumeter connected with the vacuum pump. When the maximum 
attainable vacuum is obtained through the vacuum gauge for a 
period of 10 minutes, the volumeter is disconnected and a reading 
taken, after which the operation is repeated and another reading 
taken. This is continued until two consecutive readings are the 
same. The difference between the last and the original reading is 
the real volume of the specimen, from which the real deusity is 
calculated. 

In order to determine the apparent density, the electrode is given 
a light coat of shellac and put in the volumeter, which now contains 
water, and the volume of water displaced is noted. To get at the 
porosity it is important that the real and apparent densities should 
be determined from the same specimen, since both these quantities 
тагу in carbons. Ар average specimen should be obtained. 

Mr. Fitzgerald further pointed out that “in certain electrolytic 
processes the use of amorphous carbon electrodes is unsatisfactory 
because of their rapid disintegration in the electrolyte. This 
may be overcome to a certain extent by special methods 
of manufacture or by using amorphous carbons, such as 
retort carbon, which show greater resistance to disinte- 
gration. Similar remarks apply to the use of carbon 
electrodes for the electric furnace in metallurgical work. Of all 
forms of carbon, grapbite shows the greatest resistance to oxidising 
and disintegrating actions; when, therefore, it is possible to use 
carbon at all, graphite gives the beat result. It is obvious, how- 
ever, that an electrode made like the ordinary graphite brush, such 
as is frequently used on dynamos and motors, would be of little 
use, since the graphite particles are held together by a binding 
material of amorphous carbon, and consequently disintegration 
would be nearly, if not quite, as rapid as in the use of amorphous 
carbon electrodes. To obtain the best possible results the electrode 
should contain no amorphous carbon, and it is, therefore, important 
to have some method of testing electrodes to determine whether 
they are composed entirely of graphite.” 


Carborundum as a Furnace Lining.— Further details 
as to the employment and value of carborundum as a furnace lining, 
and as a means of preserving less refractory materials against tire 
or high temperatures, to which we referred brietly in our issue for 
December 12th last, have been given in & recent article printed in 
the German Zeitschrift für Beleuchtungswesen. When any object 
such as а crucible, retort, or furnace is to be treated, the carbor- 
undum powder is mixed with one-third its weight of water-glass, and 
the whole diluted with water until it forms a cream suitable for 
application with a stiff brush. If, however, the carborundum is 
likely to come into contact with basic substances, either basic 
bricks or basic slags, the water-glass is replaced by fireclay, using 
85 parts of carborundum to 15 of the clay. It ів then laid on the 
surface which is to be protected just as if it were an oil paint, and 
in such quantity that it forms а layer 0'5 millimetre thick. To pro- 
duce a film of the thickness quoted requires about 120 grammes of 
carborundum per square metre. Brickwork must be thoroughly air- 
dried before the coating is put on ; mortar especially must be as dry 
as possible, or, on heating, evolution of steam may blow the 
coating off. Massive structures of brickwork are best heated gently 
for some time and then permitted to become cool before the 
“paint” is applied. When the painted surface has been allowed 
to dry for 24 hours, it is ready for use; but it should be 
warmed slowly the firsttime. Gradually the waterglass disappears, 
and the carborundum remains as а kind of glaze, which is perfectly 
smooth, does not form a slag with the ash of any fuel, withstands 
rapid heating and cooling, and does not chip off. Тһе process ів 
available for any furnace or apparatus used in connection with gas 
or solid fuel firing. At the Düsseldorf Exhibition, а tube-welding 
furnace was shown, which had been given а 0°5 millimetre coating of 
carborundum and waterglass. This furnace was worked for 10 hours 
а day for 6 months, and at the end of that period was in as good 
condition as at first, no repairs having been called for. A mixture 
of equal parts of carborundum and fiieclay can also be employed to 


кор any cracks in coal gas retorts, being capable of application : 
w 


e the retorts are still hot. In one experiment two leaky retorts 
were mended in 3 minutes, and they afterwards lasted for 3 months. 
If the retorts are to be repaired cold, the usual mixture of carbo- 
rundum with waterglass should be used, but in other cases that with 
fireclay is preferable. Porcelain crucibles are, with advantage, 
coated inside and out with the same protective layer; this makes 
them last longer than usual, and enables them to bear rapid and 
frequent changes of temperature. Crucibles for the manufacture of 
steel are better painted on the outside only. 


The Electrification of Gas Works.—It во frequently 
and unavoidably happens in the course of business, that electrical 
and gas interests clasb, that we experience somewhat of a relief 
in finding that the autocrat and would-be monopolist of the lighting, 
heating and power world could benefit directly by the employment 
of such a, supposedly, inferior medium as electricity. Yet such is 
the case, as vouched for by Mon. M. P. Sarrazin in a paper prepared 
for the Société Technique de l'Industrie du Gas en France. Mr. 
Sarrazin's apparatus, which is electrically driven, 18 for the etlizient 
and rapid charging and drawing of the gas retorts. Tne chargi:g 
machine consists of an iron carriage travelling on fails, а: sup- 
porting an operating platform and horizontal charging в:оор, to 
which may be imparted а backward and forward motion, or a vertical 
motion. Supported above the carriage is a supply hopper holding 
upwards of 5 tons of coal, from which the scoop 1s filled preparatory 
to charging the retorta. Two 1-H P. motors operats the scoop in а 
horizontal direction, a third motor of 3 н.р. works the travel of the 
whole apparatus, and & fourth motor of similar size operates the 
vertical movements of the platform and the scoop. Каси scoop can 
contain 616 lbs. of coal. According to the speed of the motors, the 
charging of the scoop take about 5 seconds, ite insertion and oom- 
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plete withdrawal about 10 seconds, the travelling from one retort to 
the next about 3 seconds, travelling up and down to the next row 
of retorts about 4 seconds, in all about 25 seconds. For the exact 
placing of the machine about 20 seconds is allowed, making 
45 seconds for everything, at which rate 80 retorts conld be 
charged in the hour. 

The drawing or discharging machine is very similar to the 
charging device, but of heavier construction. Instead of the 
scoop а drawing rake is provided, and two electric motors of 
1 Н.Р. each provide the necessary power. Three rakings and movement 
from one retort to another do not take more than 40 seconda, во that 
80 to 90 retorts can be drawn by this machine in an hour. If the 
two machines deal with an average of 60 retorts per hour, they can 
handle 259 tons of coal per day, with 3:6 cwt. charges. For a 
works dealing with 259 tons a day by hand, 26 day and 26 night 
shift men would be required, allowing two stokers to three benches 
of nine retorts. With these machines the author states that two night 
and two day men, with four other men to attend to the retort doors, 
&c., would be all that are required. The difference in cost would be 
44 men at, ғау, 57'6d. а day, or 43,840 a year, lees the cost of elec- 
trical energy for the motors, taken at £240, or a saving of £3,600 
per annum, without taking into account the advantages of rapid 
and regular charging. It will now only be necessary to introduce 
electrically-heated retorts to complete а revolution in gas making. 


The Speed of Motor-Cars.—The Society of Motor 
Manufacturers and Traders has sent the following letter to the 
Public Control Committee of the London County Council: —“ Sir, 
—] am directed to bring to your notice the very considerable injury 
to the automobile industry and the great апа unnecessary incon- 
venience to owners and drivers of motor vehicles which would 
inevitably result should the speed of these vehicles be restricted to 
а maximum of 10 miles per hour in the County of London, as 
might possibly be effected under the new Act. The rate of speed 
attained by horse-drawn vehicles in London frequently exceeds 10 
miles per hour, as has been demonstrated by accurate speed tests, 
the results of which have recently been published in the automobile 
and daily Presa, and from which it appears that even omnibuses not 
infrequently exceed that speed. Moreover, electric trams com- 
monly travel up to 16 and 17 miles per hour within the County of 
London, and as the Prime Minister has pointed out, Imotor- cars 
are more under control and less dangerous than trame running on 
fixed rails, and so unable to change their course for other traffic. 

“ Motor omnibuses and cabs, as well as delivery carts, are now 
being placed upon the streets of London, and their extended use 
would go far to solve the problem of congested traffic, besides 
offering to the public greatly improved travelling facilities; but 
should a speed of 10 miles per hour be enforced against these 
vehicles, their usefulness will be considerably curtailed, and both 
automobile manufacturers and the public will suffer, as well as 
their proprietors. As has been conclusively demonstrated, the 
power of control over motor vehicles is so absolute that at the 
(maximum legal) speed of 20 miles per hour, where traffic permits, 
they are more under control and less dangerous than horse-drawn 
vehicles at 12 miles per hour, which speed was shown by the 
cbservations above referred to to be exceeded even in во frequented 
a thoroughfare as Victoria Street, Westminster, in the middle of 
the day. Moreover, it is impossible for either the driver or an 
observer to estimate exactly the speed of a vehicle, so tbat, in 
effect, in order to avoid incurring the danger of the heavy penalties 
imposed for a technical breach of this speed regulation, motor 
vehicles would be reduced to proceed во slowly ав to frequently 
become ап absolute obstruction. At slow speeds, too, the noise is 
greatly increased. 

“The absence of wear and tear of the roads caused by motor 
vehicles ав compared with horse traction, the less space occupied, 
and their greater handiness and cleanliness, should make their 
universal use an object of interest to all concerned, and experience 
in London has shown that accidents with these vehicles are very 
rare, not one fatal accident baving occurred in the whole of the 
Metropolitan police district last year. The interests involved are 
80 considerable that I am directed to inquire if your Committee will 
agree to receive а deputation from this Society upon the subject.— 
I am, Sir, your obedient servant, 

* (Signed) Т. Е. Wooprinr, Secretary." 

[We have referred to this communication briefly in our leader 
pages to-day.] 


Glasgow University.—The new session at the James 
Watt Laboratories commences on October 15th. An announcement 
respecting the Sandwich system of engineering training is given 
among our Id ucational advertisements to-day. 

Appointments Vacant.—A demonstrator and lecturer 
in electrical engineering is wanted for the South-Western Poly- 
technic at £150 per annum; also an assistant for the Electrical 
Laboratory at the Holt School of Science, Tranmere. See our 
advertisement pages to-day. 


Personal.—The governors of the Hackney Institute have 
made the following appointment :—Head of the Physics and Elec- 
trical Engineering Department, Alfred Hay, D.Sc., F. P. S., M. I. E. E., 
Professor of Electric Technology and Physics at the Royal Indian 
Engineering College, Cooper's Hill. The Institute will commence 
Work next session at the new buildings in Hackney Downs, close to 
Hackney Downs Station. 


THE CENTRAL STATION ENGINEER. 


THE employ“s of the Urban Electric Supply Co., who have lately 
been engaged constructing the electric tramway track at Glossop, 


presented Mr. J. E. Ермохрзом, the assistant engineer, on the 
occasion of his marriage, with a clock and ornaments, also a biscuit 
barrel Several silver gifts were also presented by the office staff 
and friends. Mr. Edmundson's new sphere of labour is Scarborough, 
where he has become resident engineer for Edmundson's Electricity 
Corporation, Ltd. 

Mr. C. J. TURNER, who has lately beld an appointment at the 
generating station of the Islington Corporation, has been appointed 
assistant electrical engineer to the Hoylake and West Kirby 
District Council, Cheshire. 


NEW COMPANIES REGISTERED. 


Körting Bros., Ltd. (78,308).— This company was registered 
on August 13th, with a capital of £50,000 in £5 shares, to acquire the business 
of electrical, mechanical, hydraulic, gas, heating and ventilating engineers, 
carried on by B. Korting and К. Korting in the United Kingdom and the Isle of 
Man, under the style of“ Korting Bros.,“ and to carry on the same, and the 
business of manufacturers of and dealers in machinery, apparatus and appliances, 
managers of or avents for other companies and firms, owners of patents and 
inventions, Ke. The first subscribers (each with one share) are:—O. Linde- 
mann, 53, Victoria Street, S. W., engineer; Mrs. M. Lindemann, 16, Chestnut 
Road, West Norwood, S. H.: Miss C. Lindemann, 16, Chestnut Road, West 
Norwood, 8. H.; K. Lindemann, 29, Deronda Road, Herne Hill, S.E., engineer; 
Miss M. Oertlinz, 16, Chestnut Road, West Norwood, 8.F.; G. A. Diener, 77. 
Watling Street, H. C., merchant: and H. Russell, 12, York Road, West Norwood, 
S. F. , engineer. No initial public issue. The number of directors ія not to be 
less than three nor more than seven; the first are B. Körting, W. Korting, W. 
Fricke, О. W. Foth and О. Lindemann: remuneration (except managing 
director), £50 each per annum. Registered office, 68, Victoria Street, 5. W. 


Electro Institate, Ltd. (78.325).-- This company was registered 
on August 15th, with a capital of £6,000 in £1 shares, to carry on the business of 
medical electric specialists, manufacturers of and dealers in medical and elec- 
trical curative appliances, chemists, druggists, manufacturers and vendors of 
special medicines and remedies, proprietors of institutes for the medical and 
electrical treatment of diseases, Kc. The first subscribers are: —T. P. Wayte, 
Egginton, Burton-on-Trent, gentleman, 1,000 shares; W. E. Fisher, 84, Charing 
Cross Road, W., gentleman, 1 share; Н. C. Fowler, 69, Grosvenor Park, Ken- 
nington, S. L., clerk, 1 share; E. II. Walker, 35, College Hill, C.. C., accountant, 
1 share; J. Puttfarcken, 37, Walbrook, E.C., merchant, 1 share; F. R. Parish, 
34, Clarence Road, Kentish Town, N.W., clerk, ] share; and C. A. Henderson, 
25, College Hill, E.C., gentleman, 1 share. No initial public issue. The first 
directors are T. M. Perkins and W. E. Fisher; qualification, 50 shares; remunera- 
tion as fixed by the company. Registered оћісе, 26, Charles Street, Hay- 
market, W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New (General Traction Co., Ltd. (47,321).—This company’s 
annual return was filed on July 17th, when the entire capital of £370,000 in 
50,000 preference and 24.000 ordinary shares of £5 cach bad been taken up. 
£250,000 has been paid on 50,000 shares, and the remaining 24,000 are considered 
as fully paid. Mortgages and charges: £228,375 (£181,300 debentures and 
£47,075 loans). 


Callender’s Cable and Construction Co., Ltd. (48,915).—This 


company's annual return was filed on June 30th, when 35,000 ordinary and 
40,000 preference shares had been taken up out of a nominal capital of £500,000 
in 60,000 ordinary and 40,000 preference shares of 45 each, £5 per share has 
been called up on 15,000 ordinary and 40,000 preference shares, resulting in the 
receipt of £275,000. £100,000 considered as paid on 20,000 ordinary shares. 
Mortgages and charges: £200,000. 


British Shuckert Electric Co., Ltd. (59,762).— This company's 


annual return was filed on June 30th, when the entire capital of £200,000 in 
20,000 shares of £10 each had been taken up. £2 per share has been called up, 
resulting in the reccipt of £40,000. No mortgages or charges. 


Harrington Electric Light Co., Ltd. (44, 135).— This com- 


pany's annual return was filed on June 10th, when 8,900 shares had been 
taken up out of a nominal capital of £5,000 in £1 shares. #1 per share has 
been called up on 3,000, and 108. on 900, resulting in the receipt of £3,450. No 
mortgages or charges. 


A. Hirst & Son, Ltd. (£7,8%9).—This company's annual return 
was filed on June 9th, when 100 preference and 810 ordinary shares bad been 
taken up out of a nominal capital of £5,000 in £10 shares (100 preference). 
£10 per share has been called up on 100 preference and 10 ordinary, resulting in 
the receipt of £1,100. £3,000 considered as paid on 00 ordinary shares. 
Mortgages and charges: £2,000, 


Crystal Palace District Electric Supply Co., Ltd. (18,532).— 


Issue on July 14th of £10,000 debentures, part of a series created December Ist, 
1898, to secure £50,000, charged on the company's undertaking and property, 
resent and future, including uncalled capital, subject to £10,000 prior lien 
onds. Trustees:—J. I. Courtenay, 1, Essex Court, E.C.; and G. B. Voules, 
The Admiralty, S. W, Previously issued of same series: £40,000. 


W. T. Glover & Co., Ltd., electric wire and cable manu- 
facturers, Manchester (56,124), —Issue on June 80th of £8,500 5 per cent. second 
debentures, part of a series created by resolution of preference shareholders 
dated March 27th, 1902, to secure £100,000, charged on the company's under- 
taking and property, present and future, including uncalled capital, subject to 
first mortgage debenture stock. Holders: J. Lawson and A. L. Ormrod, both 
of 10, Half Moon Street, Manchester; and G. B. Samuelson, 2, Queen Anne's 
Gate, S. W. No trustees, Previously issued of saine series: 490,500. 


Auckland Electric Tramways Co., Ltd. (61,199).—A trust 
deed dated July 14th, 1903, to secure £200,000 debenture stock created by 
resolution of July 7th, 1903 (the company having power to issue further stock 
ranking pari passu up to the amount of its subscribed capital), has been 
registered. Property charged :--(Specifically) : certain concessions, lands, 
buildings and premises. (Asa floating security): the company's undertaking 
and property, present and future, except certain assets specified in deed. The 
company further undertakes to seck the necessary consent to charge, and 
thereupon to charge certain other concessions. Trnstees:—Electric and 
General Investment Co., Ltd., 1—2, Great Winchester Street, К.С. 


Bastian Meter Co., Ltd. (70,309).—Issue on July 29th of £650 
debentures, part of a series created by resolutions of April 22nd, May 23rd, and 
June 10th, 1901, to secure £6,000, charged on land and buildings at Kentish 
Town (24, Bartholomew Villas), and the company's other assets, present and 
future, including uncalled capital. Trustees:—H. A. Saunders, Chesterfield ; 
and D. J. Cowles, Manor House, Felixstowe. Previously issued of same 
series: 44, 700. | 
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Harwich Electric Lighting and Tramways Company, Ltd. 
—This company's returns for 1901 and 1902 were filed on May 12th, 1903. Seven 
shares have been taken up out of a nominal capital of £50,000 in £1 shares, and 
nothing has been paid thereon. No mortgages or charges. 


T. C. Welding & Co., Ltd., electric fittings manufacturers, 
Liverpool (68,904).—Issue on July 9th of £300 third mortgage debentures, part 
of a series created same date to secure £1,500, charged on the company’s 
undertaking and property, present and future, енси unpaid capital, No 
trustees. 


Ferranti, Ltd. (70,868).—This company's annual return was 
filed on June 27th, when 120,000 preference and 100,000 ordinary sbares had 
been taken up out of a nominal capital of £400,000 in £1 shares (200,000 
preference), £1 has been called up on each, resulting in the receipt of 
£220,000. Mortgages and charges: £100,000. (Further debentures for £30,000 
subsequently registered.) 


Bright’s Light and Power Co., Ltd. (58,293).—A debenture 
for £2,000, created July 815%, 1908, charged on the company's concessions, 
freehold and leasehold property, works and plant in England or elsewhere, and 
(as а floating security) all its assets, including uncalled capital, has been 
registered. Holder :—C. Owles, 16—17, Russell Street, W. C. 


Woking Electric Supply Co., Ltd. (46,175).—Issue on July 
25th of £50 and on July 27th of £100 debentures, part of a ве ries created 
November 2nd, 1899, to secure £26,000, charged on the company's undertaking 
and property, present and future, including uncalled capital. No trustees. 
Previously issued of same series: £22,000, 


ELECTRICITY SUPPLY ACCOUNTS. 


Tur annual report of the Greenock undertaking 


Greenock compares the 12 months ending June 30th, 1903, 
Munielpal with the previous 18 months' figures. The output 
Electricity during the latter period considerably exceeded 
Accounts. the previous 18 months’ total, which, with 


decreased costs of production, due to the excel- 
lent load factor, has contributed to the earning of a gross profit 
equivalent to 6:8 per cent. per annum, as compared with only 
4'4 per cent. in the earlier period. "The large increase in output is 
partly due to tbe traction supply taken by the Greenock and Port 
Glasgow Tramways Co. having been fully developed, but the 
private lighting and power supply has also increased by 55 per 
cent. The prices charged аге :—For private lighting 7d., and 14d. 
on the maximum demand system, or a flat rate of 54d.; for power, 
2d.; and for traction, 14d. per B.T.U. There are 50 public arc 
lamps and 49 motors totalling 500 н.р. on the system. 
The borough electrical engineer during the period under review 
was Mr. J. A. Robertson. 


GENERAL STATEMENT. 


18 months. 19 months, 


For periods ending June 80th — 1902. 1903, Increase. 
Total capital expended ves .. £69,537 480, 206 £10,669 
Number of Units Generated — 

Traction... $9 з 468,038 781,803 312,805 

Lighting... 471,908 482,199 10,221 

Total s 939,946 1,263,972 394,026 
Equivalent number of 8-с. Р. lamps 
connected . 6s aa 33,340 41,955 8,615 
Maximam load in Kw. Pes iss 600 710 110 
Load factor re T 12:02 203 83 
Reveuue Account — 
Gross revenue des . £11,099 £12,359 £1,337 
й рене „ 45, 946 46,868 £922 
» profit .. £5,076 £5,491 £415 
Average price obtained for : 
private lighting D .. 306d. 37d. 14. 
Average price obtained for 
traction iss 1:54. 1:54. 00d. 


The total revenue for the period ending June 30th. 1903, 
amounted to £12,359, equivalent to 2:35d. per unit, as compared 
with £11,022, or 2:67d. per unit for the previous return. 

The works costs show reductions in all items, except repairs and 
rates and taxes, Fuel has cost 57d., against 67d. per unit last 
year, and judging from the load factor, and locality of the works, 
this figure and the present total costs of 1:31d. per unit should be 
greatly improved during the next year or two. 


Cost or PRODUCTION. 


1901-2 (18 months), 1902-3 (12 months). 


Gross. Per unit. Gross. Per unit. Ino. 

Coal and other fuel, inculding 
cartage. Í £2,621 6d. £3,012 Ба. —104 

Oil, waste, water and ‘engine- -room 
stores 338 *08d 290 Od. —· Od. 
Wages of workmen at station . .. 906 *28d. 1,057 'Qud. —'03d. 
Repairs К 187 00d. 412 »08d. — оза. 
Distribution and publio lighting ee 662 17d. 574 11а. 06а. 
Works and distribution costs £4,713 120d. £6,345 Old, —°19d 
Management . 712 19d, 669 14d. —-05d. 
Rent, rates, taxes and insurance.. 521 13d. 8604 164. “оза. 
Total works cost .. £5,946 1:524. £6,868 1814. — 21d 


The net result of the year's work after paying all charges 
including interest and sinking fund, is a surplus of £649, compared 
with a deficit of £1,367 in the previous 18 months. 


Prorit 8TaTEMENT. 


18 months, 1902. 12 months, 1903. 


To interest on loans £2,769 £2,175 
Binking fund ... 3,674 2,666 
Net profit or loss —1,367 650 

Gross profit .. £5,076 £5,491 


THE first complete 12 months’ work of the 


Chesterfleld Chesterfield electrical department is chiefly 
Municipal of note for the exceptionally low fuel costs 
Electric which have been obtained, and which has 
Supply. brought down the works costs to such a 


creditable figure for an undertaking with only 
200,000 unite output, and a load factor under 9 per cent. With а 
total works cost of 1:37d., and an average price of 44d. (nearly) per 
unit, it will be seen that an ample margin of gross profit, equivalent 
to 74 per cent. on the capital exists, with which to meet capital 
charges, and the result for the period under review is a surplus of 
£897. The charges are, for private lighting, 6d. and 3d. on the 
maximum demand system, and 14d. per D.T.U. for power. The 
department appears to be well situated, both as regards fuel and 
water, and аѕ the moderate charges promise to attract numerous 
power consumers in the neighbourhood, there is every possibilty of 
the electrical engineer, Mr. R. L. Acland, being able tocontinue the 
excellent results of the past year. 


GENERAL STaTEMENT, 


For year ending March 31st, 1903, 


Total capital expended fs id re ee £33,117 
Number of units supplied :— 

Private lighting... , без К .. 167,233 

Public lighting ... гае sis ix 28,638 

Power and heating -— 12,445 

Total ..  ..  .. 208,316 

vos 17,000 


Equivalent namber of 8-c P. Amps connected 
Number of public lamps Е 


20 ares. 40 incndt. 


Namber of motors and horse- power 20 = 146 n.p. 
Revenue account :— 
Gross revenue £3,671 
Gross expenditure £1,194 
Gross profit £2,477 


Average price obtained for public lighting - 


1074. per unit. 


" - Я for private lighting 4604. 1 
REVENUE STATEMENT. 
Gross, Per unit. 
By sale of energy са T bas e. £3,559 410d. 
Motor and meter rents. оба eis T 112 13d. 
Gross revenue „ 43,671 423d. 
WonKING EXPENSES. 
Gross, Per unit. 
Coal and other fuel ; £249 29d. 
Oil, waste, water and engine room stores s 37 "04d. 
Wages incurred in generation and distribution 215 25d. 
Repairs and maintenance of buildings, plant, xc. 136 15d. 
Works and distribution costs ... e. 462 73d. 
Poblic lamps, attendance and repairs  ... s 72 08d. 
Rent, rates and taxes si 124 144. 
Management expenses, salaries of engineer, 
clerical staff, &c., printing, тылу апа 
general expenses . 361 42d. 
Total works costs 41,194 137d. 
Prorit STATEMENT. 

To interest on sinking fand instalment .. £1,265 

To bank interest Us 385 

Net profit on year's working 827 

Gross profit ... -— ese e. 42,477 


The year's working has resulted in a surplus of some £827, which 
was added to the net profit of 1902 (#213), and the total amount, 
£1,040, allocated as follows: — Preliminary expenses, £405 ; cost of 
engineer's house, £392; exhibition, 439; reserve fund, £204. 
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CITY NOTES. 


Dublin and Lucan Electric Railway Co. 


Tue half-yearly meeting was held on the 20th inst., Mr. James W. 
Hill presiding. The CHaikMan said that, as compared with the 
corresponding half of last year, the receipts showed an increase of 
£60 on passengers and £80 ou goods traffic, and a decrease on parcels 
and sundries of £17. That made а net increase of about £61. The 
expenditure showed an increase on maintenance of £39, on motive 
power of £71, on repairs of carriages and wagons of £39, and on 
traffic expenses of £27, which, with other items, made a total of 
£217. "This was, unfortunately, further increased by £137, the cost 
of rebuilding & boundary wall. The net increase was only £167. 
After providing for debenture interest, there was a balance of 
£837 available for dividend, out of which it was proposed to pay 5 
per cent. on the preference shares, add £300 to the suspense account, 
and carry forward £62 10s. 7d. to the next half year. The weather 
bad been very much against them, and had more or less interfered 
with their traffic, yet there had been an increase of £60 on the pas- 
senger traffic, and a favourable summer would have added consider- 
ably to that. 

Captain VESEY seconded the adoption of the report, which passed 
unanimously. 


Mather & Platt, Ltd. 


ITI report forthe year ended June 30th states that net profits, 
after charging depreciation and the amount of directors’ remunera- 
tion, are £83,934, which, with the balance, £17,092, brought forward 
from June, 1902, gives a total of £101,027. The preference divi- 
dend paid on March 1st last for the half-year to December 31st, 
1902, absorbed £8,126, leaving for disposal £92,900. The directors 
recommend a dividend of 7 per cent. per annum on the ordinary 
sbares for the year; to transfer to reserve account (bringing up the 
amount, with the new share premiums, to £150,000), £36,252; 
tranefer for special depreciation, £10,000; carried forward to next 
account, £10,209. 


Tyneside Tramways and Tramroads Co. 


Tux half-yearly meeting was held at the company’s offices, New- 
castle-on-Tyne, on 24th inst, Lord Armstrong presiding. The 
directors’ report for the half-year ending June 30th, 1903, showed 
that the surplus of receipts over expenses amounted to £1,198, 
which, together with the balance carried forward from last year of 
£233, made & total to the credit of the profit and loss account of 
£1,431. Out of this the directors proposed the payment of a divi- 
dend of 2 per cent. per annum, less income-tax, which would leave 
£327 to be carried forward. The extension between St. Nicholas’ 
Church and the High Street, Gosforth, was opened for traffic on 
April 10th. The traffic receipts showed steady and satisfactory 
increase. The directors had authorised the construction of the line 
along the North Road to Gosforth Park, and for this work plans 
and specifications were now being prepared. The Chairman, in 
moving the adoption of the report, said their first complete half- 
year of operation was satisfactory, and indicated material progress. 
This they would appreciate by a comparison of traffic returns. The 
receipts for the last week in 1902 were £293, whereas during the 
Whitsuntide week this year their receipts amounted to £626, while 
on an ordinary week, without holidays, they reached as much as 
£395, and since the report was issued they had done even better. 
In regard to the interchange of traffic, he was pleased to state that 
the Tynemouth Tramways Co. had now obtained а Bill to enable 
them to lay а third rail from Borough Road, North Shields, to the 
terminus of the Tyneside system in that place to facilitate the 
transfer of passengers. Ап endeavour was also being made to get 
mutual running powers with the Newcastle-on-Tyne Corporation, 
Wallsend Corporation having urged the necessity of this being 
done. 

Dr. Mznz seconded the adoption of the report, which was 
agreed to. 

A formal resolution for the payment of the dividend having been 
passed, а vote of thanks was passed to the Chairman. 

Dr. Spence Watson, who proposed the vote, congratulated the 
Chairman on his elevation to the peerage. 


Stock Exchange Notices.— The Committee has (1) 
appointed special settling days as under:—Wednesday, Sep- 
tember znd—County of London and Brush Provincial Electric 
Lighting Co., Ltd., provisional certificates (fully and partly 
paid) for £250,000 44 per cent. second debenture stock. 
Thursday, September 10th.—British Westinghouse Electric and 
Manufacturing Co, Ltd., further issue of 100,000 6 per cent. 
preference shares of £5 each, fully paid, Nos. 375,001 to 
475,000. And (2) ordered the undermentioned securities to be 
quoted in the Otticial List:— British Westinghouse Electric and 
Manufacturing Co., Ltd., further issue cf 100,000 6 per cent. pre- 
fererce sbares of £5 eacb, fully paid, Nos. 375,001 to 475,000; 
County of Loudon aud Brush Provincial Electric Lighting Co., Ltd., 
provisional certificates (partly paid) for £250,000 44 per cent. second 
debenture stock; Edmundson’s Electricity Corporation, Ltd., 
furtber issue of 20,000 ordina-y shares of £5 each, fully paid, Nos. 
50,001 to 70,000. 


British Insulated & Helsby Cables Co.—Interim 


dividend on ordinary shares, 8 per cent. per annum. 


Hadfield's Steel Foundry.—The directors have paid an 
interim dividend of 1& per share in respect of the current year. 


STOCKS AND SHARES. 


| Wednesday Evening, 

Money, to quote the orthodox financial journalists, is a drug in the 
market. Consols and other investment departments are accordingly 
on the rise, although the possibility of a 4 per cent. Bank Rate in 
the near future is still with us. That chance, however, is con- 
veniently forgotten, and after chronicling depression for several 
weeks, there comes acertain amount of satisfaction in being able to 
point to more cheerful conditions. The Home Railway market 
begins to assume a less lugubrious appearance. Investors are 
apparently noting the cheapness of securities in this department, 
and at the End August settlement a good deal of real stock was 
taken up by outsiders, as distinct from the financial pawnshops. 
Even the electric railway section has got over the worst of its 
scare. The other markets which fall under our scope are steady, 
во steady that the number of fluctuations this week number less than 
half a score. 

City and South London Railway Ordinary has rallied from its 
weakness, and now records a small gain since we last wrote. When 
a few nervous proprietors had finished throwing away their hold- 
ings the market took a turn for the better, especially as it was 
recognised that weight attached to the contention which explained 
a few traffic decreases by the consideration that a year ago London 
was full of Coronation visitors. The Twopenpy Tube trio con- 
tinues unaltered, the Ordinary having recovered а smallloes. It 
may happen that Central Londons will keep dullish for some time 
to come in view of the advancing electrification of the two under- 
ground systems, yet, for all that, the company will probably be 
able to maintain its regular 4 per cent. dividends, and at anything 
below par the stocks look reasonably cheap. 

Notwithstanding the progress just mentioned, District Ordinary 
remains beneath а cloud, although Metropolitan shows signs of 
revival. Of course the general public will be chary of purchasing 
any tunnel stocks for a while, and it is still possible that lower 
quotations may be seen, unlikely though we are inclined to think 
it. The British Thomson-Houston having obtained the contract 
tor the electrification of the District line, а good many inquiries are 
afloat in reference to the company. It must be prefaced that for 
the shares of the British Thomson-Houston there is no market at 
all, but the 44 per cent. Debenture stock is oocasionally dealt in, 
the nominal price just now being about 106. This is a premium of 
two points above the figure at which Messrs. J. S. Morgan & Co. 
offered the stock last March twelvemonth, they having purchased 
it previously. It is redesmable at the company's option in nine 
years' time at 105, and there is £200,000 of the stock outstanding, 
one-third of tbe total amount authorised. The share capital con- 
sists of £800,000 in £10 fully-paid shares divided equally into Pre- 
ference and Ordinary, and the dividends on the latter dwindled 
from 10 per cent. in 1900 to 4 per cent. for 1901-2 (15 months). 

British Westinghouse Preference are quiet at 51 and the Deben- 
ture stock is 101. The Ordinary shares stend at 7 to 75, so that 
the charitable individual who is offering small lote of shares 


to proprietors, at 84, could easily replace his investment at a 


handsome profit, if any of the circularised folks are imprudent 
enough to accept the generous proposal. 

British Electric Traction Ordinary are a } better, at 12 middle, 
which is the same price as that quoted for London United Tram- 
ways Preference, the last-named not being affected by the lengthy 
interview which one of the papers secured with Mr. Clifton Robin- 
son. Anglo-Argentine Trams remain а good market, and cannot be 
bought much below 42, nor do we see any necessity of realisation 
for those who picked them up at the time it was here suggested 
that the shares were worth having at 44 or 44. 

In the Telegraph list a slight fall has reduced Anglo-American 
Preferred stock to 91, on the prospect of competition from a fresh 
quarter. Whatever may be in future store for the company, the 
receipts should benefit considerably from the yacht races, even 
though the interest aroused in the contests has certainly fallen, at 
least in the Metropolis, as compared with that aroused over last 
series. West India and Panama shares eased off a shade on the 
fear that the Jamaica cyclone may affect the cables, while Eastern 
Telegraph Preference has risen a point upon investment demand, 


the stock paying all but 4 per cent. at its current quotation. 
National Telephone issues are exhibiting а little more animation, 
but the only quotable change is a point drop in the price of the 
Deferred Stock. "Telegraph Constructions continue to harden. 

Amongst electric lighting issues, the new Metropolitan Preference 
improved to 68. 3d. premium, which is 6s. more than many people 
were only too thankful to get for their "'rights" when the 
shares were iasued а little while ago. Westminster Ordinary at 
123 are the fraction better, providing the only change in this 
section on the week. Several interesting special Settlements are to 
take place, the new Edmundson's Ordinary, for instance, County 
Second Debenture and British Westinghouse new Preference. 
Admission to the Stock Exchange Official List will follow in due 
course, 
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SHARE LIST OF ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 
Present NAME A marr! week ended 
Issue. . ‚ Aug. 19th, ug. 26th Aug. 26th, 
67,100 | African Direct Tel » 4 96 Debs. 98 —102 96 — 109 i 
can ee ee ee ee ee = = ee • 
25,000 Alton Теш у Co's a hen. 1 to 000 oe ee oe 83 3% ** 
119,9004 Do. do. 5 96 Debs., Nos. 1 to 1, Red. ee ee ee 70 — 80 70 — 80 ee 
788,840 | Anglo-American Tel Va es ve ES © =e 47 — 50 47 — 50 EM 
8,105,580 Do. ёо. до. аге: ee ee ee ee ee 91 — 98 90 — 92 921 904 
те Do. qudd os N i ded ee ee ee ee ee a 91 m B. с 
18,988,2006 | Comm Comercial Cable ө ыл mey "E ТЕ Шо ш 150 —160 150 —100, io 
16,000 Cube Telegraph . : year 4 & Deb. во ed. Run E 7— 8 7 — 8! » s 
6,000 Do. 10 % Pref, ee ee ee ee ee ee 12 8 2 33 
„ "ae 10 J Oum. Pr... l ts |р в 
ee ee ee ee 97 —101 % 97 —101 98 


80,000 Do. De 
60,7103 | Direct United States ‘Cable dn ue 


87,800 | Direct West India Cable, Deb. within N 1 to 99 —102 99 —102 
4,000,000 | Eastein Telegraph, — Reg. i = 1,900, Red. 124 —129 124 —129 1273 1243 
1,965,665 Pref, Stock 22 is © — 92 90 — 98 .. 
i 889000 Беа ай оор В Ching Tule 117 123 105 —1123 121 1141 
x on, an а Tel = — 
00,0001 Do. ^ 4% Deb. Stock варі 104 107 | 104 —107 A 
800,000 | Eastern & South Alican Tele., 4% ne „рь, Nos. 1 to 8,000, red. 1909 98 —1Cl 98 —101 99 
$00,000 | Do. ао, Reg. Mort. be. (Mauritius Bub.) 1 to 8,000 100 —109 % | 100 —108 М 
180,297 | Globe Telegraph сла — 9 — 91 
180,042 Do. do. 6 % Pref oe ee ee ee 123— 121— 1 184 12H 
150,000 рава norem Telegraph. o Oo nhagen 22 — 93 22 — 98 m 
69,5001 55 Bermudas udas Cable, % in Mort Poe . 99 —102 99 —102 2 
17,000 py eg pea Тоова. : oy * : У 86 — 80 — 80 881 884 
100,000! » 6 €«Deb.  .. . 100 —104 100 —104 К 
1,988,888 | National төнүн Ere Pref. 8 пу e 25 АЕ vs ВИ 100 —102 100 —102 102 1004 
1,966,667 Do. le Def. Stock ee ee ee ee oe 79 — 81 78 — 80 
15,000 Do. do. 6% Oum. 1st Pret., .. .. .. .. 18 — 14 18 — 14 ve 
16,000 D ae 6 Cum. and PL — é Е — ГА Е — i 
2,250,000 саш. Я 1 Ке жш š — — 
000,0000 | Do. do. A | i е 9б — 98 9б — 98 
Do. 4 Deb Net Red. 101 —108 101 —108 1024 T 
171,804 | Oriental Telephone and Elec. Nos. 1 to 171,604, fully А m 18 — là .. T 
100,0004 Pacific and European Tel, 4 % Guar. Debs., 1 to 1, m re | 4 
8,808 Submarine Cables Trust ee ee ee 116 -121 116 —131 ыы 6:9 
49000 W River Plata Telephone в 2 6 i , $5 
e 0. Gum. Pret. Nos. 1 ° 000 "P 4 -= oe ee 
179,9471 Do. do. Debe .. ` “, to oe 104 m 104 Cir By ns 
10,0000 Wen остова ГојевтарЬ, %, Debe. 1 to 1,800 guar. b. T 95 — 98 95 — od - E 
o to Bras. Su al. — — T T 
967,980 Western Telegraph, Lad, Ñ 1 to 907,080 by „ саз 12 — 124 12 — 124 128 123 
76,0008 Do. eid Фа series, 1500 ee ое ee 100 —108 100 —108 ee ee 
400,000 Do. do. ‘ Deb. Stock Red. ee ee ee 91 —100 97 —100 99 
88,831 | West India and Panama Telegraph .. we са» ü = je ee 
84,568 Do. do. do. 6 % Cum. 1st Pref. es dà 7 ? 
4,009 Do. do. до. : Cum. 2nd Фра Pref. eos — 1$ == 44 oe oe 
80,0001 Do. do. do. Debs., Noa. 1 to 1,800. 98 —101 98 —101 101 aie 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 | British Aluminium 7 9 Cum. Pref. vs s vs 10 А ге 8 — 4 8 — 4 ЯР 
800,000: Do. do. 6 Ist Mort. Deb. Stock Red. „Stock i Ss T8 — 84 — 85 m en 
100,000 | British Electrio Traction Ч «б A v ae 10, 9 96 9 96 8% 11 12 ii- 12 124 13 
100,000 Do. do. 6 Ф Cum. Pret, уу. ce a 10 ; б lij— 12} xd 11j— 12 12 113 
800, Do. do. 5 €, Perpetual Debenture Stock .. ‚ | Stock ; B 122 —125 122 —195 Ax 2 
100,000 | British Insulated and Helsby Cables са 5% RF is ‚|с 6 159% |10% |10% et 4 1 > 
100,000 Do. do. 6% Pref. ee 9 e 5 ee ee ee cas ee 
60,000 Do. do. % 1st Mort. Deb. Red... .| 100 se HA 102 —106 102 —106 a 
60,000 TBrowett, Lindley & Oo., е ee » е ° 0 21 8 Nil ee — Ж Н ee 
108.80 a Electrical Hagineering Ord 105,781 б NE на |? ман [ de т rs 
es 1 to ` 1 е Ф 
150,000 „ гу 26 8% | 6% pes if i—i Е 
126,000 Do. do. Perp. b. Stock Stock е ee ee 99 —109 99 —102 ee 
12, 000 Do. do. Perp. nd . Btock ° ee ee 85 — 90 86 — 90 ee 
86,000 Callender's Cable ee ee ee ee b 15 96 90 96 15 % pa 11 ee 
40,000 Do. do. 5 95 Cum. Pref. .. ss $a 6 Së sie ix ss 
90,0003 Do. do. do. 1st Mort. Deb. Stock Red. Stock 28 : 106 —110 106 —110 T 
1,800,014 | Central London Railway, Ord. 8 vs ss En s Btock са 4 4 98 —101 xd 98 —101 98} 
494,098 Do. 4% Pret. Stoa gk Stock р 4 4 99 —103 xd 99 —102 102 M 
494,908 Do. do. А дою... .. “ess Ses Stock s4 4 4 101 —104 101 —104 i 
1,890,000 . ee а es ES Stock | 1} 2 8} 58 — 69 — 59 
86,000 R 8 8 h 2d 2 — 2х4 2— 34) ee 
100,0001 | була Mort, Red "Ређе, 1 to 900 of £100, and) | is .. | 100 —108 101 —105 | ms 
99,961 & 8wan United E ооо ^ A A shares, £8 1 to 99,961 b sls Nil ue 0 — 0 — è 
17,189 Do. do. ae A " erts 01—017 b Nil ee ц— 11— ° . 
844,031 ро. до. 4 % Deb. tock Red. 100 P ml — 15 п — 15 es 
100,001 . Do. YT taal Б Stock Frov. Cert al pa 100 T 75 — — 80 E 
112,100 |Electrio Construction, 1 to oi $ 6% | 6% | 6% ав 1$ l- 14 : 
81,890 Do. : Cum. Pref., 1 to 81 ee 2 s 8 8 А 
95000, | General Nu боа S d Cum. Piel г 8105 % ва s 28 — 10 93 — 10 ^ : 
0 ), б d 
86,000 Henley’ (W 7.) Telegraph a Öms segen ж 909, | 90% M — 15 M — 16 14 : 
90 U 6 )) egrap or ee . S — 
86,000 do. е ee ee 5 ` 44 ee 5 mmm 5$ 5 — 
50,000 . atte Perch & Telegrap dort Dab Ч „ | ae 10% 10 | °: еа ео, 184 
u 9 ee ee md т 
10,000 |t Do. do. ay, Pret £10 paid Wer ue S 10 мА 2s кн 104 — T ‚ 10$— 11 
1,00 | T Construction and Mainten 19 | 17% | 20% 20 K 89 — 86 — 
— s do. 4 X, Deb. Dás. нов. i 0 Bed. 1900 100 {.. és 2s 100 —108 100 —108 M Е 
Waterloo & City Railway, Ord. Stock ee ae 200 8% | 8% | 3% 96 -- 98 xd 96— 98 9! | oe 


| | | 


+ Quotations om Liverpool Stock:Exchange. 1 Unless otherwise stated all shares are fully paid. € From Manchester Share List. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
Bank rate of discount З per esent. Gune 18th. 1909). 
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— SHARE LIST OF ELECTRICAL COMPANIES (ossiousd)—ELECTRICITY SUPPLY COMPANIES, —- 


Present Stock Dividends for the Closing Closing Business done 
NAME. or ü Quotations Quotations week ended 
iu Share. last yours. Aug. 19th. Aug. 26th. | Aug. 26th, 1908. 
t 1900. | 1901. , 1902. ugue g | Lowest 
100,000 Blackheath and Greenwich Dist. Electric Light, Ord.. . ee ee 1 ee ee ee §— 1 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. .. | 100 : » eX 118 -121 118 —121 e i 
20,000 | Brompton & Kensington кис Light Sup., Ord., 1 to 90,00 .. 5 6% | 8% | 8% 1 11 xd 1 11 i | E 
20,000 7% Cum. Pref. Pa b © 2$. Qs ] е 1 101 20 a 
60,000 | Charing Cross and Strand Electricity Supply buda c 5% б 9% |10% |10% 9 — 9 — 9d 95 
70,000 Do, 0. Cum. Pref. a 5 oe See Se 54— 6 xd 6 42 * 
40,000 Do. do. City Undertaking " 8 Cum. Pref. .. 5 is be X 44— 4 5 4 T 
250,000 Do. do. 4% Deb. Stock Red. .. e „ | 100 m i i 104 —106 104 —1 . 
44,486 |'Chelses Electricity Supply, Ord. . $i РЕ is б 5396 4 96 4496 51— 6} 51— ti 54 . 
150,000! do. % Deb. Stock Red. o e | Btock |. i eo | 100—101 тон —111 E 
10,595 | City of London кесе Lighting, Ord. 40,001—110,595 .. .. 10 0% | 5% | 5% 10;— 114 101— 111 а i 
40,000 Do. 6 * Cum. Pref., i to 40,000 Е 10 6 % - as 13 — 14 18 — 14 134 ši 
400,000) Do, 5 % Deb. Stock, Scrip. (iss. at 115) all paid .. vs А ar a өзә 122 —127 122 —127 125 Е 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certa., all paid. 100 a b 102 —105 102 —10⁵ 5 i. 
40,000 | County of London & Brush Prov. Eleotrio Lighting, сег 1—40,000. . 10 4% 4% 4% 8— 9 8— 9 By): m 
20,000 Do. do. do. 6 % Pref., 40,001—80,000. . 10 2s 2 5 112— 124 114— 194 12 11. 
400,000: Do. do. 43% Deb. Stock, Prov. Certe. (all paid) Red us п 22 i 109 —112 109 —112 1С э 
60,000 | Edmundson's Electric Corporation, Ord. Shares vs РЯ b 7 9*6 7 96 1% 64— 7 64— 7 658 6i 
80,000 Do, dc. 6 % Cum. Prel. B 2s ed - Pa 6 — 64 6— (4 6 - 
140,000 do. 44% 1st Mort. Deb. Stock — .. | 100 = ыз e 107 —110 107 —110 s 5 
21,000 E and Knightsbridge Electric, Ord. EA 5 122% |10% 10 104— 114 104— 114 ; 
90,000 Do. do. do. 4 9% Debenture Stock . | Stock ss js SA 103 —106 108 —106 ea 
110,000 | London Electric Supply Corporation, Limited, Ord. . E . 8 ` В 4 — 94 2— 24 oe 
49,840 Do. do. do. 6 % Pre Б d As vs — 6 5)— 6 6] ee 
250,000 Do. do. do. 4 % 1st Mort. Deb. Stock Red | Stock a Ж M 100 —102 100 —102 S is 
100,000 | Metropolitan Elect:is Supply, 1 to 100,000 . ie eas 10 6% | 68% 71 17 — 18 xd 17 — 18 18 17 
220,000! Do. о. let Mort. Deb. Stock .. .. E ix e 2d 108 —112 108 —112 ИУ ja 
$50,000! D: do. Hi Mort. Deb. Stock Red 0. | Stock з 97 —100 97 —100 d 24 
10,862 | Notting Hill Ele-tric Lighting v M. д 10 1 6 6 13 — 14 13 — 14 A os 
40,000 | St. James’ and Full Mall Electric Light, Ord. . "m ИК 5 144% | 144 144% 154— 164 154 — 164 e és 
20,000 Do. do. ао; 1 Pref. 20, 081 to 40,080 5 oe eo ee 8 = 9 H — 9 Е oe 
150,0001 Do. do. 84% Deb. Воо Red 100 m А - 98 —101 98 —101 984 Ке 
12,000 | Smithfield Markets Eleotrio 1 Su Шу, Ord E ten PP 5 2 » We 91— 3 31— 3j 31 31 
65,000 South London Electricit pp, Ord МО ee ee ee °. b ee oe 1 % 34— 4 ay — 4 ee ee 
80,000 Urban Electric Supply, а. ee ee ee ee ee б eo ee oe 5 — b — ee 
80,000 Do. o. 5 % Cum. Pref, ..  .. . б к г. » 5— 5 5 — „ 128 
110,000 Westminster Electric Supply, Ord. Ste tie XS. Сєз 6 108% | 108% | 12% 194— 13 — 14 P 1345 
28,141 Do. do. 6 % Cum. Pref. Ж is 5 н | ‚+ 6 — 6 — 64 | . 
M Bubjeot t to Founders Shares. { Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, August 26th. 
— — "UU a ee ee MEME ` Week's 
CHEMICALS, &c. 5 ee ы-ы METALS, &c. (continved). е | Ine, or Dee. 
a Acid, woe cd .. percwt. | 5/- ve д Copper Sheet oe © .. рег ton | 471 
а „ Nitric. 55 ге .. per сті. N / ex 9 „ Rod ee ea .. per ton £71 
а „ Oxalic.. P "a .. perewt. | 82J- sä в „ (Electrolytic) Bars .. per ton | £66 
1 „. Sulphuric ex per cwt. 6/6 we e и š Sheeta .. per ton 476 . 
а Ammoniao, Sal per ewt. 42/- >» e ji i Rod .. per ton | £68 
а Ammonia, Muriate (crystal) per ton £83 10 Н € „ H.C. Wire per lb. Hd. 
.. per ton 90 is i f Ebonite Rod - .. per lb. 33 
а Bleaching powder : .. per ton #4 10 es | » Sheet se per b. 8/- 85 
a Bisulphide a Carbon © .. per ton £15 T | п German Silver Wire .. per lb. 1/6 " 
a Borax. e... per ton 419 vi h Gutta-percha fine. .. per lb. 8 2 
a Benzole (90 б) ae > .. рет gal. 77 ee | h India-rubber, Para fine .. .. per lb. | 401 to 4.24 IId. inc. 
а „, (50 ) : per gal. 5/0 2s | 4 Iron, Charcoal Sheets perton | £18 - 
a Copper Sulphate : .. рег ton £20 £l inc, | 1 „ Pig (Cleveland Warrants) per ton 46/10 Id. ine. 
a Lead, Nitrate ea «is .. рег ton £24 | : н бо „ поета, according to size рег ton From #11 © 
a , White Sugar Aes .. per ton £81 bs | 4 4, Sorap, heavy .. per ton 47/6 to 50/- uS 
a UM eror ie ! e. per > | #710 А | ( ,, Wire, galvanised No.8 .. рег ton ! ri A с 
а е у a pir t. т gal. M oa DE Яа 
а Naphtha, Solvent (90% at 160^ C). Der Pal. 6/6 ; g Lead, English Ingot T .. рег ton 110 £11 10) 2 6to 5 dec 
а Potash, Bichromate, in casks .. per lb. 8d. E. 9 ii Sheet T .. рег ton £13 25;- inc. 
а „ Caustic (15/8020). . per ton £94 БУ т Manganin Wire No. 98 .. .. per lb. 8 / s 
a " Bisulphate .. рег ton £85 T g Mer БА .. per bot. £8 10 А 
a Shellac МЕ .. рег owt. 157]- 3/- dec. d Mica (in original cases) small.. per lb. 4d. to 1/6 2x. 
a Sulphate of Magnesia . per ton £4 10 9 » " s поа per lb. 2/6 to 8/9 : 
а Sulphur, Sublimed Flowers per ton £9 55/- ine. d .. per lb. 4/- to 7/9 А 
" » Recovered wt per ton £6 10 ; p Phosphor Bronze, масы баи. per lb. 1/- to 1/94 oe 
а » Lump .. T .. per ton £6 э» P „ rolled bars & rods per lb. 171 to 1/4 ёж 
а Soda. Caustic (white 7095) .. рег ton #10 15 s „ Strip&sheet per lb. From sb 
ay rystals ei s .. per ton £8 КИ A Platinum : per os. £4 ve 
a „ Richromate, casks.. .. per lb. 944. - Silicium Bronze Wire . per Ib. 10d. to 1/- es 
{ Stec l, Magnet, ace’d’g todesc’ р' n per ton £58 és 
METALS, &. oD 99 in bars ee ee rd S ee 
b Aluminium Ingots, in ton lots .. per ton £130 ; А g Тіп, Bloß. . per ton 2128 10 } 10/- dee. 
b » Wire, іп ton lots .. per ton £168 8: Д „ Foil . perlb. | 1/6 2d. dee. 
b Sheet, in ton lots .. per ton £166 „Wire, Nos. 1 to 16 . per lb. 17 i 
p Babbitt's metal ingots ice per ton 243 to £145 р White Anti-friction Metals 
e Brass (rolled metal 2" to 19") basis per lb. "Id. | " White Ant'' brand per ton £42 to £65 .. 
€ „ Tube (brazed) - .. per lb. d | j Yarns, 2/10s Grey Cotton, on sp'ls per lo. 8d. id. ine 
€ „ „ (soliddrawn).. . per Ib. 79d. j „ 6 lea. Flax. .. per lo. , 
€ „. re, 8.. АР .. per lb. 74d. | і 4 8 ply 10 lbs. Russian per lb. А T 
c Copper Tubes (brazed) .. .. per lb. 94d. | j „ 10 lbs. Russian, single .. per lb. . 44a. E" 
e „ (solid drawn) .. per lb. 91d. 1 » 180 Ibs. Jute rove per ton 411 ©з 
2 Соррег Bars (best selected es per ton 291 | Zino, Sh’t (Vieille Montagne bnd. ) per ton | 22315 | ; 


Cuotations supplied by Messrs. :—a G. Boor 4 Co.; b The British Aluminium Со. Lid.; c Thos. Bolton & Bons. Ltd.; d F. Wiggins & Sons.: e Frederick 
Втиһ & Co.: f India-Rubber. О.Р. and Teleg. Works Co.. Ltd.; 9 James & Shakspeare; А Edward “aill & Co.: 4 Bolling Мола & Со. ; 
k Morris Ashby, Uu : m W. T. Glover & Co., Dd NES я P. Ormis 


Eur ІС TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Locality. | Жее 


Receipts i Miles Week | Receipts for Miles 

ding she week іры tor | Total to date. open. Locality. E end or | the week. Total to date. open. 

.. IM NM I de „„ LJ | | RP ТАКИ ae # £ | 2 &* | АК 
Aberdeen .. . | Aug. 15 |. 1,572 ema | 14,442 + 1.718 10, — & (South Staffordshire К Aug. 14 968 | +800 | 98,164 + 3,058 Al i 
5 és А ‚„ 22 5,140 1431 171.644 + 8140; — | — |S 88 x và эро» { | it bie 1975 + 65 б 
Blackburn .. ©. . June 26 509 286 116% + “on 12% 12 5 ; Tynemouth o ae Н % | 10 10, + у?) B 
Blackpool .. Aug. 20 | 2,104 | —421 23.747 + 95 89 — ® eston · super · Mare. EE 12 376 | + 18 8,655 | — %8 12 
iN and Fleetwood А 5 ros 449 11,282 T 721 01 — Н | Wolverhampton рәк "n M 5 1107 © we + 6,586, 104 +В 
А "ND 2,23 | +'31. 40,128 | + 5,681 — rexbam - + = , = ee i eat 
ЕТЕНЕ КУЧ MEE ы Корс КС 
8 n .. oe ee 7 ‘ ^ + +З 986 — — "n , . , 3, = 
Bristol ЕП 2 к vi | 4,81 | —144 ae — on? — $t Chatham & District Co. „ 20, (З | +120) 17,245, 4 12,270 | 8:63 | — 
Burnley . | „ 2| 902 206 — — | 1) — | B | Dover eo 0. 054 „ 15 HD | — I8 7,165 | + 10. 3 — 
Barnsley District a », 14 17 — 5.789 — 4g |— Dublin és „ 21 5294 | +289 | 414,80 | + 6,211; 46 | — 

озгон oe | on M 491 — 95 14.3.6 + 477 5 | — Ё East Ham ..  .. |.» 22 160 | +269 14,78; + 4,676; B |+ 
.Dudley—8tourbridge.. | „ 14] 9:0 | +111: 46.862 + 2,89 | 183 | — $ | Glasgow . .. 292 13648 |41957 | 159,946! 18,218 65 +1 
Gateshead „ M| 90) |^ 76 | 27,30 + 4423|10 |+ 2| c , Hull .. s „ 22 1,838 | +105 38412 | + 1,819; M j+ 1 

? Gravesend—Northfleet s» 14 22 | + ‘3 7.520 + 2*0 - 4 | Ilkeston Ss e» » 19, 187 — qu — ; 4 |— 
ү тые e н е н ja pesce e шо al i - 
ероо "m is — | ‚60 + 4 + 8 PE ix - à ; 20, р — 
, Kidderminster .. ө» 14 148 | — 2: 4.751 + 230 — | | Liverpool .. jx es и 15 1013 eM чал +11,688 12 +24 
yr es es . 14 103 — 5 86 53 228 8 — Manchester ee ee! , 29 11. + ’ ` xd | TS 
ЕРЕ ee .. * 14 409 | + 73 | 10, 98 + an & | — ; : Newcastle - sel н 15 3.425 — cE WE wo 
AOldham—Asbton — ..| „ 14] 7845 | +110. 18,881 + 1683 8 | — Portsmouth `. „ 24 2390 | -190 |. — — |99 is 
A Peterborough 2s е p M 191 — 1.664 — — — B |Saliord.... v „» 17, 8,817 | +1250 75,618 | 4 28,570 | 80 | — 
Y Boole РА ee web aa HM 422 | + 33 9497! + 1,489 L — |@ Southampton Я » 18, 1,270 | — — — 9 i — 
@ otteries ee ee iT) 14 1,833 Du 57 50,084 + 2, — + Sunderland э” 23 | 1,506 +116 27,085 + 1,208 20 +8 
Rothesay.. e e| n 14 948 | + 38| 4,8551 + 1,611 | 94 | — Central London Railway „ 22! 6.45 | — 36 | 49,986 | — 1,645; 6 | — 
Bouthpon . L| 2 H| £9 67 9.8 „ 10% ef - Dubais ud Luan Rin. 2| 9 e viel + "sel a | — 
E | ' Liverpool Overhead Ву. „ 23 | 1,716 | + 46 | 18,6041-+ 180 61 


ъъ % V WV а + X 


Vol. 68. No. 1,844, Avaver 28,1903.) THE ELECTRICAL REVIEW. 857 


NEW TRANSFORMER INSTRUMENTS. 


Ws illustrate below a new line of transformer instruments for use 
on high pressure circuits. These are made by Mesers. Nalder 
Broe. & Thompson, Ltd., 34, Queen Street, E.C., and contain some 
points of novelty. 

In the design of high pressure switchboards, it is, of course, а 
point of some importance that the instruments themselves should 
in no way be connected to the high pressure side of the system, so 
that there can be no danger of shock to tbe switchboard attendants. 
The instrument illustrated below is of the iron case type, with 
nickelled front, fitted with an air-damping device, which makes it 
perfectly dead-beat. 

Instruments of this type are used either as voltmeters or 
ammeters, through transformers. The design of these transformers 


Fic. 1.—IxsuraToR, SocRET Fic. 2.—TRANSFORMER 
AND CAP. REMOVED FROM CASE. 


bas received great attention, both with regard to providing the 
requisite insulation, and aleo for convenience in connecting up. 
The high pressure terminals are so arranged that the cable can be 
sweated straight into the socket, c (see fig. 1), which is inserted into a 
split screw, 8, in the top of the insulator ; the whole is covered by a 
porcelain cap, into which is cemented a nut, which can be screwed 
ap, thus clamping the cable socket immediately on to the trans- 
former terminal. This porcelain cap completely covers the socket 
and the part of the cable which is sweated into it, so that there is 
absolutely no danger from shock in handling the transformer. 


- 


Fic. 3.—TBANSPOBMER COMPLETE. 


These transformers are contained in iron boxes, which are filled 
with oil, and are suitable for pressures up to 10,000 volts; they are 
small aud compact, and are fitted with lugs, so that they can be 
easily screwed to the back of tbe switchboard, or to any other 
suitable support. The transformers are so designed as to give а 
constant ratio under all conditions. The apparatus, as а whole, 
appears to have been well arranged to meét the requirements, and 
has already been adopted in some British power stations. 


ELECTRO-CHEMICAL DISCOVERIES.* 


TRR group of industrial establishments that have grown up around 
Niagara in the past few years to delve deeper into the mysteries of 
elec.ru-chemistry, are rapidly transforming many lines of busiuess 
and trade manujacturing. The supply of electric power in large 
unite bas primarily been responsibie fur thie marvellous growth ; 
bus purely experimental companies are now carrying on exhaustive 


* Scientific American. 


teste and experiments to develop new industries for the benefit of 
mankind, and their work is receiving critical attention from all parta 
of the world. 

Industrial electro-chemistry and electro-metallurgy bave already 
accomplished wonders in the field of manufacture Carborundum 
has become a staple product of the electric furnace, displacing in 
many trades nearly all other abrasive materials. In the past year it 
has become an important factor in the steel trade, and some 75 tons 
per month are demanded for this industry alone. Mcre recently 
tungsten and ferro-tungsten have been satisfactorily prodaced in the 
electric furnace, and the use of these in the steel trade for manu- 
facturing self-hardening and high-speed tools bas steadily in- 
creased. | 

The manufacture of aluminium, zinc, and manganese in the 
electric furnace has also achieved considerable importance, and 
promises for the near future, far-reaching developments. There are 
several factories now engaged in manufacturing aluminium at 
Niagara Falls and Massena, and their total output is considerable. 
Commercial phosphorus is satisfactorily made by mixing the finely- 
powdered phosphate material with carbon and sand, in the electric 
furnace, and then, when heated, distilling the phosphorus from the 
mass, and collecting it under water. 

The development of the carborundum industry led to the manu- 
facture of artificial graphite, which is now produced by passing the 
amorphous carbon through the electric furnace, and obtaining а 
pure graphite with merely а fraction of 1 per cent. of ash. Even 
the direct graphitisation of anthracite coals has been successfully 
accomplished, & granular graphite being obtained which can be 
extensively used for lubricating purposes. This graphite is easily 
manipulated with machine tools, and is of great service in many 
trades. In 1901 over 2,000,000 lbs. of this graphite, were made in 
this country, and much more in the year just closed. 

The electrolytic production of caustic alkalies and chlorine bas 
proved of tbe greatest importance to the world of trade. The 
chlorine produced is used for making bleaching powders, which in 
turn has revolutionised the bleaching trade here and abroad. The 
production of sodium by electrolysing fused caustic soda bas deve- 
loped rapidly at Niagara and cther places where large electric units 
are supplied at low rates The production of sodium is now con- 
ducted on a large scale. 

The application of the electric furnace to steel manufacturing 
has also received & good deal of attention in France and by the 
Niagara people. Experiments have been conducted to manufacture 
steel from pig iron in the electric furnace, and also to smelt the 
ores directly and manufacture and refine the material in two con- 
nected furnaces. At St. Etienne, France, iron ore bas been 
treated most successfully in specially-prepared electrice furnaces, 
and new factories are being projected for carrying the work forward 
on & commercial scale. 

The manufacture of carbon bisulpbide by directly treating in the 
electric furnace charcoal and sulphur is now in operation at Penn 
Yan, N.Y , where a daily output of 10,000 Ibs. is an average. The 
electric furnaces employed for this work at the Penn Yan factory 
represent the largest yet made in any of the electro-chemical indus- 
tries in this country. They are 16 ft in diameter and about 40 ft. 
high, having a capacity sufficient to make a larger daily output 
than any similar factory in the world. 

The production of nitric acid by electro-chemical methods is a 
new process that promises extensive changes in our agricalture. 
The manufacture of nitric acid from the nitrogen and oxygen of the 
air in sufficient quantities for commercial uses has been the dream 
and hope of scientists for years. At Niagara experimente have 
been conducted successfully in producing commercial nitric acid by 
using a high-tension current in an air chamber, by which a yield of 
1 10. of nitric acid isobtained for every seven horse-power-hours. 
Steps are now being taken to establish the production of nitric 
acid on a large commercial scale, and while further experiments in 
this fleld will be conducted, they wil] be simultaneous with the 
practical work of making the product. 

So remarkable have these and similar industries become, that 
purely experimental companies bave been formed within the past 
year to investigate further in electro-chemistry at Niagara for the 
sole purpose of discovering new processes to patert They do not 
intend to establish any commercial factories, but to dispose of the 
rights to their patents and discoveries to industrial companies 
which can easily bs organised later. They represent the modern 
wisards of practical chemistry, seeking new discoveries in a field 
that bas already proved exceedingly rich. The experts wbo com- 
pose these experimental companies are searching for definite 
results along lines slready indicated by past successes. Starch, for 
instance, is receiving considerable attention from the electro- 
chemists, and it is believed that thie will soon be produced ty 
some electric process. Likewise artificial rabber isa substance thac 
is attracting the ambitious, and results already obtained justify 
the chemists in continuing their experiments with this object in 
view. The recent scare in prices of good rubber, and the lessening 
supply of crude rubber, stimulate the workmen to greater effort in 
the fiuld of electro-chemical experiment. 

There are many other lists or groups of products of great com- 
mercial value which the experimenters are trying bard to produce 
articially by chemical reactions with tbe high temperature electric 
furnace. Ammonia, cyanides and silicides are among the moet 
promising of these, although not by any means the only 
ones. The manufacture of artificial camphor is now assured, and 
calcium carbide is vow produced on au enormous scale. One 
company converts barium sul; hate into other needed barium salte. 
Barium hydrate is now produced so successfully that its price enables 
the different trades to use it in many minor ways. Both the sugar 
and paint trade—two widely d: stinct industries otherwise—employ 
barium hydrate on a large scale. 

One important feature of all these new industries is the stimu- 
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lating effect they have upon widely separated trades and manu- 
facturing industries. By producing materials on a large commercial 
scale, they enable other trades to utilise them in ways never before 
considered possible, With the cheapening of the products their use 
becomes universal, They have thus directly tended toward lessen- 
ing the cost of production of articles in common use. Synthetic 
electro-chemistry is thus proving in its quiet way one of the greatest 
trade revolutionising factors the world has ever known. ‘he un- 
locking of secrets by man's ingenuity is always fascinating and 
stimulating, but when they in addition help mankind by placing 
within the means of everybody articles which were formerly con- 
sidered luxuries, the result is something that holds the admiration 
of all. From Niagara, Massena, Penn Yan, and other places where 
large electrical units are easily obtained, the world of science and 
trade, hope for revelations that more than rival the visionary acts 
of mythical wizards of old. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


(CarcuTTA SECTION.) 


ON THE PRESERVATION OF INSTRUMENTS AND 
MACHINERY IN BENGAL. 


By PauL Bruun, Member. 
(Paper read at Calcutta, March 27th, 1903.) 


(Continued from page 318.) 


THE swinging parts of fine balances, such as are used in elec- 
trolytic-analytic work, should be platinised, as should also be 
accurate sets of brass weights. Some of the best things in this 
line are obtainable from Bunge, in Hamburg. Ordinary seta of 
weights should be strongly nickelled. I have found gilding moch 
less efficacious than platinising. The reason is probably that gold 
is not only softer than platinum апа becomes rubbed off or 
scratched more easily, but the coating of gold is often decidedly 
porous; the slightest want of continuity in the gilding leads to & 
rapid formation of verdigris, and the gilt weight is then worse off 
than the ungilt one. Any steel parts of the swinging system of а 
balance are sure to be a source of trouble; I cover them with a 
very thin film of spindle oil, but I prefer the steel to be replaced by 
hosphor bronze. Steel knife-edges are useless except in coarse 

lances; balances used in electrolytic work should invariably have 
their knife-edges and bearing surfaces of agate. 

Aluminium, provided it is pure, appears to stand the tropical 
climate tolerably well; some aluminium, however, becomes quickly 
converted into hydroxide, and on the whole I do not advise the use 
of aluminium for parts of instruments; of course where special 
lightness is required, the use of aluminium may be unavoidable. 
There is little trouble with German silver and platinoid. Stretched 
iridium-silver wire, as sometimes used in meter bridges, invariably 
snaps. Bare manganin is not quite climate-proof and requires 
careful watching. А peculiar change takes place in the suspension 
strips of the D'Arsonval galvanometers of some makers After a 
short time one finds tbe resistance of the galvanometer to increase 
rapidly, until it nearly reaches infinity. On examination one finds 
the strip converted into an exceedingly fragile thread of oxidation 
products. 

Another marked source of trouble are galvanometer mirrors. I 
have repeatedly received galvanometers with the silveripg of their 
mirrors either cracked all over and portions of it flaked off or 
rendered useless by tarnishing. Clark Fisher makes the remark 
that English-made mirrors, although much cheaper than French 
ones, are much inferior to the latter. Му own experience is 
entirely in the same direction. Personally, I have had little trouble 
with mirrors obtained Hartmann & Braun in  Bockenheim- 
Frankfort-on-the-Main and from Siemens & Halske in Berlin. 
It is, however, always the safest plan to have a few spare galvano- 
meter mirrors in stock. As the best temperatures for silvering such 


mirrors lie about 20“ C., the temperatures ruling in India 


are usually too high for an attempt to re-silver one's mirrors ones- 
self to prove an unqualified success. 

Great care should be bestowed by manufacturing firms on soldered 
joints, especially joints in standardised resistance wires. A 
potentiometer volt-box caused me once а great deal of annoyance 
in this respect. You will know that such a volt-vox as made by 
certain makers consists of many turns of fine manganin wire 
wrapped round thin glass cylinders, the total resistance being 
50,000 ohms. Even before the volt-box had come to be used, the 
majority of the soldered joints had given way, unfortunately one of 
them hidden away underneath another layer of wire. All the joints 
showed clear evidences of chemical corrosion, although the room in 
which the box was kept was absolutely free from chemical fumes. 
The soldered joints of suspended coil galvanometers meet 
frequently the same fate. 

One of the most powerful correding agents employed by nature 
is carbonic acid. We are accustomed to look at carbonic acid as a 
weak acid; at least that is what elementary books on chemistry 
tell us. Of course, it is weaker than various other acids; but in 
many instances it is weak only because it is volatile—volatility is 
not usually compatible with strength—or it is weak because in an 
aqueous solution prepared under atmospheric pressure it is 
exceedingly dilute. But when the acid is more concentrated under 
the action of high pressures, the effect is markedly different. Now 


capillary action has a similar effect on concentration as a large 
increase of superincumbent pressure; and the carbonic acid 
present in the film of moisture which covers all articles during the 
rainy season, or in the film separating two surfaces in apparent 
contact, is in a much more concentrated state than corresponds 
to the atmospheric pressure. Such carbonic acid is capable of dis- 
placing the silicic acid of natural and artificial silicates. Here it is 
that the mischief comes in. Hence the crusts of sodium and 
potassium carbonates found plentifully in nallahs of Chota, Nagpur 
and Behar during the dry seasons; hence the dimming of surfaces 
of glass slides in contact with each other; hence the film 
which ruins lenses kept in confined situations. As electrical engi- 
neers often have to use reading telescopes and microscopes, and as 
probably many of them practise photography, а few words on the 
action of carbonic acid on glass may not be out of place here. Micro- 
scopists know how difficult it is to keep a stock of blank glass slides. 
If you keep your glass slides in contact with each other, they are 
sure to grow dim after an astonishingly short period of tin:e, some- 
times even if placed in alcohol. An absolutely safe plan is to tie 
two threads round each separate slide near its two ends, form а 
number of slides into bundles and keep them in alcohol or forma- 
lene. Every chemist in the country has notioed how flasks kept for 
some time without being used either develop а moss-like growth 
of sodium carbonate or have their inner surface throwing off one 
film after another, until the flasks are sometimes filled with these 
onion- coats of mica-like films. If glass vessels are in constant use or 
are kept filled with water or very dilute sulphuric acid, their inner 
surface remains bright and clear. The worst place in which to keep 
microscopic objectives during the rainy season is the cylindrical 
brass case provided for them by the makers. Microscope lenses, 
in fact, lenses and glass parts in general, do not stand close con- 
finement for any length of time. Constant use is the best preser- 
vative. Inany case place the lenses in a capacious box and air them 
frequently. Although makers usually deprecate people opening out 
systems of lenses, in this country this is the only means of preserving 
lenses from the attacks of carbonic acid. I unscrew the parts of 
objectives at regular intervals of time and wipe every single lene 
carefully with a soft piece of cotton cloth; I do not recommend the 
use of silk handkerchiefs for the purpose; they are not absorbent 
enough, and one has to rub the lenses longer than if one uses well- 
washed cotton cloth. Some of the modern kinds of glass have to 
be tended very carefully; otherwise they will soon begin to exbibit 
mould-like growths of carbonates or become dim evenly all over 
their surface. The appearance of such growths means ruin to 
the lens. 

A chemical change of considerable importance to people having 
to do electrical testing is the oxidation of the sulphur in ebonite 
with the consequent formation of sulphuric acid. This change 
proceeds with considerable rapidity especially during the rainy 
season. Apparatus which are constantly in use, and which, there- 
fore, are frequently wiped down, suffer comparatively little. If, 
however, the insulation of ebonite parts should be found to have 
broken down, it is best to moisten them with some dilute caustic 
potash solution, wash them with plenty of hot distilled water and 
rub them dry with а clean cloth. Having mentioned ebonite, І am 
reminded of india-rubber tubing and rubber stoppers. It is aston- 
ishing how rapidly they deteriorate in this country. The best way 
of keeping rubber stoppers is to put them into a wide stoppered 
glass jar, at the bottom of which is placed an inverted perforated 
dish to serve as a support for the stoppers, after pouring some oil of 
turpentine on the bottom of the jar. Stoppers which have acquired 
a hard cracked surface can be softened by proceeding similarly, 
only using chloroform instead of turpentine. A good way of pre- 
serving rubber tubing is to give it a coating of glycerine. Gotta- 
percha bottles, such as are used for storing hydrofluoric acid, are 
best protected by covering them all over with paper gummed оп. 

One of our greatest chemical enemies in this country is nitre; 
but as I am engaged in a detailed study of this subject, I prefer to 
leave it alone for the present, and at the same time I pass on to the 
last part of my subject: Biological Influences. 

I shall not take up your time by dealing in detail with the omni- 
present microbe; with the microbe of infectious diseases, which by 
attacking either ourselves or our assistants and workmen causes 
interruption and delay in our work; with the nitre-producing 
microbe which covers our walls and instrument-pillars with destruc- 
tive inflorescences. Neither shall I occupy myself with the fever- 
amoeba which causes more havoc and financial loss than many a 
more quickly acting bacterium ; its effect on instruments and 
machines is only indirect, although sometimes patent enough. 
More direct is the action of mould. І have often observed 
beautiful specimens of mucor growing on ivory parts of apparatus, 
for instance, on ivory pins and eyelets used for insulation. It is 
chiefly new apparatus which is thus affected, just as it is the new 
binding of books which suffers most acutely from the attacks of 
mould. But as only certain constituents of the ivory or the 
binding of books supply foodstuffs to the growing mould, the latter 
disappeara as soon as those nourishing materials are exhausted. Free 
circulation of air and plenty of light are probably the most powerful 
preventatives of mould growth. 

Besides fangi, there is no other member of the vegetable kingdom 
which acts injuriously on apparatus. It is very different with the 
animal kingdom. The world of invertebrates supplies spiders and 
cockroaches, and flies, and white ants, and boring beetles, and 
various hymenoptera. Опе could write up quite a formidable 
charge-sheet with the cockroach and the white ant as accused. Опе 
remark concerning white anta is of interest. I have rarely found 
white ants attacking books on shelves not quite close to the walls 
апа floor, provided the books stand on end, and are not too tightly 
placed against each other. Of all my enemies, I detest the cock- 
roach most. Of course, killing them is the most effective way of 
getting rid of them; but then you have to catch them frst. 
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Fortunately, there аге some means of interfering with their 
pleasures of life, for they love darkness and damp surroundings. 
I avoid, as much as possible, boarded-in cupboards, and keep my 
apparatus in almirah tables, the doors and sides of which are glazed, 
whilst all the wood parts inside are painted white. A plentiful 
supply of naphthalene completes the means of defence. White 
ants, like other members of the insect world, dislike kerosene oil; 
but they are best battled against by constant watchfulness. An 
occasions] joke is perpetrated by wasps, who like to build their mud 
nesta into any available hole, in ceiling roses, stop-cocks, inlet holes 
of electric wires. Much more disagreeable are flies, who love to 
settle down in hundreds on the flexibles of pendant incandescent 
electric lamps, and who, by covering the flexibles with their 
excreta, lead to the formation of short-circuits. Spiders and their 
webs are, in one sense, rather useful; they serve as indicators of 
negligence of the staff who are responsible for the cleanliness of 
the place. 

Among the vertebrates are various members of the order of rodents. 
And very destructive they are. They carry on their mining 
operations in the foundations of machines, make use of woodwork 
to sharpen their teeth on, and do all sorts of other mischief. One 
of the wretches got once into an almirah where I kept a box 
containing quarts fibres; there were not many of those fibres left 
іп a serviceable condition. It is advisable to keep the instrument 
almirahs well off the wall and have their bottom board about 4 in. 
clear of the floor. 

We finally arrive at the crowning piece of animal creation, man 
—man especially in the guise of a coolie, a bearer, a mistry, an 
overseer. | 

The two things one has constantly to contend with when in charge 
of a laboratory or an engine house are dust and grit in the dry 
seasons and dampness during the rains; and it is here where the 
laboratory bearer and the engine house cooly-attendant come in. 
Unfortunately most natives of this part of the world have no eyes 
for dust and cobwebs. A sixteenth of an inch of dust on every 
article of furniture or apparatus, and a splendid array of hangings, 
the products of the ceaseless activity of our friend the spider, leave 
the average native in an absolutely happy frame of mind. Person- 
ally, I have spent quite an appreciable part of my life in the 
exploration for cobwebs and in drawing my fingers across the dust 
accumulated on laboratory furniture and apparatus; of course, 
these operations are usually accompanied by candid expressions of 
my opinion on the subject; but still it takes one years before one 
succeeds in training a few even of ore's bearer assistants in the 
ways of cleanliness, and then there is every chance of them getting 
an attack of fever and clearing out to their “country,” as soon as they 
are getting into European ways of cleanliness and tidinees. 

Another peculiarity of the common Indian workman is that he 
wants to carry everything on his shoulder or on his head. Give 
him an instrument case provided with & nicely nickelled handle, 
and as sure as anything he will snub the handle and swing the box 
on his shoulder top downwards. Sense and forethought you must 
not expect of him. If you meet а low-caste Indian who bas sense 
of his own, thank all the Indian Pantheon for it and consider bim 
your brother. But you must remember every detailfor him. “І 
have forgotten it” seems to his mind an all-sufficient excuse for any 
sin of omission. I may be permitted to suggest here & subject for 
а paper which would be very interesting to many of us; a paper оп 
“The Indian Workman: his Idiosyncrasies and his Management." 

Having had to refer to dust and dirt, I do not think people out 
here are always as careful as they might be in protecting their 
machinery from the deteriorating influence of grit and dust. One 
sometimes finds even in Europe-bred Europeans a tendency to fall 
in with the views and habits of the natives. Of course, as regards 
dust, it matters little where a carpenter's bench or а blacksmith's 
forge is placed; ап open shed with а dust.generating mud-fioor is 
about as good as anything for ordinary work. But it does make a 
difference whether first-class machinery, especially dynamo- 
electric machinery, but also finer lathes and milling machines, are 
plumped down on a gritty mud-floor or in а cobwebby dark, damp 
corner, or whether the machines are placed in а well-lighted 
machine room provided with & proper brick-on-edge or patent stone 
floor. It is true a pakka floor costs money: but the ruining of 
good machinery by grit is not exactly a cheap operation either. 
There is another superstition alive in the minds of some people, 
and that is, that a dark corner is necesssrily a cool corner. This is 
by no means the case; 85° F. іп a dark, damp room is often less 
bearable than 95° F. in a well-aired, well-lighted room. It is quite 
true that the Indian coolie is accustomed to dirty surroundings, and 
although hardly thriving on dust and dirt, the coolie feels quite 
happy init. But even he is not accustomed to a life in dark, con- 
fined rooms. A great part of the Indiau's life is really spent in the 
open air and in the sunlight, and he will do his work all the better 
and the more cheerfully if you give him plenty of air and light in 
your workshops. Probably the best position in Bengal for an engine 
and machine' room is to have its length in a north-south direction. 
It should have large venetianed doors in the south and north walls, 

lain walls on the east and west sides, and in these wallsa row of 

round or square windows higher up near tke ceilings. This 
arrangement provides а good through-draught and plenty of light. 

In this connection I may allude to the subject of paint and 
varnish. Of course, anything gaudył looks unworkmanlike ; sober 
tinte like chocolate-brown or olive-green suit an engine room best; 
but it pays well to spend some trouble and money on one's engine 
room. Just place tbe same native in cbarge of two precisely 
similar macbines as far as the finich of the working parts is con- 
cerned, but leavé one in the rough state and paint the other, sothat 
the latter presents а pleasing appearance, and then watch how the 
coolie-attendant treats tbe two machines, Не will treat them 
exactly according to their looks. 

Finally, let me say a few words about our friend the mistry. A 


good mistry is an estimable and very useful member of society, 
trustworthy on the whole, although requiring the guidance of а 
superior to prevent his energies from flagging and his activity from 
being directed into wrong channels. As long as he moves along 
well-trodden paths he is safe; he becomes dangerous only when he 
begins to theorise, when he acts on self-conceived hypotheses, when 
he follows out new lines of thought. Let me conclude my lecture 
by relating one or two incidente. 

You will remember that the original Brush lamp had a cut-out 
arrangement which included & hinged soft-iron armature; if I am 
not mistaken, it was precisely this cut.out which made the good 
old Brush lamp a commercial success. An intelligent mistry once 
had charge of about a dozen of these lamps, and he evidently had 
been puzzling his brain over this cut-out arrangement. The out- 
come of his investigations was that the cut-out served no useful 
ратро whatever, and the uselessness of the arrangement grated on 

is sense of tke fitness of things. Nature causes the gradual dis- 
appearance of parts which fulfil no useful purpose; the mistry 
went further; he wrenched off the cut-out arrangement in all the 
12 lamps. It did him no harm, bat he did not see the good of it. 

Worse was the fate of a Lord Kelvin’s electrostatic voltmeter. 
The native mistry in charge of a certain installation had, guided by . 
some unaccountable theory of his own, come to the conclusion tbat 
the connections at the back of the switchboard — they had been 
made under the personal supervision of a European electrical 
engineer— were wrong. Во һе altered the connections, and in doing 
so he disconnected a pilot wire which was connected up to one ter- 
mioal of the voltmeter. Of course, the voltmeter ceased to indicate, 
and the mistry jumped to the conclusion that the voltmeter had 
gone wrong. So he opened it out, and in doing во, broke the sus- 
pension. But he was quite up to the occasion, and replaced the 
elastic strip by a bunch of No. 40 copper wire abstracted from а 
flexible. You may imagine the result. 

But all this is good-natured mischief. The moral status of the 
man plays no part in it. It is different with the manufacturer at 
home who thinks that anything is good enough for India; it isa 
different matter with the native who puts a nut between the arma- 
ture and the pole-piece of а dynamo to get another native, whose 
place he covets, into trouble. There is no absolute protection 
against this latter kind of evil influences. 

And berewith let me вау good-bye to the whole crowd of 
agents, mechanical, physica], chemical, and biological, who affect 
our happiness in this hot and moist country. А 


DISCUSSION. 


Mr. C. T. WiLLIAMS observed that the paraffin wax used in the 
manufacture of instruments at home, appeared to be softer than that 
imported into India for use in the country. This was specially pre- 
pared to resist high temperatures and, as а rule, no difficulty was 
experienced with regard to this wax oozing out of instruments, 
although this was sometimes the case with English-made instru- 
ments. It had been found possible to harden wax by melting up 
resin with it. For preventing rust this speaker found that Rangoon 
oil (tbe imported, not the local article) was excellent, and that a 
satisfactory way of storing bright steel parts of instruments in 
damp climates was to wrap them in paper soaked in Rangoon oil. ' 
The Indian Telegraph Department had not hitherto manufactured 
resistance coils with manganin wire, but this was about to be tried. 
He was interested in learning that this metal was, in a slight 
degree, liable to rust, but as the wire would be double silk covered 
and soaked in paraffin, there would be no reason to apprehend that 
it would be in any way injured. "This speaker drew attention to the 
very bad work put inside induction coils by some makers at home. 
It was no uncommcn thing to find а coil fail owing to soldered 
joints being corroded through, this being due to the fact that resin 
bad not been used for а flux. The connection to the condenser was 
also very faulty. This sometimes consisted of a piece of wire ргева- 
ing on the tin foil, and kept in place by a piece of board. The 
board warps and the connection fails. He asked for further infor- 
mation as to the preservation of lenser, and stated that he found 
what was known as cheese cloth to be very useful for cleaning them. 
The great enemies of india-rubber he found to be light and 
dry beat, Rubber appeared to keep well in dark damp places. 
He had noticed that recently makers had discontinued polish- 
ing ebonite on instruments, and this had certainly improved 
the surface insulation. He had tried using unpolished ebonite 
on an electroscope, which was required to retain its charge for 
a long period, and found that it would do so for as long as 24 hours 
instead of а very short time when polished ebonite was used. 
There was, however, nothing new in the idea, as it had been used 
by Prof. Ayrton years ago. 

Father Laront stated that, in his opinion, aluminium was а 
most unsatisfactory metal for use in that country, owing to ite 
rapid oxidation, and that he would never use it for any instrument 
wherever. Incidentally also he considered nickelling to be better 
than silvering. 

Mr. EusTACB: Owing to my position in Calcutta, I havea great many 
instruments and machines under my charge, and one of the hardest 
problems I have to solve is how to preserve them. In our two electric 
supply stations we have 18 dynamos, and I might almost say а 
countless number of instrumente, all of which require the greatest 
care in their preservation. The conditions that prevail in a hot 
moist climate are such, that it appears almost impossible to make 
the mind of & European manufacturer, dwelling in cooler climes, 
understand. I think, however, that our cousins across the Atlantic 
are more open to receive new ideas, and to adapt themselves thereto. 
The Professor finds, and I think so many of us do also, that bis 
goods are damaged before they reach him, but I do not suppose that 
it is always possible to so design а sensitive instrument, and 
despatch it, however carefully packed in its working state, so that 
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it could be sent by rail in the United States. Manufacturers, how- 
ever, seem to think differently, and instead of taking a delicate 
instrument as much ач possible to pieces, and packing the pieces 
separately, they seem to consider it sufficient to stuff the moving 
narts up with silver paper, and pack the instruments in straw. 
The coneumer’ meters sent out for the Calcutta Electric Suoply 
Cornoration, although excellently packed in hermetically sealed cases, 
as often as not arrive with pinions and gear wheels covered with rust. 
I would suggest that in a case like this, where the rust m ust be due 
to aweating inside the case, that all the- cases should be well dried 
with unslaked lime before receiving their contents, and being 
sealed up. In the other direction, however, that of mechanicil 
injury due to bad packing, I think, lies one of the chief causes of 
complaint. The Professor is fortunate enough to get the goods 
packed in wood shavings, but I presume that the cost of these is far 
greater than straw, hence the adoption of the latter in spite of the 
fact that all bright parte packed in straw arrive in a thoroughly 
rusty state, and also of repeated warnings not to do so. 

I have a European foreman under me, who has lived a great many 
years in this country without ever having been home. Не is a 
German by birth, but has forgotten his native language, and bas not 
yet learned Englisb, much less Hindustani or Bengali. Perbaps 
this accouota for his occasional want of thought, as he must have 
some difficulty in thinking at all being master of no language. 
Well this well-meaning and hard-working man was one day attend- 
ing to a fault on the underground mains, and after he had repaired 
the broken cable, he pushed а pin through the insulation to see 
whether the current had again been turned on. Happily а repre- 
sentative of the cable company was present and explained the 
iniquity to the experimenting foreman. The mistry isa good man 
at one inh, and generally when thoroughly trained can be relied 
upon. Excellent men can be found to do such delicate work as 
repairing instruments, and although they are not very fast they do 
the work well. I do not remember any case of a dynamo being 
burnt out from heat, pure and simple, without some other cause at 
the back of it. The springs on some of the meters recently im- 
ported have been gilded, and this I find fairly satisfactory, although 
I have bad much trouble with ordinary springs previously. I have 
had cases where а resistance of manganin [? manganese] steel after 
withstanding heat for а certain length of time had disintegrated, so 
that it crumbled in the band. "There is no question as to what is 
the fundamental difficulty in preserving instruments aud machinery 
in Calcutta, it is the climate, which has often the same effect on 
men. Temperature is often а great trouble, and during the hot 
weather, I have kao*n the temperature on the station switchboard 
to be as high as 112° F., and this with an atmospheric humidity of 


cver 90. 
( To be concluded.) 


AN OIL ENGINE CENTRAL STATION.“ 


By HOWARD S. KNOWLTON. 


A RADICAL departure from existiog central station plants is afforded 
by the new electric light plant at Jewett City, Conn., a town of 
about 3,000 inhabitants, located on the Worcester division of the 
New York, New Haven and Hartford Railroad, some 10 miles from 
Norwich, The new plant, which was started about the middle of 
July, has the distinction of b2ing the first central station in this 
country to adopt the Diesel oil-burning engine as its source of 
motive power, and represents an interesting example of elimina- 
tion—no boilers, stacks, coal bins, stokere, economisers, or heaters 
being necessary. Compactness is the key-note of the whole design. 
Until the new plant was started, Jewett City was lighted elec- 
trically by a 60-xw. Westinghouse 2,200-volt 60-cycle single-pbase 
alternator driven by water-power at the Aspenock Bleachery. The 
claims made for the Diesel engine, convinced the town authorities 
that & new station could be operated with profit. and the result 
repreeents one of the most advanced types of small lighting plante 
to be found in the East. 

The power station is located on the west bank of the Pacbaug 
River. It is a neat brick building one story bigh, with a monitor 
capped roof. The length of the etructure is only 37 ft. 8 in., and its 
width is 30 ft 8 in., while the beight from the top of the founda- 
tions to the top of the monitor figures up about 26 ft. А small brick 
. chimney about 8 ft. high carries away the products of combustion 
discharged from the engine cylinders; before entering the chimney, 
the exbaust gases pass throueh a muffler. The interior brick walls 
are painted white, and the station is well provided with windows 
on all sides. 

At present there is but а single room in the plant. The height 
of tke room is 14 ft. from the floor level to the bottom of the hori- 
zontal beams of the roof truss. Space bas been provided for a 
small office in the north-west corner of this room. A double door 
5 ft wide is built in the west wall to permit the easy ingress or 
egress of machinery. Probably one corner of the room will be 
titted up as a repair shop later on. 

The oil supply for the engine is drawn from two storage tanks 
set underground near the station. Their combined capacity is 
6,500 gallone. The oil, which is crude, is brought to the plant in 
tank wagons holding 640 gallons, and costs 4°6 cents per gallon 
delivered. It is pumped from the main tanks to a vertical tank 
holding 40 gallons, and from this tank it is supplied to the engines. 


* The American Electrioian. 


The generating plant consists of two 60-x w. Westinghouse single- 
nbase 2,400-volt 60-cvole alternators, belt-driven by two 75-в.нр. 
triple-cylinder Diesel oil engines, of the vertical marine type. The 
engine cylinde:s are all 15 in. stroke and 10 in. diameter. The 
I H P. of each engine is about 100. 

The engines constitut the most interesting feature of the plant 
and were built for the American Diesel Engine Co., of New York, by 
the Int srnational Power C»., of Providence, R I. They operate on the 
well-known Otto cycle of admission, compression, combustion, 
expansion and exhaust, but differ radically from ordinary gas and 
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Fic. 1.—TRANS8vERSE SECTION OF PowrrR HoUsE. 


oil engines in the character of the combustion. This is not of 
explosive character, but is steady combustion at high compression 
temperatures. During the compression stroke tbe cylinder contains air 
only, and the temperature due to compression ignites the com- 
bustible charge wivhout the need of electric spark or ignition tube 
apparatus. The clearance is about 7 per cent. of the cylinder 
volume, and the combustion of the vaporised oil does not increase 
the pressure caused by the compression. The cylinders are sym- 
metrically mounted on the engine housing and drive s single shaft 
through cranks having 120° displacement. 

The valve operating cams are on the usual secondary shaft driven 
by the main shaft through an intermediate gear. The admission 
and exbaust valves aro driven by two of these cams. The move- 
ment of the admission valve particularly is very slight. The oil is 
driven into the cylinders by compressed air through a 


Fic. 2.— ELEVATION AND ARRANGEMENT OF ENGINES. 


series of perforated brass washera, and enters the cylinders 
in the form of a fine spray; an auxiliary air compr's*or, 
driven by belt from the engine, supplies the air for this 
purpose. The air which supports the combustion is drawn into 
the cylinder through an automatic mushroom valve, and 
is compressed on the up stroke to between 450 and 525 lbe. pressure 
per square inch, corresponding to a temperature of about 1,000" 
Fahr. The fuel valve is open for about one-tenth of the working 
stroke, and the fuel is let in and consumed during the whole or a 
of this period as determined by the action of the governor. 
At the termination of the fuel supply, the resulting gases of com- 
bustion work expaneively during the remainder of the stroke. The 
combustion is singularly complete on account of the large quantity 
of oxygen in the cylinder at the beginning of the working stroke. 
Any grade of crude or fuel oil may be employed in the engine. 
The fuel oil is delivered to the fuel-ad mission valve by a pump 
driven from the cam sbaft, One pump cylinder is provided for 
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each of the main cylinders, and behind each is a by-pass valve, 
which, wbea open, allows the oil to flow again to the suction 
side of tte pump instead of to the fuel valves. The length 
of time toast these by-pass valves are open is controlled 
by the governor, which is of the centrifugal “ Begtrap” type. Тһе 
by-pass valves are opened by three arms pivotsd at one end 
on a shaft which the goverior raises or lowers. These arms ars 
operat:d by connecting rods driven by eccentrics on the pump- 
driving shaft. By а link connection, the governor collar thus 
iacreases or lessens the distance between the top of the by-pass 


valve rods and the arms which open them. Upon the relative 


distance between the top of each valve rod and its corresponding 
arm depends the length of timethe valves are open, and the con- 
sequent duration of oil supply for combustion purposes. 

Aft r the fuel valve closer, the gases work expansively, and the 
atmospheric and terminal pressures differ but little. The effect of 
toe compressed air used to inject the fuel is inappreciable. The 
admission valve is open a conttant length of time, but the fuel 
supply is controlled by the governor as just described, so that only at 
full loads is it injected into the cylinder during the entire period 
that the valve is open. It һа» been stated that the thermal effi- 
ciency of the Diesel engine runs aa high as 38 per cent. 

In general outward appearance the engine resembles the ordinary 
marine type of steam engine. The connecting - rod is carried directly 
on а piu inside the piston, as usual in single-acting engines. The 
reciprecating parts are all enclosed within the engine housing, 
which is fitted with detacbable plates for easy access. Lubrication 
is automatic, & large oil well in the lower part of the housing 
doiag service as а bath into which the connecting-rod crank end 
plunges at every revolution. Double fly-wheels are provided 
for each engine in addition to the driviug pulley. 

The engines are started by compressed air from auxiliary reser- 
voire, which are filled by the engine-driven compressor already 
mentioned. The attendant opens a starting valve which admits 
compressed air to drive the piston for two or three revolutione, 
after which tue compression in the cylinder is sufficient to ignit» 
the charge; the startiug сат is thrown out of action automatically 
аз вооп аз the attendant throws in the admission and exhaust valve 
mechanism. Enough air is always stored in these reservoirs to 
enable the plant t» start with ease. 

In the drawings of the plant reproduced herewitb, the auxiliary 
reservoirs are not shown located exactly as finally installed ; 
but no essential feature has been changed. On the east side of the 
building, just outside of the engine-room vall, is located & wooden 
water tank with a capacity of 7,000 gallons. The water from tbis 
tank is circulated through the jackets of the engines and is used 
over and over again. Each engine drives а small pump beneath 
t de floor which replenishes this tank when necessary. 

Each of the two alternators is mounted on timbers, and is com- 
pound wound, driving its exciter by belt. The exciters are each 
1:5 xw. 125-volt machines, and run at 1, 300 r.p.m.; these are 
also mounted on short timbers for insulating purposes. The 
wiring from machines to the switchboard is carried below the floor 
level, and all 2,200-volt cirouits are run in lead-covered cable. 

The switchboard is located on the south side of the generator room, 
and is composed of two panels of special marbleised slate sup- 
ported by a steel tubing frame. Rubber mats are placed in front 
of botb machines and switchboard. The board is 8 ft. long 
aad 5 ft. high. Each machine is protected by an Elden circuit- 
breaker which is modified so as to short-circuit' the compounding 
winding at tae rectiüer after the exciter circuit has been opened 
automatically. Each pauel contains & machine voltmeter and 
ammeter in addition to the cirouit-breaker, and a double throw, 
double-pole intzrlocking switch for connecting the commercial 
circuits t» eitner alternator. In addition, one panel carries t vo 
double-pole single-thr»w exciter maia switches, and a double-pole 
double-throw horizontal station lighting switch which throws the 
incandescent limps, which illuminate the plant, upon either 
exciter. | 

Оле of the panels also cont ins а double-pole double-throw quick- 
break switch for connecting the series street lighting incandescent 
circuit with either al:ernator. To provide against excessive voltage 
at the lampe, in case any one of the series incandescents burns out and 
short circuits torough the base, віх lamps have been installed on one 
of tae panels in connection with а radial switch, which throws 
them in circuit one by one as may become necessary to replace 
burned-out lights. The street lighting circuit is also provided 
with an indicating ammeter. Rheostats for the alternator fields 
are to occupy the lower central portion of one panel of the switch- 
boer 1. 


Tue station wiring is run in neat parallel lines from the 


switchboard along the wall to the apertures where the 
circuits leave the building. At present there are two siogle- 
phase commercial circuite supolying house-to-house transformers, 
and one street series circuit made up of 30 c P. 5 5· ampere incan- 
descent lamps. The total connected load is equivalent to about 
2,000 16-с.р. lamps at present. There are no direct-current circuits 
in the town. 

The econcmy of operation shown by the Diesel engines is of 
interest. The machines in the new plant are guaranteed to operate 
on 0°47 lb. of oil per brake horse-power hour at full load, and оп 
05 1b. oil per brake hoise-power hour from friction load to full 
load. With oil at 4:6 cents per gallon, this means about 1 cent 
per kilowatt-hour, including wages and supplies, the attendance 

Tequired being very small The high efficiency of the engines, 

wided to 75 small relative cost of attendance on account of the 

licity of the apparatus, gives the Jewett City plant every 
en of ficanciai e if it is properly operated. The esti- 

} gost Of Operating an equivalent steam plant was probibitive. 
Ж # plant ie owned by the town, and it is expected that 
2 which last year were about 26,500, will be greatly 


increased as a result of the reduced cost of the service. The results 
of operation at Jewett City will undoubtedly be watched with 
special interest by tuose who are concerned with the development 
of lighting and power enterprises in small towns. The plant was 
installed by Н. B. Rust & Co, of Providence, R.I. 


THE FIDUCIARY POSITION OF LOCAL 
AUTHORITIES. 


IF the representatives of ratepayers upon the local councils 
thoroughly grasped their position as trustees of public money, and 
their liability to be surcharged as in the recent case at Romford, they 
would not resent the proposals of the Select Committee, which 
are to practically place the responsibility for speculative under- 
takings upon the ratepayers. : 

The Committee express а doubt as to whether the extent of the 
financial burdens consequent upon the powers sought to be 
obtained, are sufficiently brought home to the knowledge of the 
ratepayers, 

In the case of the promotion of Bills, it is true that under the 
Borough Funds Act, the consent of the ratepayers ie necessary, but 
everyone knows how imperfectly this is carried out, with the 
result that the bulk of those interested really know nothing of 
what is being done. 

It is often the case that in what is termed an Omnibus Bill, con- 
taining a large number of matters of a most ordinary aud routine 
character, one or two paragraphs are inserted under which trading 
powers are sought which might involve risks that the majority of 
ratepayers would object to if their attention were specially called 
to them. 

Of course it will be said that if the ratepayers are vigilant and 
take a proper interest in the management of their local government 
affairs, they possess the means of preventing their representatives 
from rash undertakings, but the procedure is clumsy and imperfect, 
even in the promotion of Bills, and still more so in the case of pro- 
visional orders, which may be applied for without any previous 
mandate from the ratepayers. 

If the local authorities, before taking any action outside their ordi- 
nary duties, which involved such trading operations, for example, 
аз the supply of electricity, were compelled to submit the proposal to 
& poll of the ratspayers, the responsibility would be undertaken by 
them and their representatives supported in their fiduciary 
position. 

Theargument that ratepayers in electing representatives practi- 
cally give them power to act for them to aa unlimited extent, can 
ony fairly apply to routine management upon existing lines of 

i 


cy. 

The Select Committee on Bills promoted by local authorities, as 
well as the Committee on Municipal Trading, wisely recognise this 
principle in their respective reports and the irritation apparent in 
some quarters, which threatens opposition to their recommendation, 
will be unlikely to assume a very formidable character. 

It is satisfactory to find that the drastic proposals for establishing 
& thorough audit of municipal accounts is already publicly approved 
by some of the town clerks whose opinions have been solicited by 
one of our contemporaries, notwithstanding the statement of the 
journal in question that the report of the Committee, if carried 
iato effect, would practically rob the local authorities of the 
financial control of their undertakings." 

The clerk of the Merthyr Tydfil U D.C. thinks the suggested 
audit admirable, and says that "heaping up loans is a curse to a 
district and misleading to the ratepayers " 

The town clerk of Sheffield almost lost his breath at the drastic 
character of the Committee’s recommendations, but nevertheless 
admitsthat ''the present system of audit by the elective auditors and 
the Mayor's auditor is scarcely to be commended ; and it is also true 
that there is a lack of uniformity in the method of audit pursued by 
different local authorities." 

Then, again, the town clerk of Sunderland says that all will 
agree as to the desirability of a uniform and complete system," 
and approves "the recommendation as to the form in which the 
accounts should be kept as probably the best that could be made." 

Such opposition as the foregoing will not produce a very formid- 
able barrier to the adoption of the suggestions of the Committee. 

The real objection to the proposals appears to be in the fear tbat 
the auditors will express an opinion ороо the necessity for and 
adequacy of reserve funds, and in respect of depreciation and 
obsolescence of plant, in addition to statntory einking funds." 

If such duties are undertaken by the auditors, the position of the 
municipal electricity undertakings will not be recognised by those 
who have acted on tbe principle that the statutory sinking fund 
covers provision for depreciatioa and reserve for autiquation and 
contingencies. 

We agree to some extent with tbe town clerk of Sunderland in 
his preference for certain principles of accountancy being estab- 
lished by positive and general compulsory enactment, bat this could 
only be applied to such matters a* provision for depreciation, while 
items of expenditure fairly belonging to the electrical undertaking, 
and wbich, in many municipal accounts, are cbarged to other 
departments, would be necessarily left to the auditor's decision. 

After such opinions as those ex pressed in the Committee's report, 
it is obvious tbat the distinction made in the Board of Trade form 
of accounts for municipalities and companies, with ,reference to 
depreciation, can no longer be maintained.  Theyj'dispose of the 
eontention that the sinking fund affecteithe question; and, indeed, it 
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issurprising that the idea should ever have been entertained that 
payment for plant by instalments instead of cash down, could cover 
anything beyond the items which were represented by the loan. The 
limited reserve fund against contingencies is only “authorised” 
and not made an absolute condition of the undertaking, and hence 
the number of municipal electricity trading accounts in which no 
provision is made either for depreciation or a reserve fund. 

In the article upon Local Audit,” by a Legal Contributor, in 
our issue of August 14th, attention was directed to the extravagance 
under the head of wages, which a careful auditor might deal with. 

This question of wages is a very importent one in connection 
with those undertakings which are controlled by the labour- 
governed municipalities. 

From our knowledge of the methods adopted in drawing up the 
accounts of municipal electrical undertakings, we are convinced 
that if a searching and absolutely independent audit were made, 
many workings of wheels within wheels would be exposed to the 
enlightenment of ratepayers. How frequently, for instance, when 
it is ccnsidered that the occasion demands it, is the salaries and 
wages item manipulated, certain proportions of these being in- 
cluded under quite different headinge—such, for instance, as 
buildings, especially while extensions are being carried out. In 
thie way the working costs are made to appear lower than they 
really are, and consequently the net result of the year's working is 
&wollen to the same extent. 


ELECTRICITY IN MINES. 
By T. OAMPBELL FUTERS. 


(Concluded from page 288.) 


THE great trouble hitherto has been caused by the motors 


being too small for the work they bad to do. Many arma- 
tures have burnt out, and the risk of firing an explosive 
mixture has been greatly increased ; but further than this, 
the stoppage from this or amy other cause is а reduction of 
the output and consequent loss. The motors should be 
enclosed and be able to do their work without sparking, and 
this can be accomplished by the simple process of making 
them bigger; and no motor ought to be sent into the 
workings of а mine unless it can do, without sparking, at 
least 25 per cent. more work than it will be required to do, 
and after six hours' run at full load, the temperature rise 
should never exceed 60? to 80? above that of the mine. Of 
course, it is important to keep the weight and dimensions to 
a minimum, but it is а mistake to do во at the expense of 
the usefulness of the machine; and the brush-gear of 
coal-cutter motors should be designed to minimise, as far as 
possible, the sparking due to the vibration of the machine. 

As to danger from cables breaking, there ought not to be 
any, as cables should not break; but so long as inferior 
cables, working at a high density, are led into workings, tied 
up to the timbering or a cheap insulator by pieces of etring, 
with badly twisted dry jointe, what elee can be expected ? 
And this is the class of work that is being done at the present 
day. The idea of tying cables up by pieces of string is to 
prevent the cables from being broken in the case of a roof 
fall. The inventor of this brilliant system seemed to forget 
that a heavy enough fall might occur, not only to carry the 
cable to the floor, but to crush or even sever it. 

Braided and insulated, armoured, concentric, and twin 
cables have all been suggested as the best, but all are liable 
to be bruised or broken by a heavy fall. To bury them is ob- 
jectionable ; to run them in iron piping is difficult and expen- 
sive, and in wet places they would rapidly corrode ; and as a 
simple means to ensure complete protection, the writer has 
suggested running plain highly insulated cables in strong 
wood casing, shown in fig. 2. This casing, which 
may be creosoted or haskenised, if laid upon the floor, or 
fixed to the walls, is strong enough to resist а very 
heavy fall, would be practically damp-proof, and flexible 
enough to yield to an upheaval of the floor; it cannot be 
touched or interfered with by workmen, and can be 
examined at any moment by unscrewing a length of capping. 
This should be led as close to the machine as possible, 
leaving only a minimum length of trailing cablex For 
traction, however, bare overhead wire is necessary; but it is 
questionable if it will ever become a suitable means of 
haulage in this country. Shaft cables should be highly 
insulated and armoured with galvanised iron wires covered 
with compound. The writer has sdopted the method shewn 
in fig. 1 for suspending these, quite clear of everything, 
and they are connected to cast-iron watertight junction 


boxes at both top and bottom, with large taper and screw 
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socket terminals, mounted upon a slate base. The armour- 
ing is, of course, earthed, but so long as the insulation 
between the armouring and conductor is not damaged, no 
leakage can result. 

For underground lighting, wood casing or lead covered 
cable is preferable to steel tubing, owing to the rapid cor- 
rosion of the latter and danger of stripping the insulation 
when drawing in the cables. 

Switches, fuses and starting switches have also generally 
been too small and of inferior design, and so long as colliery 
managers are in the hands of electrical engineering firms in 
keen competition with each other, with no standard of 
quality for guidance, this state of things will probably con- 
tinue. All switches for underground work in exposed poai- 
tions should be strongly encased, have ample contact surface 
and a low current density ; and starting switches should be 
fitted with automatic no-voltage and overload release. 
Fuses should be simple, easily replaceable, in flame-tight 
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boxes, and arranged to blow with not more than 20 per cent. 
overload. 

Distribution should be as far as possible controlled from 
the main switchboard on the surface, or a main board situated 
at the bottom of the downcast shaft. They should have positive 
and negative slates, and double-pole switches and fuses. 

Generally, too much stress connot be laid upon the 
necessity of having everything of the very best quality and 
carefully designed ; strict supervision and a high insulation 
resistance test shoald be rigidly enforced. Periodical teste 
should be thoroughly carricd out, and any fault located and 


. put right without delay. 


The question of voltage, and the installation of three- 
phase or continuous current has given rise to considerable 
discussion. Three-phase induction motors have been advo- 
cated, as they get rid of the commutator, but against this 
there is greater starting difficulty, and slip rings are as 
objectionable as the commutator. The only real advantage 
three-phase can have over continuous current is in the use cf 
higher pressures, and so reducing the cost of line wire; but, it 
is to be remembered that, though the workings of a colliery 
may exceed a distance of one mile, it would probably 
rarely be necessary to transmit any great amount of 

wer beyond that distance, and it is generally acknow- 
edged that up to one mile there is no saving in first 
coet by adopting three-phase in preference to direct current ; 
and, further, the introduction of transformers only compli- 
cates matters, and adds another risk of breakdown. On the 
other hand, for some purposes, induction motors may be 
more suitable than cuntinuous current motors, but these 
occasions are so rare as scarcely to justify the installing of 
three-phase plant. 

Generally, wbere there is a group of collieries, and it is 
desired to transmit energy to them from one centre, a high 
pressure three-phase alternating installation may provecheaper 
and more economical than a continuous current one ; but for 
a large colliery supplying its own energy there can be no 
question that a 500-volt continuous-current plant would 
prove to be best, and a well-arranged three-wire system 
would probably save more copper in line-wire than three-phase 
working. Altogether too much has been made of the saving 
in line-copper by the advocates of three-phase installations. 

So far, with good work no trouble of any consequence has 
been experienced with pressures up to 500 volts, and there 
need be no hesitation in carrying such a pressure to the 
the coal-face ; but this is about the limit, The higher the 
pressure the more difficulty with the insulation, and to 
anyone fully conversant with the conditions of mining work, 
it is simply absurd to think of introducing pressures in the 
workings, of 1,000 volts and over. 
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Whilst electrical energy can with advantage be applied to 
all colliery machinery underground, and to much on the sur- 
face, itis not desirable, аз some engineers have proposed, to 
replace the heavy steam winding and pumping engines with 
electric motors. These are usually placed comparatively 
close to the steam boilers, and therefore there can be no 
saving in first turning the steam energy into electrical, before 
applying it. Winding engines at their best cannot be made 
economical owing to the constant stopping and starting, and 
with quick winding, energy is not only used to start the 
load, but also to bring it rapidly to rest. Where it is 
required to supply energy from one centre, to & group of 
collieries, the conditions are altered, and the introduction of 
electricity for winding and pumping may result in a con- 
siderable saving, but there is no need to go to extremes. 

Besides generating electricity for colliery purposes, it 
might with advantage be extended to supply light to the 
cottages, shops and streets of the colliery village, which 
would, no doubt, give a fair return on the capital laid out. 
Much more might be done in utilising slack coal and dirt, 
by the erection of proper furnaces, and even the erection of 
destructors to burn the village refuse, which, especially 
when ooals are supplied free to the workmen, has a much 
higher calorific value than town’s refuse, would probably 
prove a paying investment. 


CARRIAGE OF MERCHANDISE ON ELECTRIC 
TRAMWAYS. 


By THOMAS UPTON, 


Goods Traffic Manager to the South Lancashire Tramways and 
Liverpool and Prescot Light Railway Companies. 


(Concluded from page 293.) 


THERE are also 80 many matters to be continually borne in 
mind by the clerical and porterage staff actually dealing 
with the receipt and forwarding of traffic, that it becomes a 
necessity to issue for their guidance special instructions in 
the form of standing orders covering such matters as 

The proper quotation of rates, with the necessary refer- 
ences to risk for loss, damage, or delay. 

Injuries to the public and servants of the company on the 
latter’s premises. 

Supply of plant, trucks, sheets, sacks, ropes, &c., to the 
depóts, and the disposal of surplus plant en route. 

Disabled stock and loads requiring adjustment in transit. 

The proper loading and sheeting of wagons, and binding 
of loads to ensure safe transit. 

Collection and delivery of merchandise and the proper 
handling of it. 

Warehousing of merchandise, provisions, &c., and 
wharfage of oils or other dangerous liquids, vegetable 
fibres, &c. ; 

Correct invoicing of merchandise, charges, &c. 

Loading of live stock in disease affected districts, and the 
cleansing of wagons as required under the Board of Agricul- 
ture regulations. | 

Merchandise received unentered, particulars to follow, 
and missing. 

Seizure of goods at depóts under writs and stoppage of 
goods; in transit. 

Proper rendering of accounts and keeping of corre- 
spondence. 
Accommodation provided at depóts, &c. 

Another matter of some importance is that of “sundry 
charges made to firms by the railway companies for вег- 
vices rendered, bat which many consider should be or are 
included in the rate charged for conveyance, When the 
nature of the services performed, however, are looked into, 
is will be seen that the charges so made are nos, and 
could not have been, included in the original rate for con- 
veyance, therefore it may be reasonably expected that some- 
what similar charges will be made in tramway and light 
railway working, and will include charges for :— | 

Cartage beyond a fixed boundary of, вау, one mile radius 
from any depót at which the rates charged include collection 
or delivery service. 


Special cartage rate for traffic conveyed at “ Station to 
station“ rates, or for articles of exceptional weight or bulk, 
say, over 8 tons each, and requiring special facilities for 
handling. 

Small charge for the special facilities provided by the 
company for loading or unloading of such heavy articles, 

* Split" delivery charges where firms send merchandise in 
bulk, at а cheaper rate than would otherwise be charged, 
and then divide up the bulk into small portions and instruct 
the company to deliver to various customers. 

Charges for second cartage, through no fault of the 
company. 

The loading and unloading of merchandise where such 
service is not included in the rate charged for the convey- 
ance of the merchandise. 

Shooting, weighing, measuring, screening and making up 
of flour, grain and seeds. 

Cellaring and stacking of beer at hotels, &c. 

Weighing net, uncovering and re-covering, or opening 
boxes and replacing of bacon and hams. 

'The cording and casing of teas, &c. 

Marking and numbering of packages. 

These services are of daily occurrence, and take up a 
great deal of valuable time which can ill be spared, and in 
many instances men's time is wholly occupied in the work, 
the carriers are therefore put to expenses they would not other- 
wise be, or otherwise it could be included in a conveyance rate. 
A trader will state that his work only occupies the matter of a 
few minutes and that the charge made is unreasonable ; but 
consider all such minutes occupied on behalf of the many and 
various traders added together, and the case for such charges 
being made is strengthened and apparent, although the 
writer is of opinion that the charges made in many instances 
might be reduced. This, however, is unlikely, as the railway 
companies do not care for the work and responsibilities 
entailed thereby. 

The conveyance of merchandise on electric tramways 
and light railways will have, without doubt, far-reaching 
and beneficial effects to the traders in general, inasmuch as 
they will obtain quicker transit, less damage to their traffic 
in transit, besides the rates for conveyance being consider- 
ably reduced, in some cases, probably, as much as 50 
per cent., but, generally speaking, say 25 per cent. all 
round. 

In country districts the introduction of electric traction 
must be of incalculable importance to the agriculturists, and 
farmers and landowners would do well to encourage such 
traction by all means in their power, giving as it does the very 
facilities required, being far superior to any service of motor- 
vans that might be put оп the roads. Although the latter 
would be ablé to go up to the farms, the tramway could be 
laid so as to be equally convenient to the farmer, for 
the motor-van would be only able to take, say, 
віх or seven tons, and would have to go in most 
cases long distances to the nearest railway station. On 
the other hand, the farmer would be in a position to load 
at will several tram wagons with a capacity of, say, 16 tons 
each, saving the cost of loading to motor and from motor 
to railway wagon at the railway station, reducing the rate 
accordingly and getting a quicker transit without tranship- 
ment of the produce and the consequent delay. This would 
be brought about by the use of flat-deck wagons with detach- 
able bodies, and in many cases the tramways would be 
in a position to convey the traffic to the markets direct, at 
rates much below those charged by the railway companies 
and in less time. 

For small quantities of produce а special van could be run 
at stated times each day round to the various farmera, and 
the traffic gathered en roule at much less cost than could be 
done by motor-van or by carts, It need hardly be pointed 
out that heavy motor-vans would not b» able to go every- 
where on a farm, and that it would be necessary for the 
farmer to bring his produce to some suitable spot on his 
land for loading purposes. 

It would be idle to attempt in this article to organise a 
complete system of merchandise distribution; but if 
facilities were given, it is safe to say that the advantages 
to ba derived therefrom would be fully appreciated, and 
the traffic would grow rapidly, and during developments, 
experience would be obtained, as to the (requirements of 
the various classes of merchandise, which it is impossible to 
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fully appreciate in advance; further, the effects of such 
developments upon the districts covered is bound to be of 
far-reaching extent in furnishing facilities for the distribu- 
tion of merchandise which have been hitherto unobtainable. 


SOUTH AFRICAN NOTES. 


(FRoM OUR JOHANNESBURG CORRESPONDENT) 


August 3rd, 1903. 


Kalk Bay Muiznburg, C.C.—Mr. Thomas Bennett, M. I. C. E., 
engineer of the Kalk Bay-Muizenburg Municipality, has sailed for 
England рег the R. M. S. Briton for the purpose of selecting and 
purchasing material and plant for the drainage and electric 
lighting schemes. He expects to be away about four months, and 
will return to commence work on the schemes in the early spring. 

Mafeking, C.C.—A special meeting of the Town Council was held 
Jast week to consider the question of lighting the town. It was 
decided to light it by means of electricity, oil engines being specitied 
to drive the generators, and a public meeting is called to consider 
the question and to sanction a loan of £6,000 for the purpose. 

Graaff-Reinet, C.C.—The Municipal Council has decided to call 
for tenaers for a scheme of electric lighting for the town. 

Durban, Natal.—The Town Council having recently obtained 
Parliamentary powers to borrow money for municipal works, 
decided at a special meeting to obtain a loan of £300,000, and the 
town treasurer, who on previous occasions has performed similar 
service, has been directed to proceed to London for the purpose of 
arranging the loan; £100,000 is to be devoted to a new telephone 
system, the rest being expended in electric light and trams, water 
and sanitary schemes and extensions. 

It has been decided to equip tbe cranage system in the Hartley 
Barry Dock scheme with electric motors. 

Robinson G.M. Co.—A fire broke out, originating in an electric 
motor, in the chlorination room at this mine this week, and caused 
a damage of £350. 

Transvaal Townships.—The following towns in the Transvaal 
have, by a recent Ordinance, been endowed with full municipal 
powers; this will bave an appreciable effect on the electric lighting 
schemes, &c., which many of them have been considering :—Kru- 
gersdorp, Boksburg, Germiston, Pietersburg, Heidelburg, Klerks- 
dorp, Middleburg, Potchefstroom and Standerton. 

Ophirton, Johannesburg.—A well attended meeting of Ophirton 
standholders took place this week to consider the question of tram- 
way extension. ‘They finally resolved: ''That the standbolders 
present are willing to pay the Town Council, in the form of a 
special rate, the sum of £1 per stand per annum for three years, as 
a contribution towards the construction of a tramway from Johan- 
nesburg to the township of Ophirton, and also such annual sum ав 
may be required to cover loss on working for the first three years." 
It was also decided to petition the Town Council for а scheme of 
electric lighting. 

Technical Education.—The Commission deputed to report to tke 
Government on the question of Technical Education in the Trans- 
vaal, banded in to the Legislative Council sitting at Pretoria, a 
lengthy report, the following being а summary :—The Commission 
recommend that temporary premises be acquired where provision 
may be immediately made to carry on, locally, the work of а mining 
course, embracing four years of а standard at least as high as tbat 
of the course of mining engineering of the South African School of 
Mines. Other instruction of & university character would also be 
provided, and classes should, from the outset, be held in literary 
and other subjects for the benefit, among otbers, of students 
preparing for university degrees. The Commission recognise that 
one of the first steps to be taken is the appointment of a man who, 
subject to the control of a general governing body, should be 
entirely responsible for the technical work. They consider the 
emoluments of such a man should not fall below £3,000 a year, 
without residence, and that the area of this selection should embrace 
the whole of the British Empire. The Commission further recom- 
mend the establishment of a permanent institution in Johannesburg, 
and that the Government should set aside Plein Square as the 
site thereof. They also recommend the immediate requisition 
ofasite for the teaching Univereity for the Transvaal and other 
parts of South Africa, which may be willing to co-operate with the 
country in venture. The site should be within convenient distance 
of Johannesburg and Pretoria, and as near as possible to the mines 
of the Witwatersrand. A minority report recommends the suburbs 
of Johannesburg ae the site of the permanent University. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. THOMPSON & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


17,367. * Improvements in safety devices for strong current overhead con- 
ductors,” C. C. YAN DER VALCK, August lOth. (Coinplete.) 

17,309. „ Process of decomposing water by electrolysis." G. T. Freny. 
(W. T. M. McCarty and W. B. Beebe, United States.) August llth. (Complete.) 


17.481, ''Impriovements in or relating to electric joints or connections for 
railway trains." S. SAVELSOHN, August llth. 2 

17,460. * Improvements in or connected with incandescent electric lamps," 
G. Davis. August 12th. 

17,452. ''Improvemerts in electric arc amps." W. SQUIRE. August 19th. 

17,564. "Improvements in junction or inspection boxes and like inspection 
fittings used with electric wiring." E. WHiikt and J. WALDKON. August 13th. 
(Complete.) 

17,587. “ Improvements in the manufacture of electrodes for electrolytic 
purposes." G. W. Jounxson, (The Chemische Fabrik Griesheim Elektron, 
Germany.) August 13th, 

17.60 l. Improvements in system of electric lighting." H. LzirNER and 
R. N. Lucas, August l4th. 

17.605. Ап improved trolley head and arm for electric traction wires.“ 
J. J. CARTER. August lith. 

17,632. “ Improvements in electricity meters." Н. T. HARRISON. August 
14th. 

17,641. © Means for electrically operating from a distance type-writing 
machines, type-printing telegraphic apparatus, end the like.“ J. PILSATNEEKS, 
August lith. 


PUBLISHED SPECIFICATIONS, 1901. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


13,466. Improvements in railway switch and signal apparatus.” Westing- 
house Brake Co. and E. de M. Malan. Dated July 2nd, 

18,4668. Improvements in electrical interlocking for railway signalling.” 
Westinghouse Bruke Co. and E. de M. Malan. Dated July znd. 

13,501. “Improvements in apparatus for the transmission and automatic 
distribution of mail matter." G. A. Owen. Dated July 2nd. 

13,507. “Improvements in and relating to vapour burning apparatus.“ A. 
Kiteon. Dated July 2nd. 

18,610 „Electrical workmen's time checking clock." C. T. Mason and 8. R. 
Brown. (Trading as Mason & Brown.) Dated July 3rd. 

18,560. Improveinents in and relating to plating or braiding machines." 
E. L. Thorp. Dated July 3rd. 

13,0603. * Improvements in telephone transmitters." E. B. Fahnestock. Dated 
July 4th. 

13,747. Page printing telegraph.” G. S. Musso. Dated July 5th. 

18,540. ‘Improvements in stops for trolleys on electrically-propelled tram- 
cars and the like," E. J. B. Lowdon, К. Lowdon and G. Baltour. Dated 
July Sth. 

13,872. ‘Improvements in or relating to apparatus for changing the colour 
of the light employed in illuminating clock faces, transparent pictures, 
advertisements and the like." W. H. Stockall, Dated July sth. 

13,994. “Improvements in ascertaining the position of ships." W. М. 
Walters. Dated July th. 

13,9417. Improvements in and connected with electrical heaters for water 
and other liquids.” H. M. Hill. Dated July 9th. 

13,956. ‘Improvements connected with circuit breakers and brakes on elco- 
tric railway and tramway vehicles.” British Thomson-Houston Co. (W. B. 
Potter and C. D. Clarke, Schenectady, New York, U.S.A.) Dated July 9th. 

14,064. Improvements in illuminating devices," F. de Mare. Dated July 
10th. 

14,156. “ Improvements in or connected with apparatus for optical projection 
for luminous advertising and other purposes." Electrical Lumiscriptor " Co. 
and W. Claypoole. Dated July llth. 

14,2985. Improvements in or relating to audible electric signalling devices." 
8. A. Brown and J. W. Points. Dated July 12th, 

14,404. “Improvements in electric switches,” 
Pinckard, 980, South 2Uth Street, Birmingham, Alabama, U.S.A.) 
15th, 

14,415. “Improvements in and relating to means for indicating the impact 
of bodies at & distance, particularly applicable for recording targets.” 
J. Urrutia у Motta. Dated July 15th. 

14.466. ‘Improvements in electrical storage batteries or accumulators and 
in electrolytes for electric batteries." P. Steins and P. J. Smith. Dated 

14,477. “Improvements in or connected with machinery or apparatus for 
weighing tea and other granular substances," J. P. Stubbs. Dated July 16th. 


14,509. *“ Improvements in and relating to mechanism for supplying welt 
filling to looms tor weaving." W. H. Baker and F. E. Кір. Dated July 16, 

14,576. „ Process and apparatus for utilising the waste heat of metallurgical 
operations." J. Imray. (soc. Elecuro-Metallurgique Francaise, Froges, leere, 
France.) Dated July 17th. 


Н. Н. Lake. (W. P. 
Dated July 


14,830. Automatic electric tire alarm.“ W. J. Brewster. Dated Septem- 
ber 20th. 

19,072. ‘Improvements in thermostatic switches." W. F. Singer. Dated 
September 24th. 

19,228. “Improvements in systems of electrical distribution." Britisb 


Thomson-Houston Co. (A. R. Everest.) Dated September 26th. 


20,690. Improvements in elevated and sub-aqueous railways and in motor 
vehicles therefor.” R. С. Sayer. Dated December ёта. 

14,670. ‘ Improvements in connection with electric circuits." A. Н. Howard. 
Dated July 18th. 

14,952. Improvements in and relating to railway signalling apparatus.“ 
A. J. Boult. (A. Neelemans, 6, Avenue Marnix, Brussels.) Dated July 23rd. 


15,155. Improvements in and relating to conduits for carrying electric 
conductors.” H. Hirst and F. Boyes. Dated July 2éth. 

15,216. ‘Improvements in electrically-propelled vehicles and permanent 
way therefor." A. 5. V. Burnaby. Dated July 26th, 

15,315. Motor cycles." G. W. Manson. Dated July 29th. 

15,360. “ Improvements in safety devices for electrical apparatus.“ P. Rud- 
hardt. (Date applied for under Sec. 108 of Patents, &c., Act, 1889, January 
26th.) Dated July 29th. 

15,463. “ Improvements in secondary battery. plates.“ В. Kuettner, Dated 
July 80th. 

15,579. ‘Improvements іп or relating to electrolytic apparatus." A. J. Boult. 
(American Alkali Co., Philadelphia, Pennsylvania, U.S.A.) Dated August lst. 

16,150. Are lamp safety winch.” J. Lawrence. Dated August 12th. 

16,514. " Improvements relating to the working of breech-loading ordnance.” 
A. T. Dawson and J. Horne. (Patent not yet due for sealing.) Dated 
August 16th. 

16,712. Improvements in or relating to automatic apparatus for controlling 
the speed of tramcars, automobiles, and other electrically or mechanically 
propelled vehicles." II. E. Yerbury. Dated August 20th. 

16,749. ‘Improvements in apparatus for operating bulkhead doors, hatches, 
or the like.“ P. M, Justice. ("Long Arn" System Co., Corner Lake and 
Wason Streets, Cleveland, Ohio, U. S. A.) Dated August 20th. 

16,754. "Improvements in machines for eopying-and—reducing, steel dies 
engraved in relief." P. Jensen Maschinenfabrik Elektrogravure, Leipzig 
Scllerhausen, Germany.) Dated August 20th. 
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SEPTEMBER 4, 1903. 


No. 1,345. 


REFUSE DESTRUCTION AND POWER 
PRODUCTION. 


THERE is only one way properly to dispose of refuse, and 
that way is by burning it. This is no new fangled idea, as 
the burning of refuse was practised by the Israelites in the 
Wilderness thousands of years ago. What kind of furnace 
they used, or whether it was merely burnt in heaps as garden 
rubbish is to-day, we have no record, but it is certain that it 
was burnt for sanitary reasons, and not with the idea of 
utilising the heat of combustion for the production of power. 
The custom of burning up all refuse was one of the measures 
taken to prevent the spread of leprosy and plague ; and these 
diseases having, to a very large extent, been got rid of, the 
custom fell into disuse. 

But, although leprosy and plague have been practically 
stamped out, many of our more modern complaints, such as 
typhoid, cholera, yellow fever, dysentery, &c., are caused 
by, or aggravated by, the smells or gases given off by 
refuse tips. 

To bury refuse in the ground i is not to get rid of it. The 
disease germs may be kept in a state of suspended animation 
for ages until the soil is disturbed, when they break out 
again in their most pestilential forms. 

Thus epidemics have been traced to the opening up of 
burial grounds which have been disused for from 200 to 300 
years. The cholera scourge which visited London in 1854, 
the plague epidemics in Egypt and Madeira, and in Minchin- 
hampton in the first half of the last oentury, were all traced 
directly to such causes. 

Nor is the simple burning of refuse i in heaps sufficient to 
render it entirely innocuous. Whilst many disease germs 
may be annihilated by such means, others are merely driven 
off into the atmosphere in the smoke and gases. To render 
the refuse and residuals entirely innocuous, it is necessary 
to raise them to a temperature of at least 1,250° F., and not 
only so, but to keep them at this temperature for a consider- 
able time. 

Until within the past 30 years there appears to have been 
no attempt to design a satisfactory furnace to deal with 
refuse in large quantities. In the early designs the furnaces 
were of comparatively low temperature, and the refuse was 
cooked rather than burnt; and, notwithstanding the high 
chimneys used, the stench given off was unbearable. 
“Fume cremators,” or secondary furnaces, were intro- 
duced, with the object of getting rid of the smells, but it 
was not until the advent of the high temperature furnace, 
in which the temperature ranges from 1,500° F. to 
2,500? F., that the problem of the sanitary disposal of refuse 
could be said to be practically solved. 

Two difficulties still remained, viz., the prevention of the 
emission 'of fine dust from the chimney, which is driven 


off from the residuals and carried into the flues ; and the 
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disposal of the' residual clinker and ash, which amount to 
from 25 to 30 per cent. of the weight of refuse dealt with. 
The economical disposal of the latter has given rise to 
several new forms of industry, such as the manufacture of 
bricks, mortar, and artificial stone from the crushed clinker, 
whilst the fine powder is used as a base for the manufacture 
of disinfectants, Where there is a large and steady demand 
for the above products it is sometimes possible to entirely 
cover the cost of disposing of the refuse. This is the case 
at Bradford, where a profit of some hundreds of pounds is 
made annually by these means. The surplus heat from the 
destructors is used to raise steam for the crushing 
machinery. The clinker also forms a good under bed for 
roadways, and is an excellent substitute for coke in sewage 


filter beds. i 


The question of power production from refuse destructors | 


is one which has given rise to considerable controversy. 
Some few years ago there was a tendency to make this the 
primary instead of the secondary consideration, and 
destructors were erected from which great things were 
expected in the way of power. 

The result was disappointment, and not only was very 
little steam produced, but, by making this the aim, the 
efficiency of the furnace as a refuse destructor was sacrificed, 
and the destruction of refuse by burning was discredited. 
That considerable surplus heat is given off from a properly 
designed destructor—that is, a destructor designed primarily 
for the absolute cremation of refuse—is indisputable ; but 
to argue from that, that power production from a destructor 
is always profitable, is fallacious reasoning, and does more 
harm than good. сг 2 

Many excellent results in steam raising have been obtained 
from refuse destruction, and there are a few small electricity 
works depending almost entirely on the destructor furnace for 
steam. This, in itself, does not prove it to be a profitable 
method of steam raising. It is only profitable when the total 
costs of destruction are less than the cost of coal and coal firing. 
Thus, granting that in some localities the calorific value 
of the refuse is one-fifth that of coal, it means that instead 
of firing 1 ton of coal, 5 tons of refuse must be fired. And 
more than this, for every 5 tons of refuse fired, from 1} to 
2 tons must be handled in the form of clinker. The labour 
item must, therefore, be six or seven times as much as for 
coal, assuming the stokers are kept fully employed in each 
сазе, 

But in a small electric light station firing only about 1{оп 
of coal a day, the cost per ton is high, and the cost of 1 ton 
of coal plus firemens’ wages, would probably amount to more 
than the total costs of dealing with 5 or 6 tons of refuse. 
The cost of destroying a ton of refuse may be reckoned at 
28., viz, 9d. per ton for firing, and 1s. 3d. for standing 
charges. But in such a station as we are assuming the load 
occurs during only a small portion of the day, whereas the 
refuse would need to be burned during eight to ten hours. 
This necessitates storage, and probably a part of the storage 
charges would have to be debited to the destructor. 

Without following this line of argument into too great 
detail, it will be clear that as the station grows the cost of 
coal firing will gradually fall, until the stokers are con- 
tinuously employed, when the stoking cost per ton, for either 
coal or refuse, would be equal; so that the comparative cost 
for equal evaporation would be under 9d. for coal, and about 


12s. for refuse, thus leaving 11s. available towards the cost 
of the coal itself. 

It is clear, therefore, that in large supply stations the 
financial value of refuse as a steam raiser is, at the best, 
inconsiderable, although in the early stages of a small station 
it may be sufficient to supply the whole of the steam 
required, and thus help to pay part of the costa of destruc- 
tion. 

The point we again wish to impress is that refuse destruc- 
tion is, primarily, a sanitary question, power production 
being necessarily a secondary consideration. 


IN years gone by it was not supposed 
that two or more separately-driven alter- 
nators could be coupled up to the same circuit and add their 
joint efforts in supplying power to it. In 1884, however, 
the late Dr. John Hopkinson showed that while two alter- 
nators could not both act as generators if coupled in series, it 
was quite possible for them to deliver power to the same cir- 
cuit if connected in parallel. | 

It is now a matter of common experience that any alter- 
nator can be run in parallel with any other alternator. А 
single-phase machine can be synchronised with one phase of 
& polyphase machine, or one phase of a polyphase machine 
with one phase of any other polyphase machine. 

It must not besupposed, however, that the parallel opera- 
tion of alternators is a simple matter, or one that requires no 
more care than similar working of direct-current machines. 

Alternators in parallel must have the same periodicity and 
the same terminal voltage. If these conditions are not 
satisfied local currents will flow in the closed circuits formed 
by the armatures, and not only the whole work of feeding the 
external circuit may fall on one alternator, but it may actually 
be driving the others as synchronous motors. 

If two alternators in parallel have the same frequency but 
different terminal voltages, the local current flowing 
between the two machines will be wattless and leading 
in the one of lower field excitation and lagging in that 
of higher field excitation, with the result that there is a 
tendency to restore equilibrium by strengthening the weaker 
field and weakening the stronger one. This tendency to 
maintain equal terminal voltages is due to armature 
reaction, hence alternators for parallel running should not 
have low armature reaction or they will be too sensitive to 
variations of field excitation. 

Provided, then, that alternators have а sufficiently high . 
armature reaction, sudden variations or differences in 


Parallel Running 
of Alternators. 


‚ terminal voltage become automatically rectified when 


operating in parallel. 

Equality of frequency is by far the most necessary condi- 
tion for successful parallel operation. There should, in 
fact, be no tendency to inequality of frequency, which is 
equivalent to saying that the regulation of the prime 
movers must be the same. If of two prime movers 
driving parallel operating alternators one has closer regula- 
tion than the other, it will take more than its share of an 
increasing load and less than its share of а decreasing load. 
Further, tendency to inequality of frequency causes local 
energy currents to flow from the accelerating machine to 
the retarding machine, and relieves the latter at the expense 
of the former. 

With prime movers of the reciprocating type, such as 
steam engines, the frequency is not constant, but pulsates ; 
and we may go as far as to say that to produce the best 


effects with parallel operation, not only should the average 


periodicity be the same in two alternators so working, but 
the speeds of the prime movers should be identical, and the 
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number of poles of the alternators the same. Unless this is 
the case, the difference in the pulsations of the prime 
movers will have the effect of causing local currents to flow 
in the circuit of the armatures, and the capacity of the 
plant for a given rise of temperature will be correspondingly 
diminished. 

The phenomenon of “hunting,” во frequently experi- 
enoed, is entirely due to the magnetising or demagnetising 
effects of local armature currents. Get rid of these, and all 
the difficulties of parallel operation will disappear. 

With direct current machines running in parallel, the 
only precaution to be observed is that the terminal voltages 
are always the same; but with alternators the periodicities 
must be the same at each instant, otherwise deleterious local 
currents will appear. A momentary difference in periodicity 
will result in a local armature current increasing the field 
strength of one machine and diminishing that of the other, 
with the result that a diminution of the capacity of the 
plant takes place accompanied by the phenomenon of 
* hunting." 

Whenever hunting occurs, the plant is not working to its 
full capacity for the currents in the armatures, 

We have stated, and this should be borne in mind by 
designers of alternators, that a certain amount of armature 
reaction is necessary to successful parallel operation. In 
fact, if it were possible to build alternators in which arma- 
ture reaction was entirely absent, such machines could not 
be paralleled. It can be shown that the maximum syn- 
chronising power existe if the synchronous reactance of the 
combined plant is equal to the total resistance of the circuit. 


THE subject of liquid fuel is very much 
to the fore at present. There are reasons 
for this, more or less sound. Of the sound reasons 
convenience, cleanliness, and elasticity come foremost. Of 
the unsound reasons, there is the idea that liquid fuel might 
be universal if people would only realise its advantages. To 
show the fallacy of this, it only remains to point out that 
the present production of liquid fuel is only some 2} per 
cent. of the annual coal production of the world. Liquid 
fuel, however, has its uses. In Texas, it is supplied in certain 
districte to factories through mains similar to water pipes 
in the streets. This is an ideal method of gettirg fuel into 
& factory. Liquid fuel requires no hard labour in stoking. 
A large battery of boilers can be looked after by one or two 
men who have simply to attend to water gauges and regulate 
the fuel by cocks to suit the steam supply. At sea, the diffi- 
culties of stoking and of trimming are reduced to а mini- 
mum, and fuel can be brcught from distant bunkers; the 
conveying of coal to the firemen is by no means a simple 
problem in a high-powered steamer. 

While one might hesitate to advocate the sole use of 
liquid fuel in an electric station, it may well be employed to 
get over the sudden loads due to fog, or the ordinary peak 
load which laste so short a time and makes such demands on 
the stokers. A liquid fuel fire, especially when combined 
with a coal furnace, is capable of instant maximum effort, 
and the effort can be as quickly stopped. A large proportion 
of the power of a chimney is used up in overcoming the resist- 
ance of the solid fuel on the grate. With all liquid fuel this 
resistance is cat out, and a very low chimney will serve its 
purpose. One of the vexed details of liquid fuel com- 
bustion is the agent for atomising it. It is assumed that 
atomising at present offers the only practicable method for 
beavy oils and thick tars. The two agents are compressed 
air and steam, and in either case they should be used hot. 
Tbere are special reasons for superheating the steam, because, 
if not superheated, there is grave risk of water coming over, 
and a sudden splash of water will often extinguish the fire, so 


Liquid Fuel. 


that the oil which still continues to be fed in is apt to vaporise 
on the hot brickwork and produce gas, which may in turn 
cause serious explosions in the flues, and back flaming from 
the farnace door to the danger of the attendants, With hot 
air no such danger can occur, and air has also the advantage 
that it must be used for combustion, whereas steam is not 
@ supporter of combustion. At the same time it appears 
probable that there is a certain useful action of steam which 
promotes combustion, and the best agent for atomising has, 
perhaps, yet to be determined. In any case, the highest 
practicable temperature of both steam or air and fuel, all 
helps to better atomise the fuel. Needless to say, it is found 
essential to employ a good deal of firebrick about an oil- 
fired furnace both to ward off the cooling effect of the furnace 
plates from the burning fuel and to serve as a check on the 
too rapid rush of the burning gases through the flues. 
Liquid fuel is perhaps the ideal; but it must be dealt with in 
а cautious and conservative spirit. It would never do to use 
it universally, for there would not be enough to go round. 
Someone will profit from the use of liquid fuel. The profit 
should be equitably divided between the seller and the user. 
At present, however, the experience of would-be users of oil 
fuel, is that the seller seeks an unduly large proportion, and 
the commercial advantages are correspondingly diminished. 


THIS ів а perennial subject which brings 
in its train an unlimited host of patent 
appliances, most of which ignore the essentials of perfect 
combustion. The cause of smoke is simply the same which 
causes a deposit of soot on а vessel of water when brought 
down upon a gas flame. The gas flame alone is burning 
without smoke; there is perfect combustion of hydro- 
carbons in progress. A water-cooled pan is made to touch 
the flame, and soot is at once produced where till then 
combustion had been perfect. These facts are ample to 
convey an obvious lesson, but the lesson remains unlearned 
by engineers and others who ought to know better. The 
essentials of smokelessness are so well known that there is no 
excuse for nine-tenths or more of the so-called smoke abate- 
ment appliances. The Bunsen flame is smokeless because 
of the very complete admixture of air and combustible; 
it does not even produce smoke when placed in contact with 
cold vessels. But the cruder hydro-carbons of distilling 
coal must have not only good air admixture, but 
also high temperature; they will then burn smokelesely 
with economy. It is hopelees to expect economy without 
high temperature, althcugh an excess of air will reduce or 
prevent smoke ; but this is wasteful and unscientific. The 
water-tube boiler, for many years, earred for iteelf a bad 
reputation as в smoke producer ; this was probably because 
the ordinary setting employed in these boilers was hope- 
lessly bad and unscientific. Even Welsh coal—commonly 
known as smokeless from ita behaviour in ordinary shell 
boilers—will produce volumes of smoke in badly-arranged 
water-tube boilers. Smoke is one of the resulte of 
neglecting the common knowledge of chemistry, which, if 
equally neglected in other directions, would bring failure and 
disaster in its train. The law provides for smoke prevention. 
A society has been formed for the purpose of putting the 
law in motion. At the meetings of this society one hears 
absolutely nothing technical, but much of abuse and a good 
deal about the dirtiness of smoke. Everyone knows smoke 
is dirty, and everyone ought to know that it is unnecessary 
and wasteful—far more unnecessary, by the way, than 
wasteful, yet still wasteful. It is s great pity that black 
smoke is поё very wasteful indeed, for if it were, the known 
methods of preventing it would be adopted. Being во 
little wasteful, engineers and steam users allow themselves to 
be bamboozled by all manner of devices which they 
should know cannot effect their purpose. With liquid 
fuel, combustion is made perfect by suitable furnace con- 
struction. Without such means, liquid fuel would produce 
а lot of emoke of a very disagreeable nature. Coal smoke 
is much leas offensive, or it also would be prevented. 
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THE GAS ENGINE AND ITS FUTURE. 
(Continued from page 328.) 


THE SIMPLEX ТҮРЕ. 


If the largest number of gas engines have been made by 
Messrs. Crossley Bros., and the highest average power unita 
up to the present by Messrs. Gebr. Körting, the oredit for 
cylinders of a diameter of 51 in. is due to the Société 
Cockerill, of Seraing, whose English licensees are Messrs. 
Richardsons, Westgarth & Co., Ltd., Middlesbrough. On 
the strength of results obtained with a 200-H.P. engine, 
the Cockerill Co. launched. out in the direction of the 
increase of cylinder diameter, for engines to use blast 
furnace gas, and are now building engines of much higher 


time keep the weight of the fly-wheel as low as possible, the 
latter is specially constructed to run at a high rim speed, being 
of the built-up type in preference to the usual cast-iron Le 
The side-shaft is driven by bevel gearing in place of the 
more usual skew, or worm, method. Every part of these 
engines is well worked out, and where the cyclic irregularity 
has to be kept low the number of the cylinders is increased 
во as to increase the number of impulses. The large number 
of engines built and in hand by the Cockerill Oo. is evidence 
that this type is considerably appreciate! for dynamo work, 
Messrs. Richardsons, Westgarth & Co., Ltd., are prepared 
to undertake the manufacture of engines up to sizes of 
5,000 H.P. to work with blast-furnace gas, Mond, or 
ordinary producer gas, patent coke-oven or town gas, for 
dynamos or other purposes. that firm having purchased 
from the Société Anonyme John Cockerill the sole right of 
making and selling their patent Simplex" gas engines in 
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power; two such cylinders, arranged tandem, develop 
2,500 H.P. А plan of one of their engines is shown in 
fig. 1. 


The Simplex engine was originaly designed by M. 
Delamare Deboutteville, to whom great credit is due for the 
courageous manner in which he attacked the problem of 
increasing the cylinders of gas engines, and their application 
to blast furnace gas. In the hands of the Société Anonyme 
Cockerill the power of single cylinders has been increased 
up to 1,250 n.r. 

The chief characteristic of the **Simplex" engines is 
their strong construction ; they work on the Otto cycle, 
having ample water-cooling arrangements for the jacket, 
piston, &c., as well as for the main bearings. With 
the object of facilitating the expulsion of any dust 


that may accompany the gas, the main valves are situated at 
the lowest point. When designed for direct-driving dynamos 
the number of revolutions is kept as high as possible, a 
speed of 150 revolutions per minute being adopted in engines 
of 600 H.P. To allow of this high speed, and at the same 


England and Wales, and English purchasers have all the 
benefit of the Cockerill Co.'s great experience under the 
arrangement. The makers of this type of engine prefer the 
electric system of ignition. 
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For starting purposes a specially designed benzine 
carburetter is supplied, and each engine is equipped with 
barring gear to act on the fly-wheel, worked by an electric 
motor when desired. 

The Cockerill Co. are building a double-acting engine 
of 1,800 H.P., as well as one of 1,200 E. P., во that it is 
evident that they are а with the requirement of 
power users. , 


tl 
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A “Simplex” engine has been running continuously 
on blast furnace gas since 1898, driving dynamos with 
results which are said to be most satisfactory. 

We are indebted to Stahl und Eisen, 1902, No. 21, for 
figs. Nos. 2, 3 and 4. Fig. 2 very clearly shows the method 
of governing the mixture of gas and air in proportion to the 

Fig. 3, being & sectional view through the exhaust 
valve, shows the strong construction of the combustion 
chamber as well as the disposition of the exhaust port to 
facilitate the removal of dust, with the method adopted for 
lifting the exhaust valve. 


either take the form of the stator, i. e., it might be provided 
with polar extensions, or the usual form of srmatures of 
triphase motors, provided with slots. In the latter case, the 
width of the core of the propeller must evidently be equal 
to that of the polar extensions of the stator. In the experi- 
ments that we are describing, the first form was adopted. 
The propeller had, like the stators, polar extensions. 

As regards the winding of the propeller, it is based on 
the principle of the “squirrel-cage” winding of ordinary 
polyphase motors. The special feature of the starting 
rheostat is, that it can modify simultaneously the individual 


Frq. 4. 


Fig. 4 is a sectional view of the 2,500-H.P. gas engine. 
It will be noticed that though still adhering to the Otto cycle, 
the two cylinders are made double acting, a crosshead guide 
being »dopted in place of a trunk piston. 

This arrangement of tandem cylinders, double-acting, per- 
mits of two impulses per revolution, and with a suitable 
fly- wheel permita of a cyclic regularity suitable for the direct 
driving of alternators in parallel. 


(To be continuad.) 


TANGENTIAL TRACTION. 


By E. GUARINI. 


(Concluded from page 291.) 


On concluding this interesting description, M. Dulait 
conducted the visitors to the trial station for this mode 
of traction. This station has for several years been the 
scene of all the transformations and evolutions of this 
original idea. 

Among the vi-itora were many eminent and skilled elec- 
tricians and railway engineers, besides representatives of all 
tbe principal jonrnals in the capital. 

The principal dimensions of the blocks of stators are as 
follows :— Total length, 2:770 metres; breadth of the polar 
expansions, 50 m.; section of core, °25 x 16. 

Their winding is of the ring type and the number of 
bobbins 24, or three for each phase; the diameter of the 
wire of the bobbins is 2:7 mm. The pressure chosen is from 
1,800 to 2,000 volts. The stators when completely finished 
were exposed for four months to the rain and the sun. 
Then on be ng subjected to а pressure of 6,000 volts, they 
withstood it without showing any signs of damage. The 
stators were placed on solid foundations of concrete. They 
are fixed to these foundations by 10 bolts, with the aid of 
bronze supports. These supporte rest on wooden cross- 
pieces embedded in the foundation. Оп the same cross- 
pieces are laid the rails of the little track. "Thus the railg 
are connected with the foundation and the stator. 

The propeller is 19:50 metres long. The distance 
between the centres of the stators being 18 metres, the pro- 
peller can thus cover one stator completely and half of the 
next, This length of 19°50 metres corresponds within a 
little to the length of a two-bogie car. It is divided into 
12 compartmente, each 1°50 m. long, supported by 18 pairs 
of wheels, and connected together by mechanical, electrical 
and magnetic jointe, flexible in every direction, so as to 
accommodate themselves to any curve or irregularity in the 


As to the electrical construction of the propeller, it might 


resistance of each bar of the squirrel-cage. For this 
purpose the bars of this cage, which are connected 
at one of their extremities by а сговѕ-ріесе of copper, 
are extended at the other by bars of nickel-steel. А 
second cross-piece, fitted with runners ensuring contact with 
each of the resistance bars, moves parallel to iteelf and in 
the longitudinal direction of the bars, thus modifying 
equally the resistance of each. The extreme position of the 
movable cross-piece corresponds to the short circuiting of 
the winding. We may remark that in the experi- 
ments the propellers were independent of the two cars, 
and were attached to them. Fixed to supports mounted 
on the axles the propeller travels along a special little track 
within the main rails. This was made with the object of 
maintaining a constant length for the air-gap, and above all, 
avoiding any diminution in this length, in case of any 
inequality in the main track. In short, the quadrilateral 
formed by the axle, the wheels and the plane lines of the 
track for any possible inclination of the car, remains un- 
alterable, so that the value of the air-gap remains constant. 
Moreover, the mechanical construction does not allow the 
air-gap to be reduced beyond a certain minimum size, say 
10 mm. This may, however, be increased in the case 
of inequalities in the track. This precaution, however, 
is, in M. Dulait's opinion, superfluous, as the principal rails 
laid on the foundations of the stators to a great extent 
ensure the constancy of the air-gap. The propeller is pro- 
vided with ап arrangement enabling the air-gap to be kept 
within the required limita and providing for the wear and 
tear of the wheels and raile. 

In the construction of the interrupters, the inventors 
have endeavoured chiefly to make them strong so that they 
shall require very little attention, and shall be able to 
stand the frequent breaks at high voltages without the 
contacts becoming deteriorated. 

In order to fulfil the conditions for preserving the 
contacts, the two-contact system has been adopted, the 
first being constituted of cones of zinc or carbon, for the 
break properly so-called, the second, consisting of copper 
jaws, being used for the passage of the current. Moreover, 
the first contacts are provided with an arrangement for 
producing a blast of compreseed air at the time of the 
break only, whereas, when the contacts are at rest, the 
admission of the air is stopped by an automatic valve. 
The compressed air is supplied by а Westinghouse pump 
laced in the workshops and conveyed by a 1-їп. gaspipe 
faid along the track. 

There are at present two models of interrupters. As the 
first, designed at the commencement of the trials, seemed too 
large, the dimensions of the second were reduced. Both 
models work very well, continuously cutting off the triphase 
current of 50 amperes at 1,400 volta. 

The trial line, on which we made two journeys, consists of 
four rails, two of 80 kg. per meter for the oar, and two of 15 kg. 
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for the propeller. It consists of a track 800 metres long, 
about 400 metres being fitted up electrically. The part not 
fitted up serves for the stoppage of the train when the 
electric brake is not applied. The part fitted up, which is 
level throughout with the exception of a gradient of 4 per 
cent. in a length of 50 metres, comprises 20 blocks of stators 
placed at a distance apart of 18 metres from centre to centre. 
Fifteen of these stators are wound во as to produce two 

les, and five others placed at the beginning of the line 
have a four-pole winding, and are used for the starting, 
giving an effort nearly double those with two poles, with 
the same consumption of energy. An overhead line along 
the track serves to feed the stators, which are all in shunt, 
so that each stator constitutes a section, and possesses an 
automatic interrupter. This arrangement has been adopted 
for the express purpose of having a larger number of inter- 
rupters in use. It has often been objected that the greater 
the number of interrupters the more chances there will be of 
irregular service, The inventors wished, during the trials 
to which we were invited, to put themselves under the most 
unfavourable conditions from this point of view. In 
practice, of course, the length of section and the number of 
stators in series would be determined in each particular case 
according to the conditions to be fulfilled. 

In the course of their experimenta the inventors were able 
to show that the objection brought forward against the 
interrupters was by no means justified; and that, on the 
contrary, from the point of view of safety and regularity of 
service, it is better to have the sections as short as possible. 
In fact, if the sections are short and the interrupters near 
together, even if one fails to act, the progress of the car 
will not be affected in the least; the car will be carried 
on to the next by its momentum, without any appreciable 
slackening of speed, whereas, with long sections, it may 
happen that the slackening of speed will be sufficiently 
great to prevent the regular working of the system. For 
the control of the interrupters, small triphase motors of 
1 Н.Р, were used, of the usual construction and at low 
pressure. Bat in practice, of course, only sectors will be 
used, and these will consequently be much less costly. 
These sectors, although wound for low pressure, will be 
connected together in series, во as to be fed by the high 
voltage current. 

The motors used in these experiments are more powerful 
than is rea'ly necessary, as they were purchased ready made 
instead of being made to order. They sre fed by a separate 
low voltage line; the current is furnished by a special little 
generator. The fitting up of the stators is completed by 
triphase leaden fuses placed on the poste and by two lengths 
of armoured cable with three conducting wires. Опе 
length of cable connects the stator with the fuses and the 
other with the interrupter. 

The installation also includes the arrangement for 
changing the speed of the car, which is effected by the 
manipulation of a controller placed on the car. The whole 
train, weighing about 22 tone, consists of the propeller, pro- 
perly so-called, which is supported by a special truck rolling 
on the inner track, and two ordinary tramway cars travelling 
on the main track. "These сагв are completely independent 
of the propeller, but there is nothing to prevent the pro- 
peller being added to the car in the practical working of the 
system. The manipulation of the starting rheostat is effected 
in the following manner:— At the time of starting the 
mechanism is worked by hand until the resistance most 
favourable for starting is found; once started, there is an 
arrangement which enables an axle in motion to act upon 
the mechanism which was before worked by hand. In 
this way the short circuiting of the bar can be quickly 
effected. If it is necessary to release the bar the motion is 
reversed. 

We noticed that no shock was felt when passing over the 
stator. 

The brake action and the changing of speed were most 
interesting. We stopped without any jerk being felt; the 
direction was changed almost without slopping—at least, that 
was the impression of those with us in the car! 

We saw one of the interrupting motors working for an 
hour. Its action is very regular. The interrupting appa- 
ratus is simple and strong, and therefore safe. 

M. Dulait had still more to show us. He ordered stones 
and earth to be thrown on to a stator. A compressed air 


appliance sent them all off as soon as the car arrived at the 
stator. We should have liked to see the experiment 
repeated with pieces of magnetic metal, iron, for instance, 
for we do not think that compressed air would answer in 
this case, as they would be attracted and held in place by 
the attraction of the stator. This contingency might, how- 
ever, be provided against by placing a mechanical arrange- 
ment of the snow-plough type in front of the propeller. 

M. Rosenfeld then gave an illustration of tangential 
traction on а small scale, Placing a cylinder of copper опа 
stator, he rolled it backwards and forwards just as the cars 
had travelled previously. 

It was the general opinion with the reservation of certain 
objections аз to pointe of detail, that, judging by the ех- 
periments that had been witnessed, tangential traction s2ems 
to be a practicable system as regards electric traction for 
railways ; at present, at any rate, it is not proposed to 
apply this mode of traction to tramways. 

The following are the principal advantages of this 
system, which enables us to attain any speed required, 
since the speed is only limited by the solidity of the rolling 
stock. The motor is replaced by a bundle of sheet-iron and 
a few fixed wires; there is no transformation of rotary 
motion into forward motion; no complicated arrangement 
of gearing ; no reaction of the wheel on the rail in a 
direction opposite to that of the car; no skidding; little 
dead weight; the power produced serves directly for the 
propulsion of the system, the efficiency being considerable. 
Besides these advantages, there is one on which М. Dulait 
lays special stress; it is that whatever may be the pressure 
of the current—50,000 volts if necessary—this current is 
sent directly into the stators withont the intervention of 
transforming sub-stations. Such a statement must, of course, 
be received with reserve. In this connection the representa- 
tive of Messrs. Siemens & Halske reminded us that in the 
Zossen experiment a current of 12,000 volts was sent 
directly tothe car. This is true, but could it have been 
done with 80,000, 40,000 or 50,000 volts? And even if it 
could, would not special and very irksome precautions be 
necessary? Whereas, according to M. Dulait, he has only 
half a volt on his car. 

Lastly, M. Dulait drew the attention of his visitors to 
the experimental fact that with his system the influence on 
the telegraph and telephone circuits would be nil. 

The writer of this article remarked that at Valtellina 
the fact of the third phase being connected with the rail had 
given rise to certain disturbances which had rendered it 
necessary to double the telegraph circuits. Several of the 
visitors were interested to hear that he had found а means 
of transporting industrial currente by using the earth аз а 
return conductor without interfering with telegraph and 
telephone circuits having earth connections in the neigh- 
bourhood; and that at Valtellina it had been found out, 
although too late, that the disturbances could be suppressed 
by connecting the telegraph instruments to earth plates 
buried at a depth of 20, 30 or more metres. The explana- 
tion of this phenomenon is very simple. Alternating cur- 
rents only affect the surface of a conductor more or less, 1.ё., 
the earth in the present case. Thus, by sinking the earth 
plates to a sufficient depth, these inconvenient disturbances 
can be avoided. | 

Tangential traction has yet another special advantage. 
Whatever may be the tension used, the danger is nil, as the 
conductors and the stators are buried in the earth. One of the 
inventors told me that the experiments in tangential traction 
have, up to the present, cost about 1,000,000 fr., and I was 
informed by one of the most important shareholders that the 
promoters of tangential traction haveapplied forthe concession 
of the Manchester—Liverpool express railway to be worked 
jointly with the Behr mono-rail ! 

A line of 50 km., constructed for a speed of 150 km. per 
hour—a speed, we may remark, en passant, realised by 
motorists in the Paris—Madrid race, but at the cost of their 
lives !—would cost 19,500,000 fr., and would have a total 
efficiency of 68 per cent. 

I think I have clearly shown that tangential traction, 


' which has been honoured by a learned society with the 


award of the much-conteeted Ferraris prize, solves the 
great problem of the age—“ how to travel quickly, safely 
and economically.” 

I think, moreover, that it will be impossible to find sn 
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engineer who can conscientiously affirm, or, at any rate, satis- 
factorily prove, that this beautiful application of the dis- 
covery of the revolving field that really constitutes tangential 
traction—which, in fact, is nothing more than a Ferraris motor 
with the radius of the earth for its radius—does not leave far 
behind all the existing systems of electrical traction, whether 
with one, two or three rails, whether worked by single, 
diphase, or triphase currents, by means of conduite, trolley 
blocks, in fact, any other system whatever. 

(While we admire the invention described above, we are 
obliged to dissociate ourselves from the very optimistic views 
of our esteemed contributor, as we by no means share in his 
opinion of the commercial and technical practicability of 
the scheme.—Eps. ELxc. REv. ] 


HULL MUNICIPAL TELEPHONE SCHEME. 


Tue Local Government Board inquiry into the application of the 
Hull City Corporation for sanction to borrow £47,350 for the pur- 
pose of establishing a municipal telephone system was commenced 
at the Town Hall on 26th ult. before Colonel W. R. Slacke, R. E., 
the Inspector appointed for the purpose. The inquiry occasioned a 
great deal of interest, and the Council Chamber, in which the pro- 
ceedings took place, was crowded. The following report is abstracted 
from the very complete account of the proceedings given in the 
Eastern Morning News. | 

The Town Clerk (Mr. E. Laverack) conducted the application. 
There also appeared in support Dr. Н. Woodhouse, for а Hull rate- 
payers’ committee, and Mr. Dixon, for the Hall and District 
Chamber of Trades. 

Mr. E. Robb, solicitor, London and Tunbridge Wells, opposed on 
behalf of a large number of corporations, firms, and individuals, 
including the Hull Property Owners’ Association, Reckitt & Sons, 
the Eastern Morning and Hull News Oo., Thomas Wilson & Sons, 
Ltd., the North-Eastern Railway Co., and many others. 

Dr. T. C. Jackson, in reply to the Inspector, said that he opposed 
on his own behalf ав а ratepayer. Mr. J. Watson, a ratepayer, and 
Mr. C. Fisher, for the Burstwick Parish Council, also opposed. 

The Town Clerk said that telephones first came within the scope 
of municipal action by the passing of the Telephones Act of 1899. 
That Act authorised municipalities on obtaining a licence from the 
Postmaster-General to provide manicipal telephonic systems within 
their areas, and to borrow funds necessary for that purpoee. The 
Act was passed to carry out certain recommendations of the Select 
Committee which was appointed to inquire and report as to whether 
telephonic service was, or was not, calculated to become of such 
general benefit as to justify its being undertaken by municipal and 
other local authorities. The declared policy of Parliament in passing 
the Act was to enable municipal authorities, in the interests of the 
public, to take up the business in order to render the telephonic service 
more general and more efficient. At that time there were—and still 
were—two systems in Hull: the Poet Office system and the National 
Telephone system. Although the Post Office were the first in the 
field at Hull, and were not followed by the Telephone Co. for some 
two or three years afterwards, their system gradually shronk and 
dwindled until at the time to which he was alluding, it consisted, 
he believed, of under 30 subscribers, and these generally kept to 
that system because their calle were mainly on the tr ink lines. The 
Act was passed on August 9th, 1899, and at once pressure was put 
upon the Hull Corporation to take аталар of it and provide « 
municipal telephonic system. The town clerk then detailed the 

of the Corporation which led up to the application for a 
license. They consulted Mr. Bennett, who in 1901 furnished a 
report upon two systems, one of 2,000 lines and the other of 3,000 
lines. He su there should be three charges — one of 
£5 178. 6d. а year for an unlimited rate, one of £3 10s. toll rate with 
Ad. per call for every originated call, and one of £2 10s. toll rate 
with 1d. per call originated. He estimsted upon that they would 
have an average revenue of £5 58. per subscriber, and upon that he 
antici a profit of £314 on а 2,000-line system. The estimated 
capital outlay for 2,000 subscribers, with 600 “spares,” was £42,060, 
and for 3,000 lines, with 1,000 “spares,” Mr. Bennett gave it as 
£63,800. Whilst they had every confidence in Mr. Bennett's 
figares, they preferred to be on the safe side, and therefore they 
fixed their flat rate, or unlimited system, at £6 6s. and determined 
upon one toll rate of £3, with 1d. per originated call, at which 
figures they were satisfied that the system would not be any burden 
on the rates. Asa result of а circular they sent out, they obtained 
1,167 promises to become subscribers, and it was somewhat material 
to observe that 871 of that number were for the unlimited rate, and 
296 for the toll rate. The Corporation next considered the period 
for which they should take the license, and they determined upon 
1911, the year in which the license of the National Telephone Oo. 
would ex Under the Act of 1899, if the Oorporation о 
-a Tiesnse a longer period than 1911, the National Telephone Oo., 


upon agreeing to come under certain conditions, were entitled to 
have their license extended for the same period. They were 
desirous, above all things, that the license of the National 
Telephone Co. should not be extended beyond 1911, and they 
were quite prepared to run the risk of their own license being 
extended or not, especially as the Post Office had undertaken to 
purchase their system in 1911 if they took over the service. 

Mr. Robb: Pardon me. 

The Town Clerk: That is so. Before they did apply for the 
license they took the opinion of the Local Government Board 
whether, if they took it to 1911, they would have to repay the 
money in that period, as it would involve а heavy sinking fund, 
and they replied that they had decided to allow a period of 
25 years, whether the license was taken to the year 1911 or later. 
The license was granted in 1902, and in order to be perfectly safe, 
they submitted their specifications to the Postmaster-General direct, 
and received his approval of them ; therefore they might reasonably 
expect that, even И the Post Office were to take over the system 
in 1911, with the sinking fund which would be provided, and the 
amount which they Huld receive for their plant, kept up and 
maintained, as it wou e, in a suitable condition, wou d recoup 
them for the capital oatlay. Their specifications were ready for 
issue when what he might call the Tanbridge Wells fiasco occurred. 
Some people took alarm. The Corporation went over to Tunbridge 
Wells, and the result of their interviews with both sides was that 
Tanbridge Wells was about the last place where a remunerative 
telephone service could be established. The conditions there were 
different totally from thoee in Hull, and, with the exception of one 
gentleman, who made a minority report, the conclusion was come 
to that Tunbridge Wells was no guide whatever. Up to that point 
there was really no opposition to the scheme of the Corporation. 
In fact, they seemed to have the approval of the great bulk, at any 
rate, of the community. After the Tunbridge Wells episode there 
was some organised opposition, the result of which was seen in the 
opposition at that inquiry. The Town Clerk then explained the 
agreement with the National Telephone Co. with regard to inter- 
communication. 

Mr. Robb asked if the agreement had actually been come to. 

The Town Clerk: It has not yet been sealed. 

Mr. Robb asked if the cost of the Junction of thetwo systems was 
provided in the estimates. 

The Town Clerk said he did not think so; it was only а very 
small matter. Continuing, Mr. Laverack said he would not have 
been at iall surprised, in view of the arrangement that had been 
come to with the Telephone Oo., if his friends on the opposite 
side had said they were quite satisfied, and that there would be 
no opposition, considering the great point that had been шайе 
of the “want of ‘inter-communication.” He trusted that the 
inspector would see his way to report favourably on the scheme. 
The Government had encouraged the Corporation to take the 
matter up, and, in response to that call, they had provided what 
they believed would bea cheap and serviceable telephone service. 

The I т: If you don't get your application, what will be 
the position of matters in the town ? 

The Town Clerk: It will remain in the hands of the Telephone 


Co. 
Mr. Robb: Haven't special terms been offered ? 
The Inspector: Is that the alternative agreement? I haven't 


read it. . 

The Town Clerk said that if the 5 were unsuccessful in 
obtaining the sanction of the loan, the company would not then 
offer them the alternative agreement; there was no reason why 
they should. 

The Inspector: Has the question of purchase been considered ? 
If there were only one system, and that the Corporation's, that 
would naturally be advantageous to the subecribers. 

The Town Clerk: But then there would be no competition, the 
very thing which in the declared opinion of the Government is an 
objection. 

Replying to а suggestion by the Inspector with respect to expert 
opinion on behalf of the National Telephone Oo., 

The Town Clerk said that the National Telephone Co. were not 
represented at the inquiry. 

Mr. Robb said that the opposition, for whom he appeared, held 
no brief at all for the National Telephone Oo. They were merely 
opposing the scheme because they were convinced it was an un- 
sound one, financially aud practically. The Inspector had made a 
very valuable suggestion, and he made this offer to the Corporation. 


Tunbridge Wells fiasco, and if the Town Clerk would submit Mr. 
Bennett’s estimates to the present Chief Engineer 
Office, or to Sir William Preece, the late Chief Engineer to the Post 
Office, and either of those gentlemen said that the estimates were 
such that the scheme could be carried out without any loss to the 
ratepayers, he had no doubt the matter might be arranged. 

The Inspector: That is not the point at all. 

Mr. Robb: But you suggested technical advice. 

The Inspector said that he understood the National Telephone 
Co. was represented, and his suggestion was made in that belief. 

The Town Clerk having completed his opening, called Mr. А.В. 
Bennett, who said that he was а member of the Institution of Elec- 
trical Engineers Не was the author of “The Telephone Systems 
of Continental Europe,” and in 1877 he erected the first telephone 
line constructed in Great Britain, and also the first installation of 
the electric glow lamp, and the first electric tramway on the over- 
head trolley system. He was the author of a good many improve- 


and telephone 
Guernsey. Formerly he was general manager and 
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in Scotland and the north-west of England to the National Tele- 
phone Co. He had advised the Hull Corporation throughout, and 
he adhered substantially to the report he furnished in 1900. 

Mr. Bennett gave detailed particulars of his estimate which pro- 
vided for 2,070 lines, of which 1,920 would be in Hull itself. They 
proposed to lay eight junctions to the brsnch exchanges, and 
24 to the Post Office, keeping 18 junctions in reserve. The mileage 
of the cable contracted for was 20 miles 239 yards and 1,260 yards 
of branches. There would be 27 large manholes, and 218 joint 
boxes or distributing points. In the centre part of the city the 
subscribers lay so thickly that in a great many cases it would be 
possible to dispense with overhead wires altogether, and to take the 
cables into the subscribers’ offices just ae gas or water. Hull was 
also very lucky in this respect, that they could manage with two 
main routes for the outside area, one to the north and the other to 
the west. The system would be laid out so that communications 
would be private, and could not be overheard, and there would be 
an entire absence of buzzing and whistling sounds which were fre- 
quently present in inferior telephone systems. The operators would 
not be able to hear the conversations for the purpose. He was 
quite satisfied that he had made sufficient provision for construc- 
tion, and supported his statement by giving his actual experience in 
other towns. In Hull, the cost of construction—a from the 
cost of alterations—averaged almost exactly £20 per line; that was 
according to tenders. In his first estimate to the Council he allowed 
for £20 6s. 4d. In Portsmouth, where the municipal exchange had 
been working some five or six months, he estimated to that Corpora- 
tion that the average*cost would be £21 8s. 9d., but the work had 
been completed for £20 10s. 4d. At Guernsey, where there was a 
large excbange at work, the actual cost of the telephonic work had 
averaged £17 118. 4d. per line. His Hull estimate of £20 included 
both the lines and spare lines. As to the working expenses, he 
adhered to what he had said in his report. He had been ver 
liberal in estimating the working expenses for Hull, which, inclad- 
ing depreciation, be had averaged at £5 5s per line. The average 
working cost in Glasgow per annum bad been £3 138. per line, in 
Guernsey £3 2s., and in Portsmouth it would be about £3 9s. 114d. ; 
so that they would see that in putting the average for Hall at 
£5 5s. he had provided very liberally indeed. | 

'l'he witness was cross-examined as to the extension lines, the cost 
of which is £10, and the estimated number of which was put by 
Mr. Robb at 160. Where, he was asked, had he provided £1,600 for 
those extension lines ? He replied that if extension orders were 
received, they would use np some of the instruments they had pro- 
vided for, and if additional direct lines were ordered, they would 
have to buy more instruments, and that would mean more revenue 
than they provided for. 

Mr. Robb: That means you would have to rob your principal 
exchange line. 

The witness was examined at length on several details of the 
Tunbridge Wells scheme, and was then questioned closely as to 
whether he had ever worked within his own estimates, and parti- 
cularly in regard to his work at Tunbridge Wells. 

Mr. Robb: Did you recommend a Joseph Obsmberlain— 
(langhter)—a butler, to take the ssion of this municipal scheme 
at Tunbridge Wells ?—(renewed laughter). 

Witness explained, amidst much amusement, that Joseph Cham- 
berlain was a steward in the employment of some magnate in the 
neighbourhood of Tunbridge, and his special qualification was his 
intimate knowledge of everybody and everything connected with 
Tunbridge Wells—(laughter) His primary duty was to obtain in 
the firet instance, subscribers and then wayleaves, until they got 
into as satisfactory a position as the Telephone Co. He was 
appointed assistant manager. He did not think it would have been 
a bad plan to make Mr. Chamberlain manager, if they had confined 
him tothe business part of the undertaking. Of course, they must 
have in the chief electrician a technical man. 

Mr. Robb: Have you a Joseph Chamberlain in view in Hull as a 
possible manager ?—(laughter). 

Further cross-examination took place on the details of the 
system proposed to be installed, Mr. Robb suggesting that it was 
already obsolete. 

Mr. Bennett was then re-examined by the town clerk. 

It was suggested to you yesterday by Mr. Robb that the estimate 
you have given as to the cost per line for construction is much too 
low, and that you had not carried it out in Glasgow ?—That is not 
correct. 

The witness explained that the extra cost at Glasgow was caused 
by the extra plant being laid for future use. 

The Town Clerk: The question of depreciation is a very great 
question. There is considerable diversity of opinion as to whether 
anything at all should be put aside for depreciation in view of the 
sinking fund. 

Mr. Bennett: Prominent authorities hold that a depreciation 
fund is only necessary where the sinking fund is not calculated to 
pay off the loan within the stated time. 

Sir James Reckitt gave evidence against the scheme. 

Mr. Robb asked Sir James what were the principal points of his 
opposition to the municipal telephone system. Witness replied 
that, as a man who had been in business 45 years, he considered the 
proposal of the Corporation was very bad business. It would be 
almost impossible to recoup the £50,000, or thereabouts, in the few 
years which were allotted for the purpose, and he had no hope that 
the Post Oflice were at all likely, at the end of the eight years, to 


give the Corporation back anything like the amount which the 


latter proposed to spend. His experience of the Post Office was 
that they were just and fair, but not generous. i 

I believe that the £50,000 will be largely sunk and lost by the 
year 1911, and the Post Office are not likely to refund anything like 
the amount. If the Corporation spend this money, it will be in the 
face of the knowledge that there is a possibility that they will not 


‘of those who could pay the highest rates. 


get it back, and the Post Office authorities well know that the Cor- 
poration has been warned that the probability is that they will not 
get the money back. 

Major-General Webber, electrical engineer, and one of the 
founders and past presidents of the Institution of Electrical Engi- 
neers, was the next witness called. He had long been connected 
with telephonic work and developments, and for nine years he was 
engineer for the South of England Postal Telegraph Department. 
He had given evidence at similar inquiries. He had devoted apecial 
attention to telephonic work as regards local authorities. 

Questioned by the town clerk, witness said that the telephonic 
system had not spread in this country as it might have done, and 
ав it had done in other countries. The commercial policy of tele- 
phone companies had been to place the telephones at the disposal 
was of opinion that 
competition with the National Telepbone Co. could be undertaken 
by the Hull Corporation with success, and that there would be no 
burden cast upon the ratepayers. 

Questioned as to Mr. Bennett’s estimates, witness said that he 
approved of them, with one exception. Mr. Bennett, he thought, 
had made, with one exception, due allowance for all work to be 
done. Especially were the specifications for the underground work 
drawn on lines that were likely to ensure the most satisfactory 
results. Mr. Bennett's estimate also made ample provision for all 
contingencies. 

The Town Clerk: Are you of opinion that the total amount for 
which we are applying will not be exceeded ?—That is my opinion, 
providing the designs and specifications already made are ad- 
hered to. : 

In reply to other questions, Major-General Webber said he re- 
garded the scheme as a good and judicious one, well laid out, and 
laid out so as to be capable of very large extension. If, in 1911, 
the Post Office decided to purchase the system, they would have to 
carry it on from the very hour they took it over. 

Mr. Robb here spent much time in cross-examining witness with 
regard to the ring-through system, and asked. if that system were 
in operation at Paris. 

The reply was tothe effect that they did wonderful things on the 
telephone at Paris. They even called up subscribers by their 
Christian names. | 

Asked if he would not give the subscriber as little аа possible to 
do, witness replied, “Certainly not. That is the whole fallacy of 
the telephone question.” 

The Inspector: I have to consider the probability of a war of 
rates arising. The company might possibly proceed to cut the rates 
so as to bring down the Corporation. Of course that is highly im- 
probable, bat it is possible, and we must look into the future in 
that respect. Do you think that the agreement should be eo framed 
so as to prevent a war of rates ? 

The reply was to the effect that it would be wise not to seal an 
agreement without provision being made that there should be no 
war of rates. | 

ed Arthur Wilson, J.P., gave evidence in opposition to the 
scheme. 

Witness said that he was a Deputy-Lieutenant of the County, 
and one of the largest owners іп the firm of Thomas Wilson, Sons, 
and Co, who were very large shipowners, and directly and in- 
directly one of the largest employers of labour in Hull. He 
objected to the scheme of the Corporation, and his cipal reasons 
were that he thought there was no doubt at all that it would not 
be a pay ing scheme. They say,” continued witness, '' that there 
will inter-communication. Well, what does that mean? It 
means delay, and when you use a telephone you want it to be as 
rapid as you can.” More important than that, however, was the 
cost. As a business man, he believed no one would feel inclined 
to go into this concern if it were a company. : 

If this were a private company would it attract private capital? 
— Most certainly not. Nobody would ever subscribe 18. to it. I 
think it is the height of folly to go on with the scheme. 

By the Town Clerk: When his firm signed a request for a muni- 
cipal service in 1899, they were dissatisfied with what the National 
Telephone Co. were doing for them. But now it was an absolutely - 
perfect service. | 

But you know you induced us to take this matter up? There is 
plenty of time to stop it. 

Councillor Brown, chairman of the Telephone Committee, was 
then called as а witness for the Corporation, and gave particulars 
of the proceedings of the Committee. 

Mr. James Farrell, chairman of the Hull Ratepayers' Telephone 
Committee, was afterwards called. Не said, in reply to Dr. Wood- 
house, that he represented the traders and ratepayers in the city, 
most of whom were substantial ratepayers. e Committee had 
every confidence in the scheme, and thought it would be efficient. 
Before the Corporation scheme was brought forward, the present 
system in Hull was most unsatisfactory, and it was only then that 
the Telephone Co. had shown any disposition to meet the require- 
ments of their subscribers. а 

Мт. 8. Т. Nicholson, the secretary of the Hull and District 
Chamber of Trades, called by Mr. Dixon, said that that body a 
1,200 affiliated members and subscribers, who were drawn chief 
from the retail traders, and he estimated their total rateable 228686: 

ment at £100,000. The Chamber took up the matter of a munici 
telephone in November, 1898, because of the prohibitive charge О! 
the National Telephone Co. They made a canvass of the com 
mercial people of the city, and received about 1,000 signatures A 
the petition, which was afterwards presented to the Council. i 
deputation also waited upon the late Mr. Hanbury, whose reply 
most favourable. n 

Cross-examined by Mr. Robb, the witness said that his firm for 
afterwards employed by the Telepuone Committee to prj 25, 
subscribers, but he declined to say What proportion of the ^^. 
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per subscriber obtained, they paid to the sub-canvassers employed. 
When his firm was first asked to undertake the work, they 
declined to do so, bat & personal request was made to them by 
the chairman of the Telephone Committee, and he consented. He 
“т He асе shipowners and tradurs personally. 

а the conclusion of the evidence in support of the applicati 
Mr. Robb called ee ВР 

Colonel Н. Е. Райвеу, J.P, who said that he was the chairman 
of the Hull Property Owners’ Protection Association, the member- 
sbip of which was 305. At a meeting held on April 27th a 
resolution was passed expressing the Association's absolute 
opposition to the establishment of а municipal telephone 
exchange. They opposed the scheme because they thought it 
would result in a charge being made upon the rates. The esti- 
mated profit was only £315, and that amount was about to be 
given away to the National Telepbone Co. by the reduction of 
the wayleaves. His Association and himself felt it would be a 
great mistake to expend £44,000 upon the strength of а license 
which they might have to relinquish in 1911, and they strongly 
objected to charging the rates for 25 years for such a scheme. He 
thought that the undertaking would start severely handicapped by the 
opposition of such firms as Messrs. Thomas Wilson, Sons & Co. and 
Messrs. Reckitt & Sons. His Association represented a rateable 
value of £30,000. 

The Town Clerk cross-examined the witness to show that he 
had overstated the rateable value represented by a deputation 
referred to. 

Croes-examined by Mr. Dixon, Colonel Pudsey said that his own 
property in Hull amounted to over £9,000. 


(To be continued.) 


BOARD OF TRADE AND ELECTRIC CAR 
CONSTRUCTION. 


Tur Council of the Tramways and Light Railways Association 
recently invited remarks from its members on the following 
recommendations, it, being proposed to address the Board 


thereon :— 
Board of Trade, 
(Railway Department), 
7, Whitehall Gardens, London, 8 W. 
July 29th, 1903. 

Sir,—I am directed by the Board of Trade to transmit herewith 
а copy of а letter which has been addressed to the promoters ot 
tramways and light railways authorised to be laid on public roads, 
embodying certain criticisms which have been offered by the 
inspecting officers of railways and the electrical adviser of this 
Department on points relating to the construction and equipment 
of electric cars. 

I am to add that the Board would be glad to receive any 
observations which you may desire to make on the matters in 
question. 

I am, Bir, your obedient servant, 


HEBBERT JEKYLL. 
Тае Secretary, Tramways and Light Railways Association. 


I am directed by the Board of Trade to state that they desire t? 
draw attention to the following criticisms which have been offered 
by their inspecting officers of railways and their electrical adviser 
on certain pointe relating to the construction and equipment of 
electric cars for tramways and light railways laid on public 

1. Folding Steps.— The efficiency of the life-guard is often 
impaired by the steps, which are liable to strike a person falling in 
front of the car before the lifeguard can come into action. It is 
suggested, therefore, that the steps should be so designed as to fold 
ар, and that they should invariably be folded at the front end of 

саг. . 

9 Reversed Staircases.—These staircases have the disadvantage of 
nee the view of the motorman and of restricting his move- 
men 

3. Trigger Lifeguard.—The distance between the hanging gate and 
the lifegaard proper should be about 3 ft. in order to allow time for 
the guard to drop before it meets the object to be picked up. In 
some cases the distance has been only 1 ft. 10 in., which is not enough 
to make the guard effective. 

4. Trolley Ropes —Several accidents have been caused by the 
slack of trolley ropes and by the handling of trolley ropes by 


passengers. Оз many tramways the trolley ropes are kept tied up, 


and in some no rope is used. For centre-running trolleys, or for 
swivel trolleys with a small reach, spring winches are useful for 
taking up the slack and for preventing the trolley from jumping. 
For swivel trolleys with a wide reach the slack may be taken by 

viding a weight like a sash weight at the end of the rope and 
putting this into an upright pipe with a bell mouth. The 
“ nursing " of the trolley by the conductor is an admission of defec- 
tive adjastment of the overhead work. 

5. Adjustable Stop on Trolley Standard.—On many tramways it 
bas been found practicable to adjust the screw stop во as to limit the 
rise of the boom if the trolley leaves the wire. It is desirable to 
adjast the height of the trolley wire and guard wires so that advan- 
tage may be taken by this limitation, to prevent damage to over- 
head work. Where there is no adjustable stop, the rise of the 


boom may be prevented by limiting the play of the trolley rope 
except in the case of swivel trolleys with considerable reach. 

6. Trolley Heads.—Several cases of injuries to passengers by 
falling trolley heads have occurred. Although it is very desirable 
that, in the event of a trolley head catching ір a switch or other 
overhead “trap the head should become detached rather than that 
the boom should be pulled out or the standard broken, care should 
be taken that the boom is long enough to ensure that the trolley 
head may drop clear in the wake of the car. 

7. Trolley Booms.—Beveral accidents have occurred through the 
pulling out of trolley booms. The attachment by pinching up а 
split casting appears to be unsatisfactory since insulating material 
is used and a tight grip cannot beensured. A half sleeve with four 
bolta or some other attachment is preferable. 

8. Breakage of Trolley Standards.—Whena troliey head catches and 
neither the head nor the boom give way, serious injury to passengers 
has been caused by the breaking or tearing up of the standard. 
Overhead '' traps should be avoided as much as possible. Anchoring 
of trolley wires in bracket construction should be avoided by 
anchoring in а vertical plane to а standard on the bracket, or if 
the bracket needs anchoring, that should be anchored and not the 
trolley wire. 

The Board would be glad to learn whether you, or the body which 
you represent, concur in the foregoing criticisms, and will be pre- 
pared to take steps to meet them as regards new cars, and as far as 
practicable, with regard to cars now in use ог under construction. 
Should you not be able to concur on any point, the board will be 
glad to be furnished with any observations that you may desire to 
offeron the matters in question.—1 am, your obedient servant, 


HERBERT JEKYLL. 


THE BERLIN UNDERGROUND RAILWAY 
AND THE PARIS DISASTER. 


A GOVERNMENT INQUIRY LEADS TO CONSIDERABLE 
IMPROVEMENTS. 


Oxe of the immediate resulta of the recent disaster on the Paris 
Metropolitan Railway is to be found in the investigation 
which the German Government has caused to be made 
of the position of affairs obtaining on the Berlin Elevated and 
Underground Electric Railway, with a view to the prevention of a 
similar accident on that line, or rather on the low level portion of 
the railway. The inquiry, which has taken the form of conferences 
and an inspection of the railway, was opened on August 17th, in the 
large hall of the Potsdam Railway Station, under the chairmanship 
of Councillor Behrendt, President of the Berlin State Railway 
Administration. It was attended by other representatives of the 
Government, and of the police and fire brigade, by Herr Schwieger 
and Herr Lerche, of the Siemens & Haleke Co., the builders of the 
railway, and by Herr Paval, and Herren Schulz and Burcbard, 
manager and engineers respectively of the Elevated Electric Rail- 
way Co. 

The question of the fire in the Paris tunnel between Les 
Couronnes and Ménilmontant first engaged attention. It was sub- 
mitted that the depth and length of the Paris northern circle 
(about 6$ miles), together with the joint entrance and exit, render 
the ventilation of the tunnel uncommonly difficult. In the case, 
however, of the tunnel section of the Berlin elevated railway, the 
condition of the air is different, as each train produces a fresh 
movement of the air, which finds a ready means of discharge at the 
stations. The length of the tunnel section, which is situated 
between the Nollendorf Platz and Knie, is slightly over 
12 miles. The production of smoke to the extent which 
obtained so fatally in Paris is therefore considered to beout of 
the question on the Berlin railway, even if the rolling stock 
were less fireproof than is actually the case. In addition to thie, if 
a fire occurred in a car at э station it would be speedily extin- 
guished by the hydrants which are available, and a train can cover 
the distance along the section to the station in two minutes at the 
longest. As far as illumination is concerned, it was pointed out 
that as compared with the single staircase in Paris, the Berlin 
stations are provided with convenient entrances and exits in both 
directions, both being well lighted at night, and that, too, from 
cables which are independent of the feeders for the operation of the 
railway. 

The. conference was resumed on the following day, and an 
official report was published at the conclusion of the proceedings, 
which were initiated by the Minister of Public Works. As a 
result of the inquiry, the report states that the structural worke, the 
rolling stock and the equipment of the underground railway are 
arranged very differently from the Paris line, and without 
doubt an accident similar to that on the latter railway seems at 
least very improbable on the Berlin railway, if it is not out of the 
question. The entrances and exits in coutrad ist inction to Paris, 
sre capacious and sufficient, are conveniently accessible, and are 
lighted by daylight. The establishment of further exits at the 
other end of the platform does not, therefore, appear necessary. 
The lighting conductors in the tunnels and the stations of the 
underground section are independent of the cables for the 
working of the train service. In the method of con- 
struction and material used, the cars arc 60 arranged 
that the ignition of them in the case of-a short circuit appears out 
of the question, and therefore a dangerous development of smoke is 
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not to be apprehended, especially as the cars are covered with sheet 
iron. As а further advance in public safety, it is proposed to 
materially increase the lighting of the tunnel, so that even in the 
event of the complete extinction of the lamps inside the cars in 
consequence of an interruption in the working, there will still be 
adequate illumination for any case that may arise. This tunnel 
installation is to be protected in a higher degree from external 
influences, as its faultless condition will afford the best guarantee 
for the safe emptying of the cars in case of danger. 

The official report proceeds to state that in order to render it 
possible for passengers to leave the cars and reach the next station 
in the tunnel without any danger, arrangements are to be made 
whereby each official accompanying a train will be able to immedi- 
ately switch off the working current at any point in the tunnel. By 
this means also the approach of trains on the other track will be 
made impossible, and any danger of contact with the raile will be 
obviated. It is also proposed to arrange for the porter's barrier at 
the platform exit being easily pushed on one side, and to increase 
and improve the existing fire extinguishing appliances. In addition 
to these proposals, experimente are to be made to ascertain whether 
the establishment of air shafte with extractors would render it 

ible in case of neceasity to remove smoke and afford quicker 
access to the permanent way for the fire brigade and others desirous 
of affording assistance, and whether the arrangements for 
a rapid clearance of the passengers from the cars are 
capable of improvement. The existing regulations governing the 
railway employés are to be amplified with a view to coping more 
successfully with any case of emergency, whilst a short intimation 
is also to be published for the information of the public as to the 
attitude to be observed by passengers in the event of an accident 
occurring on the railway. 


THE HEAT ABSORBED 
IN THE ELECTROLYSIS OF SALTS AND THE 
PRINCIPLE OF THE MAXIMUM WORK. 


By DR. D. TOMMASI. 


1. It is known* that if we electrolyse a solution containing 
1 molecule of nitrate of silver, 1, 2, 4, 8, 16, 32 molecules of 
nitrate of copper and 100 molecules of water, the nitrate of copper 
does not begin to be decomposed until there is in the solution a 
little more than 30 (NO*)? Ca for 2 NO? Ag. 

By continuing to increase the proportion of nitrate of copper, 
we at last arrive at а point at which the deposit contains, for one 
atom of copper, two atoms of silver. 

When the solution contains two molecules of nitrate of silver to 
87 molecules of nitrate of copper, we get, as a product of elec- 
trolysie, one atom of silver and one atom of copper. Now, 
according to Sprague's law, f which is the reciprocal of the principle 
of the maximum work, it would be the nitrate of silver thet would 
decompose first, and then the nitrate of copper, since the heat of 
decomposition of this compound (52:3 cal.)t is much higher than 
the heat of decomposition of the equivalent quantity of nitrate 
of silver (2 NO? Ag = 17:4 cal.),§ and yet we have just seen that 
the composition of the metallic deposit varied according to the 
proportion of nitrate of copper and nitrate of silver contained in 
the solution subjected to electrolysis. 

2. According to the thermic data, а solution of chlorate of 
potassium being subjected to the simultaneous action of the 
electrolytic hydrogen and oxygen should undergo reduction rather 
than oxidation. 

In fact, the reduction of the chlorate gives off :— 


СОЕ + ЗН: = CLK + 3 НО .. e. 224°4 cal. 
and its oxidation gives off :— 
CIO? K + O = CIO*K .. is 17 6 cal. 


And yet experiment proves that the chlorate is transformed into 
perchlorate. 

3. If we acidulate a solution of bioxide of hydrogen (H?O?) with 
sulphuric acid, we get at the negative pole a liberation of hydrogen, 
due to the decomposition of the water, but the reduction of the 

‚ bioxide of hydrogen does not take place. 

Now, how can we explain the fact that the electrolytic bydrogen 
which reduces a great number of substances, the composition of which 
absorbs heat, does not act upon bioxide of hydrogen, the de- 
ороно of which, оп the contrary, takes place with liberation 
of heat. 

In other words, why does the electric current decompose water 
whose heat of decomposition is — 69 cal. rather than act upon 
bioxide of hydrogen, the heat of decomposition of which is 
+ 216 cal.? 

4. We observed || a similar fact with the following couple :— 

Zinc, acidalated water; porous jar, bioxide of hydrogen, with 
55 of опе drop of sulphate of copper in. solution, 

atinum. 


* 


* Вее “ Traité d'Electrochimie," by Dr. D. Tommasi, p. 25. 

t The substances set at liberty at the electrodes are those which, 
in freeing themselves, absorb the least specific energy. 

{ Heat of formation calculated according to D. Tommasi’s law of 
thermic constants. 

§ Heat of formation calculated according to Tommasi’s law of 
thermic oonstants. 

| " Traité d'Electrochimie," by D. Tommasi, p. 476. 


In this couple, in fact, the deposit of copper on the platinum is 
produced as soon as the circuit is closed, and long before the bioxide 
of hydrogen has been 55 We notice, then, in this couple 
the síngular fact that the h n produced by the decomposition 
of the water reduces the sulphate of copper (an exothermic com- 
pound), the decomposition of which consequently absorbs heat, in 
preference to the bioxide of hydrogen (an endothermic compound), 
the decomposition of which, on the contrary, takes place with 
liberation of heat.* 

From these researches may be deduced the following laws:— 
(1) When-a body is subjected to two chemical actions, the reaction 
which gives off the greatest quantity of heat will always be pro- 
duced in preference, provided, that is, that it can be begun ; (2) In 
the case of two chemical reactions, the one which requires the least 
heat or energy for its commencement will always be produced in 
preference even if it gives off lees heat than the other reaction. 

From what we have just said, it follows that the principle of 
maximum work is completely false, and that, therefore, it is 
desirable that it should be replaced by а new thermo-chemical 
principle more in accordance with actual experience. 

This new principle, which we propose to call the principle of 
minimum work, might be enunciated as follows:—The chemical 
reaction that requires the least energy 1 for its commencement will 
always be produced in preference, whatever may be the quantity of 
heat thet this reaction, when once begun, is capable of liberating 
or absorbing. 


SOUTH AFRICAN NOTES. 
(FROM осв JOHANNESBURG CORRESPONDENT.) 


Mowbray.—The Lighting Committee of the Mowbray Town Council 
recently recommended the acoeptance of an offer from the Cape 
Peninsula Lighting Оо. for the electric lighting of the town on a 
15 years’ basis. 

Queenstown.—After months of waiting, the consent of the Govern- 
ment has been obtained for the Queenstown electric lighting 
scheme. The erection of the plant will be proceeded with imme- 
diately, and by the end of the year it is hoped to have the installa- 
tion complete. 

Potchefstroom, Transvaal.—" Developments are expected shortly 
in connection with the electric lighting of this, the former capital 
of the Transvaal. It has already been reported in the ELECTRICAL 
Reviaw how urgently an efficient lighting service was needed for 
this, as well as for many other Rand townships. Agitstion went on 
for some time, but the Health Board could not, and the Govern- 
ment would not, move in the matter, the subject being brought up 
for discussion time after time, and as often “shelved.” Thereupon 
some of the larger property owners took steps to instal small plant 
of their own, and, as reported under date June 15th, a private com- 

y was formed to supply electricity for light and power purposes 
for the whole town. Some of the members of the Health Board, 
having tae welfare of the town at heart, then sent a deputation to 
the Colonial Office in Pretoria, which resulted in success. The 
Government electrician, Mr. Stevens, was sent to Potchefstroom to 
draw up a scheme, and the Government have decided, pending the 
formation of a proper municipal council, to undertake the scheme 
for the benefit of the township, and in the meantime will offer no 
facilities to any private company regarding the erection of lines, 
& 2. This would appear to be the death blow of the Potchefstroom 
Consumers’ Electric Light and Power Co.,” but they have expressed 
their intention of going on with their scheme, As the success of 
the company so much depends upon Government support, although 
it is obviously hard lines,” they will probably eventually have to 
climb down. А compromise would be the fairest settlement, the 
company putting down plant, &, and carrying out wiring con- 
tracts, which will probably be agreed to. 

Metric System—In the Cape House of Assembly, Mr. Amos 
Bailey, M.L.A., directed the attention of tbe Government towards 
the adoption of the metric system as the standard of weights, 
measures and coinage for the Colony, and the Prime Minister will, 
at an early date, enter into negotiations with the Imperial Govern- 
ment for that purpose. 

The Somerset West Tramway Bill has been read and passed for 
the third time. . 

Pietermaritzburg.—The Natal Government railways electrical 
department is calling for tenders for additional plant for the power 
station at Pietermaritzburg. The tender of Callender's Cable Co. for 
£3,141 10s. 5d. has been accepted by Messrs. Mordey & Dawbarn 
on behalf of the Town Council. The following items occur in the 
borough engineer's report for June:—Building extensions at the 
power station are almost finished ; excavations for the new 240 ee 
sets are completed, and templates are being prepared. А ко 
Weir pump has been erected, and the foundations for the No. 
eet of boilers completed. 1,784 ft. of cable have been laid, in- 
cluding 543 ft. of н.т. The revenue during the month was £2,305 
10s. 6d., an increase of £250 9s. 1d. over the corresponding period 
last year. 

Durban.—The manager of telephones in bis report to the end 
Council says:—The total number of subscribers up to July 3 
stands at 841, an increase of 243 since the concern was p 
from the Natal Telephone Co. in December, 1901. 


+ ' Traité d'Electrochimie," by D. Tommasi, p. 526. 
1 Calorific, luminous, electric, &c. 
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From the tramway manager's report we learn that there are now 
18 miles of track open, 33 cars being in daily use. 

Transvaal.—Much dissatisfaction has been expressed recently at 
the condition of the Johannesburg—Delagoa Bay telegraph system, 
or lack of system, the Chambers of Commerce in both centres giving 
voice to public opinion. The defect, it appears, is on the Transvaal 
side of Komati Poort, and & complete reconstruction of the line 
from Johannesburg to that point is being undertaken, and is ех- 
pected to be finished shortly, when, it is hoped, an uninterrupted 
service will be obtained. 

The standholders of Turffontein and Forrest Hill, emvlating 
their Ophirton neighbours, have decided, at a public meeting, 
to petition the Town Council to extend the proposed electric tram- 
way system to their suburb, agreeing to a special rate to cover loss 
on working. 

Mr. McBean, who has just resigned the position of chief electrician 
to the East Rand Proprietary Mines, was the recipient of warm 
thanks (and a purse of gold) from the Boksburg Health Board 
at a special meeting convened for that purpose. Mr. McBean 
has been the honorary advisory electrician to the Board in con- 
nection with the new electric lighting contract. 

Lourengo Marques.—A number of cars for the L.M. electric tram- 
ways have now arrived. The laying of the track has been nearly 
completed in the principal avenues. 


LEGAL. 


CaRHABY v. NEALE AND THE SOUTH-WESTERN ELECTRIOAL 
Co., Ly. 


ВЕРОВЕ Mr. Justice Walton, sitting as Vacation Judge on August 
27th, Mr. Bramwell Davis, K. C., in this partnership action, moved 
for the appointment of a receiver and manager of the business of 
electrical engineers carried on at Palace Terrace, Fulham. 16 
appeared that Mr. Carnaby and Mr. Neale entered into partnership 


on September 1st, 1902, and that £500 capital was found by Mr. 


Carnaby. On May 3186 last there was a profit of £202 on the nine 
months’ working, but the partnership was crippled for the want of 
money, and Mr. Carnaby advanced a further sum of £300. Віпсе 
then the business had been formed into а company, but Mr. Carnaby 
had not bad his money returned. Не bad been forcibly ejected 
from the premises by Neale, and, as he could get no satisfaction, he 
asked for the appointment of a receiver. 

Mr. Douaras, on behalf of the defendants, said the new company 
admitted its liability to Mr. Carnaby as to the £300, and offered to 
give him an indemnity for that amount. 

On this understanding the motion was adjourned until the next 
sittings. 


WELLS v. THE Stawart ÉLEOTRICAL SYNDICATE, LTD. 


BzronzE Mr. Justice Walton in the Vacation Court on August 26tb, 
this matter came up on the application of the plaintiff, who is a 
debenture holder, for the appointment of Mr. G. В. Pitt, the liqui- 
datorof the syndicate, as receiver and manager in the voluntary 
liquidation on behalf of the debenture holders. 

Mr. GALBBATTH, in support of the motion, said he was in а posi- 
tion to treat the motion as the trialof the action. He asked his 
Lordship to make an order in the terms of the agreed minutes. 
The syndicate agreed to the appointment of Mr. Pitt as receiver 
and manager on bebalf of the debenture holders. Не also asked, 
with the consent of the syndicate, that the plaintiff and the other 
holders of debenture bonds should be entitled to a declaration of 
charge. The gentleman who had been appointed liquidator, and 
also now the receiver and manager, consented to the order. 

His Г.оврввнір made the order asked for accordingly. 


CORRESPONDENCE. 


Faults on Mains. 


Can any of your readers inform me as to what precan- 
tions are taken to prevent unnecessary damage to feeders, 
distributors, and occasionally pedestrians, when a short or 
fault occurs at periods of light load ? 

It seems to me the usual practice simply allows a certain 
margin above the normal full load capacity of the main or 
mains, being generated before the circuit opens. Take, for 
instance, a feeder 1 in. in cross-section with cut-out set for, 
say, 1,400 amperes. During the greater part of the day 
this feeder may have a load of only 200 or 300 amperes, or 
even leas. If a fault develops under these conditions there 
will evidently be a margin of 1,100 or 1,200 amperes left 
to blow it ont before the circuit opens. Considering the 
number of up-to-date appliances and methods of testing, 
this appears to be rather a crude way of treating faults and 
weak spots on mains. 


Is it not feasible to have an automatic cut-out switch 
fitted in each feeder, either for traction or lighting supply, 
which is capable of being rapidly adjusted by a simple move- 
ment, to allow only a safe margin under al? condilions of loud ? 
The load on any station does not alter much from day to 
day, so that it would be an easy matter for a switchboard 
attendant to set all cut-outs to suit the load at different 
periods of the day. Some station engineers adopt the 
plan of using double fuses on their feeders, one set for half 
load and the other for full or overload. A throw-over link 
is fitted for the purpose of bridging either of them. This 
plan algo presents an easy means of carrying an emergency 
load on any feeder should the network become disorganised 
through adjacent feeders being cut out. 


S 
ў 
/ 


к, P, Ratchet and pawl; s, Spiral spring inside lever; t, s, Tension sprin 
гов алайны T, m, rod for disengaging pawl; c, Calibrate 
scale. 


A circuit breaker fitted with a variable adjustment some- 
what similar to the above sketch would, I believe, be an accept- 
able type in central stations. To prove ita utility, each feeder 
on a lighting system should feed its own section only, this 
section being isolated from the rest of the network, and 
provision made for linking one or more sections on to 
different, feeders if required. 

In addition to this, the feeder should only have a cut-out 
at the station end, the fuses at feeding points being placed on 
3 and each distributor feeding its own network, 
thus :— 


| 
Ji | 
ен 
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F, Feeder ; s, в, Street box; m, Section manhole; d, Distributor: n, Net- 
work ; J, Fuse; l, Link (disconnecting may be combined with fuse). 
L, Interconnecting link. 


Tramway practice, at present, fulfills these conditions, 


with the exception of a cut-out capable of simple and rapid 


adjustment that can be altered with safety wile carrying 
load, 

I have recollections of a large lighting system that, 
until quite recently, was tied up with the object of blowing 
out all faults, thereby saving the mains’ engineer the head- 
splitting worry of finding them, and probably damaging 
yards of mains by fire and / Mer. 

An interchange of views on distributing difficulties and 
means for overcoming them would be appreciated by a large 
section of your readers. 


J. С. Stewart. 
Island of Arran, Seplember 181, 1903. 


Switehman or Premium Papil? 


I heartily endorse the sentiments expressed by * 10,000 
Volts,” but I think that the matter is to be explained in this 
manner—that as long as we have “gentlemen's sons" who 
have not the moral courage to demand a reasonable figure for 
their services, so long shall we have (Ше nominal salary.” 
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I passed through the switchman period three years ago, 
and even then I found the evil rampant. 

To cite one instance in my experience of central station 
work: the switchmen were placed on a sliding scale—viz., 
58. first year, 78. Gd. second year, and 10s. the third year! 
I wonder how many would care to remain till the third year ? 
I consider that these appointments are made by men who 
have been ** jumped " into а responsible position, and who 
have not had to undergo the tedium and confining duties 
of а switchman. The case 1 mention had its own reward— 
repeated mistakes ; and, consequently, the item “ repairs to 
instruments“ was considerable. 

lt is to be hoped that the time is not far off when a 
reasonable figure will be paid to all assistants, and that those 
who are responsible will forego this idiotic policy. 


Electrie Drills. 


I have read the letter under the signature of the Sandy- 
croft Foundry Co., Ltd., in the current number of your 
journal. 

In taking up the manufacture of the solenoid type of 
drill, I am afraid they are making a mistake, as this type, 
both in Germany and America, has had to be generally 
abandoned; and on their own showing it takes Aa/f the 
energy required by an air drill, whilst other electric drills 
take very much less than this, 

It is, however, the last paragraph of their letter, and 
the last sentence in that paragraph, to which I wish to take 
exception. Such statements as these by manufacturers and 
contractors of electrical machinery have caused most of the 
trouble with regard to the useof electrical machinery in mining 
by allowing users of such machinery to infer that it ** goes by 
itself,” so to speak, and that no skilled, and in some cases 
not even any, attention is required. This is a great 
mistake. Because one, by merely pulling over a handle, 
may cause а motor to easily and sweetly revolve in its self- 
oiling bearings, it does not do to think it requires no 
attention; by turning the steam on to a steam engine it 
will do the same, and the self-oiling bearings can be equally 
applied to it, but no owner of a steam engine would expect it 
to go by itself, or think that it required only the services of an 
unskilled labourer, Why then should electrical engineering 
be reduced to the rank of ** unskilled labouring ” ? 

Electricity is a form of energy, and as such ought to be 
intelligently controlled, and the sooner this is recognised the 
better for everyone. Economy in the use of electricity 
should not be expected so much from getting rid of the 
skilled labourer as from the saving of energy lost in trans- 
mitting the power, and the many other advantages it may 
possess for the particular purpose to which it may be 
applied. | 

T. Campbell Futers. 


Wanted : An Efficient Commercial Incandescent Lamp. 


I am obliged by the details furnished by the Electrical 
Co., Ltd., as to the superiority and saving in ultimate cost 
of current of the Nernst lamp, most of which, or, perhaps, 
similar facts, have been published before in the company's 
trade circulars, Unfortunately, I find, in conversation with 
electrical contractors, that the large initial cost of the in- 
stallation of the Nernst lamp does prevent its adoption, the 
majority of would-be consumers speedily deciding against 
it when the relative cost of wiring with Nernst lamps, or 
with the ordinary incandescent, is put before them; and 
this in spite of а less number of Nernsts being required. 
When all is said and done, several lights of small candle- 
power scattered abont, rather than a few of large candle- 
power, give the best lighting effect; and, although the com- 
pany state that they have overcome the sensitiveness to 
changes of voltage, from my experience with the last batch 
recently received, I am afraid that the filament is still some- 
what wanting. At the ваше time, we all welcome the 
advent of the Nernst as а move in the right direction, and 
hope to see it improved in the direction of greater strength, 
cheapness, and smaller candle-power. 

The remarks of Councillor Kennedy, of Glasgow, at the 
recent M. E. A. Convention, on the comparison of the light 


given by incandescent electric lamps and incandescent gas 
mantles, very much, | am sorry to note, to the disadvantage 
of the former, show that the question of the inefficiency in 
light-giving power of the first-named, in proportion to their 
relative costs, is becoming a question that will have to be 
seriously considered ere long. 

І should like to hear the experience of some of my fellow 
assistants who come in contact with this phase of our in- 
dustry, and more particularly hope to hear from the lamp 
makers that something is on the way which will help us 
to make headway against our powerful competitor. 


Н. Н. M., Assistant Engineer. 
August 8181, 1903. 


English Porcelain Insulators. 


A portion of the daily press has, during the past 10 years, 
educated the British public; the result has been that the 
educated firmly believe that all British manufacturers are 
rapacious, idle, densely ignorant, incapable of enterprise, 
and that they refuse to allow science to help them 
to earn their living. Granting this, one can readily 
understand that Mr. Garrard's statements about English- 
made insulators in his article on“ Overhead Transmission“ 
in your issue of August 14th will readily be believed. 
Surely your contributor cannot seriously think that English 
porcelain insulators are used in this country because glass 
ones cannot be made?  (ilass insulators were tried in the 
early days of telegraphy, but their use was given up. a8 
they were found to be distinctly inferior to pot insulators, 
The use of the glass insulators in America obtains solely 
on account of their cheapness. 

Perhaps Mr. Garrard has never travelled through 
France, and seen the flimsy telegraph line construction 
along the railways — light cross-arms, glass insulators, and 
construction which would not be tolerated in this country. 

The glassy nature of foreign-made insulators is a draw- 
back, not an advantage. The material is brittle, and cannot 
be threaded internally ; consequently the stalk has to be 
cemented into these insulators instead of being screwed in, 
аз is done with English ones. 

Now, when Mr. Garrard speaks of English insulators 
depending upon their glaze for their insulating propertics, 
he shows he knows nothing of the process of their manufac- 
ture. Each insulator, after being dipped, is placed in the 
kiln, upon three thimbles, upon which it rests during firing. 
The places wliere its rests on the thimbles are never glazed, 
conseynently glaze has nothing to do with the insulation. 
As a matter of fact, the articles are only glazed in order to 
keep them clean. 

It would be well to know whether Mr. Garrard has, or 
could, make comparative tests of English and foreign-made 
insulators? If во, he should publish particulars, and show 
engineers what the truth is. 

Meanwhile, it would be well to remember that this journal 
is read all over the world, and users now have its authority 
for believing that British-made insulators are inferior. The 
policy of crying stinking fish is sure to bear its natural 
fruit in time to the detriment of manufacturers and their 
workpeople. 


Stafford. 


Үү. Rooper. 


The article by Mr. C. C. Garrard in your issue of the 
14th inst. ів а very good sample of what is now written, 
and too easily believed, abont British manufacturers. 

Mr. Garrard says that up to the present time it has not 
been possible to get good electrical porcelain from any 
English pottery” . . . “the art of mixing to give good 
electrical properties to the finished article has not yet been 
learned by the English potter. . . that“ English porce- 
lain as yet made depends for its insulating properties almost 
entirely upon the glaze." 

In every one of these statements Mr. Garrard is wrong, 
and I am amazed at the ignorance of facta which he displays. 
Is it credible that the electricians who have put up and 
maintained with English insulators, the Post Office and 
great railway systems of telegraphs, have been во blind and 
incompetent as to use such a material as he describes, and 
could the lines have maintained their efficiency? On the 
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contrary, more than 30 years ago the principal specifications 
for telegraph insulators, provided that the unglazed porcelain 
should be soaked in sulphuric acid and water before being 
electrically tested, and then should show no loss by the 
galvanometer, 

At the present time almost every insulator on the principal 
lines in. England has unglazed surfaces inside and outside, 
and every insulator has been tested before being used. Not 
many months ago I had occasion to test a lot of English 
insulators which had been shipwrecked, and had lain in sea 
water for nearly six months ; they were taken from the wet 
straw in which they had been packed, and put straight into 
the testing vata; not one showed any loss by the galvano- 
meter, and yet the head of each insulator and the spindle 
hole were unglazed, the thickness of porcelain between these 
two faces being about } in. 

Recently I have made experimenta with the view of 
ascertaining the dielectric strength of English porcelain, and 
I find it difficult to get pieces made, with sufficient surface, 
thin enough to break down with the voltage at my 
command, viz., 30,000 volts ; unglazed pieces, so thin as to 
be translucent, resisted 20,000 volts. Soon I shall have a 
testing apparatus which will give me 60,000 volts, and 1 
shall be pleased to show Mr. Garrard or any representative 
of the Review what English porcelain will do. 

I have now before me a report, from one of the most 
eminent British electricians, of destructive tests which he 
made upon English porcelain insulators. These broke down 
at pressures varying from 250,000 to 900,000 volts, accord- 
ing to their thickness and shape, but some in which the 
solid porcelain was about 1 in. thick successfully resisted the 
latter enormous pressure—a strain which can hardly occur 
in practice, even as the effect of resonance. 

I know at least one English pottery which for many 
years past has turned out annually thousands of tons of 
porcelain of a quality more than equal to any electrical 
demand which can be made upon it. English porcelain is 
the best in the world—not only is its electrical resistance 
practically infinite, but it is tougher and mechanically 
stronger than either American or Continental porcelain, and 
is only glazed for the sake of cleanliness. Great American 
firms who have lately built works in England, to my know- 
ledge, use English porcelain to a very large extent. 

And yet we are told by one who has certainly not troubled 
to inquire into the matter, that up to the present it has not 
been possible to get good electrical porcelain from any 
English pottery. 

John T. Harris. 

Stone, Staffordshire, 

Атијизі 26th, 1903. 
[See our “ Notes columna,—Ens, Ет,кс. Rev. | 


Re Ramsgate Tramway Inqniry. 


Would you kindly permit me to ask you whether the 
fashion of putting magnetic brakes upon tramcars will last 
much longer, after the damaging disclosures of this inquiry ? 
The evidence clearly showed that a magnetic brake requires 
to be supplemented by the hand brake for stopping a car on 
an incline, because as soon as the car slows down the source 
of the magnetism is annihilated. But unless the hand brake 
is very carefully handled, one brake hampers the other and 
neither of them acta. 

Some time ago much was said in these columns about 
pneumatic brakes, but only а few have been tried since. 
They are free from such defects, апа have euch a splendid 
record in other countries, that it is surprising to see them so 
apatheticaHy treated here. The only objection I ever heard 
raised against them is higher cost of maintenance than 
magnetic brakes, and this objection is not only unjust, but 
is quite out of place where life and limb. must be the first 
consideration. 

This notion of higher maintenance costs originated у епгя 
ago with some experimental air brakes of American manufac- 
ture, which were badly designed and worse made. To get 
them small and cheap, they were designed for 80 lbs. pres- 
sure per sq. in., and with very small bearings, valves, &c. 
The working parts were hardly machined, and the valves 
would have allowed cement grouting to trickle through 
under no more than atmospheric pressure. The compressor 
and valvecastings had not even been freed from their cores, 


all joints leaked, and 4-07. lumps of red lead, that was in- 
tended to make joints tight, preferred to adorn the valve 
faces or to block the passages of the regulator, There was 
nothing wonderful in this failure; but it is wonderful that 
tramway managers should blame the principle where only 
the execution was at fault, and that this bogey of high 
maintenance should so long survive. 

It is hardly necessary to enumerate the good qnalities 
of the pneumatic brakes, and their success on railways 
proves that their maintenance cannot be extravagant. 
Moreover, on railway cara a far more complicated type of 
apparatus is used, and the working conditions are far more 
severe—viz., higher speed, heavier jolting, and no inspection 
of parts possible for months. 

In Germany all kinds of magnetic brakes have been tried 
and have failed, while the air brake is signally free from 
failures, and is not only fitted on about 600 cars in Berlin 
alone, but is going to be put on all tramcars in that economic 
town. 

There the low maintenance expenses have been one of the 
chief canses of its success, and there сап be no doubt that 
motors and controllers last longer with them than with 
magnetic brakes, which require 200 amperes and more where 
the working current of the motor averages 10 to 15 
amperes, 

The compressed air is there also used for sanding, and the 
driver's attention is not required on the sand pedal in case 
of emergency, as the air is automatically directed to the 
sanding tube whenever the controller valve is brought into 
the emergency position. 

Skidding can be made impossible, and track and wheel 
brakes can be effectually combined, as has, for instance, 
been done on one of the cars of the Manchester Corporation. 

Allow me to say just а few words with regard to expense, 

Is it right that tramcar brakes should only be attended to 
by unskilled labour? Does it not amount to recklessness if 
such an important part of the equipment. is left entirely to 
the mercy of labourers? Have tramway committees. no 
other duty than to reduce the cost per car-mile to а minimum 
and to raise the receipts to a maximum? Do the coroners 
who absolve the drivers from blame when they kill people 
know that the manager employs 14 /vhourers and not a 
single mechanic to do all the mechanical attending to 260 
cars ? 

Does the coroner or the Doard of Trade know that air 
brakes are not in favour with tram managers because they 
would necessitate the employment of two mechanies instead 
of two of the above 14 labourers ? 

Air and Sand. 


The failure of all three brakes in succession on the car 
which came to grief at Ramsgate would seem, according 
to the Board of Trade inquiry, to have occasioned much 
surprise. But really this was not at all extraordinary, for 
the three brakes in question—hand, slipper and electric— 
when applied simultaneously and strongly, so interfere. with 
each others’ action that failure is to be expected. The hand- 
brake will very readily skid the wheels, especially when part 
of the weight of the car is lifted off them by the slippers, 
and the wheels being locked, the electric brake is useless. 
Trolley current can never be relied upon in case of 
accident, as, with the car travelling fast and rock- 
ing violently, the trolley may leave the wire any 
moment. What is wanted is a brake that will utilise 
to the best effect the available sources of retardation, 
viz., the track, the wheels and the motors, without depend- 
ing on the trolley current or the physical strengh and nerve 
of the motorman. It is just because it fits these conditions 
exactly that the Westinghouse magnetic brake has been 
universally adopted on all tramway syster 8 where serious 
accidents have occurred. Indeed, the makers claim that 
it is not only the best, but the only brake suitable for 
modern electric tramway service. ‘The statement was 
made at the inquiry that the magnetic brake 
fails if the hand brake is applied so us to skid the wheels. 
But there is absolutely no reason why the hand biake should 
be applied when the magnetic brake is in use, and its appli- 
cation is entirely contrary to the motorman’s instrnetions. 
In fact, its only use is to hold the car lócKed in. the yards or 
en steep inclines, The magnetic brake is not adapted for 
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actuation by hand, as suggested by the inspector, for the 
reason that the friction between a steel brake shoe and the 
rail would be too small to be of much use were any power 
other than magnetism employed. Even were this not the 
case, however, the makers have such good experience of the 
reliability of the apparatus that they would not fit a hand 
working attachment. 


Westinghouse Building, W.C. 
Seplember 2nd, 1903. 


Norman D, Cameron. 


To Correct a Wrong Impression. 


My attention has been drawn to certain remarks made by 
Mr. A. Philip, in а book on * The Electro-Plating and 
Electro-Refining of Metals," which seem likely to convey 
the wrong impression that the idea of utilising zinc dust for 
regenerating zinc electrolytes, originated with him. 

Permit me to say that this is not the fact, and also to 
point out that Mr. Philip omits to mention that, at the time 
he refers to, he was employed by the company with which I 
was associated, 

Sherard Cowper-Coles. 

August 27th, 1903. 


Hot-Wire Are Lamps. 


] have been watching your valuable ** Correspondence 
columns lately in order to learn all I can about hot-wire 
arc lamps, but except for the maker’s remarks and 
„F. J. Тв” letter, your correspondents appear to be very 
much annoyed about something, and their criticism, is, in 
my opinion, neither just nor justified. As for“ Enclosed's“ 
remarks, J conld make any lamp jump if I wanted to, and 
could put most of them right if I wanted to. 

It is really wonderful what you can get any lamp to do 
if you want. I could have stopped the jumping in a few 
minutes, for I have had а Foster lamp under my observa- 
tion for some time, and I find it simple and easy to under- 
stand. It has never jumped since its delivery, six weeks 
ago, possibly because I have not interfered with it, and have 
no desire to see it jump. There appear to be no “ com- 
plicated levers in the lamp, and I think that“ Enclosed ” 
must have some other make under observation. I saw no 
complications in the sketch given in the columns of your 
valued journal of July 31st, and, as far ав I am concerned, 
am delighted with the light given, and the simplicity and 
working of the lamp. 


W. J. Woodward. 
The Vulcan Electric Co., 


43, Broadway, Stratford. 


1 bave read Prof. Mundella’s letter in the current REVIEW, 
and greatly regret that I omitted to ask his permission 
before stating the facts of his inquiries for a change-over 
lamp. I beg herewith to humbly apologise to Prof. Mundella ; 
the facts, however, have been, I believe, common knowledge 
in are, lamp circles for about a year. 


J. G. 
August 29th, 1903. 


I do not wish to contribute to the discussion on hot-wire 
arc lamps, but it shows how much * N. D. W." knows about 
his subject when he refers to “ Manchester Councillors 
interested in the gas company!“ 


A. J. С. 


I notice that Messrs, Foster & Co. do not contradict my 
statements, 

With an enclosed arc of 70 volts or less the carbons are 
fairly close together, and the lower carbon obstructs a con- 
siderable quantity of the light emitted by the upper; but 
with 80 or 90 volts across the arc there is much less obstruc- 
tion owing to the greater distance between the carbons, and 
consequently more useful light is obtained in spite of the 
theoretical reasons to the contrary (see text-books). Mrs. 
Ayrton’s book goes into this rather fully, and a simple experi- 
ment will prove it. Iam speaking above of 13 mm. carbons 
as used in the Foster and most other makes of lamps. With 
10 mm. carbons the obstruction of light is not quite so great, 


being the only ones we can think of. 


but of course the burning hours are much reduced owing to 
the smaller carbon. 

On alternating current circuits the resistance should be 
kept as low as possible for economy’s sake, hence a hot wire 
is a disadvantage; as with a lamp taking 5 amperes and 
with a resistance in the strip of 2 ohms there is a dead loss 
of 50 watts. This is in addition to the slight loss in the 
choking coil, which in a good design can be kept below 10 or 
12 watts easily. 

Regarding change-over lamp, most alternating current 
lamps, if supplied with a resistance instead of a choking coil, 
will burn quite satisfactorily on a continuous circuit. 

I would remind “ Fair Play " that four months is not 
very long in which to try a new lamp. 

Enclosed. 


Excepting “ F. J. T.’s” letter in your last issue, we are 
inclined to think that “ Fair Play's" letter in this touches 
the real crux of the criticism we have been lately receiving, 
and beg to call the attention of your readers to this point. 

As regards our remarks in your issue of 14th inst. on 
“N. D. в” letter, we were then, and are now, of the 
opinion that his letter contained many errors, and was an 
unwarranted attack upon an able and moderate article 
written by an engineer of experience and position, and one not 
at all likely to write on a subject he was not quite sure of. We 
therefore considered “ Х. D. W." deserved rebuke, and that 
his misquotations and mistakes should be made clear in the 
eyes of your readers, Apart from this, we do not desire to 
abuse him—only to rebuke his temerity. 

Referring to“ N. D. W.’s” letter in the current issue, 
we may say that whatever the s/riking current ів, or the 
flush between switch-on and s/riking, the strip does 
carry it, as is evidenced by Fairplay's letter, and in the 
name of common sense, if it did not, should we go on 
making the lamp in such quantities as we are ? And would 
people buy them as they do ? 

In dealing with the faults of his lamp, * N. D. W." says, 
“the percentage of failures due to dash-pot sticking . . .. 
ів *1 per cent., while dirty rods, &c., account for *9 per cent. 
of the known cases of failure.’ These are his own words, 
and leave unaccounted for, 99 per cent. of the known cases of 


failure. 


As regards the large amount of combustible insulation 
used in solenoid lamps, we refer, of course, to the double layers 
of cotton covering on the wire of the solenoid, which we avoid. 

Dealing with the question of efficiences on А.С. circuits, 
our experience is, when in competition with other makes, 
that we give the same or a better light, as the case may be, 
but always with a saving of power, as measured by a watt- 
meter. Does it matter how we get it во long as we do? We 
might add, however, that the internal resistance varies with 
circnit conditions, being about half an ohm on alternating 
circuits, 

Our “ limited field " of action has kept us working over- 
time since the beginning of this year. As to the demand 
for constant current working with the enclosed lamp, there 
are only a few instances in England—Croydon and Exeter 
We are, however, 
quite prepared for it. 

We should like to add, in conclusion, that we have no per- 
sonal dislike to “ №. D. W.," and*that we think there 18 
room for us both, without cutting each other's throats. 


Foster & Со, 
Seplember 1st, 1903. 


[We do not think that any useful purpose will be served 
by a further continuation of this correspondence.—EDs. 
Еке, Rey. ] 


Speed and the Pablic Safety. 


It is a pity that the writer of your leaderette under the 
above heading ehould not have had some knowledge of the 
matter he writes about. 

The matter is of some importance to Londoners, and such 
mistaken inferences as he draws from Dr. Louis Bell's 
interesting paper, which is chiefly on electric tramcar 8 
and brake power, do harm. Surely it is worth the while of 
technical journals to differentiate themselves in some degree 
from the dailies when they write on matters auch 
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as this question of speed in traffic, which involves 
a good deal of interesting engineering problems. It 
is evident from the sneer at “ А. A. C. S." that they doubt 
or disbelieve his speed measurements. If the writer had taken 
some trouble in the matter instead of dashing off his 
leaderette ez cathedrd, with no expert knowledge to guide 
him, he would have known that having made a number of 
tests of speed of various vehicles running in London, at 
the request of high authorities, I can confirm all that 
“ A. A. C. S." stated in his letter tothe Times, and that these 
speeds are correct, and that Mr. Woodfine's assertion that if 
motor-cars are restricted in London or any large city toa 
maximum speed of 10 miles an hour, you will deprive them 
of their most useful qualities. 

Your leader writer makes the very common mistake of 
confusing average with maximum speeds, and thereby 
confuses instead of helping your readers to understand this 
matter. 

The distance from this house, measured through the 
streets, to Ludgate Hill is 32 miles. I cannot do it by 
omnibus or cab under j-hour. The average speed of that 
vehicle is therefore only about 5 miles an hour—in spite of 
the driver occasionally, whenever he gets а few yards clear, 
attaining 12 miles, or possibly 14, as а maximum. 

If I come, as I may at present, on а bicycle or а motor- 
car, I can accelerate and again control my vehicle во rapidly 
so as to take advantage of the intervals in the traffic, that I 
can come to you in 20 minutes. Now raise my average 
rate from 5 miles an hour up to 10 miles, and this is what I 
stated at the Engineering Conference; your writer makes me 
appear to say something very different. 

R. E. Crompton. 

* Thriplands," Kensington Court. 


[There i8 no need to reply at any length to Lieut.-Col. 
Crompton’s letter. Half Dr. Bell’s paper is devoted to the 
40 miles an hour “ Red Devil," and this is the portion to 
which our remarks applied. Our reference to “А. A. C. S., 
too, was in connection with the correspondence between 


himself and Sir Albert Muntz, and there is not the slightest — 


ground for saying we doubted or disbelieved his speed 
measurements. Finally, we quoted our correspondent quite 
correctly; we said, “from its present average of 5 miles to 
10 miles per hour. —Ebs. ELEC. REv.] 


In your issue of the 28th inst., there appeared an article 
referring to the contribution of Dr. Louis Bell and also to 
the letter sent by this Society to the Public Control Com- 
mittee, London County Council. As the article in question 
comments adversely upon the Society’s case, and in so doing 
makes statements which show that the writer is not at all 
acquainted with the question, I trust you will allow me to 
point out some of the errors he makes. 

In the first place, he speaks of vested interests, There 
are, of course, none in connection with automobiles such as 
exist in the case of railways and tramways. With reference 
to the comparative safety of motor-cars compared with 
trams, Mr. Balfour's statement could not be better sub- 
stantiated than by Dr. Bell himself, when he says that at 
12 to 18 miles per hour the space required for stopping 
varied from 101 to 205 ft. "This is at least five or six times 
as great as that required by a motor-car, and the element of 
danger is in proportion. The fact that the tram is confined 
to fixed rails makes it more, and not less, dangerous in this 
country, because generally the roads are so narrow that 
there is not room enough to treat the tracks as railroads and 
keep off them. 

The writer in question quotes Lieut.-Col. Crompton's 
statement that the present average speed of traffic in the 
metropolis is only 5 miles per hour, but may in the future 
be increased to 10, and triumphantly inquires how, tuere- 
fore, can a limit of 10 miles per hour adversely affect motor 
vehicles, He must be very ignorant of the road if he does 
not understand that, if one drives considerately, it is difficult 
to average one-half the maximum speed. This holds good 
for very long distances, but still more so in London, 
where, in order to average 5 miles per hour, it would 
be n „sometimes, to exceed 10 miles per hour. 
Plainly, therefore, in order to bring the average up to 10 
miles per hour, the maximum must be considerably greater. 

The observations made in Victoria Street, Westminster, 


+ 


S.W., by Mr. Swinton (there never was any concealment as 
to his name), carry no weight with this society, save ав cer- 
tifying to a fact well known to everybody who is any judge 
of speed. Why any reference should be made to Nir Albert 
Muntz, who is the person, perhaps, above all others inte- 
rested in horse breeding in this country, it is diſlicult to 
understand. 

When the writer speaks of motors being driven frequently 
at 50 miles an hour at cross roads or going round a corner, 
he shows a complete ignorance of speed, as it is very rare 
indeed that this pace is ever attained on Inglish roads. 
Probably if he saw a car going at 30 miles an hour he would 
estimate it at 50. 

In conclusion, I quite agree with the article by Dr. Bell, 
which is a very strong case for the motor. Не admits that 
15 miles per hour may be permissible for tramcars, which 
he himself points out, require five or six times us much 
stopping space as a motor. - 

Where could one find a stronger case for allowing motors 
to exceed this speed, specially since they can, as he goes on 
to remark, readily turn out for other vehicles. 

J. F. Woodfine, 
Secretary Society of Motor Manufacturers and Traders. 


August 31st, 1903. 


[By vested interests, the writer intended it to be understood 
that Mr. Woodfine was naturally speaking from the point of 
view of money invested in the automobile industry. 

We have only this to add to what we have already said 
concerning the comparative safety of motor-cars compared 
with trams. The man in the street knows exactly what to 
look out for with trams, simply because they do not readily 
lurn out; with motor-cars he is never certain of what 
may happen. Moreover, we presume that narrow roads are 
not in the habit of expanding to oblige the motor-car. 

With regard to Lieut.-Colonel Crompton’s paper, we said 
nothing about maximum speeds; the figures we gave were 
for averages only. 

Is there any reason why a gentleman interested in horse- 
breeding, who sees the abuse as well as the use of motor-cars, 
should not advance sensible views on the abuse of them ? 

Misquoting Dr. Bell will not help matters. This is what 
he said :— 

The automobile as a practical working vehicle for ordinary pur- 
poses will involve no serious speed questions. А speed limit of 15 
miles an hour, enforced, as just noted, would probably be actually 
а good thing for the progress of the art, tending to the dcvelop- 
ment of useful vehicles capable of running long distances under 
load, and eliminating most of the objectionable oharacters who 
would abandon the sport if kept to moderate spced. 

Mr. Woodfine does not advance the cause he advocates by 
such a letter ав the above; and, again, we say that unless 
he can make use of better special pleading than this, his 
case with the L. C. C. seems a hopeless опе, — EUS. El. ho. Rev.) 


[A correspondent wants to know the name of the manu- 
facturers of Sinclair's patent resin solder.—Eps. ELEC. Кет.) 


BUSINESS NOTES. 


German Electrical Manufacturing Imports and 
Exports.—The German Customs Returns for the six months 
ending with June last show that so far this year there bas been a 
marked falling off in the imports of forcign electrical machinery 
into the country, the amount during the period named being given 
as only 369 tons, as compared with 764 tons in the first half of last 
year. On the other hand, there has been an increase in the exports 
of electrical machinery from Germany from 5,977 tons in the first 
six months of 1902 to 6,283 tons in the six months ending with 
Juue last. 


Forthcoming Book.—Messrs. Longmans, Green & Co. 
beg to announce they will publish during September a new edition 
of “ The Steam Turbine," by Robert M. Neilson. The size of the 
volume has been nearly doubled. Large additions have becn mado 
to the chapters descriptive of the Parsons and De Laval turbines, 
the additions including dimensions drawings. 


Telegraph Cable Imports.—The value of the foreign 
telegraph cables and apparatus imported into this country last 
month amounted to £3,591, bringing up the tota] for the first seven 
months of the current year to £33,731. 
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Electrical Wares Exported, 


WEEE ENDING SEPT, 2ND, 1902. 
Alexandria. Teleph.appar. Value £113 
Amsterdam 880 es as 33 


Миник momd берт. Ist, 1903. 


Aden. s ò . Value £21 
Amsterdam.. sv vs 50 


Antwerp - з .. 334 Auckland a ee ee 134 
Bombay. Teleg. wire . .. 220 Beira .. as 88 m ax 19 
Buenos Ayres T 2% T 10 | „ Teleg. mat. . 1281 
Р Teleph. mat. .. 39 | Brisbane .. a s ee 106 
Calcutta A om #0 30 Buenos Ayres i» as ee 20 
| emerara .. ee ace we 40 Caloutta ee ee ee eo 339 
Durban ^. 8.4 ee oe 61 Cape Town ee ee ee ee 1:34 
us FTeleg. mut. 1,152 Channel Islande .. © °> 36 
Как London d € oe 60 | Christchurch 88 
Gibraltar, "eleg. instru. .. 1983 Colombo sy ак 312 
Hong Kone. 16 | Copenhagen. Teleg. mat.. 658 
Jersey and Guernsey . 2s 50 Delagoa Bay S we as 48 
Madras oe oe oe ee 16 | Durban Th ee ee ee 626 
Melbourne . sa Ža " LO T Teleg. mat. vis . . 452 
РА 'l'eleg. wire .. ie 193 Hast London ө ss ‚ 879 
Nagasaki  .. V» M vy. ° 19 Flushing . au E ЖЕ 56 
New York .. У ae . . 130 Gibraltar. a vis Vs 45 
Singapore wa oe А F1 Libau ee ee ee ee 70 
stockholm. Teleph.cable .. 202 Melbourne .. "m T - 70 
Sydney s "n o1 | Montreal] .. ae ss P 21 
| Perth be se ET VE 18 
Port Elizabeth  .. А T 16 
Progresso. Telephones.. oe 25 
Rangoon е oe ua vs 13 
Rio Janeiro.. a sa .. 27 
| St. Petersbur, ae - Р 24 
Saigon vs з es ae 40 
| Santos a se x . 888 
| Singapore .. T v "e 49 
| a Teleg mat. FN 13 
Stockholm. Teleg. wire.. gs 52 
Sydney ae m s .. 670 
Toronto a s oe «s R5 
Wellington .. А s .. 1,015 
. Yokohama .. ee 2 0045 
,9* * à ee ee ee "0 
Total "" £35,008 | Total £6,907 

Foreign Goods Transhipped. 
Bombay. Elec. mat.. Value 275 
Last London. Elec. apparatus 255 
Santos. Flee. mat. "4 ЗА кє 
Sydney. Elec. mat.. T 85 
Total .. £502 


New Switches. — The lHolmes-Page patent switches have 
been designed to meet the requirements of the various fire offices, 
electricity supply companies and municipal authorities, and they 
are arranged so as to embody all the features of the Holmes-Page 


chopper switches. 


The box is of cast-iron, and is made practically 


watertight; screwed holes are provided at the ends to receive 
"insulated buslies or iron pipes carrying cables. The switch is 
operated by means of a stirrup handle, which fits outside the box 
when the cover is on, and it is so arranged that the box cover cannot 
be removed without first opening the circuit. The entire switch 
parts, excepting the two top contact jaws, are dead when the 


switch is open. 


The inside surface of the box is thoroughly coated 


over witha specially-prepared insulating japan, which will not 
crack or blister when subjected to severe beat or rough usage. 
The box is provided with suitable means for earthing. The special 


THE 


feature is that the supply main may be brought in at either end 
and still be connected to the top contact jaws. 


Compressed Air Cleaning for Electric Lighting 
aud Power Stations.— Messrs. Reavell & Co., of Ipswich, who 
have been manufacturing for some time a compact little motor.. 
driven compressor for the above purpose, have recently still further 
improved upon the design by totally enclosing the suction, as 
shown on the accompanying illustration. 'The advantages of the 
enclosed suction not only enables cold air to be brought into the 


RraAvELL Moron-DBivEN. COMPRESSOR. 


suction chamber of the compressor, which naturally improves its 
efficiency, but it enables the compressor to be installed in s suitable 
position, regardless of whether that position is hot, or whether the 
atmosphere is charged with dust. The enclosed suction arrange 
ment has the further advantage that the whole of the working parts 
are thus enclosed. The standard machine supplied has a capacity 
of 18 c.f. of free air per minute, and the compressor runs at 400 
revolutions per minute. The motor is of 2 H. r., and runs at about 
1,200 revolutions per minute, being geared to the compressor by à 
raw hide pinion on the motor, and а cast-iron n wheel on the 
compressor shaft; the latter wheel is machined from the solid, 
giving a drive which runs very smoothly. The are cov 

by a neat planished steel gear case. Although the above machine 
illustrates the usual type, it is sometimes made portable, and pro- 


Ногме8-Рлағ Patent BwircH. 


points claimed are:—Neatness in appearance; the switches are 
carricd on porcelain bases, and are separated by a substantial parti- 
tion, thercby securing a very high insulation resistance; the switch 
has self-adjusting contacts, and is easy to wire. An important 


vided with rubber shod wheels, so as to enable the machine to be 
drawn over a tiled engine room floor. Messrs. Reavell & Co. report 
that the use of these little machines in sub-stations is increasing; 
they form a useful accessory for such stations. as well as 
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for power stations themselves. We understand that the makers 
have supplied compressors of this type to the Manchester, 
Halifax and Salford Corporation electricity works; Charing Cross 
and Strand Co. (6 sets); Glasgow Corporation Tramways (5 sets) ; 
Barking Town Council; Hull Lighting and Tramways ; Edinburgh 
electric lighting station; Central Supply Co., London; Newcastle- 
on-Tyne Corporation Tramways; Midland Railway €o., Derby; 
Lincoln electricity works; St. James's and Pall Mall Electric 
Light Co.; London County Council Tramways; Poplar, Islington 
and Shoreditch Corporations; Stalybridge tramway power station; 
Croydon electricity works; Metropolitan Electricity Supply 
Co.; Calcutta electricity station; Sunderland Corporation Elec- 
tricity Department (4 sets). 


A Motor-Driven Hack Saw.—We illustrate herewith 
a quick-cutting eccentric sawing machine made by Messrs. Edward 
G. Herbert, Ltd., of Cornbrook Park Works, Manchester. The 
machine has an eccentric on the main shaft on which the guides of 
the saw frame are mounted, the eccentric beiog so geared as to 
make а part of а revolution after every 20 strokes of the ват. 
The inclination of the saw is thus changed periodically, and the 
cutting speed is greatly increased as compared with the ordinary 
hack saw. The cutting speed is further increased by running the 
machine at double the ordinary speed, and using a rotary pump to 
supply the blade with water. The machine illustrated below is the 
No. 2 size, capable of cutting bars and girders up to 12 х 8 in., and the 
motor, which is fixed in an inverted position under the bed, is of 
the fully enclosed constant speed type, specially wound for a speed 
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Moron-DniveN Hack Saw. 


of 600 revolutions, and gives 4 mP. at that speed. The power 
required is very small. The machine is driven direct from the 
motor by chain gearing, having a ratio of 6 to 1, making the speed 
of the machine 100 revolutions per minute. Ав all the necessary 
switches are attached to it, the machine is entirely self-contained 
and portable. An eyebolt is provided for lifting it by the crane. 
Power can be taken from the lighting cables by means of a flexible 
conductor and lampholder plug. This machine is suitable for 
engineering works where electric driving is in force, and also for 
iron merchants and others who have no shafting ; structural engi- 
neers, also, will find it a useful tool to have working on the 
job. mE 


Dissolutions and  Liquidations.— Messra, L. I. 
Robinson and Б. G. W. Ellis (Lionel Robinson & Co, electrical 
engineers and instrument makers, 9, Carteret Street, Westminster) 
have dissolved partnership. 

Messrs. L. Barlow and J. Young (Barlow & Young, electrical 
aud general engineers, 8, London Street, E.C.) have dissolved 
partnership. Mr. Barlow attends to debte and continues the busi- 
ness under the old title. 

Messrs. A. Slatter and R. G. Goatcher (Alfred Slatter & Goatcher, 
art metal workers and electrical engineers, Buckingham Street, 
Strand, and Peckham) have diseolved partnership. 

The members of G. F. Milnes & Co., Ltd., resolved on August 
18th to wind up voluntarily, and Mr. Max Meyer, of Hadley, near 
Wellington, was appointed liquidator. Creditors must send par- 
ticulars to him by October 15th. 

Messrs. O. Rennert, P. Hensel and F. J. Zelzer (P. Hensel and 
Co., electrical specialities manufacturers, 12, Long Lane, Е.С.) 
have dissolved . Messrs. Rennert & Hensel will 
continue the business under the old style, and will attend to 
debta. 


For Sale.— The (ilasgow Corporation invites offers for 
the purchase of copper strip, wire, lead and scrap iron, at the 
electricity department stores. See advertisement pages. 
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Electric Trams Trust, Ltd.—Before Mr. Justice 
Walton, sitting as vacation judge in the High Court of Justice, on 
Wednesday, a petition was presented by Mr. W. Bratby for tbo 
compulsory winding up of the Electric Tramways Trust, Ltd.— 
Counsel for the petitioner said he had only received the affidavit 
of the respondents on the previous day, and he asked for an adjourn- 
ment for a week in order to answer it.—Mr. Bramwell Davis, K.C., 
said the company was in voluntary liquidation, and ho appeared for 
the liquidator, and did not object.—The hearing of the petition 
was adjourned accordingly. 


Boiler-Covering Composition.—In reference to our 
recent note on the new destructor works erected by Messrs. Man- 
love, Alliott & Co., Ltd., for the Nottingham Corporation, Messrs. 
F. Leroy & Co., of Manchester, covered the boilers, steam pipes, 
&c., with their patent non-conducting composition. 


Small Motors.—Some little time ago Messrs. Crompton 
and Co., Ltd., of Chelmsford, decided to give greater attention to 
the supply of small motors for domestic and industrial purposes. 
They had previously manufactured such motors in small quantities, 
but in view of the increasing demand resulting from the great 
accession of small power users throughout the country, and believing 
that the business would be even greater but for the high market 
price, the firm thought that by availing themselves to the full of the 
modern machinery with which the Arc Works are equipped, they 
could turn out a cheaper motor in large quantities without in any 
way interfering with the quality of workmanship and materials 
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CROMPTON & Co.’s SMALL MOTORS. 


employed in the construction. In the accompanying picture we 
give a view of one of the departments, from which a rough idea 
may be gained of the quantities in which they are turning these 
motors out at present. It is claimed that by manufacturing in such 
large quantities the requirement as to price has been met, and the 


motors are built and tested with precisely the samo care as are the 


larger machines. The company issued two small pocket price 
cards of continuous-current enclosed ventilated motors from ] up 
to 40 н.р, for 100—110 and 200—220 volte. 


Catalogues and Lists.— Messrs. H. V. KRAMER & Co., 
of Locksbrook, Bath, have sent us one of their new catalogues of 
electrical machinery and apparatus. It consiste of numerous sheets 
which have been caught together in the usual convenient way, 
allowing additions to be easily made. There is no constructional 
or general information given respecting the different lines of 
machinery, the lists being in the main a collection of illustrations 
of standard motors and generators, motor combinations, a pew type 
of electric furnace for rivets suitable for shipbuilding and engi- 
neering yards, and portable electric motor braces, such as are 
already being used by a number of such yards in the country. The 
firm's patent ball bearings having been so successful with smaller 
motors and generators, are now supplied with the larger machines, 
and among the pictures is an 80-н.р. D.C. ball-bearing motor; 
another of the illustrations shows the driving of embroidery 
machines by small separate three-phase motors also with ball 
bearings. Messrs. Kramer claim that separate driving is more 
economical than group driving, if such devices are adopted. 

MrssBs. Bray, МАВЕНАМ & Ress, Lro., of Walthamstow, have 
brought out a set of price sheets giving a full description of their 
switchgear manufactures. No. 1 is devoted to their double-pole 
switches; No. 2 and 3 particularise their ratchet type starters ; and 
No. 4 is entitled A few points about the ‘B.M.R.’ manufactures." 

Messrs. D. Н. BONNELLA & Son, Ітр., of Mortimer Street, W., 
have placed before us a copy of their new list, dealing with electric 
bells, accessories, electro-medical apparatus, small electric novelties, 
speaking tube fittings, and so fortb. Nearly every article which is 
included in the 50 pages of this list is pictorially shown. 
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Messrs. ALLEY & MACLELLAN, Lrp., of Sentinel Works, Glasgow, 
have sent us a copy of their new high speed engine catalogue, 
No. 17 E; it describes their latest pattern of double-acting forced 
lubrication engine for dynamo driving, &c., a considerable number 
of which are now in hand for Corporation and other orders. A 
splendid collection of half-tone process blocks are distributed over 
the 46 pp., being made from photographs of 400-н.р. engines which 
they have supplied for the Gravesend electric lighting station ; 
similar size engines for Mansfield station; a 750-n.r. tandem 
compound engine which was supplied to drive а 440-Kw. single- 
phase alternator at the Burton-on-Trent electricity works; a 
250-H.P. tandem compound engine driving an alternator at Preecot 
electric light station; also other“ Sentinel“ engines at Rhyl. The 
book also contains pictures and a description of forced draught 
apparatus, condensing plants, air compressors, pumps, hoisting 
machines, &c. The closing pages contain useful tabulated parti- 
culars of engineering interest, such as н P. data respecting cotton 
and leather belt driving at various speeds, properties of circles, and 
metric equivalents. 

Mr. A. Н. 8. Dyer, electrical engineer, of Stansted, Essex, is 
making a speciality of building commutators for the trade, and he 
has issued a small list giving a brief specification. He states that 
he has some 3,000 different types of commutator bars to offer, and 
sets out some of the reasons why the trade should purchase com- 
mutators ready to connect to armature windings. 

Messrs. W. F. Dixon & Co., of C.-on-M., Manchester, have issued 
а new circular respecting their Buffalo raw-hide silent gears. 
Instances are quoted of their pinions which have been running 
140 hours per week at 800 and 900 revolutions, developing 40 B. H. P. 
and upwards, for more than four years, are still running well, and 
promise to remain in good condition for severa] years yet. 

An "August" list just issued by the LancaSHIRE DyNAMO AND 
Motor Co., of Trafford Park, fully details and illustrates the con- 
struction of their two and four-pole machines; outputs, speeds, 
prices, code words and во forth, being set out in table form. Full 
dimensional and shipping data is given. 

We have received from the ARMoRDUCT IMPROVED ELECTBIC 
Сомротт Co., of Newcastle, а copy of their newly-issued catalogue 
(illustrated and priced) relating to the Armorduct system; “ Armor- 
duct.” is claimed to be a high-grade welded steel taba which, by its 
bending qualities and the use of screwed couplings, ensures a per- 
manent non-corrodible and waterproof duct for the electrical con- 
ductors. The company's manufacturing process enables them to 
obtain a gun-barrel smoothness in its interior, whilet the moisture 
and acid-proof enamel with which it is treated has such tenacity 
that it does not chip or flake off during installatiou. The fittings, 
euch as boxes, bends, elbows and tees, &c., have been designed with 
& view to reducing aud simplifying labour and effecting a saving in 
first cost and time of erection. 

The LtvgRPOOL Evectric Carte Co., Lrp., has a revised price 
list of electric light wires and cables ready for issue. 

А catalogue (No. 15) of tools for cutting screw threads has been 
received from the J. M. CARPENTER ТАР AND Die Co., of Paw- 
tucket, U.S A. 

Messrs. JAMES C. Kay & Co., of Phenix Foundry, Bury, Lancs., 
are now placing upon the Indian and Eastern market, Hull's patent 
oilless Punkah wheels, of which circulars have been issued. 

The British THomson-Hovuston Co., Lro., has issued pamphlet 
No. 150, dealing with its patent horizontal cylinder air com- 
pressors for electric train cquipment. It is well illustrated, as 
usual. 

We have received from MB. James Muncurg, of Glasgow, a price 
liat of square head cap pointed set screws. He has taken over the 
engincering department of the business of Dexter & Co., of High 
Wycombe, who have manufactured these screws for the past 20 
y cars, 

Messrs. GABRIEL & ANGENAULT, of 15, Victoria Street, S. W., 
have issued a pamphlet relating to their insulating materials 
roburine and mineralite. A number of pictures show the works 
where the roburine is mixed, crushed, moulded, &c. A summary 
of experiments made as to insulating capacity is given, and a 
number of pages show parts of batteries, overhead trolley material, 
arc lamps, &c. 

Circular No. 60 just published by Messrs. Veritys, LTD., is 
devoted to their stock lines of switches, cut-outs, wall shoes, lamp- 
holders, ceiling roses, distribution boards, and ornamental elec- 
trical accessories. In all cases clear illustrations and dimensional 
particulars, with prices, appear. The latest type of ‘Peard” 
patent motor and house-service fuse is described. 

We have received from the ACCUMULATOR AND Motor Con- 
struction Co., LTD, of 11, Queen Victoria Street, London, E. C., 
au illustrated price list of their“ A. M. C.“ stationary cells for all 
rates of discharge up to 1,300 amperes for three hours, and booster 
batteries discharging up to 2,430 amperes for one hour. The plates 
are made on the Boese aystem, with formed positives and pasted 
negatives. А sample of the former bas been sent to us, which shows 
the ingenious manner in which the maximum active surface is 
obtained, while retaining mechanical strength and freedom of 
circulation of the electrolyte through the plates. A number of 
reports made by various Continental authorities on these cells 
accompanied the price list. The reports are exceedingly favourable, 
and generally show an ampere-hour efficiency, under normal con- 
ditions, from 93 to 97 por cent., and a watt-hour officiency of 77 to 
over 50 per cent, 


Bankruptcy Proceedings.—The public examination of 
Noel Francis N ilder, electrical engineer, was held last week at the 
London Baukrupt:y Court before Mr. Registrar Linklater, the 
accounts showing total liabilities £10,215 53. 10d, of which 
£6,762 los. 10d. ara expected to rank, aod assets of no realisable 
value. In reply to Mr. H. E. Burgess, Assessor and Official 


Receiver, the debtor stated that he commenced business as an 
electrical engineer in 1893 in partnership with a Mr. Harrison, at 
Trafalgar House, Great Newport Street, Bt. Martin's Lane, W.C., 
with & capital of £2,500, provided by witness. After trading 
for 18 months the business had increased considerably, and more 
capital being required, it was converted into the Nalder aud 
Harrison Construction Syndicate, Ltd., with a nominal capital of 
£15,000. Witness acted as managing director of the company until 
it was wound up in April, 1896, because the business was not profit- 
able, and ihe expenses were in excess of the profits. After the 
winding up witness and a Mr. Hilton acquired the electrical 

of the syndicate’s business, and in 1597 they formed Nalder and 
Hilton, Ltd., with a nominal capital of £20,000, to take it over. 
He (debtor) acted as managing director, at a salary of £150 a year, 
of tbat company, but 16 also came to grief in 1899, the expenses 
proving too much for the profits. He had also been connected with 
other companies outside the electrical trade, and he attributed his 
insolvency largely to loss and liabilities incurred in connection 
with those promotions, but primarily to losses in establishing and 
carrying on the electrical manufacturing businesses. His personal 
expenses had been at the rate of about £600 ог £700 a year. Mr. 
F. C. Willis appeared for the debtor, whose examination was 
ordered to be concluded. 


Holidays in Germany.—* Holidays in North Germany 
and the Harz Mountains," is the title of the latest pamphlet issued 
from 30, Fleet Street, E. C., in Mr. Percy Lindley's series. It describes 
the attractions of Berlin and the interesting old towns of Brunswick, 
Hanover, Hildesheim, &c., and the picturesque and little-known 
Harz Mountains District, also the greatly increased facilities that 
now exist for getting there. 


Trade Announcements.—The business of Stern Bros. 
has, as from June 17th last, been converted into a company, the 
Stern-Sonneborn Oil Co., iu which Мезвга. I. Stern, L Stra and 
I. Sonneborn are directore, and will continue their ваше active 
interest in the business. No change has been made ia the personnel 
of the firm or its officers, and Messrs. Wallach Bros., of 57, Grace- 
church Street, E.C., will continue to act as the general managers for 
Great Britain and Colonies. 

The B.T.H. Co. has recently organised & new department termed 
the “ Local Companies Department " to handle its extensive busi- 
ness in connection with traction, lighting and power schemes in 
various parts of the country, and has appointed аз manager of this 
department, Mr. A. W. Jones, who has been on the B.T.H. Co.'s 
staff since its formation, and for the past three years has acted as 
assistant manager. 

The business of Sybry, Searls & Co., manufacturers of tool and 
other steels, of Cannon Street Works, Sheffield, has been converted 
into a limited liability company. Mr. V. F. J. Tlach has been 
appointed managing director, and Mr. E. C. Ibbotson, F.C. S, will 
undertake the management of the works. 

Messrs. Smithson Sharpe & Co., of Chase Street, Red Bank, 
Manchester, have built new centrally situated premises which are 
fitted with every convenience for rapid and economical bandling of 
goods. They have removed as from September lst to their new 
works in Sykes Street, Chester Road, Hulme, Manchester. 
They make a speciality of quick repairs to all kinds of arc 
lamps. They have lately supplied 70 odd of their patent arc lamp 
elevators for the Stuart Street generating station at Manchester. 

Messre. Robert Bowran & Co., of 3, St. Nicholas’ Buildings, 
Newcastle-on-Tyne, have been appointed sole agents for the 
Northern Counties for the Hart Accumulator Co., Ltd, of 
Stratford, London, E. 


Books Received.—** Treatise on Therino-dynamics,” by 
Dr. Max Planck, translated by Alexander Ogg. London: Longmans, 
Green & Co. 1903. 7s. 6d. net. 

“The Art of Illumination," by Louis Bell, Ph.D. London: Arch. 
Constable & Co., Ltd. 

Instit ution of Electrical Engineers, List of Officers and Members, 
corrected to June 30th, 1903. 

* Practical Construction of Electric Tramways,” by W. R. Bowker. 
London: E. & Е. N. Spon, 125, Strand. Price бв. net. 


For Sale.—The plant and stock of the Electric Motive 
Power Co., Ltd., Caistor Hoad, Balham, is to be put up for sale by 
auction on the 18th inst. 


American Electrical Exports.—The value of the 
exports of electrical appliances, including telegraph aud telephone 
instruments, from the United States during the 12 months ending 
with June last amounted to £841,323, as compared with only 
£726,351 in the preceding year. Of electrical machinery the 
exports during the fiscal year 1902—1903 were valued at £1,155,891, 
as contrasted with £1,075,919 in 1901—1902. The United Kingdom 
is by far the largest customer for American electrical] machinery, 
having taken £451,212 of the total, but it is noteworthy that the 
shipments to this country are declining. Canada comes second on 
the lis“, followed by Mexico aud Japan. - 


The Tariff Question.— On September 16th, Messrs. 
Р. В. King & Son will publish a book on the Tariff Question, by 
Prof. W. J. Ashley, Dean of the Faculty of Commerce at the Univer- 
sity of Birmingham, of which university Mr. Chamberlain is Chan- 
cellor. The author is in general sympathy with the Colonial Secre- 
tary's proposals, but goes deeply into the economic considerations 
involved, and his work, while aimiug at being quite scientific in 
Bpirit, will be addressed in style to the general educated public. 
The book will be issued at a popular price, aud will, no doubt, be 
widely read, 
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ELECTRIC LIGHTING AND TRACTION AT 
SOUTHEND-ON-SEA. 


WE once heard а municipal dignitary, in making a speech at 
an inaugural banquet, assure his hearers that “they never 
did anything in a hurry,” a statement which, we imagine, 
will not tax the credulitv of our readers; to a great 
extent this remark applied until recently to the develop- 
mente in municipal electrical work at Southend-on-Sea. -> 

The great popularity of all the watering places round the 
mouth of the Thames, and of Southend in particular, with 
its enormous crowds of holiday-makers, renders the pro- 
vision of electric light and tramways almost obligatory, and 
a short account of these developments in the latter place will 
probably be of interest to our readers. 

After passing through the vicissitudes of an undecided 
mind’ for several years, the Corporation finally applied for a 
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The generating station and саг-вһей are situated on a piece 
of land lying off the London Road, which is also utilised 
ав а Corporation depót. 

The station buildings contain engine and boiler houses, 
battery room, workshop, test rooms, and offices. 

The engine room measures 85 ft. 6 in. x 45 ft. 6 in., 
and, contrary to the geueral rule, it has an exceedingly 
plain interior. In it are installed four engines and generators, 
of which the two larger are of the vertical compound Corliss 
type, with the generator situated between the high and 
low-pressure cylinders. Both engines and generators were 
originally built by Messrs. Bow, McLachlan, of Paisley, but 
did not come up to the specification, so that eventually 
portions of the engines were rebuilt by Messrs. John 
Musgrave & Sons, Bolton. : 

The generators are eight-pole compound-wound machines, 
running at 110 revolutions per minute; they have slot- 
wound armatures, mounted on a spider on the crankshaft. 


VIEW or ENGINE Rooi; SOUTHEND ЕгествІсІТҮ WORKS. 


Light Railway Order in November, 1898, which was 
granted, and subsequently in May, 1902, a further Order 
was similarly approved for an extension. The system of 
light railways, some 6} miles in length, was opened in July, 
1901, and connects Leigh, Westcliffe and Southend; 
extensions will shortly be taken in hand towards Shoe- 
buryness. | 

The contract for the whole equipment, including the 
generating plant, was placed with Messrs. Dutilh-Smith, 
M'Millan & Co.; the generating plant has since been 
added to and utilised for the lighting system, which 
was organised and laid down by Mr. Heenan on his 
appointment to the position of borough electrical and tram- 
ways engineer in December, 1901. 

The rapid progress which the lighting department has, 
made since that date has fully loaded the existing plant 
and the Corporation have applied to the Local Government 
Board for their sanction to the borrowing of a further 
£20,000 for the purpose of extensions, 


The normal output is 200 Kw., but the machines were 
specified to give а 50 per cent. overload for two hours, or 
a momentary overload of 100 per cent. 

The other generating sets are Willans three-cylinder 
compound engines, one coupled direct to & Bruce Peebles 
125-Kw. multipolar compound-wound dynamo, running at 
860 revolutions per minute, and the other coupled direct to 
a Crompton multipolar compound-wound generator, giving 
225 Kw. at full load. It is intended to put down a further 


get of 350-Kw. capacity in connection with the extensions. 


In front of the switchboard are positive and negative 
battery-charging boosters, by Messrs. Crompton & Co., each 
capable of giving 90 amperes at 100 volts when running at 
a speed of 1,000 revs. per min., and a balancer, also by the 
same firm, constructed to deal with an out-of-balance load 
of 150 amperes. These machines are bipolar, and run at 
950 revs. per min. 

At the end of the switchboard there is a 72-Kw. motor- 
generator, by Messrs. Orompton & Co., consisting [оѓ two 
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multipolar machines, for voltages of 460 апа 500 
respectively. 

This machine is utilised for running the tramways off the 
battery in the early morning and at periods of light load, 
and conversely for feeding the lighting side from the trac- 
tion bus-bars. 

The switchboard, which is situated on a gallery about 6 ft. 
above the engine-room floor level, and on the opposite side to 
the boiler house, is constructed of grey marble, the trac- 
tion panels being on the right, the lighting panels on the 
left, and the battery panels in the centre. 


View OF VICTORIA AVENUE AND LONDON Roan Tramway CROSSING. 


There are four traction feeder panels, equipped with cir- 
cuit-breakers, ammeters, knife switches and watt-hour meters; 
a Board of Trade panel containing the usual instruments ; 
three power feeder panels, controlling motor circuits, one 
motor being coupled to a three-throw pump on the sea 
front, which is used for pumping sea water up to a water 
tower adjacent to the generating station, and two others 
are used for driving the water chute and revolving stairway. 

There are four machine panels, con- 
taining circuit-breakers, ammeters, 
change-over switches, B.T.H. watt- 
hour meters and minimum cut- outs; 
and a motor-generator panel, the top 
half being on the traction and the 
other half on the lighting bus-bars. 

In the centre of the board are the 
battery, booster and balancer panels, 
equipped with change-over and starting 
switches for the boosters and balancer ; 
starting switches, volt and ammeters, 
and battery switch levers, operating 
through a horizontal spindle and bevel- 
wheels on to the battery switches fixed 
to the wall behind the board ; and to 
the extreme left of the board are 10 
lighting feeder panels equipped with 
ammeters, knife switches, B.T.H. watt- 
hour meters, &c. 

There is also a small subsidiary 
switchboard on the engiue-room floor 
for controlling the stetion and car- 
shed lighting circuits, and the feed 
pump and cooling tower fan motors. | 

The British Thomson-Houston Co. were the contractors 
for the whole of the switchboard with the exception of the 
battery and balancer panels, which were supplied by Mesars. 
Crompton & Co. 

The engine room is spanned by а 20-ton hand crane, 
worked by ropes from the floor level, and constructed by the 
Chatteris Engineering Co. "The boiler house, 85 ft. 6 in. 
long and 45 ft, wide, is situated at the side of the engine 
house, and one end, which serves as a pump and condenser 
house, is partitioned off from the boilers. 


There are three Economic boilers by Messrs. Davey, Paxman 
and Co., of Colchester, each capable of evaporating 6,000 Ibs. of 
wateriper hour, and it is intended to add another one of 10,000 
Ibs. evaporation capacity when the extensions are carried out. 

The boiler-feeding arrangements include injectors fitted 
to each boiler, and two Blake-Knowles three-throw pumps, 
coupled to 4-H.». Holmes ironclad motors, running at 
1,000 revolutions per minute. Each pump is capable of 
supplying 1,250 gallons per hour. Coal bunkers of 80 tons 
capacity have been arranged in front of the boilers with a 
cart rosd immediately over. 

The arrangement of steam piping 
consists of ар 8-in. diameter main, with 
branches to all the boilers and engines, 
and a separate branch from each boiler 
to the nearest engine. The branches 
| are 5 in. diameter; the whole of the 
steam piping is of wrought-steel, with 
cast-steel tees, and was supplied by 
Messrs, Aitken. The valves are of 
Hopkinson’s well-known make. 

The exhaust from the engines is 
arried in & 14-in. cast-iron pipe, laid 
inder the engine room floor, to a 
Wheeler Admiralty pattern condenser, 
with the usual steam-driven pumps 
underneath, situated in the pump 
room. This is capable of dealing with 
15,000 Ibs. of steam per hour, and the 
top rows of tubes are arranged as а 
feed-water heater. An atmospheric ex- 
haust pipe, 22 iu. diameter, of riveted 
iron plate, is carried up through the 
boiler house roof, the connection to the 
main exhaust being made through а 
horizontal Blake-Kuowles relief valve. 

An oil filter is inserted in the 
exhaust pipe adjacent to the condenser, 
and is connected by a 2-in. pipe with a reservoir below, 
from which the oil is emptied at regular intervals, Ав 
the question of freeing the feed water, from the oil which 
comes over in the exhaust steam, has excited а good deal of 
inquiry among municipal electrical engineers, it is interesting 
to note that Mr. Heenan finds his oil separator sufficiently 
efficient in practice, to enable the water in the hot well to be 
pumped] direct into the, boilers. The water, iin ‘the first 
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instance, both for boiler-feeding апа condensing purposes, 
is drawn from the town's supply, а reserve of several 
thousand gallons being held in supplementary feed tanks. 

For steam and electrical testing purposes, a measuring 
tank in the pump room, and water resistances connected to 
the switchboard, are provided. 

At the end of the boiler house is situated a workshop, 
equipped with modern tools and a smithy. Over this 
building is situated a Wheeler-Barnard cooling tower, 
nominally capable of dealing with 15,000 lbs. of water 
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per hour, the tank under the tower forming the roof 
of the building. The cooling tower fan is belt-driven from 
a Lundell 15-H.P. motor situated in the pump room. 

The battery installed in connection with this plant is of 
more than ordinary interest, being, in fact, the successful 
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Posiuve plate 9g” x 8g" x 1", кош 61bs.; average rate of discharge, 14:5 
amps.; average potential, 1:9 volts; total capacity, 116°5 amp.-hours; 
average efficiency over 10 months’ working, 92 per cent.; total watt- 

7e hours, 220-5. 


DiscHABGE Curve or 5-PLATE WORLDAC CELL, 
. Plates taken out of Southend Battery after more than 300 
discharges. 
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ider of a new type called the Worldac, invented and 
designed by Mr. A. Schanschieff, of the World's New 
Accumulator Co., of 82, Victoria Street, S. W. 

The defects of the paste type of cell have engrossed the 
attention of inventors for many years, with only indifferent 
results. In Mr. Schanschieff's cell, however, the knowledge 
gained from extended experiments has been embodied, 
and the patent interlocking grid, composed of two grids 
rivetted together with the paste in between, effectually pre- 
vents the latter from falling ont. The patent active 
material also largely contributes to the successful results so 
far obtained, combining as it does, internal porosity with 
external hardness and solidity. Any expansion in the paste 
is internal, and consequently the plates do not “grow.” 

Two batteries, each consisting of 132 of these cells, have 
been running on the Southend lighting and tramways 
svstems since September, 1902. The cells are of glass, and 
contain 81 plates each, with а capacity of 750 ampere-hours 
when 'discharging at a rate of 75 amperes, or*600 ampere- 
hours. at the rate of 120;amperes. + 
~ We understand from Mr. Heenan, the borough electrical 
engineer, that he has obtained an average efficiency of 92 
per cent. from the battery during the past 10 months. 

Among other points in favour of this type. of cell, which 
have received ample confirmation at Southend, are the 
exceptionally large capacity, equalling 60 to 70 ampere- 
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hours, as compared with 30 to 50 ampere-hours per 
100 sq. in. of positive plate commonly obtained ; the ability 
to rapidly charge and discharge it; in fact, a case of acci- 
dental short-circuiting recently oocurred to this battery 
without in any way injuring it; the small amount cf atten- 


tion necessary, no appreciable deposit being present after 
many months of work. This cell would appear to possess 
many advantages for other than stationary work, and we 
understand that its capabilities for road traction have been 
satisfactorily demonstrated. The combination of such valu- 
able features as large capacity, unlimited range of charge 
and discharge, with a construction of grid which appears 
well able to withstand the effecta of vibration, should com- 
mend itself to those interested in the future of electric traction. 

The station buildings also comprise a suite of offices for 
the staff, and a test room fitted with a potentiometer. 

The system of mains covers some 114 miles of streets, 
Callender’s valcanised cable laid in bitumen being employed. 
Four triple-concentric feeders, two of 3, 3, 125 8. in., 
and two °25, ‘25, 125 вд. in. section, supply the distribut- 
ing main, which is 125, 125, 06 sq. in., triple-concentric 
throughout. 

There are 322 consumers on the supply, and the equivalent 
lamp connections amount to 27,700. 


Average current 140amps.; average potential 1°98 volts; average energy, 270 
watts; total time of discharge, 1 hr, 5 mins.; total capacity in power, 
151:35 amp.-hours; total capacity in energy, 292:1 watt-hours; area of 
each plate, 83 sq. in. 


DiscHABGE Curve ов 11-РцАТЕ WoRBLDaC CELL. 


There are also 60 10-ampere Brockie-Pell arc lamps in 
e for lighting the principal streets. The are lamp columns 
are painted with metallic 
aluminium paint, and 
present an exceedingly 
clean and bright ap- 
pearance, a feature 
which ve commend to 
other towns as well 
worth copying. 

The maximum light- 
ing and traction loads 
have reached 385 KW 


DM. per tidy, Eas thay do ui 
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The total capital ex- 
pended on the generat- 
ing plant and cables 
amounts to £54,000, 
but the increasing de- 
mand for the electric 
light in the district will 
necessitate this amount 
being largely increased 
during the next year. 
The amount expended 
on the light railways 
and plant sam-unte to 
£67,847, and this also 
will be increased when 
the Shoeburyness exten- 
sions are taken in hand. 

The light railway system, as previously mentioned, was 
constructed with the generating station under the original 
contract by Messrs. Dutilh-Smith, McMillan & Co. 

The gauge of track adopted is 3 ft. 6 in. ; the rails are of 
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the girder type and weigh 90 lbs. per yard, and the usual 
construction on a concrete bed has been adopted; Basaltic 
lava setts being employed between the rails and for the 
margins. The overhead work formed a sub-contract under- 
taken by Messrs. Lowden Bros., Dundee. Steel telescopic 
poles, 9%, 85 and 72 diameter are used, and bracket-arm con- 
struction. The trolley wire is double throughout, and 000 
S. W. G. in size. The overhead work has, to a certain extent, 
been rebuilt on more modern lines. 

Before this occurred, one of the principal crossings in 
the town had acquired the soubriquet of ** Cobweb Corner,” 
the suggestiveness of which cannot be denied. 

The rolling stock consists of 17 cars, equipped by the 
B.T.H. Co. and Brush Co. There are two single deck 
cars, each seating 20 persons ; 5 bogie, and 10 single truck 
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CAR-SHED; SOUTHEND ELECTRIC TRaMWAYS. 


four-wheel care, with seating accommodation for 58 and 88 
respectively. 

The car-shed adjoins the boiler house at the generating 
station, and contains 4 tracke, under which pits have 
been constructed for examination and repairs, Accom- 
modation is provided for 24 cars, and the shed is shortly to 
be extended. | 

The traction feeder cables were, as in tbe case of the 
lighting, supplied by Messrs. Callender, and are laid solid, in 
earthen troughs, all of them being 2 sq. in. in section. 
The cables are led into section pillars, from which the over- 
head line is fed at the usual half-mile intervals. 

There are 74 miles of route, constructed as single track 
with turnouts, and a further 84 miles will be added if the 
Shoeburyness extension is carried out. The maximum 
gradient is 1 in 18. | 

In conclusion, our thanks are due to Mr. W. E. J. 
Heenan, the electrical engineer, and his staff, for their 
courteons assistance rendered in the preparation of this 
article, and for the accompanying photographic views of the 
different departmente, which were taken for us by Mr. J. 
Milton, the mains superintendent. 


A NEW ENGLISH CAR. 


BEFORE we looked at the signature we knew that the latest 
solution of the * loading and unloading " difficulty was by a 
real solid Englishman. Не was hall-marked by his English. 
-None but an Englishman could have juggled so wonderfully 
with the national language. 

Many years ago we gave up the notion that a fortune 
might be ready for the making in one of the miraculous 
inventions of which we receive gratuitous descriptions by 
every post, but we still read any which seem to promise a 
little mirth for our pains. 

However, even an earnest desire to smile again was 
insufficient to carry our dizzy brain through the first closely- 
written foolscap page of the letter about loading and unload- 
ing; and, having brought up all standing” by the 


following sentence, we handed the letter to the latest office 
boy, whose tramway experience has been gained on the 
bumpers of cars when the conductor was not looking. 

„The long experience I have had with tramways I fail 
to see especially now that electric traction is in force which 
has increased tramway traffic and that larger cars are used 
where this uncivilised way of loading and unloading cars 
with only an entrance for entering and leaving either ata 
terminus or along the route, an army of policemen cannot 
improve it especially cars with the reverse staircases pas- 
sengers going outside obstruct others from going into the 
interior" Мапу a man bas succumbed under a lighter 
sentence than that. 

If that sentence were boiled down, we think it would be 
found that the writer is angry at the absence of a ** going-out 
entrance on the usual car. 

— The office boy says, in a corrected form: Mr. —— seems 
to have invented not only a car, but passengers as well, of a 
construction as peculiar as his sentences—if, indeed, that 
which is chaotic can be said to have any construction—for 
he speaks of the chief obstruction to loading, &c., being 
“the disorderly public in entering and leaving the cars, 
because there is nothing to regulate them on the platforms, 
for instance if there was only one footpath to each road, the 
obstruction would be ‘like a tramcar entrance pushing each 
other aboul.'" The italicised sentence is shown off by 
inverted commas in the original. The imaginative Mr. 
Wells has made our flesh creep (strictly out of office hours) 


‚ by his picture of Martian monsters, but he must yield the 
palm of originality to this gentleman, who sees men as 


tramcar entrances, pushing each other about. 

After that vision, what was there to surprise in the state- 
ment that to improve loading and unloading, there must 
be some regulation at the entrance so that passingers can 
pass each other like two tramcars.” 

The inventor seems to live in an atmosphere of oaths, and 
he speaks so feelingly of the conductor that possibly he is 
one of that long-suffering band. 

* On a single track a car has to wait on the loop for the 
other car to pass, and if a careless driver meets a car on the 
single line, you have to wait till they have finished swearing 
at each other, just like the present and old-fashioned tramcar 
entrances, you have to wait till the passengers leave before 
you can enter, and if a person gete on the step while another 
is a getting off, wait till they have finished swearing at each 
other, especially where the conductor is wedged againet the 
staircase powerless to interfer; but if he is able to, and 
pushes the person off becase he won't get off the step, he 
receives a punch on the nose for doing his duty." What a 
truly shocking and un-Christian state of affairs is disclosed 
here. А few Salvation Army stalwarts appear to be wanted 
rather than any mitigating invention by the gentleman who 
must have had all the English knocked out of him on the 
badly-conducted system which has roused him to such a 
pitch of incoherent ink-spilling. 

As for the new car, the description is sufficiently nebulous 
and characteristically worded. Briefly, there are three side- 
entrances, and “ when the car is unloaded the three entrances 
would be used for entering,” which in itself is an admirable 
scheme, although what follows seems difficult; this 
means four could enter the interior and both staircases at 
one time. . Somewhere in the same sentence it 18 
suggested that one end could be used for “ inside smokers. 
the name of Muncbausen what frightful creatures are 

ese ? 


The American Street Railway Association.—The 
annual meeting of this Association opened at Saratoga Springs, N.Y 
on Wednesday, and closes to-day. The following papers were down 
for reading :— 

“ Electric Welded Joints.” 

8 “The Evils of Maintenance and Ohamperty in Personal Injury 
ases.” 

“ Train Orders and Train Signals on Interurban Roads.” 

“Freight and Express on Electric Railways.” 

“The Manufacture and Distribution of Alternating Currents for 
City Systems.” | 

“Comparative Merits of Single and Double-Truck Cars for City 

се ” 


Бе : 
“The Right of Way." 
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ELECTRIC LIGHT AND POWER NOTES. 


Ashton-under-Lyne.—The T.C. proposes to adopt a 


scheme for letting electric motors out on hire. 


Aylesbury.— The В. of T. has revoked the electric 
lighting order. 


Bideford.—The Council has decided that the persons 
who had stated their intention to apply for a provisional order for 
the installation of the electric light shall be informed that tho 
Council cannot give their consent as they intended themselves to 
apply for au order. 


Brecon.—The D. of T. has revoked the electric lighting 
order. 


Buenos Ayres.—The electrical works of the Primitiva 
Co. have been leased to the German Co. for а period of 41 years, on 
the payment of £30,000 per annum ; but, on the completion of 
that period, the works will pass into the possession of the German 
Co. without further payment. T'he latter, which now practically 
controls the whole of the electric lighting works in Buenos Ayres, 
and also owns the Metropolitan Tramway in that city, was able, 
for the first time, to pay a dividend last year. 


Clydebank.—The plebiscite papers have been sent out 
by the T.C. to decide the question whether ithe people of Clyde- 
bank are or are not in favour of the burgh carrying out its own 
electric light provisional order, obtained two years аро; differences 
of opinion exist as to whether the lighting should be done by the 
burgh ifself or handed over to the Clyde Valley Electric Power 
Co., who have been in negotiation with the Council on the subject. 
The papers sent out to the public contained some facte and figures 
on the results obtained by several burghs of a like size with Clyde- 
bank which had set up their own generating stations, эв well as 
extracts from the report of Messrs. Kincaid, Waller, Manville апа 
Dawson, of London, who were asked by the Council to visit 
Clydebank and give an opinion on the subject of the establishing 
of а combined dust destructor and electric power house. 


Dublin.— As а result of the special meeting of the 
Municipal Council to consider the reports on the electric lighting 
of Clontarf and the extra expenditure in connection with Mr. 
Hammond's scheme, after much discussion both reports were 
adopted. 


Eceles.— The Lighting and Electricity Committee of 
the T.C. has reduced the price of electricity for lighting purposes 
from 6d. to 4d. per unit. | 


Fleetwood.—There is trouble brewing between the 
Fleetwood Council and the Electric Lighting Syndicate. Mr. 
Oswin Hanson, the resident engineer to the syndicate, has written 
to the Highways Committee with reference to the non-supply of 
electric energy to the public lamps in Radcliffe Коза and other 
streets in the district. In that letter Mr. Hanson states :—'' The 
Receiver and myself have very carefully considered this matter, 
and as the return does not warrant the expenditure on mains and 
roadwork, we have decided not to extend the public lighting 
system beyond what is necessary to fulfil our obligations.” The 
Committee recommend that the clerk be authorised to prepare all 
requisite notices and requisitions, and to serve the same upon the 
syndicate, requiring the latter to lay down mains, and to supply 
electrical energy for lighting public lamps in the streets named, 
under the powers containcd in the Fleetwood Electric Lighting 
Order, 1590. 


Gloucester.—The Corporation has made application to 
the B. of T. fora prov. order to authorise the Corporation to supply 
and distribute electricity for public and private purposes within 
the area of the Gloucester R.D.C., or some part thereof, and the 
R.D.C. was asked to pass a resolution on the matter. 


Guildford.—With reference to the application of the 
Guildford Electricity Supply Co. to extend their mains to Merrow 
by means of overhead w.res, the clerk read a letter from the com- 
pany, consequent on the Council's decision to refer the matter to 
the Surrey County Council, stating that the directors considered 
that the Council's opinion as to overhead wires being dangerous was 
entirely wrong, as thousands of miles of such wires were in daily use 
in all parts of the kingdom, even in crowded thoroughfares, and as 
no such wires could be erected without the express sanction of the 
Board of Trade, who issued regulations on the subject, it must be 
obvious to the Council that no tu^h sanction would be given if the 
question of danger arose. With regard to the unsightliness, as 
ordinary telegraph poles would be used, and those on one side of 
the road only, the wires would scarcely be noticed, and, of course, 
would bear no comparison to the appearance of the wires and poles 
used for tramway purposes. 


Liverpool.—At a recent meeting of the Electric Power 
and Lighting Committee a letter was received from the Town Clerk 
with reference to the postponement of expenditure, where practi- 
cable by the committce, until the Money Market is more favourable 
for borrowng moncy. At the same meeting the Committee decided 
to recommend the purchase of condensing plant for the new generat- 
ing station at Lister Drive for the sum of £11,975. 
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London.—Sir John Wolfe Barry has issued his award 
as umpire in the Arbitration which has recently been held 
to determine the amount to be paid by the London County Council 
to the Metropolitan Electric Supply Co., Ltd., for compulsory 
acquisition by the former of the company's generating works at 
Sardinia Street, Lincoln's Inn Ficld's. The London Improvementa 
Act, 1899, provided that, in addition to vesting in the company а 
new site of equivalent area to their present one, the Council were to 
рау to the company a sum equal to the costs and expenses of erect- 
ing aud fitting up a new generating station upon a new site with new 
plant of a capacity to generate and supply electrical energy to an 
output of not less than 4,000 xw., and all expenses incurred in 
replacing, relaying, and altering mains. The amount of the award 
is £183,150. 

TorrExhAM.— Application is to be made to the LG.B. for 
sanction to borrow а sum of £70,000 for electric lighting purposes. 

HackNEY.—The Finance Committee of the B.C. received a letter 
this week from the L.G.B. remitting a surcharge of £209 15s. 1d. 
made in the audit of the accounts for the half-year ending March 
31st, 1902, with respect to expenditure incurred in connection with 
the ceremony of opening the electric lighting works. The com- 
munication proceeded :—“ It is not without hesitation that the 
Board has decided to remit the surcharge, having regard to the 
nature of some of the items included in the sum disallowed, and it 
must not be expected that the Board will adopt a like course with 
regard to the disallowance and surcharge of any similar expendi- 
ture hereafter incurred." The same Committee has aleo received a 
letter from the L.C.C. sanctioning the borrowing by the BC. of 
£6,500 for boilera for the electric light undertaking. 

WrsTMINSTER.—The (City Council has decided to extend its 
system of electric lighting from Exeter Street, Strand, the 
boundary of the parish of St. Martin’s-in-the-Fields, to the Law 
Courts, and also to light by electricity the new thoroughfares of 
Kingsway and Aldwych. The lamps will be fixed alternately on 
either side of the thoroughfare at a distance of 35 yarda, on the 
“islands ” in the centre of the roadway, and round the churches of 
Bt. Mary-le-Strand and St. Clement Danes. The Council will 
erect the standards and provide the fittinge, and energy will be 
supplied under contract by the Charing Cross and Strand Elec- 
tricity Supply Corporation, Ltd. 


Lowestoft.—An inquiry has been held by the I. (. B. 
into the application of the T.C. for sanction to the borrowing of 
£2,000 for extending the electricity mains. 


Malton.—The Northern Counties Electricity Supply 
Co. has addressed а letter to the Urban Council stating that 
it has decided to erect a generating station at Norton. The Council 
objected strongly to the establishment of a station at Norton, as tho 
original order specifically provided that it should be at Malton. 


Newcastle.—The Guardians have under consideration a 
£15,000 scheme for re-lighting-(electric) and hot-watcr heating at 
the Union Workhouse. 


Newport.—The Ratepayers aud Property Owners’ 
Association has intimated to the Local Government Board that 
it intends to oppose the application of the Corporation for leave 
to borrow £58,000 for providing additional electrical plant. 


Newton.—No objection will be offered by the Rural 
Council to Edmundson's Electricity Co. extending their mains to 
Kingsteignton for the purpose of lighting that village. 


Oldham. Тһе Electricity Committee has decided to reduce 
the price of energy to places of worship to 3d. per unit, no dis- 
tinction being made between Sundays and wcek-days. 


Ormskirk.—The Board of Trade has intimated that 
it bas deferred the consideration of revoking the provisional electric 
lighting order until December 31st. 


Porthcawl.—At a meeting of the Council a letter was 
read from the secretary of the British Electric Lighting Co., stating 
that the company intended to apply for a prov. order for supplying 
electric light in the district, and inquiring whether there was any 
likelihood of opposition on the part of the Council. 


Redditch.—A special meeting of the U.D.C. was held 
last week, the chief purpose being to confer with Mr. Monkhouse, 
of Messrs. Burstall & Monkhouse, London, the expert employed to 
report upon the condition and prospects of the undertaking. 
Abstracts from the principal and supplementary reports of Mr. 
Monkhouse have already been given in our columns. After 
consideration of the principal and supplementary reports the 
Council decided upon taking action as follows:—1. That 
provision be made in the new loan for (a) the mechanical 
starting gear recommended in Clause 4 of the report of Jane 26th 
(estimated cost £55); (b) four sets of wattmeters (estimated cost 
£180). 2. That the works manager obtain particulara and report 
upon the provision of watertight ventilated covers and frames for 
the transformer chambers. 3. That the works manager report 
cvery month as to the oil, fuel and stores required at the works. 
Tt had also been decided that the matters to be discussed with Mr. 
Monkhouso were:—(1) Paragraph 14 of report, and answer to 
Question No. 7 as to adapting the gas plant for working with 
bituminous coal; (2) Paragraph 12 of report as to works costs: 
and (3) answer to Question No. 5 as to charges for current for 
motive power: Paragraph 14 of the report read as follows: 
* Besides the consumption of fuel being high, the cost is also high, 
and this is due to your having Dowson gas producers, and having 
to use therein аоіћгасі(о coal and coke. Wo understand that you 
could get bituminous slack delivered at Redditch at about 7s. 6d. 
per ton. As there are now producers on the market which will 
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work with this slack, we think you would do well to consider 
whether you should not adapt your gas plant for working with 
bituminous coal, as great economy might possibly be effected.” 

Mr. Harbon pointed out that last year they used 800 tons of an- 
thracite at 178. 91. per ton, and 225 tons of coke. If they could 
get equal results by the use of bituminous coal it represented an 
enormous saving. 

In the course of further discussion it was pointed out that the 
use of the bituminous coal would mean a saving of about £100 per 
annum. 

Mr. Monkhoure stated that bituminous producers were in use at 
Messrs. Cadbury's, Birmingham, and also at Messrs. Allbright and 
Wileon, of Birmingham, and with the best and most satisfactory 
resulta. "There was, he added, no more smoke with bituminous than 
with anthracite coal, and little more &mell. The producer would 
never have to be put out to “clinker” it, and there would be no 
waste in starting. It was partly this consideration which led bim 
to recommend the bituminous coal, as the system was ruuning 
continuously. He strongly recommended the Council to make the 
alteration, and adopt the gas plaut for the use of bituminous coal, 
provided the capital outlay was not too h«avy. 

Mr. Moule asked if they used bituminous coal at Walthamstow, 
where it was shown they were making a profit. 

Mr. Monkbouse replied that at Walthamstow they used anthracite. 
But each place must be considered on its own merits, as the prices 
for the coal varied greatly in different localities. Near London the 
prices of bituminous and anthracite did not greatly differ, whereas 
at Redditch the prices would be very different. The use of bitu- 
minous coal was not by any means a new thing, but it was compara- 
tively new to use it in connection with gas engines. Оп the question 
of works cost, Mr. Monkhouse considered the labour was high. He 
understood a great deal of repairing bad been done at the station, 
which was necessitated by causes beyond the present staff's control. 
That work bad been charged to revenue, which in & large measure 
accounted for the high cost of wages. 

In reply to further questions, Mr. Monkhouse stated that it 
was not necessary to make any allowance for depreciation if the 
plant was maintained in good working order out of revenue. He 
also sgid there would be no need for any addition to the existing 
staff. He recommended that the sale of energy for motor purposes 
at present prices (Id. to 2d. per unit) be continued, аз in any case 
the plant had to be running continuously during the day, under the 
alternating current system. 


St. Helens.—The L.G.B. has sanctioned the borrowing 
of 43.440 by the Corporation for electric lighting purposes, the 
period of repayment being 21 years, but they have, in accordance 
with their usual practice, excluded the sum of £80 representing the 
amount of debt outstanding in respect of the work to be superseded. 


Sheppy.—At a meeting of the R. D.C. the clerk mentioned 
that the Isle of Sheppy and District Electric Light Co. were seeking 
powers to supply electric light in Queenborough and the Isle of 
Sheppy. Provisional orders have been approved by the Board of 
Trade and they now received the sanction of the Council. 


Southport.—The enlargement of the electrical sub- 
station at the Cambridge Hall, Southport, is now completed. The 
station serves the Town Hall, Cambridge Hall, and the rest of 
the municipal buildings, together with the illuminations of the 
municipal gardens. Three high tension feeders have been laid 
and thestation is fireproof. "The former transforming station under 
the Town Hall has been transferred to the station in Eastbink 
Street, which now serves the greater part of Lord Street. 


Stourbridge.—At the last Council meeting the De- 
structor and Railway Committee reported that the B. of T. had 
consented to extend the term of the provisional order by one year. 
The Committee recommended that the electric lighting plant be laid 
down on the land recently purchased and adjoining the main 
drainage pumping station, in combination with the proposed refuse 
destructor. The report was adopted, and the Committee authorieed 
to obtain plans and estimates for a combined scheme for the electric 
lighting plant and а refuse destructor. 


Swinton and Pendlebury.—The street lighting here has 
long been unsatisfactory, and the erection of the tramway poles on 
the footpaths has tended to make matters worse than ever. In 
many places the poles completely block the gas lamps, aud along 
the Bolton, Manchester, Chorley and Station Roads the electric car 
drivers complain that they are unable to see tbeir way. They have 
evidently acquainted the tramways manager of their difficulties, 
and a letter has been received by the District Council from the 
Salford Tramways Committee, complaining of the inefficient light- 
ing, which increases the danger of accidents. 'The humour cf the 
position is that the Salford Corporation supply the gas with which 
Swinton and Pendlebury are lighted, so that really one department 
of the Royal borough is complaining of the work of another. The 
Swinton Council have, however, appointed a Sub-Committee to con- 
sider the whole question of improved lighting, which, it is uni- 
versally agreed, is much desired. 

The U.D.C., whose prov. order for electric lighting expires in 
October, is negotiating with the Laucashire Electric Power Supply 
Co. and the South Lancashire Electric Tramways Co. for a supply 
of electricity in bulk. The Council will provide its own distribut- 
ing plant. 


Trowbridge.—The U. D. C. on Friday received from the 
B. of T. correspondence relative to the Council contracting with & 
private company for the execution and maintenance of electric 
light works, and it was decided to reply that the Council did not 
intend to divest itself of its legal powers under the prov. order, 
the intention being to contract with a private company to construct 


works, the Council to have the option of purchase at certain periods. 
It was also announced that the B. of T. had stated that it was 
unable to extend the prov. order. 


Warrenpoint.—The U.D.C. has rejected a proposal to 
apply for a prov. order to enable it to provide a system of private 
and public lighting. 


Wimbledon.—The U.D.C. last week adopted a report 
from the Electric Lighting Committec recommending that the 
Local Government Board be asked to sanction a loan of £11,000 to 
be expended on the following works to supply electricity in 
Merton :—Sub-station depót at Blenheim Road and equipment, 
£200; high-tension feeder from В" sub-station, £1,050; low- 
tension distributor in Grand Drive and Blenheim Road, £410; 
low-tension distributor from Raynes Park esub-station, 4380; 
underground sub-station, high-tension feeders from the works and 
low-ten-ion distributors, £4,935; 25 low-tension distributors from 
the Merton sub-station along the south side of Kingston Road, 
£600; cables, 43, 000; contingencies, £425. The chairman stated 
that so far as municipal enterprise went the monetary success of 
the Wimbledoa electric lighting undertaking was uuparalleled 
throughout the country. In spite of having to pay large sums for 
preliminary expenses, which ought properly te have been charged to 
capital account, la:t year there was a profit of £1,400, while this 
year the profit was £2,000. The electrical engineer reported 
favourably upon a proposal to utilise water from the river Wandle 
for the purposes of the works, and estimated the cost of the 
necessary water-softening and storaze plant at £1,300. It was 
resolved to apply to the Local Government Board for a loan for 
this amount. 


Woking.—The work of installing the electric light at 
Woking Junction Railway Station aud yard is making rapid pio- 
g ess. Energy is to be supplied by the Woking Electric Supply Co, 
Ltd., who are laying а main to the railway company s electric sub- 
station near the east signal box. They will supply at 2,000 volts, 
and here their responsibility will cease. The L. and S. W. R Co. 
are building their own sub- station and doing the whole of the cable 
laying and wiring on their property. The improved system of 
lighting will be of great benefit, both to passengers using the junction 
aad the staff employed in the busy shunting yard, where the 
more powerful illuminant will tend to minimise the risk of accident. 


Worthing.—The Local Government Board has held an 
inquiry with reference to the application of the T.C. for sanction to 


borrow £2,835 for electric lighting purposes. There was по 
opposition. 


ELECTRIC TRACTION NOTES. 


Birkenhead.—The second annual report of the working 
of the Birkenhead Corporation tramways has been issued by Mr. 
A. R Fearnley, general manager. It records that during the year 
halfpenny stages were introduced, and that the new tramway oitices 
in Laird Street were opened on July 28th last. The number of 
passengers carried was 10,390,985 against 6,456,361 in 1901-2, and 
the income £52,876 compared with £31,593. The working expenses 
were £30,367 against £19,053. "Units of electricity consumed, 
1,953,095, against 982,737. Income per mile, 9°92d., against 10 54d. 
Working expenses, 5°69d., against 6: 36d. The net profit is 
returned as £3,598 against £3,514. 


Brad ford.—A heated controversy has arisen at Bradford 
over the matter of the increase of the salary of Mr. C. J. Spencer, 
the tramways manager, which was approved at the last Council 
meeting. So strongly is feeling running against the increase— 
upon which there is almost a clear division of political parties— 
that certain Councillors have had to convene public meetings to 
defend their action in voting for it; and it is said that a motion to 
rescind the resolution is to be moved at the next Council meeting. 


Coatbridge, N.B.—After some delay а start has been 
made with the construction of the Coatbridge and district electric 
tramways. The lines are to be completed by February next. 


Denmark.—The Danish State Railway authorities pro- 
pose to convert their branch lines to electric traction. Designs for 
locomotives or motors will be invited towards the end of the 
autumn. 


Halifax.—The Corporation has, in connection with the 
project of extending the electric tramway system to Brighouse, 
decided upon the following outlay :—4,330 yards of high tension 
cable, estimated cost, £2,091; 4,330 yards of pilot cable, 
£388 138. 6d.; 4,330 yards of excavating and reinstating, £433; 
3,000 yards of low tension cable, £853; 3,000 yards of excavating 
and reinstating, £300; total, £4,066. 


Heywood.—The T.C. proposes to purchase that portion 
of the Bury, Rochdale and Oldham Tramway Co., Ltd., which is in 
the borough, and a meeting of the Council is to be held on Sep- 
tember 28th to pass а resolution to that effect. If the lines are 
taken over they will be electrified. 


Huddersfield.— Some criticisms having been made by 
the Board of Trade's inspecting officers and electrical adviser with 
regard to the construction and equipment of electric tramcars, the 
manager of the Corporation's service (Mr. Н. N. Thomas) has sub- 
mitted his comments thereon to the Tramways Committee, and, for 
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the most part, they are of а favourable character. Мт. Thomas 
considers the suggestion that the steps should be designed so as to 
fold up at the front end of the car,is very practicable. More 
injury, he says, is done to the person who is knocked down by the 
presence of the step than by anything else. Reversed staircases are 
condemned Пу the Board, and the Huddersfield manager says he 
has always been opposed to this class of car, as they limit the view 
of the motorman. He agrees that the distance between the hanging 
gate and the life-guard proper should be quite 3 ft. With regard to 
trolley ropes, which the Board say should be prevented from 
jumping, and measures adopted to take up the slack," Mr. Thomas 
states that the Hudderstield cars are all fitted with Majrini trolley 
cord governors, which effectively control the cord. An adjustable 
stop on the trolley standard is recommended во as to limit the rise 
of the boom if the trolley leaves the wire, but Mr. Thomas says this 
must be governed entirely by local requirements. In his opinion, 
it is almost an impossibility to limit the rise of a boom to an inch or 
so in order to prevent it striking, вау, a bracket arm. Не concurs 
in the suggestion that a half sleeve with four bolts is preferable to 
a split casting for the attachment of trolley booms. He also agrees, 
with regard to trolley standards, that anchoring of the bracket arm 
is preferable to doing so with the trolley wire, although he states 
that in Huddersfield there has not been any tearing out of the trolley 
standards. The Board of Trade criticisms upon which Mr. Thomas 's 
remarks are based are printed on another page of this issue. 

All the Corporation tramcars have been fitted up with the 
Westinghouse-Newall magnetic brake, which is giving satis- 
faction. A number of bogie cars are bciag converted into truck 
cars, it having been found that the bogie car with the double motor 
equipment is totally unsuited for hill climbing on grades such as 
prevail in Huddersfield. 


Liverpool.— A return which has just been issued shows 
that in the first six months of the present year upwards of 
60,000,000 passengers were carried by the electric cars of Liverpool, 
and without a single fatal accident occurring. The total given 
represents the carryiog of the population of the city 1] times each 
week. On an average 7,500 electric cars pass in and out of the city 
each day. The returns continue to show that the electric tramways 
are less dangerous than the old horse cars were. In 1898, with 
horse cars in use, for 10 months out of the 12, there was one fatal 
accident for every 6,000,000 passengers carried; in 1899, with 
electric cars, the fatalities were at the rate of one in 8,000,000; in 
1901, they were one in 11,000,000; in 1902, one in 13,000,000 ; and 
in the first six months of 1903 there was no fatality and 60,000,000 
passengers were carried. This freedom from fatalities is attri- 
buted largely to the use of the plough lifeguard, which was in- 
troduced by Mr. C. R. Bellamy, the general manager, about two 
years ago. 


London.—While the new electric tramways on the 
Tooting lines are proving & great success, some difficulty is being 
experienced, so the Daily Chronicle says, in connection with the 
altered arrangements on the Streatham cable route. Pending the 
electrification of this line, the County Council decided to have 
certain of the new electric cars fitted with special apparatus, so that 
they could be run from the termini at the bridges to Kennington by 
means of electricity and then over the existing route from 
Kennington to Streatham by cable. Doubts were freely expressed 
as to whether the cable was sufficiently strong to stand the extra 
strain of the new cars, which are much larger and heavier than the 
old ones, and these fears have since been justified. Of the 20 
electric cars fitted for working on the combined systems about 10 
or 15 have been running daily during the past two or three weeks, 
and observations go to prove that the added strain of а large number 
of сагв would be too much for the cable. It is understood, there- 
fore, that the original scheme for combining the cable and electrical 
systems is to be abandoned, and it may be confidently expected that 
the conversion of the cable route to electric traction will be pushed 
оп as вооп ав possible. 


Paris,—It is reported from Paris that the Committee 
of the Municipal Council which was appointed to inquire into the 
condition of the Metropolitan Railway after the recent catastrophe, 
has completed its report, which recommends that the present 
system of motor-cabs on each train shall be abandoned, so that in 
case of fire the engine can be isolated immediately, and that the 
carriages shall be made of incombustible material. Several minor 
improvements are also recommended. 

The Paris Metropolitan Railway is about to increase its capital 
from £2,000,000 to £3,000,000. It is said that, notwithstanding the 
heavy fall in the traffic receipts as the result of the recent disaster, 
there will be no trouble in raising the money, as it will be sub- 
scribed entirely by the existing shareholders. 


Prestwich.—The U.D.C. has applied to the B. of T. 
for a loan of £24,125, for the construction of electric tramways in 
Bury Old Road. The line will join the system from Salford. 


Northampton.—The Tramways Committee last week 
opened the tenders for the electrification of the tramways. The 
tenders are about 100 in number, and several firms sent in prices for 
the whole of the work. The estimate of the borough surveyor, Mr. 
A. Fidler, was that the work would cost £85,000. One firm, 
tendering for the whole of the work, has sent in two prices, £85,292 
and £84,292, but guarantees that the acceptance of the higher or the 
lower tender will make no difference in the quality of the material 
used. Moreover, it guarantecs that everything put into the work 
shall be of British manufacture, and that the contract shall be com- 
pleted by March 31st next. It is stated that the total amount of 
the lowest tendera for doing the work in sections is higher than the 
lowest tender of this particular firm. The Board of Trade in 


sanctioning the application for the loan for carrying out the work, 
stipulate that the loan for the cars shall be repaid within 
ten years, the loan for the plant within 20 увага, and the 
loan for the permanent way within 30 years. The committee were 
desirous that the whole of the repayments should extend over 30 
years. If the loans are repaid as suggested by the Board of Trade, 
the amounts to be set aside for the payments of interest and repay- 
ments of principal will during the first few years be considerably 
heavier than was anticipated. It is said that without a Sunday 
service it will hardly be possible to make the tramways pay under 
the conditions which the Board of Trade have named regarding the 
loan. The Finance Committee meets in a few days to discuss the 
letter from the Board of Trade, and this meeting will be followed 
by a meeting of the Tramways Committee. 


Southend.—The Southend-on-Sea and District Light 
Railways (Extensions) Order has been submitted by the Commis- 
sioners to the Board of Trade for confirmation. 


South Shields.—The Council on Wednesday had before 
it a series of resolutions having for their object the electrification 
of a number of tramways to be worked municipa!ly, aud instructing 
the Tramways Committee to have plans and estimates prepared and 
tenders invited, so that application may be made for the necessary 
loan. 


Tottington.—The U.D.C. has given notice to the local 
tramway company that it intends to acquire so much of their 
undertaking as lies in the Council’s district. The lines will be 
worked in conjunction with the Bury Corporation electric tramways 
under a 21 yeara’ lcase. 


Worcester.— In spite of the opposition of the T.C., the 
B. of T. has granted the B.E T. Co. and the Worcester Tramways 
Co. an extension of six months in which to complete the electrifica- 
tion of the tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


New Jealand.— According to the annual report of the 
New Zealand Post and Telegraph Department, there are now 26 
central telephone exchanges and 44 sub-exchanges in New Zealand, 
an increase of three and nine respectively on the year. The length 
of telephone wires in use in the colony is 8,727 miles, an increase 
of 960 miles. 


Telegraph Rates to the Far East.— Certain reductions 
are announced in the rates for telegrams to China, Korea, Formosa, 
Japan, and the Philippines, vid Turkey. 


Telegraphic Interruptions and Repairs :— 
CABLES, | INTERRUPTED, REPAIRED, 


Latakia-C eo ee oe ee ee ee June 20, 18599 .. ee 
Trinidad- emerara No. 1 ee [T3 ee ee Aug. 9, 1901 ee ee 
Trinidad-Demerara No.2  .. es ee Д = 
Dominica-Martinique ee ee ee ee ee May 8, 1902 eo ee 
Bt. Lucia-Martinique .. ЕВ s. ө eo May 8, 1902 is ө 
Спасе опре Маш ые ео eo ee ee May 9, 1902 ee ee 
Martinique-Puerto Plata „. July 10, 1902 .. ee 
Cayenne-Pinheiro ee ee Aug. 18, 1902 ee oe 
St. Lucia-Bt. Vincent .. ee ee oe ee Sept. 19, 1902 .. oe 


Reissa-Issa ee T ee ee ee ee Oct. 22, 1902 эө ee 
Reissa-Yemani .. ee as vs 5% .. Oct. 22, 1902. .. oe 
Paramaribo- Cayenne Feb. 27, 1908 .. oe 
New York-Haiti ss E bs v „„ April 18, 1908 .. as 
Fao-Bushire oe we .. -— T ee July 28, 1903 os 


Bolama-Bissao ..  .. .. . Aug. 4, 1903 


Antigua-Guadeloupe .. Aug. 9, 1903 


Sept. 1, 1903 


Mozambique-Madazascar.. P T .. Aug. 19, 1903 .. 
LANDLINES. 

To Puerto Barrios ee we .. July 28, 1903 ,. Sa 

Rome-Pera ss a R .. Aug. 7, 1903 . 


Wireless Telegraphy.—The Marconi wireless telegraph 
arrangements for reporting the yacht race on August 25th were 
rendered nugatory by, it is said, the machinations of rivale Mr. 
Melville Stone, general manager of the Associated Press, says that 
the whole affair resolved itself into a contest between competing 
companies and systems. When one found that it was unable to 
transmit messages it forthwith did ite best to spoil the others. Mr. 
Bentley, manager of the Marconi Co., in his explanation said 
that there were 10 separate stations from and to which the race was 
to have been reported. ''We were able to cut out all our rivals 
except one. That one had a high-power land station, which 
switched on still more power on Tuesday, and incessantly sent 
A B Cs from 9 o'clock in the morning until 5 o'clock in the evening, 
varying this with long extracts from Longfellow's poem ‘The 
Wreck of the Hesperus.’ That just killed our messages.“ No doubt 
in spite of this we shall be again told directly that the messages 
cannot be interfered with. 

Mr. Marconi is reported to have been holding interviews with 
Edison respecting four inventions he has recently made for 
improving his system, one being a method of reducing by one-half 
the hich power now necessary for transmitting messages. 

A Times report from Lagos says that the Legislative Council has 
passed a law making it a penal offence to introduce wireless tele- 
graphy into the colony without the sanction of the Governor in 
Council. 

The latest Marconi promise, according to Dalziel, is that “ within 
three months he would send messages of any leugth by wireless 
telegraphy from Canada to England." “Не was about to take legal 
advice in regard to the interference by others with wireless 


telegraphy." 


& 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belzium.— October 3rd. The Municipal Authorities of 
Liége are inviting tenders until October 3rd for the supply of six 
electric tramcars. Particulars may be obtained from, and tenders 
are to be sent to, Le Burcau Administratif des Travaux, à l'Annexe 
de l'Hotel de Ville, Lidge. 


Bermondsey.— September 91st. Dust destructor plant, 
300-Kw. steam generators, feeder boosters, motor balancer, switch- 
gear, cables, ic. See Oflicial Notices“ to-day. 


Brisbane.—September 30th. The deputy Postmaster- 
General is in the market for certain postal and telegraphic material. 


Croydon.—September 14th. Buildings, smiths’ and 


ironfounders’ works for the electricity works extensions. See 
Official Notices” to-day. 


Cuba,.—^eptember 25th. Tenders are being invited 
until September 28th by the municipal authorities of Cienfugos 


for the concession for the electric lighting of tho public streets 
and buildings of thc town. 


East Indian Railway.—September 9th. The East 
Indian Railway Co. invites tenders for the supply and delivery 
of:—(1) Engine turntables: (2) Electric overhead travelling cranes, 
&c.; (3) Electric pumping installation; 4) Steel material; and 
(5) Feeder panel, insulated cables, &c, as per specifications to be 
seen at the company's ollices, Nicholas Lave, London, Е О. 


France.— September 10th. Tenders are being invited 
until September 10th by the French Post and Telegraph Authorities 
for the supply of 12 kilometres of submarine electric cable core, and 
190 tons of bronze or copper wire.  Particulars may be obtained 
from, and tenders are to be sent to, Le Sous-Secretariat d'Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


Greece.—NSeptember 10th. The Municipal Authorities 


of La Cane are inviting tenders until September 10th for the 
electric lighting of the town. 


Holland.—October 1st. Tenders are being invited by 
the municipal authorities of Utrecht for the construction aud 
equipment of а central electricity station for lighting and power 
purposes, and for the working of a tramway. 


Holland.—The Dutch Post and Telegraph Authorities 
in The Hague have just called for tenders for the laying of tele- 
graph cables under water between Amsterdam and Harlem. 


Johanneshurg.— October 19th. Gas producer plant; 
gas engines and dynamos. Alternative: —Water-tube boilers, steam 


engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. Все “ Official 
Notices " August. 28th. 

Launceston (Tasmania), — September 28th. 500 or 


more electric meters. See Official Notices June 12th. 


London. — October 6th. Four 5,000-H.P. vertical- 
horizontal steam engines, each suitable for driving a three-phase 
generator, for the Greenwich power station. See Official 
Notices" July 24th. 


Merthyr Tydfil.—September 12th. Hills Plymouth 
Co, Ltd., invites tenders for stores for the 12 months ending 
Scptember 30th, 1904. The following are some of the items: — 
India-rubber, asbestos, &.; steam tubes and fittings; electric 
appliances, 


Pietermaritzburg.—Scptember 7th. Poles and over- 


head equipment for the Corporation tramways. See Official 
Notices” August. 21st. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Radcliffe.—September Sth. Tramway aud lighting 


feeders, cables, conduits and accessories. See Official Notices“ 
August 21st. 


Reigate.— September 17th. Water-tube boiler, piping, 
200 Kw. steam allernator, switchboard and instruments, condensing 
plant, cooling tower, &c., for electric lighting. See “Oficial 
Notices " to-day. 


Rochdale.— September 26th. 
Dearnley Workhouse. 


Electrical work at the 
See Official Notices " to-day. 


Salford.—September 19th. High-tension cable. See 
“ Official Notices to-day. 


Southend.—September 14th. Steam dynamo, boiler 


and condenser for the electricity works. See Official Notices 
August 28th. 


Spain.— September 12th. The Municipal Authorities of 
Plencia (province of Vizcaya) are inviting tenders until the 12th 
inst., for the concession for the electric lighting of the town during 
a period of 4 years. Particulars may be obtained from, aud tenders 
are to be sent to, El Secretario del Ayuntamiento de Plencia 
(Vizcaya). 


Stoke-upon-Trent.—September 11th. — Pipe-work, non- 
conducting covering, and water-softening plant for the electricity 
scheme. See “Oficial Notices " Auguet 2186. 


Sweden.—October 15th. Tenders are being invited by 


the municipal authorities of Gelfe until Ostober 15th for the supply 
of six electrical cranes. 


Whitechapel.—September 12th. Electric lighting of a 
portion of the Infirmary. See ‘Official Notices " August 28th. 


OLOSED. 


France.—The French Post and Telegraph Authorities in 
Paris have just given out a number of contracts as follows :—La 
Société Industrielle des Telephones, Paris, 7,210 metres of lead- 
insulated 21 pair conductor telephone cable; 18,060 metres tele- 
phone cable ditto (27 pairs conductors); and M. Grammont, of 
Pont de Cherny (Isere) 10,000 metres ditto (77 pairs conductors.) 


Halifax.—The Corporation has accepted the tender of 
the British Insulated and Helsby Cables, Ltd., for the supply of 
feeder cable at £759. "The Electricity Committee has accepted the 
tender of Pollit & Wigzell, Ltd., for a patent horizontal air pump 
with condenser for £228, : 


Syduey (N.S.W.).—The City Council received the 
following tenders for arc lamps and posts: — 
Messrs. Pope, Maher & Co., Darlington Ironworks £10.399 12 0 
Messrs. Siemens Bros, & Co., O'Connell Street 10,720 0 0 
Messrs. Mountney & Co., Ltd., Pyrmont . . 21.0849 9 6 
Messrs. Crompton & Co., Ltd., George Street 11.600 14 0 
Henley's Telegraph Works Co., l.td., Kent Stree 1 
Mr. R. T. Ball, Allen Street, Ultimo * .. 11,525 10 0 
Henley's Telegraph Worke Co., Ltd. 11.911 410 
The Council, on the recommendation of the Committee, resolved 
“that the tender of Messrs. Горе, Maher & Co. for the supply and 
erection of posts, arc lamps, &c., in the sum of £10,398 4s. in nine 
months, be accepted, and that they be required to supply Messrs. 
Crompton & Co.'s lamp." 


FORTHCOMING EVENTS. 


Wednesday, September 9th.—Meeting of the British Association 
for the Advancement of Science opens at Southport. 


NOTES. 


Three-phase Machinery in Mines.—The following 
is an extract from last week'a issue of the Colliery Guardian iu 
reviewing the Enyinccring Magazince : —" An article of considerable 
interest is contributed to the current iesue of this magazine by 
M. Emile Guarini, describing some ‘ Electric Power Appliances in 
the Mines of Europe.’ We have recently heard much concerning 
the elaborate clectrical installations at work in Continental mines, 
and British mining engineers have been led to believe that the 
three-phase system is being adopted abroad to the exclusion of the 
direct system. This appears to be very far from being the case. 
Germany is far ahead of other countries in the application of elec. 
tricity to mining, and, according to M. Guarini, three of the largest 
firms of manufacturers in that country—the Allgemein» Elec- 
tricitiits Gesellschaft, the Union Electricitiits Gesellschaft, and the 
Helios Co.—still favour the continuoas current, whilst Messrs. 
Biemens & Haleke advocate the alternating current ty pe of motor." In 
view of the discussion on three-phase plants for power transmission in 
mines at the recent meeting of the Institute of Mining Engineers, 
and the advocating of three-phase machinery in this country by 
some engineers, this will prove interesting reading to mining 
engineera, especially to those who may have some inclination to 
adopt three-phase plant. Тһе author himself preserves an 
impartial attitude, but considers that, whilst the decision must 
depend finally on circumstances, the advantage in the main rests 
with the triphase whenever the central generating station ie 
situated far from the actual point of attack." We would point out 
that this has already been claimed in an article recontly published 
in this journal. 


St. Louis Exposition.—The Financial Times quotes 
Mr. James Weir, of Messrs. G. & J. Weir, of Cathcart, Glasgow, 
who has been in America lately, as saying that ‘‘scarcely а 
solitary British manufacturer of repute would exhibit at the Bt. 
Louis Fair bscause their designs would be stolen by Americin 
firms. There will b» some general exhibits from Europe, but all 
manufacturers in France, Germany and Great Britain would 
positively refuse to exhibit,” 
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American Electro-Therapeutic Association.—This 
enterprising and useful Association holds its 13th annual convention 
at Atlantic City, N.J., on September 22nd, 23rd,and 24th. It will 
doubtless interest electro-medical readers on this side to know the 
topics that are coming before the meetings :— 


Reports оў Standing Committecs —On Induction Coils and Alternators, by 
Margaret Abigail Cleaves, Chairman. 


On Electric Light Apparatus for Diagnosis and Therapy, and the Roentgen 
Ray, by William Scheppegrell, Chairman. 


On Electrodes, by R. G. Brown, Chairman. 

On Meters, by Robert Reyburn, Chairman. 

On Cataphoresis, by Fred Harris Morse, Chairman. | 

On Static Machines and Condensers, by William Benham Snow, Chairman. 


On Constant Current Generators and Controllers, by William James Herdman, 
Chairman. 


On Current Classification and Nomenclature, by William Johnson Jenks, 
Chairman. 


On 8t. Louis Exposition in 1904, by William Benham Snow, Chairman. 


Papers.— Electrotherapy as a Speciality.” Alfred William Bayliss, 
Baffalo, N.Y 


" Currents of High Frequency, Apparatus, and Therapeutic Uses," Francis 
Goodwin DuBose, Selma, Ala. 

“The Effects of the Secondary Static Currents in Removing Albumin and 
Casts from the Urine,” Boardman Reed, Philadelphia, Pa. 

“ Some Principles upon which is Based the Use of Electricity in Nervous 
Diseases," Alfonso David Rockwell, New York, N.Y. 

'" The Use of Electricity in the Treatment of Diseases of the Heart," 
Bigismund Cohn, New York, N.Y. 


“ Electricity in the Treatment of Diseases of the Stomach," Harvey 
Hamilton Roberts, Lexington, Ky. 

“ Electricity in the Treatment of Chronic Deafness,” George Zena Goodell, 
Salem, Masa. 

“ Employment of Static карз не чн in the Treatmentof Nervous Diseases,” 
William Benham Snow, New York, N. v. 

“ Electrical Treatment of Trachoma and Corneal Opacity, with Illustrative 
Case,” Margaret Abigail Cleaves, New York, N.Y. 


„The Successful Treatment of Eighteen Cases of Granular Lids by the 


= Ray end High-frequency Vacuum Electrodes,” Albert Charles Geyser, New 
Vork, N.Y. 


“ A Year’s Work in Electro-therapy,” Laura Viola Gustin-Mackie, Attleboro, 


ass. 
* The Treatment of Urethral Stricture and Fissure of the Anus by Electro- 
lysis, with Report of Cases," John Clark Luke, Ocilla, Ga. 
Problems in Electro- Therapeutic Practice; a General Discussion. 


** Treatment of Tuberculosis, with Report of Cases," Russell Herbert Boggs, 
Pittsburg, Pa. 


The X Rays in the Treatment of Tuberculosis of the Throat,” William 
Scheppegrell, New Orleans, La. 

„The Röntgen Ray in the Treatment and Cure of Cancer, Lupus, Rodent 
Ulcer and Eczema, with Histories of Cases "Treated," Elijah Wilkinson Smith, 
Terra Haute, Ind. 


* The Use of the X Ray in the Treatment of Malignant Growths, with 
relation of Cases," Marcus Morton Johnson, Hartford, Conn. 

“The Position of the Röntgen Ray and Ultra-Violet Light in the Thera- 
peutics of Malignant Diseases of the Uterus and Adnexa,” Margaret Abigail 
Cleaves, New York, N.Y. 


The Type of Cell and Pathological Features of Carcinoma which do not 
Respond to X Ray Therapy," William Leroy Kenney, 8t. Joseph, Mo. 


The Present Status of X Ray Therapy in the Management of Cancer," 
Clarence Edward Skinner, New Haven, Conn. 


The Use of Galvanic Electricity in the Treatment of Cancer and Kindred 
Diseases,” William Winslow Eaton, Danvers, Mass. 

~“ Radio-histo-fluorescence," William James Morton, New York, N.Y. 

“ Cataphoresis," James C. Gill, Chicago, III. 


The Röntgen Ray as an Aid in Diagnosis," Herman Grad, New York, N.Y. 
“ Perineuritis," Almerin Webster, Baer, Chicago, III. 


Nerve Health and Nerve Debility: the Effect of the Actinio Rays upon 
Tissues,” Abert E. Sternes, Indianapolis, Ind. 


s paa of the Second International Congress on Electro-Therapeutics 
at Bern,” Robert Newman, New York, N.Y, 


“A гоа ү“ Eleotro-Therapeutics Proper,” William James Herdman, Ann 
Arcor, Mich. 

“A Plea for an Accurate and Scientific Method of Róntgen Ray Treatment,” 
Mihran Krikor, Kassabian, Philadelphia, Penn. 

* Exophthalmic Goitre and its Rational Treatment with exhibition of the 
Broom electrode," Francis Besant Bishop, Washington, D.C. 


* Some Therapeutic Indications for the use of the Radiant Light Bath," 
Thomas Davidson Crothers, Hartford, Conn. 


“ Some New Points in the Treatment of Tuberculosis," Wolff Freudenthal, 
New York, N.Y. 


кте Таро Gleanings,” Jefferson Demetrius Gibson, Birming- 
m, a. 

A Case of Asthma with Fibroids and Pelvic Adhesions, cured by Galva- 
nism,” Charles Augustine Covell, New York, N.Y. 


The Victoria Falls,—At a meeting of the African 
Concessions Syndicate held in London last week, the chairman gave 
a very glowing account of what is expected from the great 
Victoria Falls when the scheme for their electrical utilisation takes 
more practical shape. He gave comparative figures of the Niagara 
and Victoria Falls, bringing out the greater magnitude of the latter. 
The benefits to be conferred upon the development of mining and 
other industries by electrical transmission need hardly be dwelt 
upon at length here, so palpable are they to the reader; but if 
electrical transmission can be successfully adopted for a distance of, 
say, 300 miles, a most important area will be available for electrical 
mining, railway and other work. When the railway is completed 
to the Falls, as it is expected to ba by the middle of next year, the 
company is going to send forward surveying expeditions. After 
that a power company will be formed whose initial ontlay will be 
at least half a million sterling. 


Halfpenny Tram Fares.—A report on this question 
has been submitted to the Glasgow Corporation Tramways Com- 
mittee by Mr. John Young, the general manager. As an outcome 
of inquiries addressed to over 50 corporation tramway managers 
throughout the country, Mr. Young arrives at the conclusion that 
the opinion of the various corporations is not at present generally 
favourable to the adoption of halfpenny fares, although seven of 
them, including Glasgow, have such fares їп operation over their 
whole systems ; nine, including Leeds, Halifax and Ilkeston, have 
halfpenny fares on certain stages ; and four or five others issue half- 
penny tickets to workmen. Mr. Young accordingly recommends no 
change in the present stages and fares at Glasgow. 


Tube Railways: An Idea.— The accompanying illus- 
tration represents the protective equipment suggested for the use of 
passengers on the Paris underground electric railway by the Berlin 


comic journal Uik. The traveller is supposed to carry a water 
barrel, an oxygen reservoir and an extinguishing bomb, and to wear 
asbestos Loots. 


American Electro-chemical Society.— The fourth 
general meeting of this Society will be held at Niagara Falls, N. V., 
on September 17th, 18th aud 19th. 

The following titles of papers are announced :— 


" A New Type of Electrolytic Cell," by P. G. Salom. 

“Manufacture of Ferro-Alloys in the Electric Furnac ," by Dr. 
George P. Scholl. 

* Electrolytic Copper Refining," by Dr. W. D. Bancroft. 

“ Electro-metallurgy of Gold,” by Dr. W. H. Walker. 

“ Some Theoretical Considerations of Resistance Furnaces,” by 
F. A. J. FitzGerald. 

“ Oa the SupposediElectrolysis of Water Vapour,” by F. Austin 
Lidbury. 

Efficiency of the Nickel-Plating Tank," by Prof. O. W. Brown. 

“ Electrolysis of Sodium Hydroxide by Alternating Current,” by 
Carl Hambuechen. 

“А Practical Utilisation of the Passive State of Iron,” by Prof. 
C. F. Burgess. 

" The Present Status of the Theory of Electrolytic Dissociation," 
by Dr. E. F. Roeber. 

“ Berthelot's Law of Electro-chemical Action,” by C. J. Reed. 

Other papers are expected from Dr. J. W. Richards, David H. 
Browne, Dr. L. Kahlenberg, Prof. C. F. Burgess, A. H. Cowles, and 
others. One session of the meeting will be devoted to the discus- 
sion of the theory of electrolytic dissociation, which will be opened 
by Dr. W. D. Bancroft. 

Arrangements have been made for members of the Faraday 
Society (London) to have a copy of the Transactions of the 
American Electro-chemical Society free in exchange for a like 
privilege from the Faraday Society. 


Tramways and Light Railway Association.—The 
first meeting of the winter session is to be held in London early in 
October, when Mr. R. Н. Scotter will deliver an address on “ Fiscal 
Policy as Affecting Tramway and Light Railway Enterprise." 

It is proposed to form а Tramway Club in London, and the 
secretary of the association is now sounding members as to their 
views. 

The next Tramway Congress will ba held early in Beptember, 
1904, in Vienna. The International Tramways and Light Railways 
Union has forwarded to the secretary a list of the questions to be 
submitted and discussed. The subjects are briefly :—(1) Depre- 
ciation; (9) Transfers; (3) Savings in Current Consumption ; 
(4) Brakes ; (5) Guide-wires; (6) Trailers; (7) Electric Traction on 
Light Railways; (8) Fall in Potential Thereon; (9) Permanent 
Way Therefor; (10) Comparative Legislation ; (11) Accounts and 
Reports; (12) General Inspection; (13) Use of Automotors on 
Light Bailways. 


— — ——— 
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Single-phase Motors for Electric Traction.—Not 
only is the series single-phase motor being investigated by Mr. 
Lamme in America and Dr. Finsi; in Italy the Union Electric Co., 
of Berlin, are also busy in this direction, and have been carrying 
out experiments on the Prussian State Railway at Spindlersfelde, 
near Berlin. No details of the results are as yet available, but the 
mere fact shows the great interest which has been aroused in the 
matter amongst up-to-date electrical firms. 


Electric Shock Fatality.—At Brymbo Steel Works 
last Saturday & labourer, aged 25, while helping with an electric 
crane, received a shock which killed him instantly. The electric 
motors were at the time being adjusted prior to testing. 


Radium.—The New York Llecfrical World says that a 
company is being formed at Buffalo, N.Y., to extract radium from 
uranium ores which are being worked in Grand County, Utah. The 
Utah bed is of carnotite, a combination of uranium, vanadium, iron, 
copper and barium, and as later researches showed, radium and 
polonium. Prof. Becquerel's announcement of the radio-activity of 
uranium, followed as it was by the discovery of radium, started Mr. 
Lockwood thinking as to whether the uranium from Utah would not 
give up radium as well ав the uranium extracted from the flinty 
pitchblende. The carnotite from Utah was much easier to work 
than the pitchblende. They enlisted the attention of the scientists 
in the eastern universities. Great aid was given them from the 
laboratories of Columbia and Princeton. And at last а sample of 
radium-barium compound was produced which showed a potentiality 
of 365 on the delicate electroscope in Columbia University.” A 
testing plant will soon be built at Buffalo with a capacity for the 
reduction of 2 tons of ore а day. Such а plant would turn out daily 
100 lbs. of uranium oxide, worth $2 а lb.; 10,000 grammes of crude 
radium-barium compound of 10 unita activity due to the radium, 
worth about two cents a gramme, and 100 lbs. of other metallic 
residues known to contain another radiant metal, polonium. The 
crude radium-barium product will be removed to а laboratory and 
there reduced to the ultimate radium. 


Personal.—The Sydney Daily Telegraph, reports that 
Mr. William Wilson, manager of the electric telegraph department, 
who has been on furlough for the past six months, has now retired 
on а pension, after 45 years' service. Mr. Wilson joined the depart- 
ment in 1858, about three months after its establishment, when he 
was appointed to Parramatta. He was appointed to the manager- 
ship of the electric telegraph department in 1873. 

Mr. W. C.C. Hawtayne announces that he has taken his managing 
engineer, Mr. G. A. Zeden, into partnership. The business will in 
future be carried on under the style of Hawtayne & Zeden. 


Appointments Vacant.— Junior switchboard assistant 
at Lancaster; & borough electrical engineer is wanted for More- 
cambe at £150 (to £200); resident electrical engineer for Aston at 
£400; assistant lecturer in engineering for the Brighton Technical 
School (£150) ; engineer-in-charge for Darlington (£78). 


World's Demand for Tool-making Machines.— 
“The Deutsche Industrie Zeitung, in ita issue of July 17th, 1903, 
calls attention to a congress or convention of Germany’s tool- 
machinery makers. Reports of those present went to show an 
increase of business in the empire; but the orders were not large 
enough nor the prices satisfactory. The orders from the Govern- 
ment were not nearly as large as desired. Complaint was made 
against the custom of the large iron mills of contracting for 
machinery only on condition that part payment be made in the iron 
or steel products of the mills. Another evil complained of is the 
custom of the iron or steel mills of making their own conditions 
when contracting, instead of following, as formerly, well-established 
customs. In the matter of contracts in which it is provided that 
the toolmakers take steel or iron from the mill, great abuses have 
crept in. The contract provides sometimes that fully 50 per cent. 
of the bill be paid in material. Inasmuch as the greater part of a 
tool-making machine’s value lies in the labour expended on it and 
the most of the material is cast-iron, the demand of the mill to be 
allowed to pay for it in its products seems unfair and unjust. It is 
thought that little can now be done in individual or isolated cases, 
but that a combination of the machine builders might effect a 
reform. Reports made to the convention regarding foreign trade 
show a decline. In France everything was quiet, Italy offers 
little encouragement, Spain promises ‘great things by and by, par- 
ticularly for the marine. The United States, it was said, must be 
given up as hopeless, because of its own development of machine- 
making.”—Electrical World and Engineer, 


The Parsons Turbine Patent.— Our New York name- 
Bake has directed its readers' attention to the fact that the five 
years’ extension period granted to the British patent of the Parsons 
steam turbine has now expired, throwing open this field of work to 
the public. The writer adds that the machine bids fair to become 
most important, but it can hardly be said that the inventor, even 


with the extension of his patent, has received the full reward of his 
labours. 


Insulators.—(lass has one inherent disadvantage which 
is fatal to its employment as an insulator in our English climate. 
It is a very hygroscopic body, and condenses the moisture from the 
air very readily ; it is for this reason altogether unsuitable. The 
atmosphere, in America, for instance, is comparatively dry as com- 
pared with that of this country. We can quite bear out the state- 
ments of Mr. Rooper and Mr. Harris (see our Correspondence ” 
columns), and Dr. Garrard has evidently something yet to learn 
on this subject. 


THE CENTRAL STATION ENGINEER. 


On Saturday last, August 29th, the first annual outing of the staff 
of the Stepney Borough Council Electricity Works took place, the 
rendezvous being Clacton-on-Sea. The weather was all that could 
be desired. The party travelled from Liverpool Street by special 
saloon, arriving at Clacton shortly after 10a.m. An excellent repast was 
provided at the Osborne Hotel, the chairman for the occasion being 
Mr. W. Youna, with Mr. A. J. SouIRE in the vice-chair. The toasts 
of the "King and Queen and Royal Family.“ The Electrical 
Engineers (Mr. Arthur Wright and Mr. W. C. P. Tapper)," and 
“Success to the Undertaking,” were proposed and drunk with 
great gusto, after which the chairman, in а few well-chosen words, 
commented on the success which had attended their first outing, 
and trusted that it was but the forerunner of many such enjoyable 
meetings, and that in future years, as the demand for electricity in 
Stepney increased, and the staff at the station grew in numbers, the 
outings would be even better attended and equally successful. He 
was sure they all regretted the unavoidable absence of their engi- 
neer, Mr. Tapper (who was away on a holiday). A vote of thanks to 
the chairman, the stewards, and the hon. treasurer (Mr. C. B. 
Davies) concluded the business. In the afternoon many of the 
party enjoyed a pleasant drive round the neighbourhood, visiting 
Great and Little Clacton, Wherley Woods, and pretty St. Osyth 
with its crumbling remains of a seventh century priory standing 
amidst beautiful gardens. The committee are indebted to Mr. 
Alderman Kearsey (chairman of the Electricity Committee) Mr. 
Alderman Osman and Mr. W. C. P. Tapper, for financial support 
in connection with the outing. 

The employés of the electric lighting works at Reigate went for 
an outing to Brighton on August 25th. They were joined by a 
number of the other municipal departments, The cost was borne 
by the Mayor. 

On Friday last interesting presentations were made to two 
Bradford Corporation officials who are leaving to take up other 
appointments. Mr. R. A. CiiarTocg, who is leaving to take up the 
position of city electrical engineer at Dirmingham, was presented 
by the Mayor with a gold watch, which had been subscribed for by 
the staff of the electricity works. Later in the day he was enter- 
tained at dinuer at the Great Northern Victoria Hotel, and was 
presented, on behalf of a number of friends in the Corporation and 
out of it, with а set of spirit decanters in а case of а coromandel 
wood, inlaid with ivory. The same evening Mr. R. L. HonsriELD, 
who has been appointed manager of the Walsall Corporation Tram- 
ways, was presented by his fellow officials with a haudsome brass 
clock with side ornaments and a case of cutlery. 

Mr. R. Paps, electrical engineer for the Borough of More- 
cambe since 1901, has obtained tbe appointment of electrical 
engineer to the Corporation of Port Elizabeth, South Africa. The 
commencing salary is £600, with first-class passage out, and rises 
to £750. It will be his duty to design an electric lighting and 
power scheme for Port Hlizabeth, to superintend the construction 
of the station and installation, &c., and afterwards to act as the 
borough electrical engineer. 


NEW COMPANIES REGISTERED. 


Van Raden & Co., Ltd, (78,353).—This company was registered 
on August 91st, with a capital of £10,000 in CI shares, to acquire the business 
of electrical engineers and motor ignition manufacturers, carried on by H. W. 
Van Raden, at Queen Victoria Road and Spon Street, Coventry, as“ II. W. Van 
Raden & Co.," and to carry on the business of engineers, electricians, silk 
winders, spinners, washers and dyers, manufacturers of motor-cars and their 
fittings, parte and accessories, makers of motor ignition devices and electrical 
accumulators, metal founders, & o. The first subscribers each with one share) 
are:—H. W. Van Raden, 2, Regent Street, Coventry, electrical engineer; Mrs. 
E. Van Raden, 2, Regent Street, Coventry; C. В. Robinson, The Ems, Coventry, 
engineer; V. W. Robinson, Lyndhurst, Kenilworth, solicitor; A. Sheffield, Н, 
Gordon Street, Coventry, clerk; УУ. Н. Carson, 22, Radford Street, Coventry, 
clerk; and W. Shelley, 67, Canterbury Street, Coventry, clerk. No initial 
publie issue. The number of directors is not to be less than three nor more 
than tive; the first are Н. W. Van Raden, C. B. Robinson and V. W. Robinson 
(all permanent); qualitication 250 shares; remuneration as fixed by the 
company. Registered oftice, 142, Queen Victoria Road, Coventry. 


Carlton Motor Co., Ltd. (78,354).—Thia company was regis. 
tered on August 19th, with a capital of 4800 in #1 shares, to manufacture and 
deal in motors, cycles, automobiles and locomotive or stationary engines of 
every description, and to carry on the business of electrical engineers, 
dealers in, and generators, storers, and suppliers of electrical and other power, 
machinists, fitters, millwrights, founders, wire drawers, «c. The first sub- 
scribers are: A. Gower, 19, Elm Grove, Cricklewood, engineer, 1 share; А 
Buffham, St. Elms, Vernon Road, Leytonstone, journalist, 99 shares: Miss G. 
Gower, Park Hill, Ampthill, Beds., 696 shares; Mrs. A. M. Buffham. Bt. Еа 
Veraon Road, Leytonstone, 1 share; J. W. England, 427, Romford Road, Fores 
Gate, secretary, 1 share; W. J. Gower, 33, Queen's Gate Gardens, S.W., butler, 
1 share; and H. A. Bullen, 430, Edgware Road, W., electrical engineer, 1 share. 
No initial public issue. Registered without articles of association. 


Wave Power (o., Ltd. (78,426).—This company was registered 
on August 27th, with a capital of £12,000 in £1 shares, to adopt an agreemen 
between the Morley Fletcher Wave Power System, Ltd., and the liquidate 
thereof of the first part, B. M. Fletcherof the second part, D. F. Baaden of t р 
third part, and this company of the fourth part, to acquire any letters en , 
rights, privileges, licenses, concessions, monopolies and the like relating to s 
system for employing or utilising sea or other wave power, and to carry ОП rel 
business of an electric light and power company in all its branches. e it 
subscribers (each with one share) are :—B. M. Fletcher, 7, Vietoria Street. S. : „ 
civil engineer; W. J. Ewing, 15, Houston Road, Forest Hill, . P.., secretary 3 
E. Salmon, 8, Durham Road, Manor Park, engineer: I. E. Smith, 60, са 
Street, W., barrister; L. W. Hawkins, 65, Mayford Toad, S. W. р, 
accountant; O. E. Stubbings, Elstend, Greenford Воља, Sutton, Surre», C plio 
and G. Е. Sagrot, 27, Milkwood Road, Herne Hill, S. H., cierk. No initial P nan 
issue. The number of directors is not to be less than three nor more 1105 
seven; the first are B. M. Fletcher, H. G. Smith, and L. E. Smith; азайса : 
100 shares; remuneration as fixed by the company, Registered otlice ; % 
Bwithin's Lane, E. C. 
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Electrical Post Railway Co., Ltd.— This company was 
registered in Guernsey on August 15th, with a capital of £1,500,000 in £10 shares, 
with objects as indicated by the title. 'l'he first subscribers (each with one 
share) are :—A. J. Swan, 18, Ashbourne Grove, Chiswick Lane, Chiswick, clerk ; 
W. J. Yeoman, 23, Muschamp Road, East Dulwich, S. E., clerk; E. T. Church, 
2, Kepley Road, Clapham, 8.W., clerk; A. J. W. Lawson, 48, Forest Drive 
West, Leytonstone, N.E., clerk; H. Spinks, 45, Roding Road, High Street, 
Homerton, N. E., clerk; J. W. Honess, 25, Pendle Hill, Streatham Park, S. W., 
clerk; and H. Ivan Robinson, 88, Dean Street, Oxford Street, London, W., 
clerk. The names of directors are not given. 


Gell Telegraphic Appliances, Ltd. (78,405). — This company 
was registered on August 26th, with a capital of £30,000 in £1 shares, to adopt 
an agreement with J. Gell and others for the acquisition of certain patents and 
to turn to account the same or any other patents, inventions, licences, conces- 
sions, and the Ake. The first subscribers are:—G. Beetham, 11, Gledhow 
Gardens, 8.W., gentleman, 500 shares; J. Gell, 8, Southwood Mansions, 
Highgate, N., electrical engineers, 500 shares; Sir К. Douglas, 61, Old Broad 
Street, E.C., Bart., 500 shares; Rev. R. M. Turnbull, Montague Street, Goul- 
burn, N. S. W., 600 shares; L. М. Isitt, 4, Orlando Road, Clapham, S. W., 
lecturer, 800 shares; J. E, Martin, The Priory, Windermere, surgeon, 300 
shares; and Н. Calders, Stoke, Nelson, New Zealand, gentleman, 500 shares. 
No initial public issue. The first directors Аге J. Gell, G. Beetham, and Sir К. 
Douglass; qualification, £500; remuneration (except manpging director), 4550 
per annum or such larger sum as may equal 10 per cent. of tlie net profits (not 
to exceed £10,000 in any year). 


Metals Extraction Syndicate, Ltd. (78,415).—This company 
was registered on August 26th, with a capital of £5,500 in £1 shares, to adopt 
an agreement with Н. R. Cassel for the acquisition of the patent rights for an 
invention in relation to an electrolytical process for the extraction of gold and 
precious metals from refractory ore, and generally to carry on the business of 
assayers, smelters, electricians, metallurgists, kc. The first subscribers (each 
with one share) are :—A. Govey, 12, Manor Road, Stoke Newington, N., clerk ; 
F. C. Taplin, 60, Fenchurch Street, E.C., accountant; A. К. F. Court, 20, Play- 
field Crescent, Melbourne Grove, E. Dulwich, stenographer: F. H. F. Jones, 
90. Avondale Square, S.E., stenographer; A. M. Brown, * Holmwood,” Grove 
Vale, E. Dulwich, S. E., clerk; T. G. Adams, 49, Ravenswood Road, Balham, 
clerk ; and А. F. Jones, 42, Tremadoc Road, Clapham, 8.W., clerk. No initial 
public issue. The number of directors із not to be less than two nor more than 
four; the subscribers are to appoint the first; qualification, one share; remu- 
neration as tixed by the company. 


Electrical Indicator Syndicate, Ltd. (78,431).—This company 
was registered on August 28th, with a capital of £5,000 in £1 shares, to adopt an 
agreement between C. Baxter and W. H. Callow, to acquire and turn to account 
patents, rights, brevets d'invention, licences, concessions and the like, and to 
carry on a business not particularly described except in the title. The tirst 
subscribers (each with one share) are: - W. Н. Callow, 13, Highbury Hill, N., 
gentleman; C. Baxter, Dock House, Billiter Street, E.C., engineer; T. k. 
Warhurst, 2, Russell Road, Crouch End, N., clerk; F. W. Callow, 13. Highbury 
Hill, N., book-keeper: C. J. Bates, 89, Sainsbury Road, Upper Norwood, S. E.., 
plumber; and Mrs. E. E. Warhurst, 2, Russell Road, Crouch End, N. No 
initial public issue. The first directors are C. Baxter, W. H. Callow (chairman), 
and Т. К. Warhurst; qualification, 100 shares. Registered Office: Dock 
House, Billiter Avenue, Billiter Street, К.С. 


` 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lisbon Electric Tramways (62,983).—This company's annval 
return was filed on June 16th, when 500,000 ordinary and 425,653 preference 
shares had been taken up out of a nominal capital of £1,000,000 in 500.060 
ordinary and 500,000 preference shares of £1 each. £925,553 is considercd аз 
paid. Debentures: £500,000. 


Mexico Eleetrie Tramways, Ltd. (56,932).—This company’s 
annual return was filed on June löth, when the entire capital of £1,C00,000 in 
540,000 ordinary and 500,060 preference shares of #1 each had been taken up. 
£540,000 has been paid on the preference, and £(00,C00 is considered as paid on 
the ordinary shares. Debentures: £400,000. 


Callender’s Cable and Construction Co., Ltd. (48,915).— 
This company's annual return was filed on June 30th, when 35,000 ordinary and 
40,000 preference shares had been taken up out of a nominal capital of £500,000 
in 60,000 ordinary and 40,000 preference shares of £5 each. £5 per share has 
been called up on 55,000 shares, resulting in the receipt of £275,000. 4 100, 000 is 
considered as paid on 20,000 shares. Mortgages and charges: 4200, 000. 


Harrington Electric Light Co., Ltd. (44,135).— This com- 
pany's annual return was filed on June 10th, when 3,900 shares had been taken 
up out of a nominal capital of £5,000 in £1 shares. 41 per share has been 
called up on 3,000, and 18s. per share оп 900, resulting in the receipt of £3,450. 
No mortgages or charges. 


Electric & General Investment Co., Ltd. (31,506).— This 
company's annual return was filed on July 27th, when the entire capital of 
£200,000 in 20,000 ordinary, 100 founders’, and 19,900 preference shares of £5 each 
had been taken up. £1 рег share has been called up on the ordinary and £6 
per share on the founders’ and preference shares, resulting in the receipt of 
£120,000. No mortgages or charges. 


United River Plate Telephone Co., Ltd. (23,654).—Thia com- 
paoy’s annual return was filed on July th, when 58,000 ordinary and 410,000 
preference shares had been taken up out of a nominal capital of £500,000 ia 
60,000 ordinary and 40,000 preference shares of £5 each. £5 per share has been 
called up ou 42,000 ordinary and 40,000 preference shares, resulting in the 
receipt of £410,000. £80,000 is considered аз paid on 16,000 ordinary shares. 
Mortgages and charges: £179,947. ° 


Electrical Power Storage Co., Ltd. (30,313).— This company’s 
annus! return was filed on August 6th, when 66 founders’ and 18,592 ordinary 
shares had been taken up out of a nominal capital of £100,500 in 100 founders’ 
and 20,000 ordinary shares of £5 each. £5 per share has been called up on 66 
founders' and £4 per share оп 8,138 ordinary shares. £19,332 5s. Id. has been 
reccived, including £474 5s. 1d. paid on four founders’ and 495 ordinary shares 
forfeited. £77,800 is considered as paid on 15,460 ordinary shares. Mortgaues 
and charges: 428, 400. 


New Century Ате Light Co., Ltd. (67,849).—This company’s 
annual return was filed on July 9th, when 5,000 preference and 14,306 shares 
had been taken up out of a nominal capital of £30,000 in 5,000 preference and 
27.00) ordinary sbares of £1 each. £l per share has been called up on 2,506, 
resulting in the receipt of £2,506. 16,800 shares are considered as fully paid. 
Mortgages and charges: 45, 500. 


Northampton Electric Light and Power Co., Ltd. (25,640). 
— Issue on August Sth of a debenture for £50, part of series created June 8га, 
196, to secure not more than two-thirds of the paid-up capital for the time 
being, charged on the company's undertaking and property, present and future, 
N uncalled capital. No trustees. Previously issued of same series: 
4 25,200. 


Guildford Electricity Supply Co., Ltd. (36,725).— Issue on 
July 17th of £1,000 debentures, part of series created November 19th, 1900, to 
secure £16,000, charged on the com y's undertaking and property, present 
and future, including uncalled capital. No trustees. Previously issued of same 
series: £14,100 (sic), 


British Electric Transformer Co., Ltd. (76,351).—Thie com- 
pany’s annual return was filed on June llth, when 30,390 preference and 
69,114 ordinary shares had been taken up out of a nominal capital of £125,000 
in 60,000 preference and 75,000 ordinary shares of £1 each. 7s. per share has 
been called up on 30,390 preference and 9,114 ordinary shares, resulting in tlie 
receipt of £17,080 9s., and leaving £356 19s. in arrears, 60,000 ordinary &liares 
are considered as fully paid. No mortgages or charges. 100 preference shares 
(7s. called up) were allotted on June 8th. ‘The паше was changed to the British 
Electric Transformer Co., Ltd., on July 10th. 


Electrical Supplies, Rubber and Ebonite Co., Ltd., 
Sheffield (69,94). £1,500 debentures, created and dated June 3rd, 1908, 
eharged on the company's undertaking and property, present and Mture, were 
registered (by permission of the Court) on August 6th. No trustees. 


J. G. White & Co., Ltd. (66,568).—This company’s annua 
»eturn was filed on July 13, when the entire capital of £150,000 in 10,000 
preference shares of £10 each and 50,000 ordinary shares of £1 each had been 
taken up. £0,000 ordinary shares are considered as fully paid, and 410 per 
share has been called up and paid on the preference. Mortgages and 
charges: nil. 


Midland Electric Corporation for Power Distribution, Ltd. 
(53,071). —A trust deed dated July 29th, 1903, to secure £2:0,000 44 per cent. 
debentures, created by resolution of April z7th, 1903, has been registered. 
Property charged: the company's frechold and leasehold properties, present 
and future, and ita undertaking and other assets for the time being, including 
uncalled capital. Trustees: J.S. H. Banner, 24, North John Street, Liverpool ; 
and F. F. Begg, Bartholomew House, М.С. 


Electric Timber Seasoning and Preservation Co., Ltd. 
(61,128). —A charge to secure an unspecified amount, by stamped to cover £*00, 
charged on the company’s undertaking and property, present and futore, has 
been registered. Holder: Н. B. Weaver, 11, Stone Buildings, Lincoln's 
Inn, W.C. 


Thomas Parker, Ltd. (40,973) — This company’s annual return 
was filed on July 3186, when the entire capital of £75,000 in £10 shares had been 
taken up. 457.500 has been paid, and £17,500 із considered as paid. Mortgages 
and charges: £60,000. 


Tyer & Co., Ltd. (56,760).—This company's annual return was 
filed on July 18th, when 22,007 shares had been taken up out of a nominal 
capital of £25,000 in 41 shares. £2,000 bas been paid, and £20,000 is considered 
as paid. No calls on seven shares. Mortgages and charges: nil. 


Bryan, Donkin & Clench, Ltd., electrical engineers, Chester- 
field (66,329). —An instrument of charge under the Land Transfer Acts, 1475 and 
1807, dated August 1st, 1903, supplemental to trust deed of even date, to secure 
£120,000 debenture stock created by resolutions of May th and July 31st, 1903, 
has been registered. Property charged: the company's freehold and leasehold 
land at Bermondsey. Trustees: E. A. Smith, Longhills, Branston; and 
A. B. L. Melville, Branston Hall, Branston. 


United Electric Light and Power Supply Co., Ltd. (72,031). 
Issue on August 11th, of £625 debentures, part of series created March 17th, 
1903, to secure £3,000, charged on the company's undertaking and property, 
present and future, including all ite buildings, machinery and other property 
at Guimaries, Portugal, and its uncalled capital. No trustees, Previously 
issued of same series: £925. 


Crompton & Co., Ltd. (27,200).—This company's annual return 
was filed on August th, when 95,000 shares had been taken up out of a 
nominal capital of £300,000 in 100,000 shares of £3 each. £3 per share has been 
called up on 3,000 shares, resulting in the receipt of £219,000. £6,000 is con- 
sidered as paid on 2,000 shares. Mortgages and charges: £100,000. 


Electric Construction Co., Ltd. (39,296).—This company's 
annual return was filed on August 18th, when 31.3% preference and 112,100 
ordinary shares had been taken up out of а nominal capital of £400,000 in 
50,000 preference and 150,000 ordinary shares of £2 each. t2 has been called 
up on 18,245 preference and 2,100 ordinary shares, resulting in the receipt of 
£40,600. £216,790 is considered as paid on 13,115 preference and 110,000 ordinary 
shares. Mortgages and charges: 4250, O0. 


Sherard Cowper-Coles & (o., Ltd., electricians, London 
(67.136). Issue on August 140 of £225 debenture-, part of series created by 
resolutions of December 3rd, 1901, and February 7th, 1902, to secure £6.500, 
charged on the coinpany's real and personal property, present and future, 
9 8 80 uncalled capital. No trustees. Previously issued of same series: 
£5,300. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE lot of the Kingston electrical department 
Kingston-upon- has no, up to the present, been by any means а 


Thames happy one; but the results shown by the last 
Municipal accounts indicate that an improvement in the 
Electric right quarter (i. e., in the generating costs) has 
Supply. been achieved, which, if maintained, will 


doubtless enable Mr. Edgcombe, the borough 
electrical engineer, to place his department on a satisfactory basis. 
In the works costs, the fuel item calls for most comment, showiug a 
decrease of nearly 1d. per unit, and £1,040 in the total, notwith- 
standing that 47,000 units more have been sold. The improved 
load factor, and the fact that the gross profit has reached 4'4 per 
cent. on the capital outlay as compared with 2:4 per cent.—in the 
previous year—are also hopeful signs. During the year some five 
miles of arc cable and 35 arc lamps have been added to the street 
lighting of the borough. The prices charged are, Gd. and 3d. on 
the maximum demand system for private lighting, and 3а. and 
2d. per unit for power. 


The results of the past few years’ working will be gathered from 
the following figures :— 


a —7V — — 


| i 
Av. revenue 


Works cost Equiv. сь. 


Й Year, per unit sold. | per unit sold. | Units sold. lan ps connected. 
— c —-—- - — А 
1898 485d. 3€0d. 232,370 11,456 

(15 mouths) | | | 
1900 | 494d. 315d. 364,000 16,130 
1901 509d. | 496d. + 305,860 138,599 
1902 5˙11d. 404d. ' 340,332 22,855 
1903 | 5064, | 3014, | 392,962 | 2,767 
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GENERAL STATEMENT, 


Year ending March 81st— 1902. 1903. Ine. 
Total capital expended wo. £71,548 £82,784 £11,236 
Units supplied— 
Private consumers 266,110 312,706 46,596 
Public lamps ... et T 80,222 80,256 34 
Total ... » 346,332 392,962 46,630 
Equivalent number of 8-c.P. 
lamps connected a 885 22,885 25,767 2,882 
Number of public ampi “з 41 76 ares 35 
Maximum load in Кү. ii 360 362 2 
Gross revenue £7,379 £8,341 £962 
5 | „ expenditure £5,836 £4,930 — £906 
. » profit £1,543 £3,411 £2,868 
Average price obtained per unit 
private lighting 5°80d. 5'404. — 40d. 
Average price obtained per unit 
public lighting 2:59d. 2:62d. 03d. 
REVENUE STATEMENT. 
1902, 1903, 
Grose. Per unit. Grose. Per unit. Ino. 
Sale of energy ... .. £7,187 5:004. £8,122 498d. — 02d. 
Meter renta, &c. is 192 11d. 19 ‘08d. — 03d. 
Gross revenue. £7,379 Б114. 48,341 5:064. —'05d. 


RIT: agen 


Cost oF PRODUCTION. 


1902. 1903. 
Gross. Per unit. Gross. Per unit. Ino. 


Coal and other fuel . Я £8,656 2464. £2,516 154d. — 92d. 
Oil, waste, water and 'engine- -room 
stores .. 295 20d. 245 154. —'6054. 
Wages incurred in generation and 
distribution .. 640 45d. 698 42d. — 0d. 
Repairs and manufacture of 
machinery, buildings and plant 638 d. 844 "ота. — Od. 
Works and distribution costs £4,829 884d. £3,798 232d. 1. 02d. 
Attendance and . puse 
lamps .. ў 8 224 16а. £27 lid. — 02d. 
Rent, rates and taxes ; 127 Od. өө "06d. — 034, 
Management expenses, salaries of 
engineer and clerical staff Я 442 Bld. 460 d. — 03d. 
General establishment charges, 
stationery, printing, law and 
insurance . .. V T Ке 1% 181, 194 ‘124d. — Old. 
Sundry charges ee oe - 18 Old. 163 Od. "Usd. 
Total works cost. £0,36 — 4 01d. £4,930  8:01d. — 03d. 
Prorit BTATEMENT. 
1902. 1903. 
To interest onloans ... *. £1,744 £2,022 
Sinking fund. - e 2,093 2,325 
Deticit on year... — 2,294 —936 
Gross profit... e. £1,543 £3,411 


The improved financial conditions of the last 12 months will be 
gathered from the profit statement. After paying interest and 
sinking fund, the deficit amounts to 4936, as compared with 
£2,294 in the previous year. 


CITY NOTES. 


Mather & Platt, Ltd. 


Тик annual meeting of Mather & Platt, Ltd., was held in Man- 
chester on August 27th. 

Sir WILLIAM MaTHEB, M.P., replying to a shareholder who 
desired to raise a discussion upon free trade versis protection in the 
metal industries, said that he would not take up the time of the 
meeting in endeavouring to ex the extreme fallacies and 
absurdities which surrounded the fiscal reform proposals. He was 
very hopeful, says the Financial Times, as to the future of the 
British iron, electrical and engineering industries, provided that 
the workmen and their leaders and the young men of all classes 
would equip themselves as the young of America, and, in a lesser 
degree, thoee of Germany, had done. If this were secured, the 
future of the iron and all other British industries would be bright. 
In regard to the company's results for the past year, he said they 
were satisfactory in view of the condition of trade generally, and 
it was also satisfactory to find that the large foreign connections 
which the company had cultivated for many years past, especially 
in Europe, had stood them in good stead in the 12 months, "Their 
foreign customers had responded most satisfactorily. 


Stock Exchange Notices.—The Committee has ap- 
рош. special settling days as under :—Thursday, September 10th. 

arconi's Wireless Telegraph Co., Ltd.—Further issue of 39,028 
shares of £1 each, fully paid, Nos. 157 ,084 to 196,111. And ordered 
the undevmentioned securities to be quoted in the Official List :— 
British Electric Traction Co., Ltd— Further issue of 37,500 6 per 
cent. cumulative preference shares of £10 each, fully paid, Nos. 
318,938 to 356,437. 


Bank Rate Altered.— Yesterday (Thursday) the bank 
rate was increased from 3 to 4 per cent. 


STOCKS AND SHARES. 


Wednesday Evening, 


WHILE the tone of the investment markets continues very steady, 
there is not much doing in any of them. The commencement of 
September is generally hailed with a certain amount of relief as 
likely to bring the listlessness of summer to an end, but the latter 
remains very much to the fore, and the hot weather seems to pro- 
long the days of recess. Besides, the Stock Exchange is closed on 
Saturday, and there їв а promise of other hoildays later on. 

Except for a few changes consequent upon prices being marked 
er dividend, the electrical sections are singularly free from fluctua- 
tion. The supply shares display a few advances. County of 
London Ordinary and Preference have both recovered their divi- 
dends, and so have London Electric Preference, the deductions 
being 4s., бв. and 33. per share respectively. Edmuudson's Pre- 
ference have come into demand, and the quotation is a little better, 
while Metropolitan Ordinary are up 103., thus more than making op 
the 8s. dividend which the shares were marked ex on August 13th. 
To diverge into provincials, Oxfords are 5 and Hove 8, Folkestones 
being 64, Bournemouth 13, and the Preference 104. The last named 
receive 44 per cent. dividend, and the second Preference, carrying 
а 6 per cent. cumulative dividend, look reasonably cheap at 10}, 
although the fact that there are but 7,500 of the shares in existence 
naturally makes the market а very restricted one. 

British Electric Traction new Preference shares have at last 
received notice of а especial settlement, after several months of 
waiting. There was some technical objection raised by the com- 
mittee of the Stcck Exchange in regard to the number of shares 
publicly allotted, but this difficulty was eventually overcome, and, as 
we влу, the shares are at length admitted to special settlement. 
There is no change in the price of the Preference, but the Ordinary 
pre a good market and exhibit а 15s. rise. London United Tram- 
ways Preference have been more active this week, and still change 
hands in the neighbourhood of 12, the Debenture stock continuing 
at 106. All kinds of rumours circulate in the West of London with 
regard to the intention of the company and its efforta to get across 
Hammersmith Bridge. One report goes so far as to say that the 
London United mean to build a special bridge of their own across 
the river if they can get the necessary permission ! 

Provincial tramways have hardened to 5, Anglo-Argentines are 
dealt in daily round about 42, Potteries аге 9], the Preference at 
the same price being 10s. easier on the week, while Barcelona keep 
at 8, and Belgrano Ordinary at 24. It is somewhat surprising 
that the buoyancy induced in other markets by the capital Argen- 
tine Budget should not have made itself felt in the Belgrano issue ; 
the “A” and " D" issues are 5] and 5 respectively. 

As it was supposed would be the case, the fears excited by the 
recent accident on the Paris ' Metro" have considerably calmed 
down by this time. None of the electrical railway stocks have 
fallen this week; Central London Ordinary is a shade harder 
actually, though not quotably, and one cannot buy the stock below 
par, while 1004 has been paid for it several times during the last 
day or two. The Preferred has advanced а point. City and South 
London keeps at 60 middle, at which price it is easier to sell stock 
than to buy it. Metropolitan Consolidated is receiving a little 
attention at about 844, but Districts, 50 points lower, are entirely 
neglected. British Columbia Electric ташына Deferred at 764 
is 1 per cent. firmer. 

Several alterations vary the usual ——À of the manufacturing 
list. Of these the chief is a rise of four points in British Aluminium 
5 per cent. Debenture stock, the market being in short supply, and 
several tuyers coming along. Crompton Debenture shed 1 per 
cent, and so did Electric Construction Debenture. Both the 
Henley shares are cx dividend, and although there has been n0 
change in the price of the Preference, the Ordinary are nominally 
down 4з. on balance. | 

Almost the only variation amongst telegraph stocks is а 3 fall 
in Cuba Preference; West India and Panama First Preference are 
also } ensier, following the decline cof the Ordinary last week, 
when fears of what might have happened through the Jamaica 
cyclone were responsible for a small relapse. None of the Anglo. 
American varieties have moved, despite the -yacht races, and the 
Trust shares are equally immobile. London, Platino-Brazilian 
Debentures fell 3 on the deduction of the same amount for intereet, 
and Western Telegraph Debenture has risen a point. Telephone 
issues are on the same plane as those of the Telegraph Companies, and 
all that can be said of them is that there is but little doing. What 
attention they do command is wholly confined to the Deferred and 
the Preferred stocks. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock з : Business dong 
Present or Dividends for the last Closing Closing week ended 
NAMB, Quotations Quotations 85 › 
Issue. эне: three years, Aug. 26ch. Sept. 2nd. ы 
1902 High " est 
К ighest, Low 
67,100 | African Direct Telegraph, 4% Debs. 5% 2. ў Per "m 2s 94 —102 98 —102 i - 
25,000 Amason Т Telepreph '8 shares, Nos. 1 to 25,000 ee ee ee ee 24— 34 24— 84 se oe 
119, 7008 Do. do. 5 96 Debs., Nos. 1 to 1,250 Red. ee ee ee М 70 — 80 70 — 80 оха "т 
188,840 Anglo-American Telegraph . яў RE e. et n 60/6 47 — 50 47 — 50 47 2s 
8,106,580 do. do. 6% Pre. we es os ЧА 6 90 — 92 $0 — 92 Hj 904 
9 Do Tele N де to oo ee ee ee oe ee 64 ‘ge 51 8 TM 94 Te а 
, Chili one, Ов. 44 ee ee ee ae ee ee DT. 1 ee • 
1 Commercial Cable Man | „ 8 % 150 —160 1 80 as v 
Ё o. Sterling 500 year 4% Deb. Stock Rede. М 3 — 96 93 — 86 931 93 
16,000 Cube Telegraph . L % ee ee ee ee se 64% 7 — 8 7 — R ee t 
188 ро ‚146% Pret. ео ee ee ee oe. ee ee 4% Wu p 164 — 17 tt ee 
* egrap ee ee ee oe ve ee ee 2: * 9 
11 75 5 o$ gam ii.. OL OD „ еу т н E e 
Ш Ы 4 De P ee ee ee ee ee "Ex —101 ‘ —101 % Ыф: oe 
60,710: | Direct United States Cable d 316 10 — 104 10 — 104^ 104 104 
87,800 | Direct West India Cable, 44% Ree. Deb, within Nos. 1 to 1 ‚900, Red. ie 99 —102 99 —102 - s 
4, 000, 000 n Telegraph, . Btoo ‘Se is T m "m 1% 124 —129 124 —129 1262 125 
1,965,565 Do. Bà Pee Stock © deo d. » 90 — 93 90 — 93 93 914 
1,584,645 Do. 4 Mort. Deb. Stock Red. oe ee >r 105 —i 0R 105 —108 107 P 
800,000 | Eastern Extension, Australasia, and China Telegraph — .. .. 7 96 12 — 12 12 — 12 123 12 
Do. ‚4 % Deb. Btock ee ee ee 104 —107 101 —107 ee . 
800,000 | Eastern & uM African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 oe 98 —101 98 —1(1 .. . 
0001 Do. 4 X Reg. Mort. Debe. (Mauritius Bub.) 1 to 8,000 100 —103 100 —103 % 2 
997 Globe ‘Telegraph and LJ ee ee ee ee ee ee 9 — 9 9 — 9, * 
180,048 do. 6 Pret. ee ee ee ee es о.е 124— 1 121— isl 15,4 1273 
150,000 ааа тоноо nhagen а LM. бане. a 124% 22 — 23 22 — 23 T . 
62,5008 Halifax and Bermudas Cable б Ф ist Mort. Dee "1900. 206. | .. 99 —102 99 —102 
to 1, А K 
17,000 | Indo-European Telegraph " D =, рЫ И Би 10% 86 — 39 86 — 39 39 .. 
100,000: | London Platino-Brasilian Teleg А x % Debs. se Же A о... 100 —104 97 —101 xd x .. 
1,988,888 | National парозе Pref. Stoc се ж z DN Fd 6 % 100 —102 100 —102 1014 1004 
1,966,667 Do. Def. Stook  .. War .- e) aes UNS 44% 78 — 80 78 — 80 19 Tm? 
15,000 А до. 6% Cum. Ist Prein... 6% 13 — 14 13 — 14 Аз 
16,000 є do. 6 % Cum. nd Pref. ме В 6% 13 — 14 13 — 14 е 
3,960,000 Я do. 69% Non-cum. 8rd. Pref., 1 to 950,000 Me, ds 5% 5 — 6 5 — 6 5 
000,000: , do. 8 Deb. Stock Red. ae А 34%, 96 — 98 96 — 98 © 
171,504 | Oriental Telephone an Elec. Nos. 1 to 171,604, fully paid 6 96 à—. {а à— 1 
100.000: | Pacific and European Tel., 4 % Guar. Debe., 110 1,000 .. .. . —100 —100 © 
11,889 Reuter's ee ee ee ee oe ee ee ee es ° AIT 14 64— 14 ee 
8,808 Submarine Cables Trust са MA 25 TM ME ae ae 116 —121 116 —121 ; 
58,000 pue River Plate Telephone | )J 7% 44— 6 d 6 512 
40,000 е um. f. Nos. 1 to 40,000 e ee 4 кар 51 4 еә 
179,947: Do. do. 6% Debs. .. .. .. .. . s 104  —107 104 zw = д 
15,000 | West African Telegraph, Shares 2% 5 — 6 5— 6 " ss 
150,000: | West Coast of America, 4% Debs., 1 to 1,600 guar. by Bras. Bub, Tel. —— 95 — 98 95 — 98 5 1 5 
261,980 | Western ok ^: Ltd., Nos. 1 to 207,980 в Е os - 12 — 124 12 — 124 121 124 
75, е : Debs. 2nd series, 1906 ee ee os 100 —103 100 —103 $e ae 
400,000 Do. Deb. Stook Red. .. -— ss э» 97 —100 94 —101 994 96 
88,821 West India and Ponsa ‘Telegraph ee ee ee ee ee ee » «= js w— Y 2 * 
84,568 ро. до. 6 Cum. lst Pref. ee ee е P bj- 64 64 ee 
4,669 Do. do. 0. : Cum. 9nd Pref. bs — 4 — 44 
80,0003 Do. do. do, Debs., Nos. 1 to 1,800 s6 Es 98 —101 98 —101 95 


ELECTRICAL RAILWAY, MANUFACTURING 


Cum. Pref. . 2а э "s 10 - 


British ao 7 


8 — ИЯ sss 
800,000: | Do. do. 5% 18% Mort. Deb. Stock Red. oe ee 0 | Stock |... К » 79 — 85 83 — 87 К 85 
100,000 | British Electric Traction E oe s ©» 10 9% 9% 8% 112— bi 124— 18 We 127 
100,000 Do. до; 6 % Cum. Pref. oe ceu 10 a Se aM 111— 12 lij— 12} 124. 11g 
600, Do. 6 & Perpetual Debenture Stock .. . | Stock is ae " 122 —125 122 —125 is " 
100,000 British Insulated and Heisby Cabfen vs ss MN "- m 5 15% |10% |109% 61— 71 64— 7 с s 
100,000 Do. do. 6 % Cum. Pret. ee ee ee b ee ee ee 54 — ^i 54— 5 oe ee 
60,000 Do. do. 44% lst Mort. Deb. Red.. 100 2s 2s M 102 —106 102 —106 Кр K 
sewers Lindley & Co., ee ae e ee ee ee ee £1 8 Nil ee ad H k — 28 . | ee 
50,000 Do. do. 6 % Cum. Pref. - vs Ре > #1 6 6% A 14/6 to 15/ 14/6 to 15/ ©» m 
106,781 р Electrical wegen Ord., 1 to 105, me я : : as s 9 b Nil Nil i— if 1— 1 24 s 
150,000 Do. Non-cum. 6 ЖУО we x. 2 6 8% | 6 1— 1 1— 1 е is 
125,0001 Do. E Perp. A ia ee es Stock ec ee ег 99 —102 97 —100 xd 99 ee 
125,000 ро. 49, ^M апа Deb. Btook ee ee Stock . ee ve 85 — 90 85 — 90 * ee 
86,000 | Callender’s базе оске онон г n x " б 156% | 20% 15 114— 12 a 124 124 114 
40,000 ро. do. um. Pret. ee 5 ee ee 0 54— 5 5 53 . oe 
1,860,014 Central London Railway, Ord Stock ee ee ee ee Stock . 4 4 д 98 —101 9 —101 1603 994 
494, Do. do. 4 q Pref. Stock єє эө es ae .. | Stock s 4 4 99 —102 100 —103 102 $a 
494,998 Do. do. Def. doo... „Stock oe 4 4% 101 —104 101 —104 ич oe 
1,860,000 City and South London Railway ee ee ee oe ee ee Stock 1} 2 84 69 — 61 59 — 61 60 59 
Crompton & Co., Nos. 1 to 85,000 ice we es s 8 8 74 5% 2— 24 2 — 24 ud s 
300,000; { Do. 5 7501 to 11,000 Reg. Debe, 1 to 900 of £100, | е " K .. | 101—105 101 —104 1015 | 1014 
99,961 | Edison & Swan United Elec. Light, “А” shares, 23 раа, 1 to 99,961 b % Nil T 0 — 0 — А © 
17,189 Do. do. га " shares, 01—017,189 .. $e 6 % Nil E lá— là— : | xs vk 
844, Do. do. Deb. Stock Red. 100 $4 és s 11 — 15 71 — 75 : < 
100,000 Do. do. b. Stock Prov. Certs. ‘all pd. | 100 = Ке ze 15 — 80 15 — 80 s M 
112,100 Electric Constraction, 1 to 113. s > ге 2 6% 6% 6% 1 12 14— 14 3 . 
81,890 Do о. ] Cum. Prel., 1 to 81,890 e xs 9 ws AS SN 2 8 24— 3 EM А 
82,5001 до: Perp. Ist Mort ma Вск | stock йч у 99 —102 өч —101 x S 
25,000 Genere Electric 5% as »5 Cum. Pref. 5 WE de 10 5% | 5% | 5% 10 94— 10 m is 
25.000 H (W T T | 15 поа ae ee ee ee ee Stock 90 3$ 20 = 20 3 99 =e 154 — 133 а ee ee 
8 0 5 eiegrap or 8,0 ee е ee ee 5 11 — о 1 — 14 X oe e 
86,000 Do. do. Pref. . e NEN ET AN AE Maro 5— 5 5 — 5x в үз 
48,050 Do. do. ort. Deb. Stock — .. .. | Stock en " 25 108 — 113 107 —111 d 25 sx 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works "e 10 |10% |10% |10 X 184— 199 154 — 194 " i 
€ "T ls do. do. 4% 1st Mort. Deb. ш si% P T mar? 100 ae we s 
9 тр erbead Rail eo ee ee ee ee б Если 5 ee ee 
10,000 do. dads Pref. £10 pi 10 aS a Ee 104— 11 101 — 10jxd AN 
81,860 Telegraph Construction and Maintenance.. 12 174% | 20 % |W% 84 — — 36 354 
150,000! 4 % Deb. Bds., "Nos. 1 $021,600 Red. 1909 | 100 oe Sa e 100 —103 100 —108 ka E 
640,001 Waterloo & City Ballwag Ord. Btock ee ee ee ee ee 100 8 % 8 % 83 5— 98 95 == 98 ee . 


From Manchester Share List. 


+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
National Niesteie Free Wiring, 1. ee Аю ш оте Биоко сое "rx WE E 


Ban rate ef diseount 3 per eent. June 18th. 1903) 


— 
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SHARE LIST OF ELECTRICAL ae (continued).—ELECTRICITY SUPPLY COMPANIES. 


iti N Dividends for the otations Quotations Busine ended 
issue AMB, с lest three years. чч 
' Share, y Aug. 26th. Sept. 2nd. | Sept. Ind, 1908. 
t 1900. | 1901. | 1902. Highest.| Lowest 

100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... ..  .. 1 ы ВЯ 5 —. à i—. i d $s 

100,000 Do. “4% 1st Deb. Stock, Prov. Certs. s 100 es un x 118 d 118 —191 T ee 
20,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 90000 .. 5 | 6% | 8% | 8% 10 104— 11 TOR | !0H 
50.000 hiin ананайын нр; О ОС S б 9% 10 * 10 & E 194 `9 ba 

, oss and Stran eo ty Bupply s >% ee = 
70,000 Bo. do. do. Cum. Pref. ee 6 . ee ee 6 nu 
40,000 Do. do. “ City Undertaking " Cum. Pre. б 4 " s 4 b MC „„ 

250,000 Do. do. 4 % Deb. Btock Red. es ee ee se 100 . ee . 104 m 104 —106 106 ve 
44,486 |*Chelsea Electricity Supply, Ord. . de. cu. жа 5 53% | 4% | 4% 6} oe . 

150,000 до. Deb. Stock Red. > „ . ee oe Btock ee oe ee 108 —111 108 —111 ee * 
70,585 City of London Electric Lighting, Ord. 9 001 —110,%e 1C l 10 0 5% | 5% | 100—1} 10$— 114 . © 
40,000 Do. 9 Pref., i to 4 85 10 6 gi vs 18 — 14 13 — 14 D I 

400,000: Do. 5 % Deb Stock, Scrip. (iss. at 116) all paid .. ae Ж ae “> “> 129 —127 122 —197 zm m 

800,000 Do. 4 4% 2nd Deb. Stock, pin. a ‚ all paid . ee 100 ee ee es 108 —106 102 —106 ee ee 
40,000 | County of Londo & Brush Prov. Electric Li ighiing Ord. 1—40,000. . 0 4% 4% 4% 8— 9 8 — 9 xd - 

30,000 Do. do. do. 6 f., 40,001—60,000. . 10 e is » 114— 194 114— 124ха | .. 

400, 0004 Do. do. 44% Deb. Stock, Dine С Corts. (all paid) Red s i is on 109 —112 109 —112 А js 
50,000 | Edmundson's Electric Corporation, Ord. Shares 517% | 7% | 7 € 6i— 7 8 7 6H d 
80,000 Do, дс. 6 9% Cum. Pref. . d » Ви е з 6 — 6 6i—- 61 бу 

000 с Ро, i wee we 4j 92 Mort. Deb. Sto 12 8 wr ae gi тү. 101 ө 

’ ensington an {в ө Eleotric, Ord. 2 0j— 0i— ei i» 
90,000 bo do. do, 4% Debenture Воск .. | Stock s 8 vs 108 —106 108 —106 . ee 

110,000 | London Electric Supply Corporation, Limited, Ord. A Tae 8 РА m vs 2— 9j 2— 24 ee . 
49,840 Do. do. do. 6% Pref. 5 ва ©» - 5)— 6 53— 6 xd . ve 

250,000: Do. do. do. 4 9 1st Mort. Deb. Stock Red Btook i2 E T 100 —102 100 —102 iis 

100,000 | Metropolitan Electrio Supply, 1 to 100,000 . s ss 10 6 96 64% 1% 17 — 18 174— 184 18 L 

220,000: Do. do. 4 Ist Mort. Deb. Stock ee СЕЈ ee ee 108 —112 108 —112 ee ee 

250,000: р» do. Mort. Deb. Stock Red .. | Stock es 97 —100 97 —100 e * 
10,862 Notting Hill Elostric Lighting РР з 4 es 10 1 22 ut 18 — 14 13 — 14 T . 
40,000 St. James’ and Full Mall Electric Light, Ord. es 8 8 - 5% б 144 Mi 14 154— 164 164— 164 101 154 
20,000 Do. do. ао: 7 % Pref. 20,081 to 40,080 6 ss 8— 9 8 — 9 . 

150, 0001 Do. do. 84% Deb. Stock Red... 100 „© is 98 —101 98 —101 ss (o 
19,000 | Smithfield Markets Electrio Su on бй aa m x ee “+ 8 ss we a% 81— 3$ a = e ye 
65,000 South London Electricit Bupp PP Ora ee ee ee ee ee 5 ee ee 1 0j— 4 4 s. ыы 
80,000 | Urban Electric Supply, Ord. vut Жы шш. сш бё б ER vs d 5— Б — 6 JT SET 
80,000 do. Cum. Pref. oe ee ee ee ee 5 oe oe ee 5 — 5 — е 2 

110,000 Westminster скер Baa ; о ee kean CEA фа 5 | 108% | 108% | 12% 18 — 14 18 — 14 1351 | 18 
28,141 Do. do. 6 % Cum. Pref. ee ee oe ee B5 ee ee ee 6 — 64 6 — 64 ее 

ешын a MERE d ʒ үз, е К ле мш, 
* Ворјеоё to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, September 2nd. 2 
Ates eek's ^ К Р 8 Week's 
CHEMICALS, &c. Prom. ius et Deo, METALS, &o. (continued). Por |- 9-7 
а Acid, Hydrochloric T .. per cwt. 5/- T g Copper Sheet * ee ,. per ton £75 £4 100, 
а " Nitric .. T * . per cwt, 22/- T g is Rod .. per ton #15 £4 inc, 
а „ Oxalic.. Ma uis So per cwt., 82/- ＋ е Ф (Е lectrolyti с) Bars .. per ton £06 T 
a Sulphuric . 2 .. рег cwt. 5/6 c Es P^ Sheets .. per ton £76 
a An nm oniac, Sal | .. per cwt, 12/- ＋ e 10 ка Rod .. per ton £68 
a Ammonia, Muri ate (‹ (crystal) .. per ton £83 10 * е » * Н.С. Wire per lb. ва, 
а $3 De .. per ton £30 Er f Ebonite Rod T és .. per lb, 3/8 
a Bleaching powder bia 2 .. per ton £4 10 Е f T Sheet à - .. per lb. 8/- 
а Bisulphide of Carbon. .. per ton £15 54 | п German Silver Wire ee .. per lb. 1/6 
a Borax.. ‚э sig .. per ton £18 vs h Gutta-percha fine .. aig . per lb, 8/- LL 
a Benzole (90 * 7 .. per gal. 77 А h India-rubber, Para fine .. .. per lb. 4/2 to 4/4 inc, 
а " (50 90 ЮЖ ne .. per gal. 5/6 i Iron, Charcoal Sheets . per ton £18 es 
a Copper Sulphate P. x .. per ton £20 i „ Pig (Cleveland warrants) per ton 46/104 Id. inc, 
a Lead, Nitrate 85 x .. per ton £24 i ,, Forgings, according to size per ton From £11 . 
а „ White Sugar * .. per ton #81 i , Scrap, heavy .. per ton 47/6 to 50% 
a І à eroxide * * .. per ton £27 10 i ,, Wire, galvanised No.8 .. per ton £9 15 | 
a Methy lated Spirit . е .. per gal. 2,6 * и ( £11 5 to | Ty Даа 
a Naphtha, Solvent (9095 at 160 C). L r gal. 5/6 ‘a д Lead, English Ingot = as Den ( £11 76 j мечи 
a Potash, Bichromate, in casks .. рег lb. 8d. se g " Sheet T ,. рег ton £13 
a " Caustic (75/8095). . .. per ton #24 - m Manganin Wire No. 28 .. S. per lb. 8/- | 
а Bisulphate т .. per ton £85 g Merc ury - per bot. £8 10 | 
a Shellac 40 .. per cwt. 157/- i d Mica (in original cases) small . per lb. 4d. to 1/6 
a Sulphate of Magnesia .. per ton £4 10 T a к „ medium per lb. 2/6 to 3/9 | 
a Sulphur, Sublimed F lower rg .. рег ton £6 10 50/- dec. d * large .. per lb. t/- to 7/9 | 
a "n Recovered + per ton 46 10 iis pP hosp hor Bronze, plain castings per Ib. 1/- to 1/24 | 
а Lump  .. .. рег ton #5 р 10 rolled bars & rods per lb. 1/1 to 1/4 
a Soda. Caustic (white 70 9 .. per ton £10 15 р » prp per lb. From 1/2 
a ans Crystals ; .. per ton £8 M 0 Platinum "е per oz. £4 
a „  Richrommte, cas ks. .. per lb. 24d, Y p Bilicium Bronze Wire .. per lb. 104. to 1/- | 
1 Steel, Magnet, acc'd'g to desc 'p'r n per ton £58 | 
METALS, &c. . 5 in bars .. Е 1 #40 .. 
^ cu Í £124 to "hi. Aare 
b Aluminium Ingots, in ton lots .. per ton £130 2. g Tin, Block .. ee ee „ per ton | £125 } 70/- dec. 
b Т Wire, in ton lots .. рег ton #168 T % Fol .. d. SA .. per lb. 1/6 - 
b Sheet, in ton lots .. per ton £166 * n „ Wire, Nos. 1 to 16 .. .. per lb. 17 | 
р Babb itt” s metal ingots . per ton £48 to £145 E p White Anti-fric tion Metals— 
¢ Brass (rolled metal 2” to 19" ^) basis per lb. 7а. "White Ant” brand .. per ton £42 to £65 .. 
€ „ Tube (brazed) .. per lb. зда j Yarns, 2/10s Grey Cotton, onsp ‘ls per lb, 8d, .. 
€ „ " (solid drawn). .. per lb. 73d. j „ 6 lea. Flax . per lb. bad. 
€ „ Wire, basis.. - .. per lb. 73d. „ 8 ply 10 lbs. Russian per lb. 4484, 
с Соррег Tube i8 (brazed) .. .. per lb, Gad. j E 10 Ibs. Russian, single .. per lb. 4&d. 
с » (solid drawn) .. per lb. 94d. j " 180 lbs, Jute rove per ton £11 zm 
gc opt per Bars (best selected +» per ton £75 £4 inc. * Zinc, Sh't (Vieille Montagne bnd.) per ton £24 5 10/- inc. 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; с Thos. Bolton & Sons., Ltd.; d F. Wiggins & Sons. ; € Frederick 
Smith & Co.; f ME ey E О.Р. and Teleg. Works Co., Ltd.; g James & Shakspeare ; ^ Edward Jill & Co.; + Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.: n P. Ormiston & Sons; о Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co.,Ltd. 
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‘ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week | Receipts for Miles Week | Receipts for date Miles 
Locality. ending | the week. Total to date. | open. Locality. ending | the week. Total to | open. 
£ 27 £ £* | o б £ £* | £ £* | : 
Aberdeen. Aug. 29 1,470 7178 | 17,444 «4 2,214 10| — & | (South Staffordshire .. Aug. a1 1049 | +806 | £9,292) + 3,864 -{ 
Birmingham ET x „ 929 | 65,099 | + 42 176,683 + 8,1838 — | — | S Bwansea .. x sul 5 5997 | + 41 17,286 + 1,606 T 
Bournemouth im ullus габ m 4 308 eee рер Ó Taunton .. 5 1 84 | 12 2,058 — 177 +12 
Blackburn . ..  ..|June96 | '909 | —996 | 11668|+ 074 194 12 | 9 emouth .. „ 21 56 | + 71 10,721 | + 1,04 — 
Black poo Aug. 27 | 1,997 | — TL | 25,44 + 4 — 3 eston -super - Mare. „„ 191 337 — 50 6.992 — 818 12 
8 and Fleetwood „ 29 1,486 | —127 12,718 + 698; 7 — |Ù tÀ Wolverhampton Dist. „ 21; 397 | + 88 | 18,096 | + 6,674 | 1 +8 
Bolton „ 80| 1784 | + 73 | 41,860 | + 5,654| 25 — | & | Mwrexham „ 21 owe] — 2.955 — | —|— 
Bradford ..  ..  ..| , 29, 4,267 | +579! 81,276 | 418,000 | 41 (+4 | Yorks. Woollen Dist..., „„ 21 469 | — 8,768 — 6 — 
Brighton „„ 30 1093 | — 8 85,078 = 64 | — Cardiff „ 29 | 2,086 | +149 | 41,123 | 18,889 14 | — 
Brist ol. , 28 5,029 — 82, — — |98 | — Chatham & District со. „ 21 668 | +118 | 17,908 | 7 12,842 863 | — 
Burnley . oo | 95 2 670 1112 — — 7 | — Dover „„ „ „ „ 20 289 | — 7.749 + 56 3 | — 
ра District ЫК „ 21 212 — 6,001 — 4 — | § | Dublin 8 - . » 28, 6,097 | — 16 | 51,077 | + 6,463 46 | — 
Devonport - „ 21 479 | — 38 | 14,855 | + 440| 5 | — E | Bast Ham aie |o» B 784 | +177 | 15,319 | + 4.858 6 |+ 
. Dudle eJ... Btourbridge.. „ 21] 892 | + 50 | 97,754 | + 2,899 — | $ |Glasgow .. .. „„ 29|19,796 | +1280 | 178,781 | 19,499 | 66 TH 
9 Gate $* 21 916 + 45 28,716 + 4,468 1 + i © Hull ee ee ee ee 99 29 1,814 + 41 40, + 1560 11 + 
) Gravesend—Northfleet | , 21 296 | + 94 7.816 + 344 — | g | Ilkeston .. „ 26 184 | — — = 4. — 
Greenock—Pt.Glasgow;| ,, 21 710 | + 62) 18,068 + 1.449 71 — Iste of Thanet .. „„ 29 1,871 | —216 | 24,307 | — 740 106 | — 
Hartlepool se || sno al + 18 R9607| 4 4 +2 | 3 |Leds .. .. .. n 22| 5,680 | +511 120,108 | + 7,949 | 42 | — 
‘Kidderminster ..  .. „ 21| 142 — 16 4398/4 217 4| — | B | Liverpool .. „ 22] 10,478 | +608 412,141 | 100 | +14 
$Menhyr.. .. ..| „ 91| 199 — 6 6.588 — 229 8 | — Manchester |, 29 11,681 |46086 з — 
fj Middleton Made s. » 81 480 | +108 | 10,828 | + 1,887 | 8& | — 1 Newcastle .. ae А » 99, 8,505 | +511 11 — 
Oldbam—Ashton  ..| , 21 654 | — 86 | 19,185 | + 1,597 | 8 | — Portemouth „ 24! 2,390 | —191 39 |— 
Peterborough ee ee [T | 21 178 — 4.843 — — -— ord ee ee ae 99 54 * 3,856 + 1185 80 “a 
Poole oe T н 21 482 | + 54 | 10,030 | + 1,648 ot — Southampton e| » 18 1,270 — 9 " 
Ë Potteries oo 0| gp 21] 1,469 | + 40 61,849 4 9,895 — | 2 | Sunderland . „ 981 1,06 | 4116 30 + 
Rothesa x. y 21 4:7 | + 62 5909 | 4 1, 22 — Central London Railway! ,, 99 | 5.99 | —198 * 
Вһеегпева oe es » 19 98 — 1,872 — — City and 8. London Ву. „ 80 2.08 184 = 
Southport oe „ n A 497 | + 16 | 10,461 | 1,960 63 | — Du and Lucan Rlwy. ,, 80 166 
erhead Ry.| ,, 80 


. AA Tb 
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METAL MARKET. 


Fluctuations in August. 
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AMERICAN ELECTRIC CENTRAL STATIONS, 


Іх our issue of August 2186 we gave some statistical particulars show- 
ing the position of electrictramways and railwaysin tbe United States. 
There bas now been issued from the U.S. Census Office а similar 
report dealing with electric light and power plants, and stating the 
position for the year ended on June 30th, 1902, the same period as 
the traction particulars covered : — 


CINTRAL ELECTRIC licuT AND POWER TLAN TS. 


i 
— Total. Private. Municipal. 
dd к ыы шы. d ĩðͤ tk, te 
Number of ectablishments.. 8,619 2.804 815 
Cost of planta .. $t ss &502,181,511 848,161,038 222,020,478 
Earnings {rom operation 898.585.410 876,748.51 S6. 36 856 


Expenses ec ee . 
POWER- PLANT EQUIPMENT. 


Steam engines. 


| 
| | 
| | 
| | 
| | 
| 507, C8, 075 | 862,442,008 85, 245, 987 
ee vs vs | 5,921 | 
@e | 
| 


Number .. 4,561 | 1,0€0 
Horse-power .. 1,371,041 1,230,073 147,018 
woe on 12555 - 
umber .. "m е es E А ‚296 2 
Horse-power ,.. ©» 95 э I, 134 869,916 11,218 
GENERATING PLANT, 
Dynamos, | 
Mes current, constant voltage .. 8,820 | 3,402 418 
umber .. qa " „> ei -~= — ~- 
Horse-power .. ot 90 n 441,621 418,088 | 28,584 
Nucckonrren t, constant amperage 8,537 2.955 662 
umber .. 2 A г T — — — 
Horse - power M. ad je 195,481 | 157, (68 | 87,73 
Alternating and polyphase current 5,106 4.284 E22 
Number .. E s - a 978,428 867,740 90,668 
Horse - power - T si — = == 
OUTPUT ОР BTATION. | 
Kilowatt - hours, total for year .. | 2,487,218,789 2, 241,314,298 1986, 904, 89 
Link CONSTRUCTION, | 
Miles of mains and feeders.. өз 12,470,494 10,986,C08 | 1,083,591 
LIGHTING SERVICE, | 
Arc lamps. 
Total number .. UN os RO 856,908 834,418 | 50,795 
сше ы or private ss 5 ERE 1605 | a 
ublic .. s we x 211,7 i , 
Incandescent lamps. . 
Total number .. a © г 18,006,521 16,429,0€0 | 1,577,461 
Commercial or private x .. |, 17,5 2,756 16,056,111 | 1,494,645 
Publio .. $a ia os e | 453,765 870,949 | 82,816 
AVERAGE NUMBER OF EMPLOYES AND | 
TOTAL SALARIES AND WAGES. | 
Salaried cfficials and clerks vx e 6,976 | А Tue І n 92 
Salaries $3 oe 2% Ня 5,682,680 6, 175,49 487,38 
Wage earners .. ks es 9 | 23.25 | 20,591 2,407 
Wages.. — ..  ..  ..  .., $14,919,109 | 818,496,718 | $1,492,941 
Foreman and inspectors  .. ix 1,260 1478 82 
ages. | $1,858,272 ! 81,297,665 $60,687 
Engineers and firemen | 8. | 1,849 
Wages.. 5 ..| 8620168 | $4416.99 27854070 
Linemen.. TEN 4,: 8,80 849 
Wages.. sie E 82,704,529 | $2,503,957 | $200,573 
All other employés MI 9,469 72 667 
Wages.. Ds — 85,654,820 35, 277, v7 | $376,028 


— —— 


The New York Electrical World and Engineer in & short editorial 
comment on the two sets of statistics, of which we have given a 
summary, says “there are so many points of interest in these 
official and first authentic figures that it will take some time to 
digest and comprehend them. It may be noted primarily that in 
power plant capacity the lighting and trolley industries are very 
much on a par. The street railways have just about 1,300,0С0 н.р. 
in engine and water wheel capacity. The lighting plants have just 
about 1,750,000 HP. The output for the street railways was 
returned at 6,249,910 kilowatt-hours per day, or 2,261,484,397 for 
the year. The lighting plante report an output of almost the same 
figure, namely, 2,437,218,732 kilowatt-hours for the year, or 
6,677,310 per day; so that while the output of the lighting plants 
is balf a million kilowatts larger daily, tbe plants run fewer hours. 
This is quite in accordance with observation. The dynamo capacity 
of the railways is 1,204,238 н.р, while the dynamo capacity of the 
lighting plants is 1,615,480 н.р. Reducing this to kilowatts, it 
would appear that the capacity of the railways is in full use nearly 
eight hours daily, while the capacity of the lighting plants is in use 
about six hours daily. 

" After all, this is a rather surprising result, for а street railway 
system is understood to be in operation pretty well all around the 
clock, while lighting is necessarily limited to а few houre. Oa the 
other hand, the development of day circuits for power purposes bas 
come in of late years to increase hugely the output of the lighting 
plante, while it is obvious that there must be many trolley systeme 
that taken the year through would not average as many hours of 
operation as a busy lighting plant. In each case the controlling, 
economic idea must be to increase the number of hours of operation, 
for upon tnat item depends capitalisation and return in dividends.” 


FOREIGN GAS ENGINES AT ST. LOUIS 
EXPOSITION. 


THE Scientific American gives the following interesting particulars 
respecting the gas engine exhibits at the 1904 World's Fair at St. 
Louis :—The power plont of the forthcoming World's Fair, Bt. 
Louis, will contain among other items a 3,000-н.р. gas engine, the 
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product of Société Anonyme John Cockerill, Seraing, Belgium. 
This engine, it is believed, will be the largest gas engine in service 
up to the time of ite installation. The World's Fair power plant 
will, we understand, embrace more than 40,000 н.р., and the instal- 
lation will be wholly witbin the buildings comprising the machinery 
department of the exposition. 
of the power plant will be placed on either side of the main aisle 
running the full length down the centre of Machinery Hall. This 
aisle will be about 1,000 ft. in length. The engines comprising the 
driving power of the exposition will include gas engines, turbine 
engines, and high-speed steam engines; but by far the most 
interesting feature of this power plant must be the gas engine 
display. 

The 3,000-н.р. gas engine, above referred to, has two cylinders, 
each having a diameter of 51in. The length of stroke is 55 in. and 
the revolutions per minute when developing 3,000 н.р. will be 85. 
The length over all of the engine is 67 ft. 1? in. The bed-plate or 
foundation proper will have a length of 77 ft. 6 in. The foreign 
exhibits for the 8t. Louis power plant were gathered by Lieut. 
Godfrey L. Carden, В.С.8., of the machinery department of the 
exposition, who was detailed by the Secretary of the Treasury 
for service at St. Louis. He has been engaged for nearly nine 
months in Europe in collecting late-type units for the machinery 
department, and more power was turned io by foreign manu- 
facturers than could be used at St. Louis. 

While the John Cockerill gas engine will represent the largest gas 
engine in service up to the spring of 1904, Lieut. Carden informs our 
contemporary that when be was at the works of the Gasmotorep fabrik- 
Deutz, Deutz, near Cologne, Germany, he found that that establish- 
ment was engaged in completing designs for а 6,000-H.P. gas engine, 
and that the statement was made to him that by 1905 gas engines 
of this unprecedented size would be put on the market. When one 
considers the relatively small units in which gas engines are built 
in America, the advanced stage of the gas engine industry in 
Europe must be at once apparent. In addition to the John 
Cockerill engine there was secured a 1,600-H.P. gas engine of the 
Oechelhauser type, the product of the house of A. Borsig, of Tegel, 
near Berlin. The Borsig engine will be attached to a Crocker- 
Wheeler electric generator, and the gas producer will come from 
the German house of Julius Pintsch, of Berlin. The Pintsch gas 
producer willhave a capacity sufficient for developing 2,400 engine 
H.P. The total weight of the shipment from Tegel will approximate 
660 tona. 

А 1,800-H P. gas engine of the Nuremberg type will also be put 
in service at St. Louis. The drawings of this engine show а length 
over-all of 60 ft., and a breadth between extremes of 19 ft. 4 in. 
The fly-wheel will measure 18 ft, and at 1,800 нр. the number of 
revolutions will be 92 per minute. Large as this fly-wheel is, it will 
be exceeded by that of the John Cockerill engine, which will be 
26 ft. 3 in. in diameter. 

Aside from the gas engines displayed at St. Louis the exhibit of 
high-speed steam engines is bound to attract great interest, for it 
must be admitted that in the matter of high speed engines of large 
powers, Americans have not made so much progress as foreign manu- 
facturers. The house of Delaunay-Belleville, of Saint Denis (sur 
Seine), France, will send to St. Louis a complete unit of 1,500 H.P , 
embracing а high-speed vertical triple-expansion engine, with 
boilers and generator complete. This engine will operate ordi- 
narily at 325 revolutions per minute. Another high-speed engine 
is a 1,200-н.р. unit of the Willans & Robinson, Rugby, type. Among 
the famous foreign engine builders who have made offerings for the 
Bt. Louis power plant are Franco Tosi, of Legnano, Italy, а 2,500-HB.P. 
steam engine; Carels Frères, Ghent, Belgium, a 2,500-н.р. steam 
engine; Augsburg-Nuremburg, Nuremburg, Germany, a 2, 500-H. P., 
vertical triple-expansion engine; Greenwood & Batley, Leeds, 
England, a 300-н.р. turbine engine; Société Alsatienne de Con- 
structions Mécaniques, Milhausen, Germany, a 1,000-H.P. tandem 
engine with direct-connected dynamo. 

It is added that the Machinery Hall of the St. Louis Exposition 
ів already applied for several times over. 


THE PROBLEMS THAT ARE FACING THE 
ELECTRICAL ENGINEER OF TO-DAY, 
AND THE QUALITIES OF MIND AND 
CHARACTER WHICH ARE NEEDED TO 
MEET THEM.“ 


Bx J. G. WHITE. 


THE qualities of mind and of character needed by the electrical 
engineer of to-day are too well known to need to be specified. 

He should be accurate in his calculations, thorough in his in- 
vestigations, logical in his deductions, lucid and concise in his 
statements. 


He should have untiring energy, an alert mind, abundant initia- 
tive, and reasonable self-confidence. 

He should be absolutely honest in all his dealings, truthful in all 
statementa, loyal to his cliente, faithful to his employer's interests, 


considerate of his subordinates, diplomatic in his negotiations and 
tactful in all his relations. 


* Abstract of paper read at the joint session of the American 
Institute of Electrical Engineers and the Society for the Promotion 
of Engineering Education, Niagara Falls, N.Y., July 8rd, 1903. 


For the most part, the prime movers . 


However, instead of attempting to rear a structure on the founda- 
tion of the text assigned to us, may we not rather use it as a spring- 
board from which to vault into the general field under discussion 
to-day ? 

This might be summarised under the title: " What education 
should the electrical engineer of to-day have ?” 

As ів frequently remarked, this is the age of great industrial 
combinations and of specialists. Not satisfied with this, the 
specialists now specialise. The engineering field was formerly 
divided into the two general classes of military and civil engineers. 
From the latter gradually developed marine, mining and mechanical 
engineering, and as an offshoot from this last branch, there was 
recently added electrical engineering. Civil engineers to-day are 
sub-divided into such classes as hydraulic engineers," bridge 
engineers," “ railroad engineers,“ & 2. We also find that electrical 
engineers are classified as telegraph engineers,” “electric light 
engineers," ‘‘electro-chemical engineers,” “telephone engineers," 
&c. Afew years ago many of us would have supposed that the 
problems of the telephone engineer" were those of a high-class 
artisan, and that they would consist largely of trying to unravel 
tangled cobwebs of fine wires, and to understand and to be able to 
operate mazes of signalling, connecting and protecting devices. 

In the early days it was thought that а room of almost any shape 
and size, with a couple of empty boxes for seats, and a switchboard 
of primitive design and construction, was all that was needed to 
make atelephone exchange. Owing to the wonderful growth of 
their business, telephone companies now erect buildings specially 
designed to meet the requirements of their exchanges, and a “ tele- 
phone engineer" must know something of architecture, the strength 
of materials, and other factors entering into modern steel-building 
construction, and many other subjects which should be a part of 
a broad engineering education, but which are not ordinarily sup- 
posed to come within the province of а " telephone engineer" as 
narrowly applied. 

It is at least equally important that other engineers who have 
Bpecialised and must know well some part of the field of 
engineering should likewise have а general knowledge of the 
science and of the broad underlying principles of engineering, 
based on a thorough mastery of elementary mathematics, and 
supplemented by some study of languages, history, civics, and other 
studies of general educational value. 

The question naturally arises, How can the engineering student 
possibly secure a satisfactory knowledge of allof these important 
subjecta? Much of his special knowledge must ba acquired after 
he has commenced the practice of his profession. If unusually 
energetic and capable, all or any part of his education may be 
gained atter he enters professional life, but it is preferable tbat his 
broader education be well started during his school years. For a 
considerable time it has been clearly recognised that law and 
medicine require, for general and special study, more time than is 
possibly available in the ordinary college course of four years. 

If lawyers and doctors can afford the time and money necessary 
to get such educations, should not engineers, in view of the very 
wide range of subjects with which they must now ba 5 
familiar, adopt а similar plan? The decision of this question 
have to be made individually by the young men themselves, 
important factors being the time and money available for edaca- 
tional purposes. 

It is well to remember, however, that more important than a 
knowledge of any study, or group of studies, is the ability to 
master thoroughly any subject of which a knowledge is desired. 

In education especially quality is more important than quantity. - 
А thorough mastery of arithmetic and algebra is better than a mere 
* pass grade knowledge of these and all the higher mathematics, 
which is then ordinarily soon forgotten. 

It is better never to have seen the inside of а Latin, French or 
German grammar, and to use correct English, than to have the 
ordinary three or four years " translating knowledge of all three of 
these foreign languages and still say, I seen.” 

As in neatly all practical engineering problems, this one of engi- 
neering education can, perhaps, be best set forth by arranging а 
balance sheet showing the credit and debit sides. Against the 
extended education we have expense involved, time necessary before 
the earning period is reached, time required for general study which 
might be devoted to mastering some special branch of engineering, 
thus more quickly ensuring a comfortable salary, d to health 
if too much study is crowded into a given period, &c. On this side, 
also, we bave the danger that by widely extending the field of 
endeavour we may produce а student rather than an engineer, ог 
that the work may be superficial. The importance of thoroughness 
is supreme. 

This implies also that the education of the engineer must develop 
not а dreamer, but а worker, thoroughly competent in his sphere, 
whether great or small. 

It is becter for the world and for the man that he should be а 
high-class mechanic or artisan, with а good common school educa- 
tion, tban that he should be nominally an engineer,“ having & 
smattering of many subjecta, and ekeing out an existence amongst 
more competent fellows. f 

On the credit side of the extended education we have, first, the 
direct satisfaction to be had from its possession and the ability to 
enjoy on even terms the society of educated people. 

Secondly, there is the practical use to which this knowledge can 
be put. . 

Third, and more important than the knowledge actually acquired, 
is the learning how to know a subject, and where or in what direc 
tion to look for information specifically wanted. | 

Fourth, there is the certainty that with equal industry and atten- 
tion to his work, the young engineer of ability, with a broad educa- 
tion, will ultimately take higher rank in his profession and be more 
successful inibusiness. 
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The qualified phrase, “ young engineer of ability” is used advi- 
sedly. The engineer of ordipary or less than ordinary ability will, 
in practical life, accomplish most by not attempting to have his 
education cover too wide a field, and learning some special depart- 
ment thoroughly. If a young man will take for his motto 
“thoroughness,” and, in planning his list of studies, will include 
first those of prime importanoe, and then add those of decreasing 
importance, until all his available time is occupied, he will be 
planning most wisely. Ordinarily the young man will not be able 
to arrange a course entirely to suit his individual requirements, but 
he can use the method above suggested to help him in deciding as 
between various courses offered. The choice should, when time and 
mental capacity make it possible, be in favour of a broad general 
education, supplemented by thorough technical training. This may, 
and frequently will, lead to a general college course to be followed 
by a technical course of two or more years. 

People are to-day looking for engineers and would gladly pay 
salaries of $6,000 to $10,000 per annum for men of exactly the right 
qualifications. It would be easy to find hundreds of men who have 
had all the necessary general education, and scores who bave had 
as well all the needed technical training. The questions which are 
asked, however, are such as the following :— 

Has he good business judgment ? 

Has he tact ? 

Has he the mental capacity and breadth to develop into a 
“big man?” 

Is he diplomatic, with ability to negotiate ? 

Has he initiative, without being erratic ? 

Will he get results? 

We might divide the studies which are worthy the attention of 
the electrical engineer into four general classes. 

In the first place, we may put these studies which will teach to 
think clearly and express lucidly, which will teach how to 
learn, and will give a comprehensive knowledge of the funda- 
mental facts and principles underlying his profession. These 
should be learned most thoroughly, and would include English, 
arithmetic (mental and written), algebra, geometry and trigonc- 
metry, chemistry, physics (especially mechanics) general know- 
ledge of principles of electrical engineering, practical ethics. 

The second class may include some subjects which will especially 
tend further to develop clear thinking and clear writing, some 
which will further increase the kaowledge of the general principles 
of his profession, and some which will give knowledge which will be 
professionally and commercially useful. This class includes: 
Calculus and vectors, surveying, Latin (usual preparatory course), 
French (speaking and reading, not translating knowledge of), 
electro-chemistry, advanced engineering studies, business law, 
general principles of modern accounting, civics. 

The third class may include some subjects which are likely to be 
of direct professional or commercial use, and others, the study of 
which will be of general educational value. This class includes 
Spanish, geology, physiology and temporary care of injured, logic, 
quaternions and subjects which are studies of engineering details 
rather than of.general principles, &. 

The fourth class may include those studies which ‚will help in 
rounding out the education of the man rather than in furnishiog 
the essential equipment of the engineer. This class includes, 
Mineralogy, botany, soology, history, political economy, mental 
and moral philosophy, art, music, &c. 

The third and fourth classes of subjecta ara useful to round out 
and complete the foundation and framework provided by the first 
and second classes, but should not be indulged in at the expense of 
the relatively more important. A few non-technical subjects merit 
individual mention. 

President Butler, of Columbia University, is reported to have 
said :—'' The first two evidences of an education are correctness 
and precision of speech, and refined and депе manners.” The 
latter must be acquired almost entirely at one’s home and from 
contact with one’s associates. The correct speech must be acquired 
largely in the same way, but may be learned to a considerable 
extent in the preparatory schools and in the college or university. 
There is nothing more important for the young engineer to learn 
than the skilful and correct use of language, whether to state a 
fact or convey an idea,“ understanding that clear thinking pre- 
cedes clear speaking.” English should be taught from beginning to 
end of the preparatory school work, and also from beginning to 
ead of the college course. 

More attention may well be paid in the preparatory schools to 
algebra and arithmetic, especially mental arithmetic. 

During the college course it would seem advantageous even for 
the electrical engineer to devote a moderate amount of time to the 
study of the various methods of surveying now practised. These 
can be quickly understood if the student has thoroughly mastered 
his arithmetic, geometry and trigonometry, and a general know- 
ledge of surveying is very likely to be useful in practical work 

French and Latin are included in the second class because of the 
mental ig and polish to be gained by their study. Some 
knowledge of Latin will greatly assist in thoroughly mastering 
English, and is in this respect more useful than the study of German. 

À kaowledge of French which will enable the young engineer to 
epeak and read with ease is strongly recommended. The educated 
people of Mexico, South America, Russia and other countries speak 
French, and as this for centuries has been the polite and diplomatic 
language of the world, the advantages to be derived from mastering 
it are likely to be not only educational and social, but commercial 
as well. 

On the contrary, there is little prospect that American engineers 
ean practice their profession profitably in Germany or German- 
speaking countries. Nearly all important scientific papers are now 
promptly translated into English, and there is no longer any be tiger 
need of the engineer knowing any foreign language for the of 


keeping advised as to the progress made in the work of his profes- 
sion. 

The general educational value of learning one modern language 
seems about equal to that to be gained from learning another. 
Coneequently the social and commercial advantages of French give 
it first place for the American engineer. 

The study of a second modern language should be undertaken 
only in case the first can be spoken fluently. Then it would seem 
that Spanish is the best language to learn. 

The time devoted to various engineering studies in Class 1, as 
well as Class 2, must depend largely upon the facilities of the 
college attended, and tbe special work for which it is intended to 
prepare. 

Somewhere in the general course there should be included a 
moderate amount of training in modern business methods and 
practices. 

Allengineering students should have some reasonable training in 
accounting, so that they would not be entirely ignorant and 
without power of speech if, after beginning the practice of their 
profession, they are asked some elementary questions about the 
annual report of a street railway, electric light or manufacturing 
company. 

A moderate amount of time should also be devoted to the study 
of fundamental principles of business and corporation law. An 
engineer, in practice, should at least be able to draw a contract 
which will be legal and explicit. 

A modern engineer is dependent for his success largely on the 
financier. Ifthe engineer does not know that bonds should pay 
interest, and that stocks, if possible, should pay dividends, and has 
no conception of the difference between a stock certificate and a 
promissory note, the financier is likely to form an undeservedly low 
opinion of the engineer’s technical knowledge. 

If a young engineer will have before him constantly the ultimate 
and best interests of his employer, will endeavour always to be 
tactful and never to irritate unnecessarily, will—without flattery— 
say only what is pleasant, unless right demands a plan statement of 
an unpleasant truth, then his advance will surely be more rapid 
than if these things are forgotten or neglected. 

The technical problems which face the engineer are certain to be 
recognised as they come up. Too frequently the importance of 
problems connected with one's business and social relations with 
employers, fellow employés and others is not appreciated. These 
deserve careful and persistent study. Their correct solution and an 
accurate appreciation of the proper proportion of things, constitute 
business sagacity. The paramount importance of such matters 
should be repeatedly impressed on students, and they should be led 
to understand thoroughly that their satisfactory solution will be 
rewarded not only by a pleasanter life during working hours, but 
also by increased esteem and greater business success. 


ON A NEW METHOD OF TUNING 
WIRELESS TELEGRAPH STATIONS BY 
MEANS OF THE MULTIPLIER.” 


By COUNT ARCO. 


I.—IMPORTANCE OF RESONANCE. 


AUL experts are now agreed that the most important advance in 
the development of wireless telegraphy consists in the recognition 
and proper application of the law of electric resonance. 

The first to avail himself of the resonance effects of currents of 
high frequency, to obtain powerful effects was undoubtedly Tesla. 
Since he, however, only allowed very scanty information as to the 
means he adopted to be published, he long remained the sole 
master of the method. Marconi, in England, was the first to obtain 
a great success by the application of resonance in wireless tele- 
graphy. At present resonance is universally applied in wireless 
telegraphy in all the numerous alternating-current circuits of the 
system, whether low or high frequencies are used. 

In the following ramarke we shall, however, assume the simplest 
arrangements, and consider the law of resonance and its application 
to vibration systems of high frequency only. We shall briefly 
describe those principal vibration systems which must b» attuned 
to resonance. 

In fig. 1, 1 represents the transmitter and п the receiver. Each 
consists of a straight aerial wire earthed at the bottom, which, 
when used as а transmitter (1), is thrown into electric vibration by 
the exciting circuit. в, and when used as a receiver (п) by the ` 
action of the distant transmitter. Each aerial wire has an inductive 
coil, consisting of а few turns, by which conuection is made with 
the exciter during transmission and with the wave-detector, 7, in 
reception. Both vibrate in a quarter-wave length or in an odd 
multiple of quarter wave lengthe, whilst the image of this vibra- 
tion system is produced either in the earth, as shown, or in an 
equivalent counterpoisge." 

The exciting circuit of the transmitter r consists of high-tension 
condensers for storing the energy, a spark-gap and a small amount 
of self-induction. When the condensers are discharged through 
the spark-gap, vibrations of definite frequency are produced, the 
period of which is determined by the self-induction and capacity of 
the circuit. In the receiver the indicator circuit, like the exciting 
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circuit in the transmitter, is made up of self-induction and capacity ; | 


but in this case there is more self-induction aud lessicapacity than 
in the transmitter. 

The connections of the exciter and indicator circuits with the 
aerial wire will be described further on. 
Resonance must be established: А 

1. Between the exciter and the vibrations of the aerial wire 
(taning of the transmitter circuits). 

2. Between the fundamental vibrations of the serial conductors 
at the sending and receiving stations. 

3. Between the fundamental vibrations of the aerial wire at 
the receiving station and the indicator circuit (tuning of the 
raceiver circuits). 


Il.— Previous: METHODS OF Тоніка. 


The practical methods hitherto adopted for ascertaining whether 
resonance bad been obtained between tbe fundamental vibrations 
of the various systems were as follows :— 

(a) Resonance between the parts of the transmitter iteelf. 

Resonance between the exciting circuit and the vibration of the 
tranamitter was most conveniently obtained by means of a hot-wire 
amperemeter (range from about 0'1 to 0°5 ampere) furnisbed with 
a sbunt of variable self-induction, and inserted in the aerial wire 


atthe point of current wav«-crest. The frequency of the trans- 
mitter was then varied until the maximum amount of current was 
taken up by the aerial wire. The capacity of the exciting circuit 
in the Slaby-Arco arrangement may be regarded, for the various 
types cf apparatus, as a fixed quantity. It is chosen so large, that 
the coil used is always fully loaded. On the other hand, the 
periodicity of the primary is so regulated that the self-induction of 
the secondary of the induotion coil or transformer, in combivation 
with the capacity of the Leydens, is aleo in resonance with the 
slow vibrations of the primary circuit. 

The determination ot the resonance by ascertaining the maximum 
absorption of current ir, for practical reasons, preferable to mea- 
surirg the spark length, as the current crest of the transmitting 
wire is always accessible, but the potential crest is not. Moreover, 
вра: К measurement only indicates the amount of energy absorbed 
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by the transmitter, whilst the current is a measure of the radiated 
energy, and, therefore, of tbe effect produced at a distance. 

(b) and (c) — Resonance of the receiving wire and of the parts cf 
the receiver itself. 

Greater difficulty has hitherto been experienced in tuniog the 
receiver to the transmitter, and the parts of the receiver to each 
other. This may be shown by an example:— 

Suppose a coast station to be already working, and that several 
ship installations tuned to it are also working. If now one or more 
ships had to be newly installed and their receivers tuned to the 
eame station, the only method available was to cbtain approximate 
eyntony by actual trial. With a fast steamer going at 20 knots, and 
having commercial messages for transmission to land, there was 
little time to spare, and careful tuning could seldom, and only with 
great difficulty, be obtained. The discovery of a method of tuning 
the receivers beforehand therefore means an extremely valuable 
practical advance. | 


III.— NEW Mmruops or TUNING. 


The characteristics of the new method will be most readily seen 
from the original experimenta made in August, 1901. One and the 
ваше signal was sent continuously by a single transmitter and the 
dimensions of the tuning coil were determived as accurate! y as 
sible for three different stations all connected with aerial con- 
ductors of different lengths. Fig. 2 represents the arrangement of 
the receiver; 7 = aerial wire, 8, = shunt coil, в, = earth coil, 
7. = coherer, E = earth, and с = condenser (to which tbe relay 
and coherer cell are joined up in parallel). Instead of this method, 
the arrangement of the receiving apparatus first adopted by Lodge 
and afterwards by Marconi and many others, in which there was 
simply an inductive convection of the indicator circuit (trans- 
eae arrangement of the receiver) might just as well have been 
used. 

The experiment showed tbat at all three receiving stations with 
very widely differing lengths of aeria] wire, the dimensions of the 
coils в, and 8, when resonance was obtained, varied in each case, and 


in such а way that for the shortest aeria! wire the greatest value of 
8, was required; the sum of the two coil*, however, always 
remained constant. Now, as the coile, the coherer, and the con- 
denser are connected in series, and as apparently all three 
indicator circuits, when resonance was obtained, were tuned to the 
same rate of vibration—namely, that of the common transmitter— 
it follows that the capacity charge of the coil circuit, consisting of 
the combination, in series, of the coherer and the condenser c was 
а constant. The capacity of the condenser c is about 001 micro- 
farad. Since at the transmitting station the product of selt- 
induction and capacity was about 1,000 times smaller thau 
(s. + 8.) x c, it follows that the capacity c could not be effective 
in tuning the receivers, but that— | 

1. The coherer, before it responds, and so long as its ohmic 
resistance is infinitely great, forms a condenser; tbat 

2. Its capacity is very small, so small in fact, that the capacity 
of c when tbe two are joined in series is infinitely great in com- 
parison ; and that 

3. The coherer capacity alone in combination with the self- 
ad i of в, and в, із effective in the tuning of the indicator 
circuit. 

It now became a question of measuring the capacity of the co- 
herer, and the following method was adepted. 

With the same transmitter as was used in the experiment just 
described, the inductance coils 8, and s, used for the three receivers 
were arranged as shown in fig 3. The upper end of the coil was 
loaded with the capacity of a wire b — b, the length of which was 


. varied until the attached coil, acting as a multiplier, showed that 


it was in resonance with the frequency of the transmitter. The 
capacity of the wire b — b was then equal to that of the coherer. 
Tae only assumption here made is that the self-induction of the 
stretched wire is infinitely small compared with that of the coil 
8, + 84, which appears to be quite permissible. 
The coherer capacity might. be defined by the following wire 

capacity :— 

Length b — b = 350 cn. 

Diameter of wire = 1 mm. 

Distance of wire from ideal earth about 100 cm. 


This method has one disadvantage. The difference between the 
proximity of t^e absolute earth, and the proximity of other earthed 
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conductors give, eepe-ially on board ship, unreliable and varying 
values. The stretched wire was consequently replaced by a glass 
plate condenser, the dimensions of which were :— 


Area of coating, 14 sq. om. 
Distance between costings, 0:5 cm. 
Dielectric constant of the glass about 7. 


We thall call these condensers, for brevity, “ coherer condensers,” 
and their electric capacity coherer capacity." The connections 
of the coberer condensers are shown in fig. 4. Tuning is deter- 
mined by the length of spark in the spark gap, /, which is in 
parallel with the coherer condenser. In the older arrangement 
(fig. 3) the high frequency currents of the measuring coil system 
pulsate between the wire (b— 5) representing the coherer ir papi 
and the earth, aud consequently flow through the self induction of 
the coil, v, of the aerialfwire, so tbat this coil is included in the 
measuring system. The self-induction of v has, therefore, to be 
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added to the self-induction of the measuring coils. The advantage 
of the new arrangement is that the inductance, v, is now outside 
the measuring system, since the coherer capacity is connected 
directly with the poles of the measuring coils. 

After the coherer capacity had been determined onoe for all, and 
it had been proved that such capacity varied but little (at least in 
the vacuum coherers with wedge-shaped gap made by the A.E.G.) 
in different specimens, it became possible to tune receivers before- 
band by this method. | 

The process is as follows :— 

A ooil with which the coherer capacity is connected, and which 
must have precisely the same constants as the coil which is to be 
used later for a particular receiver is connected with the trane- 
mitter, and its length or number of turns varied until it is in 
resonance with the vibrations of the transmitter. The length of 
this coil or its number of turns is then equal to the sum of в, + 8.. 
The separate values of в, and в, may now be found as follows :— 

The aerial wire at the receiving station is thrown into vibration, 
not by a distant transmitter, but by any sort of excitation—by 
inserting, for example, an estimated value of s, between the aerial 
wire and earth, as in the old Marconi arrangement (vide fig. 5), and 
then varying this value of s, nntil the measuring coil, with ita 
coherer capacity, is in resonance with the vibrations of the aerial 
wire. 8, and 6, are thus 1 determined, and the receiver 
itself is also thereby tuned, if by a previous determination of 
8, + 8, it has already been tnned to the transmitter. 

А practical form of the receiver coil is represented in fig. 6. The 
values в, and в, may be easily and quickly varied by simply sliding 
the contacts. The coil is shown with the coherer capacity joined 
up. Ia the latest forms the windings of the coils which are not 
inserted are short-circuited by one or more short-circuited pieces to 
prevent their taking up the vibrations. 

Recently we have omitted the coherer capacity, and Бате 
determined once for all a reduction-factor by which the number of 
turns of the coil is to be multipled in order to obtain the number 
of багов required for the coil when connected with the coherer 
CADAT: This factor for the Siaby-Arco coherers and standard 
coils is 054. When the number of turns necessary for tuning has 
been found for the coil without the capacity, this number must, 
therefore, be multipled by the above factor to obtain the correct 
number of turns 8, + 8.. 

This method was designed by the writer, and has given excellent 
results in many cases. 

(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


(CarcouTTA SECTION.) 


ON THE PRESERVATION OF INSTRUMENTS AND 
MACHINERY IN BENGAL. 


By Paul. Ввоні, Member. 
(Paper read at Calcutta, March 27th, 1903.) 


—— 


(Concluded from page 360.) 


Ма. Simpson bad found that nothing keeps an instrument in such 
good order as constant daily use. He bad in usea bridge and galva- 
nometer for over 30 years, and though it had naturally deteriorated 
in appearance, its work was as good to-day as when erected. As 
regards telegraph and teleph: ne instruments. In these instruments 
it is impracticable to avoid the use of wood, but all wood-work must 
be dove-tailed or screwed togetber, and no reliance whatever can 
be placed on glue. Also the instrument must be so designed that 
its proper working is quite independent of any warping or shrinking 
of the wood which may occur. Не stated that they һаа in the 
Telegraph Department used German silver wire for their resistances 
and found it last very well They were, however, now experi- 
menting with some of the other materials on the market. He 
believed that accumulator cells deteriorated more rapidly in India 
than in more temperate climates, and he suggested this migbt be 
due to the increased chemical action caused by the prevailing high 
temperature. 

Mr. Ввуногрв remarked that the condition of cases on receipt 
depended very largely on tbe time of the year when they came 
through the Red Bea. The manufacturers insist on using straw to 
a large extent, and in hot weather it invariably rots and causes 

He gota case where а few straws fell and adhered to a 
greased shaft, and when opened in Calcutta the rust had eaten into 
the steel. A large engine packed in England for transit to Calcutta 
was fixed into the packing case by wedges driven in between the 
cylinder lagging and the case, with the result that considerable 

age was done. The speaker believed American packing to be 
tbe best, and suggested that this might be due to the extremely 
rough handling which cases received in America, as pointed out in 
the paper. He stated that nearly all the ordinary types of iastru- 
ments rapidly deteriorate when kept in Calcutta; so that after a 
short time it was! not unusual to find inaccuracy amounting to 5, 
10, or even 20 cent. In one case a potentiometer was sent out 
to him packed in such 4 way that when opened up it fell to pieces, 
and yet when it was returned to the manufacturers packed in exactly 
the eame way, they complained ! 

Mr. SmirLos said he remembered some delicate instruments 
being sent out by a firm in Paris. They had been most carefully 
enclosed in а tin-lined case; but the packing consisted of straw 
which had not been dried. The instruments were in consequence 


subjected on the way out to а vapour bath for several weeks, and all 
the iron parts were one mass of rast. Manufacturers at home 
were very fond of gluing parts of instrument cases together. This 
was fatal for use in this country; the glue invariably gave way 
sooner or later. The paraffin running out of coils of wire some- 
times gave a good deal of trouble. A resistance box was sent to 
him for test some little time ago; the paraffin had run out of the 
coila, the damp got in, and in consequence the resistance box had 
an electromotive force of its own. Adding resin to the рагаћа 
makes it harder ; but it is not so clean. 

Mr. WiLLIiAMsON remarked that the best way of keeping cases 
the right side up during transit was to fix battens underneath them, 
which would lend themselves to the shifting ofthe case on rollers, 
and which would show better than any label how the case was 
intended to be placed. In the case of instrumente, he suggested 
that it might be possible to avoid damage due to moisture during 
transit by enclosing & small quantity of calcium chloride in a 

cial cover inside the box, as is done by manufacturers of sensi- 
tive photo. papers, &c. The problem which was exercising him at 
the present time was the best method of keeping а very large 
number of spare parta, such as tramway motor armatures. 

Mr. Pook: Packing is a lottery, and sometimes by good 
luck China goods arrive in good condition. but my experience 
of importing switches, fuses, and other China goods is that 
they are specially packed to pound each other to atoms; 25 
per oent. of damages is ап excellent percentage, and 40 per 
cent. is more often tbe rule. Tin cases are usually exceilently 
made and watertight, but the reeult is disastrous if delicate 
instruments are packed in them with damp straw or shavings; 
naile are often driven through the sinc when fixing the lids 
and the case is sure to get wet and have the damaged side 
exposed to the water. My experience is that goods purchased from 
a small firm are almost sure to be badly packed, and any raving in 
first cost will be more than made up for by the loss of goods - aud 
temper. An extra 1 in. or 4 in. in the thickness of cases makes a 
lot of difference to their capability of being stove in, so does the 
quality of the wood used, and neither of these makes very much 
difference in packing charges or carriage. 

Mr. Meares: I can add my mite to the chorus of condemnation, 
since I have had а number of breakages due to the same causes. 
Where coolie transit of goods is necessary in the hille, foreign 
manufacturers iwill undertake to keep the weight and size of 
nearly all packages within reasonable limits for the purpose, but 
the British manufacturer knows better and makes not the least 
effort in this direction with the result that much damage is sug- 
tained. It may be noted that natives of tbis country bave not tbe 
remotest notion of shifting heavy packing cases by means of 
rollers and bars, or of opening the lids of the same by recognised 
methods. I? these points were fully considered something would 
have been gained in the way of making the packing suitable for 
the treatment it is likely to receive. Again, it is no uncommon 
thing for а steel shaft to be packed without any protective grease or 
paint, and as likely as not the case in which it is enclosed will be 
extremely damp, so that the fact of soldering it up does not do the 
least good. Amongst recent examples that have come to my notice 
are the following:—A large and heavy resistance bridge, the 
ordinary travelling case of which was so constructed that it arrived 
with half the coils short-circuited and with some of the terminals 
broken off, while in the same packing case with it were some small 
Weston voltmeters! Again a switchboard for heavy testing 
currents arrived with the whole of the copper connections in ruined 
condition, so far as appearance gces, owing to the use of damp 
straw. Again а volt box with broken connection inside, presumably 
due to the same cause. On the other hand, I have just received a 
fine chemical balance which was packed as perfectly as skill and 
forethought could do it, with the result that it arrived intact. 

The CHAIR ax in closing the discussion, said that be had ordered 
three water thermometers from a German manufacturer; all 
arrived intact and were put away in a drawer, and sometime 
afterwards he found that they had all burst. On looking into 
the matter he observed that they were only calibrated up to 
25° C., and that even the attached mercury thermometer only wert 
up to 50°! In his experience very few coils bad anything like 
proper insulation, all being too soft, and givirg way in summer. 

e legs of statical instruments should on no account be fixed on 
with shellac. As regards packing, Father Lafont considered that 
it would be better to always get instraments out in parts and to set 
them up out here, since the users of electric instruments would 
generally be competent to do this, cr should be so; the makers 
would then perbaps learn to pack the separate parts so as i> be 
immovable, and he would suggest that they should give their 
packers a course of lectures on the subject of inertia, which they 
seem generally to ignore. Recently 56 cells of accumulators were 
supplied to a Paris firm to his order, and the firm in question sent 
the batteries on to him in the same case which had been used to 
forward them over the short inland journey, with the result that a 
large number of the plates arrived loose or broken. As regards 
rubber tubes and stoppers be inqaired if thera was any satisfactory 
method of keeping them. (Prof. Brühl here suggested glycerine as 
a preservative.) He stated that for ebonite, daikness was essential. 
With reference to a previous speaker's remark he suggested that the 
decomposition of unpolished ebonite would be greater than the 
unpolished article, as the rough surface, being less dense and hard, 
would probably be more easily disintegrated by exposure. 

Prof. Brune, in reply, said: The hardest parattin used by micro- 
tomista, having а melting poiat of close to €0° C., seems to be quite 
solid enough for this country. The chief advantage of using 
ebonite in an unpolished state, especially in the case of corrugated 
supporting pillars, is that one can always get a fresh and highly 
insulatingisurface by giving it a few touches with fine glass paper. 
Some German makera, for instance, Haénsch & Schmidt, of Berlin, 
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have adopted, for the purposes of articles specially manufactured 
for tropical countries, what they call a tropical outfit, which I can 
highly recommend ; all metal parts are strongly nickelled, and any 
Nicol’s prisms, which, for instance, may form adjuncta of photo- 
metric apparatus, have their calcspar rhombs protected by cover- 
glasses cemented on with Canada balsam. І have had some of 
Haéasch & Schmidt'a instruments in use for more than ten years, 
and they look as if they had been got a few weeks ago. 1, too, 
have had a great deal of trouble with silvered scales; in the case of 
high-olas: instruments, scales engraved on solid polished silver or 
some permanent alloy should be adopted. For years I have used a 
device to keep dry one of my balances as well as a Clifton electro- 
meter. Ibave replaced the top of the balance case by а shallow 
box having а perforated bottom, and I place shallow trays contain- 
ing pieces of fused calcium chloride into the box. The electr»- 
meter I have housed in an outer case with a similar top to it. 
Materials for drying the air should be placed on top; materials for 
absorbing carbonic acid should be kept at the bottom. As concen- 
trated sulphuric acid begins to dissociate at about 30° C. with the 
formation of volatile sulphuric anhydride, sulphuric asid ishould 
not be used in this country as a desiccating agent, just as it cannot 
be used for most part of the year as an absorb:nt of water vapour 
in chemical analysis. As regards the incompetence of people often 
employed in Calcutta. Unfortunately to Europeans the cost of 
living in $his country has become во exorbitant of late years, that if 
we want to employ Europeans as foremen and сузтвеетв, we must 
psy them wages which make their income the real and not only tue 
nominal equivalent of what they would earn in England. As 
regards dynamos, the chief trouble one has is about insulation. I 
should advise my friends to specify that armatures and field magnet 
coils should have every layer of conductors well painted with good 
shellac varnish or some equally effective composition, and after 
finishing to have them well baked. Damp surroundings produce 
consumption, even in electric machinery. The spare parts which 
electricians have an opportunity to keep are most of them quite 
valuable enough to make it worth one's while to build a properly 
constructed store room for them. Such а store room must have a 
proper flooring; mud-floors are quite out of question. Parts spe- 
cially liable to decay, like armatures, should be kept in а well aired, 
cleanly kept upper room. It is quite astonishing how vast a dif- 
ference there is in this country between a ground floor and a first 
floor asregards dryness. Even during the driest part of the year— 
l speak of Lower Bengal—frictional electrical experimenta rarely 
succeed with certainty before 10 a.m. and after 3 p.m., if tried in a 
room on the ground floor; and yet I have been successful as early as 
7 o'clock in the morning in a room on the first floor with a low 
stratum of mist hovering over the ground outside. Ав regards wood 
jointe, oblique dove-tailing is very effective; glued jointsare worthless. 
Of course, manufacturers should only use the best seasoned wood. 

I do not believe that the life of a good accumulator cell, provided 
the cell is carefully treated, is much shorter in India than in 
Europe. But І, too, have had a fearful experience with a battery. 
The type of cell was not the kind I had specified, although it was а 
call the praises of which had been sung by more than one English 
authority and in more than one text-book. Luckily the company 
who manufactured that battery went into liquidation soon after and 
can do no further harm. But my battery was a sight realiy worth 
seeing, after it had been working for six weeks; every positive plate 
had buckled into the shape of a cocked hat ; and you might straighten 
them as much as you liked, in a few days there you had your cocked 
hat again. I have never—before or after—done во heavy 
mechanical labour nor ruined as many pairs of boots and trousers, as 
Idid during those ghastly three or four months, until we got the 
battery replaced by one consisting chiefly of Tudor cells. With 
me, Tudor cells—at least the majority of them—as well as the 
venerable E.P 8. cells have done very creditably ; I have also been 
told that the Chloride cell has behaved well in a sister institution. 
Of course, I have always been very careful about maximum charges 
and discharges; my battery has been in work practically without 
interruption, and I have never allowed it to stand without its being 
charged up at frequent intervals. The accumulator cell will pro- 
bably always remain a rather delicate plant. It would be very nice, 
if we could get а cell which would remain on its good behaviour, 
however much maltreated; but such a cell will probably not be in- 
vented, until the millenium dawns on a fagged-out world. I never 
use dry batteries. In my laboratory I use partly Leclancbé cells, 
partly small accumulator cells of the ordinary type. I should like 
to point out to any of my friends, who have to order instruments, 
the advisability of completely specifying their requirements. After 
all we must not expect home-firms to find out themselves every- 
thing about the tropics. When ordering thermometers, I always 
specify that the capillary tube must end in a small reservoir of a 
sufficient capacity to receive the overflow mercury up to a tempera- 
ture of 45° С. І have nearly always found the firms, Germans as 
well as English, from whom I have obtained instruments, ready to 
receive suggestions and to act on them. Now and then one does 
get to deal with a firm who think that they have nothing to learn; 
but as soon as I find that out, they get no further orders from 
me. On the other hand, I know of firms who have made special 
experiments on wood suitable for tropical climates. I know of a 
firm who have taken a great deal of trouble in trying to evolve a 
safe system of packing dynamos for shipment to distant countries. 
Neither of these firms are American. It is, however, a psycholo- 
gical riddle how certain firms can take а great deal of trouble over 
giving their goods a fine finish, and how immediately afterwards 
they pack them, so that not only all the fine finish, but the 
article itself is almost certain to be ruined.* Among the 


* Varnished parts, whether of wood or metal, should not be 
wrapped in unprepared tissue papers, as is commonly done, but in 
the oiled or paraffined paper already refcrred to above. 


worst offenders are the packers of such things as switches, fuses, 
&c., especially anything that has porcelain parte about it. It is 
very easy to pack these articles so that they cannot be 

during transit. The principle which should be acted on in packing 
fragile articles is to fix them rigidly to some rigid support, but to 
have the supporting frame suspended from or supported by springs, 
the frame being protected from excessive vibrations by layers of 
fine shavings. I have spoken about the probable influence of the 
sea voyage. In most cases, however, the mischief is clearly trace- 
able to damp straw or shavings. Straw should be prohibited as a 
packing material. If possible, one should order one’s goods to be 
sent off from Europe between May and September, or at any rate, 
at atime when there is по slush or soft snow on the ground. I 
find that the packing cases are filled with what looks more like 
stable litter whenever the case has been despatched during the 
winter months. In any case, I join with my confrères in the exprese- 
sion of the hope that the parent society may be moved into 
seriously taking up the subject of packing for shipment to distant 
countries. 


THE CONGRESS OF THE 
BLANCHE." 


"HOUILLE 


By MARCEL BLOCH, Ingénieur Civil. 


THE picturesque title of Zoville Blan-he, meaning literally 
* white coal," is applied to the power obtained from rivers 
and waterfalls deriving their flow from the glaciers and per- 
petual snows, and was originated by Aristide Bergés, the 
founder of the Lancey power installations, A long time 
has elapsed since M. Bergés was asked to submit a sample 
for analysis of the oville blanche, and at the present time 
the metaphor is known to the world as the motive power of 
the fature. This is especially the case since the introduc- 
tion of electricity has lent these enterprises an im 
ance which is only now beginning to make itself felt, 
witness the power transmission plants and the electro- 
chemical industry. The fear tbat the coalfields would last 
but а limited time in European countries has disappeared 
before the new régime, and this fact cannot be overrated in 
connection with those countries which already import a 
large percentage of their coal, such as France, Italy and 
Switzerland. An estimate of Mr. Bergés places the 
hydraulic energy of the Alps and the Pyrenees at 
10,000,000 H.P. There are now in actual use in France 
alone some 500,000 н.р. of this total. This figure already 
makes a difference in the consumption of coal in France, 
and the reserve remaining yet unshackled by man’s labours 
will, it is estimated, make an annual saving in France of 
some 200 million francs which is yearly paid for importa- 
tion of coal, amounting to some 13,370,000 tons out of an 
annual consumption of 45,200,000 tons. 

The Congress was convened for the purpose of considering 
the best means of arriving at this desirable result and the 
legislation to be proposed with this end in view. Com- 
mercial questions were fully dealt with, and the technical 
aspect of the problems to be overcome was fully dis cuesed 
The over-production of calcium carbide and other electro- 
chemical products hastened this movement, for power 
stations erected for this industry were in some cases obliged 
to turn their energies in other directions, and the want 
of legislative and commercial facilities in this connection 
caused them to gladly embrace any opportunity to further 
their objects. 

There are now actually installed within a radius of 3 kilo- 
metres around the Niagara Falls, in North America, no less 
than 16 large electro-chemical companies using about 
45,000 H.P., and this fact alone serves to illustrate the 
possibilities held out in the direction taken by the conveners 
of the Congress. ° 

It is not proposed here to deal with the legislative side of 
the work of the Congress, for this can have but a local 
interest to the great majority of readers. The commercial 


aspect of the question, although interesting, is not yet 


sufficiently developed to merit & long description, and, more- 
over, its importance wil appear when dealing with the 
technical points and the problems to be overcome in 
connection with the schemes of water-power installation. 

We will now briefly deal with the technical pro- 
positions and ideas regarding this matter as set forth by 
members of the Congress, in the papers read, and in the 
visita which parties of the Congressmen made to various 
installations in the Alpine district. —  ' 
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The electrical characteristics of water power utilisation in 
the Alpine region will be more comprehensively illustrated 
by che following account of the visits made by the author 
to the interesting works of the region, than it would be 
by detailed reports from the electrical papers read at the 
technical meetings, these papers referring to matters of а more 
general character. Yet a summary of the most interesting 
papers may offer some interest to our readers. The highly- 
Interesting paper on * Hydraulic Features of Alpine Installa- 
tions," by Mr. Drouhm, will be treated with reference to the 
visit paid by the Congress, to the Livet station, which was 
во ably installed by Mr. Drouhm. 

Mr. R. V. Picou drew attention to practical considerations 
to be taken into account in equipping an hydro-electric 
generating station, the most interesting of which are the fol- 
lowing :— 

1. The want of co-ordination between the hydraulic and 
the electric installation, necessitates an intermediary between 
the hydraulic and the electrical engineer; he suggested that 
the direction be entrusted to & consulting engineer equally 
familiar with mechanical and electrical work. It should be 
noted that consulting engineers are rarely employed in 
France, customers as well as contractors failing to appreciate 
the advantages thus obtained. 

2. Again, more attention should be paid to the ideas of 
the electrical engineer in charge of the work, who should be 
consulted simultaneously with the mechanical engineer in 
charge of the hydraulic work, and not after the choice of 
turbines has been made. American or English readers will 
no doubt wonder that such а defective practice should often 
prevail in France. 

8. Mr. Picou warns electrical constructors against that 
class of installation known as /ours de force, a kind of 
luxurious plant resulting in the construction of machines or 
switchboard at a cost out of all proportion to the expected 
paying properties of the plant. Such is the tendency to 
exceedingly high efficiencies, to too close regulation, or to 
costly construction of switchboards, frequently loaded with 
useless apparatus. 

Mr. Ribourt, a well-known professor of the ‘ Ecole 
Centrale des Arts et Manufactures," concurred with Mr. 
Picou in holding the turbine subordinate to dynamo con- 
struction, one of the most desirable conditions in these 
plants being good speed regulation. 


Mr. Sloan pointed out the necessity for reliable and com- 
parative tests of turbines, a necessity fully realised and 


complied with in the United States. А national testing 
laboratory and an association similar to the association now 
dealing with steam apparatus would bring about great 
improvement in the actual conditions of working. It is to 
be noted that these recommendations were accepted by the 
Congress. 

We cannot help mentioning the work of Prof. A. Blondel 
on a method of quickly calculating overhead lines 
graphically, a description of which will be given in a future 
article. 

Mr. Gall’s paper on the actual status of the electro-chemical 
industries deserves more than pussing reference, in view of 
the present commercial crisis in this industry and the 


ambitious expectations advanced when the installations were 


made. 


Among the more important electro-chemical industries 
are :— 


I.—(A) Electrolysis of Sodium Chloride,.— 
(1) By means of electrolytic cells provided with diaphragms, 


these diaphragms being intended to oppose the reaction of 


chlorine on caustic soda. 


(2) The production of caustic soda in cells not pro- 
vided with diaphragms, but using mercury as negative 
electrode. Mercury sodium amalgam is obtained, which 
is furthermore again treated by water and passed into soda 
and hydrogen. The Castner and Kellner apparatus is con- 
sidered the best for this purpose, but although used largely 
in England and Germany, the Hulin process is better known 
in France. This latter process employs molten lead for 
forming the amalgam lead sodium compounds which are 
further decomposed by steam. 

(3) The more modern density cells, used in Germany, 
include neither diaphragm nor mercury, the caustic soda 
being obtained from electrolysis of the sodium chlorile 


solution, which deposits it in the cella by means of the 
higher density of this product in comparison with the sodium 
chloride solution. 

(B) Efficiency.—It is certain that the apparatus now used 
for the preparation by electrolytic processes of soda and 
chlorine are more economical than the old-fashioned pro- 
cesses of Leblanc and Solvay, especially when water power 
is available to give a cheap supply of energy. The output 
corresponds to & production of 1,260 grammes of caustic 
soda and 1,825 grammes of chlorine—that is, about 400 litres 
an hour, with a current of 1,000 amperes, а maximum 
difference of potential of five volts which represents an 
expenditure of 5} н.р, per kg. of soda per hour. 

(C) Conswunption.—1t would seem that this industry has 
a bright future, but the principal use of chloride is in com- 
bination with lime to form hypochloride of lime, and 1 
ton of soda suffices for over 2 tons of hypochloride of lime. 
The consumption of soda ig, however, practically unlimited. 
In France alone there are 180,000 tons used per annum, 
whereas hypochloride of lime is scarcely required outside 
the trades of paper and paste making and for sanitary pur- 
poses, scarcely 20,000 tons being used in France. Under 
these conditions, A station producing up to 10,000 tons of 
soda, which is not a great total, can hardly dispose of all its 
chlorine. Other applications of chlorine are being sought 
out. One of these which would appear to be very 
suitable is tetrachlorure of carbon, a liquid body con- 
taining 92 per cent. of chlorine, with an agreeable odour, and 
possessing, like benzine, essences, and bisulphide of carbon, 
the property of dissolving fats, but with the advantage 
of being uninflammable and not forming explosive mixtures 
with the air. On all sides this new substance is being 
experimented with. 

II.—The muuufacture of alkaline hypochlorides is being 
carried out by several processes, the best known being that 
of M. Hermite. "The electrolite, formed of two solutions of 
chlorure of sodium and chlorure of magnesium in water is 
in continual circulation from the bottom to the top of au 
electrolyser formed of a cast-iron galvanised bowl. The 
cathodes are formed of zinc discs mounted on two parallel 
arms and turning slowly. The anodes, the active surface of 
which is a sheet of platinunt, are placed between each pair of 
cathodes. ‘The intensity of current is 1,000 to 1,200 
amperes under a potential difference of 5 volts, Paper 
manufacturers are in favour of this process. 

III.—As is known, chlorates are used in connection with 
oxygen preparations, with certain pharmaceutic products, 
and in manufacture of matches. Recently the Cheddes 
station, with the aid of certain special and perfected 
apparatus, prepared, under the name of cheddite, an explosive 
of a power superior to those now in existence, which was at 
the same time less dangerous and easier to keep. 

Finally, the lecturer said & few words regarding the 
numerous applications of electricity and electrolysis in 
organic chemistry. Included in these are—rectification of 
alcohols, their artificial ageing, preparation of colouring 
matters, electric tanning, &c. 

(B) I.—Principal electro-metallurgical industries, The 
more important of these are the electrolytic refining of metals, 
copper, lead, silver, &c., which are worked by the wet 
process. 

II.—The extraction of metals, sodium, aluminium, iron, 
&c., which is done by means of the dry process. Mr. Gall 
gave a list of the more important of these. 

He also laid great stress on the importance of the regula- 
tions concerning the production of electro-chemical products, 
especially in regard to the tariffs for transport and the 
duties and customs payments on them, to enable easy 
exportation of the material, without which the industry 
would never be able to exist in the face of foreign com- 
petition. Certain measures for submission to the authorities 
were proposed to the Congress. 

The administrative council of the syndicate which took 
the initiative in convening the Congress commissioned Mr. 
Bourcher to give special study tothe problem, in а way во as 
not to overlap the investigations of other members of the 
Congress. Unfortunately, the Congress came to an end too 
soon for М. Bourcher to state fully his results in the matter, 
but he gave an interesting address regarding the method of 
effectually filtering the water before its use. He stated that a 
good intake in order to avoid the floating and suspen ed 
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V. 
matter, as well as the debris dragged along the bottom of 


the river, should be formed of perforated sheet metal placed 
in а horizontal position, which would allow all floating 
matters to pass over, including the ice, which is, in these 
regions, & formidable obstacle to these installations. 

As regards the filtering of the sand and gravels, it was stated 
that the benefits to be derived from a decantation chamber 
were illusory in connection with torrential rivers and streams 
which are во liable to heavy floods, in which great quantities 
of matter were held suspended, due to the great speed of the 
flow of the water. 

In order to avoid the silting up of decantation chambers, 
it is proposed that the water should be led into small 
canals in which the speed would be diminished to such an 
extent that the gravels and sands would be dragged 
along the bottom, allowing the matter to fall but not 
to remain on the bottom of the canal. This will not 
completely filter the water, but it has been found possible 
to work the installations with the tolerably pure water 
thus obtained. The canals are given such a section and 
slope that no deposit can be formed therein, and, in 
addition, it is necessary to adopt such types of turbines and 
distributors as will permit the rapid replacement of parts 
worn by the action of the sands. Complete data on the 
subject will be presented to the Congress. 


(To be continued.) 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


17,734. Ап electrical magnetic automatic stop-action appliance to be used 
with fustian, corduroy, velvet cutting and other machines.“ R. REYNOLDS, 
August 17th. 

17,744. “Improvements in and relating to the shifting of points and plough 
guides on electric tramways.” W. J. STEWART. August 17th. 

17,745, ''An improved automatic safety device for use in connection with 
overhead electric conductors." А. Morris. August 17th. 

17,767. “Improvements connected with the electrical propulsion of vehicles 
on the overhead system.“ C. S. MclNiiRE. August 17th. 

17,814. '*Improvements in safety collision devices for electric tramears.“ 
R. Happan. (Ramon Кое y Montparlé, Spain.) August 17th. (Complete.) 

17,851. “Improvements in or relating to electrio railways.“ С. WESTING- 
HOUSE. August 18th. 

17,869. Improved process and apparatus for the production of alkalis and 
chlorine by electrolysis." E. A. ASHCROFT. August 18th. 

17,571. “Improvements in or relating to electric arc lamps known as flame 
arc lamps." C. OLIVER. August ltih. i 

17,896. Improvements in lifeguards for electric cars and other felf-propelled 
vehicles." A. RoxLk. August 18th. 

17.919. An automatic emergency brake for electrically-propelled vehicles.“ 
J. Iz RTT. August 19th. 

17,974. “Improvements connected with eleotrio lamp fittings.” 
Branas. August 19th. 

17,994. A device for clamping a broken trolley-arm or pole on an electric 
tramcar." J. Dawes. August 20th. 

15,010. “Improvements in galvanic batteries.” 
GERARD, August 20th. 

18,077. ‘‘ Improvements in electric trolleys.” J. LAUVERNIER. August 21st. 

18,080. “Improvements in or connected with means for preventing corrosion 
and injury to water mains by electric currents received through the rails of 
tram lines.” W.B. LEACHMAN. August 21st. 

18,121. “Improvements connected with enclosed or open electric arc lamps." 
L. C. Н. MENsiNe. August 21st. 

18.142. “Improvements in or relating to the receiver-cradles of telephone 
instruments." R. F. HALL апа Так ELECTRIC AND ORDNANCE ACCESSURIES 
Co., LTD. August 22nd. 

18,148. "Improvements in or relating to telephone apparatus.“ R. F. HALL 
and THE ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD. August 22nd. 

18,1^7. “Improvements in safety fuses.” J. Sachs. August 22nd. (Complete.) 

18,157. ** Improvements in electric arc lamps.” W. W. SMITH. August 22nd. 

18,185. An improved electrically-controlled indicator." Siemens BROS. AND 
Co., Ітр., and G. S. GRIMSTON. August 22nd. 

18,197. ''Improvements relating to electric apparatus for motor- cars.“ А. T. 
Dawson. August 22nd. 


R. W. 


L. FIEDLER and F. J. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Bpecifications may be obtained of Messrs. W. P. Thompson 
па Со., те High Holborn, W.C., and at Liverpool, price, post free, 94. 
stamps), 


1901. 

16,827. ‘‘ Improvements in apparatus for the electric ignition of the charges 
in interna] combustion engines." J. Edmondson. Dated August 22nd. 

16.847. A new or improved cord grip for electric pendant lamps.“ 
Wright. Dated August Z2nd. s к 

17,029. ‘Improvements in lightning arresters.’’ British Thomson-Houston 
Со. (H. R. Sargent, Schenectady, New York, U.S.A.) Dated August 21th. 

17,282. '‘ Improvements in incandescent electric lamps of the Nernst type." 
В. М. Drake, О. В. Ram, and Nernst Electric Light, Ltd. Dated August 20th. 


R. О. 


17,766. “Improvements in and connected with electric cut-outs.” H. Oppen- 
heimer. (Actienrescllschaft Mix & Genest, 67, Bulow Strasse, Berlin, W.) 
Dated September 5th, 

18,246. “Improvements in or connected with magnetic separators.” C. 
Scholl. Dated September 12th. | 

18.314, Iinprovements in means for measuring the energy of three-phase 
alternating current cireuits." F. Conrad. (Date applied for under Sec. 108 of 
Patents, Ac., Act, 1553, February lich.) Dated September 13th. 

15,400, „New or improved controlling apparatus for electrically operated or 
driven ammunition rammers." A. Reichwald. (F. Krupp, Essen, Germany.) 
Dated September Mth. 

19,430, Improved means or apparatus for detecting or indicating light waves, 
Hertzian waves, and other radiations." J.C. Bose and 8. C. Bull. Dated 
September 14th. 

18,515. Improved means for automatically indicating a rise in temperature.“ 
F. Castle and C. F. White. Dated September 16th. 

18,577. “Ап improved push-button controlling electric lift.“ J. Bush and 
M. T. Medway. Dated September 17th. 

18.600. Improvements in the treatment or manufacture of paper ap- 
plicable for use in electric insulation." J.B. Tayler. Dated September 17th. 
aa “ Improvements in bell-buoys.” J. A. Fairbanks. Dated September 

18,771. "Improvements in connection with apparatus for advertising and 
like purposes by changing lights." D. Millar. Dated September 20th. 

18,816. ‘Improvements in and relating to medical chairs." J. J. Stanger. 
Dated September 20th. 


1902. 


1.402. Improved means for operating the joints of the overhead wires and 
of the rails on electric tramways.” Н. Collins and C. W. Collins. Dated 
January 18th. 

1,417. “А new ог improved electric meter." F. Wyatt. Dated January léth, 


1,435. Improved coupling joint or connection for electric wires and 
Bttinge." M. Railing and G. Н. Ide. Dated January 18th. 


1,175. An improvement in feeder pillars for electric traction.“ C. Beck. 
ingsdale. Dated January 20th. 

1,496. '*Improvements in electric switches." H. H. Berry, P. F. W. Simon 
and E. Skinner (trading as Simon, Berry & Co.). Dated January 20th. 


1.528. An improvement in the manufacture of incandescent electric 
lamps." P. Scharf. Dated January 20th. 

1,587. Improvements in and connected with insulators for closed con. 
duits.” W. Grittiths and B, H. Bedell. Dated January 20th. 


1,546. “Improvements in the lighting of electric cars operated by the over- 
head conductor system.” Н. McGillivray. Dated January 20th. 


1,688, ‘Improvements in the electrolytic separation, deposit and refining of 
zinc." H. Paweck. Dated January 21st. 


1,736. Improvements in arrangements for controlling and regulating the 
supply of electricity to medical beating apparatus and the like.“ A. Phillips. 
Dated January 22nd, 

6,594. ‘Improvements in telephonic apparatus.” 
March 20th. 

10,952. Improvements in or relating to electric alarms operated by clock. 
work." E. R. Mannel. Dated May 18th. 

11,269. “Improvements in wireless signalling." J. Munro. Dated May 16th. 


1,823. Improvements in electric meters." Aron & Flower. 


11,277. "Improvements in fittings for metallic conduit systems of electric 
wiring." L. M. Waterhouse and Simplex Steel Conduit Co., Ltd. Dated 
May 17th. 

11,393, ‘Improvements in apparatus for controlling and operating the pointe 
of electric railways and tramways.” W. Н. Stewart, T. B. Turner and К. E. 
Dixon. Dated Мау 17th. 

11,529. ‘Improvements in starting devices for electromotors.” Н. H. Lake. 
(General Electric Co.) Dated May <4th. 

11,831. “Improvements relating to the field magnets of dynamo-electric 
machines.” Н. Н. Lake. (General Electric Co.) Dated May 24th. 


11,832. ' Improvements in oil guards for the commutators of dynamo-electric 
machines.” H.H. Lake. (General Electric Co.) Dated May 24th. 


11,833. ‘Improvements in electric switches." Н, M. Lake. (General Electric 
Co.) Dated May 21th. 

11,895. ‘* Improvements in electric speed regulators.” H. H. Lake. (General 
Electric Co.) Dated Мау 24th. 

11,887. Improvements relating to electric railway working on a sectional 
conductor or like system." Н. H. Lake. (General Electric Co.) Dated May 21th. 


12,030. An improved electric autocar for conveying heavy articles in 
factories and the like." C. Heuze. Dated May 27th. 

12,083. '' Improvements in or relating to electric arc amps.” Н. Н. Lake. 
(General Electric Co.) Dated May 27th. 

12,156. "Improvements in electric incandescence lamps." С. D. Abel. 
(Siemens & Hniske Aktienkesellschaft.) Dated May 28th. 

12,162. “Improvements in the manufacture of filaments or the like for elec- 
trical incandescence lamps.” ©. D. Abel. (Siemens & Halske Aktiengesell- 
schaft.) Dated May 28th. 

12,292. "Improvements in electrical cut-outs or fuses.” Н. H. Lake. 
(General Electric Co.) Dated May 29th. 

12,293. Improvements relating to electric fuse boxes." 
(General Electric Co.) Dated May 29th. 

12,309. An improved electrio heating device.“ 
May 20th. 

13,914. Improvements in and connected with telephone connections in the 

arty line system." H. Oppenheimer. (Actiengesellschaft Mix and Genest.) 
Patea June 19th. 

14,109. “Improvements in electro-magnets.” J. A. Timmis and E. W. 
Timmis. Dated June 2186, 

14,286. “Improvements in and connected with the control of eleotrically. 
propelled vehicles and trains.“ Т. A. Неагвоп. (Sprague & Carichoff.) Dated 
June 2lst. 

14,349. ‘“‘ Improvements in electrostatic apparatus for measuring potentials. 
J. Ferguson and K. White & J. White, Ltd. Dated June 24th. 


14,480. “Improvements in type- printing telegraphic instruments.” F. H. W. 
Higgins. Dated June 25th. 


A, Graham. Dated 


H. H. Lake. 
F. de Mare. Dated 


1903. 

4,208. "Improvements in and relating to the cells of primary and secondary 
electric batteries.“ W. E. Heys. (The Hutchison Acoustic Co., United States.) 
Dated February 23га, 

4,234. "Improvements in and connected with electric batteries.” Н. Piquer. 
Dated February 23rd. 

4811. "Improvements in electric insulators.” W. Brandes. Dated February 
24th. 

4,833. "Improvements in telephone selecting devices for telephone systems 
and other purposes," W. D. Watkins. Dated February 24th. a 

4.368. Improvements in electrodes for reversible galvanic batteries. 
H. Cottrell. Dated February 24th. 

4,969. Improvements in frames for battery electrodes." Н. Cottrell.. 
Dated February 24th. 
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BATTLESHIPS AND UNIVERSITIES. 


AMONG the incalculable number of books, technical and 
lay, which have been issued in the English language, 
within the British Empire and in the United States, 
during the past 10 or 15 years, there are scarcely any, 
if any at all, which have been so worthy of publication as 
Capt. Mahan's “Influence of Sea-Power on History," and 
its allied successors. These books, written by a foreigner, 
an officer in a foreign navy, teach us the lesson that the 
greatness, almost the existence, of the British Crown at the 
present time is due to our command of the sea, and that, in 
fact, the power of Napoleon was broken at Trafalgar 
rather than at Waterloo. Similarly they teach that the 
future position of our country among the nations must depend 
upon the extent to which we retain our command of the 
sea; and since the modern ship of war is little but a 
portable laboratory for electrical, chemical, and mechanical 
engineers, Capt. Mahan implicitly teaches that, as a nation, 
we are dependent upon опг scientific ability. Pondering 
on some such lines, we may suppose, Sir Norman Lockyer 
has seized the opportunity of his address as retiring 
President of the British Association to give us what is in 
parts a brief analogue of Capt. Mahan’s masterpiece, in 
which the university takes the place of the battleship, the 
scientific educational staff of the country, that of an ideal 
Admiralty, and to which he has inevitably given the title 
of * The Influence of Brain Power on History." 

Sir Norman Lockyer's address is far too replete 
with cogent argument and able illustration for us to 
attempt an abstract; but we may indicate the national 
requirements he pointe out. In the first place, we need 
а public body dealing with the organisation of science, 
which shall combine among its members, representatives of 
every branch of precise and codified knowledge, and shall, 
in season and out of season, impress ite views upon the Govern- 
ment, upon our statesmen, and upon those of our politicians 
who are alive to a sense of their responsibility to the people ; 
which, also, will put forward the scientific aspect of every 
question that comes before the community, relegating (per- 
haps) pure party spirit to a level more nearly corresponding 
with its merits, and preventing us any longer from having, 
e.g., military systems, “ unsuited,” as Sir Henry Bracken- 
bury recently said, to the requirements of an army which 
is maintained to enable us to make war." It is curious and sad- 
dening to observe howeven our faddists and “ well-meaning ” 
(than which there is no more condemnatory adjective in the 
language) persons have oombined till their uproar moves 
governments and misleads the people; only men of science 
remain amorphous, until the lay journalist and the members 


of the public are ignorant of the very meaning of the word.“ 
J ⁰ wG’—öl: A MOM LA 

* A short time ago a financial journal stated that а manufac- 
turing concern was failing to achieve success because of too much 


scientific interference in its management 
0 
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In the second place, Sir Norman Lockyer wants a “ duplica- 
tion of the Navy Bill of 1888-9 ” in the direction of brain 
power, another £24,000,000 being set apart for the creation 
of intellectual battleships, i.e., universities. In years gone 
by a large proportion of our naval force was made up of 
ships given or financed by private citizens; but as the 
empire has grown and the ships have become more costly, 
private enterprise has had to be abandoned, and the fleet 
made anational affair. Similarly (although, to the discredit 
of British millionaires, so much more is done in the United 
States for education by individual beneficence), the new 
universities we so urgently require—if our growing navy is 
not to guard а diminishing commerce, if а reduced national 
income is not to meet an increasing taxation—must be 
founded and maintained by the Government. 

Sir Norman Lockyer, no doubt, was impressed by the 
fact that he was addressing (a8 president) the British Associa- 
tion for the Advancement of Science, which is а society 
founded “to... . obtain a more general attention to the 
objects of science and a removal of any disadvantages of a 
public kind which impede its progress," when he suggested 
that that body should constitute itself the new Chamber of 
National Science (to coin a title). Unless the B.A. is 
prepared to rise considerably to the occasion, we must 
regretfully part company with him here. The B.A. is an 
estimable society, very much in evidence for zu of the year, 
and having the ear of the papers, because it meets when weare 
holiday-making, and when the supply of crime and sensation 
is apt to be deficient: for the remaining 51 weeks it 
slumbers too peacefully to be a power in the land. This, 
however, is а matter of detail. Our other comments upon 
Sir Norman Lockyer's address must go deeper. The 
importance of his suggestion, and the advantage accruing to 
the community from its realisation, are not to be lightly 
passed over, and we should be the Jast to say an unfriendly or 
unsympathetic word. It is, we believe, proclaimed of Chicago, 
with pride rather than with shame, that that city wears 
out nervous force more rapidly than any other. Only 
Lewis Carroll’s conspirators ever cried out for less bread and 
more taxes. Two thousand years ago we were warned of 
the danger of putting new wine into old bottles, There is a 
physiological question here which takes precedence over all 
others. Our race, or sections of it, shows well-marked 
symptoms of physical deterioration. Before we can enter 
whole-heartedly into a vast scheme for more perfect and 
longer training of the growing generation, before we can agree 
to the heavy extra taxation it will involve, we must have the 
assurance of a body of highly-skilled physicians that our youth 
can bear the added strain without suffering in health and 
constitution. Or rather, a method must be elaborated 
if it be anyway possible—between our physicians and our 
educational experts for giving such extra training in 
improved conditions which shall not merely stem the tide 
of physical decay, but shall actually improve the physique 
as well as the intellectual capacity of the finished students. 


MUNICIPAL TELEPHONY. 


THE recent Local Government Board inquiry at Hull, of 
which we conclude a report elsewhere in this issue, and 
the discussion last week of the Glasgow Corporation Tele- 
phone Department finances by the Town Council of the 


. interval. 


* gecond city," afford plentiful material for a few passing 
observations on the latest form of the craze for municipal 
trading. The proceedings at Hull show very clearly the 
haphazard manner in which Town Councils are willing to 
rush into the telephone business under conditions which, во 
far as we are aware, are not supported by any other 
authorities on telephone exchange working. It appears that 
the original report was prepared early in 1900, and was in no 
way amended this summer, when it was decided to proceed 
with the scheme, although three years are known to produce 
important changes in telephone practice, and although the 
local telephonic conditions had greatly changed in the 
Further than this, it is clear from the evidence at 
the inquiry that, apart from practical imperfections in the 
proposed system, neither the report nor the estimates paid 
adequate attention to the important question of spare plant. 
There is а consensus of reliable telephone opinion and experi- 
ence that not much over 60 per cent. of the plant of a large 
and growing telephone system can be in use at any given 
time, The effect of this on the average capital cost per sub- 
scriber is apparent to anyone who gives close study to the 
practical conditions of the telephone exchange business ; yet 
the advocates of municipal telephony never, to our know- 
ledge, have given this important factor its true value in con- 
sidering the cost of conducting a telephone service. 


We note with surprise that at the Hull proceedings, the 
switchboard was considered to be а mere mechanical detail 
not worth discussing. It appears that a switchboard on the 
old-fashioned magneto “ring-through " system was originally 
recommended, but at the inquiry this specification was 
thrown overboard, and it was stated that a different system was 
to be adopted, which the Corporation witness refused to describe. 
The inspector subsequently ruled out questions relative to 
the switchboard, on the ground that it was an unimportant 
detail, not affecting the actual object of the inquiry. Since 
the style of switchboard not only dictates the whole arrange- 
ment of the exchange, the construction of the subscribers’ 
instrumenta, and to a certain extent the design of the sub 
scribers’ lines, but also directly governs the kind of service 
that is to be given, it is astonishing that any man qualified 
to preside at a telephone inquiry should deem it to bea 
detail of no importance. 


Hull, at any rate, has been thoroughly warned by the 
ventilation of the subject at the late inquiry, and will 
doubtless not venture to proceed with its telephone scheme 
on the lines originally laid down. But what is to be said of 
Glasgow? Glasgow is wallowing deep in the mire of an 
unsound and uncommercial telephone enterprise, and is 
making the most prodigious splashing and shouting in order 
to conceal from the uninitiated the real state of affairs. 
Glasgow, like the other municipalities that have taken up 
the business of telephony, was led into it on the basis 
of estimates purporting to show that the average capital coet 
of telephoning a town ranges from £18 to £20 per gub- 
scriber’s line. The Glasgow accounts recently published 
show. a total capital expenditure of £270,000 for 9,122 
instruments, an average of over £29 10s. per instrament. 
One does not need to have built the first telephone line in 
London to know that in a modern telephone system all Los 
instruments do not represent lines, Many subscribers’ lines 
have two instruments on them, some have ten or à dozen. 
Yet in the discussion at Glasgow these 9,000 instruments 


A 
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are freely flourished as “subscribers.” If the Glasgow 
Corporation telephone statistics were more completely 
stated, the accounts would bear a very different interpre- 
tation from that put on them in the Chamber of the Glasgow 
Town Council. | 

Ав to the operating expenses at Glasgow, there are but 
two comments to be made, both arising from the report 
of the auditors. No practical man believes in municipal 
accounts, and we are, perhaps, greater disbelievers than 
most; if so, we find weighty confirmation of our dis- 
trust in the comments of the auditors on the accounts of 
the Telephone Department of the Glasgow Corporation. 
It is there pointed out that no depreciation has been 
allowed for at all. Depreciation is a well-recognised item 
of telephone expense, and at Glasgow it ought to assume 
a large figure, as much of the Corporation tel-phone 
system is well known to be fit only for the scrap-heap. 
Another paragraph in the auditors’ report runs as follows :— 
„In our opinion the lime has now come when the canvassing 
erpenses should form a charge against revenue." This recom- 
mendation throws such a peculiar light on the methods 
by which the operating expenses of the Glasgow Corpora- 


tion Telephone Department are calculated that it needs 


no comment whatever. 


It is not only in the United Kingdom 
that private electrical enterprise is in the 
hands of the municipal oppressor. Shanghai has for some years 
past had its own controversy, in which the electrical con- 
tracting firms have wrestled with the municipality and its elec- 
trical department respecting the injustice which they impose 
by carrying on business as electric fittings suppliers and 
installation contractors. Over and over again have the 
affected firms tried to knock something akin to fair 
dealing into the ways of the Council, but withont 
satisfaction. It is quite likely that one of the points 
used by the complainants in their arguments with the 
municipality was the refusal of our House of Commons 
to let the London County Council, and those for whom 
it acted, have the wiring and fittings clauses embodied in 
a recent Bill. But what does the Shanghai Council вау to 
this? We do not quote the exact terms, for the discussion 
is too lengthy; but, in brief, this is the line of defence 
adopted :—'* England and Shanghai are not the rame 
place . . . . At Shanghai there is no Local Govern- 
ment Board or Board of Trade to prevent our carrying 
on the work in the manner which expediency may suggest, 
even though such may be contrary to the custom elsewhere. 
There is none to correct us, во we may transgress ав we 
please." Here, indeed, is a dignified attitude for a 
twentieth century municipal corporation to adopt. We 
tremble to think of what might become “expedient” to 
the municipal mind! Bat, happily, if there be neither L.G.B. 
nor В. of T., there is a Board of Consuls; and we shall not be 
не all surprised if the matter finds its way there before very 
long, should the Council still continue to fail in its duty to 
the ratepayers who trade within its borders. The accusers 
say that the municipal department is fitting up houses at 
bare cost, and that competition under such conditions is 
well-nigh impossible. If you wish to confer advantages 
upon the public, redace the price for energy ; there is ample 
margin, and you will thereby be enabled to check the present 
tendency to instal private independent plants, and will 
give a further incentive to the use of municipal electrical 
energy." The soulless municipal retort is this : —“ To cease 
supplying fittings and fans, to withdraw our offer of deferred 


А Voice from 
Shanghai. 


payments, to abandon our idea of establishing a showroom 
in the Nanking Road district, would inflict injury upon the 
general interests of the ratepayers, and private firms would 
keep up the price of fittings so ав to render them too 
expensive for the poorer classes of consumers.” Then, of all 
other arguments the least worthy: ‘ Supposing the quality 
of your fittings was so poor that the electrical department 
could not pass them ( ! ), and supposing your stocks run out.“ 
Then, again: We used to do a good deal worse than we 
are doing now, for we used to supply plant to any and 
everybody who came to us; now we only supply to our own 
consumers.” The remark respecting quality is really hardly 
worth taking into consideration, for the Corporation has 
itself already committed the error of importing a large 
quantity of “cheap and defective” incandescent lamps 
from Italy ; these, after supplying to consumers, had to be 
replaced at considerable loss to the department, by a lamp of 
superior material. It would have been better for the 
electrical engineer to have held his peace respecting quality 
after that municipal error. He admits that much trouble 
and labour would be saved by giving up the supply of 
fittings, and thus poses as a martyr to the public good. 

It may be thought that the matter is a local one; but the 
Shanghai electrical contractors will, if we mistake not, find 
many а sympathiser among those at home wlio have had 
some experience of municipal rivalry and tyranny in the 
same direction. We hope they will soon succeed in in- 
stilling something of the principles of common justice into 
the minds of Shanghai Councils and their permanent 
officials. 


Ir is only a short time since the 
prospectus was issued for the high-speed 
electric railway which it is proposed to construct on the Behr 
system from Manchester to Liverpool. As our readers know, 
the Bill for this line was granted by Parliament some time 
back, but up to the present nothing has been done to realise 
the project. Various descriptive articles, with photographs 
of Мг. Belir and his proposals, have recently appeared in the 
daily press, The question of high speeds is one which 
greatly appeals to the general public: but it remains still to 
be seen whether they will be prepared to pay the higher 
rates which high-speed travelling will certainly entail. The 
proposed Manchester and Liverpool line, if constructed, will 
be the first on which speeds up to and over 100 miles an 
hour will be realised in practice, although a long series of 
experiments have been carried out on a military line in 
Berlin, but so far without any apparent practical results. 
This so-called mono-rail system is well known to our 
readers; but we must confess to serious doubts as to 
whether any of the glowing resulta which have been foretold 
by its prophet, Mr. Behr, will be realised. We fail to see 
the great advantages of the mono-rail, which io reality is a 
five-rail track, as besides the rail on which the weight of the 
carriages is to be carried there are four other guiding rails. 
We should have preferred to have seen a first-rate standard 
permanent way construction ; and if any safety device were 
thought desirable, it could have been provided by means 
of a couple of guard rails situated either between or at the 
ride of the main tracks. It is well known to all railway men 
that speeds of 80 and 90 and even up to 100 miles an hour 
are perfectly safe on ordinary railways, if properly oon- 
structed, and that the only reason why the higher speeds 
have not, up to the present, been adopted by railways is due 
to the cost of working at such high speeds, This fact has 
been clearly demonstrated over and over again in the long- 
distance high-speed runs which have at various times taken 
place in the гасе to the North.” We must admit that, 
after the most careful study of the proposed Behr con- . 
struction, we do not see anything to recommend it, or which 
would appear to make it more advantageous than first-class 
ordinary railway construction. 

While criticising Mr. Behr's suggestions, we cannot help 
admiring his pertinacity, and we shall certainly look forward 
with great interest to the results which he hopes to achieve 
on the Liverpool and Manchester Railway. It seems only 
appropriate that such a radical departure should take place 
on guch historic ground as that on which the first battle of 
the railways was originally fought. 


The Mono-Rail. 
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THE GAS ENGINE AND ITS FUTURE. 
(Continued from page 369.) 


Tue PREMIER Gas ENGINE. 


The Premier Gas Engine Co., Ltd., of Sandiacre, near 
Nottingham, make a speciality of an engine of the positive 
scavenging type, which has given excellent resulte under 
test. Up to the present date, including engines from 
150 н.р. upwards, with orders in hand, the aggregate is 
14,800 H.P. Single cylinder engines are made in sizes of 
150, 200 and 250 f. H. P.; above this power and up to 
1,200 1.H.P., two cylinders are placed in tandem. For units 


above 1,200 this 
firm offers four- 
cyinder, or double 
tandem engines. 

In the latest 
engines а separate 
cylinder is pro- 
vided for supplying 
the scavenging air 
supply, as will be 
seen in the illus- 
trations, figs. 1 and 
2, and though the 
maximum diameter 
of cylinder has not 
yet been decided 
upon, they have an 
engine in hand with 
cylinders of 38 in. 
diameter, designed for а maximum piston 
speed of 750 ft. per minute. This firm 
claims to be the first to use water-cooled 
valves and pistons, at least in this country. 

For electric lighting work governing is 
effected by reducing the gas and igniting 
every cycle. This, combined with large fly- 
wheels strongly made so as to stand high 
rim velocity, gives sufficiently steady 
running (even with single-cylinder engines) 
for incandescent lighting. Premature 
ignition is prevented by the positive 
scavenging arrangement. Four - cylinder 
enginesof this type with fly-wheel alternators 
cake up, power for power, rather less room than the vertical 
cross-compound Corliss steam engine and alternator. 

A Premier engine of 500 H p., having two cylinders 
arranged in tandem, when tested with Mond gas, gave the 
following results“: 

Indicated н.р. (three-quarter load), 489 21. 

Combined efficiency E H. J. /I. H. P., per cent., 70:0. 

Mechanical efliciency of engine, excluding fluid losses, 
81:22 per cent. 

* “ Power-Gas and Large Gas Engines for Central Stations, by 
Н. A. Humphreys, М.І Mech. E., before the Institution of Mechanical 
Engineers, December, 1900. 


Cub. ft 
Mond gas at 0° C. per I. H. p.-hour ... 52°09 
5 j B H.P.-hour ... ... 69:90 
" е E.H.P.-hour ... —. 7449 
is s Board of Trade unit 99:76 
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te, ee MM Per cent. Per cent. 
Calculated on the 1 k. . des 30 38 3400 
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With cylinders of 27. in. 
diameter, the speed is 150 revo- 
lutions per minute, while with 
cylinders 28} in. diameter, the 
engine runs well at 125 revo- 
lutions per minute. 

Though this firm employs the 
skew-gear method of driving 
the side shaft, it will be noticed 
that the cams are of the grooved 
type; the valve levers have 
coned rollers, and the valves 
are both opened and closed 
mechanically. 


Deutz Gas ENGINE. 


Of the gas engines manu- 
factured by the Gasmotoren 
Fabrik Deutz, fig. 1 shows in 
section a single cylinder, double- 
acting four-cycle engine, for 


Premire Type: Fic. 1—950-н.р. ENGINE which we are indebted to Dw 


Gasmolorenlechnik, 
1908, No. 10; 
and fig. 2 iss 
perspective view of 
an engine coupled 
to a dynamo. 
This firm has 
made a lame 
number of ра 
engines for driving 
both continuous 
current and alter- 
natiog generators. 
It will be notioed 
that the inlet valves 
are of the inv 
mushroom type, 


Premier Type: Fic. 2.—400 н.р. ENGINE. and situated 


Dxurz Exomm: Fia. 1. 


direc ly above the exhaust valves, the sectional views 
fig. 1, requiring little explanation. The piston and gland, 
are water-cooled, as well as the cylinder and exhaust 
valves. 

Four-cylinder engines of this type have been constructed 
to give 1,200 H.P., and a numb of these engines of 
1,000 Hr. are driving alternators in parallel, coupl 
direct, and usiog blast-furnace gas, the governing being 
effected by controlling the supply of explosive mixture 
of gas and air to the cylinders in proportion to the 


speed, 
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OECHELHAUSER GAS ENGINE. 
The Oechelbäuser engine, a type manufactured by a 
number of German firms, differs considerably from other 
types described, in that the cylinder is fitted with two 


Deutz ExoIsE: Fic. 2. 


pistons, though the exhaust is by means of slots in the 
cylinder walls, somewhat similar to the Korting engine. 

The explosion of the mixture of gas and sir taking place 
between the two pistons, they аге forced in opposite 
directions, and to accommodate this arrangement the crank- 
shaft has three cranks ; the front piston is directly connected 


to the central crank in the usual manner, but the back 


А recent case in the High Court is typical of the kind of 
claim which may be made against a tube railway company 
when commencing their undertaking. It appears that an 
action was brought by the owner of certain flats in the 
neighbourhood of Sloane Square for an 
injunction to restrain the Great Northern, 
Piccadilly and Brompton Railway Co. 
from creating a nuisance. The company 
had found it necessary for the purposes of 
their undertaking, and in order to clear 
away the soil taken from this section of 
the tunnel and to connect the station 
with the tunnel by a subway, to sink a 
shaft within 25 yds. of the plaintiff's 
premises. The work of clearing away the 
tunnel soil was carried on continuously, 
day and night, and the plaintiffs com- 
plained of (a) carting clay, earth and 
other materials between 10 p.m. and 8 a. m.: 
(b) rocking and emptying earth wagons 
between the same hours; (с) hammering 
timber and using a steam crane between 
the same hours; and (d) shouting, singing, 
and bawling by day and by night. 

The plaintiffs contended that the 
defendants could not discharge the 
onus of proving that the work they were doing was 
within their statutory powers, tbat it was being done 
reasonably, or that it was reasonably necessary for the work 
authorised to be done. The defendants, on the other hand, 
relied on their statutory powers, and called Sir Benjamin 
Baker and Sir Douglas Fox to show that they were acting 
reasonably in the construction of their works. It was 


Ky, Кз, Trunk pistons ; в, Air inlet: D, Air receiver; c, Air ports; в, Gas inlet 
Dj, Gas receiver; c, Gas ports; с, Exhaust ports; L, Gas and air pump. 


PLAN or OgoHELHAUsER ENGINE. 


piston has a cross-head with side rods, which, by means of 
connecting rods, actuates two cranks at 180° with the centre 
crank. An extension of the back piston rod has a piston 
attached, which constitutes a gas and air pump. 

For driving dynamos this type of engine is built in unite 
varying from 300 to 1,000 R. P., teveral engines being 
employed for driving alternators in parallel. 


(To be continued.) 


THE LAW OF NUISANCE. 


PERHAPS Шеге is no industry more nearly affected in 
modern times by the law of nuisance than that which has 
to do with the spread of electricity as a means of dis- 
tributing light and power. We do not say that electricity 
itself ів often the causa causans of an action for nuisance; 
indeed, there are only a few cases on record where actions 
have been successfully brought to recover damages for 
injuries alleged to have been caused by escaping electricity. 
But within the last few years the introduction of tube 
railways has led to a number of questions between the pro- 
moters of these undertakings and the owners of property 
whose comfort is interfered witb, either during construction 
or working, and in view of the fact that many tubes are 
about to b: laid beneath the metropolis, it is of the greatest 


importance that the law of nuisance should be clearly under- 
tood. лл. 


\ 


shown, however, that prior to November, 1902, the 4де. 
fendants had been carrying out their operations as ordinary 
lessees, aud were not then acting under statutory powers. 
In respect of the nuisance occasioned during this time, the 
Judge awarded the plaintiffs the sum of £20 damages, but 
upon the rest of the case he said : — 

In this case, if the railway company were using all the 
reasonable care which experience and engineering skill could 
devise, they are absolved. Public works of this kind must 
be extremely objectionable to people in the neighbourhood, 
but the question is whether the annoyance can be avoided in 
the reasonable carrying out of these works according to the 
best methods, in the light, not only of what was done in 
other cases, but of the knowledge which engineers in oom- 
mand have acquired from those cases. In my opinion, the 
railway company has, upon the whole, so acted reasonably, and 
they have promised to do what they can to reduce the noise 
of rocking the skips by the use of wooden instead of iron 
shovels, It would be equally unreasonable to require them 
to acquire more of the land, which they had, in fact, scheduled, 
when what they were now doing worked well" His Lord- 
ship also quoted with approval the following dictum of the 
Master of the Rolls in the case of Southwark and Vauxhall 
Water Co. v. Wandsworth Board of Works (1898) 2 Ch. 
603, where he said: —“ The only obligation on the 
defendants was to use reasonable care to do no unnecessary 
damage to the plaintiffs.” 

Where a private Act of Parliament is silent as to nuisance, 
the company are exempt from liability except to the extent 
laid down by the House of Lords in Geddis v. The Pro- 
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prietors of the Bunn Reservoir (8 App. Cas. 455) where 
Lord Blackburn said: —“ It is now thoroughly well 
established that no action will lie for doing that which the 
Legislature has authorised, if it be done without negligence, 
although it does occasion damage to anyone; but an action 
does lie for doing that which the Legislature has authorised 
if it be done negligently, and I think that if by a reasonable 
exercise of the powers either given by statute to the pro- 
moters, or which they have at common law, the damage 
could be prevented, it is, within this rule, negligence not to 
make such reasonable use of their powers." 

It may be observed that Lord Cross’s Committee made 
certain recommendations with regard to the liability for 
nuisance. They expressed the view that where land is 


taken compulsorily for the purpose of a generating station, 


the undertakers should not be subjected to any further 
liability than that which, according to Lord Blackburn, is 
imposed by the common law in the case of persons exercising 
statutory powers and duties. Оп the other hand, where the 
dite for a generating station is acquired by agreement, the 
Committee are of opinion that the uudertakers ought to be 
subject to the liability imposed by the common law. 

What, then, is this liability at common law ? 

This question is best answered by reference to the case of 
Shelfer v. The City of London Electric Lighting Co. (1895, 
1 Ch. 287). In that case ап electric lighting company 
erected powerful engines and other works on land near a 
house which was subject to а lease. Owing to excavations 
for the foundations of the engines, and to vibration and 
noise from the working of them, structural injury was caused 
to the house, and annoyance and discomfort to the lessee. 
The lessee aud the reversioners brought separate actions 
against the company for an injunction and damages in 
respect of the nuisance and injury thus occasioned. 

Mr. Justice Kekewich, after finding in the evidence that 
the defendants had created a continuing nuisance as regards 
the lessee, and had caused a structural injury to the 
house, held that both the lessee and the reversioners were 
entitled to relief, but under the circumstances, by way of 
damages and not of injuuction. The plaintiffs in both 
actions appealed against the refusal of the injunction ; and 
the Court of Appeal held that there was nothiog in either 
case to justify the Conrt in refusing to aid by injunction 
the legal rights which had been established, and that the 
appeal should be allowed. 

he foregoing observations will have made it plain that 
the tendency of modern legislation is to relieve electrical 
companies and companies which make use of electricity 
from the risk of vexatious actions for nuisance ; inasmuch 
as every undertaking of any magnitude necessitates the com- 
pulsory purchase of laud. 

But there are other causes operating in a similer direction. 
The Courts by slight and almost unnoticeable changes are 
gradually modifying their rigorous attitude towards nuisances 
which are created in the interest of the public at the expense 
of individuals. Moreover, regard is had to the situation of 
the works in question. What would be a serious nuisance 
in Belgravia is not out of the ordinary in Whitechapel. 

It follows that so long as the promoters of an electrical 
undertuking pay all proper regard to the comfort of those 
who live in the neighbourhood of their works, and do 
as little damage as possible, there is but little fear of the aid 
of the Courts being invoked to restrain the progress of the 
works by injanction. 


ELECTRICITY ON THE FARM. 
By Е. GUARINI. 


Амоха the innumerable and ever-increasing applications of 
electricity, those of agriculture, while not of secondary 
importance, are none the less somewhat rare. Nevertheless, 
we can say without fear of making a mistake, that the future 
of agriculture 18 an important factor in the applications of 
electricity. Electricity responds to all the needs of modern 
farming. Ву electricity we can increase the produce of the 
earth more quickly than by any other means; by electricity 
we can work vast expanses of land more quickly and better 
than by steam; one can work at little expense all agricul- 


tural machines—the most easily divisible of all forces, elec- 
tricity permits of great economy; and, lastly, farms can be 
lighted in а manner at once more hygienic, lees costly, more 


Fic. 1.— Н вілоз PORTABLE MOTOR FOR AGBICULTURAL PURPOSES. 


agreeable, and especially more safe, since а well-arranged 
installation makes fires almost impossible. However few 
installations of this kind there may be at present, one 
important firm, the Socié:é Hélios, of Cologne, seems to have 
made a speciality of them. They have, indeed, fitted up 
almost all the model electric farms in Germany, in parti- 
cular those of Simmern, Quednau and Crottorf. 


Fic. 2.—Motor DRIVING CREAM BEPABATOB. 


These three establishments differ in the means employed 
for the production of the electricity. 

At Simmern the source of energy is the river, 8 
Quednau it is a steam engine, and at Orottorf a waterfall 1s 


4 Ё. 


—————À—— a ee Te d ee ae 
Vol. 53. No. 1,346, Виртвмвив 11,1909.) THE ELECTRICAL REVIEW. 411 
— M —————— — jĩ . ĩ⅛ðͤ 


utilised, which is assisted during periods of drought by a 


steam engine. 


At Simmern, the turbine constructed by Béché drives an 


11-kw. dynamo (110 volts), connected with the mains, and 
with a battery of accumulators of 62 elementa, having а 
capacity of 95 ampere-hours (for a 10-hour discharge). 
During the periods in which the entire output of the dynamo 
is not needed for the farm work the surplus is used to charge 
the accumulators, On the other hand, when the output is 
not sufficient for the needs of the farm, the accumulators are 


used as well We will not describe the 
lighting arrangements, as they present no 
new feature. 

The choice of the motors has been guided 
by the desire to replace as far as possible 
men and animals, They are therefore all 
easily portable. Moreover, for machines 
needing a certain power, it has been 
considered sufficient to instal only one 
motor powerful enough to work them all. 
The employment of a special motor for 
each machine has been generally avoided, 
because the efficiency of small-sized 
motors is less than that of large ones. 
The motor is placed near the machine 
it works, and is carried in a kind of 
wagon. 

At Simmern the motor used is of 
10-H.P., running at a speed of 1,200 
r.p.m. (fip. 1). The truck with the 
electro-motor is better than a steam 
engine, since, apart from the danger of 
fire, it does not need a skilled operator; 
the connections once made, it can 
be immediately started, differing in 
this respect from the steam engine 
which requires the presence of a mechanic, and needs one or 
two hours stoking before it will go. However, in agricultural 
matters, to get the whole of the advantages of an electro- 
motor, the work must be judiciously divided among the 
various machines, 

When the latter are on a platform, a small motor 
is used to work them, fixed on planks, and movable 
by two men. Fig. 2 representa, for example, how а 
small motor of 2 н.э. works a centrifugal separator, 
capable of separating the cream from 430 litres of milk 
per hour. 

The large 10-H.P. motor on the truck drives by a belt a 
carrot cutter (fig. 8), placed at the side of the motor, and 


cutting 650 kg. per hour, as well as a machine for crushing ` 


cakes of linseed at the rate of 500 kg. per hour, and lastly, a 
pump delivering 10 cubic metres per hour, supplying water 
to the stables. 


The same motor, which is powerful enough to work а 
threshing machine, also actuates, by a belt through the 
platform, a straw-cutting machine, capable of giving 150 kg. 
per hour. 

The oonnections, being of flexible cable, permit of the 
motor being placed in any position. 

The employment of electricity has given at Simmern, 
besides considerable advantages, unbounded satisfaction. 

The farm at Quednau belongs to Prof. Backhaus, of the 
University of Konigsburg, and has an area of only 165 
hectares. А dairy has been established 
there capable of giving 10,000 litres of 
milk daily. Here has been installed the 
power station. | 

А “ Wolff" engine of 50 H.P. serves 
the dairy, and drives two dynamos; 
the first, a four-pole machine giving 
90 amperes at 500 volts, serves the 
motors some distance away ; the other, 
a two-pole machine, gives 80 amperes 
at 220 volts, or instead 18 amperes at 
320 volts. In the latter case, it is used 
to charge a battery of accumulators 
(Pollak system) of 120 elements. These 
accumulators are used for the lighting of 
the farm and fields, as well as for run- 
ning several motors in the evening, 
when the steam engine is stopped. 

The current produced is led from 
the switchboard to the motors and 
the lamps, the latter beiog sbundantly 
distributed over all parts of the farm, arc 
lamps in the yard and incandescent lamps 
in the dwellings, stables, barns, 
kitchens, &c. Electric heating, besides, 
is in use at Quednau. Whereas at Simmern 


Еа. 4.—PoRTABLE TRANSFORMER. 


two motors were sufficient, at Quednau it has been deemed 
necessary to have three, 

The first, a fixed motor of 24-H.P., drives a machine for 
straw cutting and another for carrot cutting; the second, 
a portable one of 15-н.Р., drives, by means of belting, 
two mills, a machine for crushing cakes of linseed, and a 
water pump; it is also used for a thrashing macbine and a 
circular saw. The last motor, also portable, is generally 
used in the granary, and drives a mill. It is connected up 
to the lighting cables. 

Apart from the motors referred to above, Quednau 
possesses an electric plough. The Helios Co, who 
have made the installations, construct two types of electric 
plonghs, worked by a motor with a stationary car or instead 
by two motors. The first of these systems consists of (a) 
the car carrying the motor, which із placed on one side of 
the field ; (5) the stationary car p on the opposite side ; 
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and (c) a rope to transmit the motion. In the second 
system, the stationary car is replaced by a motor, then one 
of the motors serves for the going and the other for the 


Fic. 5.—Sus-staTion AT Horporr. 


return of the plough. The first method is less expensive 
than the second, but the latter, which absorbs as a maximum 
60 H.P., ought to be employed for very hard earth and 
for the ploughing of furrows 36 metre deep or more. This 
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services to agriculture, especially if the farmer owns a 
waterfall. 

In many cases, however, the working can only be made 
economical by the addition of a fairly important industry. 
At Quednau, a comparatively small erterprise, electricity 
replaces 12 horses and eight men; unless thia were the case, 
either the value of the producta would suffer or the work 
would not be done so well. The most important item in the 
general expenditure of a farm is that of working expenses. 
Diminish the latter by the aid of electricity, and we shall 
see agriculture regain its position wherever tbe coet of an 
installation is not insurmountable. 

The addition of a secondary industry is not, however, a 
sine фий non of economy for an electric farm. The same 
result can be obtained by the association of several farmers 
for the use of current supplied by a central station. The 
station at Crottorf, in the province of Saxony, demonstrates 
this fact. Use is made of alternating currents at 7,000 
volts, from 500-Kw. alternators. The voltage of 7,000 is 
justified by the fact that the distribution is scattered over 
districts with a radius of 80 kilometres. The power is obtained 
from a waterfall of a height cf 2°7 metres, with a volume of 
6,450 cubic metres per min., acting on three turbines ; these, 
by means of gearing, work а common shaft, which is directly 
connected to the alternator, also driven by a steam ergine, if 
necessary. Another generator is installed, worked only by & 
steam engine. For ће average demand of current, the tur- 
bines, which represent 350 H.P. to 500 н.р. are sufficient. 
When the volume of water is. insufficient for their needs, or 
when the demand is too much for them, the steam engine is 
used with them. Here, where we cannot be certain of 
hydranlic power, the steam engine alone is sufficient for the 
production of the current, and can cope with the demand. 
The current is directed to the necessary places through sub- 
Stations, in which, by means of rotary converters, the 
alternating current at 7,000 volts is transformed to а con- 
tinuous current of low preesure suitable for lighting purposes. 
Respecting the lighting, every sub-station is provided with 
accumulators, which are charged during the day, and at night 
time are used in conjunction with the converters. 

From henceforward the utility of the station is assured. 
The machines thus utilised are, moreover, of little conse- 
quence in comparison with the end attained. For working 
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Fic. 6.—ELECTBICALLY:DRIVEN THRESHING MACHINE AT CROTTORF. 


latter type is used at Quednau. In а report which Dr. 
Backhaus has made on the results of his experimenta, he 
declares that electricity is capable of rendering great 


the motors recourse is had to a special circuit, with a low- 


pressure current, transformed from ап alternating high 


pressure current by the sub-station converters, 
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Fig. 5 represente the sub-station at Hordorf. When the sub- 
station only contains a transformer, it is sheltered by a sheet- 
iron construction. If the transformer is,on the other hand, of 
very small size, it is placed on poles. What has been especially 
tried at Crottorf is the use of electricity for threshing corn. 
Fig. 6 shows an installation of this kind with a portable 
motor. There is at Crottorf also a kind of movable sub- 
station, which can be connected up wherever desired, even 
in the open fields, to the main high pressure cables (fig. 4). 
It is to be hoped that the farmers in the Crottorf district 
will understand the profit to be obtained from such an instal- 
lation. The foregoing article, although briefly expressed, will 
show, we hope, how great an economical importance elec- 
tricity has for agriculture, and we do not think we are 
poe in as erting that in electricity will be found the 
uture of the mother of industries. 


NEW METHOD OF JOINTING AND 
SUPPORTING TRAM-RAILS. 


In the accompanying drawings we show a new patent system 
which has been jointly devised by two members of the City 
Surveyor's staff at Sheffield. It consists of a transverse 
girder passing between and under the tram-rails, and carry- 
ing two plates. The plates in turn support and are secured 


Fia. 1. 


Fig. 4. 


to the tram-rails at the joints, апд also at the centre of the 
rails, which may be of any length and laid to any gauge. 
The plates on the transverse girder will be bolted or riveted 

it before arrival on the site of the works, The neces- 
sary bolt or rivet holes will be drilled or punched in the 


plates, girders and tram-rails, in their correct positions at 


UT a. — 2 


the shop, so that the drilling of further holes on the site 
of the works will be rendered unnecessary. In double. 
junctions and on curves where the jointe of the tram-rails 
do not come ео one another the transverse girders can, 
if necessary, be shortened, though this will be avoided as 
much as possible, and the transverse girder carried from 
rail to rail. Cases will occur in which the plates to carry 


points and rails will vary in shape and size, and in which 
the transverse girder will have to carry more than two plates 
and rails, but the patent will be equally applicable to these 
and similar cases. 

It is claimed by the patentees that the adoption of their 
method will render the use of fish-plates and tie-bars un- 
necessary, will prevent the vibration so common in tram- 
rails laid according to present methods, which is so detri- 
mental to the wear of the rails, and which causes the displace- 
ment and consequent expense in the maintenance and repair 
of the paving. It will also recure greater uniformity of 
track than is possible under present conditions, as the trans- 
verse girder embedded in concrete will secure the one rail 
firmly to the other. 


BERLIN AND SANDY POINT. 


THE Cologne Gazelie last week gave a sémi-official 
report of the preliminary Wireless Telegraph Con- 
ference which was held last month in Berlin, the 
President being Herr von Sydow, Under-Secretary of 
State for the German Post Office. The report formulates, 
as resolutions, a proposed agreement between the Powers 
to regulate wireless signalling. The first resolution is to 
the effect that coast stations shall be obliged to receive 
and transmit all telegrams from and to ships at sea, without 
respect to the system. In order to facilitate such oom- 
munication, all necessary technical information as to equip- 
ment shall be published, and precedence is to be accorded to 
messages relating to shipwrecks and to ships in distress. 
The first resolution also stipulates that tariffs are to be 
based as now, plus a special charge for the use of the wire- 
less telegraph apparatue, all computed from the number of 
words, ав agreed by the country to which the station ashore 
or afloat belongs. A second resolution provides that the 
wireless telegraph service shall be so regulated that the 
individual stations sball disturb one another as little as 
possible, These resolutions are reported to have been 
accepted by Germany, Austria-Hungary, Spain, the United 
States, France and Russia, with certain reservations in the 
case of the United States. The British delegates, with 
befitting prudence, decided to lay them before their Govern- 
ment. Italy, having already bound itself hend and foot to 
the Marconi system, is for 14 years prevented from exchang- 
ing telegrams with stations on other systems. The United 
States, on the contrary, is by law obliged to maintain the field 
open to all systems, Great Britain is in the happy position 
of being able to do as it pleases; there is, however, an 
agreement constituting a monopoly between the Marconi 
Company and the London Lloyds, We trust that the 
British Government will maintain this healthy condition of 
freedom, encouraging the development of wireless telegraphy 
by the same methods that have led to success in other 
applications of science to commerce, meanwhile assisting 
mattere, if necessary, in cases of wilful annoyance of one 
installation by another, when it can be proved that the inter- 
ference arises from malicious opposition, and when the 
opposition сац be located. 

The resolutions of the Conference strike us as being some- 
what premature. It is too early in the day to lay down the 
law that all stations are to receive messages by all systems. 
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It requires at least another Berlin Conference to tell us how 
such en lout cas apparatus is to be arranged. And it 
requires yet a further Berlin Conference to inform us how, 
in the case of such a contract as that entered into by Italy, 
the apparatus is to be made selective or exclusive. Is it to 
be by codes or by nodes? The Naval Manceuvres this year 
have taught the Admiralty how impossible it is to pick 
and choose between wireless signals, and the experience at 
the yacht race has informed the world that not even the 
Marconi Company, with all its vaunted pretensions to 
syntony, can avoid being pestered by the signals of other 
installations, It will be time enough to legislate in regard 
to monopolies when the monopoly has justified its existence, 
and has learnt to build solid fences in place of what to-day 
are but flimsy hoardings, too weak even to stand up against 
the paste-brush of its own bill-posters. 

The yacht race fiasco is especially instructive, and may 
well be taken account of by Governments, because the 
installations were erected, apparently, in good faith tor com- 
mercial ends. It was not of the nature of a scientific expe- 
riment. We may, therefore, presume that if it had been 
possible, by arrangement of apparatus, to prevent mutual 
interference, this, for financial reasons, would have been 
done. The alternative would have been to introduce a 
little commercial courtesy into the battery solutions at the 
various stations; it is a salt which cannot be obtained by 
legislation, but it is an invaluable specific in cases of this 
kind. It is contemptible, even in commerce, to “ queer 
another man’s pitch.” It is not playing the game. 
We suggest that, owing to the extraordinary oondi- 
tions that govern wireless telegraphy, the difficulty of 
localising offenders, the unmatured state of the apparatus, 
the doubts as to the validity of patente, and the over-ruling 
urgency of messages from distressed vessels, legislation must 
needs wait. But in the meantime commercial courtesy 
might form an excellent substitute. 


STREET TRAFFIC PROBLEMS. 


THE perpetual problem of street traffic is being perpetually 
resolved; it is not new in itself, although its aspects are 
changing always. Before ever there were any papers or 
Parliamentary Commissions we may be sure there was a 
street traffic problem just as there was a labour problem, 
а food problem, and a sex problem. Our requirements 
are ever greater than our facilities ; or, as some would 
have it, when facilities are created to serve some latent 
need, the demand soon romps ahead of the supply. The 
supply of roads, or of litters, or sedan chairs, or mail-coaches, 
or electric cars has never yet satisfied the diabetic but 
immortal need of the people, and we hope the bad day of 
satiety will never dawn. 

We are in a less happy position than the savage who sees 
nothing beyond the next cocoa-nut, and sees the way to it 
with perfect clearness, and knows that he need not worr 
about getting it till tea time ; for we, being saturated with 
Board Schools and statistics, and panting, straining 
journalism, see into the next generation but one, and 
inevitably blur, or blot out, the perspective of our immediate 
future. That is why we become daily more panic-ridden, 
more driven by the devil of hurry in everything we do. We 
forget that, in this world, perfection is commercially im- 
possible. A satisfied world would be а stagnant world. We 
are for ever tormented by the thought that our rate of 
increase is overwhelmingly greater than our rate of progress, 
and that a few years will see us involved in some kind of 
catastrophe unless immediate and enormous schemes are 
launched for our salvation, Modern means of communica- 
tion and inter-communication have brought the whirr of 
the world’s details to our ears, and our nervous system is 
always on the edge of hysteria except when it has fairly 
tumbled over. 

Just now we are wearing ourselves out of a fit of nerves 
about the congestion of traffic in cities ; and all that can be 
said, and written, and put on diagrame, for the next 
hundred years, has been said, and written, and drawn, 
during the last few hundred days, until the meanest man in 
the street talks, with an air of certainty ard discrimination, 


about motor vehicles, shallow subways, and flying machines ; 
or of the comparative merits of the various species of street 
tram Ways. 

The housing problem, lately a panic puzzle, has been 
submerged by the traffic problem ; even cleverly, and not 
too illogically, merged into the latter, the one made 
dependent on the other, and, luckily enough, producing two 
powerful bands shouting for each other. 

Every day sees more people wanting to get from point to 
point a little more frequently, a little more comfortably, 
and a little quicker ; and every day sees more people, with 
something over after buying their bread and butter, who 
turn it into trams, and tubes, and cabs and "buses in the 
hope that it will be transmuted again into gold. 

But to feel a want involves nothing more than an 
instantaneous mental process, while to fill it entails action 
in the concrete, with a corresponding passage of time. 
There is, therefore, a lag between the call and the coming, 
during which period the want is battening on itself and оп 
any scraps of comfort which may be thrown in the interval, 
so that the pleasure of grumbling about inadequate 
travelling facilities never will be denied the human race. 

There is no new problem to solve, there is only Lew 
material to work with given every now and then. 

Of one thing the most timid investor may be quite 
sure, that there is ample scope in Great Britain for the 
champions of any conceivable system or method of traction, 
although over 50 millions have been spent on electric 
tramways alone already. 

The field before the automobile is illimitable, and it may 
be found competing, in some improved and leas expensive 
form than has been seen hitherto, with rail - guided cars; but 
it should be remembered that improvements will come also 
to the latter. Such competition can do nothing but good 
permanently, and it should be welcomed; but, before the 
competition becomes active, annoyance is likely to be caused 
by the perkily hostile attitude towards trolley roads assumed, 
since breaking through its shell, by the motor-car industry. 
Live and let live will be the cheapest and best policy jdst 
now, and it will be found that the hunting grounds of the 
automobile do not, as a rule, parallel existing tramlines, 
but extend them, surround them, and feed them, each 
becoming complementary to the other. 


ELECTRICAL ENGINEERS AT ONE GUINEA 
EACH. 


Bx T. CAMPBELL FUTERS. 


THERE is an old proverb which says: —“ A little knowledge 
ів a dangerous thing“; but this is evidently not to be the 
case in electrical engineering, ав anyone who aspires to 
become a member of this honourable and lucrative profession 
may do во by joining one of the correspondence colleges 
which have become such an educational feature during the 
past few years. 

Such а college has been established in the North of 
England under the title of the ** Northumberland and Durham 
Correspondence College of Electrical Engineering, and 
from а publication entitled ‘ Electric Science and Art, 
issued by the College, we are informed that fer a fee of 
one guinea anyone can become an up-to-date electrical engl- 
neer and obtain “lucrative employment by being able to run 
dynamos and motors, and to understand volt and ampmetert, 
the management of lamps and circuit connections. 
this is the result of our instruction being original and abeo- 
lutely without parallel in the methods employed for teaching 
electrical science, for when the course of the college 18 
completed our students can, in addition to their ability to 
manage electric machines, originate inventions and improve 
ments with such success as does not result from any other 
known system of electrical tuition.” 

“ The course consists of 20 lessons, and a final examina 
tion for a certificate.” | "T 

“Electric Science and Art, published monthly, й of 
of, and gives complete answers to, all questions that Tale 
importance to students of electrical engineering, and 
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contains à few testimonials from * Graduates of the College," 
one of which says :—** The learner is taken, step by step, and 
is taught clearly the basis of all electrical mysteries (to the 
man in the street). There is no jumble of words and 
meanings, as you get from text-books, Equations, both 
magnetic and electric, are simplified, so that an average 
schoolboy may understand them.” 

The value of the knowledge, however, may be judged from 
a few of the questions and answers; and one noticeable 
feature is that students may answer their own questions, for 
instance: 

Question 3, and Answer. By J. Dick. What size of 
a dynamo would you select as the most economical for a 
steady output of 19 kilowalls of current ?” 

“ I would prefer a dyramo made to generate 20 per cent. 
more potential of current than what was required, as in this 
way, by slightly reducing the speed, the dynamo would not 
be overtaxed with resistance due to heating, while the 
required current would be obtained with increased economy. 
I would, therefore, put in a 23-K w. dynamo; for as 100: 
120 :: 19 to 22: 8 or nearly 23." 

In another answer: —“ In the case of commutators for 
arc lighting dynamos, in which there are few segmenta, the 
insulation is provided by air spares between the bars, about 
4 in. wide." 

Evidently Mr. Dick might with advantage read one of 
the despised text-books, if only to learn the difference 
between “potential” and “current,” as might another 
student, who speaks of “ the wad/s of current.” (The italics 
are the writer's.) 

Questions 12, 13 and 14 are extremely interesting and 
useful, all asked and answered by the same student, who dis- 
plays his great learning on compound winding :— 

* What occurs with a compound-wound motor, when the 
load increases and the speed of the armature reduces ? 

“ The current finds а path of reduced resistance through 
the shunt coils, and in this way prevents the heating of the 
armature coils, that are in series with the thin wire coils of 
the field magnet. 

* Why is the thickness of the wire of the shunt coils on 
the legs of the field magnet of & motor twice or thrice the 
thickness of that of the wire of the series coils ? 

“ The greater thickness of the wire of the shunt coils on 
the legs of the field magnet of a motor, is required for the 
extra flow of current through the shunt wire, when that of 
the series is arrested by the extra load on the current passing 
through the thin wire of series coils. : 

* Explain the mode of action of compound winding, by 
contrasting it with the mode of action of a steam engine when 
its load increases. 

„When the load of a steam engine increases, the con- 
sumption of steam redwes and the pressure of the steam 
increases. If в safety valve was not used, the increase of 
the pressure of the steam would become excessive, when the 
speed of the engine was reduced by an increased load. In 
the ваше way, when the load on a motor increases, the con- 
sumption of current reduces, and the E. M. F increases, 
unless the field magnet is compound wound, for then the 
current that cannot advance through the series coils flows 
through the shunt coils, and in this way increases the 
number of the magnetic lines of force of the field magnet, 
until they balance the increased load.” (The italics are 
the writer’s.) Now, isn’t that splendid ! 

Engineers in charge of steam engines will be interested in 
knowing that by increasing the load they will reduce their 
steam consumption. No text-books are required ! 

Question 18 is a sensible and useful question, especially 
in а mining district, but the answer is lamentable. 

* What kind of plant would you put down to lift the 
following water with pumps run by electric motors? The 
water is situated in & dook or dip working, having an 
inclination of 1 in 8, and has а vertical head of 100 
fathoms. The groth, or feeder, is 200 gallons per minute. 
It is proposed to make two lifts of 50 fathoms each, with 
three-throw pumps, whose plungers are 7 in. in diameter, 
and have a stroke of 8 in. State the size of dynamos, the 
engine and motors, and the current strength and electro- 
motive force you would require? 

If the actual feeder is 200 gallons per minute, I would 
erect plant for lifting 600 gallons per minute, to allow time 
{ог stoppages and repairs. If the efficienoy of the electric 


plant is 60 per cent. that of the steam engine, and the 
efficiency of the pumps is 60 per cent. that of the power 
applied, the  horse-power of the steam engine for 
running the two dynamos would have to be equal to 
600 x 10 x 100 x 6 
33,000 x 6 x °6 
cent. of the power of the steam wouid be lost in the engine 


itself = 336, the total н.р. of the engine The 


= 303 H.P., and as at least 10 per 


potential of the current to run one motor at the 50 fathoms 


lift should be ы = 151°5, or 151:5 x 746 = 113,019 
watts. Ав this pumping would be better done with 


an alternate three-phase current, the E. M. F. should 
be 2,000 volts, and the current strength 2000 = 56°5 
b 


amperes. This calculation supposes that /x'o generators and 
two motors are used. In proportion to the feeder, the 
power has to be trebled, but this increase is not out of course. 
Each of the generators should produce a current of 20 per 
cent, more potential than that required to be given out 
by one of the motors.” (The italics are the writer's.) 

A current of 20 per cent. more potential is good! Further 
comment is need less. 

Four other questions are interesting, inasmuch as they 
relate to an existing plant—presumably at a colliery—which 
reveals a state of things only too common when work is 
done without supervision, and on a cut contract. 

* I attend to a motor made to work with a current of 500 
volts and 140 amperes, supplied by a dynamo made for this 
output. Both the generator and the motor are compound 
wound. I find that when the load is on the motor the 
gauges indicate 500 volts and 130 amperes at the motor, and 
110 amperes апа 450 volts at the dynamo. The dynamo 
and motor only run for about 3} hours in 24, and at the 
end of the time I find that the voltage has dropped 20 volts, 
and that the journals and coils of the field magnet of the 
dynamo have become hot, and the commutator becomes во 
hot that it would burn the hand if I touched it, but the 
motor keeps quite cool to the end of the time of running. 
Now, what I want to know is this: Is the difference shown 
by the gauges, the difference of potential at the brushes of 
the dynamo? Is it correct for the voltuge to be higher at 
the motor than the dynamo; and if not, what would occur 
if the dynamo attendant was to speed up the engine to give 
500 volts at the dynamo? 

* How does it occur that the voltage drops 20 volta after 
three hours’ running, while the steam pressure remains the 
game? Is it unusual for the commutator to get so hot as 
to burn the hand; and if so, what is the cause? 

It would be interesting to see the answers to these 
questions, but it is quite evident it is high time this plant 
was overhauled by some competent engineer. 

The following is from another testimonial :— 

“ The lectures you have sent have enabled me to do work 
which I could ло! have done without them. І have just 
finished making a small dynamo for a colliery, and fit the 
colliery up complete with an electrical plant, consisting of a 
shunt-wound bipolar dynamo, output 50 to 70 volts, 40 
amperes, made by myself. A set of 27 E. P. S. second-hand 
cells, and a switchboard fit up with a Stanley patent volt 
and ampmeter, Neville’s patent automatic cut-out switch for 
use with accumulator, D.P. fuses, and D.P. switch anda 
six-way charge and discharge switch, and about 20 16-c.r. 
lamps on the pit top, offices, &c., and 10 16-с.р. lamps at 
the pit bottom, and I have put about half-a-mile of overhead 
cable bare to the colliery owner's residence, and fit him up 
with 20 16-c.P. lamps, and this is а most satisfactory job.“ 
(The italics are the writer's.) 

If this student did all this without any other assistance, it 
is very creditable, but—did he? Even at a large colliery it 
is questionable if there would be the necessary machines for 
making adynamo. Moreover, it would be most interesting to 
know what this installation cost. 

Whilst it is right for everyone to try and improve his 
position, and to acquire a knowledge of electrical engineering 
to aid him if necessary, it is absurd to suppose anyone can 
do so by merely studying, however well written, a course of 
20 lectures on paper, which will enable him to design and 
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take charge of electrical plant. It is in this way the elec- 
trical profession is degraded, and incompetent and useless 
“electricians” swell its ranks. There is no royal road to elec- 
trical engineering any more than there is to any other pro- 
fession. The worst of it is, probably 75 per cent. of those 
who do take the course in this college are connected with 
mining, and if by any chance the electrical plant is риф in 
the charge of these“ guinea ” engineers, plants similar to that 
described in the last question will, no doubt, become general. 
l'robably the worst feature is the granting of a certificate, 
which is, of course, not worth the paper it is written upon, 
as an educational guarantee, but which creates in the 
recipient an opinion of his knowledge and ability which is 
not warranted ; and in all probability he has learnt just 
sufficient to make his * knowledge а dangerous thing." 


PROTECTION: A REPLY TO MR. BYNG. 
[cow MUNICATED.] 


Now that the controversy arising ont of my previous contri- 
bution has exhausted itself, I ask a little space for reply, and 
it will suffice to limit my remarks to Mr. Byng's letters. To 
reply fully would necessitate writing a book on Free Trade, 
so | will confine myself to the principal points. Mr. Byng 
prefaces his arguments by belittling his opponents, a method 
which, as I pointed out in my former article, is favoured by 
advocates whose case is inherently weak. ‘ Lawyers who 
never pay wages themselves“; so-called * economists ’ and 
* experts" who never imported sixpennyworth of goods“; 
„journalists who never produced anything but copy ' " 
these are a few of the epithets flung at those who presume 
to hold an opinion differing from those of the Protectionist 
manufacturer. І will not follow him in this direction, but 
will touch lightly on those parts of his letter which are 
intended as argumenta. 

Consistency is not Mr. Byng’s strong point. Thus, in 
one place, he says, “ I have spoken, written, and agitated for 
Protection" ; in another he says, “ you who are a Free 
Trader, and I, a Protectionist, agree substantially on many 
arguments and facts, You grant that universal Free Trade 
is the ideal condition, yet we are receding further and further 
from that ideal condition." And again, * Take my advice, 
and do not play with the fire of Protection." One begins to 
think our author is a Free Trader in disguise, for how can a 
Universal Free Trader be, at one and the same time, an out- 
and-out Protectionist ? 

Not satisfied with claiming for himself to be both a Free 
Trader and a Protectionist, he endows me with the same dual 
qualities. This kind of inconsistency is, however, charac- 
teristic of the arguments throughout his letter. 

Thus, “ Free Trade is a religion, a fetish, a ghost. If 
adversity comes, you must still believe and say ‘Allah is 
great’; yet, a few lines further on, comes the contradiction : 
“ You have admitted many of its faults and disadvantages." 
If I admit its faults, how can I regard it as a fetish ог a 
religion ? 

In one place he makes out that the foreigner dumps his 
stuff over here below cost price, and in another this is 
contradicted by saying that the foreigner always requires 
and gets good value, and “ а good profit into the bargain.” 

Speaking of Retaliation—a point on which Mr. Byng 
misconstrues my meaning—he says: Don't try to be a 
Retaliationist—it won't wash. You would be the laughing 
stock of the Germans and Americans more completely than 
you Free Traders are now.” Воб what does his book say ? 
On p. 199 we read, in italics, © No nation without power of 
retaliation can possibly егізі for any length of time among 
nations with protective farif/'s," and on p. 200, This 
power of retaliation is the only weapon a nation has with 
which to compel a nation to lower its tariffs" And yet 
again: © England's very existence depends upon her regain- 
ing the power of retaliation.” | am well content, there- 
fore, to let Mr. Byng, of 1901, reply to the Mr. Byng, of 
1903. But how can anyone argue with such a changeling ? 
It would be almost as profitable to chase & ** will o' the 


wisp." Before leaving this point, however, le& me add that I 
said nothing about substituting the threat of retaliation for 
the real thing. That is Mr. Byng's interpretation. Nor 
does the word “ retaliation ° necessarily mean imitation." 
Further, in the quotation * With what measure ye mete, it 
shall be measured," &c., the word * measure means neither 
quantity nor length. It is not the quart pot nor the foot 
rule that is referred to. The word has a wider significance 
than ** measurement." 

It is just this confusion of terms, this mistaking of 
measurement for measure, money for value, exporta for 
selling, and imports for buying that leads to fallacious 
conclusions. 

There is a sort of automatic compensation—call it retri- 
bution, if you like—which is always at work ; irresistible, 
irrepressible. Thus, whilst it is not a difficult task to show 
that some of our industries have suffered owing to foreign 
tariffs, we must not overlook the fact that, without any 
retaliatory tariff on our part, the Protectionist nations have 
lost industries also as a direct consequence of their own 
tariff; the net advantage remaining with us, the l'ree 
Traders. To instance only one case, the American 
Tariff Act of 1883 raised the duty on the fabric used in the 
manufacture of ruchings and гоћіпрв from 25 to 125 per 
cent., leaving the duty on the finished article at 35 per cent. 
Prior to this time the American manufacturers supplied not 
only the American market, but exported largely to Canada, 
tle West Indies and other countries. The 125 per cent. 
duty not only crippled the export trade completely, but led 
to such an importation of /érilish goods that thousands of 
hands in America lost employment, and three-fourths of the 
manufacturers in that business were ruined. This is the 
sort of thing that always happens in every tariff scramble, 
and & perusal of the recognised trade journals to-day con- 
vinces us that inevitable ruin of many industries will follow 
if Dritish Protection comes to pass. ell might Mr. Byng 
exclaim, * Don't play with the fire of Protection." 

This principle of automatic retaliation or compensation is 
everywhere apparent, even in the most common-place events. 
It was impressed most strongly upon my mind last year 
when the excellent service of electric tramcars commenced 
running through Croydon into Purley. 

Now electric trams are going to solve all sorta of social 
problems, and are looked upon rightly as a sure sign of pro- 
gress. The working man is to be transplanted from con- 
gested and insanitary districts to cheap artizans’ villas in the 
country, where he can breathe thc pure air and look on 
green fields; where the lark, singing in the morning at 
Heaven’s gate, will awake him in time to catch the first 
workman’s car to town, and all that sortof thing. Well, the 
electric cars came, and the immediate result was that the 
thrifty housewife, who always buys in the cheapest market, 
took a penny car to Croydon every Saturday and brought iu 
the week's stock of provisions, the Purley shopkeepers 
naturally suffering in consequence. 

Here, from the Protectionist point of view, we have 
Croydon “dumping” its cheap surplus stuff in Parley. It 
has two markets, its own and Parley, and can afford to sell 
to Purleyites (on the production of & punched tram ticket) 
at а cheap rate, because of the increased quantity sold. 
What ів the Purley shopkeeper to do? Нож can he ге 
taliate? Can he ask that import duties be imposed on 
Croydon stuff, or that the trams should not come within 8 
mile of the boundary, or that the authorities should com- 
pensate him for his loss of custom, and во on? Не would be 
laughed at; yet the effect on his trade is the same as if the 
cheap provisions were imported from America or any other 
protected country. His sales fall off, and his rent goes пр, 
because of the increased demand fcr houses. And there 18 
not a Protectionist in the country who would lift a finger (0 
help him, or who would think that he had any grievance. 

And now, where does automatic retaliation step in? An 
increased demaud for house property springs up in Parley; 
building is commenced, and houses rise as if by magic. The 
whole place in a short time is altered ont of all knowledge. 
More trade is done, and even Croydon shopkeepers find it 
Days to open up branches there rather than rely on the 
trams for exports, And whereas a house can hardly be got 
“for love or money," hundreds of houses are now empty in 
Croydon, and rents in some parts are falling. It is bnt ? 
commonplace illustration, and might apply toa hun 
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localities ; but the principle is there. Just a word in 
parenthesis in the ear of the Industrial Redistributor. The 
new houses, resulting from a cheap electric tram service, are 
not generally workmen’s dwellings. The final effect will be 
to remove the well-to-do farther from, and the workmen 
nearer to, the factory or industrial centre. And now, 
leaving the country, with its cornfields, its woods, and larks, 
we must drop again from the contemplation of the sublime 
to the arguments of Mr. Byng. The next item in his pro- 
gramme is the peace and goodwill ” argument. It would 
not be very difficult to show that it was Protection that 
cansed the war between England and the American colony, 
and that our trade interests prevented а war а few years ago ; 
but it is more interesting to let the Mr. Byng of 1901 
answer him of 1903. 

Says the latter :—** Another favourite theory of the kindly 
Free Trader is that Free Trade will bring peace and good 
will amongst nations. Ever since we have had Free Trade 
England has been at war in some part of the world or other. 
. . . Bo much for the connection between Free Trade and 
peace and goodwill of other nations towards us.“ Now turn 
to p. 204 of “ Protection," by the Mr. Byng of 1901, and 
read the inscription on the other side of the shield. ‘‘ If 
Great Britain should exercise the right which every other 
country exercises, ‘he right of retaliation, the penalty will be 
international complications, the rnpture of friendly relations 
with foreign powers, perhaps Wak ! 

Let no one dream of Protection unless he realise the 
risk to be run." "The two Byngs, therefore—the 1901 and 
the 1903—cancel each other. 

In his letter, Mr. Byng objects to the theory that goods 
exported are payment for goods imported. Such a theory, 
he says, is fallacious, mischievous, and without common 
sense, as I will show." He does not show it, but with that 
kind of dogmatic assertion which passes for argument 
throughout all his writings, he says: “ No sane man could 
bring such theories forward. We shut our eyes and open 
our mouths, and wait to see what the foreigners will send 
ug" Sanity, indeed ! 

But, before attempting to controvert our friend's objection 
to the theory, let us again turn to this precious book of his 
and see if we can find further enlightenment on this vexed 
question. Yes; here it is. On p. 70 we read :—* If 
foreign nations send us goods they naturally require pay- 
ment for them, and if we put the word export for pay- 
ment, never mind in what form the payment is made, no 
doubt the theory that imports must be paid for by exporta 
is true." 

Having made this fatal admission, he seeks to modify it 
by attaching a special interpretation to the word exports ; 
but if he will only grasp the idea that buying and selling in 
themselves are each only half of a transaction, a complete 
exchange of commodities—viz., the exchange of imports for 
ex ports—being the whole, he will simplify matters for himself 
considerably. There is no doubt he really feels, in his heart of 
hearts, that the theory is true, and he cannot help giving 
expression to this feeling. Truth, like cream, comes to the 
top. Tnus, on p. 77: “ Foreign countries needed our 
manufactures, We wanted their produce. We exchanged." 
He also realises that Protection, if it restricts imports and 
increases exports, is bound to impoverish a country, because, 
of course, exporting goods means sending wealth away, and 
importing means increasing the wealth of a country; hence 
we find Mr. Byng showing, on pages 79 to 81, that unless 
America relaxes her protective system, she will cripple her 
importa to her own detriment. | 

He is bound to admit this, in spite of himself, but will 
not logically pursue the argument, which would show that 
the nearer America approaches Free Trade, the better it will 
be for her, as it has been for this country. 

The great stumbling block is in the confusion of terms 
brought about by the use of money, which, after all, is only 
a labour-saving device to enable traders to take the exchange 
how and when it best suits them. We speak of a successful 
business man as being rich, or getting rich ; but when we 
come to think of it, this does not mean accumulating money. 
As fast as he gets money he exchanges it for stocks or 
pioperty, land, &c., and in all but the smallest transactions 
he pays, not in money, but in goods, or stocks, or an equiva- 
lent. In fact, so long as the seller, to use a convenient 
word, obtains an equivalent—that is, money’s worth—he 


does not care whether payment is in sovereigns, banknotes, 
or material. 

Take an ordinary trade transaction. Suppose I order 
from Mr. Byng £100 worth of carbons (I could probably 
get them cheaper abroad, but I want to encourage home 
enterprise). First of all he asks Stubbs, or another of those 
convenient firms who find out everything about everybody, 
if I am worth the £100. On receipt of the carbons I 
don’t pay 100 sovereigns. I don’t possess them. I give 
a cheque for the amount, and Mr. Byng is entitled to 
£100 worth of stuff which I hold security for by reason 
of some half-dozen or so other cheques made out to 
me and entered up to my credit at the bank. I have 
never received the stuif, and don't want it. Its only use 
to me is that I can transfer it to someone else when | want 
something. So, Mr. Byng does not actually receive £100, 
but he is credited with 100 pounds’ worth of wealth which, 
nominally, I possess, but which is really only guaranteed to 
me by half a dozen other people, and in turn guaranteed to 
them by six times half a dozen others, and soon. No one 
can say really how many people have had a hand in paying 
for those carbons. And after all we should simply say that 
£100 worth of carbons has been bought and sold. Now, if 
at the end of the year the cheques payable to me, exceed 
in value those made out by me to other people, I have 
made a profit. And why? Simply because my imports 
have exceeded my exporta. I have no more money in my 
pockets, but my bank book tells me that I сап 
го for а holiday, or obtain а  motor-car, or 
a pianola, or some other luxury which some one holds 
ready for me whenever I like to send for it. Оп the other 
hand, if my exports have exceeded my imports, I have had 
a bad year, and some of the wealth I hold may belong to 
somebody else. This is all very simple and obvious, but it 
is extraordinary that what one accepta as true for the indi- 
vidual he rejects as inapplicable to the nation. But it is 
equally true. There are no such things as national imports 
and exports, except in so far as they are the sum total of 
individual transactions. Mr. Byng talks of shutting our 
eyes and opening our mouths to see what the foreigner will 
send us. But what nonsense all this is. Foreigners send us 
just what we individually order, as we send them what they 
individually order from us. If the stuff they send us 
exceeds in value what we send them, we make a profit, and 
got otherwise. 

Mr. Byng, unwillingly, but necessarily, when he is honest 
with himeelf, admits that this is so in America’s case ; but 
he need not go to America for proof. Take only the case 
of Ireland. Was it Free Trade that ruined Irish industry, or 
was it Protection? What was the inscription on the cannon 
of the * Irish Volunteers " in the struggle for a removal of 
trade restrictions ? It was “ Free Trade or '"" One 
part of Ireland has recovered from the throttling which 
Protection gave it, the other has not, as yet. The part that 
has recovered is Ulster, whose importe are considerable. 


"Тһе other parts, whose experts dwarf into insignificance the 


imports, are always on the verge of destitution, and if it 
were not for the fact that thousands of Irishmen cross 
annually to England to work in the English harvest fields, 
the destitution would be greater. 

A country cannot constantly export wealth, receiving 
nothing tangible in imports, without impoverishing herself. 
But Ireland does not give her produce away, it is sent to pay 
for something, and right here we run our heads against some- 
thing hard. What do the Irish exports pay for? Rent! 
Rent to landlords who add nothing to the wealth of the 
country, and who have probably never seen it, nor ever will. 
This, I take it, will not be disputed. Hence the value of 
produce exported, which eventually reaches the landlords, is 
not payment for labour or services rendered, but is a kind of 
toll or tax on producers for the use of something which 
Nature furnishes, but which the law of the land allows an 
individual to call his own. 


(To be concluded.) 


Penmaenmawr Lighting.—It has been decided to 
obtain an engineer's report upon the scheme for-installing the elec- 
tric light in the district. 
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CORRESPONDENCE. 


The Need for a Good Economical Lamp. 


We have recently been trying the Bohm lens lamp, with 
which we got 62 vertical and 10 horizontal c. P., consuming 
28 ampere at 200 volta. 

A Nernst lamp tried under similar conditions gave 14 
vertical and 11 horizontal C.P., consuming 265 ampere. 
Both lamps were 10ft. from the point the light was 
measured at. 

The Bohm light is a pleasant primrose, practically the 
same as sunlight, and infinitely more pleasant than the 
sickly green of an incandescent gas mantle or the white glare 
of а Nernst lamp, and we should strongly advise your 
correspondent to try it. The cost is somewhat high (5s.), 
but not higher than the Nernst lamp, and we believe new 
filaments can be inserted when burnt out. 

Lawrence & Co. 
London, W. C., September 8rd, 1903. | 


Speed and the Public Safety. 


Certain somewhat enigmatic remarks in your article under 
the above heading in your issue for August 28th appear to 
refer to the letter I addressed to the 7'imes on August 5th, 
wbich letter was published in that journal not under mere 
initials but with my full signature and address, as given 
below. 

In this letter I pointed out that by most careful observa- 
tions I had made opposite to my office in Victoria Street, I 
had ascertained that in some cases the speed of omnibuses 
amounts to the rate of 11 miles, covered vans 114 miles, 
private carriages and coster carts to 124 miles, hansom cabs 
to 123 miles, and bicycles to 164 miles an hour, and all this 
in the middle of the day in one of the busiest streets of the 
metropolis. 

I further went on to point out that, having regard to the 
above, should the proposed speed limit of 10 miles an hour 
be retained for motor-cars, these latter will be in the 
anomalous position of not being allowed to travel as fast as 
many other users of the road. 

From your article I gather that the secretary of the 
Society of Motor Manufacturers has made use of these 
figures of mine, as, of course, he was very welcome to do, in 
a letter he has addressed to the London County Council. 
With the gist of Mr. Woodfine’s letter I entirely agree, 
and I must confess that I am totally unable to understand 
your suggestion that а 10-mile-an-hour maximum limit of 
speed for motor vehicles in London would not considerably 
diminish the usefulness of such motors. Surely one of the 
chief advantages of motor traction is increased speed, and if 
motor vehicles are to be restrained from going even as fast 
as an ordinary lumbering omnibus, and if they are to be 
compelled by statute to travel much slower than vans, car- 
riages, and cabs their utility will be materially impaired. 
This seems to me to be so obvious as to be scarcely worth 
arguing, and I can only suppose, that, between us there must 
be some confusion with respect to ma.rimum speeds, which are 
what the Motor-Car Bill deals with, and average speede, 
which are, of course, a very different matter. 

I fear I must also disagree with your article on the sub- 
ject of the comparative danger of tramcars and motor-cars. 
As to this, I am in accord with the Prime Minister, and 
will give a case in point. 

Only a few weeks ago I was driving а motor-car at а very 
moderate speed along a road upon which tramrails are laid 
in the vicinity of Hampton Court. The tramrails had 
been watered, and on the greasy and treacherous surface 
thereby produced а  bicyclist slipped апа fell almost 
immediately in front of my car. The available distance was 
so short that to stop was impossible either for a motor car or 
still less for a tram car. Had it been a tram car that I was 
driving the bicyclist must inevitably have been run over, and 
probably killed, but not being restricted to any given path, 
I was easily able to deflect the course of my motor, and to 
avoid the prone cyclist altogether. That the tram car cannot 
deviate from a fixed path is in some cases no doubt an 
advantage, in others, however, it is equally an increased 
source of danger, particularly in the case of narrow roads 


where the tramways have to be laid on one side, and the 
ordinary rule of the road cannot be adhered to. Farther, 
the tram-rails are in themselves—particularly when wet—a 
grave source of danger to other traffic, and more especially 
to cyclists. Indeed, it is to my mind a grave consideration 
whether the artificial watering of tram-rails should be allowed 
at all. No doubt it is advantageous to the trams in reducing 
friction, but it is a serious source of danger to other users of 
the road. 

In conclusion, I note that you allude to a correspondence 
that has been published in a daily contemporary between a 
certain Mr. Albert Muntz and a correspondent who signs 
himself as “ А. A. C. S.“ 

May I say that I am in no wise concerned with the weight 
that the former gentleman—who is so prejudiced against 
motors that he would restrict them everywhere to a maximum 
speed of 12 miles an hour—attaches to my Victoria Street 
observations, while, as regards the latter, as I am informed 
by readers of the correspondence, ** A. A. C. S." is quite able 
to take care of himself, 

; A. A. Campbell Swinton. 

66, Victoria Street, Westminster. 

Seplember 2nd, 1903. 


Smoke Abatement. 


I have read with considerable interest the article in your 
current issue on smoke abatement. Having been until 
ue recently connected with a smoke-consuming company, 

have had many opportunities during the last four years of 
seeing and testing various so-called smoke consumers. 

Out of 10 different patents I have tested, eight were of 
no use, and two only fairly good. The reason of their 
non-success was, that they either admitted too much air, and 
at too low a temperature, and thus brought down the ten- 
perature of the unconsumed gases at the back of the bridge 
and made more smoke than ever, or else they admitted too 
little air with the same result. 

The other two patents partially did what they were in- 
tended to do, and although the principle was correct, they 
were 80 elaborate in their construction (like a good many 
ampere-hour meters), and the cost of upkeep would be & 
considerable, that for every-day purposes they would be 
impracticable. 

As regards forced draught, no one in his senses will admit 
there is any real economy in its use, or that it will prevent 
smoke ; although one can burn with it a fairly cheap low 
grade fuel, one has to burn more of it. These cheap fuels 
(such as coke breeze) are not to be obtained at the same 
price as they used to be, owing to builders buying them for 
certain purposes, You may be getting more power out of 
the boiler by using forced draught, but are you doing the 
boiler any good ? 

Will it last as long? It stands to reason any kind of 
machinery, no matter what it is, if worked under undue 
pressure is doing it harm, and it will not last so long. Com- 
plete combustion cannot be obtained by forced draught, a8 
the air in passing through the glowing carbon is deprived 
A its oxygen before it reaches the bridge, and smoke is pro- 

uced. 

As regards hollow bars, the great objection to them is the 
velocity of the air through the bars, caused by the pull of 
the chimney being so rapid that the air has not time to heat 
to the proper temperature so as to help combustion. The 
result is, it tends to lower the temperature of the gases at 
the back of the bridge, and thus causes more smoke, but, on 
the other hand, they are of some good, no doubt, as the fuel 
is not inclined to adhere to them as on ordinary bars. 

Automatic stokers are minimisers of smoke (not con- 
sumers in the full sense of the word), as only allowing 8 
little coal on at a time, there can be but little smoke, 
but if the boiler is pressed for steam, and a little more coal 
goes on than what it will take, smoke is produced at once. 

My idea of an efficient smoke consumer would be to bring 
in highly heated air to the back of the bridge by means of 
a pipe from the front of the furnace, at such a high tem- 
perature that it would chemically unite with the volatile 
carbonaceous gases when they are at a high temperature, and 
thus get a better combustion. The difficulty, of cours, 
would be to get the air in hot enough, and to get а thorough 
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good mixture. I have seen this attempted by means of 
vertical pipes placed immediately behind the bridge. This 
is impracticable, as the first time the stoker should happen 
to put his rake over the bridge down would go the pipes. 

One must always remember the varying conditions that 

boilers work under; a sluggish draught, class of fuel used, 
whether the boiler works under normal conditions or not, 
the height of the chimney, the class of boiler, water-tube or 
otherwise. There is no hard and fast rule, that because a 
smoke consumer has been fixed on a certain boiler, therefore 
it would necessarily be of the same use fixed on another 
boiler, worked under totally different conditions. This is a 
fact that is too often overlooked. 
—- am afraid, Sir, this letter will draw the wrath of 
many makers of smoke-consuming apparatus, and I shall 
be subjected to much abuse, but my object in writing is not 
to abuse them, but to point out to station engineers, both 
present and future, the difficulties they have to contend with, 
both as regards economy in working of boilers and the pre- 
vention of smoke, also to guard them against the various 
appliances they will have thrust at them; “ nine-tenths," as 
you say in your article, are of no good. 

The smoke question is a very difficult one to solve, and I 
think you will agree with me а most important one, affecting 
everybody, as we cannot keep well if we have to consume 
smoke in our lungs, 

What is the good of fining steam users for creating а smoke 
nuisance if we cannot show them the remedy ? 

E. A. S. Daniell. 


Carnaby ү. Neale and the South-Western Electrical Co. 


We should be glad if you would insert on behalf of our 
clients, Mr. George Neale and the South-Western Electrical 
Co., Ltd., 4 correction of your report of the case of “ Carnaby 
v. Neale and the South-Western Electrical Co., Ltd,“ in 
your issue of to-day’s date, as the report does not fairly 
represent what took place. 

It was admitted that at the date of the last balance-sheet, 
namely, May 31st, Mr. Neale's capita] in the business was 
in excess of that of Mr. Carnaby, but that subsequently a 
further sum of £300 was found by Mr. Carnaby. The 
South-Western Electrical Co., Ltd., purchased the business 
of Messrs, Neale & Carnaby as from August Ist, taking 
over all asseta and liabilities, and have paid or tendered the 
purchase money to the partners, but Mr. Carnaby refused to 
accept payment of his share. The £300 paid by Mr. Carnaby 
was one of the liabilities which was taken over by the 
defendant company, and was included in the schedule of 
debts which the company agreed to indemnify the vendors 
against. 

Mr. Justice Walton stated that, Messrs. Neale & Carnaby 
having sold their business to the defendant company, who 
had taken possession, he would make no order for the 
appointment of a receiver, and that it was not Vacation 
business. The motion was consequently formally adjourned 
till the next sittings. 

Savory Pryor & Blagden. 


The Outer Temple, 222, Strand, W.C. 


Ramsgate Tramear Accident. 


* Air and Sand’s” letter in last week's issue is an excellent 
example of the gentle art of over-statement. As the letter 
might mislead engineers who have not an expert knowledge 
of the brakes in question, I trust you will afford me the 
opportunity of a reply. 

The statement, The evidence clearly showed that a mag- 
netic brake requires to be supplemented by the hand-brake 
for stopping a car on an incline, because as soon as the car 
slows down the source of the magnetism is annihilated,” 
was dealt with in part in my former letter. The hand-brake 
is not required to help stop a car on an incline, and the 
source of magnetism is not annibilated until the car has 
actually stopped; then, if the grade is very heavy and astop 
of considerable duration is required, the haud-brake is 
applied. At service tests made on the Leeds Municipal 
Tramways, a heavy car on а 1 in 10 slope was held abso- 


* 


lutely steady by the magnetic brake alone for from 10 to 30 
seconds, after which it proceeded down the grade very 
slowly in 5-ft. steps, with 10 to 30 seconds between each, 
being caught up each time cup and ball fashion by the 
brake. 

Again, magnetic brakes are stated to require 200 ampcres 
and more, where the working current of the motors averages 
10 to 15 amperes, The maximum current required by the 
motors to operate the Westinghouse magnetic brake, stopping 
а 10-ton car running at 15 miles an hour, inside 20 ft. 
with sand, and inside 80 ft. without sand, is about 30 
amperes, 

* Air and Sand’s” remarks concerning the relative 
severity of railway and tramway brake service bespeak a 
very cursory consideration of the subject. Has it occurred 
to Air and Sand“ that for one stop made by a railway 
train, a tramcar in city service makes, probably, 40 or ^0 
stops? and that while one air pump on a railway suffices for 
а whole train of, вау, 10 or 15 carriages, every tramcar must 
have its individual compressor, which is in almost continuous 
action? The actual braking mechanism of a railway 
carriage i8 not, necessarily more complicated than that of a 
tramcar, while the absence of the compressor makes it in 
reality far simpler. 'Tramway braking conditions are much 
the more trying of the two, and the result of this i8 the 
high maintenance cost of pneumatic tramway brakes 
alluded to. . 

With regard to the combined track апа wheel-brake 
operated by air, such a mechanism was fitted to one of the 
Manchester Corporation cars, and underwent a series of testa 
in competition with numerous other brakes. These testa 
resulted in the adoption of the Westinghouse magnetic 
brake. 

Statements so easily refuted as those quoted above only 


` weaken the case for the pneumatic brake for ordinary tram- 


car service. The air-brake has its distinct field of applica- 
tion, in which it is supreme, but it fails in competition with 
a brake which gives, under all conditions, the maximum pos- 
Bible retardation effect, British engineers who have studied 
this matter have given their decision, in almost every case, 
in favour of the magnetic brake, and much more ** damaging 
disclosures ” (sic) than those of Air and Sand" would be 
required to reverse this decision. 


September 7th, 1903. 


Norman D. Cameron. 


À New Form of Friction Clutch. 


Being away from home, l have not seen before your 
editorial comment in your issue of Augnst 21st, page 319, 
on the above paper recently read at Leeds. ` 

I think your criticism in connection with the power ques- 
tion is quite justified as the statement now stands. I should 
have said tbe slipping under load would not answer when 
there is to be no sensible loss of power—not when the 
power is to be increasıd.” Ishall put this matter quite 
clear in the final printing of the paper. 

I thank you for the suggestions in your article as to the 
applications of the clutch, and may say, as indicating the 
correctness of your views, that the company now manufac- 
turing the clutch has just secured an order in connection 
with the driving of printing presses, one of the most exact- 
ing of drives. 

Н. 5. Hele-Shaw. 

Ilele-Shaw Patent Clutch Co., Ltd., 

Liverpool, September 7th, 1903. 


English Porcelain Insulators. 


I think it would be advisable, before Mr. John T. Паггїв 
accuses other people of not knowing what they are writing 
about, that he should make quite sure that he is not in that 
predicament himself. 

Telegraph insulators, of which Mr. Harris speaks, have 
nothing at all in common with the class of porcelain to which 
I referred, viz., that used for overhead electrical tran&mia- 
sion lines at high pressures (10,000 to 40,000 volts). This 
latter work demands special material, and such insulators 
have not yet been made, as far as I am aware, by any 
English pottery. I think I am in a position to know what 
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kind of porcelain is procurable in England, and I have tested 
samples from many makers. 

It would conduce to a clearer understanding of the matter 
if Mr. Harris would explain what he means by the gal- 
vanometer test;” also, how the testing voltage of 250,000 
to 900,000 volts was procured, how it was measured, and 
how long it was applied. 

I should be very glad to witness the tests Mr. Harris pro- 
poses, and would also be pleased to receive some samples 
from the pottery Mr. Harris indicates, so that I could test 
them myself. Т would suggest that the resulte ко obtained 
should be published in the Eunkcriuican REVIEW, as they 
would doubtless be of great value to many readers. 


Charles (. Garrard. 
Hollinwood, Lancashire, 


Seplember Ath, 1903. 


[We have received from Dr. Garrard a further letter on 
this subject, too late for insertion. —Eps. EI, HOC. Rev. ] 


The Calculator Board. 


Your kind encomium as to the merits of the calculator 
board has been corroborated in letters addressed to me from 
various parts of the country, also from France. 

With your permission I will, when other work permits, 
soon supplement the first article on the above subject by a 
further one: “ Practical Examples with the Calculator 
Board.” 

Edward Raymond-Barker. 

Wimbledon, Seplember 91h, 1903. 


— — 


The Garuti Process. 


We have read with interest the article which appeared in 
your issue of the 25th ult., describing the Garuti process for 
the production of hydrogen and oxygen by the electrolysis of 
water, As far as can be gathered from this abridged 
description, the essential feature of the Garuti process lies 
in the adoption of iron diaphragms for the separation of the 
evolving gases. 

We would mention, however, that the employment of iron 
gepta in this connection is by no means of recent origin, as 
this method of separation was first successfully adopted by 
us some 10 years ago, and received protection under our 
Patent No. 11,973 of 1803, a copy of which we have the 
pleasure to enclose. | 

It will no doubt be of interest to your readers to know 
that our patent system of water clectrolysis hag met with 
complete success, and has been used continually for the pro- 
duction of gas for military balloons since 1597, the purity of 
the electrolytic hydrogen being much appreciated. We have 
erected two installations at one military station, the larger 
installation being alone capable of producing 18,000 cb. 
ft. of gases per 24 hours. 

Jt is not necessary for us to enlarge upon the manifest 
importance of securing, for ballooning purposes, a gas having 
the highest degree of purity and entire freedom from the 
destructive action upon balloon fabrics observed in the use 
of hydrogen manufactured under the zinc-acid process. 

Economy of labour and material, as well as simplicity and 
cleanliness, have also been established as some of the further 
advantages derived from this system of gas production. 


Siemens Bros. & Co., Ltd. 
ALFRED SABINE, Secretary. 


Westminster, S.W., Seplember 8th, 1903. 


Switchboard Attendants are Cheap To-day. 


I have read with interest the articles that have appeared 
in your journal with reference to the salary of switchboard 
attendants—10s. per week is certainly low; but I think 
the average switchboard attendant gets as much as he is 
worth. From time to time there has been a good deal of 
discussion about the pay of shift engincers, and the staíT of 
a central station generally, and 1 think it is a question that 
deserves attention. 

On the one hand, the engine-room staff work all days in 
the year, and the times of other people's holidays аге the 
busiest times for them ; but, on the other hand, how many 
of those who constitute the staff are really qualitied for the 


posts they occupy? I know for an actual fact—as your 
correspondent of last week states—that a good many are 
* jumped " into berths they have no right to occupy, and I 
could cite several cases where men occupy posts as shift 
* engineers " who have never even served any apprenticeship, 
and have never seen an engine before going into a station. In 
the case of & switchboard attendant it is different —no pre- 
vious training is really necessary. 

llowever, while chief engineera can get these men to run 
a station for them the pay will always be low. 

H. T.; €. C. 


Refuse Destruction and Power Production. 


I have read with much interest your leading article upon 
this subject in your issue of September 4th. I am entirely 
in accord with your statements that the province of a dust 
destructor is the complete destruction of refuse, and this 
being во, it is obvious that a refuse destructor would not 
be put down in any given neighbourhood unless it were for 
the purpose of disposing of the refuse. On the under- 
standing, then, that a геі пиве destructor is a necessity, I find 
the line of argument adopted in the latter part of the 
article somewhat confusing, as you there proceed to compare 
the cost of stoking a destructor with the cost of stoking 
boilers with coal. If the steam generated by the destructor 
can be utilised for electricity purposes, it seems obvious 
that the cost of stoking to the electricity department is nil 
so long as the boilers connected with the destructor are 
capable of supplying all the steam required by the electricity 
works, It is just this fact, that the stoking of the refuse 
has to be done whether the steam generated is used for 
electric lighting purposes or not, and that the steam obtained 
is a bye-product, that makes the combination of a dust 
destructor with electricity works an economical arrangement 
in many cases, Other advantages of the combi tion in 
properly designed and managed works are а гс! ction in 
capital expenditure on the joint works, and rr .unual 
saving in establishment expenses, There may be unfavourable 
conditions which, to a large extent, outweigh the advantages, 
and it is this which makes it impossible to state generally 
that the combination is, or is not, advantageous; every 
case must be considered on its merits. 


W. Р. Adams. 
London, E.C., Seplember 8th, 1903. 


Electric Rock Drills. 


With reference to Mr. T. Campbell Futer's letter in your last 
issue, we should be pleased to obtain permission for him, or 
anyone else interested in the subject, to sce an installation of 
our drills in daily operation in a limestone quarry workiog 
nine-hour shifts. The plant is handled by the ordinary men 
employed in such a quarry, who have, of course, no elce- 
trical knowledge whatever. We would not for a moment 
suggest that “ motor-driven ” drills could be successfully 
operated under such conditions. 


The Sandycroft Foundry Co., Ltd. 
Chester, September 8/h, 1903. 


Corrosion of Bare Overhead Wires. 


In a seaside town, where the current for electric lighting 
is carried by overhead conductors—some bare copper and 
some with the ordinary acrial covering—the conductors. 
are found to corrode, and, in time, to break. This in- 
variably occurs on the positive conductor. The conductors 
are run on porcelain insulators, fixed to an oak cross-arm. 
Positive and negative conductors аге run on the same cross- 
arm, and are a distance of 2 ft. apart. The conductors are 
secured to the insulators with tarred string, in preference 
to wire seizings, in order to keep clear of electrolytic action ; 
but, even with the tarred string seizings, the wires corrode 
and break at the point of seizure. 

I would be very pleased to hear, through your “ Corre 
spondence column, the cause of this corrosion on the 
conductors, and the best way to prevent it. Perhaps some 
of your readers know of similar cases. 

The pressure is 200 volts, and the conductors are alive 
continually. Owing to the town being on the sea, the alr 
is always charged with a certain percentage of salt. 

` Werdns. 


Vol. 53. No. 1,346, Виртвмвив 11,1903] THE ELECTRICAL REVIEW. 


421 


Determination of Iron Loss and Friction. 


In the method outlined below, but three single obser- 
vations are necessary in order to determine the law of the 
friction plus iron losses for any frequency. For a given 
voltage applied to an unloaded motor, the speed and the 
watts ncessary to overcome iron loss + friction are noted, 
and then with /ie/d on апа armature circuit opened the time 
is noted that the motor takes to come to rest, These three 
observations are eufficient to determine the law of friction + 
iron loss as a function of the revolutions or frequency. To 
separate the friction from the iron logs, however, another set 
of three observations is necessary. The watts to maintain 
the motor unexcited at any particular revolutions or fre- 
quency are measured, and the time it takes for the motor to 
come to rest after an external turning moment has been 
taken from it. The method depends upon a predetermina- 
tion of the moment of inertia of the type of motor or 
generator under consideration, and once determined the 
method should serve ав a very quick test-house means of 
checking design. 

Let the no load watts necessary to overcome friction + 
iron loss (after subtraction of calculable copper losses) be = 
а w”, that is— 

W = а ur. (1) 
Where w = watts, @ ів an undetermined constant, w is the 
frequency, and z an undetermined index. 

Let w = a Q” be the no load watts measured when the 


motor is running at the beginning of the experiment, and 
let © be the observed frequency, then 


а= wt 2, 


Now torque „ еей шщ аю. where т ів the 
w dt 
moment of inertia. Determining the primitivi of the 
equation, 
61 = — | de " 
di 


and observing the limits о = & when / = time = O, avd 
w = 0 when / = т = time the motor takes to come to rest 
after the armature circuit has been opencd, we obtain— 


0 0 
ange == ше. tz 
0 І т 
2—х 
and 2 — 7 rb „ and observing that а = ж 0 7, we 
2 
have 1 = 2 — J о Я 
WT 
_ 1% 
and pasar p 7 (2) 
u 


We thus see that а and „г have been eliminated. In separating 
the friction from the iron loss, the motor under considera- 
tion can be run at the given speed with fields wnerciled by 
using a subeidiary motor, which can be instantaneously 
uncoupled from it after observing the watts necessary to run 
thesubeidiary motor alone; the difference, of course, being 
that necessary to maintain the motor under consideration at 
the speed given. The same formule (1) and (2) would be 
арр the difference between the watts observed on 
the two different runs giving the law of the iron loss alone, 
which, of course, can again be expressed as the frequency 
to some constant index with a sufficient degree of accuracy. 


A. Press, 
B. Sc. Cooper Union, N.Y.. U.S.A, 
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BUSINESS NOTES. 


Battersea Polytechnic.—The session opens on Sep- 
tember 28th. Particulars of the courses and classes are given in an 
advertisement appearing in this issue. 


Electrical Wares Exported. 
WaBK BENDING SEPT. 9111, 1902. 


Winz ENDING Sert. 8TH, 1903. 


Amsterdam.. .. Value £117 Adelaide .. Value £206 
Bombay T è 15 Alexandria. T 46 
Bremen oe e + . 107 Amsterdam. ee es 20 
Buenos Ayres. Teleg. mat. .. 206 Antwerp. Elec, Fuses .. $25 
Calcutta “+ ae ee ЗІ Auckland V 135 
T Teleg. cable .. 163 Bombay 21 
Cape Town.. = T 526 | Boston ES а 23 
Christiania. Teleg. cable 400 | Caloutta  .. - 3,45 
Colombo. is - ee 2 Cape Town .. 310 
Copenhagen. Teleg. mat. ee 2H Coronel 42 
Demerara. Teleg. cable 160 Dunkirk 140 
Durban 3x i 251 Durban ics ne 1.16 
Kast London 205 " Тесу. mat. 155 
Fremantle .. 116 East London m >з 1,335 
Gothenburg oe T 20 А Teleg. mat... ond 
9 Teleph. cable 523 Gibrakar Mis ў 16 
Lisbon a is "e 35 Hamburg ae AS 25 
Malaga sa ve ©» 74 Hong Kone. Telex. mat. 23 
M Teleg. cable 102 Lisbon Teleph. cable 60 
Melbourne .. " б> 6600 Maceio Y з 
Perth ; 65 Madras 2 216 
Rosario эсе RR se iu 62 Melbourne .. 36 
St. Petersburg. Teleg. mat. .. 890 Pernambuco ч 
Shanghai... se “> .. 301 Perth “> аса А .. 419 
Singapore .. ae ө ee 4 Port Elizabeth — .. 59 jd ^b 
Stockholm, Teleg. cable .. 598 Rangoon... a v „ 19H 
Bydney s s а 256 Rotterdam. Teleg. mat. vus 10 
Valparaiso ee ee ee eo 100 St. John, N.B. ee oe axe HY. 
Wellington .. - oa ee 48 St. Petersburg d AM . 307 
Shanghai. es Ж „% N9 
T Tcleg. mat... © $2 
Singapore .. ә 8 . . 117 
Bwimam . x M ба 0 
Sydney лу гё ae „ >W 
ХИ Toleg. mat. „ EY 
Townsville .. © s S00 0180 
Yokohama .. M T 5» 21 
Total ee £6,971 Total . . £11,000 

Foreign Goods Transhipped. 
Bombay. Elec. goods .. Value £62 | Ostend. Elec. goods. Value £88 


G. E. C. Sports.—The seventh annual sports of the Peel 
Works of the General Electric Co. were held at Delle Vue Gardens, 
Manchester, on Saturday, August 20th, before a crowd of about 
8,000 or 9,000 people. The weather was fortunately fine, and the 
sport distinctly good, in fact, far above the avcrage of works sports. 
The finish of the cycle race and the sprints both in heats and finals 
were very close, showing that the competitors had been very care- 
fully handicapped. The final of the 220 ydes. fat race, for which 
the president (Mr. Eckstein) presenta a cup which is won outright 
each year, was won by C. Oakley, who ran through from ecratch in 
the remarkable time of 23: seconds. During the afternoon the 
band of the Salford Police played selections, and at the conclusion 
of the races Mrs. Eckstein kindly presented the prizes to the suc- 
cessful competitors; after which Mr. Brooker, as chairman of the 
committee, proposed a vote of thanks, which was carried unani- 
mously. 


Trade Announcements,—Messrs. Redpath, Brown 
and Co., Ltd., steel girder builders and constructional engineers, of 
Edinburgh and Glasgow, have opened extensive works at Riverside 
Works, East Greenwich. They will be in a position to deal rapidly 
with all classes of structural steel work, and have begun with a 
stock of about 3,000 tons of the constructional scctions most largely 
in demand. All of tbe company’s works (at which, by the way, 
stocks of 10,000 to 12,000 tons are always held) are equipped with 
up-tc-date electrically-driven plant. 

Owing to rapid increase of bueiness, thc Electrical Trades Supply, 
Limited, has removed to larger premises, having built new works, 
warehouses and offices, at Britannia Works, Great Charles Street, 
Birmingham, to which address all future correspondence should be 
sent. The new factory is equipped with the latest labour-saviny 
machinery for the manufacture of switches, switchboarde, fuses, 
fuseboards, circuit-breakers, starting switches, and fittings of all 
kinds. There is extensive warehouse accommodation, so thata 
large stock of wiring accessories and fittings will be kept. The 
company is agent for the British Insulated and Helsby Cables, Ltd., 
and Messrs. Drake & Gorham, Ltd. 


Messrs. Oliver, Clark & Co., owing to the grcat increase of their 
business, have taken larger premises at St. Mark's Road, Notting 
Hill, W., where they have established workshops, offices and show- 
rooms, with facilities also for repairing and charging motor-cars. 
Besides large contracts for local authcrities, the firm bas in hand 
the wiring of blocks of 180, 200, and 100 honses respectively. 


Automatic Signalling on the District Railway.— 
In consequence of the heavy rains of last week, the electrified por- 
tion of the District Railway was flooded in two places. The water 
partially submerged the running and negative rails. In spite of 
this, however, we are informed that the track circuits of the West- 
inghouse automatic signals, with which this line is equipped, were 
not in any way aílected, and the trains were signalled without a 
bitch. 


London Motor Omnibus Syndicate, Ltd.—bBefore 
Mr. Justice Walton, sitting as Vacation Judge on Wednesday, the 
petition of Mr. A. McBain for the compulsory winding-up of the 
London Motor Omnibus Syndicate, Ltd., was down for hearing. 
Counsel for the petitioner said it had been arranged between the 
parties that the petition should be withdrawn on terms agreed upon. 
His Lordship accordiugly dismissed the petition. 
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Bolton Top Cover for Electric Cars.— We illustrate 
а Bolton type of top cover for tramcars, which has recently been 
built by Messrs. Milnes, Voss & Co., of Birkenhead, to the designs 
of Mr. A. A. Day, chief engineer to the Bolton Corporation tram- 
ways. 'The seating capacity of the top deck is not in any way 
decreased, iu fact,in the example which is now running seating 
capacity for four more passengers has been obtained. The cover 
is not a totally enclosed one, it being optional for а passenger to be 
inside or outside under cover. This enables the top to be utilised 
either in wet or fine weather, and also enables the design to be made 
tolook less heavy, or, perhaps, rather less top-heavy than a cover 
covering the full length of the car. The facility for getting in or 
out of the fully enclosed part is also much greater than in the case 
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Botton Tor Cover ron ELECTRIC CARS. 


of the fully-covered top cover, some of the latter being very 
awkward to enter and leave. There is in this case fully 6 ft. of 
head room, enabling а tall man to stand upright on the top deck; 
this, however, is rather а matter of the lowness of the bridges under 
which the top cover has to pass. The Bolton Tramways Committee 
are so satisfied that it meets the requirements of the public, that they 
bave already sanctioned the fitting of 12 more cars with this cover, 
and it is confidently believed that the adoption of such а cover, 
which does not hinder the use of the top deck in fine weather, and 
makes it available in wet weather, will realise considerably 
increased traffic receipts. 


Switzerland.—An important project is at present under 
consideration, viz., that of constructing an electric railway up 
Mont Blanc, The projected line would be 12 km. long and 
have five stations; it would be worked partly as a cable railway 
and partly on the rack-rail system. Water power would be utilised 
in the generation of the necessary electrical energy. 


Electric Power in Paper Mills.—A contract was 
recently obtained by the British Westinghouse Electric and Manu- 
facturing Co., Ltd., for the electrical driving of the mills of the 
Donside Paper Co., Aberdeen. The plant will include one Babcock 
and Wilcox boiler, fitted with chain-grate stoker, superheater, and 
economiser, which will supply steam at 200 lbs. steam pressure to a 
Browett & Lindley triple-expansion engine. This will, in turn, 
drive a 375-xw. Westinghouse double-current generator giving, on 
the alternate current side, three-phase current at 220 volte, 25 cycles 
per sec, and, on the direct current side, current at 125 volte. 
Continuous current will be used for the variable-speed motors, of 
which about 75 xw. will be installed. Allother motors will be of 
the Westinghouse polyphase induction type. These will include five 
50-н.Р. motors for the beaters and breakers, one 35-н.р. for driving 
& Marshall breaker, and three smailer motors driving the starching 


plant and edge runners. One 75-н.р. variable-speed motor will. 


drive the dry end of the paper-making machine, and a 30-H P. motor 
the wet end. In addition to these, all the pumps will be electrically 
driven, as will also the finishing house, ink grinders, and во forth. 
It is anticipated that electric driving will effect a very large 
economy in coal eonsumption, and a further consideration, which has, 
no doubt, proved of much importance in this case, is the flexibility 
of electric as compared with mechanical driving, in view of certain 
extensions contemplated in these mills. 


Electrical Exhibition.—The E. L. Committee of the 
Eastbourne T.C. has recommended tha? an exhibition of electric 
fittings, &c., be held in the Town Hall, Eastbourne, daring the 
autumn. The borough electrical engineer (Mr. J. K. Brydges) has 
been requested to make the necessary arrangements for exhibits by 
firms engaged in the manufacture of electric light fittings. 


Auction Sale.—On Tuesday, September 22nd, Messrs. 
Percy Haddleston & Co. will offer for sale a stock of electric 
supply stores, of which some details are given in our advertisements 
to-day. The sale takes place at Hammersmith, under the liquida- 
tion of O. Berend & Co, 


Catalogues and Lists.—Mr. G. BRAULIK, of Upper 
Thames Street, E. O., has issued a list giving particulars of his 
“ Eclipse electricity meters of several types, such as are being 
used by some of the London electricity supply companies and com- 
mittees. The meters aresuitable for use on both alternating and con- 
tinuous current circuits, single and polyphase. 

A new catalogue has been received from the Zuricu ІхсАМ- 
DESCENT Lamp Co., of 47, Victoria Street, 8.W., in which prices 
and natural size illustrations appear of “Stearn” high voltage 
lampe, single and double filaments, faucy types, low-voltage tram- 
way, miniature and caudle lamps. 

Some notes and testimonials respecting the Codd arc lamp are 
embodied іп a new six-page list issued by the Copp Авс Lamp Co., 
Lro., of Standard Works, Dame Agnes Street, Nottingham. _ 

A price sheet of Brockie-Pell arc lamps (enclosed) has been issued 
by the BRocxrE-PELL ABC Lamp, Lro., of Worship Street, E. C. 

A circular relating to the Partridge self-lubricating carbon brushes 
of several different grades for motors and dynamos, has been sent 
out by Мв. С. В. Heap, of Westminster. 

М ь5ѕѕвв. BEznGTHEIL & YouxG, of Camomile Street, Ю.С, have 
published a price list (No. 18) of their B. & Y." continuous current 
motors, of sizes ranging from 13 HP. to 13 E.., (open protected, 
ventilated enclosed, and entirely enclosed) Another circular 
(No. 10) details the Bandy electric fans and ventilators for 
bracket, ceiling and table use. Both lists are well arranged with 
good illustrations, and the essential sizes, capacities aad prices are 
tabulated. 

The latest addition to the excellent set of pamphlets which are 
being issued by Messrs Sirmens Bros. & Co, Lro., is entitled 
“ Telepherage in Goods Yards." A description and some interest- 
ing illustrations are given of an electrically-operated system for re- 
moval of goods from railway trucks to warehouses, and transference of 
goods to other conveyances for reloading or local distribution. The 
advantages of thie over other systems are stated briefly, and elec- 
trical engineers and others who have at times to advise railroads, 
steamship companies, dock companies and ownersof warehouses, 
should study the contents of the pamphlet. 

A small folding card bas been placed in circulation by the Sux- 
BEAM LAMP Co., LTD., of Gateshead-on-Tyne, in which are given 
some hints for electric light users respecting the overhauling of 
lamps. The necessity for dusting, abandoning lamps when they dis- 
colour, the use of lamps of proper voltages, switching off lights 
when leaving a room, and other matters which it is necessary for 
the consumer to know in order to get a good lighting effect at a 
low cost, are briefly stated. The Sunbeam Lamp Co, owing to 
largely increased output, is again offering reduced prices for 
quantities. 

The Рниллрз Macuine Synpicate, LTD. of Salisbury House, 
London Wall, E.C., has issued a small well illustrated pamphlet 
of 20 pp., on the “Care of Commutators.” It embodies a descrip- 
tion of the Phillips commutator truing machine, with which most 
electrical engineers, we believe, sre more or less familiar. The 
machine has, we learn, been adopted by the Government offices, 
municipal authorities, and leading electrical manufacturers. 

А new catalogue of continuous current motors of the “ В.Е.” type 
has been issued by the RHODES ELECTRICAL MANUFACTURING Co., 
of Bradford, and Bishopsgate Street, E.C. It contains a detailed 
specification, together with neat half-tone pictures of parts of the 
motor, dimensions and prices being quoted in tabulated form. 
Prices of R.E. type generators from 1 to 24 Kw. are also given. 

Two new publications, attractively prepared ав usual, have been 
issued from the press by Mrssns. Ногрек & Ввооке, Lrp., of West 
Gorton. No. 40 is devoted to exhaust steam injectors for boiler 
feeding, heating, raising and circulating water, heating buildings, 
&c. by means of exhaust steam. No. 41 describes lifters and 
ejectors for lifting or forcing to a height, conveying long distances 
on the level, mixing or extracting liquids, semi-liquide, or gases. 

We have received from Mr. R. W. Paur, of 68, High Holborn, 
London, W.C., a catalogue of electrical testing instrumente, com- 
prising all kinds of resistance boxes and coils for small 
and large currents, bridges, potentiometsrs, moving-coil galvano- 
meters and other types, insulation testing and fault localising seta, 
electrostatic voltmeters, ёс. Some of these instruments—especially 
the moving-coil galvanometers, with the coil suspended on a single 
pivot—are so interesting that we shall devote some space in our 
next issue toa detailed description of them. 


Electric Tramways Trust, Ltd.—In the Vacation 
Court, before Mr. Justice Walton, in the High Court of Justice, on 
Wednesday, the petition of W. Bratley for the compulsory winding- 
up of the Electric Tramways Trust, Ltd., came on for hearing. Mr. 
Mulligan, K.C, who appeared in support ot the petition, said the 
company was registered in December, 1900, апа it was now in 
voluntary liquidation. The petitioner was a creditor for a consider- 
able amount, for which the company had given bills. Mr. Bramwell 
Davis, K. O., for the company, said a compulsory order would be of 
no value, as there were no assets. His Lordship granted a super- 
vision order, with an additional liquidator. 


Annual Outing.—About 45 employés of the Wolver- 
hampton and District Electric Traction Co. had their aunual outing 
on September 1st, journeying by special car from Bilston to Dudley, 
thence by saloon carriage on the railway to Kidderminster, where 
another special car was in readiness to convey them to Stourport, 
dinner being prepared on arrival at the Old Crown Hotel. After- 
wards the boat, Lady Honor, conveyed the party to Holt Fleet and 
Worcester. The following day the remainder of the employés, to 
the number of 50, had a similar outing. 2 


(Cont in usd on page 427.) 
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OVERHEAD TRACTION FOR ROAD 
VEHICLES. 


THe STOLL SYSTEM. 


OUR readers need no reminding that the proposal to run 
electrical omnibuses and motor-cars from overhead trolley 


wires, with the existing roadways as the only permanent way, 


has lately been very 
much to the fore. 
Parliamentary sanc- 
tion has been 
granted to such a 
line of “tramways” 
to be worked in 
the county of 
Gloucester. There 
is little reason for 
doubting that be- 
fore very long we 
shall be spared the 
necessity of going 
to the Continent 
to find practical 
examples, but shall 
have them in our 
very midst. The 


matter possessed more than usual interest when Parlia- 
mentary Committeemen were considering it, because the very 
large question was raised whether other parties, pre- 
sumably tradespeople and other owners of private electrical 


vehicles, could be 
allowed the use of 
the overhead con- 
ductors on certain 
terms and con- 
dit ions. 

In view of the 
interest which is 
thus aroused, we 
think that it may 
be timely to give a 
description of the 
Stoll electric omni- 
bus system which 
has, we learn, been 
working success- 
fally in Germany 
for some time past, 
and has been taken 
up by the Allge- 
meine Electricitäts 
Gesellschaft, of 
Berlin. 

The advantages 
of a system of over- 
head traction in 
which rails are dis- 
pensed with, are 
obvious. The first 


cost of such an installation is very much less than that of 
the ordinary electric tramway with rails, and the power 


. onsumed per seat is only about 25 per cent. greater. 


In 


suburban and country districte where the amount of traffic 
is too small to pay for the laying down of a tramway, 
overhead traction applied to vehicles running on ordinary 
roads would appear to have a great future before it. Fig. 1 
gives a general view of the Stoll system, and represents part 
of a three-mile line near Dresden. The great simplicity of the 
system is at once obvious from this and the other accom- 
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panying illustra- 
tions, From masts 
with brackets are 
suspended by means 
of insulators the 
overhead con- 
ductors, which are 
double, because, 
owing to theabsence 
of rails, one of the 
conductors is re- 
quired totake back 
the current. The 
distance between 
two masts upon 
straight parts of 
the road is about 
35 m.; at curves 
the distance is less. 


The masts are about 8:8 m. in height, so that the con- 
ductors can be suspended 6 m. above the surface of the 


road. 


The overhead conductors are usually of hard-drawn 8 mm. 


| 


trolley wire, with a 
tensile strength of 
40 kg., and a con- 
ductivity of 97 per 
cent. of standard 
copper. The two 
conductors run at a 
constant distance of 
30 cm. from each 
other, and are sus- 
pended by the 
brackets at a dis- 
tance of about 3 m. 
from the masts. 


The insulating 


material used ів 
* stabilit,” which 
has a high resist- 
ance, great strength, 
and is very slightly 
hygroscopic. At 
each 1,000 m. of 
the line are light- 
ning conductors 
and switches, by 
which any section 
may be cut out in 
case of accident. 

In the case of 


branches from the main line, the ends of the two conductors 
of the branch line are run alongside the conductors of the 
main line, no direct connection being necessary. 
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Current is supplied to the line by overhead cables, 
which may or may not be insulated, and аге suspended on 
masts. 

The current is supplied to the vehicle by a trolley which 
is shown in fig. 2. This trolley consists of a small contact 
truck with four wheels, and is connected to the omnibus by 
a flexible cable. One pair of the wheels runs on the positive 
wire, and the second pair, which is well insulated from the 
first pair, rans on the negative wire. To prevent derailment 
of che trolley the centre of gravity is lowered by suspending 
from it, by a jointed rod, a heavy metal ball. Additional 
security against derailment is also obtained by guards pro- 
jecting downward from the bearings of the wheels. Clamped 
on to the suspending rod is the double stranded cable, one 
strand being connected to the positive wheels of the trolley 
and the other strand to the negative wheels. The cable 
leads to the end of a vertical rod placed on the driver's seat 
and constructed so that it can be easily lifted out. A tension 
arrangement built into the cable allows it to lengthen or 
shorten as required, so that it never hangs and interferes 
with the traffic passing underneath, even when the omnibus 


connection on the fore truck, and can consequently be easily 
separated from the latter. 

By this arrangement a very favourable distribution of 
weight on the axles is attained, since the driving wheels have 
the heaviest load, and the steering wheels are lightly loaded. 
The steering nower of the vehicle, owing to this arrangement, 
is very great, and it is still farther increased by the circum- 
stance that the wheels rotate on the axles. 

Experience has shown that with this arrangement it is 
possible to turn the vehicle in & street of only two wagon 
breaths, and the adhesion of the driving wheels is sufficient 
to ascend a gradient of 1 in 10. The wear and tear of the 
roads is also reduced by the distribution of the weight on 
the three axles instead of two. 

The fore truck is equipped with two series motors, each of 
15 Н.Р. maximum output. This motor capacity has proved 
itself in practice to be sufficient for the requirements of such 
& vehicle. "The endeavour, of course, is to keep the dead 
weight down by using the lightest motors which will give 
the required tractive force. "The design of the motor cor- 
responds with the latest Allgemeine Electricitäts Gesell- 


Fie 3. 


has deviated коше metres to either side of the trolley wires. 
This trolley truck weighs about 8:5 kg., and requires no 
motor to drive it. 

When one omnibus passes another, the drivers pull out 
the rods connected to their cables and exchange them. 
Deviations are therefore unnecessary, as no trolley ever 
passes another. 

Fig. 8, in which an omnibus is passing a high furniture 
van, shows how the new kind of vehicle accommodates 
itself to the ordinary traffic. The omnibus cau deviate over 
the whole breadth of the street, and thus can pass any other 
vehicle, во that ordinary traffic is in no way disturbed. 

Fig. 4 shows a small motor vehicle with seats for 
12 persons and standing room on the platform for 4 
persons ; the driver's seat is not covered over. 

It will be seen that an omnibus consists essentially 
of two parte, namely, the fore truck, which, apart 
from the lighting arrangements, contains the whole 
electrical equipment, and the driver's seat; and the back 
part which comprises the body of the vehicle proper. 
The fore truck h«s two axles, the hinder of which is fixed, 
and the front one which may be turned by a steering gear on 
the driver's seat. The car body, which has only one fixed 
axle at the hinder end, rests at its front end with a pivot 


schaft model, which is designed to meet all the electrical and 
mechanical requirements of practice. Special attention has 
been given to muking all parts accessible aud interchange- 
able, the ventilation of che armature is exceedingly good, 
the material of the commutator is uniform and good, and 
the pressure of the carbon brushes on the commutator is 
uniform. All the bearings are large, and outside the 
housing, so that lubricant does not enter and destroy the 
insulation. The motors are suspended on springs, and each 
of them drives, by means of a pitch-chain, one wheel on the 
hinder axle. Ву this arrangement the driving wheels can 
be driven at different speeds, a circumstance which greatly 
facilitates the turning of curves. The velocity ratio of the 
pitch-chain gearing is 1 to 5°48. The speeds and 
efficiencies of the motors, with various loads, are as 
follows :— 

8 


Load. Revs. per min. — 8 Efficiencies. 
$ 900 237 84 
4 700 184 85:5 
1 600 157 84 
14 525 13°9 81 
1$ 480 12:6 77 


Every vehicle is fitted with a controller switch, а 
resistance switch, a cut-out, a sefety device, and a com: 
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plete electric lighting arrangement, consisting of 
seven glow lamps, two of which are in the signal lamps 
and five inside the omnibus. The controller switch 
corresponds with tbe A. E. G. type F. 11. The speed 
and tractive force of the vehicle are regulated by placing 
resistance in series with the motors. 

With the electric omnibus there is less risk of disturbance 
of traffic in winter than with the ordinary tramways. It is 
an advantage in some cases to replace the hind wheels 
of the car body by a sleigh. 

Fig. 5 shows a goods wagon. The front truck is the 
same in all cases; it is only necessary to fit on it the 
required kind of vehicle body. 


Very simple and cheap car-sbeds have been designed 
containing also an office, workshops and, where necessary, a 
transformer room. 

An estimate of the cost and working of this kind of 
traction will be of interest. The cheapest kind of installa- 
tion is one in which the building of the vehicles and the 
supply of the current are the only items to be considered, as 
when the route is in the neighbourhood 
of a power station. In such a case the 
outfit for supplying the current to the 
vehicles will amount to £250 or £350 
per km, and the vehicles will cost from 
£350 to £400 each. 

Where sheds and workshops and a 
small transformer station have to be 
erected, the installation costs, for а 8 km. 
line with а 15-minnte service, requiring 
two vehicles, altogether 22,700, ог £900 
per kilumetre. 

The working costs may now be con- 
sidered. Careful experiments at Dresden 
have shown that the traction coefficient 
of a road vehicle is about double that of 
a vehicle on rails. The consumption of 
energy varies from 80 to 140 watt-hours 
per ton kilometre. The first number 
corresponds to level roads with a hard 
surface; the second number to gradients 
of 1 in 25. Comparing the consumption 
of energy with that of tramway vehicles, 
it i» found that the consumption of an 
omnibus with 22 places is about equal to 
that of an ordinary tramcar with 28 places 
—+.e., the consumption of energy per 
place is 25 per cent. greater in the case 
of the road vehicle. 

If it is assumed that the cost of the 


installation is £2,700, working 10 

hours a day, every vehicle will run 120 car 
kilometres per day, or 87,000 car kilometres per 
annum. The expenditure for working will be as 


follows :— 


. 8 
П 


"вест Costs. 


Pf. per car 
kilometre. 
Establishment costs 2°5 
Wages... — - ы 5°4 
Maintenance of rolling stock... "^ iva uo 25 
Maintenance of machines, workshops and fixtures... 6 
Cost of current ... m к T dec - 0 
— 16 
INDIRECT Cosa. 
Renewal aud depreciation 2˙2 
Interest stud КАЎ 1:8 
— 4 
Total cost ... 20 


According to this, one vehicle must earn 
per day 120 x 20 pf. = 24 shillings, and 
since it makes 40 single journeys, 6 shilling 
per journey. Charging each person one 
penny for a journey, it will be necessary to 
carry an average of 7:2 persons per jonrney. 

| There must be many cases in which there 
| is sufficient traffic to pay for the electric 
! driving of the road vehicle, where there is 
not sufficient to pay for the electric tramway. 


COAL-CUTTING MACHINES 
WITH THREE-PHASE MOTORS. 


Amona electrically - driven coal - cutting 
machines, the bar type has recently made 
very marked progress in the favour of 
mining engineers. The results obtained 
in respect of yardage cut, freedom from 
derangement, and economy of power, place 
it in the front rank of successful ooal- 
cutting machines, When electric motors were first applied to 
mining work, it was recognised that the bar coal cutter was 
the type best suited to electrical driving, the higher speed of 
rotation relatively to the disc or chain types and the freedom 
from tendency to jam being the most obvious advantages. 
The Hurd bar coal cutter, of which Messrs. Mavor and 
Coulson, Ltd., of Glasgow, took up the manufacture a 


number of years ago, and which is now known as the 
* Pickquick," is, however, а very different tool from the 


crude machine of 12 years ago. The suitability of every 
detail to its fonction has been hammered out in hard work 
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at the coal face, and considering the strenuous nature of the 
work required of them, the record of these machines in 
respect of freedom from breakdown and small cost of 
renewals is remarkable. So strongly is the whole machine 
made, that ita capability to cut in very hard material is in 
no way restricted by the machine itself. The limitations 


with squirrel-cage rotors, which do not require any 
mechanical device to facilitate starting. 

The advantages which the bar machine offers to the appli- 
cation of electric driving are emphasised when the motor 
must be of the polyphase type. The low starting torque 
and the low overload capacity demanded owing to freedom 


Еа. 1. 


depend upon the possibility of the steel of the cutter 
picks standing up to the work without too frequent 
sharpening. 

Until recently the Pickquick machines have been 
made with dircct-current motors only incorporated with 
them, but the getting to work of electrical power supply 
companies, which for purposes of transmission adopt poly- 
phase current, has led to a demand for coal cutters with 
three-phase motors. The first application of motors of this 
type to coal-cutting machines was made by Mr. Roslyn 
Holliday at Ackton Hall Colliery, when four“ Pickquick " coal 


Auto-starter. Rotor. 


from jamming render possible the adoption of the induction 
motor without the use of slip rings, but even under the 
most favourable conditions it is more difficult to produce 
a three-phase than a direct current motor which will satis- 
factorily fulfil all the requirements of a coal-cutting machine. 
The low headroom available compels a small diameter, and 
mechanical considerations compel a moderate speed of rota- 
tion. It is obvious that these limitations render the design 
of polyphase motors, especially for frequencies over 30 
cycles per second, a problem of considerable difficulty. For 
the smaller coal cutters working in seams 20 in. thick or less 


Gear-head Socket. 


Stator. Gear-head. Haulage Gear. 
Fic. 2. 


cutters were employed. Slip rings were at first adopted for 
inserting starting resistance in the rotor, but these were dis- 
carded by Mr. Holliday in favour of a clutch arrangement 
which enables the rotor to make a few turns before carrying 
round the bar-driving gear. 

Messrs. Mavor & Coulson have recently added to their 
standard patterns coal cutters driven by three-phase motors, 


the use of three-phase motors is impracticable. The vertical 
height of the direct current motor of the small machine 
does not exceed 12 in. | 
The illustration, fig. 1, is from a photograph of the medium 
size machine, which has a maximum vertical diameter of 
22 in. and a motor of 18 н.р. The motor is wound for 
a frequency of 50 cycles per second and a pressure of 
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500 volts. This machine undercuts from 8 ft. 6 in. to 
5 ft., according to the hardness of the holing. The large 
machine has a vertical diameter of 27 in., a motor of 
26 brake-H.r., and undercuts from 4 ft. 6 in. to 6 ft. deep. 

The detail views illustrate the component parts of the 
machine—gear-head, gear-head socket, stator, rotor and 
haulage gear. 


BUSINESS NOTES. 


(Continued from page 422. 


Books Received.—“ Watch Repairing,” by Е. J. 
Garrard. London: Crosby Lockwood & Son. 1903. 43. 6d. net. 

“Electric Wiring Tables,” by W. Perren Maycock. London: 
Whittaker & Co. 1903. 3a. 6d. 

„Practical Electro-chemistry," by Bertram Blount. Second im- 
pression. Westminster: Archibald Constable & Co. New York: 
The Macmillan Co. 1903 Price 158. net. 

„Proceedings of the Institute of Marine Engineers.” Session 
1903-1904. Vol. 15. 

“Тһе Elements of Electrical Engineering,” by T. Sewell. 
London: Crosby Lockwood & Son. 1903. 7з. 6d. net. 

"The Engineer in South Africa," by Stafford Ransome. West 
minster: Archibald Constable & Co., Ltd., 2, Whitehall Gardens. 
1903 Price 7s. 6d. 


City of London College.—The Michaelmas term com- 
mences on September 23th, as announced in our advertisement pages 
to-day. 


Bankruptcy Proceedings,—At Edinburgh Bankruptcy 
Court on 4th inst., Mr. W. W. Fraser, as sole partner of the firm of 
W. W. Fraser & Co, electrical engineers, 874, Fountain Bridge, 
Edinburgh, was examined in bankruptcy. He said he b»gan busi- 
ness in 1879, and accounted for his deficiency of £1,130 by loss of а 
motor-car through fire, about £300, less legal expenses £200, loss on 
stock, over-statement of claims, &c. He had never been in partner- 
ship withanyone. His stock had been valued at £75, but was worth 
ав great deal more than that. The statutory oath was administered. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—The accounts of the electricity department 
show that the total capital expended is £194,079. The revenue 
during the past year was £30,336, compared with £23,139 in the 
corresponding period, and the expenditure was £14,791, leaving a 
surplus of £15,544. After paying capital charges there remains a 
surplus of £1,701, which has been placed to reserve. The output 
was 2,987,487 units, as against 1,859,812. 


Alvechurch.— The Redditch U.D.C. has received an 
inquiry as to the terms upon which it would supply Alvechurch 
with electricity for lighting the village, the demand to start at 9,000 
units per annum, with а likelihood of its being doubled in a year or 
а year and a half. The Lighting Committee recommended the 
Council to offer to supply Alvechurch at а charge of 6d. per unit at 
night and 3d. per unit in the day time. 


Batley.—The electric light was only switched on at the 
Corporation's new works about a month ago, but since then good 
progress has been made. The Corporation has decided to extend 
the mains to outlying portions of the borough, and an application is 
to be made to the L.G.D. for sanction to borrow £5,000 to defray 
the cost. The electric cars have not ye$ started running. The 
lines were completed several weeks ago, and the Corporation is now 
in a position to supply energy; but the cars have not yet arrived. 
The responsibility tor the delay, so representatives of the Corpora- 
tion allege, rests with the British Electric Traction Co., to whom 
the lines have been leased. The cara running on the Dewsbury and 
Spen Valley lines, it is said, are not suitable for the Batley line. 


Blaydon.—The U.D.C. recently received a proposal from 
Mr. С. Н. Merz, on behalf of the Priestman Power Co., Ltd., for 
taking over the Council’s responsibilities under its provisional 
order; the clerk was instructed to ask Mr. Merz for further 
information. 


Brighton.—As an experiment the Lighting Committee 
has decided that for one year the charge for energy supplied to 
premises controlled by a time switch shall be 14. per anit from 8 p.m. 
instead of from 10 p.m. This is in answer to a request for a reduc- 
tion of the charge of 7d. per unit to places of worsbip. 


Clydebank.—The plebiscite of the ratepayers in Clydebank, 
to decide whether or not the T.C. should spend £35,000 on the 
erection of an electric lighting plant and refuse destructor, haa 
resulted in the scheme being condemned by a large majority—the 
figures being, not in favour," 1,104; in favour," 355. The 
alternative scheme is that the burgh shall take its electricity eupply 
from the Clyde Valley Electric Light and Power Co., who are con- 
structing works in thejdistriet, 


Cheltenham.—The municipal electricity works have 
been running for eight years at a lose, and the local ratepayers’ 
association recently petitioned the T.C. to invite Sir William 
Preece to investigate the matter personally, or to nomina‘e an 
expert to conduct an investigation and advise the Council. The 
matter was referred to the Lighting Committee. 


Consett.—As the Cleveland Electrical Power Co. will 
in a few months be in a position to supply current, the U.D.C. has 
decided to ascertain upon what terms the company will supply 
energy for lighting purposes. 


Devizes.—The T.C. has decided to apply to the В. of Т. 
for a prov. order under the Electric Lighting Acts. Tne t ouncil 
has received notices from the Southern District Electricity Corpora- 
tion and the Devizesand District Electric Supply Co. of their iatention 
to apply for eimilar orders, and the Council has resolved to obtain the 
advice of an eleotrical engineer or other expert. 


Dablin.—The Corporation wants £12,000 to complete 
the electric lighting scheme, in addition to the original estimate of 
£254,500. 


Eccles.— The T.C. has ratified a resolution of the Public 
Lighting and Electricity Supply Committe, reducing the charge 
for energy supplied for motive power. It was reported, at the 
last meeting, that the loss on the electric light undertaking during 
the past three months had only been £229, against £372 during the 
same period in 1902. The Monton route, now completed, will bo 
worked by the Salford Coporation. It is to be opened immediately. 


Elgin.—The T.C. has received a proposal for the supply 
of electricity {generated by water-power. The matter is under 
consideration. 


Gloucester.—A L. G. B. inquiry was held last week into 
an application by the T.C. for sanction to borrow £25,000 for the 
electricity undertaking, including the provision of additional plant 
required for supplying power for the proposed light railways. The 
items were as follows:—Extension of building, £1,887; generating 
plant, £7,080 168. 9d.; proposed sub-station at the Cross, £400; 
suggested extension of mains, £3,674 118. 7d.; provision for 
200 new house services, with meters, £2,000; proposed extension 
of public lighting, £3,500; which, with excess amount of capital 
expenditure on loans previously borrowed, £6,457 11s. 8d., made a 
total of £25,000. Mr. W. J. Bache, electrical engineer, gave 
technical details of the proposed extension, and there was no 
opposition. 


Grimsby.—According to the report of Mr. W. А, 
Vignoles, the borough electrical engineer, the gross profit made by 
the electricity department last year was £3,277; after paying 
capital charges there was a deficit of £1,422. The output was 
653,438 unite, of which more than half was for traction; the con- 
nections amount to the equivalent of 21,334 8-c.P. lamps. Sanction 
has been received for an outlay of £7,000 on extensions of mains. 


Huddersfield.— The T.C. has resolved to apply to the 
L.G.B. for sanction to borrow £7,500 for supplying the township of 
Linthwaite with electrical energy. 

Extensions of considerable magnitude are contemplated to the 
Corporation electric lighting works, the estimated cost being 
£100,000. 


Liverpool.—A motion by Councillor T. Utley, pro- 
posing “ That the Electric Power and Lighting Committee should 
obtain expert evidence as to the cost of lighting electrically the 
whole of the tramway routes and main thoroughfares in the city " 
was discussed at the meeting of the Liverpool City Council last 
week. Mr. Utley contended that the work of lighting could bo 
done at much less cost than that shown by the estimates which had 
been obtained. 


London.—lsLiNGToN.—According to the local press, 
trouble is brewing over the electricity undertaking. A recent 
financial statement by the borough accountant shows that the total 
outlay has been £388,670, of which only £20,046 has been paid off 
out of revenue. The undertaking has shown during eight years a 
fluctuating margin of profit aod loss, inclining to the latter on thc 
whole—though, without a blush, the Islington Daily Gazette declares 
that there has been a profit of nearly £20,000. Toere appears to be 
no reserve whatever, and last year the increase in repairs amounted 
to no less than £2,281. There was also a deficit of £1,740. Be it 
observed that these ominous features appear in the eighth year of 
а municipally-owned supply undertaking in the metropolis, where, 
moreover, а period of 42 years is allowed for repayment of loans. 
No reserve; a deficit; heavy and increasing cost of repairs —what 
prospects lie before this unfortunate concern? We fear thoy are 
nut very brilliant. 

BaTTERSKA —Mr. Frank Whitehead, foreman at the Borough 
Council's electricity works, recently had occasion to discharge a 
number of employés for general slackness. There were several 
stormy scenes, and the services of the police had to be requisitioned 
to prevent rioting. On Friday, at the South-Westera Police Court, 
one of the dismissed men was fined 45, or one month's im- 
prisonment, for assaulting Mr. Whitehead, 
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PorLAR.— The Electricity Committee of the B.C. has resolved 
that Nernst lamps be fitted experimentally on the columns in one 
road. The Committee has already informed the Council that the 
demands of present consumers may be dangerously near the limit 
of the supply at the peak of the load in the winter months, but in 
view of the liabilitiee of the Council under the prov. order and its 
decision against authorising refusal of connections, the Committee 
is of opinion that the Council should take the responsibility of 
accepting а number of new applications. At a meeting of the 
Finance Committee, a letter was read from the L. C. C., stating that 
that body was prepared to advance a loan of £3,345 for electricity 
works, A motion that the mortgage be sealed was carried. 

SuonEDITCH.—Adopting a report of the borough electrical 
engineer, Mr. C. N. Russell, pointing out the increasing demand апа 
the economy of supply at higher pressure, the B.C. has decided to 
change over the distribution system to the three-wire system at 
240 and 450 volts. The supply is at present given at 150 volts on 
the two-wire system. The cost of the change is estimated at 
£6,000. 


Mansfield Woodhouse.—The U.D.C. is to apply to 


the B. of T. for a prov. order for electric lighting, with a view to 
obtaining electricity from the Mansfield T.C. 


Nelson.—The Corporation is about to apply to the 
L.G.B. for leave to borrow £25,000 for the purposes of the electricity 
department. The Council has overspent its borrowing powers to 
the extent of £14,000. 


Newport (Mon.).—The Electricity and Tramways 
Committee will recommend the Council to proceed with the public 
arc lighting as previously decided upon, in preference to accepting 
the gas company's offer to erect 144 lamps with triple Welsbach 
burners at а cost of £2,448. 


Queenstown.—At the half-yearly meeting of the 
Queenstown Gas Co. last week, the chairman said, in submitting to the 
shareholders the statement of accounts for the past half-year, the 
directors regretted to say that the result had not been satisfactory 
as compared with that of the corresponding period of 1902. He 
found the report unsatisfactory, inasmuch as they had not anything, 
little or much, to distribute amongst the shareholders. The 
Queenstown Gas Co. had an excessively keen competition to meet on 
the part of the local electric lighting company, and he bad before 
him their position. The gas company was an old company, about 
54 years establisbed, and for many years past when they were 
earning money in а very satisfactory manner, they did not make 
any endeavour to put by anything for the rainy day. They were 
met with the fact—the glorious fact—that the electric lighting com- 
pany were going to wipe the gas company off the face of the earth. 

e electric company came to Queenstown and started in the town 
with everytbing possible in their favour. They expended an initial 
outlay of £20,000, equal to that of the gas company ; they ran the 
latter company hard for some years. But last year the clectric com- 
pany had earned just £5 more than the gas company had earned. 
The electric company’s outlay in Queenstown last year was £1,778 
19s. 8d., and they earned £1,791 12s. 8d., leaviog them an amount 
to distribute of about £12, as against the gas company’s £3. 


South Shields.—At the meeting of the T.C. on the 
2nd inst. Alderman Rennoldson said the reports that had been 
given by the Press did not give full justice to the undertaking. The 
profits for the year ending March last were altogether £1,695. Ав 
a matter of fact, they had, at the end of the financial year, an 
accumulated balance of £2,110, and that aud the profit made the 
total sum at their disposal £3,806. They then carried £2,700 to the 
reserve fund, which left £1,100. That latter sum was left an open 
account, to see if, after the summer half-year, they could recommend 
that a portion should be handed over to the rates. This they had 
béen able to do at their last meeting, when they recommended that 
£800 be handed over to the general district rate. 


Stockton-on-Tees.—The assessment of the Corporation 
electricity works has been reduced from £1,279 to £564, equivalent 
to a saving of £252 per annum. 


ELECTRIC TRACTION NOTES. 


Brighton.—The T.C. has decided, by a majority of 
18 to 10, to lay the electric tram route along Dyke Road with 
Corporation labour, under the supervision of Mr. J. B. Holliday, 
tramways manager. | 


Central Loudon Railway.—On Tuesday evening, at about 
7 p.m., a stoppage occured on this railway, at the Bank end of the 
line, through a coach leaving the rails between Bank and Post Office 
Stations. A following loaded train was brought to a standstill, and 
the electric lights were extinguished. The passengers passed out 
through the rear carriage, and, lights having been switched on in 
the tunnels, they were able to pass along the wooden pathway to 
Bank Station. There was no panic or mishap, though, of course, 
there was some anxiety. 


Crewe.—A tramway scheme for Crewe is at present under 
discussion, the point of contention being as to whether it should be 
& municipal or a private undertaking. The ratepayers declared 
some time ago, by a large majority, against the Town Council 
undertaking it. The London and North-Western Railway Co.—the 
largest ratepayers in the tcwn— would oppose a municipal line, unless 
the tramway terminus were within easy access of the Crewe station 
and works. The Trades Council of the borough has protested 
against a private company being allowed to take possession of the 
streets of the town. The total cost of the scheme is estimated at 
£100,000 or £150,000. 


Glasgow.—Notice of motion has been made in the T.C. 
that an instruction be given to the general manager of the tram- 
ways to at once provide larger cars than those at present in use. 
The whole question of 4d. fares has been remitted to a sub-com- 
mittee of the Tramways Committee of the T.C. 


Huddersfield.— Ву means of swing brackets attached to 
each end of the car, arrangements have been made by the Hudders- 
field Corporation tramways manager to carry four cyles on each 
carat the owners’ own risk. Mr. Thomas contemplates that this 
will be the means of increasing the revenue to an extent which 
will make it worth while to fit up the cars with the swing 
brackets. 


Liverpool.—The Corporation has received the sanction 
of the В О.Т. to an alteration of the speed of the electric cars. The 
highest speed which has been nominally attainable under sanctions 
recently operating ів 10 miles an hour. This rate was operative on 
34 miles 216 yards of single track, equal to 36 per cent. of the 
whole. On 52 miles 1,314 yards, eight miles an hour has been 
attained, equal to 55 per cent. of the whole. On 8 miles 1, 560 yards, 
six miles an hour has been attained, equal to 9 per cent of the 
whole. Under the new sanction a speed of 14 miles an hour will 
be allowed on 9 miles 400 yards, and a speed of 12 miles an hour 
on 51 miles 1,081 yards. The track on whiclrthese higher speeds 
are permitted is in places where it is likely that a long clean run 
with few interruptions will be obtainable. On 25 miles 150 yards, a 
speed of 10 miles an hour will be attained. The average speed in 
the past between the termini has been 5:8 miles per hour. Under 
the new arrangement an average speed of eight miles, including 
stoppages, will be maintained. Recently, a series of records were 
taken of the running of cars, by means of Elliott’s recording speed 
indicator, and it was found that ona typical route a speed of 16 
апа 17 miles an hour was obtained, the average speed, including 
stoppages, approximating eight miles ап hour. The facts were sub- 
mitted to the Board of Trade, and a fresh inspection of the whole 
of the tramway routes was made by Lieut.-Col. Р. @. Von Donop, 
R. E., which has resulted in the sanction of the Board of Trade being 
given to the increased speed on the tramways. The large immunity 
which Liverpool has enjoyed from fatal accidents has, no doubt, 
been a guiding factor with the Board of Trade in the matter. 

Last week the City Council adopted a recommendation from the 
Tramways Committee that 10 of tbe ordinary electric cars be fitted 
with the new top-cover lately produced by ofticials of the works 
department, at а cost of £35 per car, and that 10 of the existing 
top- covered cars be fitted with the improved parts of the new cover, 
at a cost of £15 a car. 

Last Saturday a serious electric car collision occurred. А cart 
turning from a side street was smashed, and three occupants 
severely injured. 


London.—Farther work was commenced by the L. C. C. 
contractors on Monday for the electrification of the tramways. Iu 
Southwark Bridge Road a number of men commenced to tear up 
the eastern side of the roadway, м temporary line having been pre- 
viously laid down on the western side. The new portion of the 
line which is being laid down in the Marshalsea Road, to connect 
the linea between tne Borough High Street and Southwark Bridge 
Road, is being proceeded with rapidly, while in that portion of 
Southwark Bridge Road which runs right up to the bridge itself the 
metals have been laid down and the necessary junction lines made 
for the trams to resume the return journeys. ‘Che new line along 
St. George's Road, between the Elephant and Castle and the West- 
minster Bridge Road, is also being rapidly laid down. 


L. &.N.W. Railway.—The announcement has been 
made in a number of newspapers that the directors of this railway 
have decided not to electrify any portion of their main lines between 
Euston and Scotland or Euston and Holy head. Such a change 
would involve enormous outlay, while steam would still be needed 
for the heavy mineral trains. It is probable that in the near future 
several branch lines may be electrified, but steam would still be 
retained for heavy traffic.” 


Manchester.—Some interesting particulars were given 
by the chairman of the City Tramways Committee, Mr. Boyle, 2 
the meeting of the Council last week relative to prospective 
developments in the district. The Manchester Southern Tramways 
Act, which was passed last session, had, he said, become practically 
the Act of the Corporation. It authorised the construction of 
tramways from Barton Bridge (the boundary of Eccles), along 
Croft's Bank Road, by Davyhulme and Urmston, to Stretford, and 
thence by Sale and Northenden to Gatley, where it, will connect 
with tbe tramway system of the Stockport Corporation. Thus 8 
complete ring of tramways will be formed round the city on its 
southern side. There is also to be an extension along the Man- 
chester and Altrincham main road from Stretford to West 
Temperley ; and under an arrangement to be concluded with the 
Altrincham District Council, throngh communication between tbe 
city and Altrincham will be established at no distant dato. What 
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the Manchester Tramwavs Committce has aimed at from the first is 
being accomplished, namely, through tramway connections along 
all the main roads Jeading out of the city with the surrounding 
towns. By way of Northenden, the towns of Stockport, Denton 
and Ashton will be reached by alternative routes. Manchester is 
already connected with Middleton, and the Committee bas made 
overtures to the Oldham Corporation for the running of through 
cars to that town. Having established a car service, Mr. Boyle 
said, to the principal large towns, the Committee's purpose was now 
pretty well served. 

The " cow-catcher" is to be superseded on the electric 
tramcars, and we learn that the Corporation is so satisfied 
with the Hudson- Bowring " gate and carrier" guards that 
it has given an order for 300 of them to Messrs. Hudson and 
Bowring, Ltd., of St. James’s Square, Manchester. The principle 
of the guard is as follows :—The swing-cate which hangs below the 
fender of the car is во lightly balanced that at the least touch it 
falls inwards. In doing во it automatically opens a '' toggle " or 
knuckle lever, releases an iron bar, and causes the horizontal carrier 
or cradle to fall to the ground. The cradle is pressed down upon 
the metals by a strong spring, and any obstruction is easily picked 
up and carried along until the car can be brought toa standstill. It 
is claimed that these guards render it practically impossible for any 
one to be injured by the wheels or mechanism of the car. 


Metropolitan District Railway.—Although it bas 
been publicly stated that the electric trains on the District Railway 
cannot be running for passenger traffic until the endof 1904, there 
is strong ground for believing (says the Daily Chronicle) that a 
partly electric service will be put in overation on the Inner Circle 
in some seven months’ time. Experiments on the line at South 
Harrow are still going on, with a view to deciding on the type of 
motor to be adopted." 


Newcastle-on-Tyne.—4At the meeting of the T.C. on the 
2nd inst., Councillor Cairns raised the question by what authority, and 
under what circumstances, communications had been entered into 
between the Tramways Committee and the Tyneside Tramways and 
Tramroads Co. Mr.Cail,chairmanof the Committee, said negotiations 
were entrusted to a sub-committee by the Tramways Committee. 
Mr. Cairns moved that the Council request the Tramways Com- 
mittee to carry on no further negotiations with the company in 
regard to running powers over the two systems without distinct 
instructions from the Council. Mr. Cail pointed out that the 
friendly overtures that had taken place, were really more in the 
nature of an exchange of traftic than allowing another company 
running powers. Broadly, what they were endeavouring to bring 
about was an arrangement to allow the Tyneside tramcars to come 
into Newcastle as far as Stanhope Street, and to allow the same 
number of the city cars to go as far as North Shields. Eventually 
Mr. Cairns withdrew his motion in order that the Tramways Com- 
mittee might consider the matter. 

At a meeting of the Finance Committee on the 3rd inst., the 
Mayor, Sir William H. Stephenson, presiding, the city treasurer 
reported that the amount paid up to date for the construction, 
equipment, &c., of the city tramways was £962,000; of this amount 
above 4800, 000 had been borrowed, and it was proposed to 
borrow a further sum of £128,000, when the sanction of the Local 
Government Board had been obtained. This sum is for tramways 
and the necessary street improvements, 


Northampton. — The Finance Committee bas recom- 
mended tbe Т.С. to apply for a loan of £75,000 for the electrification 
of the tramways. 


Х.Е. Railway.—The North-Eastern Railway last week 
commenced its service of motor omnibuses in North Holderness, 
between Beverley and Belford. The ’buees, which are propelled 
by 24-н.р. four-cylinder Stirling motors, giving an average speed of 
12 miles an hour, resemble the ordinary electric tramcar, and pro- 
vide accommodation for 16 passengers. It is proposed at present 
to make four journeys daily in each direction. 


St. Ilelens.—The state of the tramways and of the 
rolling stock formed the subject of discussion at the last meeting of 
the T.C. It was said that the cars were run in a bad state, and 
damaged the rails and points, and that then the company using the 
lines complained. Councillor Houghton said it was going to be a 
dead loss to the Corporation if they had to relay the lines so soon. 
Tbe chairman thought it was quite right that they should call the 
attention of the company to such matters. 


South Shields. — The question of the working of 
the electric tramways, for the construction of which the Cor- 
poration has recently obtained an Act, is still under con- 
sideration. A proposal has been made by a member of the 
Corporation that that body should itself work them, and this 
suggestion which has just been made public seemingly provoked 
the present lessees (the South Shields Tramway and Carriage Co., 
Ltd.) to make the appended proposal on the 31st ult. to the Corpora- 
tion:—(1) The Corporation to construct and electrically equip the 
tramways, the company (the South Shields Tramway and Carriage 
Co.) providing the necessary rolling stock; (2) the Corporation to 

t this company a lease of 28 years from the date of the certiticate 
of the Board of Trade for electrical working; (3) the company to pay 
interest and sinking fund upon the total capital cost of constructing 
and equipping the said lines; (1) the company will relieve the 
borough of the debt, which they understand now stands at about 
£9,000/against the tramway account byiincludingithatjamount in the 


capital upon which interest and sinking fund will be paid ; (5) the 
Corporation to supply all energy required for the tramways at the 
following rates:—For all units up to 200,000 per annum 154. per 
unit; for the next 50,000 1'4d. per unit, and reducing by one-tenth 
of а penny per unit for each additional 50,000 unite until 400,000 
units per annum is reached, when all units in excess will be charged 
at the rateof 1d. per unit; (6) the Corporation to have the option 
of acquiring 80 much of the Jarrow and South Shields Light Rail- 
way as is situated in that borough; (7) the compauy would submit 
on an amicable understanding being arrived at to surrender the pre- 
gent lease which it holds from the Corporation in respect of the 
existing tramways. Іо е event of terms being arranged applica- 
tion will be made for powers to construct a line from Westoe to 
Whitburn. 

At a meeting of the T.C. on the 2nd inst., Councillor Gibbon 
moved that the Corporation should provide and run the 
trams, to be electrically equipped on the overhead system, 
and that they should at once proceed with tbe construction 
of the lines, &c, in Fowler Street, Westoe Lane, Meldon 
Terrace and Stanhope Road to Tyne Dock. He pointed out that 
the Corporation was now in a position to proceed with the work of 
extending the system, and the populous character of the district 
through which they would pass would ensure their success. 
Councillor J. W. Henderson seconded. He contended that they 
could not have а complete and eflicient system unless it waa not 
only owned and laid, but also worked, by the municipality. The 
tramway company were taking at present £350 per weck, or 84,000d. 
per week, and he ventured to say that on the new system they 
would carry the population twice per week, which would meau an 
income of £15,933 per annum ; the operating cost he put down at 
65 per cent., which would absorb £20,564. The total amount 
charged to the undertaking would be brought up to £41,151, which, 
when deducted from the revenue, left à balance of £4,782, which 
would be increased to £5,882 at the end of five years. Alderman 
Lawson moved an amendment that the question of leasing or work- 
ing the tramways should be deferred until the Tramways Com- 
mittee had ascertained the best terms which could be obtained for 
a lease of the lines, and also that the routes to be equipped at the 
present time should be left over for the Committee to consider.' 
Councillor Smith seconded this, but the matter was eventually 
adjourned. 

A special meeting of the T.C. was held on the 7th inst. to further 
consider the matter. 'There was а long discussion, but practically 
the only points were, on the one side, that the only solution to the 
question was municipalisation, that the T.C. knew that the only 
offer they would get to lease the tramways would be from the B.E.T., 
that they already knew the terms that would be offered, and conse- 
quently no gain would be obtained by further delay; on the other 
side it was contended that they were under a practical obligation 
not to municipalise until the case for leasing had been gone into 
fully, aud that while there was а very considerable risk in working 
the tramways themselves, and doubt as to whether they would pay, 
there was no such risk involved in leasing them, whereby а certain 
income would he obtained without the risk. The ultimate vote wasin 
favour, by 15 to 14, of an amendment that the question go back to the 
committee, but this can hardly be considered a decisive vote against 
municipalieation, as at least two of those who voted for the amend- 
ment declared themselves municipalisers, and voted against the 
motion on questions of detail ; had these two votes been transferred 
the voting would have been equal. 


Wolverhampton.—4A meeting of the Town Council is 
to be held on Monday next, when it is expected that some official 
announcement will be made as to the negotiations between the 
Council and the Lorain Co. Ав has been previously stated in these 
columns, Mr. Wetmore, the agent of the company in Wolver- 
hampton, paid a visit to America in order to consult with his 
principals; and it is rumoured that the company has declined to 
accept the proposals which have been made by the Corporation. 


TELEGRAPH AND TELEPHONE NOTES. 


Australian Telephones.—In the llouse of Repre- 
sentatives at Sidney, in July, it was stated that a metallic circuit 
for the telephonic systems of Melbourne and Sydney could not be 
provided for out of revenue, and until а loan was provided the 
work could not be gone on with. The matter was to be considered 
when the estimates were under discussion. 


Glasgow Telephones.—The anuual report of the Cor- 
poration Telephone Department, which has just been issued, shows 
the net revenue to be £14,143, made up as follows:—Proportion 
of rentals brought from last year, £12,417; gross revenue from 
rentals for the year, June ist, 1902, to May 3lst, 1903, £42,176, 
less proportion of rentals applicable to year 1903-4 carried to 
suspense account, £20,715, a total of £21,101, to which have to be 
added sundsy reccipte, including terminal fees, £366, а total 
revenue of £35,014; the working expenditure (including Post 
Office royalty, £3,405, and terminal fecs, £1,498), was 420,871, 
giving the net revenue of £14,143, out of which the following re- 
quirements bad to be met :— Interest on loans, 46,64 2, and sinking 
fund, £5,807, leaving a surplus on the year's operations of £1,690, 
which, with the surplus brought from last year of 4398, gives a total 
surplus of £2,092. This sum is carried to a general reserve fund. 
The net amount of borrowing powers at May 3let was £292,233, of 
which £49,700 is unexhausted. The capital expenditure for the 
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year amounted to £78,245, which, with the capital expenditure of 
£192,694 previously incurred, make a total capital expenditure of 
£270,939. "The amount of capital invested in works not yet earn- 
ing revenue is £59,096. At May 31st there were 9,122 instruments 
connected, these being subscribed for by 8,145 persons and firms, 
of which about 4,600 have never been telephone subscribers 
before. About 800 orders remain to be executed. The number of 
instruments now working with the exchange is 9,856. 


Halifax Telephones,—The Finance Committee on 4th 
inst. decided to recommend to the favourable consideration of the 
Town Council an offer received from the Mutual Telephone Co. to 
establish their telephone system in the borough. ТЬе acceptance 
of the offer ік recommended in preference to the introduction by the 
Corporation of municipal telephones, which, through their last 
Pariiamentary Bill, they received power to adopt. 


New Zealand Telegraphs.—According to the report of 
the Post aud Telegraph Department of New Zealand, there are now 
22,072 miles of telegraph wires in operation in the colony, an 
jncreage of 967 miles on the усаг. 


The Picard System for Submarine Telegrapby.— 
A short time ago some succeseful trials were carried out in effecting 
direct communication between Paris and Algiers by means of the 
Baudot apparatus. The total length of the line was 1,800 kilometres, 
of which 900 kilometres were cable. The trials took place on the 
occasion of the visit of the President of the French Republic to 
Algiers. A correspondent sends us some details of the system 
adopted to overcome the difficulties of fast working on the cable; 
the arrangement was designed by M. Picard, an employé of the 
Department of Posts and Telegraphs in France. In order to over- 
come the difficulty of retardation due to the capacity of the cable, 
it has always been necessary to employ currents as short and weak 
as possible. This has been supplemented by Lord Kelvin's method 
of reversing currents. М. Picard has devised a further and most 
ingenious method of employing the periods of rest between the 
emitted currents to produce the signals. The “tail” of the current, 
hitherto considered the enemy of the submarine telegraphist, has 
now been made his best friend. Instead of the length / the 
current forming the dots and dashes, the signals are made by the 
length of time ?^/ircen the currents. The currents are all of equal 
length and strength. In the picturesque language of a French 
engineer: “Оп parle, pour ainsi dire, avec des silences.” Each 
signal is composed of two currents of equal duration, one positive 
and one negative. Between these two currents, the positive and 
the negative, a period more or less long, distinguishes the dash from 
the dot. The system can also be applied to printing telegraphs 
with equal success, as witness the recent trials. The transmissions 
from Paris to Algiers direct were effected by means of translating 
relays inserted at Marseilles. Paris can employ a four-armed set 
to Algiers; the arms unemployed at Paris are used at Marseilles. 
The Central Office at Paris can on occasion give up two arms to the 
Elyeéa Office, and the Central Office at Algiers can on its side give 
up two arms to the palace of the Governor-General, thus establishing 
direct communication between the offices of the President of the 
Republic and the Governor-General. 


Telegraphic Interruptions and Repairs :— 


OABLES, INTERRUPTED, 
Latakia-Cyprus ee oe ee ee eo 
Trinidad-Demerara No.1  .. se ee 
Trinidad-Demerara No. 2 „. xa -— 
Dominica-Martinique .. eo eo ee 
Bt. Lucia-Martinique .. ee ee ee 
Guadeloupe-Martinique ee ee ee 
Martinique-Puerto Plata 


REPAIRED. 
es June 20, 1899 ee 
„ Aug. 27,1901 ,, ee 
.. Aug. 26, 1903 .. ВЕН 
ee May B, 1902 ees ee 
oe May 8, 1902 ee ee 
oe May 9, 1902 ec ee 
.. July 10, 1904 . ee 


Cayenne-Pinheiro es oe os ee ee Aug. 18, 1902 oe oe 
Bt. Liucia-8t, Vincent ee ee ee ee ee Be pt. 19, 1902 .. ee 
Reissa-Issa xi eo ee Oct. 22, 1902 ., es 
Reissa-Yemani .. - £s ze .. Oct. 22, 1902 ., es 
Paramaribo-Cayenne .. a S ee Feb. 27, 1908 : 


New York-Haiti 
Fao-Bushire 
Bolama-Bissao .. 


„ April 13, 190. 
.. July 28, 1903 . Sept. b 
. Aug. 4, 1903 . - 


Antigua-Guadeloupe .. .. Aug. 9, 1903 

Corea-Seoul-Genzan à .. July 30, 1903 
LANDLINES. 

To Puerto Barrios èb .. July 28, 1903 

Коте. Рега ; 2^ .. Aug. 7, 1903 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—October 3rd. The Municipal Authorities of 
Liège are inviting tenders until October 3rd for the supply of віх 
electric tramcars. Particulars may be obtained from, and tenders 
are to be sent to, Le Bureau Administratif des Travaux, à l'Annexe 
de l'Hotel de Ville, Liège. 


Bermondsey.— September 21st. Dust destructor plant, 
300-Kw. steam generators, feeder boosters, motor balancer, switch- 
gear, cables, “с. See Official Notices ” September 4th. 


Brighton.—October 5th. Steel rails, tramcars, points 
and crossings for the Corporation tramways extensions, See 
" Official Notices to-day. 


Brisbane.—September 30th. The Deputy Postmaster- 
General jis in the market for certain postal and telegraphic material. 


Croydon.—September 14th. Buildings, smiths’ and 
ironfounders' work! for the electricity works extensions See 
* Official Notices" September 4th. 


Спра, —“еріетбег 28th. Tenders are teing invited 
uutil September 28th by tbe municipal authorities of Cienfugos 
for the concession for the electric lighting of the public streets 
and buildings of the town. 


Holland.— October Ist. Tenders are being invited by 
the municipal authorities of Utrecht for the construction and 
equipment of & central electricity station for lighting and power 
purposes, and for the working of a tramway. 


Isle of Thanet.—The Isle of Thanet“ Electric Tram- 
ways and Lighting Company wants tenders for stores. See Offi zial 
Notices" to-day. 


Johanneshurg.—September 21st. 70 10-amp., 40 25- 
amp., 10 50-amp. electricity meters, See '' Official Notices" to-day. 


Johannesburg.—October 5th. A large quantity of steel 
rails, fishplates, tie-bars, &., for the Corporation tramways, See 
“ Official Notices to-day. 


Johanneshurg.—November 16th. Gas producer plant; 
gas engines and dynamos. Alternative: — Water tube boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. See “ Official 
Notices” August 28th. 

[The attention of tenderers is requested to the change of date for 
receipt of tenders, from O:tober 10th to November 16th.— Eps. | 


Kirkealdy.—September 14th. Electrical wirirg and 
fittings for the Corporation Memorial Halls. Form of tender, &c., 
from the Burgh Electrical Eugineer. 


Launceston (Tasmania). — September 28th. 
more electric meters. See Official Notices June 12th. 


London. — October 6th. Four 5,000-m.P. vertical- 
horizontal steam engines, each suitable for driving а three-phase 
generator, for the Greenwich power station. See “ Official 
Notices” July 24th. 


Merthyr Tydfil.—September 12th. Hills Plymouth 
Co, Ltd., invites tenders for stores for the 19 months ending 
September 30th, 1904. The following are some of the items:— 
India-rubber, asbestos, &c.; steam tubes and fittings; electric 
appliances. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Oolonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


500 or 


Reigate.— September 17th. Water-tube boiler, piping, 
200-Kw. steam allernator, switchboard and instruments, condensing 
plant, cooling tower, &c., for electric lighting. See ‘Official 
Notices " September 4th. 


Rochdale.— September 26th. Electrical work at the 
Dearnley Workhouse. See '' Official Notices " September 4th. 


Roumania.—October 10th. Tenders are being invited 
until October 10th by the Roumanian State Railway Authorities in 
Bucharest, for the installation of a complete electric lighting plant 
at the railway works in that city. 


Salford.—September 19th. 
" Official Notices September 4th. 


Southend.—September 14th. Steam dynamo, boiler 
and condenser for the electricity works. See Official Notices” 
August 28th. 


Spain.—September 18th. The Spanish Post and Tele- 
graph Authorities are inviting tenders until September 18th for the 
concession for the establishment and working of а central telephone 
exchange at Palamos (Gerona province) with sub- stations at San 
Feliu de Guisols aud Palafrugell. Tenders are to be sent to La 
Direccion General de Correos y Telegrafoe, Carretas, 10, Madrid, 
whence particulars may be obtained. 


High-tension cable, бее 


Stoke-upon-Trent.—September 11th. Pipe-work, non- 
conducting covering, and water-softening plant for the electricity 
scheme. See Official Notices August 21st. 


Sweden.—October 15th. Tenders are being invited by 
the municipal authorities of Gelfe until October 15th for the supply 
of six electrical cranes. 


Whitechapel.—September 12th. Electric lighting of a 
portion of the Infirmary. See “ Official Notices” August 28th. 


— — ů ———— — — — 
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CLOSED. 


Bolton.—At the meeting of the T.C. last week, the 
Tramways Committee's minutes came up for approval. Mr. Preston 
moved an amendment vetoing the acceptance of a tender by Jacob 
and Co, a Belgian firm, for rails required for tramway construction, 
and accepting that of Messrs. Scott, an English firm. Mr. Walms- 
ley supported the amendment, on the ground of the superior 
quality of British steel. Alderman Smith, Chairman of the Tram- 
ways Committee, said it would be wiser to place the order with the 
English firm, and upon a division this was ordered to be done. 


Chiswick.—The following tenders were received for gas- 
driven sewage pumping plant, compressors and electric lighting 
seta for the U.D.C.:— 


Sir Hiram Maxim Electrical Engineering Co. (Accepted) 3, 
D. Stewart & Со. (1902), Lid. is 5% es ve 2 
Tangyes, Ltd. T 


Bilbie, Hobson & Co. vs ә £6,500 0 0 
Campbell Gas Engine Co., Ltd. .. 3,518 7 6 
53 Bros., Lid. ЕА es 925 ve is 3,304 0 0 
Drysdale & Co. ee ee ee ee ee ee 1,980 0 0 
J. & Н. Gwynne, Ltd. se as ке x s 6,305 0 0 
Gwynne & Co. .. M s ss $% 3,527 0 0 
Pollock, Whyte & Waddel .. 3,202 : е 
0 0 

0 0 

0 


„„ e s. . 4,410 
John Wolstenholme & Son... oe T s. 8,562 10 
Acting on the recommendation of the consulting engineers, 
Mesars. Swinburne, Cooper & Baillie, the Council has accepted the 
tender of the Bir Hiram Maxim Electrical Engineering Co. 


Falkirk.—The Parish Council has accepted the offer of 
Messrs. Thomson & Co., of Falkirk, to fit up the new poor house for 
electric lighting, with 450 lights at £390 (including special fittings). 
Some of the other tenders were as follows :— Laurie & Co, Falkirk, 
£450, with £34 5s. for special fittings; Wallace & Connel, Falkirk, 
£559 13s., with £36 10s. for special fittings; C. Hamilton, Ltd., 
Glasgow, £546, with £35 for special fittings ; Still & Co., Glasgow, 
£605, with £40 12s. for special fittings; Milne & Sons, Edinburgh, 
£630 7s., with £34 5s. for special fittings; James Gray & Sons, 
Edinburgh, £759 2s. 6d., including fittings; Anderson & Muir, 
Edinburgh, £741 10s., with £48 10s. for special fittings. 


Liverpool.—The City Council has accepted the tender of 
the Wheeler Condenser and Engineering Co. for condensing plant 
required at the firat section of the new generating station at Lister 
Drive, at £11,975. 


Metropolitan Asylums Board.—At the weekly meeting 
of the Metropolitan Asylums Board, held on Saturday, the following 
tenders were submitted for the wiring of the Children’s Home at 
the Tooting Bec Asylum for electric lighting purposes :— 


Messrs. Buchanan & Curwen, 64, Victoria Street. ee £398 
si Wenham & Waters, Ltd., Croydon А . 407 
Mr. V. G. Middleton, Westminster, S.W. .. F 58 448 
Messrs. Eastlakes, Ltd., Cowley Street, B. W. s; 450 
+ Drake & Gorham, 66, Victoria Street ; га . . 496 
as Hayward, Tyler & Co., Whitecross Street, Е.С. ee 508 


The tender of Messrs. Buchanan & Curwen was accepted. 


Poplar.—The E.L. Committee has accepted the tender 


of the International Electrical Engineering Co. for carbons for arc 
lamps at the following prices :—Brand C.T.E., 18 mm., £2 14s. per 
1,000 ft., 12 mm., £1 3s., 16 mm., £2 38. 6d., 11 mm., £1 1s. 13 
tenders. The same Committee bas accepted the tender of Messrs. 
Н. Edie & Co. at £67 15s. 6d. for pipework to connect the hot 
wells with the chemical re-action filter. "There were four tenders. 
The Committee has placed an order with the British Insulated 
Wire Co. for seven cable drums. 


Twickenham.—An order bas been placed with Messrs. 
Pritchetts & Gold, Ltd., of Feltham, for a storage battery for the 


Twickenham & Teddington Electric Supply Co.’s sub-station at 


Teddington ; there will be 260 cells of 750 ampere-hours capacity. 


FORTHCOMING EVENTS. 


Monday, September 14th.—At 8 p.m. Institute of Marine Engi- 
neers. Paper by Mr. Stephen H. Terry on Auxiliary 
Pumping Machinery and Suggested Improvements.” 

Saturday, September 19th.—At 3 p.m. Civil and Mechanical Engi- 
neers’ Society. Visit to the generating station of the 
L.C.C. South London Tramways at Tooting. 


ADDENDA TO ELECTRICITY WORKS LISTS. 


DoklLIx.— Lamps connected, 35,000. Units sold, 766,924; ave. 
rice obtd., 5 27d.; works costs, 2°66d.; total coste, 3 27d. 
e new three-phase plant will be opened on 15th inst. 


Lonpon (SHOBEDITCH).—New works (Whiston Street) opened 
1902 :—4 B. & W. msrine boilers; 2 Walleerd slipway 
vertical engines coupled to Westinghouse generators ; total 
capacity, 1,600 xw. Max. load recorded (both stations), 
1,880 xw. Total capital outlay, £289,744. Pb. ltg., 
286 arc. Motors, 300 = 1,500 B. H. . Price chgd., Itg. 5d. 
and 2d. (basements 4d.), pr. 2d. Units sold, 3,040,964 ; 
ате. ce obtd., 3°084d.; works costa, 207d. ; total 

ooste, 3:041d. 


NOTES. 


Electricity v. Gas.—The inventiveness of our friends 
the gas companies is only equalled by their unabashed persistence 
in defamation of the electric light and glorification of the incan- 
descent gas lamp—once so heartily detested by them, but now 
regarded as their only chance of salvation from extinction. The 
latest effusion emanates from Tottenham, and purports to show, 
with an engaging and delusive fairness, that electricity costs nearly 
six times as much as gas for lighting purposes. This result is 
arrived at as follows:—Gas costs 3s. per 1,000 cb. ft., and with 
“ even ordinary incandescent burners and cheap mantles” gives 15 
candles percb. ft. per hour, or 1,665 candles for one hour for 4d. 
Electricity costs 4d. per unit, giving, at 34 watts per candle 
(observe the fairness l), 285 candles for one hour for 4d. ; and 1.665 
285 = nearly 6. Q.E.D. Renewals are taken as equal in both 
cases — the 50-candle (!) gas light being maintained by the 
company for 3s. per annum, while in the same period three 16-с.р. 
or віх 8-0.р. electric lamps will cost more than that sum for 
renewals.” 

It is, no dcubt, somewhat superflous to point out the fallacies and 
the cunning omissions with which these statements are compiled ; 
the proof of the light is in the burning, and we are quite content 
to abide the verdict of the unbiassed user. But for the sake of 
those amorgat us who ask why, in the face of these allegations, 
electric lighting thrives apace, let us look into them for a moment. 

Take the case of a dwelling house with eight rooms, fitted up as 
follows :— 


Dining room, 3 16-c.P. electric, or 1 3{ cb. ft. gas burner. 
Drawing room Є is 

Kitchen, 1 16-c P., or 1 11 cb. ft. 

Scullery, 1 8-c.P., or 114 cb. ft. 

Four bedrooms, each 1 8-C. P., or 1 14 cb. ft. 
Two passages, each 1 8-с.р., or 1 14 cb. ft. 


These will be used, averaging all the year round, ав follows :— 
Drawing room 
Dining room 
Kitchen, 4 hours per day. 
Scullery, say 2 hours per day. 
Bedrooms, say 4 hour per day. 
Passages, 4 hours per day. 


Taking 16-с.р. lamps to consume 60 watts each, and 8c. p. to use 
334 watts, and not forgetting the bye-passes of the gas lamps, we 
have the fullowiog consumptions per day :— 


» 


} one or other 4 hours per day. 


Watt-hours, Cubic feet. 
5 Burner. Bye- pass. 
rawing rcom РА 
Dining room aR 13 + 11 
Kitchen 240 6 + 5 
Scullery 67 3 + 53 
Four bedrooms 67 3 + 234 
Two passages 266 12 + 10 
— — + — 
1,360 37 + 55 
92. 
Cost of energy per day ... 5 44d. 3 3d 
Cost of renewals per day... . 054. 104. 
Total cost per day... . . 594d, 4 3d. 


The renewals are estimated оп a life of 1.000 hours for 16 c.P. 
lamps and 500 hours for 8-c P. lamps at 200 volts; and 3s. per 
annum per gas lamp. The ratio, it will be seen, far from 6 to 1, is 
only 14: 1. 

Now, be it noted, using standard burners, and adopting the most 
suitable sizes in each case, the foregoing arrangements are the 
nearest equivalents that can be made, using incandescent mantles 
throughout, for the inability of the gas burner to be sub-divided so 
far as the electric lamp i8 no reason why an unnecessarily large 
glow lamp should be used in the comparison. In fact, while for 
large candle-powers the gas lamp has the advantage, the possibility 
of sub-division appertaining to the glow lamp renders it uneqnalled 
for smaller powers. In the foregoing comparison no account is 
taken of the blackening of ceilings by gas, which may be taken to 
cost 18. per annum per room multiplied by the average number of 
hours’ use per day, or ‘6d. on the basis assumed above ; nor of the 
injury to paintings, decorations, books, &c., and to the health of the 
residents due to the noxious products of the gas burners. 

Lastly, the price charged for the electrical energy is too high, on 
the assumed basis; for, taking the maximum demand rate at 7d. 
and 2d., and assuming that the maximum demand is 400 watte, the 
price would be 344. At 8d. and 1d., the price would be 3d., bringing 
the total cost down practically to equality with gas, and this is 
frequently the case in practice; consumers are often charged less 
than 3d. per unit. 

These periodical outbursts on the part of the gas people do them 
no credit; but, fortunately, they do little harm to the electricity 
suppliers, as consumers have been so long accustomed in the past 
to gas meters and their audacious declarations, that they attach 
little importance to the allegations of the gas makers. 


Calculator Board.— The article that appeared in our 
issue of August 28tb, describing this ingenious board, omitted to 
give the name of the makers. In reply to many queries which have 
reached us, we may mention that all communications should be sent 
to Мезете. W. Watson & Sons; of 313, High Holborn, М.О. 
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Australian Federation Patent ZBill.— We have 


received the following letter: — 

" A Bill for an Act relating to patents for inventions was intro- 
duced into the Australian Senate, and received its first reading 
on June 26th. Through the courtesy of an Australian member of 
Parliament we have received an advance copy. This Bill should 
receive the attention of those of your readers who are interested in 
Australian patents. 

"'The subject of & single patent to cover the whole Australian 
Commonwealth has been one of lively interest ever since the Com- 
monwealth became an accomplished fact, and we think this, the 
first step in thia direction, of suficient importance to warrant ue in 
drawing the attention of your readers thereto. The Bill follows in 
general the British Act, while modifications are numerous aud 
important. The principal provisions may be summed up as 
follows :— 

„Patents to be granted for 14 years to cover the six States com- 
prising the Commonwealth. Examination as to novelty is to be 
made to а limited extent. Actual working of the invention within 
the Commonwealth must be begun within five years, and must be 
continuous thereafter. Patent attorneys must be registered. Appli- 
cations for patents may be filed by the inventor or his assignee, by 
representative of deceased inventor or assignee, or by & communi- 
catee. Additional patents are provided for at half fees. Compul- 
sory licenses are provided for. Existing State or Colonial patents 
remain without change in their scope. 

" An important aud valuable feature is found in Art. 57, according 
to whicha patent is valid as to all good claims, notwithstanding it may 
contain one or more invalid claims. The working requirements 
cannot fail to appear to an Englishman to be а retrogade step, and 
it i8 to be hoped that those requirements will be eliminated. 

“ The cost of a patent under this new Bill to cover the кіх States 
comprising the Commonwealth will be about one-sixth the cost of 
taking out patents at the present time to cover the same area. There 
is, however, a fee of £8 payable before the actual issue of the patent, 
and a renewal fee of £5 before the expiration of the seventh year 
1f enacted this session of Parliament the Act may take effect as 
early as next January, but it is more probable that it will not come 
into force earlier than in January, 1905. 

„% W. P. Titompson & Co. 

* Patent Office, 6, Lord Street, Liverpool. 

“ September 7th, 1903." 


Automobile Trials.—Thc Trials Organisation Com- 
mittee of the Automobile Club bave now made public the list of 
entries for their fifth annual reliability trials (1,000 miles). "There 
is а total of 76 British cars, compared with 41 in 1902; the increase 
of foreign cars being from 43 to only 59. 'Thus it will be seen 
that the British increase is 85 per cent., while that of the foreign 
entries is only 37 per cent. Unfortunately, this cannot be taken as 
a guide to the prosperity of the English industry to the detriment 
of that on the Continent, but it rather indicates that the enormous 
French and German output is being more nearly absorbed by home 
demands. There is a net increase of 16 in the number of British 
firms in the list of competitors. Out of а total of 140 entries, only 
10 are steam cars. There are no electric cars taking part in the 
trials, 


Tramway Competition and Reduced Railway 
Receipts.—An example of the way in which the linking up of 
Lancashire towns by means of electric tramways is affecting rail- 
way passenger traflic has been afforded by the Oldham, Ashton- 
under-Lyne and Guide Bridge Railway Co., whose half-yearly 
meeting was held recently in Manchester. A falling off of £1,000 
in the item of passenger and parcel traffic was reported. "The chair- 
man, Mr. Ed. Chapman, M.P., attributed it mainly to the detri- 
mental effect of tramway competition. In third-class passengers 
alone a diminution was shown of 71,000 in the half-year. The 
shareholders, he said, might rely upon their doing everything that 
was possible to counteract this competition; at the same time it 
was disagreeable to find that while traffic was;suffering so seriously, 
rates and taxcs were advancing. 


A Five Pound Note Too Much.—The Bethnal Сгееп 
Guardians wanted to increase the salary of their electrical engineer, 
Mr. Broadley, from £110 to £130, and thence by annual increments 
of £10 to a maximum of £150 per annum, but the Local 
Government Board, which is sometimes very attentive to matters 
of small importance, could not possibly see its way to permit anything 
во iniquitous. It wrote to the Guardians saying that “аз Mr. 
Broadley is also provided with rations, the proposed increase in his 
salary would involve a charge upon the Metropolitan Common 
Poor Fund in respect of his remuneration considerably in excess of 
the maximum allowed in respect of any similar officer elsewhere. 
Having regard to this fact, the Board would not feel justified in 
assenting to the Guardians’ propoeal, but with a view to meeting as 
far as possible their wishes in the matter, the Board is willing to 
approve of the increase of Mr. Broadley’s salary to £125 per 
annum.“ 


Appointments Vacant.— An assistant in the electrical 
engineering department at the Central Technical College, Exbibi- 
tion Road (£150); assistant for the Croydon Mains Department 
(£100) ; switchboard attendant for Aston Manor: juuior assistant 
engineer for Watford Electricity Works; teacher in electrical 
engineering for the South-Western Polytechnic. See our advertise- 
ment columns to-day. 


Obituary.— The death is announced, at Croydon, as the 
result of an apoplectic seizure, of Mr. R. J. Hinton, who was, until 
last year, vice-chairman of the Electricity Committee of the Croydon 
County Council. 


Newport Exceeds its Trading Powers.—The fol- 
lowing interesting piece of news was published by the Western Mail 
on Beptember 4th:—' 16 seems as though the Corporation of New- 
‘port has been pulled up pretty sharply in the matter of a bit of 
municipal trading. At a meeting of the Electricity Committee, a 
letter was read from Messra. Turner & Co., solicitors, of London, 
stating that it had been brought to their notice that the Corpora- 
tion were selling and supplying electric motors, and that it is ultra 
vires for the Corporation to do so without authority. In the absence 
of the Corporation having any Parliamentary powers to trade they 
(the solicitors) were instructed to take steps to prevent the continu- 
ance of such practice, unless there was an assurance from the Cor- 
poration that they will abstain from eo trading in the future. The 
Corporation decided to reply tbat it was not the intention of the 
Corporation to continue the supply of motors." 


In re Ferranti, Ltd., Manchester.—Mr. Tate was 
appointed receiver on behalf of Parr's Bank in re Ferranti, Ltd., 
and on Wednesday, before Mr. Justice Walton, sitting as Va^ation 
Judge in {һе High Court of Justice, Mr. Bramwell Davie, 'K.C., 
applied on behalf of the trustee, Mr. Jones, and Parr's Bank, Ltd., 
who hold second debentures to the extent of £34,000, that a Mr. 
Whittaker might be joined with Mr. Tate as receiver-menager of 
the company. The company, he said, carried on a very large elec- 
trical bueiness in Manchester, and it was absolutely necessary that some 
person on the spot should be appointed to manage and carry on the 
business. Mr. Tate, the present receiver and manager, was resident in 
London. He had nothing to say against him, but it was thought 
that somebody should be associated with him, like Mr. Whittaker, 
who was on the spot. Mr. Vernon, for the company, said he did 
not raise any objection, and there was, of course, no retlection on 
Mr. Tate. Mr. Bramwell Davis: Not the slightest. Counsel 
mentioned that leave had been given to borrow £20,000, of 
which £2,000 was to be applied at once for wages, &c. That had 
been done, and a further £2,000 would be required on Wednesday 
next. It was agreed that that sum should be paid as requested 
out of the remaining £18,000, subject to the supervision of the 
Court, and the appointment of Mr. Whittaker as additional 
receiver and manager at Manchester was sanctioned. Order 
accordingly. We believe that it is the hope of the directors that 
creditors will eventually be paid in full. 


The Edison Battery.— In a recent interview with the 
New York 7'imes Mr. Edison ів reported as saying that one of his 
batteries had been in operation for three weeks in one of Altman's 
delivery wagone, and was doing all that he expected and claimed 
for it. The paper referred to says that the official test made of the 
new battery in the delivery wagon at Altman'e showed that the old 
lead battery weighed 1,260 lbs. and had a maximum of 25 miles, 
while the Edison battery which replaced it weighed 650 lbs. and 
drove the wagon 36:8 miles. Besides this, the old battery occupied 
12:8 cb. ft., while the Edison took up only 8:5 cb. ft. 


Personal.—Mr. John A. Smeeton, A. M. I. Mech. E. (of 
Arthur Koppel) was to be married to Miss Grace Osborne, at 
St. Clement’s Church, Ilford, yesterday. 


Strike at Neasden Power Station.—The men employed 
by the British Westinghouse Co. on the new electric generating 
station at Neasden, now in course of construction for the Metro- 
politan Railway, went out on strike on Monday morning. The 
Westinghouse Oo. states that the men appealed for higher wages, 
and this being refused, all the employés, who number over 300, 
struck work. The men allege that since the commencement of the 
work, their manager has used the American system of driving. 
Their special grievance is, they aver, that unless they are at their 
places on the scaffold at the moment the hocter sounds, and 
continue to work right up to the last minute, they are dismissed. 
The strike collapsed in the course of а few days. 


A Question of Brakes.—Under this heading our 


esteemed contemporary, Electrical Investments, reports the recent 
inquiry into the tramcar accident at Ramsgate. One would expect 
a journal so closely identified with electric traction interests to know 
something about the subject; yet our contemporary says: “Owing 
to the trolley being off the wire the electric brake did not act, 


and goes on to remark that The electric brake is wonderfully 


effective while the motorman has electric power at his comman 
but any accident to the trolley may, as this accident illustrates, 
render it inoperative.” 16 would bea poor sort of electric brake 
that depended upon the trolley being in place! 


British Association at Southport.—Prof. Dewar, the 
retiring president, announced on Weduesday that the Council re 
commended the acceptance of the invitation to hold the 1905 
meeting in South Africa. A decision will be given to-day. Neat 
years president will be Mr. Balfour, the Prime Minister, and the 
meeting will be at Cambridge. The day's proceedings were con“ 
fined to the delivery of his presidential address by Sir Norman 
Lock yer, and а meeting of the General Committee. 
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THE CENTRAL STATION ENGINEER. 


Tux following appointments have been made in connectiun with 
the Bexley Council's Electricity Undertaking:—Mr. Н. Knorr as 
senior charge engineer; Mr. J. D. Laws as junior charge engineer. 

Mr. 8. Е. Sarg, of Taunton, and Mr. Inisu, of Weymouth, have 
been appointed as assistant engineers at the Portsmouth Corpora- 
tion electricity works. 

On September 3rd Mr. E. M. HorriNGswonTH, Corporation 
electrical engineer at St. Helens, was married to Miss E. H. 
Springfellow at the Church of Our Lady, Portico, near St. Helens. 
The numerous presents included a silver tea and coffee service from 
the Corporation electricity staff. 

А very pleasant ceremony took place last Saturday evening at 
Llanarth Street Electricity Works of the Newport Corporation, 
when Mr. A. H. FrrroN was the recipient of a handsome marble 
clock presented to him by the staff of the electricity department, 
on the occasion of his marriage. Mr. H. Collings Bishop, borough 
electrical engineer and tramways manager, made the presentation. 

The Barnsley T.C. has accepted the resignation of Mr. Bastow, 
resident electrical engineer, with regret, and has appointed Mr. 
Bank ER, assistant engineer, to succeed him at £225 per annum, rising 
to £250 next year. 

Mr. STOREY, the electrical engineer at Torquay, it ap had an 
offer from Messrs. Davis & Soper, of London, on behalf of the Port 
Elizabeth municipality, but his Committee аз а matter of urgency 
recommended the T.C. to increase his salary forthwith from £300 to 
£350. Mr. Storey has given the Torquay Committee an under- 
taking that he will not apply for further increase of salary within a 
year or two. 

Mr. W. B. ҮҮоорноовк, A. M. I. Mech. E., A. M. I. E. E., has resigned 
the position of resident engineer to the Newcastle Electric Supply 
Co. to take up that of chief resident engineer to the Yorkshire 
Electric Power Со. The Yorkshire Co. has an area of supply of 
1,800 square miles, covering one of the busiest manufacturing parts 
of England. 


NEW COMPANIES REGISTERED. 


Electro-Post Railway Co., Ltd. (78,489).—This company was 
registered on September 4th, with a capital of £100 in £1 shares, to construct, 
repair, maintain and operate installations, cables, wires and other works of 
every kind for the generation, supply, distribution and employment of elec- 
tricity for motive power, lighting, heating or other purpose, to manufacture and 
deal in engines, motors, machinery, rolling stock and materials for use in oon- 
nection therewith, &c. The first subscribers (each with one share) are: 
S. Н. Penwarden, 13, Comely Road, Walthamstow, clerk ; W. G. Yeoman, 28, 
Muschamp Road, East Dulwich, clerk; G. E. Sanders, Bloomfield Lodge, Lark- 
field , Richmond, Burrey, clerk; W. H. Walford, 88, Worley Road, Leyton- 
stone, clerk : E. R. Church, $, Kepley Road, Clapham, S. W., clerk ; T. Winter, 
8, Montem Road, Forest Hill, S. E., secretary; and F. J. Stewart, 29, Ashchurch 
Grove, W., clerk. No initial public issue. Table A mainly applies. In the 
event of all the shares not being subscribed by December 81st, 1903, the company 
is to be dissolved. 


Aérozone, Ltd. (78,472).— This company was registered on 
September 2nd, with a capital of £12,000 in £1 shares, to acquire from J. 
Harris letters tent ted for Great Britain, Ireland, and Isle of Man, 
No. 17,805 of 1901; for France No. 320,661 of 1902; and for Belgium No. 162,872 
of 1902, relating to improvements in the purification of air, and to carry on the 
business of an electric company, or purifiers of air, electricians, mechanical, 
electrical and ventilating engineers, manufacturers and suppliers of ozone, 
and electricity for light, heat, motive power, or otherwise. The first subscribers 
{each with one share) are:—W. L. Grimwade, 18, Foxham Road, Holloway, 
merchant; A. E. Sherman, 8, Tredegar Square, Bow, electrician; О. E. B. 
Kilner, 4, 6 and 6, Gt. St. Helens, E. C., solicitor ; R. Burn, 50, Old Broad Street, 
E.C., engineer; R. Jones, 282, Bishopsgate Street Without, E.C., colonial 
broker; J. Abrahams, 47, Torrington Square, W.C., agent; and T. G. McEwen, 
8, Union Court, E.C., chemical engineer. Minimum cash subscription, £4,000. 

e number of directors is not to be less than three nor more than seven; the 
first are J. Harris and others to be appointed by the subscribers; qualification 
(except J. Harris), £100; remuneration, £50 each per annum. 


British Electric Calibrated Fuse Co., Ltd. (78,488).— This 
company was registered on September 4th, with a capital of £8,000 in £1 
shares, to adopt a certain agreement and to carry on the business of manu- 
facturers of, and dealers in, electric and other fuses and electric accessories 
and аррапоев, electricians, electric engineers and contractors, manufacturers 
of rubber and rubber goods, &c. The first subscribers (each with one share) 
are:—W. Macdonald, 118, Queen Victoria Street, E.C.; G. E. Heyl-Dia, Birk 
oe Stretton, Ches., engineer; O. N. Avent, Grappenbali, Ches., gentleman ; 
A. O. Hoercher, 1, Mortimer Road, Kensal Rise, W., clerk; А. G. Norris, 144, 
Minard Кога, Catford. 8.E., clerk ; D. B. Macbride, 118, Queen Victoria Street, 
E.C. engineer ; and W. S. Rouse, Rayleigh Rectory, Essex, tutor. No initial 
public issue. The number of directors is not to be less than two nor more 
than five; the first are G. E. Heyl-Dia апа W. Macdonald (both permanent); 
qualification, 60 shares. 


Glasgow Electric Crane and Hoist Co., Ltd. (5.440).—This 
company was registered on September 4th, with a capital of £100,000 in 
£10 shares, to acquire the patents and patent rights for Great Britain and 

granted to the Benrather Maschinenfabrik Actien Gesellschaft, and the 
exclusive right for a period of 10 years to sell in Germany machinery in accord- 
ance with those patents, and to carry on in the United Kingdom, Germany, and 
elsewhere the business of makers of and dealers in electric and hydraulic cranes, 
hoists, lifts, and all kinds of а and oonveying machinery, general and 
mechanical engineers, iron and brass founders, boiler makers, builders, 
ters, &c. The first subscribers (each with one share) are:—W. Beardmore, 
khead Forge, Glasgow, steel manufacturer; J. R. Johnston, 160, West 
George Street, Glasgow, writer; J. B. Johnston, 160, West George Street, 
Glasgow, clerk ; J. Andrews, 160, West George Street, Glasgow, writer; F. W. 
Harvey, 160, West George Street, Ө", writer; А. М. Mitchell, 160, West 
George Street, Glasgow, writer; and F. Murray, 160, Weat George Street, 
Glasgow, clerk. The number of directors is not to be less than four nor more 
than nine; the first are W. Beardmore, D. Vickers, A. D. Williamson, and J. 
Hamilton; qualification, 21,000; remuneration as fixed by the company. 
Registered office, Parkhead Forge, Glasgow. 


Rental of leased tramways ... 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Woking Electric Supply Co., Ltd. (46,1175).—Issue on July 
81st of £200 debentures, part of series created November 2nd, 1899, to secure 
£25,000, charged on the company's undertaking and property, present and 
future, including uncalled oapital. No trustees. Previously issued of same 
geries: £22,350. 


Frank Suter & Co., Ltd., electrical engineers, London 
(51,193). —A memorandum of satisfaction to the extent of £1,000 of debentures 
dated April 18th, 1901, securing £7,000, has boen filed. 


Royce, Ltd., electrical engineers, Manchester (63,871).— Issue 
on August 17th of £5,600 debentures, part of series created May 27th, 1903, to 
secure £25,000, charged on the company. undertaking and property, present 
and future, except uncalled capital. Trustees: Law Guarantee and Frust 
Society, Ltd., 49, Chancery Lane, W.C. Previously issued of same series: 
£17,100. 


T. C. Welding & Co., Ltd. electrical fittings manufacturers, 
Liverpool (70,309). —1a8sue, on August 22nd, of £1,200 third mortgage debentures, 
part of series created July 9th, 1903, to secure £1,500, charged on the company's 
undertaking and property, present and future, including uncalled and unpaid 
capital. No trustees. Previously issued of same series: 2900. 


Sherard Cowper-Coles & Co., Ltd., electricians, London 
(67,138).—1Issue, on August 14th, of £500 debentures, pert Of series created by 
resolutions of December 8rd, 1901, and February "7th, 1902, to secure £6,500, 
charged on the real and personal property of the company, present and future, 
except uncalled capital. No trustees. Previously issued of same series: 
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Langdon-Davies Motor Co., Ltd. (55,830).— Issue, on August 
18th, of £1,500 debentures, part of series created October 15th, 1902, to secure 
£6,000, charged on the company’s undertaking and property, present and future, 
0109108 uncalled capital. No trustees, reviously issued of same series: 


George Bray & Co., Ltd., electrical engineers, Leeds (76,185).— 
A trust deed, dated August 27th, 1908, to secure £40,000 debenture stock, created 
February 25th, 1908, has been registered. Property charged: Freehold pro- 
perty known as Bagley Works, Leeds; certain inventions and patents and the 
company's other assets, present and future, Era. uncalled capital. Trustees: 
G. Bray, Belmont, Headingley, Leeds; and J. W. Close, Greek Street, Leeds. 


ELECTRICITY SUPPLY ACCOUNTS. 


— 


WE give this week an analysis of the returns 


Burnley of the Burnley Tramways. The routes are 
Corporation nearly all reconstructed steam lines, which. were 
Tramways. originally worked by the Burnley and District 


Tramways Co., and in the case of those portions 
lying in the Urban Districts of Brierfield and Padiham, the parish 
of Reedley Hallows, and the Nelson Corporation's area, are worked 
on а lease. The maximum gradient is 1 in 17. 

Energy is obtained from the Corporation lighting station, and 
from the Nelson Corporation electricity works, at prices of 1jd. and 
2d. per unit respectively. 

The tramways manager is Mr. H. Mosley, and the engineers 
responsible for the electrical equipments at Burnley and Nelson are 
Messrs. В. Birkett and A. Fraser, respectively. 


ELI ͤ E t mca ———————— 


12 months 18 montbe 
March 31st, 1903 March 31st, 1902 
December, 1901, to March, 1902 
7 miles. Authorised, 11 miles 

14 miles. Authorised, 20 miles 


Period covered by returns 
Date ending ; 

» of opening T 
Length of route - Pss 
Total length of track ... e 


Car-miles ran ... — 697,785 | 305,176 
Passengers carried per annum 6,131,050 3,042,845 
Capital expenditure to date ... £106,450 £104,554 
Traffic receipts... T ; £36,515 £13,501 
Working expenses owe £25,035 £13,902 
Gross profit ... - £11,480 £4,699 
Income per car-mile ... ron. 12:524. 1438d. 
Working expenses per car-mile 8 61d. 9:69d. 
Interest and sinking fund per 
car-mile  ... - es 


Total expenses per car-mile... 
Profit or loss per car-mile ... 
Cost of energy per car-mile... 
Average fare per passenger ... 


Revenue per mile of route ... £5,216 — 
Expenditure per mile of route £3,576 — 
Number of units used— | | 
Burnley section uh 891,693 151,445 
Nelson section is i 176,847 2,493 
Total... m РИ os 1,068,540 | 153,938 
Units per car-mile .. 1:53 | 1:54 


е 
. 
E 


a | ' * МӨР — ES | 
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The change over to electric traction has been marked as usual 
by a decrease in the proportion of expenses to receipts, from 
73 per cent. to 68˙5 per cent. Last year two-thirds of the working 
expenses were debited to steam haulage. The mileage and 
passengers carried have more than doubled, and the profit shows 
140 per cent. increase on last year's amount. 


ANALYSIS OF WORKING EXPENSES. 


— — —— 


For year ending March 31st, 1903. | Gross. | Per car-mile. 
32332 UU N EE 8 „„ hehe, гды 
Trafic wages. as " .. | £8102 , 2788. 
Electrical energy is — $n 8,432 | 2:90d. 
Management Т? т ` 1,137 39d. 
Depot expenses 1,333 47d. 
General expenses including tickets, 
law, insurance, compensation, and 
general establishment iss a 914 364. 
Rent, rates, and taxes | 1,324 | 45d. 
REPAIRS AND MAINTENANCE, | 
Track ... | 2,081 1 03d. 
Overhead equipment including tele- | 
phones agi 243 08d. 
Buildings, plant, and machinery isi 169 ‘05d. 
Munn’s Depót. (Part cost.) сай 300 | 10d. 


Total — | £25,005 614. 


T ge — — — e =- e ==- — —— ee — — — — M — -— — —-— —— 


The working expenses stand considerably higher than the 
average, the principal contributor being the item for energy. 
In common with other hilly routes, the units per car-mile 
are high, and in this case the purchase price (2d. per unit). helps to 
swell the cost per car-mile to nearly 3d. The income per car-mile 
is above the average, and enabled a gross protit of £11,480 to be 
earned, out of which interest on loans and sinking fund 
absorbed £6,721 ; rental of leased lincs, £1,867 (equivalent to 64d. 
per car-mile); sundries, £317 ; and the balance, £2,575, was credited 


to the reserve fund. 
* PROFIT STATEMENT, 


Interest on loans M" is я S. o £3,383 
Sinking fund.. 3,338 

Rental of lines in "Padibam, Reedley Hallows, 
Brierfield, and Nelson . з уз 1,867 
Sundry creditors " — "T Ba - 317 
To reserve fund ко кез ез was TT 2,575 
£11,480 


CITY NOTES. 


The Electric Railway & Tramway Carriage 
Works, Ltd. 


Tue directors’ report to be submitted to the meeting to be held at 
the oflices, Strand Road, Preston, on Thursday, September 24tb, at 
12 noon, reads as follows :— 

x The directors herewith submit the balarce-sheet of the com- 


pany’s trading for the year ending June 30th, 1903. The works 


have been efliciently maintained as regards buildings апа machi- 
nery, the cost of which has been charged against revenue. After 
paying debenture interest amounting to £2,500, and charging 
£5,096 За. 9d. for depreciation, the profit for the year is £16,594 
148. 11d., to which must be added £2,832 39. 8d. brought from last 
year, makicg a total of £19,426 18s. 7d. The directors recommend 
that this amount be dealt with as follows :— 


To carry to general reserve fund £2,000 0 0 

o pay a dividend of 8 per cent., jean: income- чах, | for the 
year ending June 30th, 1903 . 12,000 0 0 
To carry forward to next year .. . 6,426 18 7 
. Total . £19,426 18 7 


"In accordance with the articles of association, two directors 
retire, viz., Mr. Richardson and Mr. Prestwich, and being eligible 
offer themselves for re-election." 


Stock Exchange Notice.—The Committee has appointed 
а special settling day as under: — Wednesday, September 16th— 
Metropolitan Electric Supply Co., Ltd., 71,106 44 per cent. cumula- 
tive preference sbares of £5 each, fully and partly paid, Nos. 1 to 
71,106; and has ordered same to be quoted in Official List. 


Prospectus.—The Weston-super-Mare and District Elec- 
tric Bupply Co. is before the public until Monday next with an issue 
of £35,000 44 per cent. first mortgage debenture stock, and 34,930 
6 per cent. cumulative preference shares. The issue is made for the 
purpose of discharging the balance of liabilities on capital account 
(£68,618), which includes £11,000 borrowed from the B. E. T. Co, 


STOCKS AND SHARES. 


Wednesday Evening, 
Business shows little indication of returning to the Stock 
Exchange, notwithstanding the close of the holiday season and the 
City tradition that September is the month in which trade should 
begin to revive. The long-continued flatness in Consols acta as a 
wet blanket to all the investment departments, and the new 4 per 
cent. Bank Rate reconciles the public to allowing their money to 
remain on deposit at their bankers. Moreover, 'it is far from 
certain whether the Rate will not have to be raised yet further, and 
the prospect of 5 per cent. із unpleasant to the Stock Exchange. 
The sections with which we have to deal display their wonted 
steadiness, and amongst weak markets round tke House the 
strength of electrical securities stands out as a pleasant contrast, 


although this is the time of year when quotations should begin to 
move upwards, 


To issue a new undertaking at such a time as this ів in itselfa 
mark of high courage, and other promoters must regard with mingled 
feelings the rew Weston-tuper-Mare and District Electric Supply 
Co., the application lists for which will close on Monday neat, 
September 14th. The whole amount of the capital offered has been 
underwritten by the British Electric Traction Co., but the affair is 
such а small one that public interest is scarcely likely to be large. 
The share capital amounts to but £50,000, and of this £34,930 is 
offered in Preference shares, with about the same sum in Debenture 
stock. No market has been made in either issue up to the time of 
writing. 

City of London Ordinary and County Ordinary are both a trifle 
depressed, but Metropolitans maintain a steady tone, the award in the 
Sardinia St. Station case being rather relished by the market. The 
demand for Preference shares and Debenture stocks in this section 
is unabated, and the supply of the best kinds diminishes daily. 
Metropolitan new Preference have been accorded a special settle- 
ment and official quotation: the actual price is 1 to § premium. 
Several of the low-priced properties have come into request. 
Blackheath and Greenwich are wanted, for instance, and vague 
rumours are in circulation with regard to this company and & 
Crystal Palace undertaking. Edison & Swan have found supporters 
in a timid way, the price being called about 28. 6d. per share. It 
is long since a buyer appeared with a bid even of that value. 
Amongst the miscellaneous concerns, Electric Constructions are a 
little more active at 1$. The high-priced supply shares continue 
in quiet request. 


Direct United States Telegraph shares have rallied 5s., but the 
Anglo-American group is motionless, and the only other change in 
the telegraph market ів a fresh fall of { in West India and Panama 
First Preference shares. Globe Ordinary are also down to the 
same extent, a few sellers coming in on the eve of the settlement. 
Telephone varieties are almost equally motionless, a recossion of & 
point in National 34 per cent. Debenture stock constituting the one 
alteration, although the Deferred and Preferred change hands fairly 
frequently at prices within the wide margins quoted by the Stock 
Exchange Official List. 


Electrical Railway Stocks are marking time. There was a better 
tone in City and South London, although this failed to hold, and 
the stock is 1 per cent. down. The Central London descriptions 
also seem somewhat inclined to weaken after the curious experience 
of a trainful of passengers Jast Tuesday night. The two older 
Undergrounds are moving in opposite directions, District stock 
being lower and Metropolitan slightly harder on the week; the last- 
named improvement is due to the attention bestowed проп the 
company in reference tothecoming electrification, which, itis thought, 
will prove its tangible advantages immediately the new system gets 
to work. Meanwhile, however, it should be noted that entire 
harmony does not reign between the two companies. 


British Westinghouse Ordinary shares are 7, and the Preference 
54. A private issue of 43 per cent. Debenture stock by the British 
Thomson-Houston Co. has recently been made, and the quotation is 
abcut 105. Fora well-eecured First Mortgage Debenture this price 
does not seem expensive. British Electric Traction Preference 
slipped back 4 on the inclusion of the new shares in the official 
quotation. Potteries Ordinary and Preference are both dull at 91, 
a movement that has been apparently overlooked by a sensational 
daily paper with & genius for springing fresh American surprises 
upon the various industries of this country. North Metropolitan 
Trams at 3 show a fall of 10s, and London United Debenture 
stock, after being marked down a point, was reinstated at 106. 
Cape Electrics have firmed up to 2}, and at 784 British Columbia 
Electric Railway Deferred is another 2 pointe higher. 


Vol. 5$. No. 1,346, S rn 11, 1903.) THE ELECTRICAL REVIEW. 485 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


sinees done 
Btock Closing Closing Pee ended 
Present or Dividends for the last uotations Quotations = | 
Issue, Hm зве three years, Rope 2d. Черек a 
1902. Highest Lowest 
i 1900. | 190). E i cdd 8 p р 
67,100 досад Direct Telegrüpti, £% Debs. ee ee ee ee ее ee * 84 m Wd ae 
26,000 | Amason Telegraph Co.'s shares, Nos. 1 to 95,000 we ee Xx 10 zm T ee ы 1. 80 E Е 
119, 7002 Do. do. 6 96 Debe., Мов. 1 to yee Red. oe ee ee 100 ое els 60/6 41 — 60 41 — 50 47 ae 
788,840 | Anglo-American Telegraph ..  .. co eo 5. — | Stock | 849 б в. 6 90 — 92 90 — 93 918 903 
810550 | Do. ао, do. 69 Prei. Stock | 6 8 9 — в | .. 
8,106,580 00, do. Deferred ve ee ө ee we | Btock | Be. 59 6 41— Б 4ї— 91 e 

44,000 Chili Telephone, 2 Nos. 1 to 44,000 ee ee ee ee ee oe 15 : 8 g 8 7 150 —160 150 —160 2 
18,883,900$ ee ee $ : k 93 = 06 93 NN 96 951 94 
1,841,909 D. do. Bterling 500 year 4 & Deb. Stock Red. vs .. | В'оо 225 35 ej 27 mo : 

pr wap naar р. ib ae $$ cud 1o 4% % 164— 17 3 Ж 

19,981 Direct Spanish Telegraph „% аа cmt os р 4% | 4% | 4% n- а VE = 

90:000 Do = ü po РЕ Ue e Gl Е » ^ n 97 —101 % | 97 —101 % s 10 

60,7101 [ Direct United Бо ‘Cable 20 8% | 81% | 54% n = 10—110 10) Ч 4 

87,800 | Direct West India colle, 44% Reg. Deb., within Nos. 1 to 1,800, Red. 100 z Tà T% 194 —129 124 —129 127 1254 

4,000,000 Eastein Telegraph, Ord 8 ee ee ee ee ee pri 1 y 4 96 90 = 93 90 = 93 911 914 
Е 1,965,565 Do. 40 Stock ee ee ee Stock ee ee ` ° 105 —103 105 —10н 107 101; 
1,584,645 Do. Mors. Deb. Stock Red. a è z z T% 12 12 12 — 123 19 
00000, Eastern Extension, 47 He wad China Telegraph — ..  .. 5 NUR 7% | 7% 101—101 ona 105 A 

800,000 | Eastern & Бош Ааа Tele. 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 xs es $a 100 a a 100 Е " У х 
900,000: Ро. Reg. Mort. Debe. (Mauritius Sub.) 1 to 5000 25 .. .. oe 9 — Е 9 Г 
180,927 | Globe Telegraph and а rust 5 10 5196 | 9% T m ist с 121 2 
180,049 Do. "Pref. ° ө ee ee ee ee 10 ө 1 ө 1 30% 99 — 93 293 — 93 NN i 
150,000 | Great Northern e к Copenhagen 10 | 18% |15% | 124 

62.5001 Halifax and Bermudas Cable, 96 ist M Mort. Debe, within Мов. 100 B e" zm 99 —102 99 —102 " : 

17,000 Indo-European Telegraph ede s sx 95 |10% |10% | 10% 86 — 91 А к = 
100,0002 | London Platino-Brasilian Telegraph, 6 * Debe, ч Se ..| 100 - i n m 2101 х 8 191 1003 

1,968,888 | National Telephone, Pref. Stock  .. „ as sef 100 5% % tie 20 108 оиы T4] 
1,966,667 е Def. Stock ee ee ee өө ee е 100 е 6 6 Ф 18 — 14 18 — 14 
15,000 ро. do. 69% Cum. lst Pref. .. .. .. 10 6 6 4 nc mc isa 
2.50000 | Do. do. б & Non-oum, Brd, Prot 1 to 350,000 „ 5 5% 5— 5 5 — JE 
$ 9 е о. on-cum. ee @e КА) EET 5 wad 96, 94 
000,000 Do. 40; M Stock Red. e .. | Stock ai no "d К, 101 e iol zu к l ad 
600,000 Do. Deb. Stock Red. " .. | 100 6 — 3 1— ü = 

171,504 | Oriental Telephone and Eho Nos. 1 to 171,504, fully paid .. : 1 |6 6 % = 100 . : 
100,000: | Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 7 e 9 5% | 5% oe " т : 

11,889 Reuter's ae ee ee ee ео ee ee ee e aa 116 —121 116 —121 

8,808 Submarine Cables Trust ae PP T 828 ae .. | Cert. 7 ŠA 

58,000 | United River Plate Telephone DEPO b 1% | 7% % С A ЕҢ 8 

40,000 Do. do. Н Cum. Pret., Nos. 1 to 40,000 . 5 m m 104^ 101 104 —107 : i 
179,9471 Do. do. ee ee oe ee ee Stock ee ee 2 9, 5— 6 E w 

15,609 West African Telegraph, Shares 10 as oe о 06 е às 
150,0000 | West Coast of America, 4%, Debe., 1 to 1,500 guar. Љу Bras. Sub. Tel. 100 z .. * 12 — 123 19 — 123 122 131 
967,990 | Western Telegraph, Ltå., Мов. 1 to 207 980 „ ee œ| 10 ОЕ ae 19 aU р H 

75,000 Do. • 44 Bed. r+ series, 1906 ee ee ee 100 os ee id 98 —101 98 —101 994 io 
400,000 Do. do. Deb. Stock Red. . ee ee ee 100 * oe е:е т. 9 = ИЯ 

88,991 | West India and Panama 5 „%% ee. ше же” al 4% T L 1 63 = 11 m 

84,568 De = aor 3 8 1 ee ee n ee se ыы = 43 81— e 1 

4,069 ° 0. 0. et. ee oe „> ee PoS 
0004 ро. do, do, Debs., Nos. 1 to 1,800 100 T .. L 98 —101 98 —101 ө oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

90,000 | British Aluminium 1% Cum. Pret. М 4 ав 91 a ER 
800,0003 Do. do. б in Mort. Deb. Stock пай vs ee as ze КҮ s. &3 3 125 i 
100,000 | British Electric Traction x E die " 111—1 11— 12 uis ug 
100,000 Do, do. 6 6% Cum v А ETF 122^ —125 
600,000 Do. do. Pe гро —— Stock oe P 1 614 5 
100,000 | British Insulated and Helsby Cables de ur. шз М 4 ан = 
100,000 Do. co 6% C Pref. a “3 a ee 102°—106 102 —106 1 E 

50,000 Do. „Аъла, . ee ee ee ее e ° Д H n 20 

500001: Ч qBrowets, Lindley à Fenn... " 110701 ui to 16; ES = 
106,781 "Brush Bleotrioal Hagincering, Ord, 1 1 to 105,781 .. ZEE 1 Lm if = 
150,000 Do. 14 Per 6% Prei. e —100 xd 97 —100 Е 
195,000: Do. a b. Stock ee ee 85 — 90 85 — 90 n 
125,000: Do. do. ie 2nd Deb. Btock ee ee 113 — 124 114— 1: i 

20.000 каера Са Construction sha Spo А x ‘a Ba 5 

xà e ui = 106 —110 
90,0001 Do. do. до: me NP ist Mort Deb, Stock Red. 102 01 ini T 994 
1,860,014 | Central London Railway, Ord. Stock - % ве sje ss foo 109 100 —103 101 
494,098 Do. do. 4 96 Pret. Stock ee oe ee ee ee 101 —104 101 —104 101 
494,908 Do. do. Def. do. ee ee oe ee ee plied 59 E 61 59 61 60 698 
1,880,000 иа со ср» ee ee ee ee ee ee 9 — 24 9 — 24 РМ E 
Crompton Ов. 

ка dE á 5% 1st Mort. Reg. Debs. Deba., 1 to 900 of £100, and} { : 101 —104 100 —104 1014 
1000000 | 1 to 11,000 o б . И 
89,261 & Swan United Elec. Light, “ “А d enira 23 paid, 1 to сна 1 A Bs 

17,189 Do. do. А” shares, 01—017, 71 — 75 71 — 75 s ee 
844,0281 Do. 29. 4 % Deb Stock Red oe 75 — 80 15 — 80 т Ea 
100,000 Do. Mmd b. Btock Prov. Cort, all pd " is ws 12 i T lis E 
112,100 |Blectrio sce ae 1 2 Eid ës es ee 8 3 В d 

31,300 Do. Cum. Pret., 1 to 81 900 ee ee ee ee ы s —101 ea —101 1 ee 

855000 | Do. do: { Perp. lat Mort. Deb, Воск i: aes + 5 ча ү Ta "T 

25,000 | General Electric ve (1900), 5 % Cum. Pref. Ss bs sa E uri 99^ 103 8 "d 
200,000 Do. 4 Mort. Deb. ee ee ee ee oe b 184— 14 xd 134 14 ха б с 

85,000 Bed (W. T.) Telegraph orks, Ord. ee ee ee ео 8 xd 5 — xd 2. m 

48080 à. d Lap E Stom. a .. | 17-14 xd | 107 —1H xd| .. & 
80.000 еа ä 4 Telegraph Works e ; 84 — 194 100 ой z ee 
800,000: Do. „ oa... 99 4% 1% Mort. Deb. E i: . | 100 —108 о — : : 

87,500 Liverpool Over way, аж ae oe er bs T 10 RE 
шш hreton De до, ыа ees {бй .. .. . . 10 ndi 0 j 353 
150,000: |) 7, Do. do. 4 96 Deb. Вав, Nos. 1 00;1,600 Red. 1900 EN J 100 m Беа a А 
640,000: Waterloo & City Railway, 0rd. Stock ee ee ee ee ee 

+ Quotations on Liverpool Btock Exohange. t Unless otherwise stated all sharee are fally paid. m" 4 From om Manchester Share Lis. u 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. ' 
National Mlestrie Free Wiring, 2—1. | e. nad Hyde ташы ee -i 
Bank rate of discount 4 per esent. ‘September Srd, 1908). 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).—ELECTRICITY SUPPLY COMPANIES. 


issue NAMB, or last three Quotations week ended 
: Bhare. youre. Sept. 2nd. Sept. Rb. | Sept. 9th, 1908. 
l 1900. | 1901. | 1902. Highest.| Lowest 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... ds v» 1 x А 29 i į i * 
120000 B а Kensington Elects Licht Bup., Ord, 106 9008 | 8 e | 83 в% MOR It 110 — 11 E 2. 
t rompton ens n c Light Sup., „ 1 to 90, ss ee 3 
a ^ 90,000 i Do. do. VS CAME rete ee b ee en ee 1 E 1 191 ris . 
50,000 Charing Cross and Strand Electricity 1 Supply Gc kee: чу, Б 9% |10% |10% 9 — 9 — 97 
д 70,000 е до. Cum. Pref. ea 5 es ee ee а 6 d- 6 oe > 
« € 40,000 Do. do. “ City Undertaking” Cum. Pre. 5 s Ей PS Б б 44 z 
' € 9 ch 1 tri i Supply % езине Stock Red. ce ee ee ee ий 81 * T 104 —106 1 — 6 э ee 
ё n 6 ectric u ; ЈГ oe ee ee 4 53 = x. 
150,0003 Do. T T Deb. Stock Red. ee ee Stock ee ee 4 108 —111 108 —111 110 1101 
- 90,506 City of London Electric Lighting, Ord. 40,001—110,596 — .. .. 10 0 5% | 5% 104— 11} 103— 11 104 
і е 40,000 Do. 99 2 um. Pref., 1 to 40,000 ee 10 6 ee ce 13 — 14 18 — 14 oe өө 
a 400,000! Do. 5 Y Deb. Stock, Scrip. (iss. at 115) all paid NT ee s а КИ 122 —127 122 —197 os 
- 800,000 Do. % Ind Deb. Stock, ov. Certa., all paid . es 100 M ae А 102 —106 109 —106 Се ee 
д 40,000 | County of London 2 Brush Prov. Electric Lighting: Ord. 1—40,000. . 10 4% 4% 4% 8 — 9 xd 7$— . . 
90, Do. do. do. 6 % Pref., 40,001—60, аю 10 si s M 114— 124xd 111— 25 as 
400,000 Do. do. 44% Deb. Btock, Prov. Certa. los pan) Бе s у» " P 109 —112 109 —112 © , 
60,000 | Edmundson's Electric Corporation, Ord. Shares : n: 6 196 7 | 7% — 7 — 7 a 
80,000 Do. 6 Com. Pref. • ee es oe ee ee € — 61 € = 61 
"21009. | Kensington aud Knighisbridge Electrie, 056 М0 Deb. в ne Фа 199, |10% | 10% 110 — 113 110 — 113 : h 
А еп п ап ts ge Electric, oe zm +. 
90,000 йо. do. 4 % Debenture Stock @e Stock ee eo oe 108 —106 108 —106 . ee 
110,000 | London Electric Supply Corporation, Limited, Ord. .. a 8 oe 55 à 8 — 9 — 94 "T T 
49,840 Do. do. do. 6 % Pret. 6 - aa - 53— 6 xd T © 
100000 | Metropcilian веі Supply, 116 100 H.. Deb. Stock Red 80 | ex 6 % | 14% 110 is 117 — 16 17 i 
etropo э Supply, 1 to vs - — zm 
990,000 Ро. do. 4 Ist Mort. Deb. Stock á А s it RN 72 108 —112 108 —112 109 a 
260,000! D do. Mort. Deb. Вск Hoo ss .. | Stock ы S x 97 —100 97 —100 a 25 
10,852 | Notting Hill Ele-trio Lighting ВА v А 10 7 6 $ 6 13 — 14 18 — 14 m Ys 
40,000 Sti James’ and Pall Mall Electric Light, Ога, s А 5 144 144 144 154— 164 154— 164 ee 
90,000 Do. do. do. 1% Brol. 20,081 to 40,000 Б ia ay Ж 8— 9 8— 9 А 2 
150,000: Do. do. do. tock Red . 100 . ee es 98 —101 98 —101 ее 
19,000 | Smithfield Markets Eleotrio Bupply, Ord. .. v © 2 * ss 5 5 as 8} — — 8 oe 
66,000 | South London ‘Supply, Ord Supply, Ота. .. e E "T v» 6 is ae 1 — 4 — 4 ee 
80,000 Urban Electric Bupply, ee ee ee ee ee 5 ee ee ee b — 5 — oe 
80,000 Б % Cum. Pref. oe ec ee ee b oe ee ee 5 — b 5 — Ы 
110,000 Westminster Electrio Bappy, Ота. ES 4x Se as ее 6 108% | 10% | 13% 18 — 14 18 — M 1872 18у 
98,141 Do. do. 5 96 Cum. Pref. ee ec ee ee 6 ee ee eo 6 — 64 6 — 68 ee е 
» * Bubject to Founders ‘Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS., 8. Wednesday, September 9th. 
: Week's 
CHEMICALS, &o. ое METALS, &o. (continued). Fries. | Ino. ot Deo. 
& Acid, N Ex .. per owt. б/- 925 д Copper Sheet es ae .. per ton £76 e 
a 99 ee ee „ рег cwt. 22J- чы ee 9 " Rod. ee per ton £95 . 
а „ Oxalic.. Sie es per cwt. 82/- . as в " (Electrolytic) Bars. . per ton £06 : 
a „ Sulphuric .. es .. per cwt. 5/8 з e " й .. per ton #16 T 
a Ammoniac, Sal .. рег cwt. 49/- e si i Raa per ton #68 és 
а Ammonia, Muriate nt .. рег ton £83 10 A e »" ў Н.С. Wire per lb. ва, è 
a .. per ton £80 $3 f Ebonite Rod - T: per lb. 8/8 - 
a Bleachin powder . $4 .. per ton £4 10 8 7 Sheet i . per lb. 8/- 2 
а Bisulphide of Carbon vx per ton £15 e я German Silver Wire aa .. per lb. 1/6 sii 
a Borax.. m Р we .. per ton £18 ee А Gutta-percha fine. ка .. per lb. 8/- T 
a Benszole (90 95) 93 éi per gal. 77 as h India-rubber, Para fine .. .. per lb. 4,8 to 4/44 inc. 
A ou (50/90 95) .. $5 .. per gal. 6/6 A 4 Iron, Charcoal Sheets .. per ton £18 - 
a opper Sulphate .. M .. per ton £20 i , Pig (Cleveland warrants) per ton 46/11 Id. inc. 
a » Nitrate T T .. per ton £94 . i , Forgings, еч to size per ton From £11 oe 
а » White Sugar oe ee per ton £81 ee [T] Scrap, ee per ton 47/8 to 60/- ee 
a ua: КУ ©» А .. per a gir vs i „ Міо, galvanised No.8 .. per ton 475 ш. aa 
a Methy t. per gal. E^ 
a Nephiha, Solvent (90%, at 160° 0. per gal. 5/6 : : Lead, English Ingos .. .. per ton { £11 126 } 5s, inc. 
а Potash, Bichromate, in casks .. per ib. 8d. »* » Sheet .. .. per ton £18 T 
є, 8 (15/809). . .. рег ton EA А Д Mangan in Wire No. 98 .. .. per lb. 8/- sè 
а ulphate e. рег ton £85 s 2 Mercur; Ар T . per bot. £8 76 2/6 dec, 
a 8 вһдйзө P cs .. per owt. 157/- as d Mica (in original cases) small .. per lb. 4d. to 1/6 oe 
a Sulphate of Magnesia si .. per ton £4 10 $s d „ " А отра рег 1Ь. 2/6 to 8,9 . 
а Sulphur, Sublimed Flowers. per ton £6 10 ж d „ per lb. 4/- to 7/9 sè 
a " Duns ered ee per ton £5 10 aa p Phosphor Bronze, lain oas Ып castings per lb. 1/- to 1/23 - 
a Lum .. рег ton £5 ee Р „ per lb. 1/1 to 1/4 ee 
a Boda. Caustic (white 70%) .. per ton £10 16 oo p " " = A uice per lb. m oe 
@ „ tals .. рег ton £8 2s o Platinum б» рет ок. 24 os 
= „ RBichromate, 'caaks. . .. per lb. 24d. = Silicium Bronze Wire .. per Ib. 10d. to 1/- a 
Stec l, Magnet, ad to desc p n per ton £58 oe 
METALS, &о. 99 99 bars ee eo соте ee 
b Aluminium Ingote, in ton lots .. per ton £130 " 9 Tin, Blog. per ton 2126 | шо, 
b ton lots .. per ton £168 oe 9 Foil per lb. 1/6 - 
b Sheet, in ton lots .. per ton 166 Ну Wire, Nos. 1 to 16. per lb. 177 29 
Р Mm metal ingots .. per ton #48 to £145 s * Won Anti-friction Metals— 
e Braas (rolled metal 2"to19") basis рег lb. 7d. ; „White Ant brand per ton #49 to 265 ae 
€ „ Tube (brased) ©» . per lb. j Yarns, 2/108 Grey Cotton, on sp'is per lb. 8d. Ts 
9 „ » (solid drawn). .. per lb. 77d. j » SG lea. Flax per lb. А ee 
e „ Wire, basis. per lb. "id. „ Bplyl0lbe. Russian .. per lb. ; de 
: Copper Tubes (brased) .. per lb. А „ 10 Ibs. Russian, single .. per lb. 44a. es 
» (solid drawn) .. per lb. 9 85 j 180 Ida. Jute rove .. per ton £11 i 
м Copper Bars (best selected .. рег ton £15 a k Zino, Sh't (Vieille Montagne bud. ) рег ton 49A b es 


otations ‚ра by Messrs.:—a О. Boor & Co.; b The British Aluminium Co., Lta.; c Thos. Bolton & Bons., Ltd.; d Е. Wiggins & Sons.; e Frederick 
th & Co.; dia-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare ; h Edward 7111 & Co.; 4 Bolling & Lowe; j Walter H. Hindley and 
„Ltd.; k Moria Ashby, Ltd.; s W. Т. Glover & Co., De n PES Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 


— 


ELECTRIC TRAMWAY AND RAILWAY TRA TRAFFIC RECEIPTS. 


Week | Receipts for ts for | Miles | Week | Reoeipts for Miles 

Locality. ending | the week. Tota! to date. open. | Locality. [ending nding |" the week. | Total to date. | open. 

o £ £* £ | # | 7 Е | 2 £* | | * 
Aberdeen Sep. 5 1,912 | «169 | 18,756 + 2,888 10 — 8 (South Staffordshire ..| Aug. 28 | 1 096 +820 80,928 | + 3,684; 913 | —3 
Башева. ee @e 9? 2 | 1485 + 03 | 181.888 + 8,744 103 — 5 ee ee e. ih) 28 990 * I m t 1,618 | +13 

urnemou a as „ 24, — — — — ~ unton .. x Vt — — 
Bieb c к мш сыт Bad EB M (CI Ж tatem Н |Lm| зп cm | raw 
ас р. i — 850,4 — eston -super - Mare. | — , = 

Biackpool and Fleetwood » $5 1.868 10 . + 3 880 251 — E Wolverhampton Dis ti oy, 28 112 +101 18,693 + 6,776 | 10] |+8 
ee ee * б +184 | 4/ + 5, = rexbam . 4 = — р 

Bera c oL ЫЕ ДЕЛ Bane ee B | urge Wooten Diss) e : LET | cos f ie at | Z 
ton ee ee • ер. " = 1 == mE ep. . , == 
Bris'o „„ еар a | MEL a a Chathem & ‘District Co. „ 1 | m | tm 18.060 e 
urnie ee ee (X) + = s етте — ver ae oe . —,4 тҮ 
Barnsley District .. Aug. 28 257 — 6.257 — 4 = E Dublin is „ 1 6,605 | —186 | 56,592| + 6.100 46 | — 
[ Devonpe zt „ W 488 — 16 15,37|+ 425| 5 |— | Ë Fast Ham „ 5| 758 | +223 | 16,071) + 5,077; б |+ i 
§ Gateshead n 28 954 | + 07 | 29,671 | + 1025 | 1 +32] о | Hull. o s „| „ 5 1,847 | + 64| 42,074 + 1,925 11 +1 
) Gravesend—Northfleet » 2 824 | 4191! 8,1401 + 468 — |g Ilkeston .. P Я » 2 192 | — — — 4 |— 
Майер eon Bl 2 20 , 3 f 416 dira |Я ме ame’ co . T 5 Mb | +198 1317040 | 7,424 | are | — 
ee ee 1 — ! ate + + oe ee ee oe * U 7 irs 
'Kidderminster.. ..| „ 28 148 |— 12 4.541 4 205 44 — |È Liverpool |.  ..  .. Aug.22 | 10,473 | +603 | 389,694 | +12,141| 100 +14 
> Merthyr ee ee ee 99 28 408 => 18 | 8,189 а. 97 8 — Manchester ee ee Sep. 5 | 11.890 + 6078 211,957 4 171,072 72 T 
Middleton e» » 78 419 | + 28, 11,248 | + 1,260 | 8 — Newcastle .. sa А „ 5: 8,890 | +458 = — 11 — 
= ndbam—Ashton ex „ 28 560 | — 11, 19,745 + 1,086; 8 | — Portsmouth к Aug. 22 | 2,890 | —191 — — 29 | — 
free c zo e ЕТЕ | + e ТЕ ИЕ ТЕ иии 
0 ee ee eo , , — u ee e " == — = — 
E Potteries e.e „„ B| 1,679 | + 4t) 63,122 + 9,969 А | — Sunderland вер. 6 | 1,874 | + 47 50,849 + 810 20 |+8 
Rothesay.. ee ee и 28 825 | — 24 5,597 | + 1,640 — Central London Railway „ 5 | 5498 | —170 | 60,998 | — 1,048; 6 | — 
а өө ee » 26 97 — 1,969 — 3 == o and 8. London Ry. „ 6| 9415 — 98 | 34,974 | — 8,061 d — 
ee ee [7] 28 386 + 86 10,845 + 1,995 и — рала pg Lucan Riwy. и 6 165 + 17 1,500 + 80 -n 

| Overhead Ву. „„ 6 | 1,714 | +108 | 17,984/+ 988! 6 I — 
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ON A NEW METHOD OF TUNING 
WIRELESS TELEGRAPH STATIONS. BY 
MEANS OF THE “MULTIPLIER.” 


By COUNT ARCO. 
(Continued from page 401.) 


IV.—PRBRaACTICAL APPLICATION OF THE METHOD. 


We will now describe an experiment in tuning, оға measurement 
of electric waves on a larger scale which was carried out in the 
winter of 1901-2 between the experimental stations at Obersch öne- 
weide, near Berlin, and the Schiffbauerdamm offices of the A.E.G. 
These stations may perhaps be remembered in connection with the 

per read by Prof. Slaby on December 22nd, 1900, in which he 
for the first time clearly explained the principles of wave formation 
in wireless telegraphy, and gave a demon tration of practical duplex 
working. 

The arrangement of the aerial wires at Oberschöneweide is shown 
in plan and elevation in fig. 7. Between the summits of two 


chimneys 70 m. high and 25 m. apart a hemp rope was stretched 
horizontally. To this were attached, at distances of 2 m., 10 con- 
ductors, each 140 m. long, and running in a sloping direction down 
to the experiment room. Each conductor was a bare copper strand 
consisting of seven wires, each 0°28 mm. in diameter. The horizontal 
distance of the experiment room from the base:of the chimneys is 
about 120 m. The aerial conductors were, in this series of experi- 
mente, earthed at the bottom through an inductance coil of the 
following dimensions :— 
Diameter of coil — 30.5 cm. 
External diameter of the rubber-covered strand 7 x 0°28 mm. 
This system of aerial conductors was electrically excited in 
various ways, and the wave-length determined by the “ unloaded” 
(without condenser) multiplier, whilst the tuning of the receiver 
was effected by means of the loaded " multiplier. 


— 
eee 
3 te th S 
“ase 


— 


Then, аз а check on the value so found, the tuning was verified by 
trial with the receiving apparatus at the Schiffbauerdamm station, 
12:5 km. distant. 

Fige. 8, 9 and 10 show in each case :— 

1. The method of transmitter excitation and of joining up the 
multiplier. 

2. The carves of, the tuning values obtained, the abecistx repre- 
scnting the lengths ín metres of the windings in circuit, and the 
ordinates the potential differences at the upper end of the coil in 


millimetres of spark length. 
3. The vertical arrows show the values obtained by actual experi- 
ment with the receiving a at Schiffbauerdamm. 


We observe in fig. 8 (old Marconi excitation) that the tuning 


° Translation of article in the  Elektrotecheische Zeitschrift, 


found with the multiplier gives (s, + 8.) = 154. This maximum 
isclear and sharp. The tuning, controlled by means of the receiving 
apparatus, which gave the best reception was— 


S. 135 
Se 19 
8S, + E. = 151 


—— 


Figs. 9 and 10 show the transmitter with separate exciting circuit. 
In fig. 9 the connection with the exciting circuit is direct. The 
vibrations of the exciting circuit are carefully tuned to those of the 
aerial wire. The capacity of the exciting circuit was 0 06 mf. Tre 
connections are so arranged that only three-fifths of the whole self- 
induction of the exciting circuit is also in the path of tbe vibra- 
tions of the aerial conductor. This arraugement was adopted 
because with this method of excitation an accurate comparison 
could be made with the method next described. For the same 
reason the unusual grouping of the windings of the inductance coils 
shown in fig. 11 was adopted. 


The predetermination gave two maxima of which that of the 
smaller wave-length had only half as great an amplitude as that of 
the greater. These two maxima occur in almost all the arrange- 
ments in which the excitation is produced by a separate tuned 
system. Both maxima were met with again in tuning with the 
receiver. We may remark at once that the presence of two maxima 
does not arise from imperfect tuning of the exciting circuit. They 
were detected by means of the receiving apparatus in the following 
way :— 

The transmitter was connected as shown in fig. 9, and worked 
with a very low intensity (a spark length of 5 mm.). A receiving 
maximum was attained with 


s = 63 
8g, = 17 


8, + 8. 80, 
which agrees closely with the curve. Maintaining the same 
intensity the receiver again worked with the following tunir g :— 
8, = 100 
8S, = 17 
8. + 8. = 117, 
and ceased to work with 


Se = 200 
e, = 17 
e, ＋ P. = 217. 
Tbe second maximum of the receiving intensity occurred at 
8, = 143 
8 = 17 


8, + Se = 160. 
With this tuning, reception was still good when the intensity of 
transmission corresponded to a spark length of 1mm. The maxi- 
mum obtainable intensity in this case was about 30 per cent. 
greater than with the simple Marconi excitation. 

The aerial conductor was now tbrown into vibration by being 
inductively coupled with an exciting circuit of the same self- 
induction and capacity, the arrangement being as shown in 
fig. 10, which also shows the curve obtained. The con- 
struction and arrangement of the coils of the aerial conductor 
and exciting circuit are shown in fig. 12. This form was 
selected in order to obtain as nearly equal conditions as possible, as 
regards the self-induction inserted in the various methods of 
excitation adopted. The experiment again gave two maxima, this 
time of approximately equal umplitude and lying somewhat nearer 


together. The reception experiment confirmed the maxima of the 
longer waves only, with 
8, = 133 
8„ = 18 
в, + в, = 151 


The explanation of the appearance of two maxima of different 
wave-length, especially with the arrangement shown io fig. 15, 
seems to be that the vibrations of the aerial wire have two different 
paths according to their image in the earth, namely, either through 
the self-induction alone (five windings), or through the smaller self- 
induction (three windings), the Leyden and the spark-gap. The 
path through the larger self-induction alone gives the slower vibra- 
tions, the other the more rapid vibrations. The greater the differ- 
ence between the two paths, and hence also the greater the difference 
in the time taken by the electric vibrations in traversing these paths, 
the farther will the two maxima beapart. Forthe inductive method 
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of excitation shown in fig. 6, a similar phenomenon also occurs in 
consequence of the fixed electro-magnetic coupling of the two vibra- 
tion systems through the primary and secon coils of the trans- 
formers. Our explanation of the causes which give rise to these two 
frequencies proves to be correct, as will be seen from the following 
two different methods of iuvestigation. 

Fig. 13 sbows three tuning curves which were obtained with the 
8 connected as shown in fig. 9. In all three curves the 

brations of the exciting circuit were always in resonance with 
those of the aerial conductor, but they were produced by different 
amounts of capacity and self-induction. 


17 


Fig. 12. 


Ета. 144. 


The inductive windings were only inserted in the part common 
to the two systems, that is, Sa = 0 in fig. 9. 


Curve. Capacity. Turns. 
—— 0˙0008 14 
— — — U 0024 9 
— 00056 7 


i ped this Mo v that the smaller the self-induction of the excit- 
ng uit and the greater ite corresponding capacity, the ter 
will be the amplitude of the longer чат. dunt zi 

The distance between the two maxima diminished simultaneously. 
In the limiting case where the capacity is infinite, there remains 
only one maximum, which has, in fact, the same wave-length as in 
the Marconi excitation. It is assumed, of course, that in all cases 
Ho охсор circait is in tune with the vibrations of the trans- 
mitter. 

Experiments were now made to determine whether there was 
any other case, except that where the capacity is infinite, in which 
the two maxima coincide. This is, in fact, possible. The experi- 
mental results are shown in fig. 14, and the arrangements of the 
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exciting circuits in fig. 144. The latter are symmetrically 
arranged in this case, the self - induction and capacity, and there- 
fore also the frequency, being kept constant. The capacity of the 
exciting circuit, made up of two condensers ci and c, in series, was 
00024 (each condenser singly, 00048). The combination of the 
two jars bad exactly the same capacity as tbe aerial wire against 
earth. The aerial wire and earth were now connected with various 
points of the inductance coils. In the case of curve I., the whole of 
the self-induction is includod, in the other two curves only a part. 
In the first case the difference in the time required to traverse the two 
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ths containing, on the one hand, capacity only, and on the other 

ductance only, is a maximum, and hence the distance between the 
measured maxima is also а maximum. In the second curve, the 
differences of time and the distances of the maxima are smaller, 
and finally, in the third curve, the self-induction of both paths is so 
chosen that the difference of time is exceedingly small; the curve 
shows only опе maximum. The amplitude of this maximum (ів, 
however, not at all increased. The reason of this is easily seen. The 


aerial wire system is no longer connected with the coils at two 
points of maximum difference of amplitude (somewhat as in 
curve I.), but so as to include only a part of the self-induction. : The 
aerial wire is, therefore, no longer excited by the full difference of 
pos The correctness of this explanation has quite recently 

verifled by a different experiment, the arrangement of which 
is shown in figs. 15 and 16. Іа this, and the following figures, the 
capacities are not given in microfarads, but in а practical unit, 
the value of which is 0:002 microfarad. By means of the mul- 
е the maximum of the shorter waves which occurs 
when the arrangement shown in fig. 9 is adopted, is determined, 
and then confirmed by the Marconi method of excitation, as shown 
in fig. 15, IL, the jar capacity used in fig. 9 being directly 
inserted in the aerial wire circuit. In the experiments recently 
made, the aerial conductor used consisted of a rubber cable about 
40 m. long, which was carried with a somewhat flat inclination to 
the top of а mast 20 m. high. The windings of the multiplier coil 
not in use were always short circuited. e resulte of the experi- 
ment are shown in fig. 15. The low maximum of the shorter waves, 
which in curve I. oocurs at 50 m., has in curve II. a greater ampli- 
tude, but nearly the same position (52 m). Fig. 16 shows a similar 
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arrangement, with the difference that instead of earth a horizontal 
wire, congruent with the aerial wire, is used. The agreement 
between the low maxima of short wave length given with external 


excitation and with Marooni excitation is still perfect. The absolute 


wave lengths, when the wire is used instead of earth, are nearly 
always shorter than in fig. 15, apparently because the counterpoise 
is not electrically heavy enough, and the current crest is, therefore, 
not at the geometric centre of the vibration system, bat is displaced 
slightly upwards into the aerial conductor. 


( To be continued.) 


TRUSTEE SECURITIES. 


IT has been said that investments paying over 3 per cent. interest 
are more or less speculative, and trustees are by law limited to what 
are popularly known as “gilt-edged securities." The Trrstees Act 
of 1893 is the text-book, and under its provisions the range of wbat 
may be called legal investments is а tolerably wide one. Prior to 
the passing of the Act of 1889 the only authorised security was 
Consols, but the legisl«tion of 1889 and 1893 opened the door to a 
large range of investments and it is now & question whether 
there are not among electric undertakings some which might 
reasonably be added to the list. 

Assaming that such securities as are now available to trustees are 
practically free from risk, it is surprising that the best of them are 
quoted at a considerable discount, and fluctuate extensively in 
market value. Consols which were worth £114 a few years ago are 
now quoted at about £90, the prices having ranged from 14 premium 
down to 10 discc unt. 

Among the authorised trastee securities are debenture or rent- 
charge, or guaranteed or preference stock of any railway company 
in Great Britain or Ireland incorporated by special Act of Parlia- 
ment, and having during each of the ten years last past before the 
date of investment paid a dividend at the rate of not less than 3 per 
oent. per annum on its ordinary stock. Under these circumstances 
why should not electric tramways and light railways be included in 
the authorised trustee securities, with similar conditions as to incor- 
poration and dividends ? 

Another legal security is the nominal or inscribed stock of corpora- 
tions of any municipal borough with a population exceeding 50,000, 
and in many such cases a large part of the money raised is employed 
in the constraction and working of electrical undertakings, so that 
in this way trustees can indirectly invest in such trading business 
without any guarantee of their being profitable as required by the 
Trustee Act in the case of аы со 

The Consolidated Stock of the London County Council isauthorised, 
and here again the trustee is finding money for tramway, and any 
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other description of municipal V or otherwise—in 
which the local authorities who borrow ugh the Oounty Council 
may indulge. 

Auother class of securities at the command of trustees are the 
colonial stock registered in the United Kingdom in accordance with 
the provisions of the Colonial Stocks Acts 1877 and 1892. These 

vary considerably in their market value; thus Canadian 
4 per cent. are quoted at 100 to 103, New Zealand 4 per cent. at 
108 to 110, Canadian 3 per cent. 1003 to 101, while New Zealand 
3 per cent. are only worth 89 to 891. 

Such being the powers defined by Legislation for the guidance of 
trustees, it would appear that no reasonable objection can be urged 
against the employment of trust funds on the debentures or rent 
charge or guaranteed or preference stock of an electric tramway or 
light railway oompany incorporated by Act of Parliament, 
which has paid at least 3 per cent. per annum dividend for a 
stipulated period on the ordinary shares. 

Ав ап example, take the Bristol Tramways and Carriage Co, Ltd., 
possessing powers under several Acts of Parliament, and which has 
paid improving dividends for many years—thus: 6 per cent. from 
1891 to 1898, 71 per cent. in 1899, 8 per cent. in 1900, 84 per cent. 
in 1901, aud 9 per cent. in 1902. 

The market value of the shares and debenture stock indicates the 
public confidence in the undertaking, but trustees have no legal 
authority to exercise their discretion in selecting such a security. 

This is an illustration of a class of securities available in the 
electrical industry, as outlete for trust funds, but which are not at 
present included in the Acts dealing with the trustee investments. 

The enormous increase in municipal indebtednese, due to trading 
operations, during the last few years, has created a good deal of 
misgiving as to the financial position of many towns, and fresh loans 
aro accordingly placed with more or less difficulty. The most 
sensitive investors will natarally be found among trustees—who 
will not view with equauimi'y unlimited borrowing for speculative 
trading purposes—and the stock of local authorities engaged in 
trading operations will be closely considered in connection with the 
ерен in the value of the security for the ever-increasing 
oans. 

It would be a healthy process if the capital required for municipal 
purposes were subecri locally, as the inveetors would be in а 
position to watcE and control policy and expenditure, and take a 
more direct interest in local government than prevails under a 
system of borrowing from the outside. 

The incident of the rates has а certain amount of influence, but 
not so great as would be the case if the residents had a more 
directly personal interest in the provision of funds and their appli- 
cation. 

In the case of electrical undertakings, especially in small towns, 
the investment of local capital should be encouraged as the best 
means of interesting the residents in pushing the business, especi- 
Ally in its early career, before the advantages of the new means of 
obtaining light, power and traction are realised by the actual 
experience of a sufficiently large section of the community to 
exercise an influence upon the remainder. 

The growth of an electric supply business, when once well estab- 
lished upon sound commercial lines, proceeds in a rapidly increas- 
Е ratio, particularly with the use of electric energy for power and 
ight. 


It is surprising to what a number of uses electricity is now being 
applied in supplying motive power at the lowest cost and the 
greatest convenience. In one of the Lancashire towns electric 
power is beiog used in connection with bottling machinery, 
dentistry, engineering, fans, hat works, hay chopping and corn 
grinding, hoists and lifts, laundry machinery, leather works, 
mattress making, mortar grinding, organ blowing, printing, re- 
frig: rating and ice making, sewing machines, weaving and wood- 
working—74 applications of the power, involving a supply of 
4571 HP. The system of hiring out the motors, which is becoming 
very general, disposing of the question of provision of capital for 
the plant in the same way as the free wiring provides for the 
electric light without making a demand upon the financial resources 
of the householder. | 

Electrical supply, under good business management, offers a most 
promising field for investment, especially when the load factor is 
improved by the diversity of demand created by electric tramways 
and light railways, aud the supply of power to manufactories, in 
addition to the provision of the best methods of illumination. 

There is no reason therefore why trust funds should not fiad safe 
ani profitable outlets for investment іа the new industry. 


WHY ENGINEERS SHOULD ADVERTISE.* 


By GEORGE H. GIBSON. 


We hear much nowadays about the dignity, the honour and the 
glory of the engineering profession. At the same time the corre- 
columns of the technical journals are filled with com- 

nte concerning the meagre compensation usually received by 
engineers. 'These things do not harmonise. If the engineers, by 
virtue of their skill, ability and integrity, are indispensable in this 
industrial age, why are they not better paid? Thero are about two 
classes of people who can bs held responsible for this state of affairs, 
vin, the engineers themselves and tbeir employers, the public. 


© Reprinted from the Michigan Technic,11903. 


Some of the blame rests upon each, but most of it upon the 
engineers. 

In the first place, most people, inclading many otherwise well 
informed, ћете а very hazy notion of what an engineer is and what 
he does. They, perhaps, think of him as somewhere b3tween a 
highly skilled mechanic, or artisan, and a professional man consulted 
as an expert in cases of dire necessity. They rarely regard him as 
а man of affairs, capable of directing and conducting !arge enter- 
prises. That this is the case is shown very clearly by the attitude 
of state and municipal Governments toward engineers and their 
salaries. For instance, the wealthy state of New York advertises 
for engineering assistants in the office of the state engineer, offer- 
ing the munificent salary of $5.00 per day for days actually worked, 
notbing for overtime. Bricklayers in many cities are paid $5 20 
for eight hours labour aud double pay for overtime. The buyers 
of department stores often receive more than $2,000 per year. Again, 
Kansas City, Mo, is making important and costly additions to ite 
water supply system. In connection with this work, three con- 
sulting engineers have been retained. In spite of the fact that the 
advice of these men may result in the loss or the saving to the city 
of thousands of dollara, the Kansas City Journal complains that one 
“ has been adde 4 to the city pay-roll at a salary of $1,500 a year 
and aunointed with title of “consulting engineer,” and that the 
services of the others “cost the city $15 every time they blink an 
eye;" that is, they are paid $15 per day when their services are 
required. No large city would thiok of employing legal talent at 
wages so small, aud at the same time nearly every muuicipa'ity is 
engaged in engineering undertakiogs upon which the profit or loss 
due to good or poor engineering jadgment and skill may amount 
to thousands or even millions of dollars. Due to poor engineer- 
ing, or the absence of апу at all, hundreds of lives annually 
are lost from typhoid fever in some of our large cities, a loss which 
could be almost entirely prevented by theapplication of well-known 
engineering methods. 

Now, it is plain that the only way in which public opinion in 
regard to these matters can be reformed is by education, aud it is 
equally plain upon whom rests the responsibility of doing the 
educating. The engineers must speak for themselves. They must 
educate the public in engineering matters. It is as much to tbe 
interest of engineers as of lawyers or bankers to take an interest 
and part in public affairs and to educate aud direct public opinion. 
The engineer should advertise the engineering profession for the 
good of both the profession and the public. A beginning has been 
made in this by engineers like Kent, Thurston and others, who have 
sought to bring to public attention the great revolution in the 
industrial and social world being brought about by the activities of 
the engineer. Mach is also to be expected from tbe efforts of 
those, notably Mr. O. F. Scott, now president of the American 
Institate of Electrical Engineers, who are endeavouring to draw 
the national engineering societies together into a united, har- 
monious and powerful body. Since the above was written, Mr. 
Carnegie’s generous offer of $1,000,000 to erect a building in New 
York city for the national engineering societies has placed this 
movement upon a substantial footing. 

The timeliness and importance of such movements are manifest 
when we consider that 50 years hence the engineer will probably 
hold a position of vast power and influence in the social organism. 
His work touches organisation, finauciering, management, and, 
ultimately, statesmanship. He is forced to study political economy 
thoroughly and at first hand. He is destined to become and is 
becoming tbe leader of vast industrial organisations aud, perbape, 
eventually, of the world itself. In the beginning the world was 
superstitious and ignorant and its rulers were priests; these were 
followed by soldiers who have dis-iplired it, and these again by 
lawyers, who have established the priaciples of civil rights. The 
great questions of the present ani future are industrial and com- 
mercial. Science and invention sbould naturally, it would seem, 
place the source of wealth and power in the hands of the engineers, 
who should next hold the reine. This is not to be understocd in 
any absolute or revolutionary sense, but it is to be note d that the 
professionally trained engineer is more and more becoming a man 
of affairs. His active life, exacting duties, accurate habits of 
thought, earnestness and iategrity fit him to be the leader and 
adviser of men. 

However, our exultation in the bright prospects of the engineer- 
ing profession has, perhaps, caused us meanwhile to forget the 
individual engineer. As above pointed out, his pay is not always 
commensurate with ке үр and he cannot live comfortably 

n prospects in gen and nothing in particular. His practice 
of “the art of directing the great sources of power in nature for 
the use and convenience of man” is not always supplemented by 
the art of being well paid for that practice. It would seem that 
there should be no great difficulty in selling at a good price services 
во profitable t» the purchaser as those of the engineer, bat it appears 
that he usually faile to do it. 

Careful consideration of the subject seems to indicate that the 
limited fiaancial success of many technical men arises more from 
lack of business pective and enterprise than from anything 
else. First, they do not advertise enough. It is one of the first 
duties of every man to let the world know what he is good for. 
Honest advertising pays both parties concerned. If you сал do a thing 
better than it is generally done, you should tell about it. It may 
help some one else, but it will probably help you most; besides, 
you don’t need to give the whole secret away. In other words, 
engineers should write articles for the technical press based upon 
their work, study or observation. Sach articles are valuable to 
refer to when applying for positions or soliciting work. They form 
the cheapest form of personal advertising, since they are usually 
productive of revenue. Most technical papers will gladly publish 
and pay for articles of any merit. Men are known for their ideas, 
and an idea properly disseminated ‘has more advertising valueithas 
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a vast amount of money. A man of real eaterprise, however, will 
not stop with technical press, but at opportune time will discuss in 
the public press engineering and economic subjects of popular 
ioterest, euch as the purification of public water supplies, public 
transportation, the fuel situation, gas and electric lighting, and 
many others of equal importance. 


HULL MUNICIPAL TELEPHONE SCHEME. 


(Concluded from page 373.) 


Ат the resumption of the inquiry on Friday, August 28th, the 
Inspector asked what was the present position of the telephone 
service, and what were tbe relative advantages to the Corporation, 
aod what safeguard would the ratepayers have? 

The Town Clerk said that when he came to deal with the matter in 
hie address, he should show that this question was not within the 
province of the Local Government Board. 

The Inspector then asked that, supp sing the Corporation decided 
not to go on, or supposing the Local Government Board decided there 
was not sufficient ground to give their sanction for a loan, what 
would the position be ? 

Mr. Laverack replied that the National Telephone Co would 
remain in sole control. 

The Inspector asked if the competition would entirely cease, 
and the Town Clerk said that not only would the Corporation have 
no right to int srfere, but the Post Office would be placed in a similar 

osition. 
j The Inspector pointed out that the real point was the advan- 
tage or disadvantage the system would be to tbe ratepayers. If 
more tban half the ratepayers thought it was a disadvantage 
or that it was ал advantage, and on the other hand, the opinions 
of those who were best qualified to judge clearly showed that 
the advantage would be in tbe other direction, the duty of the 
Local Goverament Board would be to give their decision in that 
direction. 

Mr. Dixon, managing director and chairman of Blundell, Spence 
and Co., Ltd., said that his company employed between 350 and 400 
persons. Their rateable value at present was £880 per annum, but 
he thought it only fair to state that they had just been assessed at 
£1,700—practically douole. 

Mr. R bb: Have your firm been subecribers to the National 
Telephone Co. since 1892? —Yes, and we have nine instruments 
installed. 

Are you satisfied with the service you receive? —Yes, we consider 
it an efficient one. 

By the Inspector: The existing service gave satisfaction to a large 
majority of the subscribers. 

The Inspector: Can you really answer for the present 
subscribers ?—Lirgely. I believe they are satisfied with the 
present system. 

Mr. Robb: Can you tell the Inspector anything about the addi- 
tional facilities that have recently been cffered by the Telephone 
Co. in the event of the Corporation not proceeding to compete ?— 
Yes. 

The Inspector: That is the point I want. 

Witoess: Naturally the National Telephone Co. have been 
making considerable efforts to meet the public requirements, and 
oue very important change they suggest is not to provide the 
party wire system, but a duplicate on a very large and successful 
scale. At the present time anybody could have an unlimited 
service on the National Telephone system for £5 per annum. 

The Town Clerk: Oa the party line system. 

Witness said that service was most efficient, and he knew that 
maay persons who were using it were perfectly satisfied. 
Especially did it meet the requirements of the small user. It 
certainly was what was known as the party line system, but 
facilities had been provided for calling up without interruptiog 
other messages. 

Mr. Robb: Your v.ew is that any person requiring an unlimited 
service can now secure it for £5?— Yea. 

Whereas the Corporation rate will be six guineas ?— That is so, 
and tbe difference between the two services would be very slight. 

Speaking on behalf of your firm, would you be prepared if the 
Corporation system were proceeded with to take out your National 
Telephone instruments and iostal those of the Corporation ?—No; 
we should not give up a system that was affording us every facility 
and satisfaction for the purpose of experimentiog with а new one 
for the eake of a possible saving of a f :w pounds per year. 

Is it your opinion that what you would gain as telephone users 
you would lose as ratepayers ? — That is precisely the position. 

Asked again аз to what he thought about the Corporation scheme, 
witness cbaracteris:d it as being rotten. It was an enormous risk 
{о lay down so much money without first obfaining at least 1,000 
engagements. Mere promises to tak» instruments were not, he 
thought, by any means sufficient. А 

Cross-examiaed by the Towa Clerk, witness said that he did not 
believe the Corporation would obtain 300 promises to use their 
telephones, 

Mr. T. Н. Sissons, J.P., said that the ratable value of the premises 
of Sissons Bros, 1а, was £1,700. He expressed the opinion that 
there was no public demand for the municipal telephone. There 
might be a losson the scheme, because the Post Office could take it 
over in 1911. The revenue, of course, then ceased, and he very 
much doubted ifitbe Post Office would offer the Corporation the 
price of old metal for it. 

Mr. James Stuart, J.P., a director of the British Oil and Cake 
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Mill Co., which had a rateable value of £9,000, said there was 
not a sufficient demand to justify the great risk the Corporation 
intended to incur. No busines шаа would dream of putting his 
money into an undertaking of that kind, saddled as it was with an 
onerous condition of time. 

The Town Clerk: Do you know that this very difficulty was fally 
considered by the Select Committee iu 1898 ? —No, I don't kaow. 

Do уда know that they suggested a method to meet it, which the 
Government have adopted ? — No. 

The Inspector : I thiak you сап leave it to argument. 

The Town Clerk: Very well. I will deal with it when I come to 
address you. 

. Mr. A. E. Ballan, district goods mauager in Hull for the North. 
Eastern Railway, said that be had instructions from the general 
manager of the company at York to represent that company at the 
inquiry. The company owned practically the whole of the docks in 
Hull, with the exception of the Alexandre Dock, and the rateable 
value in Hull was 5160,00), which was one-seventh of the whole 
rateable value. His company's opinion was that there were always 
experiments being made in telephony, that the property шай 
depreciate very considerably, and that the scheme would involve a 
loss on the rates. The company were very strongly epposed to it. 
They had not taken a party view at all. They simply looked to the 
ratepayers’ view. Anything that led to the prosperity of Hull 
must benefit the North-Eastern Railway, and if the telephone ques 
tion would benefit Hull the company would probably support it. 

Mr. E. Е. Ingleby said that he represen an aggregate rateable 
value of about £1,400. He agreed entirely with what the wituesses 
for the opposition had said, his strong point being with regard to 
1911. 

Mr. E. T. Sharp, J.P., and Mr. T. R. S nith, draper, also gave 
evidence or similar lunes to the other witnesses against the 
proposal. 

Mr. Н. Laws Webb, the principal expert witness for the opposi- 
tion, was then called. He had inspected the system at Hull, and he 
thought it was an important matter for & consulting engineer to 
make himself acquainted with the position of the rival competitor. 
Mr. Bennett's scheme was not an adequate one, because it did not 
penn sufficiently for a large development., The attention ot the 

rporation Committee had not been drawn to the extensions which 
would necessitate in a very few years a very large expenditure of 
capital. The points ia a competing system where a large develop- 
ment tbat would arise from the low ra*es, as pro in Hull, and 
the large outlay rendered necessary theroby. The capital outlay 
that would inevitably result in the course of the next three or foar 
years was from £160,000 to £20),000. That was below 10 per cent. 
Five per cent, of the population would mean 12,500 stations, and an 
expenditure of £350,000. The outlay of £160,000 to £200,000 was 
bised on an estimate of rather less than 3 per cent. It would mean 
5,000;or 6,000 stations. Three per cent. of the population would mean 
7,500 stations, which, of course, would not be covered by a capital of 
£200,000. It was always necessary to carry a great deal of spare 
pant Active competition he took into account, because it always 

ed toa large development. The position in which the Corporation 
undertaking (if it was started as proposed) would in a short time be 
а poor one in face of the present system of the National Telephone 
Co., which had 3,200 stations. The proposed scheme, on the otber 
hand, was for а maximum of 2,000 stations. The Corporation were 
taking the position of the under dog in the fight —(laughter)— when 
they ought to be the larger dog. His experience was that 
the ultimate result must be the survival of the larger 
system in the case of two competing lines. The estimate of Mr. 
Bennett assumed a definite restricted expenditure of £43,000 odd. 
In а telephone business it was, of course, possible to limit the 
capital expenditure ia that way, but it gave a delusive idea of the 
telephone business. It gave the idea that a system could bs got for 
a definite sum, whereas it was always growing, and this mast be 
provided for. An important feature of the telephone business was 
that the capital account could never be closed. The telephone 
system must grow to live. He did not think that it was possible to 
ran the 2,070 completed stations, as proposed in Hull, without add- 
ing to the capital. The witness was then taken in detail through 
Mr. Bennett's scheme. He said that the 12 per cent, of the total 
capital expenditure which Mr. Bennett took for “ "^ was 
contrary to all experience. The scheme made a proportion of 88 
per cent. for plant in active use, and 12 on spare lines, whereas the 
usual proportion was 60 to 40. In London the Postmaster-General 
had 30 per cent. on active and 70 on sarplus at the present time, 
and the original proportion would have been greater—about 90 per 
cent. for surplus and from 5 to 10 on active service. That was the 
proper way to set out upon a telephone undertaking, broadly 
speaking. The effect of starting with a restricted scheme 
was that more money would have to be expended before 
the promoters expected it, and that a great waste of money 
would be incurred, the subsequent cost being greater than il 
would have been at the outeet. The Corporation would not Ъз well 
advised te embark upon the echeme. It was not a generous 
estimate. The principal reason for surplus plant was in order 0 
give a good service. They must be in the position to connect up 
вођестір era as quickly as they could. It was generally the case that, 
when a man made up his mind to have a telephone service, be 
wanted it immediately, and a good engineer would provide for tbis, 
which involved the carrying of а large amount of spare plant. 
feature had been, it was true, recognised in the reports of the Oor- 
poration Committee, but it was always disguised, and the expendi- 
ture worked out at so much for lines in use and so much for spare 
lines. But the latter could not be considered as future require- 
menta, as Mr. Bennett stated. They were present requirements, 
and tbe surplus plant should be provided for in the first expendi- 
ture of capital, and this must be reckoned in the cost per line at the 
start. The specification of the Corporation provided the Bennett 
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Ring-through " system, and he thought this was an altogether in- 
ferior kind of service. The whole object of & telephone system was 
to make and uomake communications as rapidly as possible, 
with as little waste of time as possible in the operation of 
each communication. This, of course, affected every user, and 
especially the more frequent users, and a little waste of time in each 
connection meant a large waste in the aggregate. The standard 
system to-day was the relay,“ or common battery system, in which 
the working was practically automatic. The cables of Mr. Bennett 
did not meet the requirements, and he thought his specification of 
cables & most unwise one. He stipulated 84 different sizes of cables, 
which was a great departure from standard practice, and would 
necessarily offer great inconvenience. It was a phenomenal kind 
of specification. If 16 was intended to lay out a system which 
was never intended to grow, Mr. Bennett's system might be 
adopted. 

What is the object of this extraordinary kiud of specification? —It 
is to get cheapness in first cost. 

Au imprudent method has been adopted in order to get cheapness 
in first cost, and it would prove more expensive in the long run ?— 
Jes; it is laying down an inflexible system, which pre-supposes sub- 
scribers in o>rtain spote, and it would be very difficult to extend 
rapidly and economically. 

t would be the inevitable result of the system ?—I should 
say, briefly, waste. It is sure to give a lot of dead wires, and 

ill lead to great inconvenience by reason of these small 
distributing cables, that are practically fixtures. They will become 
useless or have to be replaced or reinforced by additional cables 
all the way back from the distributing point to the exchange. 

The proper system, witness said, was to lay larger cables, and to 
distribute from joint boxes, which gave a flexible system of 
connecting and disconnecting cables of different siz 3s. 

Tbe Inspector: Haven't we got joints in this system ?— Yes, 
permanent joints, which are inflexible. 

The Inspector: Oh! I see your objection now. They are all 
permanent. 

In further evidence witness said that he thought the ordinary 
business community was better servad by a superior service if the 
rates were fair than by an ioferior service at cheaper rates. Не 
prooeeded to refute the argument that competition was necessary 
for telephone development, and in support of his statement he 
quoted the instance of New York, where the telephone had 
developed into the largest system in the world withont any com- 
petition. It had been developed entirely on the message rate 
system, and he thought that showed that with an efficient service, 
which was satisfactory to the community, they could meet every 
development without competition. It was not a fandamental 
theory that there must be competition to have development. 

Mr. Robb: It has been claimed by the Corporation that they 
were catering for the masses instead of for the select few. Will 
thair proposed rates cater for them better than the National 
Telephone Co.’s party-line service? —I don't think there is very 
much to choose between them. 

The party-line system was а very legitimate aud proper method, 
and was very successfully used in a great many places. It was a 
legitimate way to reduce the rate. 

Mr. Robb next dealt with the working expenses in the estimate of 
Mr. Bennett. Witness thought that the expenses estimated there, 
according to the standard of telephone service he (witness) recom- 
mended, were very much under-estimated. If they were going to 
have ап efficient service there would be needed а very much more 
organised, better paid, and trained staff then Mr. Bennett estimated 
for. On this alone he estimated the expenditure as £5,500— £3,000 
more than Mr. Bennett put it. As to the depreciation of 24 per 
cent. allowed by Mr. Bennett, the general practice was to allow 
from 5 to 74 per cent. He would advise the Corporation to allow 
5 per cent. Taking into consideration the general position of the 
municipal telephone, he would not advise the municipality to under- 
take a service in Hull He did not agree with the opinion that 
the Government had imposed this matter upon the municipalities. 
The carrying out of the scheme as proposed would involve a loss on 
tbe rates. 

The Town Clerk then cross-examined the witness. 

Your experience has been in America ?—I could hardly say that. 
I have visited the Continent, inspected the systems there, while I 
have spent a fair proportion of my time in England. 

You are more conversant with the New York system than any 
other ? —Yes, certainly. 

When giving time and figures, bave you given them on the basis 
of New York wages ?—1I have taken the English way. I am quite 
aware of the English price. 

Your main objection is that the scheme is not sufficiently exten- 
sive ?—I don't think tbat is the point I made. My report of the 
scheme ís that, as & whole, the expenditure of the Corporation is 
not sufficient, owing to the absolute necessity for expansion. 

That will depend entirely on what will happon ? —Yes. 

As to which none of us can be certain № 

Don’t you think it shows a little caution, cutting down our 

diture to what we should consider was the lowest possible 
amount having regard to the place ?—I can only say that if you cut 
it down it is not worth doing. If you are going to cut it down ќо а 
thousand or two thousand subscribers it is not worth doing. 

An exchange of 2,000 subscribers would not be worth doing?— 
No, not for you. 

It your theory be wrong with regard to this large development in 
the future, then of course you ага mistaken? Then, of course, you 
go back to the other alternative ? —It is not worth doing. 

You think there will be a very large development ?— Ves; I think 
there will be a large development. 

с гаеп we have got а very good thing ?—You will have to develop 

а loss. 


Presumably you would not work it at a profit ?—I don’t presume 
you will work it at a profit. Ин 

The objection is, we ought not to introduce a system of municipal 
telephones into Hull ? —I don't make that objection. 

You don't azree with it? —I don't know. 

Mr. Robb: The gentleman is called as an expert, sir. 

Mr. Webb: I don’t think it isa desirable th‘ng in Hull. 

On proper lines you would say yes?—If you had it on proper 
lines. I have no objection to municipal tel sphones. 

In view of the statement you made that we shall be faced with 
an expenditure of about £160,000 in a few years, do you think we 
shall have to get it up on an obsolste system? Tes, even on an 
obsolete system. That has been shown at Glasgow—(laughter). 

You think the larger system must always prevail ?—Yes, in the 
long run. 

That would be the unfortunate position of the National system in 
Glasgow ?—No. I think the facts are the other way about. 

The Town Clerk then gave some figures to show that the muni- 
cipal system had the larger number of stations, bat Mr. Webb said 
that they could not judge from a directory. 

You think that, with a scheme like this, there would be no more 
cost than if we put іп a larger scheme ?— Yes: it is not а mere 
question of addition to the system. 

Don't you think we could add to our plant as required ?— You 
can't work a telephone business by ordinary rules of business. It is 
not a question of laying in а stock of materials. 

Do you think it is a wise thing to burden the scheme with a larze 
amount of capital at the outset ? —I don't think it is a wise thing. 
It is n З 

Have you ever laid out a telephone system from the beginning ? 
No; but I am quite competent to do вэ. 

You said that to work thís proposal on ithe 12 per cent. spares is 
inadequate ?—To furnish a system of this size and work 16 with this 
margin is impracticable. 

With regard to the switchboard, I take it it is a question of 
difference between engineers with regard to the meritis of the 
central battery system ? —I believe not. 

Did Mr. Sinclair say it was a passing craze ?—No ; I don't thiak 
he did say that. 

He was chief engineer to the National Telephone Co. was he not ? 
—Yes. | 

Is it because he has put it iu that he dislikes 162—1 don't know 
that he dislikes it. Iam surprised to hear that statement. 

At any rate Mr. Bennett does not approve of it ?—Yes, I gather 
from what he says that he does not. 

Are you aware that the chief engineer of Stockholm will have 
nothing to do with it? —I am not sure. 

You think this is to be au inflexible system ?—Yes, tba“ is the 
way it appears to me. 

If a cable be found to be too small, is there any difficulty in 
drawing it out and substituting a larger one between Saturday night 
aod Monday ?—There is no difficulty. 

That is flexible enough is it not ?—Oh, yes, flexible enough if 
you put it that way. You can pull a whole system down in the 
same way. 

In Glasgow they have increased their subscribers by the same 
system by 3,000 within a year?—I think you will fiad that the 
larger amount of it was laid down in the beginning. You will 
have just the same trouble in the long rua. 

The Town Clerk: I am told not by the engineer who laid it out. 

With regard to working expenses, Mr. Bennett's estimate is based 
on actual results in other places. Do you know that ? —No. 

Can you give any resulta in other places? —No, I give you the 
general practice in other places. 

Have you ever managed a system ?—I have never been the sole 
manager. 

Your basis is imaginary, then ?—No. 

Have you based your figures on the results at the Post Office ?— 
No, I bave not. I have based it on the general way of carrying out 
such work. 

With regard to depreciation, you differ with regard to our figures? 
— Yes. 

Have you any regard to the question of the sinking fund ?—I 
have taken depreciation as a thing entirely apart from sinkiog fund. 

The depreciation fund is really a reserve fund ? —Well, practically 
I agree with you. 

The witness admitted that telephone compeuies had neither de- 
preciation nor sinking funds. 

With regard to connection, I believe you mean it is important 
that the connection should be almost while you wait ?—That is what 
the customer expects. 

Do you expect we shall be at a loss in that respect ?— Necessarily 
you will if yon don't havs a large margin. 

Don't you know that in Hall they have to wait four or five or six 
months for a connection ?—I don't know that, but I know the proper 
standard is to connect up within a few days. 

Mr. Dixon having cross-examined Mr. Webb, Mr. Robb said he 
thought that the witness had not been shaken by the cross-examina- 
tion, and therefore he would not re-examine him. 

Mr. Kingsbury was the last witnees called by Mr. Robb. 1а 
reply to the opposing solicitor, he said he regarded Mr. Bennett's 
estimate as во arranged that it did not provide for expansion or 
development, They must consider what the developments were 
likely to be and they must anticipate. It was cepe to do that 
tban to pull up the streets later on. He consid the provision 
for surplus plant was hopelessly inadequate on the assumption that 
it was to be a permanent system. If the system were only a tempo- 
rary one, then he would regard the estimate as a correct one. The 
central battery system was the general one, and be did not tbink 
that in a city as large as Hull the "ring-through " system would be 
a success. He would put depreciation at а little higher estimate 
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than Mr. Webb. He had no hesitation in saying that the introduc- 
tion of a municipal system was most undesirable. From the point 
of view of the telephone subscriber in Hall, the existence of two 
systems was very disadvantageous. From the point of view of cost, 
a double telephone system would be more expensive than one. He 
believed this scheme would involve a loss on the rates, as the tenure 
was a most vital question. He did not think that, if the loan were 
granted, the system would be installed in lees than a year. 

Cross-examined by the Towa Clerk: You object to competition? 
I do, emphatically. 

You think the policy of the Government with regard to competi- 
tion is wrong? — Tes. I am sorry to disagree with Parliament, 
though Parliament does not advise competition. 

Are you sure ?—I think so. 

They say it is necessary ?—The Postmaster-General does not. I 
bave studied the matter from a very careful point of view, better 
than any member of Parliament. I give you the benefit of that 
view. 

You are interested in preventing opposition to the National Tele- 
pbone Co. ?—Not at all. 

Mr. Dixon having cross-examined the witness, the proceedings 
were adjourned until Saturday. 

On Saturday, August 29th, Mr. Robb proceeded to address the 
Inspector on behalf of the opposition. The inquiry, he said, was 
important to the telephone users, but most of all it was important 
to the ratepayers. The telephone was not comparable with the 
undertakings which were generally entered into by municipal 
Corporations. It was a class business, and not a general business ; 
therefore, if it was a financial failure, the many would have to be 
taxed for the benefit of the few. He had had the cream of the 
mercantile community before him protesting against the scheme, 
and doing so because their opinion was that it would not be a benefit 
to the community, but would entail a loss upon the rates. The 
principal feature of their objections was, they had distrust as to 
what the scheme was going to lead them into. They thought the 
estimate was an impossibly low one, and that it was being put 
forward as а bait to the Council to lead them into a capital expendi- 
ture which they never contemplated. Mr. Bennett's estimate was 
very misleading, in that it gave the Telephone Committee and the 
Corporation no adequate conception at of the ultimate capital 
expenditure into which they must inevitably be drawn in the near 
future. They were told it was a mere trifle of £40,000. So it was 
at the start, but it would soon grow and involve a much larger 
expenditure. The Tunbridge Wells estimate in 1899 was £7,000, 
but in 1902 the expenditure was nearly £30,000. At Glasgow the 
estimate was £97,000, but the actual expenditure up to date 
was £270,000. That was an ag i of how money was 
scooped into enterprises of that kind. Once they were 
committed to the scheme, they must go on. Mr. Webb Lad 
put the capital expenditure in a few years’ time at £150,000 or 
£200,000, but he thought it might be more than that. He was 
bound to say he felt that the opposition, in spite of the Inspector’s 
courtesy and fairness, were placed to some extent at a disadvantage, 
because naturally when a scheme was brought forward by a local 
authority the Local Government Board, unless the contrary was 
shown, imagined it was put forward with the approval of the 
citizens, and that it was a scheme which would benefit the com- 
munity. His clients said that in its nature it was an Imperial 
business and not a local businees— it was a class business and not a 
general business; and although it was true that the Legislature, by 
the Act of 1899, had contemplated competition, it was clear that 
since then the policy of the Government had altogether changed. 
The Postmaster-General on June 8th last said, as a result of his 
experience, that that was not a suitable matter for competition ; 
and he further ssid that after 1911 he could not contemplate any 
Postmaster - Ger eral renewing a license or allowing the business to 
pass out of bis bands again. They had been told that the Act of 
1899 urged and imposed competition upon municipalities, but it did 
nothing of the kind. It was true tbe Select Committee of 1898 
recommend+d competition, but the Act did not in terms directly 
authcrise competition. It authorised 1t merely by implication. 16 
eai that where the Postmaster-General bad granted a license the 
local authority “may” raise the money that was necessary. 
A further point he would urge was that although the Legislature 
authorieed municipalities to enter into that kind of business, it was 
the duty of the Local Governmert Board to inquire into the local 
circumstance, and to ascertain if the scheme would meet any public 
want, cr whetler it was merely duplicating an existing system tbat 
was (ficient, and whether the state of the local finances justified 
what the Postmät ter-General bad referred to as an experiment, and, 
{ат er, whether it was the general wish of tre majority of the rate- 
yayers that the system should be established. He said emphati- 
cally that the scheme, with the opposition of gentlemen representing 
all the bighest and best interests in the city, started handicapped 
to tuch an extent that it must end in financial disaster. The 
National Telephone Co. had spent a considerable sum of 
money ороп the improvement of their system, and the result was it 
was thoroughly efficient and met allthe public requirements. The 
opposition further said that the scheme was financially and techni- 
cally unsound, inefficient, and incomplete, and that to instal a 
system on the inadequate and cheeseparing lines propcsed, and with 
an obsolete plant in opposition to one that was efficient aud deter- 
mined, was merely to court disaster. Tunbridge Wells was an 
example of a municipality entering upon a business which it did not 
understand, and entering into it upon inadequate and delusive 
estimates. Mr. Robb went on to condemn the “ ring-through” 
system which the Corporation propose to adopt, as being old aud 
obsolete; and remarked that he did not hesitate to say that one of 
these days the Corporation of Glasgow, who had adopted it, would 
wake up to the fact that instead of an efficient system they bad a 
museum of telephonic antiquities and curiosities. As to whether 


Mr. Bennett had made adequate vision for the expansion and 
development of the system in Hull, he said that the fundamental 
fallacy underlying all his estimates was that he could afford to 
ignore the proper and adequate provision of surplus plant; that he 
could frame his system in such a cheeseparing and re- 
stricted manner as to get the minimum of cost and the 
maximum of revenues at the outset. What business man 
starting a new business would expect 88 per cent. of his 
capital outlay to be worked at a profit on the initial day? 
The expert evidence had proved that the cost would be the same as 
in Glasgow. It was of little consequence whether they could equip 
their system in six or twelve months. What position would they be 
in at 1911? They had been told they could get an extension of 
the license. Why had they not done so? It was well kaown that 
the period of the tenure was a strong point in the opposition for a 
considerable time, and yet no step had been made to get the license 
extended. They knew that, in view of hia announcement, the Post: 
master-General would not allow the telephone system to go out of 
his hands at the end of that period. To the business man that was 
a perfectly mad business. А great deal of stress had been laid on 
this point of limited tenure. What would Ыз the position of the 
ratepayers deprived of their business at the end of 1911 with these 
instalments of interest to pay in 14 years, and the capital of the loan 
as well. It had been claimed by the opposition We carry the Post 
Office with us." Mr. Bennett carried a great deal with him. He 
gave the National Co. their experience. Mr. Benoett was an Atlas 
carrying the world on his shoulders. Не put it as a business pro- 
position: would any basiness man combine with his own any system 
that was not uniform with his own? His simple point, therefore, 
was on the score of probability, and, having two alternative systems 
to select from in 1911, the Postmaster-General would in all proba- 
bility take the suitable one—the one uniform with his own system — 
rather than the other. Regarding the letter of February 9th, 
1903, sent by the Postmaster-General, he said if ever in his life he 
bad seen a letter that was so absolutely guarded and non-committal 
in its terms, it was that letter, and to say, that it or the terms of the 
license or the specification committed the Postmaster-General to 
апу approbation of the Corporation system of working, was to 
strain the words beyond their reasonable and fair construction. 
He next dealt with inter-communication, and said he would 

with the proposer; that this was the lesser evil. But it did not 
alter the position of his clients as ratepayers one iota. They were 
opposing this scheme on its general financial bearing, because it had 
the hasard of speculation. Mr. Bennett himself did not regard 
inter-communication as safe. He seemed to regard inter- 
commuuication as safe ouly to the larger. The Corporation 
were going into this scheme in the smaller way. Continuing, he 
maid there was no publio call or demand for the municipal system. 
Half the ratepayers, or rather the large majority of the ratepayers, 
were absolutely opposed to it. The existiog system fulülled every 
reasonable requirement of the public for telephonic facilities. 
What he wanted to impress upon the Inspector was that this was 
а ratepayers’ question. The security of the ratepayers was being 
pledged for the benefit of the few. The real test of this scheme 
was whether it was commercial or not. Anyone would be pleased 
to take up and finance the municipal enterprises, such as the trams 
or water or gae—for they were all profitable concerns. But from 
what they had heard from Mr. Ingleby and Mr. Arthur Wilson it 
was seen that this scheme was regarded by commercial men as 
unsound, aud it would be impossible to float it as а private com- 
pauy, or attract a single penny of private capital to it. Should 
the ratepayers of this city, he ssked, be committed to an experi- 
ment which was regarded in that light by commercial men? 
Should they be saddled with the risk, should they be held down 
by the onus of a system which would not attract as a private com- 
pany asingle penny of private capital? Mr. Robb concluded by 
drawing a parallel between the proposal and the recent Blue Book 
published regarding the war. The Corporation of this city, he 
said, were contemplating a telepbonic war. They were going into 
war with the Telephone Co. The great complaint against the war 
iu the Blue Book was that the Boer war was entered into without 
making adequate provision. The Corporation were going into this 
telephonic war without making adequate provision for the present or 
future, without knowing anything regarding the enemy’s position. 
Mr. Bennett was leading his army of 2,070 instruments against. the 
enemy’s army of 3,020. Не was leading his army into the field 
with old mussle-loading carbines against the repeating weapons of 
the enemy. This scheme was not taken up by the desire of the 
ratepayers. He concluded by thanking the chairman for his patient 
hearing of his (Mr. Robb's) case. 

Dr. Jackson said that they were there as ratepayers, and from the 
point of view of the ratepayers he had no hesitation in saying that 
the proposed scheme was fraught with danger. How could it Ie 
Bibly pay ite way and not form a charge on the rates at tbe end of 
1911 

Tbe Town Clerk replied for the Corporation. He said that he 
certainly thought with Mr. Robb that the Ins т had given a 
very patient Learing to both sides. He submitted that the 
persons who had to decide whether the municipal telephonic 
system should or should not be entered into were the Corpora- 
tion of Hull, as representing the ratepayers of the city. The Act 
of Parliament—presuming there was a loss—said, If there be a 
loss, it shall be chargeable upon the ratea, and you shal! not borrow 
for it.” 

The Inspector: If the Local Government Board form the opinion 
that this scheme is likely to result in a loss involving a permanent 
charge upon the ratepayers in the future, they will nct give their 
sanction to it. ! 

The Town Clerk said tbat the evidence of the opposition oon- 
tained а good deal of . According to the opposition, 
there was going to be no demand whatever for a municipal tele- 
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phonic service. But, strange to say, when they studied the evidence 
of the opposition experte, they found that the great ground for 
objection was that the Corporation were suggesting entering upon & 
system which would expand largely, and that no provision was 
being made for the expansion. That struck him as being exceed- 
ingly funny. The opposition, however, said that it would cost 
them a great deal more if they kept extending later on, and that it 
would be by far the better way to make full provision at the outset. 
But would it? The Corporation preferred to work on safe lines, 
and to secure the extra customers ere making extra provision. 
Comparing the evidence of the experts on both sides, he said that 
the Corporation had in Mr. Bennett and Major-General Webber 
two of the country’s best experts—men who gave their evidence on 
actual experience, whereas the opposition experts based their 
evidence on assumption. If the system were purchased in 1911 
they might very safely assume that they would receive at least their 
£26,000, which, together with the sinking fund, &c., would make up 
the £44,000. Reference was made to the agreement between the 
National Telephone Co. and the Corporation regarding the wayleaves 
of the company. 

Mr. Dixon (representing the Hull and District Chamber of 
Trades) said that the Corporation had the voice of the people 
behind them. 

The Inspector said that he believed the Local Government Board 
would have no difficulty in coming to а decision. 


THE BOARD OF TRADE ON NURSING. 


RECENTLY the Board of "Trade sent to all electric 
traction undertakings a letter containing several pointed 
suggestions” for the safer operation of the cars. With the 
bulk we are in fair agreement, although we do not think a 
folding step either practicable, desirable, or necessary, at the 
present time ; nor can we acknowledge that a properly con- 
structed reversed stairway is to be condemned as dangerous 
because it obstructs the motorman’s view on the pavement 
side. When there is any obstruction it occurs only to a very 
limited extent. 

However, if there is a staircase made which is as safe to 
the passenger, and requires no more platform room than the 
reversed stairs, while it permits the motorman to obtain a 
clear field of vision through 180° on either side of his front, 
then that staircase is evidently more desirable than the other. 
If the reversed staircase goes, the motormen whoareaccustomed 
to it will bemoan its loss for it is a partial and not-to-be- 
despised shelter in rough weather. 

There are two sentences in the suggestions to which we 
do object. One states that for a conductor to have to 
** nurse” the trolley-pole is an admission of defective adjust- 
ment of the overhead work. The Board of Trade object, 
that is to say, to the trolley rope being held by the 
conductor. 

How many managers and engineers will be found to 
endorse such an objection? If ever a rule was required it is 
the rule that enforces on conductors the importance of 
„nursing the. trolley through junctions and overhead 
complications of any kind. It is improbable that the Board 
of Trade would say that to take a car through facing points 
at four miles per hour is to admit defective adjustment of 
the special work; but that is practically on all fours with 
their present remark. An overhead switch or frog may be 
adjusted to perfection in the morning and cars may run 
under it at 10 miles per hour without de-wiring, but no 
tramway man of any experience will bet a bad halfpenny 
that some time during the afternoon a car travelling at the 
regulation speed will not have the pole off at the very frog, 
and with disastrous resulta probably, unless the conductor 
is doing what the Board of Trade contemptuously term 
nursing the pole. An overhead switch is a much more 
delicate piece of apparatus than а rail point, and is rela- 
tively more liable to be put on the sick list; a liability 
which will disappear by no means, be the inspection ever во 
conscientious and frequent. 

That very many accidents to overhead work are caused by 
trolleys de-wiring at badly-adjusted special work goes with- 
out saying, just ав there are many t» be put down to trolley 
wheels, heads, poles, springs, or standards, which are slightly 
or seriously injured; or, again, many to the over-careless 
driving of the motorman. Indeed, the very recital of some 
of the causes besides that “defective adjustment of 
overhead work " should be sufficient to frighten any manager 
who has overlooked it hitherto, into issuing immediate 
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instructions to conductors to nurse their poles assiduously 
ever after. 

The other point to which we object is the implied en- 
dorsement of the practice of insulating the trolley-boom 
from the socket, which is observed in some undertakings, 
with what object we have never been able to elicit with any 
kind of clearness. 

It is evident that with a pole insulated from the standard, 
and the standard connected to earth through earth lamps, 
or an equivalent warning device, if the insulation between 
the trolley-head and the pole breaks down from any cause, 
the potential of the pole rises immediately, but the earth 
lamps or indicators are not brought into operation, with the 
result that top-deck passengers run a certain risk of getting 
shocks, unless, indeed, the whole trolley boom is swathed in 
absurd wrappings of insulating tape at anything from 1s. 6d. 
to 48. 6d. per Ib. 

We thought, until now, that the Board of Trade intended 
а warning to be given immediately the trolley standard, or 
the pole, became alive, but the impression seems to be in- 
accurate, in the light of the paragraph mentioned above. 

With the rccommendation to minimise the risk of acci- 
dents by reducing the number of overhead “ traps ” to the 
utmost, we agree heartily, and we hope to see it followed up 
by the removal of the hundreds of V anchorages that still 
survive on the older roads. We trust that no road built during 
the last two years has anything of the kind to disfigure it 
and to increase the maintenance charges. 

Finally, we welcome most cordially the Board of Trade 
letter, as a sign that the Railway Department is going to 
put a little more energy into its tramway work, and we hope 
that we shall have the honour to criticise such advisory 
documents more often in the future than in the past. 


SOUTH AFRICAN NOTES. 
(FROM OUR JOHANNESBURG CORRESPONDENT.) 


Johannesburg, Auyust 17th, 1903. 


Potchefstroom.—The Government has invited tenders for the in- 
stallation of plant for the electric lighting of Potchefstroom, 
applications to be received up to the end of October. The Health 
Board considers this a serious and unnecessary delay, like all 
Government work," one member remarking that the private com- 
pany would be supplying two-thirds of the town by then. The 
installation of the Potchefstroom Consumers E.L. & P. Co. is now 
completed, and Mr. Skirving, the resident magistrate, will perform 
the ceremony of switching on the lights in a few days. 
Bloemfontein (O.R.C.).—The Public Works Committee reported in 
favour of a system of tramways for the town. Ав ќо whether a 
concession should be granted or the tramways should be controlled 
by the Council was an open question, and it was decided to appoint 
a commission to visit the coast towns to ascertain how the systeme 
were worked there, a sum of £200 being devoted for the purpose. 
Newcastle (Natal).—The installation of the electric light at New- 


‚ castle is expected to be finished shortly. The work is being carried 


out by private enterprise, as are many other schemes now on band 
in South Africa. The concession was originally granted to Mr. P. 
Herd, who later ceded his rights to the Newcastle E.L. & P. Co.; 
it runs for 11 years. At the expiration of the concession the Cor- 
poration has the right to expropriate, acquiring the whole at valua- 
tion, the life of the plant being estimated at 40 years. The plant 
consiste of two multitubular boilers generating steam at 120 lbs. per 
sq in., and generating plant consisting of two horizontalsinglecylinder 
engines, driving two 40-Kw. compound-wound four-pole dynamos. 
The company have 700 lights already wired, and provision is made 
for plant to double the present capacity. Private consumers will 
pay ls. per unit for the luxury, and for munici urposes the 
charge will be 4d. ps 


NEW PATENTS APPLIED FOR, 1903. 


Compiled DT for this journal by W. P. Тномрвои & Co., Electrica] Patent 
. Agenta, » High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


18,234. ''Improvements in fuse blocks." J. Sachs. August 24th. 


18,250. ‘Improvements in thermal cutouts." E. A. CanoLan, (The 
General Electric Co., United States.) August vith. 


]H,251. ‘* Improvements in processes ot insulating coils." E. A. CanoLan. 
(The General Electric Co., United States.) August 24th. 

15,253. ''Improvements in magnetic controlling devices.“ E. A. CARULAN, 
(The General Electric Co., United States.) August Zith. 

18254. “ Improvements in a combined socket-shell and shade-holders for 


incandescent clectric lamps.“ E. A. CakoLaN,^ (The General Electrio Co., 


United States.) August 24th. 


— . — 
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18,256. “Improvements in time- limit controllers for circuit-breakers.“ E. A. 
CaAROLAN. (The General Electric Co., United States.) August 24th. 


18.257. Improvements in electric switches.“ E. A. CAhOLAN. (The General 
Electric Co., United States.) August 24th. 


18,304. A water-wheel for the generation of power for electricity or other 
purposes." А. PHILLIPS. August 25th. | 


18,318. “ An improved electric incandescent lamp." G. WALLACE. August 
25th. 

18,319. ‘Improvements in electric battery jars." А. F. LLovp. August 
25th. 

18,333, ''Improvements in machine for making battery grids." T. J. COSTER 
and Sxirit STORAGE BATTERY CO. August 25th. (Complete.) 

18,334. “The electrical treatment of milk for the separation of cream.” 
Н. Номт, 8. Aston, M. Rose, and J. G. Howanp. August 25th. 


| 18,336. “Improvements in electrical interrupting devices for currents, par- 
ticularly those of high intensity.” T. J. Mun. August 25th. 

18,343. ‘Improvements in electric vapour lamps." E. A. CARoLAN. (The 
General Electric Co., United States.) August 25th. 

18,344. ‘Improvements in electric lamps.” Е. A. CAROLAN. (The General 
Electric Co., United States.) August 25th. 


18,354. ‘Improvements relating to electro-magnetic rail brakes.” C. A. 
WILDE. August 25th. 


18.376. Ап improved connection block for electric conductors, applicable 
also аз an insertion contact and ceiling rosette.” W. P. TuoxrsoN. (The 
firm of O. and H. Keller, Germany.) August 25th. (Complete). 

18,883. “Improvements in trolley pulleys for electric tramcars or railways 
to facilitate the finding of the trolley wire." W. RHobES. August 26th. 

18,390. “Improvements in the construction of electric insulators.” A. E. 
MiTTON, R. WHITEHOUSE, and E. BLAKEMORE. August 26th. 

18,393. ‘Improvements in electrical ndicating instruments.” А, B. 
CaRVER. August 26th. 

18,398. ''Improvements in and relating to automatic electric signalling.“ 
Н. HAWTHORN, August 26th. 

18,411. ‘Improvements in or relating to the steps of electric tramcars and 
like vehicles." J. F. Mason. August 26th. 

18,453. "Improvements indynamo-electric machines." C. Mackv, August 
27th. (Complete.) 

18,485. "Improvements in secondary or storage batteries." Н. WADE. 
(Н. Rodman, United States.) August zith. Complete.) 

18,536. Improved means and apparatus for controlling electric motors.” 
O. Imray. (Bullock Electric Manufacturing Co., United Btates.) August 27th. 

18,550. An improved construction of commutator for dynamos and electric 
motors." J. MacLean. August 28th. 

18,555. Improved section insulator for overhead wire systems of electric 
traction.” J. Н. Lesy, W. Harris, and J.J. BALLARD. August 28th. 

18.556. Improved adjustable crossing for overhead wire systems of electric 
traction." J. Н. Luby, W. Harris, and J. J. BALLARD. August th. 

18,557. Improvements in aud relating to points tor overhead wire systems 
of electric traction.“ J. Н. Lusy, W. HARRIS, and J. J. BALLARD. August 25th. 

18,556. Improved clip for clamping or binding the wires to fittings in over- 
head wire systems of electric traction," J. Н. Luby, W. Harris, and J.J. 
BALLARD. August 28th. 

18,581. "Improvements іп a system for electric lighting of railway trains.“ 
H. LEITNER and R. N. Lucas, August 28th. 


18,586. "Improvements in porcelain and other electric insulators,” W. E. 


Lanopon, J. C. FULLER, and G. FULLER. August 24th. (Complete.) 

18,595. An improved automatic electro- mechanical cut-out.” J. E. 
BPAGNOLETTI, August 28th. 

18,002. ''Improved carrier for an incandescent electric lamp." Е. TAYLOR. 
August 28th. 

18.624. Improvements in electric lamps of the character known as vapour 
lamps or vapour arc lamps.“ C. O. Bastian and A, E. SALISBURY. August 29th. 

18.625. An improvement of incandescent electric lamps to enable variation 
of their candle-power." T. W.BurLLock, August 29th. 

18,681. “Improvements in or relating to trolley heads for electric tramcars.”’ 
J. EAoLES and J. EAGLEs. August 29th. 

18,653. “ Improvements in electric switchboards and fuseboards." H. J. 
Rean. August 20th. 

18,680. ‘‘Improvements in means for controlling electrically-operated 
elevators.” H. L. ERIKSEN and THE Company RokrokD HAUBERG, MARSTRAND 
AND HELWEG, ÁRTIESELSKABET, ТЇТАХ. August 29th. (Complete.) 

18,551. “Improvements in brush-holders for the commutators of dynamos 
and electric motors.“ J. MACLEAN., August 2rth. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
T Co., 955 High Holborn, W. C., and at Liverpool, price, post free, 9d. 
stamps), 


1902. 


2,310. ‘Improvements relating to electric telegraphy.” A. Muirhead. Dated 
January 2th. 

9,816. ‘Improvements in and connected with the prevention or minimising 
of sparking or the interruption of etheral telegraphic and other electric 
circuits," W. L. Wise. (K. Birkland.) Dated April 29th. 

10,137. ''Shade or reflector for electric lighting." J. B. Goodwin. Dated 
May 2nd. 

10,204.8* Improvements in electrodes for use in electrolysis.” J. Hargreaves, 
J. W. Stubbs, and J. Kearsley. Dated May 8rd. 

10,459. ‘Improvements in controllers for electric motors." H. J. Haddan, 
(D. Bergman.) Dated May 6th. 

11,101. ‘‘ Improvements in electric clocks." О. Romanze and F. S. Elliott. 
Dated May 14th. 

11.819. Improvements relating to the insulation of the conductors or wind- 
ings of electrical apparatus." Н. Н. Lake. (General Electric Co.) Dated 
May th, 

11,821. Improvements in electrical brush-holders and brushes for use 
therein." Н, Н, Lake. (General Electric Co) Dated May 24th. 

11,822. Improvements relating to the control of electro-motor and other 
electric circuits." H. H. Lake. (General Electric Co.) Dated May 24th. 

11,844. ''Improvements in or relating to devices for controlling electro- 
motors.” Н. Н, Lake. (General Electric Co.) Dated May 24th. 

12,290. ‘Improvements in pressure regulating apparatus for electric mains." 
С. Turnbull. Dated May 29th. 

12,830. Electric motor-starting switch." L. Rottenburg and Patterson, 
Cooper & Co., а.а Dated May 31st. 

12,752, “Improvements in testing the insulation of electric cables." E. A. 
Claremont and C. J. Beaver. Dated June 4th. 

18,589. “Improvements in electric wires." W. H. Hyatt. Dated June 14th. 

12,176. “ Improvements (relating to electric recording apparatus, chiefly 


designed for use in connection with electric measuring instruments." E. 
Weston and А. O. Benecke. e Dated May 31st. 


4 


12,091. “ Ап improved process for the electrolytic decomposition of alkaline 
eee and apparatus therefor.” H. Cuenod and С. Fournier. Dated June 
rd. 


12,765. “Improvements relating to the distribution of electricity.” Н.Н. 
Lake. (General Electric Co.) Dated June 4th. 


12.766. ‘Improvements relating to apparatus for cleaning electric lamp 
filaments. Н. Н. Lake. (General Electric Co.) Dated June 4th. 


12,17. "Improvements in or relating to electric switches." M. Mercier 
W. О. Andrews. Dated June 5th. "e 


12,816. An improved controller and switch for electric motors.” J. Bush 
and M. T. Medway. Dated June 5th. 


13,082. “An improved combined electrical switch and cut-out for street 
poles and the like." М. Railing and J. Н. Collings. Dated June 9th. 


13.088. Improvements in electric arc lamps." R. Hopfelt. Dated June 9th, 

13,527. “Improvements in electrical measuring instruments.” British 
Thomson-Houston Со. (L. Т. Robinson.) Dated June lith. 

13,663, ‘Improvements in differential thermometers adapted for use as 
maximum demand indicators." G. C. Fricker. Dated June 16th. 

13,734. ** Improvements in electric lighting apparatus," H. H. Lake. (General 
Electric Co.) Dated June 17th, 

13,740. " Improvements relating to insulating supports and conductors on 
sectional third-rail electric railways.“ H. H. Lake. (General Electric Co.) 
Dated June 17th. 


18,717. “Improvements in automatic telephone exchang2 mechanism." 


R. Haddan. (Strowger Automatic Telephone Exchange. Dated August 26th. 


13.58. Improved means for applying and removing the shade holders of 
electric incandescence lamps.“ J. W. Kirk. Dated June listh. 

13,868. “Improvements relating to electric connections or couplings." Н. 
Beau and C. Portillo. Dated June 18th. 

13,934. “Improvements in electric current transformers for high voltage 
circuits." British Themson-Houston Co., Ltd. (A. R. Everett.) Dated 
June lyth. 

14,141. "Improvements in or relating to electric switches and motor-starting 
devices.“ H. Н. Lake. (Generai Electrice Co.) Dated June 71st. 

14,373. '*Improvements in the mode of and in apparatus for regulating the 
charge and discharge of storage batteries used in conjunction with dynamo- 
electric machinery for supplying electrical energy." Lancashire Dynamo and 
Motor Co., Ltd., and R. S. Mcl.eod. Dated June Sth. 

14,319, "Improvements in electric incandescent lighting devices.“ С. 
Schwabe. Dated June 24th. 

14,374. “ Ап improved swivelling electrical collector trolley-head." National 
Rail and Tramway Appliance Co., Ltd., and Р. McCullough. Dated June 25th. 

14,464. “Improvements in portable electric transformers.” E. E. Maddox. 
Dated June &0th. | 

14,523, “Improvements relating to electric ignition devices for motor cycles 
and other services.“ A. P. Maxfield and C. К. Garrard. Dated June 30th. 

14,836. ‘‘Improvements in the fleld- magnet cores of dynamo-electric 
apparatus.“ К. Kishi, Dated July 3rd. 

15,325. “Improvements in apparatus for controlling electric currents, chiefly 
designed for use in lighting the stages of theatres.” L. Mornat. Dated July 9th. 

15,716. "Improvements in or connected with electric cable or conductor 
junction and like boxes.“ C. D. Burnet. Dated July 15th. 

15,749. “Improvements in sparking coil casings." С. F. Splitdorf. Dated 
July 15th. 

16,014. An improved form of wattmeter for the measurement of electrical 
power." C. V. Drysdale. Dated July 1^th. 

16.492. Improvements in electrical cut-outs and regulators." H. Leitner 
апа R. N. Lucas. Dated July 24th. 

16,740. “Improvements in electro-magnetic motors and generators.“ А. 
Zehden. Dated July th. 

17,222. ‘Improvements in electric cranes, winches and the like," F.W.8. 
Stokes. Dated August 5th. 

17,358. ‘‘Improvements in systems of electrical distribution." H. H. Lake. 
(General Electric Co.) Dated August 7th. 

17,007. “А new or improved maximum demand indicator for alternating 
electric currents," C. J. Evans. Dated August 12th. 

17,637. ‘Improvements in maximum demand electrical indicators.” Н.Н. 
Lake. (Genera! Electric Co.) Dated August 12th. 


18,076. ‘Improvements in systems of electrical distribution." British 
Thomson-Houston Co., Ltd. (M. O. Troy.) Dated August 16th. 


18.077. "Improvements in electric current collectors." British Thcmson- 
Houston Co., Ltd. (E. D. Priest.) Dated August l6th. 


18,079. “Improvements in protective devices for electric circuits.” British 
Thomson-Houston Co., Ltd. (C. P. Steinmetz.) Dated August 16th. 


18,0823, "Improvements in charging devices for storage batteries." Britisb 
Thomson-Houston Co., Ltd. (H. Lemp.) Dated August 16th. 


18,090. “ Improvements in electric meters." British Thomson-Houston Co., 
Ltd. (E.J. King. Dated August l6th. 

18,229. ‘Improvements relating to field coils for dynamo-electric machines." 
H. H. Lake. (General Electric Co.) Dated August 19th. 


18,319. “Improvements in electric arc lamps." British Thomson-Houston 
Co., Ltd. (R. Fleming.) Dated August 20th. 

18,921. ‘‘Improvements in systems of electrical distribution.” British 
Thomson-Houston Co., Ltd. (C. W. Stone.) Dated August 20th. 


18,326. “Improvements in means for preventing creeping of electric meters.” 
British Thomson-Houston Co., Ltd. (A. D. Lunt.) Dated August 20th. 


18,821. Improvements in systems of dynamo-electric machines.” British 
Thomson-Houston Co., Ltd. (Е. Н. Jeanin.) Dated August 20th. 

19,110. "Improvements in electric arc lamps." Е. J. Green. Dated 
September lst. 

90,287. ‘Improvements in selective calls for telephones and telegraphs.” 
W. Palmer and A. MoClintock. Dated September 16th. 

92,675. “ Ап improvement in electric trolley heads with a disc-finding ap- 
paratus attached.“ J. T. Cherry and E. H. Clive. Dated October 18th. 


24,742. ‘Improvements in or connected with electric railways or a mixed 
battery and conductor system.” W. N. Stewart and H. E. Dick. Dated 
November llth. 

25,805. ** Ап electric heat indicator and fire alarm." G. A. Darby. Dated 
November 24th. | 

96,416. "Improvements in or relating to overload conductors for electric 
railway and the like systems," С. де Kando. Dated December lst. 


96,268. A new or improved device for use in or with electrolytic apparatus.” 
A. Wright. Dated December 5th. 

97,182. Means for applying electricity to the body superficially.” A. R. 
Mosler. Dated December 9th. 

97,540. ‘Improvements in or relating to arc lamps.” Т. L. Carbone. Dated 
December 18th. 

97,720. "Improvements in electric batteries." D. Н. Wilson. Dated 
December 16th. 

28,018. “Improvements in negative electrodes for electric accumulators and 
in the method of forming them.“ Chloride Electrical Btorage Co., Ltd. (Soc. 
Anon. pour le Travail Electrique des Metaux.) Dated December 18th. 

28,167. ‘Improvements in electric system of signalling for railways.” 
Н. С. Brown. Dated December 20th. 

28,731. "Improvements in conduits or carriers for electric cables." W. Oates. 
Dated December 29th. 

28,789. “Improvements relating to rheostats or heaters." С. E. Freeman. 
Dated December 30th. 
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STREET TRAFFIC PROBLEMS. 


Сог. Свомртох is nothing if not interesting, and in his 
paper on street traffic problems, which he has just read 
before the British Association, he puts before us several 
points which are undoubtedly deserving of some con- 
sideration. He is of the opinion that in spite of the 
great increase in transportation facilities, a journey of any 
distance through the streets of a large town to-day, is more 
annoying and wasteful in time than it was 40 years ago. 
This is no new discovery, and the self-evident fact is 
probably the direct result of the improvements in methods 
of communication which have taken place during this 
period. The greater the facilities given to the public to 
travel, the more they will use them, and, consequently, the 
more difficult the solution of the problem of rapid transit 
becomes. This has been clearly demonstrated during the 
last few years in New York City. 

Col. Crompton divides the traffic of our large cities into 
two sections, namely, wheeled and pedestrian traffic; he 
refers to the various sources of irregular traffic caused by 
people of leisure, who either walk or drive through the 
streets for exercise, shopping, visiting or sigbt-seeing, and 
he states that, in his opinion, this is one of the most 
difficult portions of traffic to control. We think he greatly 
exaggerates this difficulty; in London it is the heavy van and 
"ров traffic which, in our opinion, is the most difficult to 
handle, and although police regulations exist, intended to 
Separate fast and slow traffico, heavy vans and 'buses are 
stil] hopelessly mixed up with the faster carriage, tramway 


. and motor-car traffic. 


The author wishes that walking traffic on the footways 
should be free from obstruction, so as to allow of great 
variations of speed, or, in other words, to turn our footways 
into wider paths. Apparently he objects to the attractions 
of the shop windows which, we take it, he would like to 
abolish. Our experience of the London foot-ways does not 
agree with Colonel Crompton’s; even in the basiest hours 
of the day а reasonable walking speed is always possible, 
although to run along the foot ways would probably be diffi- 
cult, and is, to our mind, quite unnecessary. We quite agree 
with the author of the paper that something should be done 
to facilitate and quicken the enormous existing wheeled traffic 
of London, but we cannot see that another police department, 
and consequent additional “ red tape," would be of very great 
assistance in advancing the solution of the problem. We 
think that greater powers should be conferred on the police, 
and that some of the existing rules regarding separation of 
fast and slow traffic should be much more rigidly enforced. 
The ideal conditions laid down in the paper are such that we 
are afraid they can never be attained in London, and in lay- 
ing down these conditions, Colonel Crompton appears to 
have overlooked the question of traffic having to leave the 


main thoroughfares for a side street, or of carriages, auto- 
0 
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mobiles, or "buses having to stop"to take up or put down 
passengers. We quite agree with him that it is absolutely 
necessary that stringent rules should be laid down 
во аз to sort, and, as far! as} possible, divert, the slow 
traffic from the most crowded of our main thorough- 
fares. Rules should be enforced so as to minimise 
the waste of space when one vehicle overtakes and 
passes another, but Colonel Crompton’s idea of requiring 100 
yds. clear in front before a small-powered automobile could 
attempt to overtake a vehicle in front of it, is out of the 
question. Overtaking seems to us not only to depend on the 
accelerating power of the vehicles, but also to a large extent 
on the maximum speed which can be attained in different 
streets. 

A very weak spot in the regulation of our London 
traffic is found in “the vehicles drawn up for unload- 
ing at right angles to the street, and we certainly 
feel that in certain of our streeta which are not purely 
bordered by warehouses, but which are thoroughfares, 
this practice should not be allowed during the hours 
when the streets are used by the general public; in this 
we would go even further than Colonel Crompton, who 
apparently thinks that this prohibition should only apply 
to daylight hours. 

To those who have to travel over the main roads leading 
out of London, the congestion caused by returning empties, 
such as heavy market garden vans, &c., is well known, and 
the heavy railway vans conveying goods to the various 
passenger and goods stations greatly add to this evil. 


Colonel Crompton apparently favours the Continental 
courtyard and poríe cochére system, but from our experience 
we consider that its introduction in our narrow London streets 
would do more harm than good. In connection with 
bicycle traffic, we have long thought that in crowded 
and congested streets, particularly on greasy asphalt and 
wood paving, bicycle traffic should be restricted, as cyclists 
—especially ladies—often become a great source of danger 
to others as well as to themselves. 

The suggestions for relieving the congestion at 
crossings of main thoroughfares by means of “circuses” 
are theoretically very interesting, and would, of course, be 
quite practicable were a new London to be laid down;to-day. 
With regard to his condemnation of the speed limit, 
and his contention that much greater safety and 
comfort would result if no speed limit were imposed, we 
think that for this to be practicable, it is necessary that 
vehicles should always be driven so as to be under perfect 
control, that they should be able to pull up within a given 
distance, the distance to depend on the density of the traffic 
in the streets ; also the severest penalties should be enforced 
for driving to the danger of the public. The closing remarks 
of Col. Crompton seem to show that he has been rather 
unfortunate in his experience in London. We have walked 
at all times of the day and night along the main thorough- 
fares of London, and in very few instances have we had 
to complain of foot passengers not always keeping to the 
right. This rule has been practically carried out, and 
more or less enforced ever since we can remember London. 
The suggestion that the crossing of streets should only be 
allowed to take place at fixed points and under the super- 
intendence and guidance of a special official, whom he calls a 
* crossing keeper," (we had nearly said sweeper), is one far 


too autocratic and savouring too much of German militarism 
to meet with our approval. 'The use of subways may 
slightly help matters, particularly in the case of women and 
children, but, the additional trouble it would give to busy 
men, who compose a large proportion of the foot passengers, 
would ensure them being but little used, 

Col. Crompton, in his paper, has not touched upon what 
we consider one of the most important points, namely, the 
influence of electric tramways. We much regret this, as had 
he done 80 we doubt not that his paper would have been 
even more interesting. А few remarks were made on the 
matter in the course of the discussion, and from the short 
summary appearing on another page, it will be seen that he 
regards the electric tramway, as at present laid, ав little 
better than a great obstruction. 

At present we cannot see that the public would Lenefit in 
any way by the replacing of electric trams with automobiles 
of any description. The carrying capacity per vehicle 
cannot be so great; the automobile must suffer always from 
having to carry about its own generator of power, or a 
limited store in weighty containers; while under equally 
good conditions the mean speed, the acceleration, and the 
braking pos er, will be no better on the large passenger auto- 
mobile than on the rail-guided car. 

In large cities suffering from congestion, the time will 
come when street traffic is subject to close regulation, and 
to as great division into speed апа weight classes as the 
width of thoroughfares will permit, when widened to any 
extent which may be commercially practicable, Then there 
will be recognised points in the length of a street at which 
traffic may cross the tramways, which will be free from any 
interference by parallel traffic, and will be operated at speeds 
of 12 to 16 miles per hour. It seems probable that the 
trams will run on either side of the streets, as near to their 
customers as possible, although it will take а long time to 
break through the vested interests of the owners of 
carriages and business vehicles in the 9 ft. 6 in. strip 
set aside for them next the kerb for standing room. 

That great improvements in the way of street widenings, 
new thoroughfares, isolation and regulation of traffic, will 
be carried out within this century, no one who has seen the 
progress towards these ends made during the last century 
will be prepared to doubt; but there is going to be no revo- 
lution, as some would have us think, only the usual evolution. 


Refuse Destruction: ONDER the somewhat ponderous title 
Twenty-Five Years’ “ Twenty-Five Years’ Progress in Final 
Progress. and Sanitary Refuse Disposal,” a paper 
was read in the Engineering Section of the recent British 
Association Congress, by Mr. W. F. Goodrich. Mr. Goodrich 
knows, probably, as much as anyone about the modern 
refuse destructor ; more, perhaps, than he knows about flies, 
which useful creatures he roundly abuses. That disease may 
be carried by flies from refuse tips to houses, and from the 
rotting carcases of horses on the veldt to military camps is 
perfectly possible; but even were it absolutely proved to be 
the case, there is another side to the question, which is not 
decided by the off-hand exclamation “ во much for the so- 
called harmless fly." It has been authoritatively stated 
that ¿hree of those despised muck flies would dispose of the 
carcase of a dead ox in less time than a lion could, due, of 
course, to their amazingly rapid multiplication. 


Vol. 58. No. 1,347, SEPTEMBER 18, 1903.] THE ELECTRICAL REVIEW. 


447 


Thousands of dead horses and cattle rotting on the veldt 
would, in the absence of these and other natural scavengers, 
have probably decimated South Africa ; in comparison with 
which the deaths from enteric are a mere fly-bite. Similarly 
the deaths caused by the tranemiesion of disease from refuse 
tips by flies are as nothing to the pestilences which would 
rage in the absence of these insects. 

The author is on safer ground when he deals with data 
relating to refuse destructors. Twenty-five years ago 
destructors had been adopted in two towns; at the present 
time 180 towns are provided with them. Of these, 63 are 
combined with electricity works, and 40 with sewage works. 
Says the author, The combination of a destructor with an 
electricity works has been the subject of much discussion, 
and has been very severely criticised ; it may, however, be 
submitted that the most vehement critics have not stemmed 
the tide; on the other hand, criticism has done not a little 
toward removing misapprehension, and popularising the 
combination." Whoever else it may be popular with, it is 
certainly not with the electrical engineers who run the 
stations. 

We have no criticism whatever to offer against the com- 
bination, so long as it is not sought to show that it is 
necessarily a profitable undertaking, and that to tack on a 
destructor to an electricity works means Electricity from 
Rubbish," in the sense that the man in the street under- 
stands this expression. 

Let us by all means utilise the waste heat from destructors, 
but do not let us say that the heat costs nothing. If 
nothing better offers, an electricity works is better than 
nothing. But if, in order to make the most of the refuse, 
we put down a destructor twice the size we otherwise should, 
во as to increase the power available ; if we instal batteries 
of larger capacity than we otherwise should, in order to store 
the energy of the waste heat ; the extra costs of these items, 
together with the cost of the boiler, which is not necessary 
to “ final and sanitary disposal of the refuse, together with 
the additional flues, economiser and other adjuncts, must be 
debited to the electricity works, if the steam itself is not 
charged for. Referring to our correspondent of last week, 
we agree with him in the main. Our point is simply this: 
То add а refuse destructor to an electricity works, and 
then to say that, because fuel costs nothing—the sanitary 
department delivering it free on site—it is a profitable 
thing from the electricity works point of view, is a 
statement that can only be true under special conditions, 
conditions in which the total costs of destruction are 
less than the cost of coal and coal firing would be. 

We have no objections whatever to properly-designed 
combined stations, as such. 


We can hear the occasional bumping 
of the Wolverhampton municipal craft as 
it is steered 'twixt innumerable rocks. The leading lights of 
the city have needed all the wisdom of the serpent in find- 
ing a way out of a difficulty of their own creating, and it is 
with a gasp of relief that we this week record the beginning 
of the end—of the first chapter—of the unfortunate surface 
contact tramway experiment. That the Council made a 
great mistake when its ambitions led it to try an untried 
thing, we have shown on more than one occasion ; that there 
are few local Councillors, capable of judging, who are not 
heartily Sorry for their error and wish the system were at 
the bottom of the sea, we do not for a moment doubt ; but, 
above all, it has been demonstrated beyond dispute that 
other towns ought to profit by the failure of Wolverbamp- 
ton. Surely so colossal a municipal rate-aided error is 
not likely to be imitated elsewhere! "The company has, of 
course, striven throughout the negotiations to obtain the 


Wolverhampton's 
Sign-Post. 


best possible terms for itself, and we are not sure that 
the Council has not been wise in agreeing with its adversary 
in the manner outlined in the report on the subject which 
appears in our Traction Notes" to-day. If the decision 
which is to come before a gagged special Council meeting— 
specially gagged by the misplaced authority, as it seems to 
us, of the town clerk—is confirmed, it will avoid the 
vexatious, cumbersome and costly machinery of arbitration 
and law by paying £22,000 to the company with which, 
presumably, it then severs its connection. 

But, as we have said, it is only the end of the first 
chapter. There will be many things to be said as time 
rolls along, particularly when the town finds iteelf handi- 
capped in establishing facilities for inter-communication with 
lines worked on other systems. 


Troubles in the 
u Tube.” 


* [T never rains but it pours,” and the 
Central London Railway has been singu- 
larly unlucky during the last two weeks; the disaster at 
Paris was, in less degree, a misfortune to the C.L.R., and 
has been followed closely by three mishaps of an annoying 
but fortunately not serions nature. The first of these was 
recorded in our pages last week ; the other two took place 
on Thursday evening last week, and were of a similar character. 
At half-past six o’clock a train was being shunted from the 
up to the down line at the Bank Ntation, where the first 
accident occurred earlier in the week, and one of the coaches was 
derailed, cutting off the power currert and causing a block. 
A trainload of passengers between the Bank and Post 
Office Stations had to walk along the track to the former, 
and arrived at the street level within ten minutes of the 
accident occurring. The service was renewed between the 
British Museum and Shepherd's Bush, but, as ill luck would 
have it, a similar accident took place at the British Museum 
cross-over at about 11 o'clock, and the temporary terminus 
had to be farther transferred to the Marble Arch. The line 
was cleared during the night, and traffic was resumed 
throughont by 8 a.m. on Friday. 

The cause of the accidents at the Bank Station seems to 
have been one which is well known to steam railway men, 
but was not anticipated in connection with the electrical 
trains; it depends upon the use of a motor-car at each end 
of the train. Obviously, if the motors are equally loaded, 
each motor-car will propel half the train, so that while the 
forward half is being towed, the latter half is being pushed ; 


hence the two or three coaches at the rear of the train are 
to some extent deprived of the “friendly lead,” ко to say, 


that is given to those immediately following the leading 


car, and are free to take advantage of any irregularity in 
the track, such as necessarily occurs at a cross-over, and 
jump the rails. To avoid this in future, the forward motor 
will alone be used in shunting, and we have no doubt that 
this will put an end to the trouble. 

The mishap at the British Museum Station is said to 
have been due to a broken switch, which fouled the points. 

We have spoken of these mishaps as injurious to the 
railway company’s interests. Weare, however, by no means 
sure that we ought not rather to regard them as highly 
beneficial ; for they have afforded opportunities for the display 
of the phlegm and freedom from panic which are inherently 
characteristic of the British race, on the part of the pas- 
sengers, and at the same time they have demonstrated the fact 
that, while accidents may happen on our underground electric 
railways, they need not be regarded as likely to endanger the 
lives of the passengers, or even the property of the company. 
Moreover, the precautions taken by the latter, in the shape 
of oil lamps in the carriages, electric lamps in the tunnels, 
and a gangway between the rails, have been shown to be 
adequate for the purpose intended. In fact, we may even 
congratulate both the passengers concerned and the railway 
staff upon the excellent atid reassuring resulta of these 
unintentional experiments, with the pious hope that the 
latter are for ever ended. 

I 
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THE CENTRAL STATION BATTERY. 
By A. J. ABRAHAM, A. M. I. E. E. 


SHOULD anyone visit all the direct current stations in the 
United Kingdom, which have been working for two years 
and upwards, he would be surprised to note the percentage 
of batteries which look as though they are almost ready for 
the ecrap heap, and even more astonished to find that some 
of these have only been working for a little over two years. 
Now, although for the high initial cost the life of a first- 
class battery is an exceedingly short one, there is surely 
something very far wrong when well-known makes begin to 
collapse and shirk duty after a few years’ work. 

A central station has an advantage over private installa- 
tions in the way it maintains all its plant with the exception 
of the battery, but I have seen it stated in a report by a 
well-known expert that the average battery in a private in- 
stallation lasts in good condition nearly twice as long as the 
average one in a central station. The cause of this state of 
affairs is, without doubt, that the battery as it is now con- 
structed has a very trying life for this construction in a 


WALSALL CELL Vor TAGE RECORDER. 


central station. Unfortunately, in most cases this cannot 
be avoided without doing away with the sphere of useful- 
ness of the battery, and until batteries with a much longer 
life and smaller maintenance cost can be manufactured to 
undergo the severe usage of a station they must be put up 
with as they stand. But surely the first cost of accumu- 
lators makes it worth while to treat them with great care 
and watch over them continually. Nothing goes wrong ғо 
quickly, one might almost say mysteriously, ав an unwatched 
battery, and such a little thing is liable to cause the ruin of 
a cell; two plates will become partially shorted in some 
way—it may be through a dirty separating glass tube—the 
cell will, perhaps, gas with the others for quite a long while, 
but the volts at the end of each charge very gradually 
decrease until the positive plate becomes soft and buckles; 
then, perhaps, it is noticed, but more often than not the cell 
is allowed to become dead. Of course, this is neglect, which 
arises through not booking the volts of each cell carefully 
at least once a week. In too many cages are the volts of a 
battery taken here and there, and the others “ just looked at 
to make sure they are gassing.” The cause of this neglect 
and dishonesty is undoubtedly that to take and write down 
the volts of a large battery is a monotonous and arduous 


undertaking. On account. of this, it is the practice in many 
stations to book a few cells every day at the end of the 
charge, во getting round the battery once a week. Anyone 
giving the matter a little thought will see that this method 
is entirely wrong ; how can the volts of cells be compared, 
when one batch was taken one day and another batch the 
next? To properly go round and write down the volte of a 
battery consisting of, вау, 280 celle, occupies one man for 
over an hour, and during this period current is vot to waste 
through the battery. Messrs. The Walsall Electrical Co., 
Ltd., have now put on the market a patented cell recorder 
which will record on paper the volts of a 280-cell ballery 
within 13 menutes ; every cell below 1:8 volta will be marked 
„low,“ and every cell above 2:5 volts high; between 
this range 1'8 and 2*5 volts it will record to 0'1 of a volt. 
In use, the recorder is laid across the cell and a key pressed 
down as in a typewriter. This device, as will be seen, is 
both а time saver and a battery saver, as none but the abso- 
lately worthless could fail to record the volts of a battery 
under such an easy and rapid method. In addition to thie, 
it is a strong and simple device with no delicate mechanism 
to get out of order; there is no ink, as in most recording 
instrumenta, and the price is very low. 

Such an instrument will save great sume as regards cur- 
rent, time and battery maintenance, for it is not ignorance 
concerning the way defective cells should be treated, but 
failure to catch these cella in time to treat them, which makes 
the battery almost a defect in our central stations. There 
are, of course, cases of incredible ignorance on the part of 
persons put in charge of accumulators, as І pointed out in a 
former article, but these are happily getting rare. However, 
two and a half years ago, а man responsible for a battery in 
a large station informed me that “ battery makers had so 
improved the construction of their cells that it was now 
possible to get 2:7 volts per cell." It is interesting to note 
that at the present time this battery is being overhauled by 
the ronis although it is not three years since it was first 
erected. 


THE TRADES UNION CONGRESS. 


[FROM OUR SPECIAL CORRESPONDENT. | 


Leicester, &eptember 12th, 


THE thirty-sixth Trades Union Congress, which concluded at 11 
o’clock this morning, has been remarkable for the high tone of the 
debates, the absence of tcenes," and the evident concentration of 
the labour forces on the capture of the legislative machinery. 
Underlying each resolution and expressed in uearly every speech 
was the belief that only in tbe return of labour members to the 
House of Commons lies the possibility of ameliorative legislation. 
An attempt to consolidate the forces necessary for this purpose 
could be found in the decision to establish а daily labour paper, 
and the enthusiastic endorsement of the work of the Labour 
Representation Committee. It is true that for the moment, ai 
least, the machinery of the labour representation movement has 
been captured by the extreme wing of the trade union movement, 
and a policy of so-called independence which is interpreted as 
isolation has been adopted. But there are not wanting indications 
that tbe triumph of the Socialists is only temporary, and tbat ere 
long more moderate counsels wil] prevail. This fact, however, does not 
conceal the still more significant fact that all sections are bent on 
using their votes and money for promoting candidatures which shall 
favour labour legislation. Recent events have shown that tbis 
concentration will probably introduce into politics a new factor 
which will be almost revolutionary in its effecte. Many subjects 
more or less germane to trades unionism were dealt witb, such as 
the Bulgarian atrocities and international arbitration; and Mr. 
Chamberlain's new fiscal pro were condemned in а most un- 
qualified manner. The discussion on this latter question was very 
one-sided, and the decision was arrived at mainly on what one 
might call bread and butter” principles, but the fact emerged 
that the organised workmen of Great Britain have a keen eye on 
the Colonial Secretary’s policy, and, at present, are unanimously 
opposed to it. 

As usual the Post and Telegraph employés were represented, the 
delegates in attendance being Messrs. С. H. Garland and E. J. Burt, 
Postal Telegraph Clerks’ Association; Mr. Cheesman, Fawcett Asso- 
ciation; Meesre. Stuart and Pratt, Postmen's Federation, and Mr. 
Lea, United Kingdom Postal 'Clerks' Association. Although these 
delegates supported certain of the broader questions, such as Com- 
pulsory Arbitration, there was only one resolution directly bearing 
on postal matters. This came up for consideration on Friday after- 
noon, and read as follows :—'' That this Congress expresses its keen 
regret at the decision of tbe Postmaster-General to curtail the limit 
of special leave for the purpose of conducting the legitimate organi- 
cations among postal and telegraph servants, and in view of the 
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fact that euch leave is granted at no expense to the State, and 
causes no delay to the public work, this Congress regards the action 
of the Postmaster-General as being directed against the right of 
postal servants to combine, and begs the Postmaster-General to 
sanction such arrangements 8s will give reasonable opportunities to 
the officials of the associations to transact their business.” In 
proposing the resolution, Mr. C. H. Garland (London) said the 
resolution was one which touched very closely the fundamental 
principles underlying the Congres, viz., the right of combination 
among Government workers. There was no principle which the 
Congress guarded more jealously than the right of combination 
enjoyed by the workers represented there. At the last Congress in 
London it was decided that the ]’ostmaster-General had put a 
slight upon the Parliamentary Committee of the Congress, and that 
he had refused the right of combination to his employés. He was 
not the only minister of the Crown who bad taken up that attitude. 
Mr. Brodrick had done the same thing with regard to the employ és 
of the Army Clothing Department, and be thought, therefore, they 
should enter a very strong protest against the many insidious 
methods by which ministers sought to deprive employ és of the State 
of the rights enjoyed by outside wcrkers. It was necessary that he 
should explain in wbat way the resolution pointed to an attack on 
the rights of combination. It must be understood that the Post- 
master-General, in conjunction with other minitters of the Crown, 


refused to receive as representatives of the men anyone who was. 


not in the employ of {һе State. Thus they were limited in the 
choice of their Association cfficials to men in the service of the State, 
and they could not have officials who would be able to travel to 
different parts of the country for organisation and other purposes. 
This they looked upon as a limitation of their rights of combination. 
Tbe unions of the Postal service were built up on the assumption 
that an unlimited amount of leave— within, of course, reasonable 
limite—would be granted their officials, but the Department bad 
now laid down a rule by which the amount of special leave was 
limited to 10 days There were some 40,000 organised 
workers in the Post Office, with 50 and 60 officials, and 
of these officials only 15 or 20 required more than 10 days’ 
official leave in a year in order to carry on the necessary 
functions of their cflice. They asked the Postmaster-General to 
extend the limit to 20 days, but he had refused, preferring to give 
10 days if demanded to the whole of the employés of the Depart- 
ment rather than allow 20 days to those for whom the privilege was 
asked. This they looked upon as a blow aimed at combination 
amongst postal workers. It had already had disastrous effects in 
the Postmen’s Federation by preventing the members of their 
executive attending the necessary meetings. They, therefore, 
asked the Congress to pass this resolution, and thus to express its 
opinion that the action of the authorities amounted to an attack on 
the rights of combination in the Post Oflice, and at the eame time 
to assist them in getting the full and free nghts which they them- 
selves enjoyed. 

Mr. Pratt (Postmen's Federation) in seconding, said his organisa- 
tion was in full sympathy with the resolution. Their Federation 
had suffered severely through the action of the Department, because 
the amount of special leave now granted was not sufficient to 
enable their officials to carry on the work of their society, and, con- 
sequently, their interests suffered. He earnestly hoped that the 
Congress, by affirming the resolution, would assist postal workers to 
secure proper rights of combination. 

As according to the rules of the Conference only two speeches 
were allowed on unopposed resolutions, a vote was at once taken, 
and the motion was unanimously agreed to. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, $с., 
may be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. ] 


" E. H. T." writes:—' When a patent is applied for ina foreign 
country and refused on the grounds that the same idea bas been 
already patented, is the patent agent legally entitled to the fall 
amount of his fees, or should the fact that the patent was refused be 
taken into consideration ? " 

„ As" E. H. T." does not mention the name of the foreign 
country in which the patent was applied for it is difficult to furnish 
a strictly accurate answer to his question. The matter can only be 
dealt with in its general aspect, and in accordance with the ргїп- 
ciples of English law. Ifa patent agent were to consider an inven- 
tion, and,after making the requisite search, were then to undertake 
to procure a patent, failure might furnish an excuse for the non- 
pay ment of his full charges. But it is conceived that the liability of 
a patent agent is not во stringent as this in an ordinary case, where 
he is simply retained to obtain a patent for a particular invention. 
He undertakes to exercire reasonable skill and care in order to test 
the validity of any invention which may be submitted to him, and 
although he ought to be able to ascertain whether an invention had 
been patented pefore, his omission to do so would not necessarily 
disentitle him to his fees. An attorney does not undertake to win 
his client's cause, nor does a doctor pledge himself to effoct a com- 
plete cure; but the fees are the same in any ovont. 


“ Fuseboard " writes: — Will you kindly inform us through the 
medium of your paper if there is any permission necessary for tix- 
ing а cable between the two roofs of opposite buildings, both build- 
ings under the same tenancy, and beld under lease. The buildings 
are opposite, one on each side of a public street.” 

* The fact that the proposed wire will pass over a public street 
will probably make it necessary for Fusebcard” to take certain 
steps before placing it in position. It is anticipated that the urban 
authorities in the town where “ Fusebcard " carries on business have 
adopted the bye-laws madc in pursuance of the Public Health Acta 
Amendment Act, 1890. Under those bye-laws notice in writing of 
every wire stretched above, over, along, or across any street must 
be given to the urban authority, signed by the owner of euch wire 
or his agent, and containing particulars of the use or intended use 
of the wire, the nature and position of the several supports, and the 
lengths of span between the several supports. Such notice must be 
given within оре month after the wires are stretched. Every such 
wire must be so stretched as not to be at any point st a less 
height above the street than 30 ft. where it crosses the street, 
and elsewhere than 18 ft., except with the consent in writing 
of the urban authority. Тһе bye-laws alto provide that 
every wire must be securely attached to adequate supports of 
durable material and construction, and that such supports must be 
situate at distances of not more than опе hundred and Hf e, n yards 
apart, except in any case where the urban authority consent in 
writing to an increased length of span. Each support must be 
efticiently secured against forces due to wind pressure, change of 
direction of wires and unequal lengths of span. On reascnable 
notice being given by the urban authority to the owner of any wire, 
access at all reasonable times for the purpose of the inspection and 
examination of such wire or tube, and every support and other 
apparatus used in connection therewith, must be given or secured 
by such owner to the urban authority. their officers and servants. 

“Fuseboard” will be well advised to ascertain whether these 
bye-laws are in force in his district. If not, it is anticipated that 
he will be amply protected if һе suspend his cable securely ata 
sufficient height to be out of reach of the traffic in the street, 


THE BRITISH ASSOCIATION, 
SOUTHPORT, 1903. 


STREET TRAFFIC PROBLEMS. 


Ir was perhaps unfortunate that on Thursday, September 10th, 
Section @ did not adjourn for a sbort luncheon interval, and 
take the reading and discussion of Col. Crompton’s paper on 
„Street Traffic Problems” when a larger audience might have 
been ensured, for when the author mounted the platform there 
were not more than a dozen listeners, pangs of hunger, or 
thoughts of an approaching garden party, having temporarily 
attracted away the majority of those who had jurt listened to 
the reading of a lengtby but most importaut paper on Locomobile 
Design," by Mr. T. Clarkson. One by one some of the wanderers 
returned, having slaked their thirst or hurriedly devoured a sand- 
wich, so that by the opening of the discussion tbe faithful dozen 
may have become doubled. The discussion was brief, indeed the 
only part of any real value was the remarks made by the head 
constable of Liverpool. 

The CHAIRMAN of the section, Mr. С. Hawksley, had something 
to вау about lamp-posts and tramway standards, which, when 
placed in the middle of the road, obstructed traffic. Omnibuses at 
present seemed to rule the speed of city traffic. Col. Crompton 
suggested that court yards might cost more to construct than would 
the widening of the streets for their whcle lengt з cufticiently to admit 
of a vehicle standing on each side of the road. ` 

The HEAD CONSTABLE or LivEnPOoL, after referring to the 
powers possessed by the police in dealing with the traffic, said that in 
Liverpool they had a very busy electric tram traffic, and they had 
definite stopping places, which meant thatacrowd of people collected 
at these points waiting for the trams to come; they then rushed across 
the footways to their own danger and were also а bindrance to other 
traflic. That was a matter that would have to be considered some 
time or other, as it made a road practically a railway at certain 
points. He considered that the faster street traflic travelled, the 
safer it was. They had that experience in Liverpool. The number 
of accidents had considerably decreased since the introduction of 
the electric trams, though they had twice as many vehicles. The 
electric tram had educated all classes of the public to exercise 
greater care on the highways. "They, as the police authorities, had 
to reconcile the claims of every class of traffic to ite shure of the 
road. 

Another speaker tbought that municipal authorities, beforc 
reducing fares, should widen out the thoroughfaree, and make the 
cost of doing во а charge upon the capital of the tramways, letting 
the user of trams pay for it. 

Col. Crompton himself was not disappointed that his paper had 
not been seriously contradicted in any way, because the matter was 
becoming & very serious and pressing one. He said that municipal 
authorities, after baving stayed very much behind for years, rushed 
to obtain salvation from electric trams placed anywhere and every- 
where, hoping to make tbem pay at any price, quite regardless of how 
much the public convenience suffered from them. If there bad been 
expert authorities who could have advised on the matter, it might 
have prevented the highways of the country from being blocked, as 
they had been, by tramways, which were laid in ways where they 
would always be hindrances. The municipal suthorities were the 
greatest obstructors. He had repeatedly put forward the view that 
there was a necd not only for a contral authority for the roadways, 
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but an equal need fora central authority for controlling the traffic in 
the streets. The only chance of securing rapid locomotion was to 
give the police more powers. 


THE USE OF ALUMINIUM A8 AN ELECTRICAL 
CONDUt'TOR. 


By Joux B. C. Kersuaw, F. I. C. (London). 
(Rent before Section G, September 14th.) 


Introduction.—The increasing use of aluminium as an Electrical 
conductor for bare overhead transmission lines, especially in the 
United States, and the claims made for this metal as a substitute 
for copper, led the author, in October, 1899, to commence a series of 
exposure tests at two localities in Lancashire, England. 

These tests were made in order to ascertain the resistance to 


TABLE I.—Worwp's PRODUCTION, AND AVERAGE PRICE OF ALU- 
MINIUM, EACH YEAR OF THE PERIOD 1890—1901. 


Production in | Price per lb. 
Remarks.* 


Year. mctric tons | in pence in 
of 2,201 lbs. U.S.A. 
1890 165 — 
1891 233 75 
18:2 457 49 _ 
Average quality 
1593 715 37 E to 164 per cent. Si. 
32 to 166 per cent. Fe. 
1594 1.240 30 
1805 1,418 27 
1896 1,759 20 
1897 3,394 174 
Average quality 
1894 | 4,033 1€; E to ‘13 per cent. Si. 
| 12 to 32 per cent. Fe. 
1599 6,807 16! 
1900 7,743 16 
1901 7,240 153 
1902 8.000 — 


From the “Mineral Industry Annual,” Vols. viii. to xi. 
From Comptes fend, 1898. Moissan's Tests. 


TARLE II. - RESuLTS or ExposurE TESTS ON ALUMINIUM AND OTHER WIRES AT WATERLOO, LIVERPOOL. 


— 


| "T f sample. , 
Composition and form of samp Changes § 


corrosion offered by commercial aluminium rod and wire under the 
conditions obtaining, with exposed bare overhead wires. Samples of 
aluminium rod and wire were obtained from the principal Eoglish 
firms, and in order to make the series of observations more com- 
plete, samples of galvanised iron wire, and of copper, and tinned 
copper wire, were also submitted to atmospheric influence. The 
methods of observation and the results obtained during the first 
exposure period (from October, 1899, to August, 1900), were 
described by the author in a paper read before tbe London Insti- 
tution of Electrical Engineers on January 10th, 1901. "This paper 
was reported in most of the English and Foreign Technical 
Journals. Reprints of the paper, aud of the discussion upon it, are 
available for those specially interested in the subject, and will be 
given to апу who make personal application for them. 

The present paper is the record of the observations made since 
the date named above, and contains the chemical and pbysical tests 
of the aluminium wires exposed at Waterloo, Lancaehire, together 
with the results obtained during two further periods of exposure 
namely, from August 22nd, 1900, to November 6tb, 1901, and from 
November 9th, 1901, to December 4th, 1902. 

Since it may be considered unnecessary to repeat much of the 
information contained in the Electrical Engineer’s Paper of 
January, 1901, the author proposes to treat the present paper as а 
continuation of that of 1901,and to simply bring the tables and 
information of the earlier paper up to date. 

I. Production and Price.—Table 1 of the 1901 Paper dealt with 
the world production and average price of aluminium in U.S.A. 
down to 1899. This table has been extended to the year 1902, апі 
copies of the extended table are now in your bands. Yon will 
notice that no material alteration in the price of aluminiom bas 
occurred since 1897, although the production has materially 
increased. It would, therefore, appear that '' bed-rock " prices bave 
been reached by the present methods of production. А cheaper 
method of preparing refined alumina for the baths is required, 
before any further reduction in price of the metal can occur. 

II. Relative Costs of Copper and Aluminium. As regards the 
rclative costs of copper and aluminium, the formula given in the 
1901 paper for calculating the relative prices of equal lengths of 
the two metals, of equal electrical capacity, was as follows :— 


„„ 
sxpxec 
where 8, P, and c represent the specific gravity, price, and con- 


ductivity of copper, while s, p, and c represent the corresponding 
values for aluminium. 


First exposure. Oct. 13, 1899, to Aug. 16, 1900. 2nd exposure. Aug. 22, 1900, to Nov. 6,1901. Вга exposure. Nov.9, 1901, to Dec. 4, 1902. 


Changes 6 


Chang 
n E. Remarks. i SEU Remarks. in weight: Remarks. 
DP —— ——Á ! — — "M zi 
Nil. + 11% | Badly pitted and сог- |+ 03% | Badly pitted and cor- 


Aluminium rod gin. diameter | 
in. jt 1395 These five samples 
| were all pitted, especi- 


Aluminium wire, No. 1 sample + `41% (ally on the undersides 


| 


sample 


+ 18% 


roded, especially on 


roded, especially on 
undersides of rods. 


| undersides of rods. | 


+ 0259; 


This sample was withdrawn for physica] and chemical teste, August, 1900. 


black deposit of CuO. | 


| 
! 


| 
| were water drops had 
collected and dried. | This ватрі] ‘thd fof 
; : | А ple was withdrawn 
» No. 2 n Nil. X 50% | Badly pitted and cor- pn E 
| roded, especial on i 
i |4- 55 Nil. ] undersides of wires. + 33% Badly pitted and cor- 
E So uj | a | a roded, especially on 
T N^4 , — = — | — + 87 undersides of wires. 
Galvanised iron wirs, No. 1 | E | к> | 
sample — 15 No change in appear- |— 46% ] No change in appear| ~ 5475 ' No change in appear- 
Galvanised iron wire, No. 2 | ance to the eye. I> anoodo the dye lances to the eye. 
sample — "16% — 809 | ) уе. — 1:109 | 
| | TT uo Tinned copper wire no 1g | 
Copper wire No. 1 sample... | Nil. ] Oxidised on surface Nil. longer distinguishable | 1095 | Wires indistinguisb- 
i, [RE got Pitted or cor | ani, jp from untinned wire—| 00% | able, both quite black 
Tinned copper wire No. 1 Nil. roded. Nil. '[ both coated with fine % 
| 


Tapte ITI.—CHEMICAL AND Puysicat TFSTS OF THE 


§ + equals gain, -. equals loss. 


ALUMINIUM WIRES USED For THE Exposure Tests AT WATERLOO, LIVERPOOL. 


Chemical tests. | 


Е i Physical testa. А 


Linear resistance—Mi- 


| 
No. of | Diameter | | Tensile Breaking load in kgs. crohms per metre at 15° C 
ponis of Where obtained, and dete. T ed Per cent. Per cent. Re strengt. — с „ E 
alumini- ches. Yu. Si F. tons per | After 
ae Pou | | ` RE ae in | Ee | ilie | Epor dre: | exposure. 
| ! i == " _ Hu РИНО ЕЕ , _ 1 Е SUN 
No. 1... British Aluminium Co. 129 200 1:06 | 513 ? | ? | 157-50 2 | ? 
poe Qualitative teats onl j | — d 
| 11А i ауе tests only 54°0 11°93 T 
No. 2.... | British Aluminium Co. 130 — Si. Fe. Na. trace = ! 1605 | 15525 | 3,870 4,330 
521 11:86 | 
1899 | of Mn. and C. | 5 
| PE | : 9. і с Р 
No. g. т Bolton & Co., 1899 | 112 f r бо / 14447 14225 | 1410 4,745 4,900 
| |t : 
aus "up. f ovs | а 11°72 3 | - 3.760 
No. 4.... Callipe & Dettmar, 1901 126 | 0 L 4% 57-6 | 114 147-0 1475 3,700 | 37 
| i [ NT PERIERE OSEE 


-—— c Lo —P— — a —— — — EE um 


NoTEs—1. Owing to the corrosion, no“ Relative Conductivity 


2. Chemical tests of Nos. 1, 3 and 4, by J. B. C. Kershaw, of No. 2 by the 


" testa after exposure were reliable. | 
National Physical Laboratory Chemists. 


3. Physical Tests of Nos. 2, 3 and 4 by National Physical Laboratory officials. 
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Inserting the latest figures* for these values in the formula given 
above we have— 


893 x 66 x 59 34773 816 


2°68 х 159 x 100 42,612 1,000 
as the price ratio of the two metals when used for electrical pur- 
poses, and copper is seen to be the less costly metal The price of 
electrolytic copper has, however, undergone such striking variations 
during the last twelve months that this ground of superiority over 
aluminium may be lost before this paper is read. 

III. Installations uf Aluminium for Conducting Purpvuses.—With 
reference to installations of alaminium for conducting purposes in 
place of copper, the following must be added to the list of bare 
transmission lines given in the earlier paper :— 

1. Niagara Falls and Buffalo, U.S.A., 15,000 н.р. transmitted 


22 miles. Three aluminium cables; tbree-phase transmission at 
22,000 volts. Each cable made up of 37 strands of aluminium 
wire. 


2. Snoqualmie Falls and Seattle, California 12,000 н.р. trans- 
mitted 32 miles at 30,000 volts. New aluminium transmission line. 

3. Sarno, Pompeii and Forre Annunziate, Italy. Transmission of 
450 нр. 12 miles at 3,600 volts. 


4. Lewiston and Auburn Electric Co., U.S. A. 21 miles. 
5. Boston and Maine Railroad, U.S A. 20 miles. 
6. Boston Electric Lighting Co., U.S.A. 100,000 lbs. 


7. Shawinigan Falls and Montreal, Canada (under construction). 
Transmission of power 84 miles at 50,000 volts. It is stated that 
250,000 Ibs. of Aluminium will be required for this line, which is to 
be made up of seven strands of No. 6 wire. 

8. Massachusetts Electric Co. 500,000 lbs. 

9. Old Colony Street Railway Co., Ma. 10 miles. 

The author has heard of only one installation of bare alumi- 
nium conductors for power transmission in the United Kingdom or 
in Germany, outside of the works manufacturing the metal. 

IV. Durability Tests of Aluminium and other Metals under Atmos- 
Pheric Evposure,—As regards the durability tests of aluminium and 
other wires, commenced in October, 1899, the following details from 
the original paper are given in order to enable those present to 
understand the methods of observation employed. 

“Tae rods and wire were cut into 2-ft. lengths, and were mounted 
upon glass iosulators in two frames, so that their position was 
parallel one to the other, and all were horizontal with regard to the 
R round. 

" Fig. 1 is a photograph of one of those frames containing the 
sample wires. The frames carrying the wires were so placed that 
the drops of water collecting upon the wires in wet weather could 
not by any chance pass from one wire to another, and thus bring 
electrolytic action into play. Each length of wire was carefully 
marked, and weighed before commencing the exposure, and the 
weights recorded. The one frame with its nine insulated sample 
wires was exposed upon the roof of a building in St. Helens, 
Lancashire, from October 11th, 1899, to August 23rd, 1900; and the 
second frame was similarly exposed at Water loo, Lancashire, for the 
same period of 10 months. 

The climate of St. Helens is probably too well known to need 
description; but it has improved considerably in recent years 
owing to the closing of several chemical works. The place in which 
the wires were exposed is now singularly free from chlorine and 
hydrochloric acid gases. 

Waterloo is on the Mersey, six miles north of Liverpool, and its 
atmosphere is that of an ordinary west-country seaside town, plus 
much sand. During the exposure period of 10 months the frames 
were not touched or moved. At the end of this period the wires 
were removed from the frames, cleaned from the soot and dirt of 
all kinds which had accumulated upon them, and after thoroughly 
air-drying, were re-weighed. 

The second set of wires which were exposed at St. Helens, were 
unfortunately destroyed in 1901 during repairs to the rcof upon 
which they were placed, and consequently the exposure tests have 
only been coutint ed at Waterloo. 

Tables II. and III. contain the results obtained with the Water- 
loo set of wires and rods, during the three exposure periods extend- 
ing from October, 1899, to December 4tb, 1902, and the facts and 
figures given in these two tables deserve careful consideration. 

Summarising the results recorded in Table II., we may say that all 
the samples of aluminium gained in weight during exposure, aud 
that all were pitted and corroded, especially on the under side 
where the water drops had collected and dried. The rods appeared 
to have suffered rather less thau the wires, and it is therefore pro- 
bable that in the course of drawing down into wire the aluminium 
undergoes physical change. 

The sample of aluminium wire marked 4, though purer than the 
other samples, was nevertheless badly corroded at the end of one 
year's exposure. The samples of this wire, after one year's exposure, 
and of the two aluminium rods after three years’ exposure, are here 
for your inspection and comment. 

The galvanised iron wires though unchanged in appearance to the 
eye, gradually lost in weight—this loss being a progressive one, and 
greatest in the third year. The two samples, after three year's 
ex posure at Waterloo, are here for your inspection. 

The copper and tinned-copper wires, judging by the weight 
method of testing, stood exposure best, but the latter wire had lost 
nearly the whole of its tin covering by the end of the second year; 
aad the wires, ав you will see, are now indistinguishable. 

Table III. contains the results of the chemical and physical testa 
made with the aluminium wires, Nos. 1 to 4. The most striking 


— = 


< Prices of the metals in rod form, July 31st, 1902 :— 
Copper, £66 per ton. 
Aluminium, £159 per ton. 


feature of these results ie, the high percentage of impurity, and the 
low relative conductivity of the samples of aluminium, sold for 
conducting purposes in the United Kingdom in the year 1899, and 
the slight deterioration both in breaking load and in conductivity 
during exposure. No. 1 wire was evidently alloyed with iron to in- 
creaselits tensile strength; but the 1 per cent. of silicon was an un- 
necessary and harmful impurity. The low relative conductivity of 
51 for this wire, is only what one would expect with a sample, con- 
taining over 3 per cent. of silicon and iron. 

It may be urged that had samples of the purest aluminium con- 
taining only traces of iron and silicon been submitted to exposure 
the results would have been materially better. The object of the 
investigation was, however, to test the durability of commercial 
aluminium ; and the sample of wire obtained in London in 1901, 
though containing only 55 per cent. of silicon and iron, has not 
undergone one year's exposure at Waterloo without extensive and 
deep corrosion. 

V. Conclusions, The author does not wish to base any unfair con- 
clusions upon the result obtained in these exposure tests. He may, 
however, claim to have proved that some of the aluminium rod 
and wire which was being manufactured and sold in England for elec- 
trical purposes in the years 1899 and 1901 was notable to stand atmos- 
pheric exposure on the coast of Lancashire without corrosion. It is 
only a fair deduction from these exposure tests to assert, that 
aluminium manufacturers have yet to prove the metal to be a 
satisfactory and durable substitute for copper in bare overhead 
transmission lines, or for electrical work which cavolres exposure to 
climates near the coust. 

The author's thanks are due to Dr. Glazebrook, of the National 
Physical Laboratory, London, for assistance received in the course 
of this investigation. 


Disc USSION. 


Mr. B. Horkinson, speaking of the use of aluminium wire for 
tramway purposes, said he had had some experience in using alu- 
minium on tue Leeds city tramways, but it had had to be dis- 
carded. It was found necessary to use a special section of wire and 
to grip the wire with mechanical ears. That was overcome, and so 
was the difficulty in joining the lengths together: but they fcund, 
when in actual use, a serious difficulty arose because of the high co- 
efficient of expansion of aluminium. "They found in hot weather, 
that the wire sagged down to а serious extent; far more than 
was desirable on a tramway. Then the oflicials had to take it up 
to reduce the sag, but when cold weather came the aluminium drew 
itself out, and when the hot weather came again it sagged again. 
The next difficulty they found was that the aluminium wire was 
worn by the trolley wheel which rubbed away the protective coat 
of oxide; but the principal difficulty was that connected with the 
expansion of the wire. 

The CuarRMAN: Were any attempts made to neutralise the 
effects of the expansion by putting in a correcting length? 

Mr. HoPxiNsoN : No, the wire could stretch beyond its limit. 

The CHAarRMAN: With regard to the weight of snow—did they 
deal with that ? 

Mr. Hopkinson: As far as his experience went, they never had 
any trouble at all with snow on the trolley wires. 

The CHAIRMAN: The snow that came during the night would not 
be shaken off. 

Mr. Horxinson: The thickness of snow required to make а 
gerious difficulty was very large. They had not found that to be of 
any importance at all. 


THE ELECTRICAL CONDUCTIVITY OF CERTAIN ALU- 
MINIUM ALLOYS AS AFFECTED BY EXPOSURE TO 
LONDON ATMOSPHERE. 


By Ernest Wirsom, Professor of Electrical Engineering, 
King’s College, London. 


(Kead before Section G, September 14th.) 


Тне physical properties of certain light aluminium alloys have formed 
the aubject of previous communications,“ and, as stated thereiv, a 
specimen of each alloy was placed on the roof of King's College, 
London, in order to investigate the effect of exposure to London 
atmosphere. The specimens are in the form of wire 0'126 in. 
(3°2 mm.) diameter, and were placed on the roof on June 11th, 1901. 
They were taken down and tested on July 23rd, 1902. This paper 
gives the results of another year’s exposure. It was shown that 
during the first year’s exposure the series of copper-aluminium 
alloys (Nos. 16, 4, 13, 14, 15) diminished conductivity to a greater 
extent the greater the percentage of copper. It will be seen from 
the subjoined table that this process has progressed still further, but 
that the variation during 1902.3, expressed as а percentage of the 
value found in 1902, is smaller than the corresponding quantity iu 
1901-2. In the 1902 communication it was shown that alloys 
Nos. 21, 22 had not diminished conductivity by exposure. ‘They 
have now done so. On the other hand, alloy No. 25 has not 
changed during 1902-3, whereas it diminished conductivity 234 
per cent. during 1901-2. The Mn series (Nos. 9, 10, 23) 
have changed very little, and No. 23 basa comparatively bigh 
breaking load of 35,300 lbs. per sq. in. Tke Ni series (Nos. 7, 8, 20) 
have also changed very little during 1902-3. For exposed light 

* See Jvurnal Institution of Electrical Engineers, 1902, Part 154, 
Vol. XXXL ; also British Association Reports, 1901-1902; also 
Journal of Society / Arts, December 13th, 1901. 
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16 0·310˙370˙11ʃ — | eme бе 292 1:04 0:65 1:69 | 26,600 
4 |0:38/0:250'16| — | — 2:88 | 1:86 1°10 2:98 | 25,700 
13 1038/072511:58,— |— |— | 334 | 349 179 533 | 39,000 
14 |1040/03111[86| — | — |-- 3°25 | D24 1:52 6:84 | 40,600 
15 10:40/0402:61| — |-- |-- 3°34 | 7:20 297 10:15 | 43,500 
1 0 3410 2210-17] — | — 062 2:86 | 354 105 462 | 28,100 
2 10°43 0°280`80 — — |120 2°94 267 3°09 584 | 30,500 
5 43 07990 09| — — |204 3°07 2 33 114 3:50 | 26,000 
7 (0037025005075 — |— | 305 | 122 073 196 | 29,700 
8 i0 35029009 1˙19 — |-» | 3:24 | 210 011 2°22 | 33,700 
20 1037,11 100:06/225 — | — | 3°18 | 1:55 0°23 1°78 | 38,600 
24 351116009 — |— |— | 2°97 | 0°765 | 076 1:53 | 31,300 
3 |03760°280°59|— | — [0:59 3:06 | 2°52 0:82 3:36 | 30,500 
6 (039/031/00663| — |— |1 20| 312 | 202 0°12 2:114 | 30,900 
17 |Y35/0:53,.)10/0:83 — 10:90) 3:03 | 063 0:50 113 | 31,700 
12 031005900 1911 09. — [073 3:333 | 1:26 1:03 2:24 | 31,700 
18 0:3|0:400'21]113| — |1:94, 324 2:29 107 3 38 34,500 
19 0350:29011|201| — [177 326 | 260 0:81 3:43 | 36,200 
11 |0 39,0:56:024|2:31 — |0:38, 3°48 | 1:95 0:425 | 2:38 | 34,500 
22 |037,043/1:081129, — |— | 3°41 |--1:42 3 96 2:48 | 45,900 
21 |0:392:570010]11 89 — |— | 3°24 — 0:97 3:28 2:27 | 42,200 
10 /0:32/0754:0:02, — |0:05|-- | 3:09 | 0783 | 0:31 1:09 | 29,200 
9 0:310 35/0703] — 035)— | 3:30, 194 |—055 1:339 | 30,500 
23 104400 560 09| — {1°78} — | 3:49 | 2°34 0:00 2:304 | 35,300 
41. 14 0:31, — |— |— 276 not ех- | 270 — 28,200 
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aluminium alloys the results confirm the conclusion previously 
arrived at—namely, thet copper alone should not bs used in com- 


paratively large qcantity. 


t 
i 


Percentage variation of elec. 


- — — 6ʒU— — —À € 


* Commercial aluminium. 


DISCUSSION, 


Mr. WILSON said that the particulars given іп Mr. Kershaw's 
paper referred to aluminium which was exposed near the sea, and 
he thought the tables given did not show that aluminiam was 
seriously at fault. In Table IIL, No. 4, the increase of electrical 
resistance during the three D worked out at 1:6 per cent. 
Before exposure, it took 147 kgs. to break the wire and after 
exposure, 147:5. That was the actual load. He (Mr. Wilson) 
argued that that was a stronger wire after the test than it was 
before, and its electrical resistance had gone up only 1:6 per cent. 
He thought that was а very good wire. Mr. Kershaw had given 
the variation in the value of the weight; it would have greatly 
assisted them if he had given the variation in the electrical 
resistance. Comparing one thing with another, he thought there 
was nothing seriously wrong with the aluminium wire given. The 
conditions of aluminium were being improved nearly every day, 
and the metal was being got more pure. There was a very large 
amount of aluminium installed in the United States, and he heard 
the other day, that a quotation had been asked for, for a very 
large quantity for an overhead line in the United Kingdom. 

Mr. J. D. C. KEnsraw said that the sample of aluminium marked 
" 4" in Table III, was only exposed one year, not three years; but 
if they would look at the previous samples, they would find that 
the percentage had increased 7 or 8 per cent. After exposure for 
three years No. 2 had gone up to 4,330 microhms per metre, 
and wire No. 3 had gone up to 4,900. There was a consider- 
able increase. Those were the two wires which had been 
up tbree years. With wire No. 4 the increa:e would have gone 
on slowly, because it was a better wire. He had no doubt that 
some of the deterioration of the wire at Waterloo was due to the 
atmosphere, and, therefore, he argued that aluminium wire near 
the sea coast would be rather dangerous, and he could not advise 
electric power companies to adopt it yet. 

A MEMBER remarked that it occurred to him, on looking at Mr. 
Kershaw's figures, to ask whether the sand had any effect on the wires? 

Mr. KrnsHaAw: No; they were in a sheltered spot. He did not 
think the sand would carry sait. | 

Mr. WirsoN: The variation in No. 3 was 3:28 per cent. in three 
years; but his inference from that was tbat the metal was not pure. 

Mr. KkngsHAW: It was commercial metal. In Table III. it was 
clearly stated. 


THE REVERSIBILITY OF THERMODYNAMICS. 
By J. BwINBURNE. | 


(Read before Sectivn A, September 11th.) 


А NEW way of looking at an old subject can do no harm, and may 
do, and generally does, a great deal of good. In this paper it is 
submitted that the ordinary discussion of the science of thermo- 
dynamics makes the subject unnecessarily obscure, and leads to all 
sorts of errors; and its cbject is to propose a different treatment 
which, it is hoped, would make the science more easily understood. 

There ia no branch of physical science во commonly misunder- 
stood, not only by students, but also by scientific men of consider- 
able standing, as thermodynamics. Some time ago I asked an 
eminent authority on the Continent to join in a discussion on 
entropy waich had arisen out of a note to the presidential address I 
had the honour of delivering before the Institution of Electrical 
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Engineers last year. He replied that though I was quite right in 
my statement that most writers on physics had got hold ofa wrong 
idea of entropy, the matter was merely pedagogic, and therefore he 
would not discuss it in print. A question of pedagogy would be 
outside the province of a mere engineer; but as it is not really a 
question of method of teaching young men at colleges, but of giving 
clear ideas to scientific men who are not specialists in thermo- 
dynamics, the subject is of real scientific importance ; and I will- 
ingly acceded to the request of the committee to open this diecus- 
sion; and with the view of facilitating matters, I have written out 
this paper for circulation beforehaud. 


PRESENT OR ORTHODOX TREATMENT. 


The study of thermodynamics suffers from the historical develop- 
ment of tbe science. During the first half of last century the 
principle of the conservation of energy was on its trial, and, 
though he soon discovered his mistake, Carnot had supposed that in 
his cycle ав much heat came out of the working substance as went 
in. I pretend to no knowledge of the history of thermo-dynamics, 
bat it looks as if Clausius, realising that the heat is not conservative 
їп а Carnot cycle, found a function, 8, which is. Then came the 
question of the second law and the best way of formulating it, and 
the whole discussion centred round the Carnot cycle with do/r a 
complete differential. Instead of s, Q and T I will use , E and б 
in this paper, as Q is generally used in other branches of physice 
for the quantity factor of energy, not for energy, and т for kinetic 
energy; and if ¢ is used for entropy, 0 may well be used for 
temperature, as by Rankine, Maxwell and others. 

The first matter generally is to state the law of the conservation 
of energy and to define “heat.” Неге there is а complete failure. 
The definitions and explanations really come down to saying ina 
more or less roundabout and complicated way that heat is what 
makes things hot. In its way this would be quite a nice and all- 
sufficing definition, but it ів not adhered to at all. The domination of 
а naine comes in. The increase of internal energy necessary to produce 
a change of (physical) state, such as melting ice, was called heat 
before thermodynamics began.  Objectors to the caloric theory, I 
think, refused to call this energy heat, in order to annoy their 
opponents; but when the caloric advocates disappeared by dying 
out, or perhaps by being occasionally convinced, increase of interaal 
energy became latent heat again; and then the increase of internal 
energy and the external work together became latent heat, having 
a symbol c, or K, to itself, so that increase of u where there is no 
chemical change is heat, and the external work done per degree rise 
of temperature is part of the latent heat of the body, во the 
definitioa goes by the board, and heat that makes things hot is called 
u sensible,” perhaps as a stigma on the other kinds of beat. The 
definition of heat is thus wanting; I will quote from some corre- 
spondence 1 had with one of our leading mathematical authorities 
on thermodynamics. ‘‘ What is wanted is a definition of heat. 
Can you define heat’ If you can give a definition which will make 
it perfectly clear what is heat and what is not heat, you will be doing 
good work. But you must cover all possible cases.” The italics are 
his. Now what does my correspondent want? There are two classes 
of definition in science. Опе is а mere verbal distinction which fits 
pre-existing ideas and conveys no information. For instance, every- 
one in the room has, no doubt, a perfectly clear idea of what energy 
is, and also knows what is energy and what is not, in any 
given case; but to define energy во as to convey any information to 
anybody who has no pre-existing notion of it is no easy task. 
But perhaps what he really meant was something like this. “Is 
latent heat, heat? Surely external work is not heat. Is chemical 

energy heat? How far is radiation, thermal or luminous, heat? 
Are electron flights ever heat? If so, when are they kinetic 
energy and when heat? How far and under what conditions 
are electro-magnetic waves heat? Is the energy of pedesis heat: 
If во, and the little particles are made to jolt bigger particles, and 
во on till they finally shake lumpe, is that heat or directed kinetic 
energy, and where is the line of demarcation? At what stages ìn 
the electrostatic or electro-magnetic hysteresia cycles does the 
entropy increase?” I do not know whether a definition which 
would anawer these questions would satisfy my friend, but some 
such definition is wanted. Many of these questions are no doubt 
answered by inference in papers on those particular subjects 
written from a thermodynamical standpoint; but an ordinary 
treatise on thermodynamics does not touch them, or answer my 
friend's question in the least. 3 

Then there is a difficulty about thermometry. The Еаһгелһе! 
scale takea the expansion of mercury one-hundredth per. cent. a8 & 
“degree,” the Centigrade divides the difference of two arbitrary 
temperatures into 100 parte, and is therefore regarded ав more 
ecientific, and the Reaumer exists in real life but not in 6010002 
Much trouble is therefore devoted to elucidating Kelvins rt 
and it is then generally assumed that the Fahrenheit and Сеп 
grade thermometers read in the Kelvin scale, only with ah 
zeros and different units of temperature. The main point to Wal 
attention is specially directed, however, is, that writers are 50 Е 
about showing that production of work means disappearan® i 
heat, and ғо anxious to explain Kelvin's scale and to discuss d 
second law and Carnot's cycle, that they discuss the whole rae "t 
only in connection with ideal reversible changes. Then the 5 
dujo being a complete differential in reversible changes a | 
attractive to many people, because they can then get а ©”. 
undeserved -happiness in stringing together partial eas 
equations tracing the relations of every conceivable thermody” ips 
quantity with every other, down to the most remote cousins 
Thermodynamics is thus apt to degenerate into nothing better 
an exercise in differential equations. king 

In discussing the principle of entropy, the entropy of the WO vit 
substance is treated almost exclusively, and that in connection ©. 
reversible changes and cycles alone. Irreversible changes 8I 
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cussed as a sort of curious exception, but only very slightly. In 
many cases two bodies are considered before and after equalising 
their temperatures, and their increase of total entropy is discussed, 
but there is no explanation of how the entropy increases ; only the 
initial and final stages are considered. 

_ But the chief ground of the accusation I have the honour to bring 
is that anxiety to discuss the Carnot cycle and its bearing on the 
second law, and to work with a quantity » which could be assumed 
conservative, has led to a very high mathematical development of 
the theory of reversible changes, and has relegated real thermo- 
dynamics to an undeserved background. 

My historical notions may be wrong, but it looks as if Clausius, 
when Carnot’s reasoning had apparently been vitiated by his original 
mistake as to conservation of heat, looked for something that was con- 
servative in the Carnot cycle and found entropy. He got the “tropie ” 
from the Greek, and put on the “en” to make the word sound 
| something like its conservative analogue “energie.” Then in dis- 
cussing real changes he found that entropy is not conservative, and 
founded the principle of modern thermodynamics, that the entropy 
of the universe strives to increase; a principle which is the very 
back-bone of the science. In spite of this, the ordinary treatise, 
though it mentions Clausius's principle, and perhaps touches on 
Kelvin’s work of the same period, says very little about it. 

Entropy is defined with reference to reversible changes only by 


the equations 
fdnu[0 = ф and (/)duj0 = o, 


which give no sort of notion of what entropy is, and which are only 
numerically correct in the case of reversible changes and cycles re- 
spectively, and, in fact, are never even numerically true. The founda- 
tion of thermodynamics is that neither of these equations is true. 1 
know of no writer who has tried to give any sort of explanation of 
what is meant by entropy, except that it is the quantity factor of heat, 
which is obviously nonsense. It is not meant that specialists on 
thermodynamics do not understand their own subject or write 
inaccurately; my complaint is that the treatment of thermo- 
dynamics is obecure and misleading, and has led to great confusion 
and much error. 

Nearly all writers on physics, for instance, define entropy by the 
equation ан/0 = d, or its equivalent. That is to say, they are led to 
suppose that what would be true if there were any reversible 
changes is true in fact. dg /o, or d, ів treated as a typical com- 

lete differential. An adiabatic change is supposed to be isentropic. 

)dB|Ó = о is supposed to be the second law of thermodynamics. 
Entropy is said to be a factor of heat, and so on, a whole tissue of 
errors and misconceptions thus arising from the impression given by 
looseness of diction. When any man of ordinary intelligence and 
the necessary training cannot understand what has been written, it 
may be taken for granted it is the fault of the writer. Generally, 
people are of an opposite opinion, perhaps thoughtlesely, and if the 
treatment of a subject proves to be puzzling, the author is rather to be 
admired for being master of such a difficult subject, and not blamed 
for not making it simple; whereas, if he put the matter simply 
and clearly, he would get but little credit for his work. This is 
especially true of subjects that can be treated mathematically; the 
scientific world bas an immense reverence for anything put in 
mathematical language, though it needs much more ability and a 
clearer head to put it in words. Was it not Maxwell who said that 
mathematics is a shorthand, and that anything that can be put in 
symbols can be put in words, if the writer really understands it? 
Nobody really understands unless he can express himself in words. 
Thermodynamics seems to be peculiarly unfortunate in being a 
vehicle for blind mathematics. It is not for à moment hinted that 
science cannot be clear if it is mathematical; quite the reverse. 
The great writers on physics use mathematics in such a way that 
they are merely shorthand methods of explaining physical ideas. 
Any reader grasps the physical ideas at once, unless his mathe- 
matical equipment is too limited; but even then he feels the 
physical ideas ate there, and very often finds the study а good way 
of learning mathematics. On the other hand, another writer will 
make the simplest matter unintelligible by mathematical treatment. 
Thus such an expression as /dB/0 = ф ів a perfectly clear statement 
of fiction. But when we come to fact we are told that /du/6 < ф. 
Now what does that mean? Being an engineer, in coming across 
such an expression I sought an interpretation that gave a physical 
meaning. could not be the temperature of the reservoir, because there 
may be no reservoir ; for instance, the body ceding heat may not be at 
uniform temperature, for example, in considering part of a conductor 
of heat where there is a temperature gradient. Then 0 cannot 
generally be the temperature of the body because that is not 
usually uniform. To make sense, 0 is the temperature of the 
bounding surface, and н isa flux through the surface. But I find 
I am peculiar in this interpretation. What then does the orthodox 
writer mean by н and 0 in irreversible changes, and what idea is 
really in the mind of the reader as he glides over such expressions ? 
That there is a tendency towards blind mathematics and fogginess 
of idea in thermodynamics is, I submit, proved by the inaccuracy 
of the terms used, the absence of named units, and the absence of 
physical ideas. How many chemists have any clear cut idea of 
what the Thermodynamic Potentials really are? 

The entropy principle was formulated half a century ago. Before 
and since then the question of what determines the direction of 
chemical action was eagerly discussed. The entropy principle was 
supposed to be familiar to every scientific man, but it was not 
assimilated in the least. After about 20 years the chemical puzzle 
was solved by Horstmann, who pointed out that the increase of 

y is the criterion. Rayleigh, doubtless independently, said 
the same in 1875; then followed Gibbs, Massieu, and Helmholtz.“ 


° The order may be corrected if necessary when there is an 
opportunity of reference to books. 


Rayleigh said it in plain English; the othera, especially Massieu, 
said it in mathematics. But even that has produced but little effect, 
and now, after more than half a century, the principle of increase of 
entropy is by no means generally understood by chemists, nor by 
engineers, though they are both exceedingly anxious to understand 
and use thermodynamics. This might be the fault of chemists, 
engineers, and other scientific men, but it seems much more likely 
to be due to obscurities in thermodynamics. 

It is easy to get the reputation of a reformer by finding fault with 
existing conditions. But the object of this paper is not that, but to 
lay before this section, in which the leaders in thermodynamics are 
particularly thick, a sort of scheme or syllabus of the subject for 
severe, but, I hope, kind criticism. The simplest course is to 
sketch out а sort of programme. To work it out would be to write 
a treatise on thermodynamics — a most serious undertaking. I 
have, however, attempted a short elementary exposition, especially 
as far as it concerns mechanical, apart from chemical, engineers. 
This is now appearing in Znuineering. In this is exemplified а 
treatment of elementary thermodynamics, which depends largely 
on the reversal of the ordinary method. For instance, dissipation 
and waste are explained before reversibility and the Carnot cycle ; 
entropy is defined without any reference at first to heat passed into 
a body ; the increase of entropy is treated as normal, and reversible 
changes as a purely ideal exception; the second law of thermo- 
dynamics is merged in the impossibility of perpetual motion ; the 
entropy of the universe and of the isolated system is treated before 
that of the working substance; and the growth of entropy during 
conduction is treated later. For that reason this paper is headed ав 
it is. To put the matter succinctly, for ease in discussion, а sort of 
sketch will now be set out. 


SKELETON OF THERMODYNAMICS. 


Energy can be divided broadly and clearly into two kinds, which 
may be called work and heat. Different kinds of work can be con- 
verted one into another wholly in idea, and nearly wholly in fact; 
different kinds of heat can be converted wholly into one another. 
Work can be wholly converted into heat, but heat can only be 
partially converted into work if the converting substance returns to 
its original state, the rest of the heat being degraded into a less 
available form. This definition of heat includes the heat that 
makes things hot, and locomotive heat in gencral, and it also in- 
cludes “ latent heat at constant volume, but only part of any 
mis-named “latent heat” that includes any form of external work. 
It includes latent heat of fusion, of vaporisation apart from external 
work, and of allotropic modification. What is most heterodox is 
that it includes chemical energy. 

There are three classes of perpetual motion. They are all im- 
possible, and two of them are absurd, but third-class perpetual 
motion is approximately possible. 

First-class perpetual motion is when an otherwise isolated system 
can give out energy continually, or without decreasing its own. 
The impossibility of first-class perpetual motion, coupled with the 
impossibility of an energy sink is the principle of the conservation 
of energy, and the first law of thermodynamics. 

Second-class perpetual motion is when ап isolated system, in 
spite of friction or its equivalent, goes on continually. Second- 
class perpetual motion would not contradict the principle of the 
conservation of energy. Its impossibility is the second law of 
thermodynamics. 

Third-class perpetual motion is when an isolated system—a 
mechanism, for instance—has no friction, or no equivalent of it, 
and therefore goes on or changes continually. The impossibility of 
third-class perpetual motion is the third law of thermodynamics. 
It is not called the third law, but it deserves that rank. 


W ASTE. 


Work is valuable to man, and the portion of any heat that can be 
converted into work, leaving the converting substance in its 
original state, is valuable; but the rest of the heat is waste. When 
work is degraded into heat, a portion of it is available as work, 
the rest is waste. The third law of thermodynamics states, in 


other words, that, no change in nature takes place without incurring 


waste. 
DEFINITION OF ENTROPY. 

The increase of entropy of an isolated system, multiplied by the 
lowest available temperature, is the incarred waste. The waste, 
therefore, depends on the lowest available temperature and the 
entropy. Ав any given change can only increase the lowest 
available temperature infinitesimally, the second and third laws 
may be stated in the form, “ The entropy of the universe strives 
to increase.” Во does the waste. Its maximum will be reached 
when all heat is unavailable and there is no work left. 
The incurred waste increases faster than the entropy of the 
universe, because the lowest available temperature is always 
rising. The limiting expression incurred” is used before waste, 
advisedly. Suppose, in an isolated eystem, some gas expands doing 
some work external to the gas. The heat of the isolated aystem is 
diminished, the work increased, and the total energy unchanged. 
The heat being diminished without any corresponding rejection at 
lower temperature, the waste portion is decreased. There is thus 
actual decrease of waste. But, to get the gas back to its original 
state, work must be degraded into heat again, aud, according to the 
third law, there is then increase of waste. Had the process been 
reversible, there would have been no increase of incurred waste in 
the system, but, as far as the gas alone is concerned, its own increase 
of entropy multiplied by the lowest available temperature would 
be the waste involved in bringing it back to its original state. 
ee 

* ^ Entropy, or Thermodynamics from an Enpgincer's Staud- 
point." — Engineering, August 28th and following issues. 
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When during a change the entropy of a body forming part of 
the system diminishes, the entropy of another part must increase 
to the same extent in an ideal change, and to a greater extent in a 
real change. Inthe ideal change the increase of entropy of the 
body is called compensated, in a real change the part of the 
increase equal to the corresponding decrease elsewhere ів com- 
pensated entropy, ф., and the balance is uncompensated entropy, 
Pu, Where ф„ = p dn. 

When the heat of one body diminishes as that of another in 
contact with it increases, it is usual to say that the heat moves 
from one to another. Similarly, when the entropy of one body 
diminishes while that of another in contact increases to the same 
or а greater extent, it is convenient to say the entropy moves and 
grows also. From the idea of the entropy of an isolated system 
and its increase in every change, it is easy to pass to the idea of the 
increase or decrease of the entropy of & body. In the case of 
reversibility the entropy of the isolated system is conservative, 80 
that the discussion of the behaviour of any body or bodies may be 
treated as in dynamics, by examining the changes and inter- 
relations of the external co-ordinates; and the conservation of 
entropy, in tbe ideal case of reversibility, is & very convenient 
assumption, especially as it specially helps the treatment as lin 
dynamics, the conservation of entropy corresponding with the con- 
servation of energy. The exaggeration of the importance of this 
treatment has done much to foster incomplete understanding of 
thermodynamics. 

By treating the increase of entropy of an isolated system as the 
fundamental idea and variations of the entropies of the parts as 
derived ideas it is submitted that a much clearer notion is obtained. 
It is more convenient in practice, however, to consider the entropy 
of some substances or volumes which form parts of isolated systems. 
In this connection we have the following propositions :— 


REVERSIBILITY. 


A reversible change is an ideal change which could take place 
with everything involved in the other direction. 

When a reversible change takes place in an isolated system 
there is no increase of incurred waste, for if there were, on reversing 
there would be decrease of incurred waste, and second-class 
perpetual motion would be possible. 

When а reversible change takes place, therefore, the entropy of 
the isolated system remains constant. 

A reversible cycle is a series of reversible changes which brings 
the working substance back to its original condition. The entropy 
of an isolated system is not altered by a reversible cycle being 
performed inside it. 

In any reversible change, the total entropy of the system being 
constant, the increase of entropy of any part is compensated by an 
equal decrease of another part. The decrease of entropy of any 
body can only take place by а process which involves at least equal 
increase of entropy of the rest of an isolated system. "Thus the 
entropy of а body may be reduced without its giving out heat by a 
thermo-electric circuit, but that involves at least equal increase of 
entropy elsewhere in the electric circuit. Except in the case of 
а thermo-electric circuit, the entropy of а body can only be reduced 
by its giving out heat, for if it could be reduced by giving out work, 
there would be no corresponding increase outside, and second-class 
perpetual motion would be possible. 

The reversible increase of entropy of a body can only take place 
by its taking in heat from outside (except by а thermo circuit), 
otherwise the entropy of an isolated system would be increased, 
and the change would not be reversible. 

The entropy of а body, compared with its entropy in а standard 
atate, is the entropy that must at least come out of it in bringing 
it back to its standard state; or it is a quantity which, when multi- 
plied by the lowest available temperature, gives the waste portion 
of the heat given out in bringing the body to its standard state by 
reversible changes. : 

Аз the waste portion, or loss L, of heat given out through the 
envelope, н, is H0,/0; where Ө, is the temperature of the envelope, 
and 6, the lowest available temperature; and as by definition 
0,9 = L, ф = H/6;, or if the temperature of the envelope varies 
during the output of the heat н, ф = /dH/0. Thus the entropy of 
а body in state в compared with state 4 ів pu — фл = /du/0 where 
н ів the heat that would be given out or taken in if the change 
were reversible. The third law shows that in fact n — $4 > /d1/6j 
the excess being the uncompensated entropy ọn. 

The entropy of a body thus depends on its state, and not on its 
past history. 


EQUILIBBIUM. 


lf any small change imagined in an isolated system involves 
decrease of entropy, that change is impossible, in accordance with 
the second law. If it causes no change of entropy, there is 
equilibrium as far as that change is concerned, aud no change will 
take place in either direction. If the change wonld increase the 
entropy, the change is possible and may take place, but only in that 
direction. 

А possible change thua involves increase of entropy, or uncompen- 
sated entropy. 

The uncompensated entropy of the working sub-tances can be ex- 
pressed іп terms of the co-ordinates of each workiog substarc? 
alone, without other reference to the rest of the isolated system. 
Thus in the case of a working substance, where „, is the uncumpen- 
sated entropy, н the heat taken in, 0 the temperature of the envel pe, 
U the heat of the body, according to the definition given above, aud 
w the external work done. 


d$, — d$ = dH / and dH = іо + dw. 


therefore dp, = dp —do/d—dw/d, 


and if there is equilibrium, 
do —du @—dw/t=0. 

If there is uncompensated entropy on making the change 
do —dv/0—dw[0 . 


Тһе integral of this quantity is therefore written with the sign 
reversed and disguised under the name of a Thermodynamic 
Potential,” so that increase of uncompensated entropy decreases 
instead of increasing the quantity. Uncompensated entropy is 
a drawback, and thermodynamic potential is an advantage. It 
is with great respect to Prof. Planck or Prof. van Laar* that it is 
submitted that thermodynamic potential is & bad name for the 
function 

v/0 + w- / — 9. 


The third law shows that beat can never be changed into work to 
the extent it would be by а reversible cycle. The work that would 
be gained by a reversible cycle, and is not gained in a real change, 
may be called the ungained work.” Prof. Duhemf calls it the 
“ uncompensated work." With respect to such a leading authority, 
it is submitted the term is misleading. Increase of entropy is a 
drawback, unless there is corresponding decrease elsewhere, so 
Clausius's term, uncompensated entropy, is apt. But work is an 
advantage, so that to call work that might be obtained ideally, and 
is not, uncompensated, is reversing the meaning of the term. 
The ungained work, w., = /bdọ.„, where 0 is, if the working 
substance is of uniform temperature, the temperature of the 
envelope or body. If the temperature is not uniform, 6 is the 
temperature of each volume element in which the uncompensated 
entropy grows, and integration is carried out throughont the 
volume; but as the expression is important only when w,, = 0, the 
meaning of Ө otherwise does not matter. 

If a small change involves decrease of ungained work it is im- 
possible; if the ungained work is zero, the substance and ite 
externals ате in equilibrium as far as that change goes; if the un- 
gained work is positive the change is possible, and may take place 
in that direction only. As the ungaincd work does not, unfortu- 
nately, exist outside the substance, nor any where else as work, it is 
best uot to call it w., but 3 ог р. Then, if the ungained work is 
zero during a proposed chapge, the “thermodynamic potential” is 
said to remain constant. If the ungained work increases, the 
thermodynamic potential is said to decrease. Тһе ungained 
work due to а small change may be represented in terms of the 
co-ordinates of the working substance. 


dA = Өф — du + dw 
= dip — odd — du + dw. 


The external work, w, is general. It may be done electrically, 
or by expansion. If by expansion 


dw = pdv = арг — vdp. 


Then dA = Өф — du + dw = dy — pdb — du + dw 
(1) dj = dbp — du — dw 
(2) d,à = —du — dw 


(3) d.à = bdo — dv 
(4) d 3 = Odo — du —dpe 
(5) dyd = deo — du 


(6) 4 = diy — dg — dpe 
(7) dyer = —do 
(8) d 0 = —do ~—dpr 


If the various partial differentials are taken as zero, te condition 
of equilit rium, aud the right hand terms, integrated without adding 
any constants, and reversed in sign so that their decrease cor- 
responds with increase of ungained work, eight more thermo- 
dynamic potentials are involved. No. 5 gives what is now 
called“ free energy.” It is not energy, and is in no way remark- 
able for freedom of any kind. The results of 5, 6, and oae of the 
otbers, I do not remember which, are the Gibbs's functions, which 
have been called, first by Prof. Duhem, I believe, thermodynamic 
potentials, no doubt because they are constant for equilibrium, like 
potential in mechanics. Again, it is submitted with much defer- 
ence, that the name is misleading. If the signs were not reversed, 
stabilities, or stability functions, might be а better name. Besides, 
the term potential is getting worn out. Counting the eight 
potentials just given as one specimen, I can think of nine kinds of 
potential used in physics, and a collector could doubtless find many 
more. They have various meanings and dimensions. Four or 
fiveof them belong to thermodynamics. If we have very many 
more potentials, the term may become a little difficult to define 
accurately and succinctly, though it is always impressive. 

By defining entropy first in terms of the waste, and dealing with 
the increasc of entropy of an isolated system first, and coming to the 
relation of increase of entropy to heat taken in reversibly later, the 
chance of confusing entropy with / E/ generally, and supposing 
entropy is a factor of heat is avoided. This prepares the way for 
discussing the real factors of heat, such that /d =, where 01$ 
the tension and x the quantity factor. In other branches of physics, 
not only is /adb = у, where a and b are tension and quantity factors, 


— — 
Aes m. 


© Or whoever is responsible. As this is written away from home, 
during а holiday, references cannot be checked; any slips of 
memory or inaccuracies due to the circumstances, will, it is hoped, 
be pardoned. 

i I nm the term is due to Prof. Duhem, but my memory шаў be 
at fault, 
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but where c is capacity for the quantity, во that db а= с, facda=w, 
or when с is constant, т = face. In that case the tension factor is 
/ 0 =т, and the corresponding quantity factor т so that /rdr =U. 
In a change where there is no external work done and no ungained 
work X is numerically equal to ¢, and is the logarithm of the square 
of some sort of equivalent velocity of the particles. Thus in the 
case of a perfect gas the entropy depends оп the logarithm of the 
equare of the equivalent speed, and the logarithm of the equivalent 
free path of the particles of the gas if there is one, or of each if 
there are more. 

The frequency of collision has to do with external work, and 
x depends only on the speeds. The physical meaning of т and т is 
muoh simpler; т varies ав the equivalent speed, and т as the equi- 
valent momentum. 

Take the case of chemical energy as one of the forms of heat. 
u can be divided up into v, v,, U. for sensible, latent and chemical 
heat. /0dx, = U,; frdx. = U. and so on. At present beate“ of 
combustion or combination are given ip thelump. In the future 
we may have tables giving the Ө and x or the т and т of each free 
element, and their change on reaction; or even their 0 and . Then 
we would know beforehand in which direction each reaction would 
go. The question of the factors of heat need not be discussed here; 
it is a large subject by itself. 


HAT CONDUCTION. 


If a body is conducting heat steadily, for instance, a uniform bsr 
with one end kept hot and the other cold and no side leakage, the 
bar can be cut up into lengths by cross cuts imagined so that each 
cut is at uniform temperature. Let опе be at 6, and the next at 03, 
and let heat н pass per second. Every second H/# comes in and 
H/ comes out, во that there is a volume growth of entropy depend- 
ing on the conductivity and the temperature gradient. Any body 
whatever which is not at uniform temperature can be divided up 
into elements bounded by two sides each with no temperature 
gradient, and a bounding surface parallel to the flow of heat, so 
that there is no passage of heat across. If н is the heat in joules 
passing through the element, and Ө + d0 aud Ө the temperature of 
the two faces, the volume increase of uncompensated entropy per 
second, is Hd0/0, and the ungained work ів Hd@ per second, or the 
ungained power is Hd0 watts. Integration throughout the volume 
gives the total angained power. 


UN rs. 


The fact that the units in thermodynamics have no names goes 
to show that the ssience is not fully developed. Measurement is an 
essential of science. 

There is по name for the unit of difference of temperature. 
Trigonometry and heat alone use “degrees.” Marks or notches 
would not be less barbarous. Then there is no name for differences 
of temperature according to the absolute Kelvin scale. 

The practical unit of heat, on the C.G.8. system, is the joule, but 
this is hardly ever used in thermodynamics, The calorie is a 
survival of the days when it was not fully realised that heat is 
energy. It involves an unnecessary and troublesome coefficient, 
and people are potting big calories and little calories, and, perhaps, 
intermediate calories into circulation. 

There ia no unit of entropy. I would suggest the claus; a claus 
being the entropy which incurs a waste of 1 joule at a lowest avail- 
able temperature of unity; e.g., if the lowest available temperature 
is 200 absolute, and the entropy 10, the incurred waste is 2,000 
joules. 
CONCLUSION. . 


Though this paper is a mere sketch, it is still hoped that enough 
has been said to show the importance of making an inherently 
difficult subject as easy to understand as possible; and it is also 
hoped that the somewhat novel way of arranging and tresting the 
subject matter of the groundwork of thermodynamics may meet 
with the approval of those who specially deal with that science. 


NEW MOVING-COIL INSTRUMENTS 
AND TESTING SETS. 


А NUMBER of ingenious and important improvements bave been 
introduced recently into the design of horizontal galvanometers and 
testing sets by Mr. R W. Paul, of 68, High Holborn, London, W. O. 
The most noteworthy innovation is a horizontal portable galvano- 
meter, with a moviog-coil supported at its centre of gravity ona 
single pivot, and controlled by a spring. It is very compaot, being 
of the same size and shape as the well-known “ Post Office” type; 
it has, in fact, been adopted by the Post Office Telegraphs Depart- 
ment, after extended trials. 

The accompanying figs. 1 and 2 illustrate respectively the plan 
and cross-section of the complete instrument. The base a is fitted 
with a glazed cover B which is attached by а bayonet joint, and 
secured from accidental opening by а screw. The magnet р, the 
polar surfaces of which are bored, is screwed to a brass spider с, 
which in turn is secured to the base. This magnet is of the 
highest quality and thoroughly aged before use. The soft iron 
core = consists of two hemispheres bolted together by the iron 


* This is another example of the extraordinary looseness of 
terminology that runs through thermodynamics. They ought to be 
colds of combustion or combination, for the heat of fusion or 
vaporisation is the heat taken in during the change. The so-called 
heat of chemical change is given out during the change. 


bolt a, one end of which is squared into the brass cock у. The 
circular coil н is wound on a metallic former, fitted with а radial 
spindle on the end of which is a jewel, which turns on the pivot 
к at the centre of the spherical core. The pivot is screwed into 
the bolt а, which has an oval recess to give the clearance necessary 
for placing the coil on its pivot when the front hemisphere is 
removed. 

Attached to the top of the coil is a pointer-clip and counter- 
weight for the pointer L, which plays over the scale M. A mirror, 
seen through a slot in the scale, is provided to avoid parallax in 
reading. To the upper end of the spindle carrying the coil, and 
insulated from it by an ivory collar, is au attachment for the 
bronze spiral spring-N which gives the controlling force for the 
coil, the other end of the spring being attached to the torsion head 
О by means of which the pointer may be set to zero. This head 
is also provided with a lug for the attachment of a connection to 


Fia. 1. 


an insulated contact plate. On the other side of the cock-piece F, 
and also insulated from it, is carried a similar contact plate; the 
second connection to the coil, formed of a flexible silver strip, is 
soldered to the end of this plate. The working parts are entirely 
insulated from the case. 

Two insulated terminals are fixed to the cover, each carrying a 
platinum-faced contact spring, which is arranged to slide over 
platinum points on the contact plates, and to make connection 
through them to the cuil when the cover is put in place. 

The oock-piece may be readily removed, together with the 
working parts, by unscrewing two nuts; the stud-screws holding it 
are of sufficient length to prevent accidectal contact of the coil with 
the magnet while being lifted out. 

The lifter, or clamp, consists of а plunger v which is raised when 
the instrument is set on а fairly flat surface, lifting the lever w 
against the action of the spring v, and allowing the light spring v 
to drop and thus gradually to lower the jewel on to its pivot. The 
leather travelling case supplied with the instrument is so arranged 
that, whichever way the instrument may be placed in the case, tbe 
coil cannot be accidentally released by jarring or external pressure, 
nor can damage to the pivot be caused by a violent blow or fall. 
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Amongst the special advantages of the centre-mounting аге the 
facility for relieving the pivot of the weight of the coil during 
transit, the reduced friction, and the very small clearance which is 
required, enabling the air gap to be reduced to a minimam; the 
small clearance is at the same time effective in absolutely prevent- 
ing the coil from being jarred off the pivot. Compared with the 
ordinary P.O. galvanome‘er, the instrument has no magnetic needle, 
and, therefore, requires no setting to zero; it is not affected by stray 
flelds, is perfectly dead-beat, has а comparatively large and pro- 
portional scale, and is more sensitive. 

The instrument may be tilted aconsiderableamount without affecting 
its working, as the circular coil may swing in any direction around 
the centre of the spherical core and cannot come into contact with 
it, while the pointer-tip being arranged nearly in'aline with this 
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centre, any vibration produces little or no effect on its position. The coils are wound on metal bobbins x, provided with lugs to 
The galvanometer is, бабе convenient for use on board ship. which the ends of the coil are soldered, and with contact plates p, 

With a coil of 60 ohms, one volt gives a deflection of 6° through on which one end of a substantial switch brush, ғ, makes a rubbing 
100,000 ohms, or one milli-volt applied to the terminals gives 10* contact. The opposite end presses on a central flange a, which 
deflection, and the instrument can be used as а direct-reading zupports the bobbins, the latter being insulated by an ebonite disc 
micro-amperemeter, milli-voltmeter, or megohm-meter. Certainly B. There is no circuit through the switch spindle, which is of 
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hosphor bronze, and is provided with an ebonite knob d, an 
ndex H, and a screw adjustment for taking up wear. The contact 
surfaces are entirely enclosed, but are convenicntly accessible for 
cleaning. Only the knob and index project through the пз 
cover, on which the values of the coils аге legibly engraved. Аз 
vias reca ri aa W ends of the coils are soldered directly to the bobbins, a damaged or 
The high sensitiveness and the absence of frictional error secured burnt-out coil may be easily replaced. 
by this system of pivoting, but hitherto attained only by the use of А 
a delicate and fragile suspension, have rendered possible the рго- К ern 
duction of a series of portable direct-reading instruments which i | 100 б: 
may, in industrial work, supplant reflecting galvanometers for many 2 | 
n 
Ni | 


purposes. The working parts described above are mounted in cases 

of sector form, with either horizontal or vertical scales. We illus- Н Lo ш 

trate one of the latter pattern in fig.3. This is intended to be fixed A LP 
£ 


Fic. 6. 


Mr. Paul has recently erected extensive works at New Southgate, 
and has issued a new catalogue, which will be of interest to most 
users of electrical testing gear; included are full descriptions o! 
several new designs, including the Duddell-Mather standard watt- 
meters and anti-capacity gauze resistances, as well as revised 
patterns of his regular instruments. | 


on а wall, switchboard, orshelf. It isprovided with a wall plate, as 


shown, to which it may be hooked, automatically releasing the coil. THE ELECTRICAL OUTLOOK IN 
The example shown is for use with a thermo-couple pyrometer, but 
similar scales, the length of which is 5 in., may be furnished with GERMANY. 


graduations in micro-amperes, milli-amperes, milli-volts, megohms, 

&c. This type, which forms an excellent lecture-galvanometer, may : 

also be fitted with a ballistic coil, rendering it available for the FOR several years past we have felt it our duty to place 
measurement of magnetic fields and general demonstration work. before our readers periodical reports of the latest phases 


The round pattern galvanometer is fitted up in conjunction with А А воше 
a new testing set, illustrated in fg. 4. The upper part of this, con- of the electrical industry problem of Germany. To 


taining the galvanometer, forms a complete insulation testing set, who find it necessary, when there is 80 much to do, to skip 
and can be instantly detached from the remainder, which is а 3-dial or only passingly glance at a certain proportion of the 
Wheatstone bridge. A loose cover is provided, so that the insula- articles appearing in the technical press, it may have seemed 


чоп зА 8 er M mie T р instrument) that we were devoting more space to the matter than it 
can сатг1 Abou One; е range о resistance measur- 

able with this is from 5,000 ohms to 100 megohma, with a 100-volt Wärr anted. But those who have taken the trouble to e 
battery, and pressures up to 500 volts can be used. A resistance of scan our history of German electrical industrial progress an 

10,000 ohms is permanently in series with the galvanometer, serving its lessons will have arrived at no such conclusion. The 
both, to check fhe, constant, and to protect the coil sadasetof entire matter has from first to last been one of supe 
As the calibration of this galvanometer does not alter by change of importance, and when so much is being written about our 
position, it is only occasionally necessary to take the constant" of foreign trade and the rivalry of Germany and 

the set, provided the same battery is used throughout а series of countries, we feel somewhat inclined to say that our own 
testa. The set is conveniently arranged for localising faults on mains. backward state in electrical engineering were better far than 


The bridge has a range of 0'1 to 99,900 ohms, and the dial switches = 
аге бартаа оп а new system, embodying improvements in the the incalculable harm which has come as the aftermath from 


coils, connections and rubbing contacts (see fig. 6). unbridled speculative recklessness in Germany. In his 


™ 
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efforts to grow big, the Teuton took too big a bite at first, 
and now lives a lean life, having come, for a time, to the 
end of the available business, In making markets he has 
done much “ dumping " here at profitless prices, a practice 
which may be regarded as carrying both a blessing and a 
curse. Our own progress has been spread over a longer 
period, the development of electric lighting and traction 
having had а more gradual growth, and we believe 
that its basis is infinitely sounder. We have some- 
times thought that there was room їп the library 
of the electrical engineer for a book on the German electrical 
trade and its vicissitudes as viewed through English spec- 
tacles, but, really, the facts are patent to all,and such a 
work is rendered unnecessary by the interesting contribution 
prepared by Herr Isidor Lówe in connection with the 
Hamburg meeting of the German Sociological Association, 
which is to be held this week. The following summary of 
his monograph was telegraphed to the //mes by its Berlin 
correspondent on September 10th. We do not know with 
what authority Herr Löwe speaks, but if we accept his 
impressions of the outlook, then it is, indeed, a gloomy one 
for German electrical engineering. 

Herr Isidor Li we describes the extraordinary development which 
took place between 1895 and 1900. An electrical fever” seemed 
to possess the world during this period, just as the railway fever did 
half a century ago. The number of electric light works in Germany 
increasad from 180 to 774, and the number of connections for electric 
lamps from 602,986 to 2,623,893. There was а tenfold increase in 
the dynamos used in factories, and tramway companies every where 
subetituted electric power for horse traction. Only five towns in 
Germany with over 40,000 inhabitants are now without electric 
street cars, and 17 towns whose population falls short of this number 
possess them. А large business has also been done in Russia, South 
America and South Africa. The advance of electrical industry gave 
constant employment to the machine building trades, and increased 
the demand for copper, lead, iron, coal, india-rubber, hemp and jate. 
Steam machinery benefited by the progress of its rival, since the 
engines in power stations are driven by steam. Competition, how- 
ever, was very strong, even when the Loom was at its highest, and 
rival firms sprang up in neighbouring countries, such as Austria. 


- Production began to assume unhealthy dimensions, The electrical 


industry laid down new plant in order to provide the dynamos 
required by the machine building trade, which, in its turn, made 
special efforts to keep pace with the demands of the electrical 
industry for machines. Capital was in great request, and in order 
to create it, recourse was had to a number of ingenious devices. 

Then came the year 1900. It wassuddenly found that the supply 
of towns requiring electric light and power was exhausted, and that 
the application of electricity to tramway traction had been carried 
to a point at which it could no longer pay. The prodactive power 
of the electrical industry had, moreover, been seriously affected by 
the rise in the price of coal and iron. The want of a market stimu- 
lated the tendency to cut prices, and the evils consequent on 
inflated credit began to make their appearance. The fall in prices 
depreciated the value of the goods in stock, and some firms failed. 
It was now found that large capital sums were locked up in unremu- 
nerative plant, and that the portfolios of the companies producing 
electrica] machinery were full of electric tramway shares which had 
been given in payment for work done. These shares had only to a 
very small extent been taken up by the public. Something was 
done to diminish the crisis by grouping companies together, 
with the inevitable resultthat largeundertakings received some aoces- 
sion of strength, while the weaker ones were practically extin- 
guished. 

Herr Lówe is not over-sanguine as to the immediate future of the 
electrical industries, There is very little demand for new power 
stations or new tramways, not much is to be expected from the 
electric automobile, long-distance electric traction is only in the 
experimental stage, and the horizon is obscured by the clouds which 
hang over Germany's commercial policy. There is still room for 
development in the application of electricity to mining, but for 
the rest the industry must look for employment chiefly to the 
replacement of worn-out machinery. Herr Lówe does not antici- 
pate any immediate recovery, which he thinks can only be brought 
about by some new departure in applied electricity. 


Certainly Germany is not at the end of her electrical 
disasters. If the Russian firms obtain the exclusion 
privilege, German works which have sunk large sums of 
money in Russian branches stand to lose heavily. 
Only the other day it was stated by the general 
manager of the Lahmeyer Co., of Frankfort, that all the 
German electrical companies with Russian branches had 
been disillusionised, heavy losses having already resulted, 
whether these branches were conducted as sales bureaux for 
their original promoters, or whether formed as Russian 
companies with workshops in that country, во as to appear 
as Russian undertakings to more easily secure native orders. 
But on the top of all these losses, which have, no doubt, hit 
Russian manufacturers because of the undercutting of 
prices, the Ruseian electrica! companies have turned upon 
the aggreesor, and have petitioned the Government, praying 


that new branches of foreign works should no longer be 
permitted to be established, and that the foreign branches 
already located in Russia should be excluded from par- 
ticipating in competitions for public contracts. German 
engineers have been expressing apprehension that if the 
petition receives sufficient support, the Government may be 
disposed to sanction the application. The result of this, we 
are told, would be to practically close certain of the German ` 
branches in Russia, while the position of those already 
formed as Russian companies would also be unenviable. 


CORRESPONDENCE. 


English Porcelain Insulators. 

Owing to holidays, I did not see Mr. W. Rooper's letter 
nor your “ Notes" on the subject in time to reply in this 
week's issue. 

Mr. Rooper's letter is concerned with telegraph insulators, 
about which | have not said anything. The problem of the 
manufacture of line insulators for the overhead transmission 
of electric power at high voltages ів a much more diflicnlt 
one than making telegraph insulators, and, although Mr. 
Rooper no doubt knows very much about the latter, I do 
not think he fully appreciates the difficulties to be got over 
in the other problem. I may say that the highly vitreous 
line insulators in use in America are all threaded internally. 
The general practice is to screw them on to a wooden pin. 
I did not suggest that porcelain telegraph insulators were 
used in England because glass ones conld not be made. 
What I did say was, that the class of porcelain which will 
do for telegraph work will not do for overhead transmission 
of power; also, that insulators suitable for the latter class 
of work cannot at present be got of any English pottery. 
This is largely because there has been no demand for them 
in England. As, however, I have been endeavouring lately 
to secure high class electrical porcelain, the idea I had in 
making the remarks which have been objected to was to 
direct attention to a problem which is worthy of notice 
on the part of English manufacturers. 

As regards the remarks under “ Notes" :—I did not 
recommend glass, as against porcelain, for use in England. 
In spite of your being able to bear out the statements of 


your two other correspondents, I am afraid that in several 
of them they are mistaken. 


Hollinwood, Lancashire, 
Seplember 9th, 1908. 


Charles C. Garrard. 


In order to raise а clear issue, I commenced my letter 
upon Dr. Garrard's article by referring to certain definite 
statements which he has made about English porcelain, 
especially that it depends for its insulating properties almost 
entirely on the glaze, and I was able to show, from working 
experience, that he was wrong ; now he qualifies his asser- 
tions, and says, as far as I am aware.” I think that I 
stand fully justified in having made a somewhat strong 
protest against the article. Dr. Garrard is doubtless in a 
position to know what porcelain is procurable in England ; 
my complaint is, that he did not avail himself of his know- 
ledge. Ithink I should have known had he applied to the 
principal makers for samples of their high-tension insulators. 
There are not “ many " makers of porcelain in England, but 
a great deal of ware is called porcelain which has no right 
to the name. Possibly Dr. Garrard’s statements were based 
on tests of some of this material. 

Now Dr. Garrard says that “telegraph insulators have 
nothing in common with the class of porcelain used for 
overhead electrical transmission lines at high pressures.” [я 
this so? The one quality upon which he so properly insiata 
is that porcelain should be non-absorbent of moisture. With 
absorbent insulators (a contradiction in terms, by-the-bye), 
telegraphs could not be worked with the weak currents used. 
Telegraph insulators, therefore, demand the essential quality 
in common with high-tension insulators, and by their 
successful use in our damp climate, with unglazed surfaces 
inside and ont, have proved that English porcelain posseases 
it. It appears to me that the two classes of insulators 


have everything in common excepting detaila of size and 
shape. | 
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I did not use the expression “ galvanometer test.” The 
galvanometer, as we all know, is only the instrument which 
indicates the leakage through or over the insulator tested. 

I did not witness the destructive experiments which I 
mentioned; the figures were given to me in a report. Of 
course, such voltages as the report mentioned could not 
have been applied for any length of time. 

Dr. Garrard's suggestion that tests of English porcelain 
should be made and the results published in the REVIEW is 
an admirable one, and as soon as my testing apparatus is 
ready I shall be only too pleased to welcome Dr. Garrard, 
and to give him every facility for making testa. 

John T. Harris. 

Stone, Staffs., Seplember 14%, 1903. 


Smoke Abatement. 


In my letter of last week bearing on this important sub- 
ject, smoke abatement, affecting, as it must do, station 
engineers in their endeavour to work their boilers with the 
minimum of smoke, and at the same time economy in work- 
ing, I concluded my letter with the following remarks :— 
“ What is the good of fining steam users for creating a smoke 
nuisance if we cannot show them the remedy?” 

In this letter I will endeavour to show you what I con- 
sider the best way out of the difficulty. I would suggest 
that the London County Council, or а body of eminent 
scientific men, should form a committee for the purpose of 
testing the so-called smoke-consuming apparatus, and that 
they should invite the manufacturers of these apparatus to a 
great public test of their respective patents. I append below 
a few suggestions for framing the rules :— 

1. That the test should be an evaporative test by weigh- 
ing the feed water and coal (quality of coal and temperature 
of water, and all other details, to be arranged hereafter by 
the engineers). 

2. That the test should be а one day's test of 12 hours 
per patent on a particular class of boiler, the size and horse- 
power and working pressure to be decided by the Council. 

3. That the committee find the site and boilers, and the 
competitors fit up their own patents themselves and at their 
own cost. 

4. That the test should be held in London, or some other 
equally convenient place, to be chosen by the committee 
early next year. That it shall be well advertised, во as 
to give every smoke-consuming firm an opportunity of 
attending. 

5. That the entrance fee shall be £25, or such sum to be 
arranged by the Council to go towards the cost of the test. 

6. No prizes should be given, only awards of merit. 

7. That little or no smoke should be made during the 
test, and that any firm making smoke for more than three 
minutes shall at once be disqualified. 

8. That the decision of the Council should be final and 
decisive. 

The above rules are only а rough outline, and mere sug- 
gestions. By these means we shall be able to determine if 
there is such a thing as an efficient smoke consumer in the 
market, which is doubtful. 

E. А. S. Daniell, 


Protection: A Reply to Mr. Byng. 


I have read with much interest the article in your current 
issue, entitled ** Protection : a Reply to Mr. Byng,” as it is 
so far the best argument I have seen in favour of Free 
Trade. 

1 should like t» point out, however, that the main argument 
із fallacious. After stating that money is only а labour- 
saving device, and going into the details of an ordinary 
business transaction, the writer says :—'* Now, if at the end 
of the year the cheques payable to me exceed in value those 
made out by me to other people I have made a profit. And 
why ? Simply because my imports have exceeded my 
exports.” His importa of what? Cheques, Does not this 
show that his exports of s/uff have exceeded his imports of 
sinf? And is it not in s/uff that national imports and 
exports are measured ? 

But if the writer desires to include money with the 
articles of commerce, then surely the argument stands thus : 


England is growing poorer. And why? Simply because 
her si exceed her imports. 
Truly, The great stumbling block is in the confusion of 
terms brought about by the use of money." 
J. S. Vincent. 
Seplember 14th, 1903. 


Tangential Traction. 


I have just read the short note which уоп append to my 
article on tangential traction in your issue of the 4th. inst, 
I think that my “optimism” is fully justified. The ex- 
periments that I witnessed, and the eulogistic opinions 
expressed by hundreds of most competent engineers, in- 
cluding many authorities on railway work, explain, and more 
than explain, my favourable opinion. Moreover, if yon 
had, like M. Grassi, President of the Ferraris Prize Com- 
mittee—this prize, it may be remarked en passant, having 
just been awarded to Messrs. Dulait, Rosenfeld and Zelenais 
for their system—if you had, I say, witnessed these ex- 
periments, you would have come to the same conclusion as 
the Ferraris Prize Committee and as myself. 
E. Guarini. 


[Our esteemed contributor has a right to his own 
opinions. For ourselves, we are not prepared to say that a 
system which comprises costly stators 9 ft. long x 1°6 ft. 
wide, sunk in the ground at intervals of 60 ft., or 88 to the 
mile, wound for a pressure of 1,200 to 2,000 volts (let alone 
50,000 volis! 1) : automatic switches breaking 50 amperes 
per stator at 1,400 volts at intervals of, say, three or four 
stators: and a propellor 64 ft. long, in 12 compartments, 
supported on special rails by 13 pairs of wheels, and con- 
nected by flexible joints, while maintained at a constant 
distance of 10 or 20 mm. (‘4 ог ‘8 in.) from the atators—is 
within the bounds of practical and commercial possibilities, 
—Eps, Lec. REv.] 


Switchboard Attendants. 


On reading the letter in your last issue on the subject of 
switchboard attendants, in which the writer states as his 
opinion that the average switchboard attendant gets as 
much as he is worth,” I felt impelled to take up the cudgels 
on behalf of that long-suffering body of men, of which I 
am a member. 

Apparently your correspondent confuses voltmeter atten- 
dants with switchboard attendants, which may account for 
his statement that “ по previous training is really neces- 
gary." 

Most engineers will not take on а switchboard attendant 
unless he has had at least three or four years’ electrical and 
mechanical training, and also preferably some previous 
central station experience as well. 

I know personally of two stations in London where men 
holding the position of switchboard attendant are required 
regularly to take entire charge of shifts, and in one of them 
he is paid the munificent sum of 10s. to 158. a week for во 
doing. 

n mn stations where so-called shift engineers, who are 
purely mechanical men, are in charge, when an electrical 
breakdown occurs, such as a heavy short on the mains, 
necessitating a shut down, he invariably has to depend on 
the switchboard attendant to put matters right, the said 
switchboard attendant probably getting half the money he 
is drawing per week. 

I feel sure there are many in similar positions to myself 
who can endorse these remarks, 

High Voltage. 


] presume that your correspondent, who signs himself 
„H. T., C. C.,“ and states that switchboard attendants are 
only worth what they get, and require no training, 18 
referring to those employed in generating stations only; 
for these invariably have shift engineers over them, and have 
very little to do in the way of responsibility. (Then I cer- 
tainly agree with him that they are only worth what they 
get.) But the switchboard attendants employed in aub- 
stations are not only held responsible for the economical 
working and maintenance of the plant, but invariably for 


—. . ———————————Á——Á—————————————————————m——' аллан 


Vol. 53. No. 1,347, Bzerzwsza 18,1903.) THE ELECTRICAL REVIEW. 


459 


——————— —ä—Qüi — —— — 


the consumers’ supply, and therefore, I think, it would not 
be advisable to employ an inexperienced man in a sub- 
station as switchboard attendant. * 

Sub-Station Attendant. 


I beg to differ from “ H.T., C.C.’s” statement which 
appeared in your last issue, which was to the effect that 
switchboard attendants require no previous training. Doubt- 
less your correspondent has made a grievous error. His 
words might have appeared more truthful and worthy of 
publication had they been “voltmeter attendants require 
but an elementary knowledge." 

Kilowatt. 


The Qualifications of Teachers of Engineering. 


According to the calendars of the various technical insti- 
tutions, it seems that the Sandwich system " of technical 
education is to be given a good trial during the ensuing 
session. Might not some of our professors of electrical 
engineering also spend a little time in the shops? This has 
occurred to my mind, as ] see that the works’ experience of 
the head of an electrical engineering department recently 
appointed amounts to three years spent as far back as 1884! 


H. 


Automatie Fire Alarms. 


With regard to Mr. Oatway's letter which appeared in 
your Correspondence " columns in the issue dated August 
28th, I will ask you to insert the following remarks :— 

I am surprised that Mr. Oatway challenges Mr. Siemens 
to reply to my letter, for as regards the Siemens system, I 
only repeated what Mr. Oatway had himself said, viz., that 
it is somewhat out of date and gradually falling into disuse, 
as practice has shown the inadequateness of non-automatic 
alarms in general. 16 was not my intention to arrive at an 
unfair conclusion, and I do not think that even “ involun- 
terily," 1 have arrived at one. I admit that for all the 
systems except those that are more or less complicated— 
perhaps my idea was not clearly expressed—there is only 
one receiver at the fire station. But Mr. Oatway will no 
doubt admit that if every house in a town like London were 
in communication with the fire station, we should have 
either an overhead system sufficient to darken the air, or an 


underground one too extensive to be contained in the space 


at its disposal. Such a system cannot be compared with 
wireless telegraphy, which requires merely a few cubic 
decimetres of space for its receiver and transmitter. More- 
over, with the ordinary systems the testing of hundreds of 
thousands of lines would mean an immense amount of work. 
With wireless telegraphy, on the other hand, nothing could 
be easier than to try with а bell whether the receiver at the 
station is in good working order and to ascertain (after the 
antenna has been separated, be it understood) whether tbe 
transmitters are working regularly ; this can all be done at 
one place in a few moments. Although Mr. Oatway does 
noi вау how he proposes to give the alarm at the fire station 
when the line is not in working order, he seems to imply 
that there is little fear of interruptions of this kind. With 
regard to this, I adhere word for word to what I said in my 
former letter. I will content myself with placing side by 
side with Mr. Oatway's opinion that of M. Mollo, who is an 
electrical engineer and, what is more to the purpose, chief of 
the Naples Fire Brigade, as expressed in his “ Nozioni di 
elettro-tecnica per uso dei vigili italiani " (Milan : Societa 
editrica Libraria, 1900), page 69 :— - 

* It can be easily understood that if each alarm had a special 
line the result would be a very complicated service, that 
would be continually out of order, and of no practical use, 
as it would necessitate a most extensive and detailed system 
of surveillance.” 

Tbis opinion, expressed by a man who has no personal 
interest in the matter, carries, I think, as much weight as 
Mr. Oatway’s, who cannot make me forget that he constructs 
alarms with wires. 

Mr. Oatway seems to be greatly interested in the ques- 
tion of interference in wireless telegraphy, and to think that 


it might lead to serious consequences. I will, therefore, 
consider this question in detail ; at any rate, as far as my fire 
alarm is concerned. 

The problem must be studied in two ways. Let us first 
consider the influence exercised upon the receiver at a fire 
station by lightning, by the simultaneous working of several 
alarms, or by that of commercial or other wireless telegraphy 
stations. As to the first contingency, we may remark that 
the absence of earth and the smallness of the antenn (which 
are, however, sufficient for the short distances under con- 
sideration) would greatly lessen the chances of disturbances. 
Moreover, it is well known that these disturbances do not 
prevent the reading of a telegram. At the worst, they 
would only lead to false alarms. I will describe later on a 
means of avoiding this contingency. As regards the case of 
the simultaneous working of two alarms, in the first place, 
statistics show that this never occurs; and, secondly, it could 
be'remedied by arranging the instruments in such a manner 
that a certain time would elapse before each transmitter 
would re-transmit its signal. During this time we could 
receive from another transmitter. As regards disturbances due 
to other stations, it is necessary in the first place to show that 
these other stations really exist, which is by no means 
certain. What may eventually come to pass in various 
towns cannot now be taken into account. Moreover, this 
drawback could be remedied (1) by syntonisation, which, 
even in the opinion of Captain Ferric, its great opponent, is 
effectual for short distances. The fire station and all the 
alarm transmitters would be tuned alike; (2) by mechanical 
means, for instance, by arranging the automatic Morse in 
such а manner that it will only be released if the message is 
preceded by a certain signal or by regulating the receiver so 
that it shall only answer to signals longer than the usual 
ones, or again by combining the two methods. We will now 
consider the influence which the alarms can exercise on 
commercial or other stations. Неге, again, it must be 
assumed that these other stations exist, which we dispute. 
But even if they do, the matter is of very little importance, 
as fires are comparatively rare occurrences, and the inter- 
ference cannot in this case be of great consequence. Lastly, 
it can be remedied by syntony or by directing the waves 
towards the fire station, which, in default of my own appli- 
ances for short distances, can be done even with the aid of 
Hertzian reflectors. 

As regards the question of economy, I wonder that Mr. 
Oatway did not refrain from speaking of it at all. For my 
part, I shall not go deeply into the question. It would be 
idle to discuss a point so simple and so universally 
admitted. Mr. Oatway takes care to put before you only 
the mean cost of this underground circuit of 4 mile 
and of the apparatus. Не tells you that the maintenance 
amounts to from £3 to £10 per subscriber, but he is silent 
abont the cost of first establishment of the line, which it 
would be interesting to know, and which does not exist in 
the case of wireless telegraphy. These figures, which Mr. 
Oatway во carefully keeps back, I do not hesitate to give, 
as far as wireless telegraphy is concerned. for fhe short 
distances involred, the cost of the transmitter is about 
500 fr., that of the single receiver at the fire station, about 
1,000 fr., whilst the expenses of maintenance do not exceed 
from 5 fr. to 10 fr. per year per apparatus. 

Ав to the objection that my apparatus could not give 
notice of fire uniformly and immediately under any atmo- 
врһегїс and industrial conditions," which is the first and 
most essential demand of the Fire Prevention Congress of 
London with regard to fire alarms, I will appeal from Mr. 
Oatway badly informed to Mr. Oatway better informed. 
Besides the model described in detail in the Prarcftal 
Engineer and Electricity only, where a mercury thermometer 
is mentioned, the most essential part of my apparatus is 
described as a wireless fire alarm characterised by the 
combination of any apparatus susceptible to heat with а 
wireless telegraph transmitter, acting at a distance auto- 
matically and without wires upon a receiver at the fire 
station or any place required. Mr. Oatway claims to 
possess the best detector in existence. I do not wish to 
contradict him, but there is nothing to prevent the best 
detector in existence—Mr. Oatway’s, for instance—from 
being added to the other advantages of my apparatus. 

Mr. Oatway urges that firemen are inexperienced in tele- 
graphy. Do they require less experience to read ordinaly 
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messages than wireless ones? Besides, the economical 
advantages of wireless telegraphy are such that the companies 
installing the apparatns could very well maintain at the 
stations at their own expense—if the charge weighed too 
heavily on the fire brigade—professional telegraph operators. 
Mr. Oatway also brings forward the telegraph monopoly 
possessed by the Postmaster-General, and the necessity of 
obtaining his consent. Iam ready to ask for his sanction 
as soon as my instruments are ready to be tested. I do not 
know, however, whether his intervention in the matter can 
be justified. Apart from the pecuniary question, which is of 
very little importance, and should not in my opinion even 
be taken into account, for the thought of wishing to profit 
by the misfortunes of others seems odious to me, I cannot 
imagine a police inspector or any one else coming to ask me 
to produce my authorisation from the Postmaster-General if, 
in the case of a fire near the fire station, I should call the 
attention of the brigade by using my voice or making 
gestures. This would also be wireless telegraphy ; it would 
merely be acoustic or optical instead of electrical, that is all. 
In the case of the ordinary fire-alarms, the intervention of 
the Postmaster-General is fully justified, since, leaving out 
of the question the abuses that would probably result, the 
employment of innumerable overhead or underground wires 
would become a public nuisance. Mr. Oatway almost makes 
me forget that my system does not apply to the British Isles 
alone, but to other countrics as well, including those in 
which the Postmaster-General has no voice in the matter. 

In short, even if | had not the support of several eminent 
technical men, Mr. Oatway’s suggestions would in no way 
discourage me. І even thank him for them, as well as for 
the wishes he expresses on my behalf. I shall hope soon to 
see Mr. Oatway favouring the invention of which he now 
disapproves. In doing this, he would only be following 
many illustrious examples, of whom the most illustrious 
would assuredly be Edison, once the opponent of wireless 
telegraphy and of Marconi, now their defender, and I con- 
gratulate him warmly on his change of opinion, at which 
there is nothing to be astonished. At first, Edison, the 
opponent of wireless telegraphy, saw it applied, under other 
names and other forms: now, Edison, a member of the 
American Marconi Co., defends Marconi and wireless tele- 
graphy, and, in во doing, defends his own work and his own 
interests. May the submarine cable companies—since he 
is among their most distinguished inventors—and Mr. Oat- 
way, do the same! 


E. Guarini. 
Brussels. 


Ramsgate Tramcar Accident. 


Allow me to correct first Mr. N. D. Cameron’s statement 
that the decision of the Manchester Corporation to equip a 
small number of cars with the brake Mr. Cameron’s com- 
pany pushes with such admirable energy was the outcome of 
a favourable comparison at trials. Ав a matter of fact, the 
combined pneumatic wheel and track brake was declared by 
the officials who tested it to be the best brake they had ever 
known. On the other hand, it was known long before this 
trial came off that a magnetic brake would first be tried on 
а larger scale before the more expensive pneumatic brake 
would be taken into consideration. This was even hinted 
at when the makers of the pneumatic brake applied for 
permission to be allowed to fit one car with such a brake. 

After the trials made by the technical officials and by the 
manager, the makers of this brake were asked to quote for 
a large number of these brakes, I believe it was 100 equip- 
ments, а request the management would not have made had 
they considered the brake outclassed. 

I need only state that the makers of the combined brake 
had reasons to give only an approximate price, and that this 
brake was consequently nof texted at the Committee trials, to 
fully disprove Mr. Cameron's hint that his magnetic brake 
scored at these trials. Quite the contrary; his trial brake 
had come in disabled on the previous evening, and workmen 
were still busy repairing it one hour before the Committee 
arrived at the car-shed. I am certain that the brake did 
not pull up within 30 ft. on that occasion. 

Turning to the statement that only 30 amperes maximum 
are required to stop a 10-ton car travelling at 15 miles an 
hour in 30 ft., I invite Mr. Cameron to show the theoretical 


possibility of annihilating the enormous energy represented 
by the 10-ton car moving at 15 miles an hour with the 
paltry amount represented by a current starting with 30 
amperes and the probably corresponding 100 volts and 
rapidly dwindling down to naught. I also invite Mr. 
Cameron to say how he measured the 80 ft., as tramway 
men are generally quite contented to state such distances 
within a yard or two. 

The reasons Mr. Cameron states why air brakes should be 
the right thing for railways and wrong for trams are hardly 
convincing. 

Having only one car to provide with compressed air, the 
compressor on a tramcar can be worked at a fraction of the 
pressure which it has to contend with on railway trains, 
That there are more stops made on tram lines than on rail- 
ways matters very little, if we consider how many times more 
air is required for each stop of a railway train, and how much 
more leakage has to be made up for in the many brake 
cylinders and couplings of a train. 

But where tramcars offer such marked advantages to the 
pneumatic brake is by the direct action of the air from the 
simple controller valve to brake cylinder, while railway 
trains must be provided with a complicated master valve and 
auxiliary valves on every car. It is well known that these 
valves give most trouble on railways, and their absence on 
trams must be considered a great advantage. 

Another great advantage every brake has on tramcars is, 
that it can be inspected daily, and is never more than a few 
miles from the repairing shop. 

It is hardly necessary to spend much breath over Mr. 
Cameron’s claim, in his first letter, that his magnetic brake 
is а champion. То begin with, it does not satisfy the Board 
of Trade, as is clear from the Ramsgate inquiry; secondly, it 
does not fulfil several very desirable requirements which 
pneumatic brakes fulfil. 

Mr. Cameron himself admits that a car cannot be held on 
a fair gradient with the magnetic brake, and that the motor- 
man has to handle a second brake. Не denies that this is à 
nuisance ; but what did the Hamsgate inquiry prove? 

It should, however, be noted that Mr. Cameron ошу 
states that this performance can be produced with 30 amperes, 
but not that the average driver succeeds to anything 
near to this economy. There is no denial that 200 amperes 
and more may be employed. I leave it to those interested 
to find out for themselves what currents are actually 

curring, and how far they conduce to long life of motors. 


Air and Sand. 
Seplember 15th, 1903. 


[A correspondent wants to know who are the makers of 
Empire cloth paper " for cables.—Ebps. El. EG. Кет. | 


BUSINESS NOTES. 


Steam Turbine Plant for Lighting Stations.—4! 
Anderson, Indiana, U.8.A., the increasing demand for light and 
power has rendered the present municipal plant (comprising two 
belted generating units) entirely inadequate, and tq secure relief 
from these conditions two Westinghouse steam turbine generating 
unite, cach of 400-Kw. capacity, are being installed, together 
with а 20-K w. exciter direct connected to a Westinghouse standard 
engine. By the employment of turbines, extensions to the power 
house itself have bsen rendered unnecessary, the capacity of the 
plant at the same time being largely increased. In addition, room 
is made for the installation of a complete boiler plant in the electric 
light building, thus| making the operation of the lighting system 
entirely independent of the waterworks— previously the steam 
power was furnished by the boilers of the latter plant. The new 
additions consist of three 310-н.р. Stirling water-tube boilers 
equipped with Roney mechanical stokers. They are being arranged 
to supply saturated steam to the turbines at 150 lbs. pressure, 
condensation being returned to the boilers by a steam loop and Holly 
gravity system. Surface condensers will be used, and 43 
exhaust will be free from oil the condensed water can be delivered 
direct to the boilers as hot feed. Three-phase current "ш 
furnished by the turbo-generators at 2,200 volts pressure, 
periods. The great feature of the generating station lies in ШУ 
fact that by substituting turbines for the old belted unite, not md 
is sufficient space made available for the installation of а comp t 
boiler plant, but room is left for possible future oxtenatons withou 
ad ditions to the power house itself. 
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Electrical Wares Exported. 
Wir mmm Sept. 167TH, 1902. | Wasz moma Зерт. 15тн, 1903. 


Alexandria .. es Value £42 Amsterdam ee . Value £25 
Amsterdam .. ik „ 1 Auckland ee ` eo 914 
Bombay  .. zs . 2 Bombay 58 "P 
а Teleg. wire 710 Calcutta  .. &% се ee 2,614 
Buenos Ayres .. 490 Cape Town .. ee i ee 672 
on 5 Cologne К : 17 
Cape Town. Teleg. mat. Colombo T ' 458 
Channel Islands 817 Constantinople es 60 
Christchuroh 55 Delagoa Bay Se ee 44 
Colombo so sè .. 108 Durban vs E v 1,594 
Durban V» - s . 469 " Teleg. mat. 851 
» Teleg. mat. .. 8,156 East London 6 
East London is MT .. 1,941 Genoa es 20 
Flushing sE Es ня 22 Hong Kong .. us MA 19 
Gothenburg. Teleph. cable. 219 Lyttleton... - 0 98 
Hamburg. Teleg. mat. 9800 elbourne .. T se 800 
Melbourne .. ee ss . 166 Nagasaki 26 б» . 263 
New York .. ЕН M .. 105 North Atlantic. 66} miles sub- 
North Atlantic. Teleg.cable.. 2,500 marine teleg. cabie . — 
Oporto ae ое ее ee 70 Ostend ee ee ee 56 
Otago.. ee ee ee ое 24 Perth oe ee ee es 805 
Port Elizabeth .. s ЯР 85 Port Darwin sa 25 ы» 60 
Shanghai... oe se А 400 Port Elizabeth. Teleg. mat. .. 1,789 
Stockholm .. M s s% 78 Santander .. ue ee aie 59 
m Teleph. cable . 161 | Spezia. Elec. primers .. 86 
Sydney oo ..... /— 5. 857 | Sydney 535500 т 
Yokohama .. гә vs ee 8,815 P Teleph. cable .. 698 
Toronto es T e l4 
Wellington .. 257 
Westport .. Sm vs 805 
" Teleg. wire .. 579 
Yokohama .. 85 


" Teleg. wire . 718 


£16,927 Total . . £12,872 


Foreign Gtods Transhipped. 


Gothenburg. Eleo. appar... Value £206 | Progresso. Telephones... Value £164 


Ediswan Fittings.— Every fittings manufacturer who 
wishes to keep in touch with the public tastes and requirements 
must be continually bringing out something new. Such a course is 
adopted by the Edison & Swan United Electric Light Co., Ltd., at 
whose showrooms in 36 and 37, Queen St., E. C., 
numerous new and artistic fittings may be seen. 
Of course, lart nouveau hand-hammered work 
stands pre-eminent, and the special feature about 
the work is that the whole is hand-made from 
start to finish, and not, as is sometimes the case, 
etamped first and “bumped up" afterwarda. 
Excellent models of Louis XIV., XV. and XVI. 
brackets can also be seen, together with Adams's 
and the lighter cast work. Special notice 
shoald be given to the antique finishes which 
are exhibited—i.c, antique copper, antique 
brass, antique silver and autique iron. The 
company is inviting the trade to inspect the 
new season's stocks. Herewith we give a few 
illustrations of some out of the many designs 
which are on view. Fig. 4 is a three-light 
antique iron and polished copper electrolier 
suitable for either а dining-room or library; the 
whole is hand work. Fig.3 is a two-light 
bracket, with antique iron finish. The artistic lines 
and curves displayed in this fitting will commend 
it to our readers’ taste. The shades shown on 
the fitting also barmonise, and the company 
seems to pay great attention to small artistic 
details. Figs. 1 and 2 show lanterns suitable for 
entrances; both are finished in antique iron, but 
they, like any of the other fittings, can be made 
in any metal or any finish. The company pays 
special attention to the protection of trade 
interests. The trade discount is reserved solely 
to bond- fide traders, so that а contractor can with 
safety send his clients to the showrooms,and rest 
сае that his "consideration " will be reserved 
to 


Royce's Motor Works.—Messrs. Royce, 
Ltd., have now completed and started up the 
new works which they have erected at Trafford Fic. 1. 
Park, Manchester, for the manufacture of dyna- 
mos and motors in quantities. The works, which 
covera large area and include a fully equipped iron foundry, are 
electrically driven throughout, have been expressly designed with a 
view to promoting rapid and economical production, and are 
equipped with a splendid selection of the latest automatic and other 
machine tools and labour-saving devices. The resultant economy 
in the manufacture of Messrs. Royce’s standard lines of machines 
bas been such as to enable them to considerably reduce prices 
without diminishing the quality, to meet the keen competition at 


present prevailing. 


Queen Anne’s Chambers.—The contract for electric 
light and power wiring at Queen’s Anne’s Chambers, Westminster, 
bas been p with the British Electric and Telephone Co. These 
buildings, which, whan completed, will be one of the largest blocks 
of offices in the world, occupy the greater portion of the site 
bounded by Broadway, Tothill Street, New Tothill Street and 
Dacre Street, Westminster. The electric nger elevators are 
being erected by Mesers. Waygood & Otis. This work is being car- 
ried out to the specification, and under the direction, of Mr. 8. H. 


Rolfe, M.A., consulting engineer to Messrs. Rolfe & Matthews, of 


3, Adelaide Street, W. C. 


Bankruptcy Proceedings. — James Pollock, electrical 
engineer, 1964, St. Vincent Street, Glasgow, was examined in 
bankruptcy before Sheriff Thomson, in the Sheriffs’ Oourt, on 
Monday, 14th inst. Bankrupt stated that he commenced business 
18 years ago. He had no capital, but gathered stock by his own 
labours. At first he did work for firms that did not keep a staff 
of their own, and he gradually got a connection in this way. He 
prepared balance-sheets regularly every year up till 1898 or 1899; 
they were made up by an accountant, and the last one struck 
showed а capital of £1,500. Не sold some telephones to the 
National Telephone Co. for £1,375, part of which he sunk in pur- 
chasing new works. He paid £300 for them, and he also took over 
& house attached to the works for £470. He carried on the works 
for two years, during which he lost £1,100. He also carried on a 
clock business, in which he lost £1,500 on bogus orders. He had 
resolved on sequestration because of three creditors pressing him 
very hard. But for that, he thought he could have paid every 
creditor in full. The state of affairs showed liabilities £2,156, and 
assets £268 Os. Od. 


Sherman v. Lowenstein.—In the Vacation Court on 
Wednesday Mr. Justice Bucknill was asked to appoint a receiver of 
the property and assets of a partnership business, which had 
been formed to manufacture electric dry batteries. The partner- 
ship had been dissolved, but there was a question between the 
parties as to the ownership of certain batteries. His Lordship did 
not think the matter was particularly urgent, but after some dis- 
cussion he agreed to appoint the plaintiff's receiver. 


Coney Island, N.Y.—In a recent issue of the brooklyn 
Edison the attractions of Coney Island are eulogised, and the flood 
of illumination which is provided at night time with almost 
profligate extravagance is cleverly illustrated by a series of 
coloured prints from photographs taken after sunset. Coney 
Island was once a barren waste, but has been converted into a most 
attractive pleasure resort, pleasant enough by day, but a dream of 
brilliancy by night. The latter, of course, is wholly derived from 
the Edison Co.'s electric service. 


Fig. 3. 


Fig. 4. 


Fic. 2. Р 
EpDIswan FirriNGs. 


Annual Dinner.—The annual dinner of the staff of 
Messrs. De Grelle, Houdret & Co, London Wall, E. C., took 
place on Saturday last at the  Duke's Head, Walton - on- 
Thames. Previous to the dinner a cricket match took place, 
Married v. Single, and proved in favour of the latter by 
2 runs. This result is hardly good enough to be of much 
assistance to the cause of bachelordom among the staff. After 
dinner, which was favoured by Mr. Henry De Grelle and Mr. Jules 
Houdret, jun, the former alluded, in feeling terms, to the loss the 
firm had sustained by the death of the late Mr. George Beesley a 
shorttime ago. Mr. Bowles proposed the toast of the prosperity of 
the firm, coupled with the name of Mr. De Grelle, to which that 
gentleman replied in well-chosen words, at the same time offering, 
on behalf of the firm, a subecription towards the formation of a 
permanent cricket club. 


Bastian Meters.—The Bastian Meter Co., Ltd., haa 
lately received contracts for the supply of meters of 10 amperes 
capacity to the following places :— Melrose, Jedburgh, Dalkeith and 
Dollar, and the London Ucunty Council Cottages, at the Sewage 
Out fall Works, Crossneet, 
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The “ Parlyphone,"—Small telephone sets, like small 
arc lamps and small profits, have been a leading feature in the 
electrical trade of late,“ and, as might be supposed, the Berliner 
Telephone Manufacturing Co. has not been backward in responding 
to the call. The accompanying illustrations show the “ Parlyphone," 
а hand combination which is suitable for use in conjunction with 


Fic. 2. 


the ordinary electric bell circuits in houses, shops, &c. Fig. 1shows 
the instrument suspended from the bell-push at the calling station, 
and fig. 2 tbe corresponding arrangement at the answering end 
near the bell or indicator. Figs. 3 and 4 are diagrams of the 
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connections used respectively with & single bell circuit, and with & 
number of circuits and an indicator. Both sets have keys in the 
handles, which must be depressed when speaking. The receivers 
have double-pole permanent magnets, and with the transmitters are 


Fic. 4. 


designed to work satisfactorily with the ordinary bell batteries. 
We have tested these sets, and found the speaking remarkably clear 
and audible, while their appearance is much above that of the 
ordinary run. The idea appears to have so thoroughly “caught 
on" that іа our cpiaion the small telephone! set will in future 


become an important feature in private telephone enterprise. 
Incidentally, the Berliner Co. has crowded itself out of its present 
premises, and has removed into & much larger establishment 
at No. 200, Upper Thames Street, where the whole building will be 
utilised for showrooms, stores and general offices. 


Catalogues and Lists.— The GENERAL ELECTRIC Co., 
Lro., has just published two new liste. No. P. 1,039 is devoted to 
the Witton " continuous-currant dynamos, and it is a “sister” list 
to the “ Witton” continuous-current motor catalogue issued 
some time ago. There is а clear and concise specification of the 
dynamos, of which the company makes two types, viz., the open 
protected pattern for small outputs, and the open multipolar 
pattern for large outputs. These machines have been standardised 
in a large variety of sizes for 110, 220 and 440 volte, and also for 
140 volts in connection with accumulator charging. They are all 
built on the latest and most approved designs, all parts being inter- 
changeable and made to gauge. The numerous tables of dimensions, 
prices, &c., are clearly arranged, some considerable trouble having 
been taken to set out in detail for the use of customers, weights, 
shipping dimensions, and linear dimensions of the various sises, 
and a table of spare parta and accessories. The other circular 
(No. E 1,042) is of especial moment as it is a list of English-made 
атс lamp carbons. As our readers are fully aware, the company hu 
laid down at Witton, near Birmingham, a factory based on the 
latest aud most up-to-date Continental experience; it is now ina 

ition to supply aro lamp carbons of its own Witton make. 

e list shows three qualities, viz, a “standard” and a 
“special” quality, and a third quality which is specially recom- 
mended for enclosed arc lamps. The company expresses itself 
аз being confident that users of lamp carbons will prefer 
to purchase carbons made in this country, and thus be independent 
of the fluctuations of prices due to strikes, &., on the Continent, 
and also that they will appreciate the advantages of quick 
delivery. One reason given in the list why the English-made 
Witton carbons should be used is “ because they are no dearer than 
Continental-made carbons.” 

The Howard asphalt solid system is explained, and the advan- 
tages of the troughing system are enumerated, in а well got up 
booklet just compiled by the HowaBp Coxporr Co., Lr». of 
Trafford Park. Some good photographic views, showing laying 
operations in process, а series of letters from engineers expressing 
their satisfaction with the system, and a list of some of the more 
important of the company's customers, including Government and 
other public departments, municipal and other electric lighting 
undertakings, &c , are given. 

MxssBs. FnEeDK. Tuomas & Co, of the Enterprise Art Metal 
Works, 189, Drummond Street, N.W., who bave been manufacturers 
of electrical art metal work for the past 12 years, have sent us a 
number of illustrated sheets showing numerous designs of electric 
lighting fittings. These are advance sheets from a catalogue which 
is now preparing for publication, and they show some artistic 
designs of pendants, lanterns and ceiling counterweight fittings. 
The firm's works are equipped with modern plant and machinery, 
and a large stock of raw material is held in readiness for turning 
out work promptly. 

Messrs. LAURENCE, Scorr & Co., Lrp., of Norwich, have just 
issued & new circular showing some of their specialities, including 
motor winches, as made for H.M. new yacht Victoria and Albert, with 
patent interl hand-brake gear and drum oontroller. Some 
views of their standard lines of motors, such as they have supplied 
in large numbers to Vickers, Sons & Maxim, Cadburys, and the 


Birmingham Bmall Arms Оо., ap : 


А catalogue of hand, Wan and electric lifts, hoiste, cranes, 
&c., has been published by the Sarrrr Lirr AND ELEVATOR Co. 
(M. T. Medway), of Albert Works, Rolt Street, Deptford. Electric 
lifts for passenger and service, direct coupled, with patent 
lift controller, electro-magnetic brake, over-travel trip switches, and 
for continuous or alternating current circuits are detailed and illus- 
trated. The book also contains a description of an electrically- 
driven friction hoist, and a variety of hoisting machinery such 
as to make it useful to architects and engineers who have to do 
with the erection and equipment of large buildings where lifts are а 
necessity. 

А new pamphlet (No. 48) has been sent to us by Messrs. ERNEST 
Bcorr & Моонтл:н, Lrp., of Newcastle-on-Tyne, containing 5 
description of electrical plant which they have supplied for the 
Polton Colliery of the Lothian Coal Co. "The installation comprises 
а 130-r.H.P. horizontal engine driving by belt a 70-xw. continuous 
current dynamo, and а 75-н.р. motor driving a set of duplex centri- 
fugal pumps. 

A new list which has been brought out by the Dowsine RADIANT 
Herat Co., Ltp, of Budge Row, E. O., places before the trade and 
users generally several new and neat types of these well-known 
luminous electric radiators. Ав the season is now at hand no doubt 
the list will be in demand among electrical installation contractors. 

Messas. Turner Bros., of 134, Upper Thames Street, have 
issued a catalogue giving dimensioned drawings of electrical sheets 
for dynamos and transformers, in squares and rectangles of 
dimensions up to 66 in. wide, including dynamo armature discs, 
laminated pole tips. stator and rotor and transformer stampings. 

From Мевзвв. Orronp, WILSON & BaRTLD, manufacturing 
electrical engineers, of 98, Woodcock Street, Birmingham, there 
bas come to hand a list (20 pp.) giving illustrations and prices of 4 
few of their specialities. These include automatic time switches, 

hotographic arc lamps, resistances, measuring instruments, thestre 
ighting accessories, switch service fusee, main switches, electr:- 
lanterns, and so on. The firm make a numerous class of apparatus 
beyond those mentioned, and they also have a special repair de- 
partment for dynamo and motor work. 5 


(Continued on page 467.) 
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THE NEW ELECTRICITY WORKS OF THE 
MANCHESTER CORPORATION. 


Tue article under the above title, in which, in June and 
July last, we gave an account of the recent developments at 
Manchester, will be fresh in the memory of our readers. 
Through the courtesy of the chief engineer, Mr. G. F. 
Metzger, we are now enabled to supplement it by illus- 
trations and particulars of the large generating sets which 
are in course of erection in the new engine room at Stuart 
Street works. 

The two main engines which were supplied by the Wallsend 
Slipway and Engineering Oo., Ltd., and which are illustrated 


receivers. All hot parts of the engines are lagged with 
sectional magnesia and covered with steel sheeting. Metallio 
packing is used in all the stuffing boxes. The pistons 
are of cast-iron, with cast-iron packing rings, The 
slippers are lined with white metal, and work in guides 
bored out to different centres to prevent the rods from turning. 
The main bearings are of gun-metal, carried in the bed- 
plate, and lined with white metal; water jackets are pro- 
vided to all frictional parte for use if necessary. The 
crankshaft is of steel, bored hollow throughout, and 
special attention has been given to the balancing 
of the cranks; the valve gear is of the Corliss type, 
with provision for adjusting the cut-cff from the switch- 
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WALLSEND SrLrPWAY Co's 6,000-н.р. ENGINS. 


herewith, are of the triple-expansion vertical type, having 
four cylinders and four cranks each ; the pressure for which 
they are designed is 190 lbs. per sq. in. at the stop valve, 
the steam being superheated to а temperature of 500? F. 
They will be used in conjunction with surface condensers, 
giving & vacuum of 27 in. The normal output of each 
engine is 6,000 r.H.P., running at 75 revs. per minute, and 
the emergency output 6.500 I. H.P. for two hours; when 
running non-condensing the output will be 5,000 I. H.P. The 
engine is mounted upon a cast-iron bed-plate of box pattern, 
provided with wells to catch waste oil; the corresponding 
alternator is mounted on independent bed-plates, with a main 
bearing on each side. The cylinders are fitted with hard 
cast-iron liners, and steam jacketed, except in th» case of 
the low-pressure cylinders ; the cylinder covers are also 
jacketed, and finished bright inside, Relief valves are 
fitted at both ends of each cylinder, and also on the 


shown in the illustration. 


board. Each engine is fitted with two governors, driven 
from the crankshaft with positive gearing; one governor 
controls the speed within 2 per cent. from the mean between 
no load and full load, with a momentary ran up of 5 per 
cent. when the full load is thrown off. Provision is made 
for adjusting the speed within a range of 5 per cent., up or 
down, by hand. The second governor is provided to prevent 
excessive speed being attained, in case of accident. The 
fly-wheel is mounted on the low-pressure end of the crank- 
shaft, and is designed to give an angular variation in one 
revolution not exceeding з! у. The air and circulating 
pumps are driven from the h. p. and i.p. croes-heads, as 
The engine is provided with 
forced lubrication throughout, at a pressure of 50 lbs. per 
sq. in., the oil pumps being direct driven from the shaft ; 
auxiliary sight-feed lubricators are fitted to all parta. 


Electrically-driven oil pumps are provided between the oil 
F 
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separator (exhaust steam) and the main engine oil tank. 
Steam separators are provided on the main steam pipes, and 
arrangements are made for working the main valves 
Tubnlar receivers for reheat- 


from any of the platforms, 
ing the steam with live steam 
at boiler pressure are provided 
between the cylindera. Elec- 
trically - driven barring gear 
is provided for turning the 
engine. The guaranteed 
effieiency of each engine is at 
least 91 рег cent, and the 
Steam consumption is not to 
exceed 11 lbs. per I.H.P.-hour 
condensing, or 18 lbs. when 
non-condensing. 

The very massive and im- 
posing proportions of these 
fine engines, the largest yet 
installed for electrical gene- 
ration in this country, are 
well shown ia the illustration, 
though their shapely build tends 
to conceal their true magnitude ; 


some idea of the latter, however, . 


may be gathered by comparison 
with the stature of the work- 
man standing in the back- 
ground. The cylinders are 37, 
59, and two 72-in. in diameter, 
and the stroke is 5 ft. The 
shaft measures 30 in, in diameter 
in the fly-wheel, and 21 in. at 
the journals. The engine ig 32 ft, 
in height from the floor level, and 
50 ft. over the air and circulating 
pumps in the basement. 


The two alternators were supplied by the Electrical Co., 
Ltd., of London, and were built in the works of the 
Allgemeine  Elektricitite Gesellschaft, - at Berlin; tbe 


accompanying view shows one of the armatures in course 
of erection at the makers’ works, The alternators are of 
the three-phase type, generating at 6,800 — 6,600 volts, 
50 cycles per second; the normal output is 8,750 KW., 
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ARMATURE OF THE ELEOTRIOAL Co's 3, 750-Kw. ALTERNATORB. 


times the normal. 


with & power factor of 0:87, and 4,250 Kw. with а power 
factor of unity, while the emergency load for half an hour 


The armatures are of the stationary type, the magnets 


being carried on the periphery 
of the fly-wheel; the braced 
frame construction devised by 
the А.Е С. is used to support 
the armature core. The diameter 
of the rotating part of the 
generator is 27 ft., ite weight 
being 110 tons, whilst the total 
outside dimension of the gene- 
rator is 36 ft. 5 in. The wind. 
ing of the armature is of the 
usual type, connected  star- 
fashion. The field-magneta are 
excited from the auxiliary direct 
current service of the power 
station at 200—225 volta, and 
the power absorbed is specified 
not to exceed 36 KW., when the 
armature power factor is 087; 
the magnet poles are provided 
with amortisseurs to facilitate 
parallel running апа prevent 
hunting. Automatic lubrication 
of the main bearings is prcvided. 

The guaranteed performance 
of the machine is as follows :— 

The temperature rise of any 
prrt of the machine above that 
of the surrounding air, after 24 
hours’ run at fall normal current, 
is not to exceed 70° F. The mean 
fall or rise of pressure between no 
load and full load, or vice versd, is 


not to be greater than 74 per cent. with power factor unity, 
or 18 per cent. with a 
armature must stand a dead short circuit for two minutes 


wer factor of 0°87. The 


without injury, and the current must not exceed four 
The insulation tests include the appli- 
cation of 14,000 volte alternating for one hour between 
the armature circuits and earth, and between each other, 


sss === 


Vol. 5$. No. 1,847, Виртвмвив 18,1908.) THE ELECTRICAL REVIEW. 465 


and 1,000 volts alternating between the field winding and 
earth. 
The efficiencies are to be as follows :— 


Power factor. Full load. Half load. Quarter load. 
0:87 97 % 95 % 91 % 
10 97 % 96 % 94 9) 


The alternators must be able to endure an overload of 
15 per cent. on emergency for half an hour, and are to be 
capable of running 
in parallel with each 
other and with the 
existing machinery, 
on поп - inductive 
and inductive loads, 
and at all loads. 

Particulars of the 
new engine room 
within which these 
large generating sets 
will be housed, and 
of the boilers and 
auxiliary plant 
which will be used 
in conjunction with | 
them, were given in?n?n?è.n 


in which capacity he carried out all extensions to works, 
plant, cables, &c. In March, 1901, be was appointed 
City Electrical Engineer to the Corporation of Man- 
chester, and is now responsible for the running of their 
three generating stations, viz., Dickinson Street Works 
(direct current), 18,600 н.р. ; Bloom Street (direct current), 
12,000 H. p.; and Stuart Street (three-pba:e current), 
27,000 H.P., as well as the many sub-stations connected 
with the whole 
scheme. Не is, at 
the present time, 
putting down the 
two 6.000-H.P. 
three-phase units, 
d--cribed above. 
Both lighting and 
tramways are eup 
plied with power 
from the above- 
mentioned works, 
the total horse- 
power being 52,600, 
and the number of 
trame irs run, when 
all routes are com- 
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on p. 18 of the cur- 
rent volame. 

It remains for us to say a few words anent the personality 
of the chief engineer, Mr. С. F. Metzger, who is responsible 
for the specifications and plans to which these generators 
and the other extensions now in progress are being con- 
structed, as well as for the conduct of the whole of the huge 
electricity supply undertaking of the Manchester Corporation. 


WARREN HovusE: INTERIOR ОЕ Drawina Room. 


Mr. Metzger, although possessing a foreign name, is an 
Englishman, and served his complete engineering apprentice- 
ship (from 1884 to 1889) at Measrs. J. & H. Gwynne's, 
Hammersmith Ironworks, London. Не then entered the 
employ of the Metropolitan Electric Supply Co. as draughts- 
mau for designing central stations in their area of supply, 
and was first promoted to their Whitehall station as an 
assistant engineer, and later served in a similar capacity at 
their Sardinia Street station, but finally held the position of 
station superintendent of the Whitehall works. He resigned 
this post to join the firm of Messrs. J. E. H. Gordon & Co., 
and was by them entrusted with the erection and running of 


the high pressure direct current system in the Crystal 


Palace during the Exhibition of 1892. Messrs. Gordon 
then sent Mr. Metzger to Bray, Ireland, where he was in sole 
charge of the cable laying, and the erection and subsequent 
working of the steam and water-power station. In 1893 һе 
was appointed chief engineer and general manager to the 
Bath Electric Lighting and Engineering Co., and when, in 
January, 1897, those works were acquired by the Bath 
Corporation, they appointed him City Electrical Eogineer, 


WARBEN HOUSE. 


Oa March 8184, 
1903, the number 
of consumers was 
4,541, and the 
units generated 
in the various stations during the previous 12 months 
amounted to over 22 millions. The tramway demand alone 
is expected to reach nearly 20 million units this year, and it 
will be seen, therefore, that Mr. Metzger bo'ds the important 
position of being in charge of the largest electricity supply 
undertaking in this country. 


A PRIVATE HOUSE PLANT. 


AN interesting example of а modern electric lighting 
installation is that of Warren House, near Hayes, Kent, the 
private residence of Mr. Martin Ridley Smith; some 
illustrations of the house and plant are given herewith. 
Messrs. Dolby & Williamson, of Westminster, were the 
consulting engineers. The contract covered the supply 
and erection of a complete generating plant and storage 
battery, as well as the wiring for lighting and other 
purposes. The house was originally lighted with рав, and, 
as an example of the scrap value of gas lighting installa- 
tions, we may mention that the whole of the fittings, when 
removed from the building, realised the sum of 25s. 

The contractors for the electrical installation were Messrs. 
Tyler & Duncan, of No. 20, New Bridge Street, E.C. 

The generating plant consists of а Orossley horizontal gas 


WARREN House: Tue LIBRARY. 


engine having a maximum output of 29:5 B. H.P., at 250 
r. p. m.; the engine is of the latest type, fitted with an extra 
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heavy fly-wheel and outside bearing, and drives the dynamo 
by belt. Three tanks are provided for the cooling 
water. 

The dynamo was made by Messrs. Crompton & Co., Ltd., 
and is of their multipolar shunt-wound type, giving 100 
amperes at 105—150 volts, 800 r.p.m.; views of the 
dynamo and engine are given herewith. Adjoining the 
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WARREN House: Dynamo AND MAIN SWITCHBOARD, 


dynamo is the main switchboard, which we also illustrate, 
consisting of two panels of white marble, fitted up with 
ammeters and voltmeters, charge and discharge battery 
regulators and various main and circuit switches. Provision 
is made for extending the plant and for charging motor- 
Cara, 

The battery consists of 56 cells, of 
Messrs. Pritchetts & Gold's manufacture, 
having а capacity of 85 amperes for 
9 hours. А recording charge and dis- 
charge ammeter of Messrs. Elliott Broa’. 
muke, and a Chamberlain & Hookham watt- 
hour meter, are provided. 

The gas engine is started electrically with 
the aid of the battery, a special switch 
being fixed near the gas bag, a8 shown in 
the illustration, for this purpose; apart - 
from the time taken to warm up the ignition 
tnbe—7 to 10 minutes—the engine can be 
started up and set to work in 80 seconds by 
this means. 

The mains from.the engine room to the 
house consist f Callender’s lead-covered 
concentric cable, 87/16 gauge, carried in 
cast-iron pipes laid in trenches 2 ft. 6 in. 
below the ground level. From the main 
distribution board cables are laid to four 
distribution boards of the Edinburgh 
type, from which the lighting circuits are 
taken. A separate circuit supplies the 
stables. The wiring throughout bas been 
carried out on the “looping” system in 
wood casing, and it is interesting to note 
that no joint exists in the whole of the 
installation. 

Besides the ordinary lighting arrange- 
ments, an electric hot cupboard is installed, 
measuring 3 ft. 6 in. x 4 ft. 6 in.; electric 
kettles are also used in various parts of 
the bouse. We illustrate on the preceding page the interior 
of the library and drawing-room, showing rather the subject 
of the illumination than the means whereby it is effected ; 
for, as in most cases where the lighting is properly carried 
out, the electrical fittings are exceedingly unobtrusive—at 
any rate, in the daytime ! 


— 
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CHEAP AND SATISFACTORY 
CONSTRUCTION. 


By A. Н. М. 


So keen and close has competition in the electrical manu- 
facturing world become, that it behoves 
those who would avail themselves of the 
law which provides for the survival of the 
fittest to see to it that every possible 
economy, consistent with maintaining the 

С efficiency of the article unimpaired, is taken 
advantage of. 

In the construction of certain classes of 

^ At switch work, there are directions in which 

economy may well be effected without 

lessening the working life, or affecting the 

ratisfuctory operation of the apparatus. 

For instance, take the case of a main 

installation switch, destined to be enclosed 

in a cast-iron case and finally fixed in some 
underground passage or cellar, aud pro- 
bably not brought into operation or even 
looked at once in a year. In the case of 
such a switch we often find that an article, 
expensive in construction, and as carefally 
finished as though intended for a main 
switchboard, is supplied and fixed. 

As every manufacturer knows, finish 
represents a large proportion uf the cost 
of such articles, but it would appear tbat 
this item is of very small advantage in 
apparatus intended for work of this nature. 

Such brass castings as are employed 
might, instead of being accurately filed or 
shaped up and lacquered, be left in a less highly finished 
condition, and c»uld be enamelled instead of going through 
the more expensive process of lacquering. 

The contact-making arm is frequently an expensive affair 
of solid copper or brass, over which much time has been 


Warran House: Gas ENGINE. 


spent in filing, polishing and lacquering. Неге, again, 
economy might easily be effected by making the arm itself 
from a soft iron casting, and the contact-makiog bridge 
from copper stampings, the iron arm being stove-enamelled. 

The above remarks will particularly apply to the largely 
used class of switches, fuses, circuit breakers, &c., required 
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for electric power installations, as such are, or should be, 
always enclosed in iron cases. ~ 

^* In the foregoing instances, the essential requirements are 
capacity for the work for; which they are designed, and 
mechanical strength, the question of finish being so imma- 
terial, that there is scope for a very large saving in manu- 
facturing cost in that particular. 

American manufacturing practice has always followed the 
lines indicated above; in fact, has, in many cases, carried 
the principle too far, that is to say, has not paused at the 
limit wbich cannot be exceeded without impairing the actual 
efficiency of the apparatus. Perhaps in no direction is 
flimsy construction so marked as in the foreign manufac- 
tured rheostat:trade, where competition has finally evolved a 
type of article which can in many instances only be described 
as impossible, from an engineering point of view. 

The liberal substitution of iron castings in place of brass 
or wrought parts is legitimate enough, but the character of 
the terminals, for instance, ought at least to bear some rela- 
tion to the horse-power of the motor with which the switch 


is intended to be used, instead of, as is so frequently the case, - 


consisting of a poor little device to which no man living can 
attach a cable. 

In connection with the same class of apparatus there is, 
unfortunately, a very much more serious defect which cannot 
be overlooked, or, as it would possibly be more correct to 
вау, which speedily brings itself to the notice of the unfor- 
tunate user. The writer refers to the resistance itself, which 
is, in order to save cost and space, cut down to the lowest limit 
as regards carrying capacity, with the inevitable result that 
the coils are constantly burning out and proving anything 
but economical to the user in the long run. 

The above is a typical instance of cheap and unsuatis factory 
construction. 

The writer was recently comparing some circuit breakers 
by different makers, and found in some manufacturers’ work 
a marked tendency to cheapen construction by the adoption 
of well designed and neatly finished enamelled malleable iron 
castings in place of massive shaped and finished brass or 
gun-metal parts. 

It will, of course, be understood that this applies only to 
Buch parte as are not required to carry current, brass or 
copper always being provided for that purpose. 

Under no circumstances is the writer an advocate for 
cheap and flimsy construction, but, at the same time, he is con- 
vinced that there are many economies which may legitimately 
be effected, and of which the British manufacturer must 
avail himself, in order to be in the best position to check 
the inroads of foreign competition. 


BUSINESS NOTES. 


(Continued from page 462.) 


Catalogues and Lists.—The approach of the arc light- 
ing season has been signalised by the receipt of several lists relat- 
ing to illumination and heating specialities. One of these is a 
priced circular of miniature arc lamps for shop and house lighting, 
issued by Мв. G. Ввлогик. 

Messrs. D. SAR TONI & Co., Lro, of 28, Ely Place, Holborn 
Circus, E.C., have just issued from tbe press а list (G) in which 
prices are given of Supra” brush-holders, carbon copper brushes, 
foliated rolled metal dynamo brushes, and arc lamp carbons. A full 
description appears of а novelty which the firm is now offering for 
the first time, i e., a safety suspension lock for are lamps. The illus- 
trations show а sectional view of the device, and a lamp with it 
placed in position. It is made in two standard sizes, suitable for 
wire ropes measuring up to ? in. and 1} in., respectively. The latter 
size type can be supplied combined with an automatic coupling 
arrangement, which makes and breaks the circuit when the lamp is 
raised or lowered, thus avoiding loose hanging wires. The appa- 
ratus is claimed to be quite simple and to afford absolute security 
against accidents. 

Mx. Н. DupLEYv BanLow, of 237, Shaftesbury Avenue, W. C., 
gives a few facts relating to his patent device for ensuring slow 
starting and stopping of lifts, hoists, &c, in barmonically graduated 
manner, irrespective of the speed of motor or prime driving shaft. 
It is claimed to obviate complicated controllers where electric lifts 
are used. 

The CAMBRIDGE SCIENTIFIC INSTRUMENT Co., LTD., has issued an 
excellent and very useful list particularising tbe Duddell patent 
oscillographs. А very full description of the apparatus is accom- 
panied by illustrations of the different types, the methods of 
working, and many copies of records taken with the oscillograph. 


Mxssns. FULLER, MacLEoD & Co. have issued a new list 
(Section T) in which prices and pictures are given of their tele- 
phones, switchboardsand accessories. The illustrations of different 
types of telephonic apparatus are of a very high class and most 
effective in showing up details. Other sheeta, issued separately, 
deal with the Lux incandescent lamps, lamp shades, small motors 
for fan and power work, and ceiling roses. 

A new Jandus arc lamp price list has been issued by Mssns. 
Drake & GoRHAM, LTD. Single and double enclosure types for 
continuous current are placed before the trade, of standard, com- 
mercial and spherical globe patterns. Lamps for alternating current 
circuits are likewise detailed, and prices of numerous spare parts 
are clearly set forth. 


Books Received.—‘ Economic Notes on Insular Free 
Trade,” by the Right Hon. Arthur J. Balfour, M.P. London: 
Longmans, Green & Со. 1903. 1s. net. 

" Whittaker's Electrical Engineer's Pocket Book,” edited by 
Kenelm Edgcumbe. London: Whittaker & Co. 38. 6d. net. 

“ Electrical Installations,“ by Rankin Kennedy. Vol. V. London: 
The Caxton Publishing Co. 98. net. 

* Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XIX., Nos. 8 and 9. Newcastle: The 
Secretary, N. E. C. I. E. and 8. 

“Science Abstracts,“ August 25tb, 1903. 
London: E. and Е. N Spon, Ltd. 1s. 6d. each. 

“The Manufacture of Iron and Steel Tubes," by E. C. R. Marks. 
2nd edition. Manchester: The Technical Publishing Co., Ltd. 
1903. 5s. net. 

“ Governors and Governing Mechanism," by H. R. Hall. Man- 
chester: The Technical Publishing Co., Ltd. 1903. 2s. 6d. net. 


Dissolutions and Liquidations.—The London (7azet/e 
of 15th inst. contains notice of an application, wh‘ch ів to be heard 
on September 23rd at the Law Courts, for winding up G. F. Milnes 
and Co., Ltd., by the Court, or, in the alternative, for the con- 
tinuance of the voluntary winding up under the supervision of the 
Court, and that Mr. H. H. Bloomer, chartered accountant, of 
Birmingham, or some other fit and proper person, may be appointed 
liquidator in the place of Max Meyer, the voluntary liquidator, or, 
in the alternative, to act jointly with him as liquidator. The 
E has been presented by Messrs. John Lysaght, Ltd., of 

ristol. 

Messrs. F. A. Clayton and W. Turner (Clayton & Turner, elec- 
trolier makers and art metal workers, Manchester) have dissolved 
partnership. Mr. Clayton attends to debts and continues the 
business at the old addresses as Clayton & Co. Mr. Turner is to 
carry on business on his own account at 178, Btockport Road, 
Levenshulme. 


Trade Announcements.—O wing to increase of busi- 
ness in the Birmingham district, the British Westinghouse Electric 
and Manufacturing Co. has had to establish & new district office in 
that locality, under the management of Mr. G. K. Chambers, 
formerly contract manager of the British Insulated Wire Co. The 
address of the new district оћісе, which is now iu full operation, is 
Central House, New Street, Birmingham. 

Messrs. William Macdonald & Со. (Wm. Rickard's electric wires 
and cable suppliers) of 118, Queen Victoria Street, E.C., have 
formed their business into a limited company, with the title the 
British Electric Calibrated Fuses, Ltd. 

Mr. Gwynne has retired from the business of Gwynne & Co., 
which he has conducted for the past 50 years at Brooke Street Works, 
Holborn, E.C., and Меввгв. J. and Н. Gwynne, Ltd., engineers, of 
Hammersmith Iron Works and 81, Cannon Street, have bought up 
his entire interest. They have taken over the staff, including Mr. 
Neville G. Gwynne, who has latterly managed the business. The 
business will be conducted at the Brooke Street and Cannon Street 
oflices as heretofore. 

The Berliner Telephone Manufacturing Co. has removed to larger 
premises at 200, Upper Thames Street, E.C., where a large stock 
will be carried, and most orders will be executed by return. 

The Bristol premises of Messrs. Veritys, Ltd. have been removed 
from Edinburgh Chambers, Baldwin Street, Bristol, to 3, Queen's 
Square, Bristol, where they have taken extensive premises, stores, 
showrooms, &c., owing to increased business and for the better 
convenience of their customers in the West of England and Wales. 
By means of these alterations Messrs. Veritys are able to carry a 
larger stock for prompt deliveries. 


Electric Lifts.—The Royal apartments used hy Н.М. 
the King last week at Doncaster racecourse have been furnisbed 
with an electric passenger lift by Messers. Archibald Smith and 
Stevens. The machine is a duplicate of that erected for the King’s 
personal use at Epsom by the same firm, and was during the King's 
visit under the care of Mr. Major on behalf of the makers and of 
the Doncaster Race Committee. 


(Parts A and B.) 


ELECTRIC LIGHT AND POWER NOTES. 


Ayr.— The electricity department this year shows a 
surplus of £300. The number of consumers amounts to 651, an 
increase of 151 over the previous year. The number of lamps 
connected was 4,080 against 2,715. The total unita consumed were 
1,014,774. The revenue from private lighting at a charge of dd. 

r unit was £4,864, an increase of £1,099; the revenue from public 
ighting at 2d. per unit was £3,547, an increase of 41, 399. Traction 
and other sources of revenue brought the income to £10,611. Last 


year there was a deficit of £756. Tne salary of Mr. Roland Marsball 


electrical engineer, has been increased to £300. 
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Ballymena. — What could be more engaging in ite 
artlessness tban the action recorded below? The U.D.C. was 
asked by the B. of T. what steps it had taken to carry out its prov. 
order of 1897. In reply, the Council decided to ask the Board to 
extend the time of the order until the town had decided whether 
it would go in for electric light or not ! 


Bognor. — The U.D.C. has adopted the scheme put 
forward by the Industrial Engineering Co. for supplying electricity 
{о the town. 


Bo'ness,—The T.C. last week received a letter from Mr. 
Ogilvie, of King & Co., electrical engineers, Leith, in which he 
stated that he understood that they had agreed to appoint bim con- 
sulting engineer. He now learned tbat the National Wiring Co. 
objected to hisappointment, on tre ground that he was a member of 
а firm of contractors. Had he been aware tbat they had а right to 
do so he would never have allowed his name to be considered at all, 
and he now withdrew his application. The withdrawal was 
accepted, and the Council appointed Messrs. Burstall & Monkhouse, 
London, as the Council's consulting engineers for the electrical 
scheme. 


Brighton.—Mr. Arthur Wright, consulting engineer, has 
recommended the Т.О. to charge for energy in the extended area 
7d. per unit for 490 heurs a year and 1d. afterwards, This will, he 
says, bring the average price to 4 3d. per unit. | 


Cambridge.—The University Library at Cambridge is 
to be lit by electricity. In view of the priceless nature of its 
contents, very special precautions are being taken to prevent any 
risk of fire, and Messrs. Handcock & Dykes, of Westminster, have 
been called in to advise on the subject. "We understand tbat the 
contract has been let to the Cambridge Electric Supply Co. 


Cheltenham.—In a discussion recently at the T.C. 
meeting, it was stated that the electricity undertaking bad in eight 
years resulted in a loss of £17,000. The chairman of the Lighting 
Committee replied that this sum had not come out of the rate- 
payers’ pockets; it was placed to a suspense account, and was 
balanced by £10,010 in the sinking Jund and another £4,425 awaiting 
investment. He maintained that the undertaking had made a 
profit of £21,038 during the eight years. This kind of finance, we 
need hardly point out, is just the sort of thing that brings discredit 
on municipal management. The loss, of course, cannot be seriously 
denied; but to say that it is balanced by the sinking fund is as 
much as to say, "If I owe Тош а shilling and Dick another, І can 
pay them botb, because I have a shilling in my pocket!” It would 
be far better for all parties, besides being the only honest course, to 
admit the loss, and to endeavour to remedy it, instead of juggling 
with figures in order to hoodwink the ratepayers. 


Clydebank,— The T.C. has concurred in the plebiscite 
decision that the electric lighting of the burgh be carried out by the 
Clyde Valley Electricity Co. 


Farnborough.—The U.D.C. has received an offer from 
the Farnham Gas Co. for the supply of the town with the electric 
light. 


Horsham.—The U.D.C. has received from the L.G.B. 
sanction to raise a loan of £9,500 for E.L. extension purposes. 
There are now 4,275 lamps connected, and applications for 1:5 more 
have been made. 


Hudderstield.—A deputation has waited on the Elec- 
tricity Committee of the T.C. with a view to the extension of the 
electricity mains to the township of Golcar. The deputation 
decided to recommend the District Council to approve similar terms 
to those arranged between the Corporation and the Linthwaite 
Council, subject to the mains being laid in the principal streets 
within two years from the commencement of the order. 


London.—BaATTERSEA.—We understand that the para- 
graph published in our last issue, relating to trouble with the 
Borough Council's employés, was without foundation in fact, and 
we have pleasure in making this correction. 
` SHoREDITCH.—The estimates submitted to the B.C. on Tuesday 
provided for working expenditure to the amount of £21,769 for the 
electricity undertaking during the six months to end March 31st, 
1904. This makes the total estimated expenditure for the year 
£44,056. It was stated that the estimated surplus was £1,751. 
Sanction was given for capital expenditure of £1,350 to provide 
additional store accommodation in Coronet Street, and £350 for 
running a larger main along Wilson Street. The Lighting Com- 
mittee reported that the last-named expenditure was necessary to 
comply with an application for a supply of current amounting to 
500 amperes, from which a yearly revenue of £500 would be 
received. 

BmBRMONDSEY.—On Tuesday the B.C. considered a long report 
from Messrs. Kincaid, Waller, Manville & Dawson upon proposed 
extensions to the electric undertaking. They recommended that 
the following plant be installed at once: — Engine house:—One 
300-Kw. dynamo of 480—500 volts, direct coupled to a high-speed 
three-crank triple-expansion engine, with proportion of spares, 
£2,900; engine and generator foundations, £220; additions to 
main switchboard: one generator panel, three feeder panels, two 
booster panels, cable connections, £690; two booster transformers 
for outside district feeders, £800. Destructor house :— One additional 
boiler of the same size as the existing boilers; two additional 
destructor cells, overhead storage tank for artesian well water, 
extension of destructcr house building — in all, £5,510. 
Low pressure feeders and distributing mains for the supply at 


Rotherhithe, £11,078; 35 arc lamps, with mains, switch 
pillars, &c., £1,761; engineering and contingencies, £2,295; 
total, £25,254. Further plant to be installed when extensions to 
buildings are completed:—Engine house:—One 300-Kw. 500- 
volt dynamo, direct coupled to high-speed triple-expansion 
engine, £2,900; additional balancer, £300; further additional 
switchgear; one generator panel, cable connectionr, balancer 
panels, £400; extension of engine house to receive above 
set and space for two farther sets, including engine foundations, 
£3,450. Boiler house :—Two boilers of the water-tube marine type, 
each to evaporate normally 11,000 Ibs. of water per hour with 
steady steaming, and 14,000 lbs. if requisite, complete with fittings, 
£2,400 ; new boiler house building, 44, 282; foundations for two new 
boilers, 2100 ; economisers for two new boilera, £400 ; superheaters, 
£240; chain grate stokers, £440 ; main flue and up-takes with con- 
nection to existing underground flues, £520; induced draught 
apparatus, consisting of motor-driven fan and connections to flue, 
£400 ; extensions to steam, exhaust, feed and drain pipes, additional 
feed pumps and connections, 4800; coal conveyor and elevator, 
with receiving hopper and electric driving gear, £900 ; coal bunkers 
to serve four boilers (two boilers only being installed at present), 
providing storage for 200 tons of coal, £1,000. Wiring of building 
extensions, including offices, £350; booster transformer rooms, 
stores and offices over same, £1.590; extension of engineers 
offices, £533; incidental works, £750; add 10 per cent. for en- 
gineering and contingencies, £2,173; total, £23,908. Mr. Сол, 
chairman of the Lighting Committee, explained thet the scheme 
differed in several respects from that previously prepared by Mr. 
Vincent and Mr. Angel, that the proposed sub-station at Rother- 
hithe would be done away with, and that the total cost would be 
smaller than in the first scheme. It was decided to carry out the 
extensions in accordance with the report of the consulting 
engineers, who were retained at an inclusive fee of 24 per cent. 
Messrs. Kincaid, Waller, Manville & Dawson reported that not- 
withstanding the hardness of the water from the artesian well, the 
purifier supplied by the Stanhope Co. bad proved to be capable of 
dealing with it in a thoroughly efficient manner. There was 
therefore no reason now why the water should not be used regularly 
in the boilers. 


Maidstone.—The Corporation Electricity Committee on 
Friday recommended the T.C. to apply for a loan of £1,770, the sum 


necessary to adapt the machinery at the electricity works to traction 
purposes. 


Queenborough. — The reconstruction of the Flushing 
Pier at Queensborough, in the Isle of Sheppey, destroyed by fire 
some years ago, and belonging to the South-Eastern and Chatham 
Railway Co., is fast approaching completion. The whole of the 
gigantic structure is now electrically equipped througbout, all the 
cranes, capstans, £c., being driven by electricity from the new 
power station erected on the plant. For lighting the pier there 
are eight arc lamps of 2,000 с.р. each, and about 200 incandescegt 
lamps. "The installation is worked on the twc-wire aystem, supply- 
ing continuous current, at a pressure of 239 volts. The generating 
plant consists of two Electric Construction ('о.'в direct driven steam 
sets (Willans), each capable of giving an output of 60 H.P. when 
running at а speed of 460 revolutions per minute, and the engines 
are of the central valve compound type, suitable for working con- 
densing or non-condensing, as required, with a pressure of 150 lbs. 
per sq. in., and also capable of giving 90 B H.P. continuously. The 
generators are of the E.C.C. standard bipolar type, shunt wound, 
and suitable for supplying power direct or charging batteries. The 
boilers are two in number, of the Lancashire type, suitable for 
working at a steam pressure of 150 lbs. per sq. in., or 180 lbs. it 
required. Each boiler is of sufficient capacity for working both 
engines, and natural draught is employed. Thereare also included 
the necessary feed pumps, injectors, and condensing plant. The 
battery forms a reserve, which may be drawn upon in heavy 
loads, and works in conjunction with a Highfield patent booster 
(the E.C.C. are the sole makers), by reason of which steadiness of 
the electrical pressure is maintained should the load be suddenly 
increased or diminished. The main switchboard is mounted in a 
polished wood frame, and is made of enamelled slate, upon which 
are mounted the necessary instruments and switching apparatus. It 
is divided into four panels, two for the generator circuits, one for the 
power and lighting circuit, and one for the battery and boosting 
circuit. It may be added that all horse labour on the pier has been 
supplanted by the new motive power. Mr. S. Jones is the com- 
pany's engineer-in-charge. 


Southend.— Last week а L.G.B. inquiry was held into 
the application of the Corporation for sanction to borrow £20,000 
for the purpose of increasing the plant at the electrical worke and 
extending the mains, these developments being necessary through 
the demand for lighting. The number of lamps that had been 
connected up to the present was 28,000, and the figures 
up to March 3166 last, when the financial year ended, 
showed a working expenditure since October of £4,318 19s, while 
the income had been £5,214 15s. 9d, leaving a gross profit of £895 
168. 9d. Ав the repayment of loan and interest amounted to £1,889 
78. 9d., there was a net deficiency of £993. 


Teddington.—The U.D.C. has accepted the offer of the 
Twickenham and Teddington Electric Supply Co. to light 12 lamps 
by electricity, free of cost, as an experiment, and in order to com- 
pare electric lighting with gas lighting. 


Walton-le-Dale.—The U.D.C. has decided to take steps 
to obtain a prov. order for electric lighting. A company has 
already given notice of its intention to apply for powers to supply 
the district. 
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Walten (Surrey). — The D.C., after considering an 
offer from the Weybridge Urban Electric Supply Co. to light the 
district, referred the whole question of the policy to be adopted, 
їп regard to the prov. order recently obtained, to а committee. 


Whitehaven.—The L.G.B. has sanctioned the raising of 
а loan of £2,500 for electric lighting purposes. 

The Corporation has offered to light the harbour with electricity 
on terms ranging between £355 and £432 per annum, according to 
the kind of lamps used. 


Windsor.—The T.C. has appointed a special committee 
{о consider whether tho future lighting shall be by gas or 
electricity. 


ELECTRIC TRACTION NOTES. 


Aberdeen.—At the half-yearly meeting of the Great 
North of Scotland Railway Co., Mr. Ferguson, the chairman, said 
that the competition of the electric tramways in the neighbourhood 
of Aberdeen had cut into the receipts of suburban trains, and the 
projected new trams towards Donside, on the one hand, and up 
Deeside on the other, were sure to prove a further serious rival. 
With a view to meeting this, the directors were seriously considering 
whether they could not adopt some description of motcr-carriage, as 
was now being experimented with on the London and South- 
Western and the London, Brighton and South Coast Railways. 


Aston Manor.—The T.C. has accepted Mr. George 
Trentham's(Birmingham) estimate of £32,500 for the permanent 
way work for the new electrical trams. The contract covers the 
routes from the Birmingham boundary, and includes Aston Road, 
Aston Road North, Lichfield Road and Victoria Road—all double 
track, with the exception of a short single line balow the railway 
bridge at Aston Station. All the material used must be of British 
manufacture. The question as to whether single or double 
track can be used in Park Road has been referred to the 
B. of T. for settlement, as the road in question, if the road- 
way of 30 ft. 4 in. is allowed, will necessitate the footpath being 
reduced to 6 ft. At the same meeting the clerk was authorised to 
negotiate loans as follows:—Purchase of tramways, £70,000; for 
permanent way contract, £32,500; overhead work, £10,000 ; elec- 
tricity supply station, £62,000. The supply station waa informally 
opened this week. 


Ayr.—The past year’s working of the Corporation Tram- 
ways shows the total number of passengers carried to be 3,201,586, 
and the revenue £13,775. The average fare per рачвепрег was 
103d., and the average drawings per car-mile 9:85d. After allow- 
ing for depreciation and sinking fand there is a surplus of £1,538 
for the year. The capital spent to date amounts to £74,220. 


Bromley.—At the last meeting of the R.D.C. a letter 
was remd from Edmundson's Electricity Corporation, offering to 
formulate a new tramway scheme. No action was taken on the 
communication. 


Kirkcaldy.—The extension of the tramways route is 
approaching completion, and it is anticipated that the whole system 
will be completed by the end of November. 


London.—CavsEnwEkLL.—The B.C. has received a com- 
munication from the Board of Trade stating they have approved of 
the plans of the L.C.C. for the reconstruction and construction, on 
the underground conduit system, of the following tramways :—(«) 
from Camberwell Green viá Denmark Hill, Champion Park, Grove 
Lane, Dog Kennel Hill, Grove Vale and Lordship Lane to near the 
junction of that thoroughfare with Crystal Palace Road, (5) at Den- 
mark Hill connecting the above tramway with the existing tram- 
way in Coldharbour Lane. 


Manchester.—The completion of the municipal tramway 
system is having a damaging effect on cab and omnibus business in 
Manchester. All the main thoroughfares of the city are now 
served with cars, which the public find enables them to get from 
pace to place as expeditiously as by cab hire, and at very much 
ess cost. The casual omnibus and wagonette service, which 
formerly served а useful purpose, bas now practically disappeared. 
In the year ending June, 1901, 762.cab licenses were issued, in the 
following year 677, and in June last 576. These reduced figures 
are accounted for by the decreased use of the cabs by the public 
since the opening of the tramways. 


Salford.—The tramways report just issued for the year 
ending March last shows that during the 12 months а gross surplus 
was made of £39,856, out of which the Committee find it possible 
to appropriate £10,000 as & contribution in relief of the rates. 
During the year 16 miles of single track were added to the system, 
which practically completes the reconstruction scheme authorised 
by Parliament. In all, the cars run over 35 miles of track in the 
borough, and 8j miles outside its boundaries. During the period 
covered by the report over 28,000,000 passengers were carried, the 
receip's being £144,486 odd, and the mileage run 3,380,590. The 
highest receipts in one week were £3,632 ; that was in Whitsun-week. 
The total working expenditure amounted to £104,969, of which 
£27,984 was for electric current, supplied at 2d. per unit, less 
24 per cent. The running of the cars has been attended with some 
few accidents; the fatalities during the past year numbered seven. 
The electric . expended for haulage, lighting, &c., was 
3,970,434 units, for which! 2d. per unit, less 24 per cent, was 


charged by the Electricity Committee. The Tramways Committoe 
congratulate themselves on being able to show so satisfactory а 
profit, considering that the receipts cover а period when а large 
part of the track was in process of reconstruction. There is every 
reason to expect much better results next year. 


Sunderland.—At a meeting of the T.C. on the 9th inst. 
the Tramways Committee reported that they had had a letter 
from the Whitburn Parish Council asking for an extension of the 
tramways to that parish, but, after having had а report from the 
electrical and tramways engineers, they recommended that in view 
of the cost of such an extension it be not proceeded with at present. 
It may be mentioned that Whitburn is a fishing village north of 
Sunderland, and on the route of the proposed line by the B.E.T. Co. 
in their South Shields and Sunderland light railway scheme, the 
Bill for which has been twice rejected by Parliament. There is no 
railway within 21 miles. The Committee proposed that a pro- 
visioval order be obtained for authority to construct (a) a single 
line of tramway from Harbour View along new Recker Park Road 
Bouth, and St. George's Terrace to Roker Terrace; (^) а single line 
of tramway from Bridge Street along West Wear Street, Bedford 
Street, and High Street West to the south end of Bridge Street, 
subject to & satisfactory arrangement being arrived at with the 
owners of the property at the north-west corner of West Wear 
Street. The chairman (Mr. Summerbell) said in respect to the 
Whitburn line they had gone into the question of going even as far 
as Whitburn Bents (about two-thirds of the whole distance), and 
they found that that portion would cost 1s. 3d. per car-mile, and there 
was no prospect of such a return in both winter and summer. They 
did not abandon the idea of laying a line there ultimately to the loop 
lines suggested; these were proposed во as to facilitate traflic, and that 
at Roker was estimated to cost £2,300, and that at Bridge Street 
£1,600. Both would obviate the present necessity of stopping and 
changing the trolleys, and that at Bridge Street would clear the 
lines to some extent of standing cars, and expedite regular traffic. 
The Committee's recommendations were, after some discussion, 
carried. 

Wednesbury.—It is expected that the electrification of 
the portion of the tramway system between the White Horse Hotel 
and Holloway Bank—about which length there bas been consider- 
able negotiation between the Corporation and the South Stafford- 
shire (Lessee) Co.— will be completed in a month's time. 


Wolverhampton.—The tramway muddle has within the 
past week assumed quite a new phase, and there has been a signal 
triumph for the advocates of the Lorain system of traction. It 
was known at the beginning of last week that the Lorain 
Co. had intimated to the Corporation that they were not prepared 
to make any concessions, that they claimed to have fulfilled their 
contract, that they were entitled to the sum they had expended on 
the track, and that if the money were not immediately forthcoming, 
then the Corporation and the company must proceed to arbitration. 
A meeting of the Tramways Committee was held on ‘Thursday 
afternoon in last week, when the eub-committee—consisting of four 
members of the Council, wholly in sympathy with the Lorain Co., 
and who had been conducting the negotiations—reported the result 
of their labours, from which it appeared that the Corporation had 
offered the company £15,000 for the existing tramway. The offer 
was rejected,and fresh proposals were then made, but these met with a 
similar fate. The final communication of the company took the 
form of an imperative demand for the payment of the whole sum 
expended by them, nearly £25,000, by Tuesday in this week. 
Failing this the company intimated their intention of proceeding 
immediately to arbitration. The sub-committee, therefore, pro- 
posed that the Tramways Committee should recommend the 
Council to take over the existing tramways on the company’s terms. 
They pointed out that the company were willing to reinstate a 
portion of the existing boxes with an improved mechanism, but 
several membors appeared to be surprised that the company were 
not ready to attend to the whole of the boxes. Furthermore, 
emphasis was laid on the fact that the new boxes had had no 
practical test, and that their virtue was, after all, doubtful. Great 
stress was again laid upon the heavy cost of the Lorain system as 
compared with the overhead. The result of the discussion which 
took place was that the proposal of the sub-committee was defeated 
by six votes to five. Oa the question of submitting a report to the 
Council, ive members of the Committee voted in favour of, and 
five against, the proposal, one remaining neutral, as he could not 
see any good in such а report. 

The meeting of the Committee was, of course, held with doors 
closed to the representatives of the Press, as was also a 
meeting of the Town Council convened for the following (Friday) 
&fternoon. Indeed, with one or two exceptions—these being un- 
avoidable—all the meetings of the Committee and of the Council 
at which the tramway trouble has been debated, have been in the 
absence of representatives of the Press, who are not vouchsafed any 
information whatever. When, therefore, the Council met in private 
on Friday there was no report from the Tramway Committee, tho 
members had only the knowledge that the majority of the Tramways 
Committee were op d to payment and in favour of going to 
arbitration, which, indeed, was the attitude taken up by the decision 
of the whole Council on May 20th, after several days debate. The 
decision then arrived at, on the motion of Councillor Ernest White, 
was that the company be called upon to take up the track or proceed 
to arbitration. That deciaion has never been rescinded. This was 
the position of affairs when the Counoil met on Friday. It is stated 
that, at the outset of the deliberations, Alderman Mander, as chair- 
man of the Tramways Committee, was invited by the Mayor to make 
a statement to the Council. The worthy Alderman then proceeded 
to state what the exact nature of the last offer of the Lorain Co. 
amounted to. It had been generally rumoured, he said, that the 
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terms which the company put forward were that the Tramways 
Committee should hand over, not later than Tuesday, September 
15th, a sum down in hard cash of £25,000, or, in the alternative, 
submit to have the running of the trams stopped, and the questions 
in dispute submitted to arbitration. This, however, was not correct, 
for the terms first demanded were a cash payment of £25,000. 
Against this the Committee offered £15,000, which the company 
refused to accept. But, after further negotiations, they had been 
induced to some extent to give way by reducing their demand fora 
cash payment to £22,000, and they, on their part, would hand over 
to the Tramways Committee 6,000 new electric boxes, with $n 
improved mechanism, in exchange for the same number of boxes 
now in stock or in use, 1,000 only if the new boxes were, however, 
to be laid down at the company's expense. 

Alderman Mander then presented a number of figures in favour 
of the acceptance of the company's offer, and he claimed that the 
laying down of the improved boxes would reduce the cost of main- 
tenance of the present tramway system by £530 per annum. The 
figures, however, were strongly combatted by the opponents of the 
Lorain system; whilst supporters of the company warned the 
Council against being forced to go into arbitration, as the result 
might be damaging to the interesta of the town and entail upon the 
Corporation considerable additional expense, even if successful. 
After a prolonged and irregular discussion, a resolution in favour of 
the company's offer being accepted, was carried by a majority of 23 
to 15. Ten members of the Council were absent. 

It is stated that Alderman Mauder and the vice-chairman of the 
Committee (Alderman Craddock) endeavoured to prove that durin 
the last four months, by cutting down the expenditure, they had 
made а greater profit on the trams than had ever previously been 
the case. Mr. Shawfield, the electrical engineer, however, demurred 
to this statement. If he did not flatly contradict it, he did not find 
himself in perfect accord with the advocates of the Lorain system, 
but significantly adhered to the figures contained in his report, and 
did not retreat a single inch from the position he had taken up. 

The above resolution has to be contirmed at another special 
meeting of the Council, aud in the presence of the representatives 
of the Press. 

The question was accordingly raised as to whether at the special 
meeting open discussion would be allowed. It was pointed out by 
those who spoke in support of this course that it would be unfair to 
the several members now absent on holiday and from other causes 
to allow so important a resolution to be confirmed without their 
having had the opportunity of expressing their opinions thereon. 
Further than this, the public outside, who were largely interested 
and divided in opinion on the question, were entitled to have their 
minds enlightened as to the reasons which had influenced the 
majority in the Council in coming to the decision for takiug over 
the system. It was suggested that the speeches might be limited 
in duration, and Councillor Evan Evans proposed that open debate 
should be permitted with a limit of five minutes to each speaker. 
This, however, was strongly opposed by the Lorain party. The 
town clerk strongly objected to further discussion, and stated that 
during the whole of his 20 years' experience ав town clerk he could 
not remember a single occasion on which & subject that had been 
debated and decided upon by the Council in committee had been 
re-opened for discussion at any subsequent meeting. The only legal 
course was to formally put the confirming resolution to the vote 
without debate. Against this, it was urged that the question 
had been discussed in open Council on previous occasions, and 
there was no reason why it should not be briefly debated again, 
with the Press present, before coming to a final settlement. As one 
member jocularly remarked, “ The next special meeting is to be an 
open one, with the members of the Council muzzled.” Ultimately 
the meeting broke up in confusion. 

It may be added that the sub-committee who have been conduct- 
ing the negotiations claim that the Lorain Co. have made а con- 
cession to the Corporation in handing over some 6,000 new boxes; 
that, in fact, & saving of £533 per annum is effected. But it will be 
remembered that Alderman Mander, at а recent meeting of the 
Council, proposed a resolution calling upon the company to renew 
the whole of the boxes and put them into good order before the 
Corporation would accept the system. That resolution was rejected 
in May, and Councillor White's amendment carried, yet those who 
voted against Alderman Mander on that occasion have now voted 
fora bargain which to many may not seem as good. Many of them 
on that occasion ssid they could not consent to the Lorain system 
being adopted unless much better terms than those in the resolution 
were offered. 


TELEGRAPH AND TELEPHONE NOTES. 


Atlantic Cables in War Time.— The 7'7»es reports 
that Major Bland, of the Royal Engineers, was at St. Johns on 
8th inst., completing his inquiry into the question of defending, in 
time of war, the Atlantic cables crossing the Grand Banks. 


Postal Telegraphists,—4A large meeting of Post and 
Telegraph officials was held on Thursday, September 9th, at the 
Bull’s Head Hotel, Leicester. The chair was occupied by Mr. 
W. C. Steadman, L.C.C., who said they had succeeded, to a limited 
extent, in getting the present Postmaster-General to appoint a 
committee of what he termed experts. It was not to be supposed 
that they were satisfied with the composition of that committee. 
However, after all, by the appointment of that committee they had 
secured a great victory, and that was in the breaking down of the 
finality of the Tweedmouth Committee. That was assured, what- 


ever became of the inquiry. Should the recommendations of the 
Post Office Oommittee be unsatisfactory, by giving evidence, the 
employés would strengthen their position 10 times over for farther 
agitation. The Government derived a profit of between £3,000,000 
and £4,000,000 per annum out of the labour of the postal staffs, and 
the latter had, therefore, a right to demand more than they were 
receiving. Mr. E. Les, of Manchester, general secretary of the 
U.K.P.C.A., spoke in the advocacy of organisation, federation, and 
representation. Mr. Charles H. Garland, of London, entered a pro- 
test against the appointment of a bogus committee. Mr. G. H. 
Btuart, postal candidate for York, addressed the gathering on 
Post Office matters. Mr. Cheeseman, of the Fawcett Association, 
T spoke on postal politics, and was followed by Mr. Burt, of 
risto 


The Telegraph Wire Export Trade.—The export trade 
of this country in telegraph wire and apparatus connected there- 
with continues relatively very quiet, the shipments last month only 
attaining а value of £62,272 as compared with £391,207 in the cor- 
responding month of last month, and £900,358 in August, 1901. 
The quietness is also reflected in the returns for the eight months 
ending with August last, the shipments during which period only 
amounted to £1,528,466 as contrasted with £2,175,993 in the corre- 
sponding eight months of 1902. 


Telegraphic Interruptions and Repairs :— 
Cam. ° 


INTERRUPTED REPAIRED, 
Latakia- ee ee ee ee өе 
Trinidad-Demerara No. 1 oe ee 
Trinidad-Demerara No. .. s T .. Aug. 26, 1908 
Dominica-Martinique .. өө ee ee 
Bt. Lucia-Martinique .. ee eo eo 
1 ee ee ee ee May 1908 өө өө 
Martinique-Puerto Plata 


Cayenne-Pinheiro oe ee ee eo e» Aug. 1909 .. өө 
Bt. Lucia-St. Vincent .. oe ee ee ee Sept. 19, 1908 .. өө 
Reissa-Issa ee ee ee ee ee ee Oct. 22, 1903 ee ee 


Reissa-Yemani @e ee ee ee ee ee Oct. 1902 ee ee 
Paramaribo-Cayenne ee ее ee Ld 


New York-Haiti ec ee oe ° April 18, 1908 oe ee 

Bolama-Bissao .. i. a b sa Aug. 4, 1908 . 

Antigua-Guadeloupe . ive Aug. 9, 1908 

Corea-Seoul-Genzan .. sd s T .. July 30, 1903 

Delay vo Nassau, Bahamas .. 82 T .. Sept. 14, 1908 .. 
LANDLINES, 

To Puerto Barrios s as ee AA .. July 28, 1908 vs 

Rome-Pera i as e» os . Aug. 7, 1903 .. Sept. 11 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—October 8rd. The Municipal Authorities of 
Liége are inviting tenders until October 3rd for the supply of six 
electric tramcars. Particulars may be obtained from, and tenders 
are to be sent to, Le Bureau Administratif des Travaux, à l'Annexe 
de l'Hotel de Ville, Liège. 


Bermondsey.—September 21st. Dust destructor plant, 
300-к ү. steam generators, feeder boosters, motor balancer, witch; 
gear, cables, &c. See Official Notices Septembar 4th. 


Blackpool.—The Corporation wants tenders for a year's 
supply of arc lamp carbons. See “ Official Notices” to-day. 


Brighton.—October 5th. Steel rails, tramcars, pointe 
and crossings for the Corporation tramways extensions. See 
“ Official Notioes September 11th. 


Brisbane.—September 30th. The Deputy Postmaster- 
General is in the market for certain postal and telegraphic material. 


Cuba.—September 28th. Tenders are being invited 
until September 28th by the municipal authorities of Cienfugos 
for the concession for the electric lighting of the public streets 
and buildings of the town. 


France.—October 1st. The French Post and Telegraph 
authorities in Paris are inviting tenders until October 1st, for the 
supply of a large quantity of paper-insulated electric cables. 
Particulars may be obtained from, and tenders are to be sent to, 
Le Sous Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle 103, Paris. 


Holland.—October 1st. "Tenders &re being invited by 
the municipal authorities of Utrecht for the construction and 
equipment of a central electricity station for lighting and power 
purposes, and for the working of a tramway. 


Johannesburg.—September 21st. 70 10-amp., 40 25- 
amp. 10 50-amp. electricity meters See “Official Notices” 
September 11th. 


Johannesburg.—October 5th. A large quantity of steel 
rails, fishplates, tie-bars, &., for the Corporation tramways. See 
“ Official Notices " September 11th. 
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Johannesburg.—November 16th. Gas producer plant; 
gas engines and dynamos. Alternative :—Water-tube boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. See “ Official 
Notices” August 28th. | 


Launceston (Tasmania). — September 28th. 
more electric meters. See Official Notices " June 12th. 


horizontal steam engines, each suitable for driving a three-phase 
generator, for the Greenwich power station. See Official 
Notices” July 24th. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Manchester.—October Ist. 
See '' Official Notices” to-day. 


Rochdale.—September 26th. Electrical work at the 
Dearnley Workhouse. See Official Notices September 4th. | 


Roumania.—October 10th. Tenders are being invited 
until October 10th by the Roumanian State Railway Authorities in 


500 or 


1,200 electricity meters. 


Bucharest, for the installation of a complete electric lighting plant 


at the railway works in that city. 


Salford.—September 19th. 
“ Official Notices September 4th. 


Sheffield.— October 8th. 25 double-deck cars with 
trucks and equipments. See Official Notices to-day. 


Sweden.—October 15th. Tenders are being invited by 
the municipal authorities of Gelfe until October 15th for the supply 
of six electrical cranes. 


High-tension cable, See 


CLOSED. | 


Aldershot.—A contract has been placed with the 
Sir Hiram Maxim Electrical and Engineering Co., Ltd., by the 
War Office, for high voltage lamps for use at Aldershot. 


Cheadle and Gatley.—The Tramway Committee of the 
U.D.C. has accepted the tender of Messrs. Briscoe & Sone, Stockport, 
for laying the permanent way of the electric tramway from Cheadle 
Bridge to Gatley, at £10,248 1s. 8d. 


France.—The French Post and Telegraph authorities 
have just placed contracts with the Compagnie Francaise du Bimetal, 
of Paris, for 60 tons of bimetallic wire, 2mm. dia., and 4U tons 
ditto 3 mm. dia., at 1,7423 fr. per ton. 


Glasgow.— The T.C. has accepted the offer of the 
Brockie-Pell Arc Lamp, Ltd., for 55 arc lamps, at a cost of 
£5 183. 6d. each. 


Grimsby.—The Lighting Committee has accepted the 
following tenders in connection with the underground sub-station 
to be built at Riby Square :—Electrical plant, Siemens Bros. & Co., 
£354; Lancashire boilers with automatic stokers Underfeed 
Fae rea Btoking Co., £1,013; switchboard work, Kelvin and 
Н te. 


King's Norton.—Messrs. R. W. Blackwell & Co., Ltd., 
have secured the contract for the permanent way and bonding for 
the new electric tramways for the King's Norton and Northfield 
Urban District Council, for the sum of £16,892. British material 
only to be used. 


Maidstone.— The Electricity Committee recommends 
the Т.С. to accept the tender of Messre. Davey, Paxman & Co. for 
а 150-kw. dynamo at £1,327, the firm taking the present one of 
75 Kw. in exchange. 


Rugby.—Mr. E. M. Redfern, of Birmingham, has 
obtained the contracts for electric lighting ; mains and wiring for 
experimental work; motor generator; and system of inter-com- 
munication telephones, for the Chemical School, Rugby. 


South America.— Messrs. Mather & Platt, Ltd., have 
received а contract to supply a complete electrical power and 
lighting plant for shipment to South America, comprising three 
combined sets of engine and dynamo, each of a capacity of 200 Kw., 
and two sets of 60-xw. eacb, with two surface condensing plants, 
provided with motor-driven circulating and air pumps, and each 
capable of dealing with 12,000 lbs. of steam per hour. The gene- 
rating plant will furnish power to 45 continuous current motors, 
varying from 11 mum. to 42 Rn. k. ., five of these being direct- 


* 


coupled to centrifugal pumps, and two to the condenser pumps. 
Messrs. Mather & Platt have also recently received a contract for а 
complete three-phase power plant for a cotton mill. The direct- 
coupled three-phase generator runs at 330 revolutions per minute, 
and gives an output of 550 Kw. with a frequency of 50 cycles per 
second at 440 volts. There are 23 induction motors, the great 
majority of which are of 25 B. H P. 


Sunderland.— At the T.C. meeting on the 9th inst., it 
was decided to place an order with the Chatteris Engineering Oo., 
for а travelling crane for the Pallion sub-station. 


Walsall.—The T.C. has accepted the tender of the 
Electrical Power Storage Co., Ltd., for supplying and erecting а 
battery for the Butts Road sub-station, at a cost of £1,062. 


FORTHCOMING EVENTS. 


Saturday, September 19th.—At 3 p.m. Civil and Mechanical Engi- 
neers’ Society. Visit to the generating station of the 
L. C. O. South London Tramways at Tooting. ` 
Monday, September 28th.—At 8 p.m. Institute of Marine Engi- 
neers. Mr. A. E. Mills on Water-tube Boilers (adjourned 
discussion). 
Wednesday, October 14tb.—At 6.45 p.m. Institute of Marine 
Engineers. Annual Dinner at Great Eastern Station 
Hotel, E.C. 


NOTES. 


Municipal Trading.—4A member of the Plymouth T.C., 
writing to the Times, pointe out that in some cases municipal 
works carried out with borrowed capital have worn out or become 
obsolete long before the period allowed for repayment has expired. 
In his evidence before the House of Commons Select Committee of 
1902 on the repayment of loans by local authorities, Mr. Kershaw, 
of the Local Government Board, furnished no less than 29 instances, 
occurring within about five weeks in the ordinary course of business 
of his department, where works, or some portion of them, failed to 
last for the period allowed for repayment. 

"The Plymouth Corporation electric tramways afford local rate- 
payers a home-made illustration of the same tendency. This 
year the Council has been warned by its expert offic als that the 
track and equipment of allthe sections of the undertsking will 
require reconstruction at varying periods within the next 12 years 
at а total cost of over £30,000. Two of these sections, built in 
1896 and 1901 respectively, will require reconstruction as early as 
1908 at a cost of £8,900 and £9,000 respectively. The existing 
loans raised for the original construction will not be paid off for the 
most part until 1930 and 1931. Not a penny has been set aside 
for depreciation or reserve ; indeed for the year ended March 31st 
last the revenue accounts show a loss, in addition to an accumu- 
lated deficit of £5,000. 

"The auditor foreshadowed in the Joint Committee's report 
would no doubt call the attention of the Local Government Board 
to this serious state of the tramways finances; but, as in the cases 
referred to by 'Civilian, it is difficult to see what that depart- 
ment could do beyond censuring the Council, or bow such censure of 
their representatives could help the long-suffering ratepayers from 
being called on to pay up for the past neglect or mismansgement 
80 censured. 

“А remedy which would, I submit, be worth trial as a preventive 
lies in the direction indicated in one of the recommendations of the 
Repayment of Loans Committee. Let Parliament or the Govern- 
ment Department to whom a municipality has to apply for 
sanction to raise a loan for a given undertaking require, asa sine 
quá non of such sanction, that the municipality shall year by year 
set aside out of the revenue of the undertaking, or, if need be, from 
the rates, а specified sum by way of depreciation or resrve in 
addition to the ordinary charges for the service of the debt. Let 
the Local Government Board be empowered to satisfy themselves, 
by means of annual returns furnished by the corporation and 
properly verifiod, such as are now required in the case of sinking 
fund payments, that the necessary amount is being duly set aside, 
and not at any time withdrawn from the proper fund without the 
Board’s sanction. Let there be the same penalties attached to both 
incorrect returns and improper dealinys with the funds in question 
as at present safeguard municipal sinking funds from being tampered 
with.” 

We have great hopes that, as in this case, the principles of sound 
finance for which we have so long contended will ultimately be 
recognised, and that they will be rigidly enforced. 


Curious Fatalities.— An accident, the actual cause of 
which is as yet vnexplained, occurred at the Shawhead Pit of the 
Rosehall Coal Oo, on the afternoon of the llth inst While three 
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men were walking in Indian file from the Kiltonque seam, two of 
them fell to the ground with a shriek, and the third, upon turning 
round to see what was the matter, received a shock as from a 
powerful battery." After recovering from the effects, he found that 
both of his companions were dead. It is reported that three men 
in another level of the same pit also received slight shocks. Electric 
lighting is employed in certain parts of the workings, but the 
report has it that Kiltonque seam has no electric cable whatever. 
No doubt the inquest will throw some further light on the affair. 


Magnetic Disturbances.—A Reuter telegram from New 
York says that Prof. 8. J. Barnett, of Stamford University, who has 
been investigating certain magnetic disturbances on the Alaskan 
coast, which render navigation difficult, has found an abundance of 
magnetic rock in the vicinity of Skagway and Douglas Island, which 
almost makes a local magnetic pole at that point. 


An Electric Lamp Syndicate: a European Com- 
bination to Increase Prices.—It is stated that the negotiations 
have so far proceeded that the formation of a syndicate of makers 
of incandescent electric lamps in Europe is now regarded in trade 
circles as being assured. The negotiations on the subject have been 
in progress fora long time past, but the difliculties which have 
arisen in apportioning the production of each manufacturing com- 
pany have hitherto prevented the scheme from being brought toa 
successful issue. The Newe Freie P'resse, of Vienna, states that the 
output of the works proposing to form the syndicate amounted to 
27,500,000 lamps last year, and it is on the basis of this production 
that the constitution of the combination is projected. Among the 
German, Austrian and other works interested in the question, are 
the Berlin General Electricity Co., which alone turned out 5,000,000 
lamps in 1902, the United Electricity Co., of Vienna, which sold 
4,000,000 lamps last year, the Siemens & Halske Co., of Berlin, 
Sturm & Co., of Vienna, and other factories. 

The principal obstacle in the way of the formation of the 
syndicate originally lay with the Berlin General Electricity Co., 
with the largest sale in Europe, and whose production far exceeds 
that of the Siemens & Halske Co. As, however,the former has now 
adopted a conciliatory attitude, and has agreed to accept the same 
apportionment as the latter company, the difficulty as between 
these principal German companies has been overcome. If the 
syndicate is brought into existence, it will be for a period of 
10 years, and it is intended to fix minimum prices both for whole- 
sale business and retail trade, the prices to be considerably higher 
than those at present in force, which, in most cases, are said to 
result in a loss at the present time. 


India-Rubber in New Guinea.—The Colonial Economic 
Committee of Berlin announces that the utility of the gutta-percha 
discovered by the expedition which was undertaken to New Guinea 
under the leadership of Herr Schlechter, the india-rubber expert, 
has so far been established that the gutta-percha from the low-lying 
country is suitable for cable purposes as an admixture, whilst if 
carefully won it is probable that it will also be fit for cables ina 
pure condition. Herr Schlechter states that the quality of the 
gutta-percha from the high-lying country—the Finisterre and 
Bismarck Mountains—is superior to that obtained in the low lands. 

The Felten & Guilleaume Cable Works Oo, the Siemens & Halske 
Co., and the North German Sea Cable Works Co. have received 
large quantities of gutta-percha from New Guinea, and are at 
present engaged on the testing of the material, which extends over 
а considerable period. In tbis connection, it is to be noted that 
the Secretary of State for the Imperial Post Office has granted a 
large sum of money to allow of the testing being carried out at the 
works. The Colonial Economic Committee, having regard to the 
importance of the question, now proposes to establish a gutta- 
percha enterprise for the education of tbe native population of 
New Guinea in the cultivation of gutta-percha aod its winning. 
This will take the form of a fresh expedition under Herr Schlechter 
for a period of three years, and will be assisted by natives of 
Borneo and others familiar with the question of rubber production. 


Appointments Vacant,— Mains superintendent for 
Plymouth (£143); shift engineer for Taunton (£100). The London 
County Council is inviting applications for the post of chief officer 
of tramways, at £1,500; applications have to be lodged by 
September 28th. Assistant engineer for Hampstead electricity works 
(£150) ; assistant resident engineer for Middlesex Hospital. See 
our advertisement columns to-day. 


Personal.—Mr. А. Howard Desforges (Hull representa- 
tive of Messrs. Siemens Bros. & Co., Ltd., London) was married 
recently to Sophia (Jacq) Cornish at Holy Trinity Church, Wood- 
ford, Essex. The staff of the cable department of the above firm 
at Woolwich works presented an immense handsome gong. 

Mr. Fred. C. Gibbons, M. Inst. E. E., who for the last 11 years has 
been a joint managing director of Messrs. Browett, Lindley & Co., 
Ltd., Patricroft, Manchester, has resigned his position with that 
company, and has taken up the English representation of Messrs. 
James Howden & Co., Scotland Street, Glasgow, for the sale of their 
high-speed engines and steam turbines. Messrs. Howden’s London 
office is Billiter Buildinys, 22, Billiter Street, and their Manchester 
office 39 to 40, Arcade Chambers, Deansgate. 

Mr. Е. A. Brandon, commercial manager of the Lahmeyer Elec- 
trical Co., Ltd., has rejoined the staff of Messrs. Johnson & Phillips, 
with whom he was previously associated for about 12 years, 


British v. Foreign Tenders at 8t. Pancras.—Some 
important matters were dealt with at the meeting on Wednesday of 
St. Pancras Borough Council. The following tenders were received 
for cables required in connection with the extension of the public 
street lighting and distributing mains :—The Electrical Co., £5,982 
бв. 2d.; W. Е. Dennis & Co., £6,081 10s. 6d.; Johnson & Phillips, 
£6,465 10s. 2d.; Siemens Bros. & Co., £6,617 Зв. 6d. ; Callender's 
Cable and Construction Co., £6,661 Эв. 8d. ; Western Electric Co., 
46,683 Ов. 5d.; British Insulated and Helsby Cables, £6,690 
12s. 8d.; W. T. Henley’s Telegraph Works Со., £6,914 7s. 8d.; 
Anchor Cable Co., £6,923 Зв. 8d.; W. T. Glover & Co, £7,173 
10s. 10d.; St. Helens Cable Co., £7,486 118. 11d.; Union Cable Co., 
£8,214 15s. 11d. 

The chief electrical engineer, Mr. Sydney W. Baynes, having been 
requested by the Lighting Committee to report upon the British and 
foreign firma tendering, submitted the following statement : —“ The 
firms offering cable of foreign manufacture are the Electrical Co. 
and W. F. Dennis & Co. The remaining tenders, as far as my 
knowledge goes, are for the supply of cables of English manufac- 
ture. Outof the English firms there sre only two which comply 
with the requirements of the specification, viz., the Western Electric 
Co. and the Anchor Cable Co. The remaining English firms formed 
& strong association with the determination only to supply cables 
on their own terms as to payment, arbitration, and other details. 
Having regard to the fact that the resultsof our commercial trading 
are constantly under close observation, and that our figures are 
criticised with those of companies and other trading concerns, I con- 
sider it is desirable that we should make the best possible 
bargain for the cheapest materials, bearing in mind at the same 
time that these must be of the best possible quality. 
Bearing these points in mind, I recommend that the lowest tender 
be accepted, and although the cable will be of foreign manufacture, 
the firm bave such a large experience that I have no hesitation in 
saying that their cable will comply in every respect with the 
requirements of my specification. Should the Council, however, 
decide in favour of English manufacture, the Western Electric 
Co.’s tender is the next on the list which would comply with oar 
requirements, but I note that their tender is some £700 
higher than that of the Electrical Co.’3; and in accepting this 
higher tender, the St. Pancras electric light und ing will 
certainly be at a disadvantage with competing companies to this 
extent.” 

The Lighting Committee recommended the acceptance of the 
Electrical Co.'s tender. To this an amendment was moved that the 
tender of the Western Electric Co. be accepted. 

A discussion upon the merits of Free Trade and Protection, 
lasting over two hours, resulted. In the course of this the town 
clerk read a letter from the Electrical Co. giving details of the 
wages paid and the hours worked by their employés. The com- 
munication went on to state that in every respect was the condition 
of the firm's workmen as good, while in several ways it was better 
than prevailed in this country. They were able to quote lower 
than English cable manufacturers, not because their workmen were 
paid less, but because their plant was better. The amendment was 
carried by 35 votes to 9. 

On the amendment that the tender of the Western Electric Co. 
be accepted being put as a substantive motion, Mr. Kipplewhite 
moved that fresh tenders be called upon new specifications. He 
contended that the requirements laid down were obsolete and па- 
fair, and had shut out a number of firms. Several members in 
opposing the proposal, condemned the ‘‘cable ring,” which they 
argued sought unwarranted concessions. Only five members voted 
for the amendment. The tender of the Western Electric Co. was 
then accepted. 

The following tenders were received for the supply of arc lamp 
carbons for the public street lamps:—De Grelle, Houdret & Co., 
£577 128. 6d. ; Crompton & Co., £592 15s. 3d.; Sloan Electrical Co., 
£592 15s. 3d. ; Fabius Henrion, £599 14s. 2d.; International Elec- 
trical Eogineering Co., £609 7s. 7d. ; Birmingham Carbon Co., £616 
6s. 1d.; G. Braulik, £616 193. 84; General Electric Co., £617 
Зв. 10d.; Veritys, Ltd., £628 18s. 8d. ; International Electric Co., 
£639 88. 8d. ; Oscar Scholzig, £643 Ов. 9d. ; Fabius Henrion (alter- 
native), £661 7s. 5d.; Bakewell & Co., £686 13s. 1d.; Johnson and 
Phillips, £690 68.; Siemens Bros. & Co., £695; Improved Electric 
Lamp Co., £712 88. Id.; Krupka & Jacoby, £750 13s. 6d. ; Witting, 
Eborall & Co., £793 138.; Compagnie Francis, £858 15s. 2d. 

The electrical engineer having been instructed to report upon tne 
British and foreign tenders, submitted the following :—'' Out of the 
19 tenders, the Birmingham Carbon Co. and the General Electric 
Co. claim the carbons they offer will be of English manufacture. I 
have tested the samples of carbon submitted of English manufac- 
ture in comparison with those of the lowest tenderer, and find that 
the light is not so clear and white, neither is it of sucb an intensity. 
Farther, by the requirements of the soecification, the makers in 
each case are to state the consumption per hour that 
they are prepared to guarantee shall not be exceeded under 
standard burning conditions of the lamps; in each case the 
Eoglish make of carbon is stated to burn 135 centimetres 
per hour, while the carbons of the lowest tenderer 
burn 1:2 centimetres per hour. With regard to the question of 
carbons of English and foreign manufacture, it is worthy of note 
that during the past 20 years various firms in England have 
attempted to manufacture arc lamp carbons, and, up to the present, 
none of them have succeeded in putting a good reliable carbon on 
the market; many of them have abandoned their own manufacture, 
actually importing carbons because they have found the foreign 
carbon does their lamp better credit than those of their own make. 
The Birmingham Carbon Co. is the only firm to my knowledge at 
present pursuing the manufacture of carbons in this country, 
and I have good reason to believe that t 10e offered by 
the General Eleotric Oo, would come from the same works, 
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Successful arc lamp carbons are composed largely of pure 
carbon probably obtained from the deposit collected from the 
carbonisation of crude oils, whilst attempts are made by English 
manufacturers to make the carbons from the carbon of the gas 
retort, and consequently the quality is never to be compared with 
those of foreign production. In recommending Messrs. De Grelle, 
Houdret & Co.’s tender, I feel confident that to accept same would 
ensure efficient and reliable lighting in our streets." The Lighting 
Committee recommended the acceptance of Messrs. De Grelle, 
Houdret & Co.'s tender, and this was agreed to. 

Eighteen tenders were received for wiring and fitting the 
artisans' dwellings in Great College Street with electric light. The 
tender of Messrs. R. H.tand J. Pearson, High Street, Nottiug Hill, 
at £265, was accepted. 


Auction Sale.—Mesers, Wheatley Kirk, Price & Co. are 
to offer for sale shortly the central station and plant of the New- 
castle-on-Tyne Electric Supply Co., at Pandon Dene. 


At the Brush Works, —A party of 60 members of the 
Nottingham Guild of Коріпеетв, Mechanics and Electricians paid a 
visit to the works of tbe Brush Co. at Loughborough the other day. 


Electricity in India.—The subject selected for the 
Dr. Theodore Cooke Memorial Prize, by the Bombay University 
Syndicate, for 1905, is '' Electric Traction and the Application of 
Electricity to the Requirements of Cities in India.” Indian 
Engineering says that competitors should be graduates in engineer- 
ing of the University of Bombay of not more than seven years’ 
standing. 


New School of Electricity.—A school of electricity is 
to be established at the Harris Institute, Preston. The cost will be 
defrayed out of а legacy of £2,000 left for the purpose of advancing 
mechanical and electrical engineering by the late Mr. J. Billingtoa 
Booth, J.P., engineer, of Preston. Of the bequest, £1,000 will be 
devoted to the electrical engineering department, which will be 
under the superintendence of Mr. G. E. Gittins. 


Forthcoming Books.—Messrs. Archibald Constable and 
Co., Ltd., write :—‘ In the issue of September 4th of your valuable 
REVIEW, you devote three leading articles to three very important 
subjects :—‘ Dust Destractors,’ Liquid Fuel,’ and ‘Smoke Abate- 
ment.’ This prompts us to say, for the benefit of those of your 
readers who wish to study these questions, should you think it 
worth while to make the fact known, that we have in hand and 
shall very shortly publish, ‘Liquid Fuel and its Combustion,’ by 
W. Н. Booth; a book on Dust Destructors, by Е. Goodrich ; and 
a book on ‘Smoke Prevention,’ by W. H. Booth and J. B. C. 
Kershaw, all of which deal in a very exhaustive manner with the 
subjects of which they treat.” 


The American Workman: From an English Work- 
man’s Point of View.—In Page's Magazine, " W. H.,“ a workman 
who has spent many years in American shops, gives his views on the 
American workman. The blatant patriotism annoyed bim, and con- 
eidering the mixture of nationalities and the comparative scarcity of 
natives of several generations’ descent, this feature struck him as 
somewhat remarkable. Whilst the men do not hustle, as we are 
led to believe, there is no loafing. They make themselves as 
comfortable as possible, sitting down to their work if they feel so 
inclined, and spreading an elaborate meal on the bench if hungry. 
The American workman їз very particular about temperature, 
and the shops are kept at as uniform a temperature as 
possible, notwithstanding great variations outside. One reason for 
this appears to be that the American likes to work in his shirt, that 
is, without coat or waistcoat. 

Any new idea, however trivial, is magnified into a great discovery, 
old and tried methods being discarded on the alightest pretext in 
favour of something new. The men are secretive and jealous of 
each other, scarcely asking questions for fear of showing ignorance. 
They rarely leave a shop without first picking a quarrel with the 
foreman or employer. The standard of living is higher than in 
England, although the American eats less in quantity. He dresses 
better, and lives in a better house. Of recent years, employment is 
more difficult to obtain than here, and wages, although higher than 
formerly, have a lower purchasing power. The men feel that they 
are not working so much for themselves or their country as fora 
few hundred millionaires at the top, and they do not look upon the 
men on top as their superiors. 


The Impurities of Commercial Calcium Carbide. — 
In the course of a recent article upon the derivation of the usual 
impurities which are to be found in crude acetylene generated by 
the ordinary methods from calcium carbide, MM. Bullier and 
Maquenne state that carbide only contains calcium phosphide and 
sulphide because it is made in the electric furnace by what may be 
termed a basic process, that is to вау, because the charge fed into 
the furnace contains an excess of lime. If the carbide could con- 
veniently be prepared by an “acid” method, i. e., from a charge 
containing an excess of carbon, the material would be free from 
calcium phosphide and sulphide; and tbe gas generated therefrom 
would accordingly be free from phosphorus. Bullier and Maquenne 
also assert that the actual impurity in carbide which causes crude 
acetylene to contain sulphur is scarcely known: it is not calcium 
monosulphide, for that is not decomposed by plain water, and 
experiments demonstrate that it is not aluminium sulphide. The 
sulphur probably exists in the carbide in the form of a compound of 
calciam, carbon and sulphur, which yields sulphuretted hydrogen 
when treated with water. 


THE CENTRAL STATION ENGINEER. 


Мк. Gro. С. Law, of Bow, has been appointed third engineer-in- 
charge of the Bermondsey electric light station. ''һегг were 47 
candidates. 


NEW COMPANIES REGISTERED. 


Kolar Mines Power Station, Ltd. (78,537).—This company 
was registcred on September 11th, with & capital of £30,000 in £1 shares, to 
erect, establish, instal and equip near the Kolar Gold Fields, India, or else- 
where a central electric power station or stations, and to carry on the business 
of an electric power supply company. The first subscribers are: Sir C. 
Tennant, Bart, 40, Grosvenor Square, W., 11,139 shares; Capt. W. A. 
McTaggart, löl, Cannon Street, H. C., 7,769 shares; E. Taylor, 6, Queen Street 
Place, E. C., engineer, 6,059 shares; J. Taylor, M. I. C. E., 6, Queen Street Place, 
E.C., 8,168 shares; Lord Riddlesdale. 32, Green Street, W., 1,090 shares: R. 
Garland, 150, East Dulwich Grove, S. E., secretary, 1 share; W. L. Bayley, 
6, Queen Btreet Place, E.C., seoretary, 1 share; and F. Н. Williams, 6, Qucen 
Street Place, E.C., secretary, 1 share. No initial public issue. The number 
of directors is to be five, one being appointed by each of the following com- 
panies, viz.:—The Mysore Gold Mining Co., Ltd., the Champion Reef Gold 
Mining Co. of India, Ltd., the Nundydroog Co., Ltd., and the Balaghat Gold 
Mining Co., Ltd. 


M.I.P. Electrical Syndicate, Ltd. (78,520).—This company 
was registered on September 9th, with & capital of £10,000 in £1 shares, to adopt 
an agreement with Sir A. J. C. Thornhill, Bart., for the acquisition of the 
benetit of certain existing inventions relating to the proluction of electricity, 
апа to carry on the business of electricians, mechanical engineers, suppliers of 
electricity for light, beat, motive power or otherwise, manufacturers of and 
dealers in all apparatus used in connection with the generation, distribution, 
supply, accumulation and employment of electricity, Ke. The first subscribers 
are:—J. W. Miller, 84, Portland Place, W., engineer; C. Blackman, Mansion 
House Chambers, E.C., engineer, 1 share; C. E. Warren, 75, Mansion 
House Chambers, E.C., 1 share; J. Crowby, 8t. Brelade, Hampton Wick, 
electrician, one share; R. Starke, 195, Upper Thames Street, E.C., merchant, 
50 shares; A. E. Baines, 57, New Broad Street, E. C., merchant, 50 shares; and 
R. H. Wheeler, 220, Gresham House, E.C., merchant, 1 share. No initial 
public issue. The number of directors is not to be less than two nor more than 
five; the first are R. Starke and A. E. Baines; qualification, 50 shares. 


Headley, Ltd. (78,535).— This company was registered on 
September 11th, with a capital of £10,000, in 7,000 ordinary shares of £1 each 
and 300 6 per cent. preference shares of £10 each, to adopt an agreement with 
F. Н. Headley, and to carry on the business of electricians, electrical engineer», 
manufacturers, workers of, and dealers in, electricity, motive power, light And 
heat, founders, mechanical and general engineers, tool makers, &c. The first 
subscribers are:—F. Н. Headley, Кіт Cottage, St. Austell, 3,400 ordinary 
shares; А. Hicks, 8, Parade, Truro, accountant, 500 ordinary shares: E. Hicks, 
St. Austell, gentleman, 1 share; Mrs. А. B. Headley, Elm Cottage, St. Austell, 
98 ordinary shares; Miss E. M. Hills, 79. Promenade, Southport, 1 ordinary 
share; M. Mead, Sunrise, Falmouth, mechanic, 100 ordinary shares; and J. 
Mead, Sunrise, Falmouth, mechanic, 1,900 ordinary shares. No initiel public 
issue. The number of directors is not to be less than two nor more than five; 
the first are J. Mead, M. Mead, A. Hicks and F. Н. Headley; qualification, 
100 shares; remuneration for first year, £100 divisible; afterwards as fixed by 
the company. Registered oftice, Moresk Mills, Kenwyn, Truro. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


New Century Are Light Co., Ltd. (67,849). —Ізвпе on August 
19th of a second debenture for £2,000, part of series created April 24th, 1903, to 
secure £5,000, charged as a floating security on the company's undertaking a: d 

roperty, porni and future, including uncalled capital. Holders: B. Peebles, 

Rutland House, Cheniston Gardens, Kensington, No trustees. Previously 
issued of same series, £3,000. 


British Westinghouse Electric and Manufacturing Co., Ltd. 
(62,919).—A deed dated August 818%, 1903 (supplemental to principal trust deed 
of February 18th, 1902), securing £450.000 debenture stock created by board 
resolution of August 10th, 1903, has been registered. Property charged 
(specifically), same property as that comprised in principa! trust deed, securing 
£787,500 stock, viz., freehold hereditaments partly in parish of Stretford, and 
partly in parish of Berton-upon-Irwell, Lancs., forming part of Trafford Park 
Estate, subject to certain rent charges. Asa floating security: the company's 
other assets, present and future, including uncalled capital. Trustees: The 
Merchants’ Trust, Ltd., 63, Cornhill, Е.С. 


CITY NOTES. 


Chloride Electrical Storage Co., Ltd. 


Tux directors’ report for the year ending June 30th, 1903, shows a 
trading profit for the financial year of £20,756 19s. 104. After 
deducting directors’ and auditors’ fees (to June, 1902), debenture 
interest, depreciation, provision for bad debts, and interim dividend 
on preference shares, the available balance for the year is 
£6,030 48. 4d., to which must be added £5,402 4s. 8d. brought 
forward from last year, making a disposable balance of £11,832 9s 
The directors propose the payment of a dividend of 6 per cent. on 
the preference shares for the financial year, less interim dividend 
already paid, and a dividend of 8 per cent. on the ordinary shares, 
free of income-tax, together amounting to £4,520, and to carry 
forward the balance, £7,312 9s. During the year under review the 
Electric Storage Battery Oompany of Philadelphia, U.S.A., with 
which the company has always maintained close relations, acquired, 
by purchase of ahares, а very large interest in the company. The 
directors, accordingly, elected Mr. Herbert Lloyd (President of the 
Electric Storage Battery Company) Mr. John B. Williams, Mr. 
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Robert E. Lloyd, and Mr. J. De Berniere Smith as directors to fill 
the vacant places on the board, in order that this interest might be 
adequately represented. Under the circumstances it is advisable 
that ita reconstitution be reviewed and determined by the share- 
holders. The auditors, Messrs. Parkinson, Mather & Company, 
chartered accountants, retire in the usual course, and again offer 
themselves for re-election. 


Sir Hiram Maxim Electrical Engineering Co. 


Mr. J. DE MkRAx presided at the annual meeting, held at Gilling- 
ham Street, S. W., on Monday, and, in moving the adoption of the 
report for the year ended December 3186, 1902, he said that during 
the year they had had many bard struggles and difficulties. А com- 
pany competing against so many powerful and old-established firms 
could not expect to obtain a footing without a struggle. After pro- 
tracted negotiations, the days of litigation with the Lamp Co. 
were over, and all differences were at an end, and they would 
now have support and friendly co-operation from quarters where 
bitter feelings had existed. In regard to the volume of the business 
done annually :—In 1900 they had only £14,636 to report; in 1901 
the amount of business done amounted to £35,097. From the date 
of the last balance-sheet up to that day the contracting department 
had taken over £105,000 worth of contracts. In this current year 
they certainly should carry through over £100,000 worth of business, 
or seven times the turnover three years ago. Moreover, the field of 
operation is practically unlimited. They began some three years 
ago by taking from contractors small orders in connection with 
their contracts. Then they followed by making a speciality of all 
steam accessories for electrical power stations, taking big contracts 
in that special line of business, and made arrangements which 
enabled them to contract for the whole of the erection and com- 
plete equipment of electrical power stations. Lately they had 
extended the scope of the civil engineering and contracting depart- 
ment. They were also on the point of starting a boiler department. 
Their new boiler appeared, from the experiments already made, to 
meet the requirements of steam users in general. The company 
had taken a patent for the invention. The boiler had the advan- 
tage of the large capacity of the Lancashire and the rapid steaming 
qualities of tubular boilers combined. In January, 1902, they had 
to cancel the concession granted to Hiram Maxim Lamp Co. This 
concession provided for the sale of 1,000,000, or even, perhaps, 
2,000,000 lamps a year. To cope with these orders, large sums of 
money had to be expended in the factory to thoroughly equip it 
and put it in a position to supply this large number of lamps. The 
lamp company failed to carry out their contract, and Mr. Hill, in 
January, 1:02, found himself with very large works well equipped, 
ready to produce a large number of lamps; but, unfortunately, his 
only customer bad vanished. It was, therefore, necessary to com- 
mence the business /e novo to establish а new commercial depart- 
ment to deal with the ва1е of the lamps, and, notwithstanding those 
bad circumstances, the sale of the lamps increased every montb, and 
had become a very important item. The lamp factory, which had 
occasioned а loss in the balance-sheet, which all deplored, had, how- 
ever, laid the foundation of a steadily-increasing business. It was 
only a question of time for the lamp trade to grow, and become a 
paying department. Buying agents in many districts of the United 
Kingdom had been put under conditional agreement to take up a 
large number of lamps during the year. They had also turned their 
attention to a new arc lamp, and, after long experiments, had pro- 
duced an arc lamp which in quality could compare with the very best 
arc lamp upon the market, and it could be supplied at a very much 
lower price than was being paid by consumers. The main difficulty 
which they had to contend against wae, of course, the fact that the 
Continental manufacturers dumped down their surplus stocks on 
English markets at a less pricetban the goodscould really be produced 
at in a legitimate way. However, there was every indication that 
there might be, before long, some fiscal changes, and if it were to 
happen that a duty were placed upon foreign imported lamps, it 
would mean an enormous impetus to the lamp trade. One of the 
greatest difficulties the directors had to contend with was, from the 
commencement, the shortness of the working capital. At the end 
of last year it was absolutely necessary that further capital should 
be put in the business ; for that purpose they decided upon creating 
£20,000 of debentures. These debentures were offered to all the 
shareholders; but £15,000 was previously guaranteed by several of 
the members of the board and some of the leading shareholders. 
This guarantee was given without any underwriting commission or 
discount of any kind. The guarantee was given to help and assist 
the company, but in no way with any idea of profit to the guarantors, 
and as the business grew, and further money became necessary, 
it would be found whenever it was required. Taking every- 
thing into consideration, the prospects were exceedingly bright. He 
thoroughly sympathised with every disappointed shareholder that 
there was no dividend ; but it must not be forgotten that the com- 
pany had had to lay the foundation of, and create, a growing con- 
cern that was to become dividend-paying. 

Sir Нівлм Maxiw seconded the motion, and he made a few 
hopeful remarks respecting an important invention which he had 
lately made—the nature of which he must not disclose until the 
patents were secured everywhere—in which there was & great deal 
of money ; he had put thousands of pounds into it, and when it 
was proved, he believed it was going to be the means of putting the 
company on a paying basis. They must stick to their shares. 

The resolution was carried unanimoualy. 

The retiring directors were re-elected, and the resolution was 
passed increasing the capital of the company to £190,000 by the 
creation of 15,000 £1 ordinary shares to be exchanged for the 
debentures, 


STOCKS AND SHARES. 


Wednesday Evening. 

Ir there should be any certainty of truth in the tradition that the 
darkest hours come before the dawn, then might the Btock Ex- 
change congratulate itself upon а quickly-coming and а vast 
improvement in financial matters generally. А catalogue of factors 
adverse to the encouragement of investor or speculator might with 
ease be spread the length of this column; factors, too, of very 
present force, unlike the prophecies of hope that of course might 
also be made, but which would have to fix some vague future for 
the date of fulfilment. Were it not for the fiatness of tbe markets 
in general, we should see better prices beginning to establish them- 
selves in the electrical supply department, but so long as money is 
becoming dearer, Consols flatten, and the public confidence remains 
coy, а substantial improvement cannot be expected. Nevertheless, 
the strength of the market since the commencement of the current 
half-year is a good advertisement that is hardly likely to be over- 
looked when business once more returns to Capel Court. 

Brompton and Kensington Supply Ordinary shares are 4 better, 
and there the fluctuations in this list practically end. Chelsea 
shares have recovered their 2s. dividend. A few Smithfields came 
on offer the other day, and the seller only got 31 for them. Sir 
Hiram Maxim's dark reference of & new invention at the Maxim 
Electrical Co.'s meeting on Monday would appear to have some- 
thing to do with aerial navigation, and shareholders in the concern 
will watch for its appearance with peculiar interest. 

With regard to the Home Railways, the electrical stocks have 
suffered along with their steam compeers in the weaknets that set in 
all along the line in the early part of this week. No doubt the 
little drop in Central London Deferred will be put down to the 
accidents that happened the other day, so happily unattended 
with any loss, even as the firat mishap. The company may, indeed, 
regard itself as fortunate in passing through the ordeal unscathed, 
bat this kind of thing does not tend to breed confidence amongst 
the nervous ones. City and South London has eased off a shade. 
Waterloo and City is unchanged, Great Northern and City Pre- 
ferred “ A " shares are 8, Great Northern, Piccadilly and Brompton 
92. District and Metropolitan at their respective prices of 33 and 
83%, have now got to about the lowest levels touched this year in 
both cases. We have in front of us a private circular letter dated 
December 31st, 1902, by a well-known firm of stockbrokers, in which 
they advised theirclients to buy Metropolitans for investment 
purposes, backing up their advice with cogent reasons, and a few 
comparisons with District figures. At that time the Metropolitan 
quotation stood at 91, but the advice looks as sound as it was 
when issued, and the fall is, of course, due to causes 
mostly unconnected with the intrinsic merit of stock. Incidentally 
it may be mentioned that the market in the Stock Exchange is 
greatly amused by the brick-making episode at Neasden. 

British Electric Traction varieties are unchanged, and so are 
London United Tramways. А certain amount of business is passing 
in some of the Belgrano issues; the Ordináry change hands about 
24, and the 5 per cent. second Debenture found a buyer the other 
day at 1002. Brisbane Electric 44 per cent. first mortgage Deben- 
ture has been done at 101], and Metropolitan Electric Tramways 
Preferred are being negotiated round about £1 а share. 

In British Westinghouse Preference there has been a fair sprink- 
ling of orders this week; the price clings closely to 52 for the old 
and new alike. Westinghouse 4 per cent. Debenture is 101, and 
British Thomson-Houston 4} per cent. Debenture stands at 105. 
Edison & Swan Debentures are both harder, a natural sequel to the 
slight demand for the shares to which we were directing attention 
last week. British Aluminium Debenture has hardened a trifle, 
though not quotably, and the nominal fall of 3 in British Insulated 
is accounted for by the dividend deduction. Babcock & Wilcox 
shares are 3, Willans & Robinson 6, the Preference values in the 
respective cases being 14 and 64. Willans Debenture was bought 
for investment the other day at 101. 

The recent storms and gales have made no more difference to the 
telegraph market than the Economic Notes on Insular Free Trade. 
Indo-European shares are a point up, but that is the solitary change 
worth mentioning. One or two of the National Telephone descriptions 
have improved to a small extent, but there is very little business 
doing in any of them. 


Elmore's Trust, Limited.— An extraordinary general 
meeting was held at Winchester House on Monday, to consider а 
resolution to wind up the company voluntarily. Mr. Alleyne 
Reynolds presided. After а lengthy discussion it was decided to 
adjourn the meeting fora fortnight, A committee was appointed 
to confer and act with the board. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


— — m — 


Stock Closi Closi 
Present or Dividends for the last ONTE oning week ended 
НАМЕ, Quotations Quotations к ; 
Issue. cun three years. Dept, 8i Sept. 16th. BOE 3 thi, 
1900, | 1901. | 1902. Highest гот 

67,100 | African Direct Telegraph, 4% Debs. e T bs vs ..| 100 »* e ix 94 —102 98 —102 ec 

25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 vu a 10 oe oe .. 34 ve id 

119,7001 Do. do. 65% Debs., Nos. 1 aM 1,250 Red, ..  .. 100 А T .. 70 — 80 70 — 80 z 
788,840 | Anglo-American Telegraph .. vd s os J Btock 83 81a. 60/6 47 — 50 471 — 50 T = 

8,105,580 | Do. do. do. 6 Prem. il] Stock | 6 6% | 6% 90 — 92 91 — 93 918 908 
8,106,590 Do. do. do. Deferred И РИ > a ў Stock 6s. 28. 1/- в — Mi 8 — 8 .. 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. Ка si ed : Б 6 Б 4i— bi 41— zs 
18,883,800$ | Commercial Cable К .. | $100 8 8 8 ^ 150 —160 150 —160 
1,841,209 do. Sterling 500 year 4 4 * Deb. Stock Red. ae А Stock ps ro "cs 93 — 96 uj — 906 
16,000 Cuba Telegraph ыйы ee ee ee ео oe [] 10 4496 4 o6 63% 1 TT 8 7 um 8 ы 
6,000 Do. 10 96 Pret. ee ee ee ee ee ee ө 10 ee oe * 163— 17 164 — p ы 
12,981 Direct Spanish Telegraph ee eo ee ee ee ee * 5 4 % 4 % 4 % 24— 24— 9 е 
6,000 Do. do. 10 Cum. Pref. ee ee ee ee б ee ee oe 7 ===, 8 1 — 8 e e 

80,000 Do. do. 43 Debtet s 50 bs và v^ 97 —101 % 97 —101 % ‚. 

60,7102 | Direct United States Cable 20 83% 8196 33% 104 — 104 101 — 103 107 à 

87,800 | Direct West India Cable, 44% Reg. Deb, within Nos. 1 to 1, 900, Red, | 100 19 - ex 99 —102 99 —102 T .. 

4,000,000 | Eastern Telegraph, Ord. Віос : ALS are .. | Stock | 7% 1% 1% 124 —129 124 —129 126 125 
1,955,565 Do. 8} era Stock Se x. 4100 X i .. 90 — 98 90 — 93 24 91 
1,584,646 Do. 4 % Mort. Deb. Stock Red. . vs Vx .. | Stock - i 2x 105 —108 105 —104 101 1061 

800,000 | Eastern Extension, Australasia, and China Telegraph — ..  ..| 10 7% | 7% | 1% 12 — 124 12 — 124 12,4 | 124 
820,0001 Do. 4 % Deb. Stock Stock M x "s 104 —107 104 —107 = is 
800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 is - T 94 —101 98 —1(1 T oe 
200,000? Do. do. 4% Reg. Mort. "im (Mauritius Sub. )1to8, 8 25 P vs Se 100 —103 % 100 —103 % 102 2 
190,227 | Globe Telegraph and Frust Re Gar us 10 53% | 8% .. 2 94 Hi— 9i 9 M 
190,042 Do. do. 6% Prem. 10 . E xi 12]— 13i 12— 134 13 12} 
150,000 | Great Northern Telegraph, of Copenhagen ; 10 16% |15% | 124% 22 — 23 — 23 ee 

62,5001 Halifax and Bermudas Cable, 4$ % lst Mort. uv Nos. | 100 " Е zm 99 —102 99 —102 "n - 

17,000 | Indo-European Telegraph ia A ..| 95 |10% |10% | 10% 86 — 39 97 — 40 391 38 
100,000} | London Platino- Brazilian Telegraph, "6% Debe" WU des A 100 d T .. 97 —101 97 —101 T T 

1,988,838 | National Telephone, Pref. Stock .. ie ke. cx xe | 100 5% | 6% | 6% 100 —102 100 —103 1017 100} 
1,966,667 Do. do. Def. Stock 4 2x Se ©» oe m 100 ыз m 44 73 — М) 77 — 79 тха 774 
15,000 Do. do. 8 % Cum. Ist Pref. .. $3 е s А 10 6 % 6 % 6 4 13 — 14 18 — 14 vs E 
15,000 Do. do. 6% Cum. 2nd Pref. Rr n 10 6 ° 6% 6 “o 13 — M 13 — 11 XX 
9,250,000 Do. do. 5 9% Non-cum. 8rd. Pret., 1 to 250, 000 5 5% | 5 % 5 0 5 — M 7 — bt E 
000, 0001 Do. do. 8 Deb. Stock Red. e... | Stock | 834% | 8% 323. 9» — 97 91 — 6 
600,000 Do. do. Deb. Stock Red. " š 100 4% 4% 4 X 101 —103 101 —103 102$ 
171,504 Oriental Telephone ы Elec. Nos. 1 to 171,504, fully paid ө 1 6 e 6 96 6 5 91 — 14 à— 18 
100,000: | Pacific and European Tel., 4 % Guar. Debs., l'to 1,000 ..| 100 e ec —100 97 —100 
11,889 | Reuter's . Е DViXb ш 8 5% | 696 ке 73 7À 64 
8,308 Submarine Cables Trust s; EM E ee si Ра ‚ | Cert. we v3 116 —121 116 —121 120 

68,000 United River Plate Telephone А - es 5 1% 1% 1% 6 6 - Y 

40,000 Do. do о. É Cum. Pret., Nos. 1 to 40,000 oe 5 ee ee еге 44 [2 51 4 5} эө мы 
179,9472 Do. do. 25 ae He RA .. | Stock ык ә У 104 —107 104 —107 x és 
150,0001 | West Coast of America, 4% Debs., 1 tol ‚500 guar. by Bra. Sub, Tel, | 100 825 95 — 98 95 — 98 
967,980 | Western Telegraph, Ltd., ON 1 to 207,980 РР $^ 25 10 7 96 7 96 © 12 — 124 12 — 12 23 к 

15,0001 Do. do. T Debs. and series, 1906 ee eo eo 100 ee oe ee 100 —103 100 —103 ee ee 
400,000 Do. do. Deb, Stock Red. eo ee ee ee 100 ee eo ee Өн —101 ge —101 oe ee 

88,821 West India and Panama тан oo ee ee 10 196 ee oe 7 PR 2 — Y, oo ee 

84,568 Do, do. do. 6% Cum. lat Pret, — .. nj 10 " A 9. — К — 6j " n 

4,669 Do. do, do, 6 % Cum. and Pref. А 2 10 ©» А es 81— 1 31— 44 " e 

80,0003 Do. do, do. 6 Debs., Nos. 1 to 1,800 ee 100 ee ee ee 95 — 101 9 —101 oe ee 

Y 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 | British Aluminium 7 % Cum. Pref. dE WES UN 10 . T T 8 — 4 B— 4 T 8.. 
800,000: Do. do. 56% 1st Mort. Deb. Btock Red, $i T Stock КУ M) — 87 83 — 87 ко vi 
100,000 | British Electric Traction s бэ „ бе 10 9% | 9% 82% 124— 13 12}— 13 12,7 12, 
100,000 Do. do. а Cum. Pret. Sv od 10 ЕЕ ee 114— 13 112— 12 | 1119 Dlg 
600,000 Do. do. Perpetual Debenture Stock .. .. | Stock e "^ 122 —125 122 —125 YA: | ,.. 
100,000 | British Insulated and небі Cables $e" who a жы | ey 15% |1096 10% 64— "i 64— 7 xd T g. 
100, 000 Do. T 6 % Cum. Pref. ee ee в н 6 oe ee 51— 57 чык n1 | 5 oe 

60,000 Do. ч in Mort. Deb. Red... „ „„ oes | e A00 т 102 —106 102 —106 боз. " 

60,000 TBrowett, Lindley & Co., O ee oe 0 0 ee . S 41 8 Nil " 10 — } N 1-— 93 "| ө ee 

60,000 T Do. do. 8 % Cum. Pref. a $5 E .. | 41 6 6% , 14/6 to 15, У 14/6 to 15; : M 
105,781 Brush Electrical Engineering, Ord., 1 to 106,781 . ; ae .. z 2 5 Nil Nil 2 + 1 13 
150,000 Do, до. Non-cum. 6 Pref, eo ee з 3 6 8 % 6 % 1— là D P 1 — 1 ee 
125,000: Do. do, { 96 Perp. Deb. Stock . ... Stock £s ВЕ 97 —100 497 —100 , 

116,000 Do. do. 44 % Регр, 204 Deb. Biook . . Stock e s 65 — 90 2 — gor л iD 

85,000 | Callender's Cable Construction : ares : Ee t4 5 16% | 2% | 15 9$ 114— 12 E a 123 vf 

40,000 б do. do. 5 96 Cum. Pref e? b е oo eo 53— 5 : oi 

90,0007 Do. do. do. 43 96 1st Mori Deb. Stock Red. | Stock i 8 Фа 106 —110 106 —110 " dà 

1,860,014 | Central London. Railway, Ord. Stock e. oe s. oe | Stock М 4% | 4% 98 —101 97 —100 99 98 
494,098 Do. do. 4% Pref. Stock .. се so và .. | Stock as 4 4% 100 —103 99 —102 v» V 
494,998 Do. do. Def. do. .. se oe vs .. | Stock we 4 4% 101 —104 99 —102 TT ks 

1,890,000 | City and South London Railway ee T © ss са .. | Stock | 1} 2 8196 59 — 61 {з — 60 ps 59 

85,000 IRR e Co., 1 1 ою с 5 8 8 73 5 2— 2 а — 24 2 es 

А st Mort. g Я to of £100, and „= S 
100,000: 901 to 11,000 of £50 red. ph "e Ue — se. К р оюн е 
99,261 | Edison & Swan United Elec. Light, “ A“ shares, £8 paid, 1 to 99, ж T 96 Nil e 0 — af 0— i T I 
17,139 Do. do. © A" shares, 01—017,189 .. 'б % Nil a 14— là— 24 T . 
50281 Do. do. 4 Deb. Stock Red. 100 ^ eo eo 71 — 75 72 — 77 724 ee 
100,0001 Do. do. 1 b. Stock Prov. Certs. all pa. 100 Vs $3 x 75 — 80 77 — &2 es s 
112,100 |Electric Construction, 1 to 112,1 "m ws g 2 6 % 6.96 6% {= 1j 14— 14 vx sa 

31,390 Do. do. ] Cum. Pref., 1to 81,390 ee ee ee 2 ee ee ee 2 3 22 B ee oe 

8A5000 | Do. do. S Perp 1st Mort. Deb. Btock e [| Btoek| .. » E 9н —101 өн —101 m 2: 

25,000 | General Electric hag a8 Cum. Pref. А x е as 10 5% 5 5. 94— 10 94— 10 "S es 
900,000 Do. Mort. Deb. és "s ne .. | Stock Ms ШУ - 99 --102 97 —100 E s 
B5,000 | Henley's (W. T. j ‘Telegraph Forks, Ord. T i4 ss *% 5 20 20 20 134 - 144 xd 134— 144 NN 
86,000 Do, do. Pr ef. oe ee 0 6 44% oe ee 5 — 93 xd b — 5А ae 
48,060 Do. do. 44 Mort. Deb. Stock КР .. | Stock 2 E E 107 —111 ха | 107 —111 e "A 

60,000 | India-Rubber, Gutta-Percha & Telegraph Works 10 10 %e| 10% | 10% 184— 193 Ish— 194 19 as 
800, 0002 Do. do. do. 4 96 1st Mort. Deb. 100 k N ^ 100 —103 100 —103 M A 
81,500 t Liverpool Overhead Railway, Ord. oe ee ee . 10 8196 14% 14% T TN 5} 6 = од ee oe 

10,000 |t Do. do. Pref. £10 peid ee m oe a 10 Me MA M^ 104 — 10; 104— 11 - | 

87,850 теоре Construction and Maintenance.. 19 | 174% | 200% | 20 % 31 — 37 3 — 37 96 354 
150, 0001 at 1%, Deb; Bds., Мов. 1 $071,500 Red. 1909 | 100 5 " " 100 —103 100 —108 » x 

0001 aterloo A hyRaxny Ord- b ee m ee oe eo 100 8 % 8 % 84% 95— 98 94 a 97 95; ve 
t чаоанопа on Liverpool Btock:Exchange. 1 Unless otherwise stated all shares. are fully paid: 7 From Manchester Share List. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES N OT OFFICIALLY QUOTED. 
National Blecteio Free Wiring, 3—3. | i Анн, end Hyde Electrio (£10 оре оа ATE ү! 
Bank rate of discount 4 rer gent. (September 3rd, 19031. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES, 


| Stock Closing | Closing Business done 
Present NAME, or pei rr for the Quotations Quotations week ended 
; i Share. ast three years, Sept. 9th, Sept. 16th, Мері. 16th, 108, 
| 1900, 1901. 1902, | Highest. Lowest 
100,000 Blackheath and Greenwich Dist. Electric Light, Ord.. : 1 N- * ba k- 4 — 8 | z ^ 
100,000 Do. 44%, 1st Deb. Stock, Prov. Certs. 100 . 118 —121 118 .—121 T „ 
20,000 Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 5 6 % 8% 8 96 104— 11 101— 114 11 " 
20,000 Do. do. 1% ‘Cum. Pref, 5 i : à 104— 10% 104— 103 et .› 
50,000 Charing Cross and Strand Electricity Supply an * * Б 9% 10 96 10 % 9 — 94 9 — 94 Irz р 
70,000 Do, do. do. “ 44%, Cum. Pref, 5 - 4 bà— 6 54— 6 15 ` 
40,000 Do, do. City Undertaking " 44% Cum. Pret. Б е à 41 5 41— 5 | H I 
250,000 Do. do. 4% Deb. Stock Red. à 4 100 | 104 106 104 —106 106 i» 
44,436 |*Chelsea Electricity Supply, Ord. Fi P а 5 54“ E 1495 F 64 o3 бъха .. te 
150,000 Do. do. q Deb. Stock Red. Stoc} 108 —111 108 —111 l Я 
70,595 City of London Electric Lighting, Ога, 40,001 110,595 10 0 б 104 11 104 11 10} 02 
40,000 Do. 6 J, Cum. Pref., 1 to 40,000 <» 10 f 18 14 13 14 | \ bie 
400,000! Do, 5 % Deb. Stock, Scrip. (iss. at 115) all paid N » 122 127 122 127 ‘ А 
B00,000 | Do. 429, 9nd Deb. Stock, Prov. Certs., all paid. M» 100 102 105 102 105 z ee 
40,000 County of London & Brush Prov. Electric Lighting, Ord. 1—40,000 10 4 E i 7A 5 74 HÀ Bri . 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 10 4: 114 124 114 124 | P 
400,0007 Do, do. 44% Deb. Stock, Prov. Certs. (all paid) Red và 109 112 109 112 | x 
50,000 Kdmundson’s Electric Corporation, Ord. Shares b I. 1 % і 64 7 64— 7 | 678 . 
80,000 | Do. dc. 6 % Cum. Pref. * -E 64 63 64 62 64 5 
140,000 Do l 149% lst Mort. Deb. St« ok 100 ; 107 110 107 110 te 
91,000 | Kensington and Knights bridge Electric, Or d, i 5 199% 10 % |10% 104— 114 104— 114 | А 
90,000 ро. ао. йо, 4 , De be inture Stoc К Stock $4 s 108 106 103 106 | „о 
110,000 London Electric Supply Corporation, Limi ited, Or: 1. WV Еў 8 ‘ 2 24 | 2— 24 ve 
49,840 Do. do. do. Pref o. Р 5 : 53— 6 | 5à— 6 i19 EET 
250,000“ Do. do. do. 4 „Ist м: rt. Deb, Stock Red Stock T š 100 —102 | 100 —102 we 
100,000 Metropolitan Electric Supply, 1 to 100, 000 . * * 10 6 96 6496 7196 174— 184 17à4— 184 | 18, K 
220,0001 Do. do. 43% 1st Mort. Deb. Stock "E І 108 —112 109 —113 1104 ц 
250,000! | D do. 1 А Mort. Del b, Stock Red Stock . “ 97 100 97 —100 oe 
10,852 | Notting Hill Electric Lighting * чӣ * 25 10 7 96 6% 6% 13 — 14 13 — 14 | , T 
40,000 | St. James’ and Fall Mall Electric Light, Ord. .. i га + б 144 144 144% 154— 164 154— 164 | 155 
20,000 Do. о. ао. 7 & Pref. 90,081 to 40,080 5 н we в — 9 8— 9 HÀ ve 
150,000 Do. do. do. 34%, Deb. Stock Re m 100 T 98 —101 98 —101 | , T 
12,000 | Smithfield Markets Electric Supply, Ога... T Ps. + Б 24% 81 331 0— 8$ dd re 
65,000 South London Electricity Supply, Ord. b 1{' Üj— 43 31 ił | ve 
80,000 Urban Electric Supply, Ord. ; b M b 51 5 — b | ne 
30,000 Do. do. 5 % Cum. Pref. b + T s 5 5} 5 54 | ve 
110,000 | Westminster Electric Supply, Ore l. " б 104% 104% 12 % 13 14 18 — 14 ide M 
24 141 Do, ido. ) { zum. Pref, 5 Р " . б ШУ 6 -— 64 * 
* Subject to Founders Shares. 1 Unless. otherwise stated all shares are fully | paid. 
^ MARKET QUOTATIONS, Wednesday, September 16th. 
3 I ee EET CT Wee ** Latest Week's 
CHEMICALS, &o. 555 UR METALS, &o. (continued). гаса Ine. o Dee. 
а Acid, Ne "n .. per cwt. 6/0 РР д Copper Sheet $3 we .. per ton £75 T 
a » Nitric . ео ee oe per cwt. 22/- oe 9 » @e per ton £15 ae 
а „ Oxalic.. T .. per cwt. 84/- 2s e ў (Electrolytic) Bars .. per ton £67 £1 ine. 
a „ Sulphuric ne e per смі. 5/6 is е "i 5 Sheets .. per ton 47 £1 inc. 
а Ammoniac, Sal .. рег смі. 42/- as e ñ hi Rod .. рег ton 269 £1 inc. 
а Ammonia, Muriate (orystal) .. рег ton £38 10 m e "m " H.C. Wire per lb. 8id. . inc. 
ee .. рег ton £30 ЧЕ f Ebonite Rod S és .. per lb. [8 эз 
à Bleaching powder . m 0 .. per ton £4 10 Ке Sheet  .. " .. per lb. 8/- e 
а Bisulphide of Carbon .. рег ton #15 n German Bilver Wire .. per lb. 1/6 ue 
@ Borax e... рег ton £13 T h Gutta-percha fine.. — .. .. perlb. 8, К 
а Benzole 10 90 0 7 т а .. рег gal. 77. Py h India-rubber, Para fine .. .. per lb. 4/53 to АП 22d. inc. 
i3 xd .. per gal. 5/6 d 4 Iron, Charcoal Sheets .. per ton 18 . 
: Copper sachet. € dem per ton £20 dn $- 4 Tig (Cleveland warrants) per ton 45/11 1/- dec, 
а Lead, Nitrate ee 925 .. per ton £24 x 4 , Forgings, according to size per ton From 411 xe 
а „ White Sugar 455 e per ton £81 va 4 ,, Scrap, heavy .. per ton 47/6 to 50/- T 
a cin пое ns Ss .. per ton ane 54 i , Wire, galvanised No.8 .. per ton ay ee at 
а Methyla Spirit . per gal. ‚ еж } 
а Naphtha, Solvent (90% а 1160° С). per gal. 6/6 5 : Lead, English Ingo — .. .. per ton 11 126 ; 
а Potash, Bichromate, in casks .. per lb. Bd. “a Sheet ws .. рег ton £13 T 
a ў Caustic (75/8096). à .. per ton £N Уз Ж Manganin Wire No. 98 .. .. per lb. 8/- ee 
а is Bisulphate a e per ton £85 es g Mercury per bot. 88 "76 ; 
а Shellac #5 .. рег см, 107% 10s, inc. d Mica (in original cases) small . per Ib. 4d. to 1/6 ix 
а Sulphate of Magnesia js .. per ton 44 10 , „ " » medi um per lb. 2/6 to 8/9 T 
а Sulphur, Sublimed Flowers .. per ton 46 10 - $$ í large. per lb. 4/ to 7/9 oe 
a „ Recovered ..  .. perton £5 10 n p Phosphor Bronze, plain castings рег lb. - to bs 
а ii Lump is .. per ton £5 e 5 "i rolled bars & per lb. 1A to 1/4 " 
а Вода. Caustic (white 70 90) .. per ton 210 15 - „ Strip&sheet per lb. From 1/2 - 
а „ Crystals » m .. рег ton £8 = $ Platinum Se per ок, 44 oe 
а „  Bichromate, casks.. .. per lb 24d. ee Silicium Bronze Wire per Ib. 10d. to 1/- T 
{ Steel, Magnet, aco'd'g to desc р' п per ton #58 T 
METALS, &c. LIT] » in bars oe ee me ir e ee 
b Aluminium Ingots, in ton lots .. per ton £130 ie 9 Tin, Block .. ыы 9 per ton { £123 £2 to £3 dec 
b ii Wire, in ton lots .. per ton £168 ME 9 „ Foil per lb. 1/6 ee 
b Sheet, in ton lota .. per ton £106 Un m „ Wire, Nos. 1 to 16 per lb. 17 T 
Р Babbitt's metal ingots T per ton £48 to £145 МА p White Anti- friction Metals 
e Brass (rolled metal 9" to 12") basis per lb. "d. Кә „% White Ant brand per ton £42 to £65 in 
€ „ Tube (brazed) és .. per lb. sid “з j Үагпв,/10в Grey Cotton, on sp'is per Ib. 8d. s 
8 3 » (solid drawn).. .. per lb. 714. id Pu lea. Flax .. per lb. $ vs 
€ „ Wire, basis.. EN . per lb. Tid. on і , 8 ply 10 Ibs. Russian .. per lb. 4484. ae 
Copper Tubes (brazed) .. .. per lb. 4 „ 10 lbs. Russian, single .. per lb. " - 
„ (вона drawn) . per lb. 94d. j 180 Ibs. Jute rove per ton 11 Ра 
= Copper Bars (best selected .. per юп #15 k Zino, Въ (Vieille Montagne bad. ) per ton £94 5 ex 


ELECTRIC TRAMWAY 


— — on + — 


Locality. 


3 
8 
* 


—.— = e= > sins 


Aberdeen .. as .. | Зер. 12 
Birmingham бә РА » 12 
Bee 4 


ee » 
Blackburn . m .. | June 26 
Blackpoo! . Sep. 10 
Blackpool and Fleetwood n 12 
Bolto e » 13 


Bradiord ae i .. | Aug. 23 
Brighton os .. | Зер. 13 
Bristol és is su » 11 


Burnley . зе 12 
í Barnsley District we „ 4 
Devonport » 4 

, Dudley—Btourbridge. . * i 4 
$ Gatesh » 4 
енене ШЕКЕРИ » 4 
Greenock— P:. ооу н 4 
Hartlepool os n 4 

‘ Kidderminster . ө Pi » 4 
$ Merthyr ae ee ee 08 4 
gj Middleton xs $a „n 4 

M Oldham—Ashton ео [1] 4 

о ‘a Peterborough ee ee oe 4 
2 Poole .. .. «| 4 
Potteries ee ee ve 4 
Rothesay.. ee oe » 4 
1 T ee n 2 
Southport oe e| 4 


| 


Receipta tor 
the week. 
£ £* 
1,255 | +168 
6,188 | + 50 
1,391 — 
909 — 286 
1,688 | —495 | 
1,141 3514 
1,827 4 261 
4,267 | +679 | 
1,010 29 
5,140 | — 40 
966 | 4192 
171 — 
491 | — 29 
9.9 4 75 
889 4 17 
3.3 4109 
644 + 8 
805 | — 26 
1388 |— 6 
216 ＋ 3 
404 + 40 
612 | — 89 
176 — 
428 + 77 
1.670 | + 80 
213 — 8 
106 — 
417 | 4 23 


£ 
20,011 | + 2,661 


| 187,021 | + 8,294 


11,668 + 674 
29,059 | — 118 
15,227 — 48 
45,602 | + 6,077 
81,276 | + 13, 000 
87,196 — 

6,428 — 

16,829 + 402 
29,634 | + 2,9-8 
80,560 | + 4.541 
8,458 | + 577 
19,364 | + 1,500 
9.598 | + 888 
4,679 | + 198 
7,004 | — 244 
11,051 | + 1,401 
20,857 | + 1,647 
5,197 — 

10,99 | + 1,683 
64,792 | + 2,949 
5,840 | + bon 


‚07 
11,262 + 9,018 


Miles 

open. 

| 10 Е 
ҮК 
+ 

6 = 

71 — 

95 | — 
41 1+4 
64 — 

98 — 
т | — 

4} | — 

5 — 

18 — 
103 ＋ 3 
7 — 

+9 

4 = 

8 |— 

„ик 

A 5 

81 — 


|Y TRAFFIC ‘RECEIPTS. 


| ia Locality. 
p gas 
;Swansea .. vá e 
i Taunton ee ee 0 
М emouth vs К 


* Compared with the gorresponding period of 1902. 


Weston -super - Mare.. 


| 
| = Wolverhampton Dist. 
| 


Wrexham . 
i \ Yorks. Woollen Dist. . vs 
Cardiff 
Chatham & "District со. 
ver ee . € . 
Dublin T E 
East Ham ve © 
Glasgow ee ee ee 
Hull ee ee ee 
Ilkeston .. ze 85 
Isie of Thanet... 
Leeds ә ice 
Liverpool .. «а i 
Manchester РИ 
Newcastle .. 2 6 
Portsmouth es 2 
Saltord ee ee ee 
Southampton we А 
Sunderland 


Central London Railway 
Ону and 8. London Ry. 
Luoan Riwy. 


and 
Liverpool Overhead Ry. 


Week 
ending 


Receipts for 


the week, 
má De 
1.666 +862 
617 | + 85 
1 — 5 
889 | — 64 
278 | — 86 
392 | + 82 
144 — 
522 — 
2,096 | +890 
657 | + 56 
271 | — 16 
6,128 | +141 
710 | +128 
14,180 |+1429 
1,914 | +184 
188 — 
1,999 | —808 
5,658 | +480 
19,489 ! + 6797 
8,608 | +599 
2,118 | + 61 
866 71135 
1,205 | + 6 
1,874 | + 47 
5,687 
9,632 | —897 
129 | + 5 


Total to date. open. 
4 B д Ы 
81,8965 + 4,045 213 | -? 
18,505 | + 1,601 im 
2,197 | — 197 111 
11,579 + 950 | — 
4,580 — 417 +h 
18,915 | + 6,858 | 10g +8 
8,449 = — — 
9,7877 — 6 — 
48,958 | +14,644 | 14 | — 
19,299 | + 12,601 | 863 — 
8,890 | + 50; 8 — 
61,705 | + 6,149 | 463 + 1 
16,781 | + 5,200, 5 |+ j 
201,486 | + 21,967 66 '+ 
48,989| -- 2,060 п Sd 
196,707 | + 7,906; 41 | — 
360,511 | 4-11,697 | 100 714 
984,896 NU H — 
2 = 9 |- 
79,469 | + 24,708 о = 
59,м9|+ 810 20 +8 
66,466 | — 9,548 | 6 | — 
26,906 | — 8,458 8 — 
1.629 + 85 — 
18,906 + 1.088 6 | — 
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THE GAS ENGINE AND ITS FUTURE. 
(Continued from page 409.) 


LETOMBE Gas ENGINE. 


Another type of gas engine lately introduced is that of 
M. Letombe, in which, while the admission of gas is 
reduced in proportion to the reduction of power to be 
attained, the compression, instead of being subject to 


reduction, is increased, so that the explosive force of the 
mixture is maintained. 

This result is obtained by the addition of an extra valve 
actuated by the governor, which cuts off the admission 


the increase of the weight of the fly-wheel has very little 
effect in reducing the power development of the engine :— 
An engine of 340 J. H. P., as illustrated, was tested with 
fly-wheels weighing 6 tons 15 cwt. and 13 tons, the friction 
loads being respectively 30°87 н.р. and 32:32 н.р.; the dif- 
ference, therefore, in the friction load between one and two 
wheels was 1°45 H.P., equal to 42 per cent. of the total 
I. H. P. of the engine. This firm prefers a piston speed of 


750 ft. per min., with a maximum of 300 r.p.m. 


LETomMRE GAS ENGINE: VERTICAL SECTION. 


earlier as the mixture is richer. The expansion in this engine 
is prolonged, and therefore the reduction of temperature of 
the gas and the cylinder is increased. 

A prominent feature of this engine consists in the addi- 
tion of a trank piston in place of a cross-head guide in 


Stockport Gas ENdINR. —Fid. 1: 300-н.р. Enaine. 


front of a double-acting cylinder. This arrangement gives 
an increase of power of 50 per cent. without a corresponding 
increase in weight. Though the Otto four-stroke cycle is 
adhered to, three strokes out of four are power strokes. 

For an engine of this type capable of developing 
1,000 ж.р. the pistons would only be 393 in. diameter, 
with a single crank, while the governor is so arranged that 
the engine can be worked single, double, or triple-acting. 
Engines of the above type up to 1,500 and 2,000 п.р. are 
stated to be in course of erection. 

The illustration at the top of this page shows the 
vertical section of a 400-H.». mono-triplex Letombe gas 
engine. 


STOCKPORT GAS ENGINE. 


The ‘ Stockport Gas Engine, manufactured by Messrs. 
J. Е. H. Andrews & Oo., Ltd., is built in the larger sizes 
of from 50 to 800 H..; fig. 1 above shows a two-cylinder 
300-UH. P. engine. The cycle employed by this firm is the 
Otto four-cycle, with tube ignition, though when preferred, 
they fit the engines with electric ignition. 

In regard to the employment of heavy fly-wheels for 
reducing the cyclic irregularity, the following test shows that 


Fig. 2 is a diagram taken from an 80 B. iI. P. Stockport 
gas engine, showing the variation in speed and steadiness. 

Reference has been made to the application of blast 
furnace gas to the driving of gas engines, and to the fact 
that to this quality of gas was due the great advance in 
cylinder diameter; the reason being that 
the gas from any one or more blast fur- 
naces, while the ore, flux and fuel remain 
constant, varies only very slightly in ita 
thermal «quality, and has only a small 
percentage of hydrogen associated with 
the 25 te 30 per cent. of carbon monoxide 


The comparative absence of hydrogen 
is responsible for the fact that the ignition 
point is more under control, and the maxi- 
mum force of explosion at the dead 
centre is capable of being retarded, thus 
obtaining an improved turning moment. 


BLAST-FURNACK GAS ENGINE, 


The pioneer of the application of blast 
furnace gas to internal combustion engines 
was Mr. В. Н. Thwaite, and in our issues 
of December 15th and 22nd, 1899, April 
27th, 1900, December 14th, 21st and 
28th, 1900, we have referred to this 
question. The article on December 14th, 
1900, gave particulars of an installation for the genera- 
tion of electric current for both power and lighting pur- 
poses at an ironworks in Derbyshire. On the following 
page we give illustrations showing the latest gas engine to the 


Copy of а Diagram teken from an бо B. M Set Gas Engine by ~ Mourop" Recorder, showing variation in 
speed and steadiness. 


А. 4. ма o а 


Втоскровт Gas ENGINE.—FIG 2 


designs of the Blast Furnace Power Syndicate (the owners 
of the Thwaite-Gardner patents) due to their extended 
experience with this quality of gas. It will be noticed 


that the engine is of the four-cycle Otto type. The 


cylinder is 36 in. in diameter, with a stroke of 48 in. It will 
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be seen that besides the usual water-jacket for the cylinder 
and combustion chamber, the piston and the inlet and exhaust 
valves are water-cooled. The system of governing adopted 
is a combination of the regulation of the charge and the 
** hit-or-miss.” 

As the power requirement falls, the governor diminishes 
the admission of gas and air, until a point is reached 


owe 
Ёз, 
€ | 
ewe Ri 
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does not fall to the ground. Gravitation will not cause a 
boulder to roll down a hill side if the boulder be obstructed, 
but Newton’s law holds good notwithstanding. 

But this is a digression. I introduce the subject, here 
because Mr. Byng has a word to say about landlords. 

He quarrels with the unselfishness of landlords, who by 
* allowing free importation of agricultural produce have 


„ 6 


BLAST Furnace Gas ENdINE: ELEVATION. 


at which the reduced mixture might not ignite with 
certainty, when the gas supply is cut right off, and at the 
same instant the air supply is opened to its full extent. 
The valves are mechanically opened and closed by means of 
double arm levers, thus dispensing with the heavy springs 
usually adopted for closing the valves when single levers are 
actuated by cams. 

A valve is also arranged for admitting air under pressure, 
for scavenging purposes. A notable feature is that the 


allowed rents to be reduced, and the capital value of land to 
fall by nearly E 2, 000, 000, 000.“ 

This remark obviously suggests taxing imported agri- 
cultural produce, which is indeed unavoidable if we are to 
give a preference to our colonies. But what does Mr. 
Byng's book say on this point? 

On p. 69 it says, If we except the free importation of 
raw produce (and let me say at once that no sane Protectionist 
would ever place duties upon articles which Nature prevents 
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BLAST Furnace Gas ENGINE: VIRTIOATL. SECTION. 


inlet and exhaust valves have a constant and regular stroke» 
all regulation of compression, &c., being done by the 
scavenging valve. 

Special tube ignition, in duplicate, permits of the engine 
being run continuously for long periods. With a piston 
speed of 800 ft. per minute, a single cylinder engine would 
be capable of developing 300 I. H.P.; four cylinders arranged 
double tandem would therefore give 1, 200 1. H. P. 


(To be concluded.) 


PROTECTION: A REPLY TO MR. BYNG. 
[COMMUNICATED. ] 


(Concluded from page 417.) 


Wuar is true of Ireland is true of most other countries, 
and the difference in the prosperity of the different parta of 
Ireland can be traced to the difference in the conditions of 
land tenure. After we have exhausted every argument for 
and against Free Trade or Protection, there is the feeling 
that the last word has not been said. That word is private 
ownership in land. To say that Free Trade is correct in 
theory, but wrong in practice, which is what the Pro- 
tectionist arguments amount to, is no more logical than to 


impeach the law of gravitation because a suspended apple ' 


our producing ourselves), &c. . . . "This sentence implies 
that agricultural produce should not be taxed, yet with charac- 
teristic inconsistency, the author tells us on p. 195, “ We 
must protect our agriculture, It is the most pressing problem 
of the day." 

But is Mr. Byng right in saying Free Trade has reduced 
rents? "The available statistics seem to prove the contrary. 
Whilst the money rental of agricultura] land has decreased, 
the rental of building land has steadily increased, and 
according to Prof. Marshall (Principles of Economics, book 
vii., p. 722) “the money rental of England's soil is probably 
twice as high, and the real rental three or four times as high 
as when the corn laws were repealed.” 

As a matter of fact, land itself has ло value. Its value 
can only arise from the expenditure on it of human labour 
for which the worker is penalised. 

It is, perhaps, hardly worth while to touch all the other 
points arising out of Mr. Byng's interesting letter, but as 
there are one or two little misconceptions I would like to 
clear up, I must trespass a little longer. i 

On the subject of wages, I did not for a moment doubt 
Mr. Byng's good intentions, nor suppose he wished to 
mislead his workmen. I am not so sure, however, that he 
does not mislead himself. He is again confusing value with 
money. That he would increase the money wages goes 
without saying ; he would have to, in order to avoid a strike 
of his workmen. It does not at all follow, however, tliat 
the men would be better, or even as well off as before, On 
Mr. Byng’s own showing, rents ought to rise as a result of 
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Protection; and a man’s available wages are the balance 
after paying his rent. With this balance, would he be 
able to purchase as much as he does with the same amount 
at present? Mr. Byng makes a great deal of the fact (or 
fiction ?) that wages are higher in Protected than in Free 
Trade countries, but he does not give any statistics either as 
to the money wages or the purchasing power in different 
countries. Money wages are higher in America than here, 
but so they were when England was a more strongly 
Protectionist country than America, so the argument does 
not apply in this case. Then what about Germany? Are 
wages higher there? No. In the show factory of Germany, 
viz., the Krupp Works, the skilled mechanics’ wages in 1900 
were below 5s. а day. But, as already pointed out, the 
actual money wages are not a safe guide, and it is more 
instructive to look into the actual conditions of living 
among the working classes. In Das Wirtschaftsjahr, 1902, 
there is to be found an impartial survey of German trade. 
In the factory inspectors’ report we read that, owing to the 
depression in German industry, and the diminished earnings 
of the working class, the number of horses and dogs 
slaughtered for human consumption largely increased. 

In consequence of the increased demand for horse-flesh, 
the Berlin horse slaughterers, unable to supply the require- 
ments in the immediate neighbourhood of the capital, were 
- compelled to send out agents to purchase horses in the pro- 
vinces. Perhaps it is some satisfaction to Protectionist 
advocates to know that we export horses to the Continent 
for food, horses that can scarcely stand, and which require 
careful handling to prevent their dying on the journey. 
Poor wretched things! I have seen many of them on 
their way to the quayside, and, be it noted, that German 
exports to England were very great during the period 
referred to. This, then, is the country whose methods we 
are asked to imitate ! 

. The British workman will hesitate a long time before 
changing his present diet for horse flesh and black 
bread. | 

And now, what about the “ quantity” argument. You 
grant that quantity pays," writes Mr. Byng. No, no, not 
so fast please. What I said was “by manufacturing 
standard parts in large quantities, the labour costs, and the 
standing charges on each part, may be very considerably 
reduced, und it is in this way, and only in this way, that 
quantity pays." 

This is not Mr. Byng’s idea at all. He says distinctly 
that the cost of production does no/ depend on the cost cf 
labour, the cost of material, and expenses, but on quantity ; 
this factor overshadows the others. He gives as an example 
(pp. 10 and 11 “ Protection”) the manufacture of 50,000 
foreign watches, He fixes the standing charges, including 
interest and depreciation on the labour-saving machinery, at 
£5,000 а year; and gives as the costs per watch, material 
28., labour 1&, standing charges 28., total 58. These are 
sold at 68. each in the protected country. Then another 
50,000 are put in hand, upon which the standing charges 
are said to be £1,000, wages and material remaining the 
ваше ав before, bringing the total cost to 38. 5d. per watch, 
and the selling price in England (only) 4s. 1d. Apparently 
the labour on the watches is the same in each case. In 
reality, however, it is not. In the £5,000 put down to 
interest and depreciation on capital outlay, a considerable 
portion is for labour in making a labour-saving machine to 
make watches, and is, therefore, payment for labour spent 
indirectly on watches, the 1s, being for direct labour 
only. So that the greater the number of watches made the 
less the labour (direct plus indirect) per watch. In times 
of slackness, therefore, labour is still being paid for as stand- 
ing charges even though no watches are made at all. But, 
no matter how we may regard the figures, the plain fact 
remains that the Englishman buys precisely the same article 
more cheaply than the foreigner, and the people who buy 
them would most probably not have purchased watches at all 
at the higher price. And as has been shown over and over 
again, the money does not leave this country, but instead, 
for each watch imported, material worth 4s. 1d. goes out, 
and a watch worth 6s., according to Mr. Byng’s own 
figures, comes in. Surely this is good business to the 
importing country. 

». Again, I repeat quantity does not necessarily pay. 
‘What are the latest returns from the countries which work 
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on “quantity” lines and “dump” their surplus into this 
country? 

In 1902 the Schuckert Co. lost nearly £770,000 ; 
Lahmeyer & Co. lost in the same year £120,000, and for 
the year ending March, 1903, shows a loss of £18,584; 
whilst the Compagnie Internationale d'Electricité, of 
Liege, shows a loss of £30,604 on the last financial 
year. Yes, yes! I know the stereotyped reply by 
heart, but the fact remains that huge exports do not 
mean prosperity necessarily, but, as already pointed out 
above, may mean simply the difference between horse- 
flesh and black bread, and absolute starvation. ‘ Give 
me protection," says Mr. Byng, “ апа I will produce in 
quantities; I will lay out my works on a large scale; 
specialise every part; adopt piece work throughout; save in 
supervision in the drawing office, in the counting house and 
on the commercial side. I will pay higher wages and reduce 
cost of production.” My reply to this is, that without Pro- 
tection there are works in this country much smaller than 
Mr. Byng’s, who adopt all the methods suggested, and are 
netting their 20 per cent. profit. Enterprise and business 
methods are not governed by mere size of works. 

This is a manufacturer's question, cries Mr. Byng. 
Apparently the consumer has no say in the matter. But we 
are told that ** no one who works isa consumer in an economical 
sense. He must produce before he can coneume.” 

What, then, does the mere landowner produce, for whom 
Mr. Byng is so solicitous in his book ? 

“If Free Trade gives cheapness to the consumer, it is 
wrong to try and attain it at the expense of the producer." 
But, then, don't you 8ee, Mr. Byng, that if the producer 
and consumer are one, the consumer who gets something 
cheap at the expense of the producer gets it at his own 
expense ! 

But this is not the producer Mr. Byng wishes to protect ; 
he is thinking of the manufacturer who employs labour 
largely ; and he is imbued with the idea that а manufac- 
turer is something above the common ruck of humanity. He 
makes work, and the more work he can make the greater 
benefactor he is to his race. This is the idea. It is quite 
the reverse of the truth. | 

Why does a manufacturer buy a labour-saving machine ? 
Not to make more work, but to reduce it, and the more 
labour it saves the hetter. 

Now a manufacturer is nothing more than а labour- 
B:ving device, not a work-providing institution. The boot 
manufacturer makes our boota to save labour, the tailor does 
the same. The less labour he employs to meet our needs the 
better. That is why we employ him instead of making our 
own things. The saving of labour in every possible way is 
one of our chief objecta in life. Are our manufacturers 
right then in saying that to save labour by purchasing in 
the cheaper market is wrong, and that the highest good is 
* to make work ?" 

And here I must leave Mr. Byng. Many points I leave 
untouched simply because it is not worth while to controvert : 
them, for they are too transparent to mislead anyone. 

I would, however, like to repeat one or two of the points 
I previously made, but to which Mr. Byng makes no attempt 
to reply. I asked how it came about that if protected 
countries offered such great advantages to the manufacturer, 
who could send his manufactures free into this country, that 
so many foreign manufacturers had come over here and 
built works larger than any existing English works. I 
looked for & reply to this, feeling sure Mr. Byng had one. 
But he is silent. And why? 

Perhaps we may find the reason in his book. Let us see. 
Here ів a quotation from pp. 34 and 35 :—“ Do we invite 
the foreign inventor and manufacturer to settle, and build 
and work in our country ; to teach our workmen, to pay our 
taxes, to enrich our nation? . . . We do not! On the 
contrary, we bribe him to stay away. We open our 
markets to him so that he may concentrate upon one spot 
abroad all his big undertakings, and reduce his average 
expenses and increase his profits. We give him cheaper 
freights, and handicap against him our own manufac- 
turers.” 

What a parody on facts, and how typical of the Pro- 
tectionist’s line of argument. No wonder Mr. Byng kept 
silent. 

Another point I hoped and expected he would touch upon, 
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was the “ intellectually, physically and morally, lower than 
our neighbour " argument, or rather statement. 

Intellectually lower! Yet in his book Mr. Byng says :— 
“But I do protest that an Englishman is as qualified to 
work a tool or invent а machine as is ап American," and 
again, electric lighting of private houses, ships, and also 
central stations originated in this country. The improve- 
ments in dynamo winding, making of incandescent lamps, 
accumulators, transformers, were Englisb. The first elec- 
trical tramway and electrical boat were made in England,” 
yet in spite of all this, and many other industries might be 
cited, Mr. Byng says Free Trade stifles invention, and 
“has deadened all our old industries, and will not allow 
new ones to be born." 

Why, the whole telephone industry of the world is 
dependent on Hughes's invention of the microphone (Mr. 
Byng wrongly gives Edison the credit), and Mr. Byng is at 
great pains to prove that this industry was killed in England 
* not by competition, but was smothered by the English 
laws," and this, forsooth, is one of his strongest cbapters 
against Free Trade ! 

The “ physical” degeneracy argument is apparently based 
on the falling off in the birth rate. 

This may prove just the opposite. The birth rate has 
merely fallen off because the death rate has. 

Any student of animal or vegetable life knows that the 
struggle for the perpetuation of species depends upon the 
risks run, and that where the death rate is greatest, so also is 
the birth rate, and are versa, 

But, after all, replying to such arguments is 80 much 
beating of the air, and І cannot do better than close with 
another quotation from Mr. Dyng's book. Не pictures a 
man beset by little devils, each bearing the inscription, in 
letters of fire: No new industry for 20 years!" One little 
devil whispers, “© Ero»omically, the foreigner gets all the 
profits“; another adds, © /л/е//е гау, our brains are 
getting numbed." Не is succeeded by one who says, 
** Socially, skill and knowledge are leaving us,“ followed by 
others in turn, who whisper: ** P/yswally, we suffer from 
being compelled to tinker at the same things" ; © Morally, 
we are descending to а lower scale of creation” ; 
* Kducationally, we have no learners, and if we had, we 
know not what to teach them," **and so on, until the 
restless sleeper is aroused by the bitterness of the taunts 
hurled at him, and awakes to find that it is but a dream.” 
A dream, indeed! My dear sir, it is a nightmare, as is 
proved conclusively by the most recent returns and statistics, 
and the best service one can render to the sleeper is to shout 
* Wake up !" | 


REVIEWS. 


The Students Guide lo Submarine Cable Testing, Third 
(enlarged) edition. Ву Н. К. C. FISHER and J. C. Н. 
Danny. [Copyrighted Бу the Eastern Extension, Austra- 
lasia and China Telegraph Co., Ltd.] London: The 
Llectrician Printing and Publishing Co., Ltd. Price 
18. 6d. net. 


The special object of the authors—as explained in the 
preface to the first and second editions—is to answer ques- 
tions frequently put to them when visiting various cable 
stations of the Eastern Extension Telegraph Co., and to 
bring together in a compact form information to cover 
questions relating to cable testing in the yearly examina- 
tions for operators in that service. 

The third edition embodies Parts I. and II., and also the 
appendices, of the first and second editions, with occasional 
additions interpolated in each of these sub-divisions of the 
book to make them more complete; while, in order not to 
interfere with the original simple form of the book for junior 
students, a few tests of a more elaborate nature are given in 
a new section, Part III. 

The additions to Part I. are:—Ayrton and Mather's 
shunt, transferred from the Appendix of the second edition 
and extended ; Black's CR bridge test by reversals which 
dispenses with the correction for earth currents; reference 
to Mr. Alex. Hill’s special key for CR measurements to false 
zero; localising & high resistance fault by OR tests from 


both ends, by W. J. Murphy; correcting CR by Clark, Forde 
and Taylor’s coefficient for high conductivity copper. 

The additions to Part II. include: — Further examples of 
the Varley and Murray loop test; of Kennelly's test with 
two currente, balancing to false zero; and of Jordan and 
Schönau's earth overlap; a graphic method of determining 
the resistance to be inserted when localising faults by earth 
overlap, by R. R. Black. 

Part III. (which does not appear in earlier editions) con- 
tains : —(1) Absolute measurement of capacity ; (2) Correct- 
ing for galvanometer deflections ; (2) Correction for capacity 
tests: (1) Multiplying power of sbunts for swings; 
(5) Measurement of resistances when Bridge ratio coils are 
not quite equal. А 

Besides the addition of Clark, Forde and Taylor’s copper 
coefticient table, the Appendix of the third edition is con- 
siderably enlarged by 26 pages of questions and answers 
relating to the various eections for the student to test his 
knowledge. | 

The scope of Тһе Student's Guide to Submarine Cable 
Testing" is founded by the requirements of electrical 
examinations for supervisors, and the ordinary electrical out- 
fit of all the company's stations, and on this account tbe 
Kelvin capacity test and Muirhead’s correction for (iott's 
capacity test, are left out because they both require special 
keys; and the Kelvin and Varley slides are also not described 
because these slides, like the keys, are not eupplied to all the 
cable stations. 

In the absence of slides Gott's capacity test has to be 


made with а fixed resistance of 10,000" and a variable 
resistance of the same total amount. Whether the capacity 
test employed be the Gott or Kelvin method, a slide resist- 
ance of 100,000" is, of course, very much more suitable to 


prevent battery polarisation, and, considering its utility ав a 
potentiometer and for several other tests, its description 


might, with advantage, be included for the benefit of those 


who have the requisite apparatus. 

The favourable reception already accorded to the first and 
second editions is sufficient proof that “The Student's Guide 
to Submarine Cable Testing’’ meets a real want. lt is an 
eminently practical work ; the examples given are for the 
most part actual tests on cables, and the formule аге simply 
explained. This alone will recommend it to those who have 
neither the mathematical nor practical knowledge to dis- 
criminate between the variety of alternative methods con- 
tained in more advanced and comprehensive text- booke. 

Without, however, departing from tbe special object they 
have kept in view, we venture to suggest that Messrs. Fisber 
and Darby would enhance tbe value of their work by adding 
in a succeeding edition other useful tests and information 
which do not find а place in the third edition. For 
instance :—Clark’s fall of potential test, which does not 
entail false zero measurement ; Kempe's loss of current fault 
test: Schnefer's two-current null method for breaks, balancing 
to scale zero; Rymer-.Jones’s test for breaks of very high 
resistance; Murphy's and Kingsford's methods for keeping 
the current through the fault constant in Blavier's test ; 
DR of a cable by fall of charge ; Clark's accumulation joint 
test; Sullivan's form of Ayrton and Mather's universal 
shunt. 

Messrs. Fisher and Darby appear to evince a rather undue 
partiality for fvlse cero methods. They say “ the false zero 
method is always to be preferred when localising faults 
except when the fault seals up ог polarises with both 
currents, when quick reversals should be used." Yet in the 
next paragraph they add : ** Mance's method may be ured as 
a check on other tests when localising faults or breaks. The 
advantage of this method is that it is a null method or taken 
to instrument zero.” There is no doubt that testing to false 
zero is not only a lengthy process, but difficult and uncertain. 
It was to obviate this that Kennelly introduced his three- 
current scale zero test for breaks. Moreover, speaking of 
Mr. C. W. Schaefer’s teste, Mr. J. Elton Young says - “ He 
(Schaefer) further suggests that this system of scale zero 
fault testing, with correction for the measured Е « potentials 
which has been proved to work satisfactorily in his break 
tests, may be applied to render other methods — such as over- 
laps—easier of execution, which, with false zero balancing, 
are frequently found difficult. Considerable skill and judg- 
ment are required to balance accurately to false zero, 
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especially on long cables, whilst a scale zero observation can 
be made by the inexperienced.” 

In books containing во many diagrams, formul:w, and 
figures, printing and clerical errore and oversights must be 
expected, and the work under review is no exception to the 
rule, but enforces the necessity of carefully revising the proof 
sheets, and also the advantage of keeping one’s own note- 
book of testing formula of proved accuracy. 

One important error is found on page 120. In Kennelly's 
formula for a fault test with two current strengths, balancing 


А 
to false zero, the distance of the fault? 


This is correct, providing that c is the stronger and ei the 
weaker current, and the resistance A obtained with c con- 
sequently smaller than resistance в obtained with tbe weaker 
current c. But immediately after, when substituting the 
ratio » of the two current strengths for their actual values 
іп milliamperes, they reverse the order and call с the weaker 
and с, the stronger current, or е = 1 and vc, = mc instead 
of 1 = l and с = m c, The correct formula should be 


instead of -. , or when с = 4 


and c, = 1, .., a ratio of 4:1,7 = 2 А — В instead of 
2B — А as is erroneously given. 

Again, in the description of the Ayrton and Mather 
universal shunt, p. 19, Sec. 184, the diagram connections do 
not correspond with the text, and a misprint in the process 


of deducing the MP of the shunt, viz., TOLL , has escaped 


detection, so that the explanation is confusing. The state- 
ment tbat when employing a universal shunt “the joint 
resistance of the galvanometer and shunt (x) is always 
greater than that of the unshunted galvanometer, except 
when s is the same or less than the galvanometer resistance, 
is clearly an inadvertence, as one of the examples, viz., when 


@ = 1,000° and в = 10,000”, correctly shows the joint 
resistance to be only 909". This slip is repeated when it 
says that up to the point where 8 = c the joint resistance 
is less than G, afterwards always ryreafer ; whereas under the 
conditions given, if s — 9,887" the joint resistance equals 
1,000 ", апа any value for s above this, up to 10,000, will 


give а less resistance than the galvanometer. 
Attention is called to the fact that with a universal shunt 


of 10,000" and 7,000" galvanometer resistance the sensitive- 
ness of the instrument is reduced 1:7 times. To obviate this 
reduction ** shunt boxes of higher resistance than 10,000" 
have been made." It must, however, be borne in mind tbat 


a galvanometer of 7,000" would generally be an astatic 
reflecting. galvanometer, the sensitiveness of which can be 


made to meet all requirements—except for abnormally high 


resistance measuremente—by a fine suspension and raising 
the controlling magnet. For a Sullivan galvanometer, its 


coil resistance being generally only 1,100", its sensitivencss 


is not seriously reduced by a universal shunt of 10,000". In 
addition to the joint resistance of the shunt and galvano- 
meter having more often to be taken into account as 
affecting discharge and permanent deflections, a high resist- 
ance in circuit with a long cable seriously modifies the 
electrification fall for the first few minutes when measuring 
DR, especially when the cable is at a low temperature and 
the fall very rapid in consequence. 

In connection with DR measurement Messrs, Fisher and 
Darby remark :—“ The expression absolute conductor resist- 
ance and absolute dieleririt resislants are incorrect in the 
sense in which we use them, but until others are adopted in 
cable testing we must continue to use them to prevent con- 
fusing the student, who is sure to meet with this very often 
in cable records.” We would suggest adhering to the more 
usual expression /o/a! DR and fotal CR, 

Referring to G.P. coefficiente, a table is given for 
Willoughby Smith's G. P. coefficient, viz., 1°08 per 1° Е. 
decrease, and Messrs. Fisher and Darby truly say that no two 
samples of core bave the same temperature coefficient. But 
it is scarcely accurate that the coefficient is “ sufficiently 
accurate for ordinary purposes, especially within 10° of 
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75° F.,“ because some gums have a coefficient as high as 
1:09, or even higher, which, for reductions from a low 
temperature, say 35" F., would give a widely different value, 
viz., 31°4 instead of 22:1 as given in the table. 

Attention is drawn on p. 112 to the fact that correcting 
DR to 75? F. ** from the mean temperature calculated from 
the СК” is not even approximately correct, but no explana- 
tion is given as to how the measured DR of a cable, ut 
widely different temperatureg, may be reduced to 75" by 


` dividing up the cable into sections and correcting these 


sections separately for their respective temperatures. Nor ів 
any correction for sea pressure given. 

Instead of the student determining the absolute measure- 
ment of his condenser capacity, as in Part I. (1), it would be 
more satisfactory to send a reliable standard condenser the 
round of the stations periodically—and a bridge also—for 
comparison ; more especially as it is quite possible that the 
standard resistance of :25 or 50 megohm may itself be 
inexact. 

For the Sullivan galvanometer Messrs. Fisher and Darby 
find the resistance “about 50 per cent. higher for swings 
[Part III. (1)] than for steady detlections.” This apparent 
increase differs with the galvanometer, and for the very 
sensitive form of Sullivan for testing on shore, the apparent 
resistance for swings will sometimes be found as much as ten 
times as great as for steady deflections. 

We congratulate Messrs, Fisher and Darby on the favour- 
able reception their Student's Guide to Submarine Cable 
Testing " has met with, and fully realising, as we do, that 
it is much easier to criticise than to write a «cod book, we 
hope that they will receive the foregoing suggestions in the 
friendly spirit in which we offer them, with a view to am- 
plifying and rendering more complete still an already ex- 
cellent work. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY, 


AUSTRALIAN CONTRACTS PLACED IN GERMANY. 


DunixG the first half of the present year three electrical companies 
were formed in Germany, as compared with four and five respec- 
tively in the corresponding periods of 1902 and 1901. "The snare 
capital of the three amounts to £305,000, ав against £455,500 and 
£197,000 in the equivalent halves of the two preceding years. 

The Helios Co. is reported to have received orders for the 
supply of large electric-power distributing plant for the Associated 
Gold Mines (Australia) Co., and for the extension of the 
municipal central station at Boulder City, Western Australia. The 
conversion to electric traction of the horse tramway at Valparaiso, 
and the erection of a water-power station in connection therewitb, 
are to be undertaken by a combination formed of the Siemens- 
Schuckert Works (o., ће A. E. G. and the Union Co., and a syndicate 
of German bankers. It is intended to establish an independent 
company to carry on the enterprise, the proposed sbare capital 
being £250,000. 

The report of the Lahmeyer Electricity Co., of Frankfort-on-the- 
Maine, which incurred, as mentioned in a previous iesue, a loss of 
£18,000 for the year 1902-3, as against a deficit of £124,000 in the 
preceding year, states that the amalgamation with the company's 
trust—the German Company for Electrical Enterprises—has now 
been completed. Among the machinery supplied during the year 
are cited tbe second and third extension plants for the Charing 
Cross and City Electric Lighting Co. and the equipment for Tata's 
Hotel, Bombay. As far asthe London allied company is concerned, 
the report states that the latter incurred a loss in 1901 and a loss of 
a few hundred pounds is also announced forthe past year. The 
Frankfort company is only interested to a slight extent in the 
English company, and the directors remark that the foreign business 
has the advantage of disposing of a large portion of the production. 
With regard to the future, tbe report mentions that the orders 
received during the first four months of the new financial year are 
50 per cent. greater than in the corresponding period of 1902-3, but 
an improvement in prices has scarcely been perceptible, and а 
material alteration in this direction can hardly be expected so long 
as the productivity of the works is greater than the demand. A 
change in this respect will also not be brought about by the amal- 
gamation of individual companies, as tbis only diminishes the 
number of competitors, but tbe rivalry continues unchanged, and 
the directors are of opinion than an improvement is only pos-ible 
by a general understanding being arrived at on broader principles. 

Tbe report for 1902-03 of Korting’s Electricity Works Co., of 
Hanover, points out that there is no truth in the newspaper ttate- 
ments that tbe Allgemeine Co., of Berlin, bas entered irto closer 
relations with the company. These statements are attributed to 
the negotiations between the firm of Korting Brothers and tbe 
A. Z. G. in regard to the relinquishment of the former's electrical 
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manufacturing department. As may be remembered, Körting's 
Electricity Works Co. was established a few years ago by the firm 
of that name, to take over and carry on the central stations and 
large isolated plants built by the firm. The latter guaranteed the 
payment of interest on the company’s capital for several years and 
now proposes to terminate the guarantee in Marcb, 1905. The net 
profits of the company for the past financial year amount to £9,523, 
апа a dividend at the rate of 6 per cent , as in the previous year, is 
to be paid to the eharebolders. 

The Voltohm Electricity Co, of Frankfort-on-the-Maine, which 
was formed in 1898, to take over the electro-technical business of 
the Voltohm Co., of Munich, acquired shortly afterwards ihe wire 
rope works of J. Reutlinger, and the telegraph wire and cable 
factory of E. Blust, st Frankfort. In 1899, the company, which has 
a sbare capital of £37,500, paid a dividend at the rate of 7 per cent., 
and in the following year the distribution was 4 per cent.; but since 
then loeses have been incurred, and the deficit at the end of 1902 
amounted to £7,500. The directors have found that the construction 
of arc lamps and Roentgen apparatus does not work in well with 
the manufacture of wire ropes and cables, and they bave decided 
to sell the former branches to Herr Louis Rosentbal, of Furth, 
Bavaria. The shareholders have just approved this arrangement 
and the alteration of the title to the Voltohm Rope and Cable 
Works Co. 

Among other German enterprises may be mentioned the Rheydt 
Cable Works Co. which proposes a dividend at the rate of 12 per 
cent. for the past year as compared with 10 per cent.; the profit of 
£12,300 earned by the German Cable Works Co. is to be devoted, 
after providing for depreciation, to the complete extinction of the 
deficit from the previous year; and the deficiency of the Westing- 
bouse Electricity Co., which amounted to £9,396 in 1901, has 
increased to £17,511 during the past year. 

The Compagnie Général de Traction, notwithstanding the drastic 
scheme of reorganisation which has been carried out, has not yet 
emerged from the difficulties which have surrounded it for a long 
time past. It was found necessary a year ago to write down the 
share capital by no less than £840,000 in consequence of heavy losses 
due to decline in the value of securities and the unremunerativeness 
of several of the electric tramways in which the company is interested 
both in Paris and the provinces; and the year 1902 has now 
terminated with a fresh loss of £136,000. The share capital of the 
company is at present £424,000, the bonded debt amounts to 
£452,000 and the loan debt to £582,000. The directors state that a 
financial improvement has taken place in the condition of the 
various provincial tramways as a reeult of the transfer of the 
management of those lines to an independent company for a period 
of three years, and progress is also hoped for in the tramways in 
Paris. The maintenance of the Diatto surface contact system on 
certain of the lines of the East Parisian, the West Parisian, and the 
left bank of the Seine still necessitates a considerable outlay, but 
it is expected to obviate this expense in course of time by the sub- 
stitution of the overhead trolley system, which is extending in the 
French capital. 

The Bank for Electrical Enterprises of Zurich, which was founded 
in 1896 by the Berlin Allgemeine Co. for the financing of under- 
takings in which the latter is interested mainly as a contractor, 
has a share capital of £1,320,000 and a bonded debt of £1,290,000. 
Until recently the Berlin A.E.G. held £1,270,000 of the ordinary 
capital of the bank, although the sbares were entered at £727,500 
in tbe company's last balance-sheet, but as certain Berlin banks are 
now offering shares of the Zurich company for sale, it would appear 
tbat the A.E.G. is reducing its holding in that enterprise. The 
Swiss Bank, which is interested in various electric tramways, 
lighting stations, chemical works, &c., in European and other 
countries, has earned net profits amounting to £98,000 during 
1902.03, as compared with £89,400 in the previous year. The 
dividend which has been declared is at the rate of 61 per cent., as 
against 6 per cent. in 1901 and 1900, 64 per cent. in 1899 and 6 per 
cent. in 1898. | 


ОМ А NEW METHOD ОЕ TUNING 
WIRELESS TELEGRAPH STATIONS BY 
MEANS OF THE ° MULTIPLIER.” 


By COUNT ARCO. 


(Concluded from page 438.) 


From these experiments it appears that it is quite possible to 
tune receivers. with sufficient accuracy for practical purposes, and 
further that the method offers a very simple and effective means of 
determining wave lengths and frequencies without delicate apparatus, 
An accuracy of à to 2 per cent., with a little dexterity, can easily 
be attained, even without the use of a spark-micrometer. 

For reducing the quarter-wave lengths found by the coil measure- 
ment to their corresponding values in a simple serial conductor, we 
deduced (within the range of our experiments) the constant factor 
0:84—that is, from the value in metres found with the “ unloaded " 
coil, the quarter-wave length in the aerial wire may be determined 
by simply multiplying the coil length in metres by 0°84. 

The experimental results further show that whereas when the 
transmitter is directly excited (fig. 8) the fundamental vibrations 
have only one period, there are always vibrations of two different 


- Translation 40 article in the Elektrotechnische Zeitschrift, 
January, Ist, 1903. 


frequencies when the aerial wire is thrown into vibration by a tuned 
exciting circuit. The frequency which is practically useful is that 
which pulsates through the inductance coil of the aerial conductor; 
tbe corresponding wave-length is identical with the only оге pro- 
duced when the excitation is direct. 

When tbe exciting circuit is out of tune а third frequency occurs 
in the aerial conductor—namely, that of the discordant exciting 
circuit. This has not been observed in distant working. 


5.—APPLICATION OF THE PROCESS IN OTHER ELECTRIC 
MEASUREMENTS. 


In conclusion, one or two other applications of the multiplier may 
be noticed. We can, for example, by its means determine the 
increase of damping of an exciting circuit when electric energy is 
abstracted from it by connection with the earth and a tuned aerial 
wire capable of radiation. We can also determine the reaction of 
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the aerial conductor system upon the exciting circuit—that is, the 
amount by which the fundamental rate of vibration of the jar circuit 
is diminished by connecting with it a counterpoise and tuned aerial 
wire. The capacity of the exciting circuit is thus increased by a 
definite amount—the capacity of the parallel aerial wire—and its 
rate of vibration decreased. These experiments are shown їп 
figs. 17 and 18. Fig. 17 (I.) shows a jar circuit made up of a capacity 
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of 0:003 mf. and 1:8 turns. This is earthed at one point, and the 
multiplier is connected as shown. The measured wave-length is 
given in curve I. The tuned aerial wire was then connected, either 
directly (II.) or inductively (III.) with the jar circuit, and the wave- 
length again measured with the multiplier. The values obtained 
are shown in curves II. and III. From these curves we see that— 

1. The amplitude of the potential at tha multiplier has dropped 
to about one-third, that is, the damping of the jar circuit is consider- 
ably increased. 

2. That the wave-length is increased by the direct attachment of 
the aerial wire as well as by the inductive connection, in the ratio 
of 85 : 70 = 1:2, and 

3. With the inductive coupling, in which the multiplier was con- 
nected with the separate aerial wire system, the energy vibrating 10 
the aerial wire was less than when the aerial wire was directly con- 
nected with the jar circuit in the ratio of 13: 173, or by about 30 
per cent. 

In this experiment the inductive coupling was too loose, the loes 
in trausformation too great. 

In fig. 18 the same experiments with the connections showa in 
I. and II. are repeated, with the difference that the capacity was 
about 2:6 times as great as in fig. 17. The curves show that in this 
саве: — 

1. The reaction of the aerial wire оп the jar circuit, and the dif- 
ference of frequency caused by the addition of the capacity of the 
aerial wire to the jar circuit is smaller. The retardation is only 
about 72: 65 = 111. 

2. That the damping, due to the increase of the condenser caps 
city contained in the jar circuit, and the increased amount of vibrat- 
ing energy which this gives rise to in tbe exciting circuit, is less 
than when the small condensers are used, as in fig. 15. The increase 
of damping is now, in fact, only in the ratio of the amplitude 
— 46: 20 = 2:3; but with the smaller condensers as in бр. 17 in 
the ratio of 46: 175 = 2:63. 

From the fact that the aerial wire reacts upon the frequency of 
the exciting circuit, it might be inferred that the connection of the 
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«nultiplier itself with the exciting circuit would result in ар altera- 
*ion of the wave-length. In this case the wave-length measured 


with the multiplier would be too great, and & correction would have 
to be applied. The question is investigated in fig. 19. The wave- 
length was measured with the multiplier with an aerial wire 
attached (Curve I.). Then a second multiplier loaded with the 
.соһегег capacity was added, and the wave-length, determined by 
the first coil, again checked. Curves I. and II. show that the 
multiplier does not produce a variation of the wave-length. In both 
cases the quarter-wave length is exactly 85. It should be observed, 
however, that the measuring coil abstracts an appreciable quantity 
of energy from the jar circuit; this is shown by the diminution of 
the amplitude in the ratio of 15 to 12. Of course this absorption 
of energy is considerably less than when the aerial wire is 
attached. 

А further possible application of the coil is for the measurement 
of small capacities. P. Drude measured the capacity of а vacuum 
tube in this way. 

For this purpose the coil loaded with unit capacity is joined up 
with an earth-connected Leyden jar circuit with counter-poise and 
adjusted until resonance is obtained. The capacity is then re- 
-placed by the capacity to be measured. Let Lı and I be the 

ductances, со the unit capacity, and x the capacity to be measured ; 
4hen by Thomson’s law 


X = 0 —. 


The ratio LI: Lz may be found by means of а standard curve from 
the number of turns (wi and wa) in each case. For coils in which 
the ratio of length to diameter is great, and also c, and x do not 
differ too widely, we may without much error assume that 

Li: L = WI: We 


THE EVIDENCE ON MUNICIPAL TRADING. 


THE minutes of evidence upon which the Joint Committee based 
their Report on Municipal Trading are now in the hands of the 

ublic, and very fully support the conclusions arrived at upon the 
breach of the subject to which they limited their inquiry. The 
evidence of the Permanent Secretary of the Local Government 
Board furnished the necessary statistics to date as to municipal 
loans and the character of the trading operations carried on, and 
then dealt with the question of audit of the accounts, pointing out 
that they are not kept on what are called commercial lines—that is to 
say, would not show a profit and loss account.” 

This authoritative statement will astonish ratepayers who have 
accepted the statements put forward by the advocates of municipal 
trading with reference to the alleged profits made on municipal 
electric supply undertakings. In certain much-quoted tables 
summarising the trading results there is а column in which the 
surplus or deficit in the accounts prepared by the municipalities is 
shown, and these figures are accepted without question as con- 
clusive evidence of the position of the undertakings. 

That these statements are absolutely fallacious we have fre- 

uently pointed out; and it is satisfactory to learn from Bir 
uel Butler Provis's evidence that the Local Government Board 
have under consideration necessary alterations in the accounts of 
municipal undertakings in order to show not merely actual receipts 
and payments during the particular year, but income and expendi- 
tare in respect of the undertaking. 

The Islington electric gupply undertaking is a good illustration of 
the necessity for a statement of accounts which would show the 
actual position of the trading on the whole, apart from the mere 
income and expenditure for the current year. Thus, withont going 
into the question of the method of keeping the accounts, provision 
for depreciation, charge for public lighting, &c., the jresults stated 

the authority show profits in some years and losses in others, 
in 1900 a loss of £3,116, in 1902 a profit'of £2,089, and in 1903 
а loss of £1,740. 

The accounts recently published by the Urban District Council of 
Wimbledon are the subject of keen criticism in the locality, and 
afford another example of the necessity for the system of audit 
recommended by the Joint Select Committee. The Council show 
by their method of preparing the accounts that there was a profit 
for the year ending h 31st last, of £2,027 198. 8d., out of 
heir £500 is carried to reserve fund, and £1,527 19s. 8d. in relief 
Wb This а very rosy statement, calculated to gratify the ratepayers, 
and will, no doubt, be used by municipal traders in support of their 
views; but one of the ratepayers, а Mr. H. Crickmay, with an evi- 
dent knowledge of figures, has given another side to the picture, 


and his statements are of especial interest. He briefly points out 
that the total units generated and accounted for were 1,030,212. The 
total cost, including repayment of debt and interest, was £13,425 
2s. 11d., and the cash income earned, £10,068 14s. 10d. Consequently 
there was a deficiency of £3,356 8s. 1d. This had to be raised from 
the rates, in order that bills due could be liquidated within the 
year; in spite of which the Council apply £1,527 19s. 8d. to the 
local rates, ап action which is obviously calculated to deceive the 
ratepayers ав to the actual result of the trading. 

Mr. Crickmay shows the actual cash account of the business as 
follows :— 


Total cost ies ae T £13,425 2 11 
Cash receipts of all sorts 10,068 14 10 
Raised from rates zés 3,356 8 1 

£13,425 211 


There is no cover for reserve fund or protit, and these, it is 
pointed out, are shown (on paper) by crediting the working cost of 
the public lighting, amounting to £5,403 11s. 2d. 

If all localities possessed competent and willing critics of the 
accounts of the local authority, ratepayers would soon realise the 
necessity for a Local Government Board auditor to protect them 
from their representatives, who, while strictly honest, are, too often, 
far from being competent accountants. 

Sir Samuel Butler Provis strongly advocated the appointment of 
auditors chosen by an outside authority, with power of dealing with 
an illegal expenditure by means of surcharge on the spot, such, for 
instance, as overdraft. 

Mr. Albert Gray, counsel to the Lord Chairman of the House of 
Lords, hit the nail on the head when he said that an effective 
system of municipal audit would go very far towards removing the 
evil results of trading on the part of municipalities, because of the 
temptation to present accounta in a form which makes the enterprise 
appear more productive than it is, and the temptation is the 
stronger because of there being no effective or efficient audit. 

The borough accountant of Burton-on-Trent, writing on the 
subject of depreciation, lays down a sound principle when he says: 
" It appears quite clear to me that various items in the electrical 
equipment and machinery have not an equivalent life to the period 
granted for the original loan, and steps should be taken to maintain 
the undertaking without recourse to further borrowing, except for 
new works." 

A similar opinion is expreased by the borough treasurer of 
Kingston-upon-Hull, who thinks it “advisable, seeing that local 
authorities have no share capital wherewith to meet contingencies, 
that & reserve fund should be provided, according to the exigencies 
of the circumstances, to meet any extraordinary charge that may 
arise and prevent the general ratepayer having to bear any portion 
of the cost of maintaining undertakings which should be self- 
supporting." He goes even further by holding that provision 
should also be made for eventually meeting the natural growth of 
any undertaking out of ita own revenue or reserve funds." 

To think it possible that revenue can not only provide for the 
working expenditure, the maintenance of the plant, depreciation, 
obsolescence, аса the capital required for the extension of the 
undertaking, is, we fear, carrying the probability of profits to an 
impossible extent. 

It is, however, satisfactory to find among municipal finance 
officials sound principles of accountancy in support of the 
views of the Joint Select Committee, as indicated in their 
recommendations. 

The evidence of Mr. Welton, past-president of the Institute of 
Chartered Accountants and chairman of the Finance Committee of 
the Wandsworth Borough Council, is of considerable interest, as it 
is that of a well-known expert in accountancy who is familiar with 
the accounts of local authorities. He is strong upon the question 
of depreciation, and especially of provision for obsolescence, 
forcibly illustrating the latter poiut by the position of & canal 
superseded by rail ways with a consequent wastage without its falling 
out of repair, and in like manner instanced the result of competition 
between gas and electricity. He defines true profits as being 
arrived at after paying the ordinary expenses, depreciation arising 
from wastage, and provision for the obsolete. He says that if 
depreciation is not provided for, the profite appear to be greater 
than they actually are, and contends that there should be a balance- 
sheet of the municipal account showing the assets and liabilities at 
the date of the account. 

Although the Joint Committee decided upon practically limiting 
their inquiry to the question of municipal accounts and audit, they 
made a notable exception in the case of Sir Andrew Noble, who 
gave most valuable evidence on the question of municipal trading, 
to which we may refer more particularly before closing our 
comments upon the report. In his opinion it would be best if 
municipalities could be prevented from trading altogether, except 
in regard to matters such as the disposal of sewage, where there 
may be serious difficulties in getting private enterprise to undertake 
to do what is necessary. 

( To be continued.) 


Belxium.— La Compagnie d'Electricité de Seraing et 
Extensions is the name of а company which has just been formed 
with a capital of £48,000 to exploit the concession for supplying 
electrical energy for lighting and power purposes at Seraing, near 
Liége, where are situated the large steel and engineering works of 
the Cockerill Co. 
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NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. Р. THompson & Co., Electrica] Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


18,710. Chambers for the combustion of fuel under pressure; valves, 
puritiers, loading apparatus, and air compressors in connection therewith ; 
means for applying the gaseous products to smelting, steel making and the 
production of electricity." D. Cook. August 31st. 

18,712. A double point for electric rails of the conduit system, во that the 
car can always pick up the current." А, С. HoLsRow, August àlst. 

18,718. “ Automatic working of points of electrio tramways.” A. C- 
HorBRow. August 815%, 

18,791. Improvements in electrical switches." Н. Crowe. August 3186. 

18,740. “А method of actuating switches or the like." W. E. EVANS, 
(Allgemeine Elektricitäts-Gesellschaft, Germany.) August 3lst. (Complete.) 

18,745. “ Improvements in and relating to excess indicators for use with an 
electric current.” L. B. ATKINSON. August 31st. 

18,754. ‘Improvements in semi-automatic telephone systems." E. A. 
FALLER. August 3lst. (Complete.) 

18,755. Improvements in or relating to electrical indicating apparatus for 
communicating and recording instructions.“ Н. BLENDER. August 3lst. 
(Complete.) 

18,829. “Improvements in electric insulators.” W. E. LANGDON, J. G. 
FULLER, and G. FULLER. September lst. 

18,854. ‘Improvements in and relating to telegraphic recording and per- 
forating apparatus," J. Т. ARMSTRONG. September lst. 

18,800. ‘‘Improvements in and relating to electrical switches." L. M. 
CasELLA. September lst, 

18,867. Improved telegraph apparatus.” ©. IwRav,. (Societé des Tele- 
graphs Multiplex (Systeme E. Mercadier, France.) September 1st. (Complete.) 


18,907. Improvements in electrical controllers." W. FaimwEATHER. (Diehl 
Manufacturing Co., United States.) September 2nd. (Complete.)| 

18,9934. “Improvements in electric ‘storage batteries or accumulators.” H. 
Pratt and F. Vince. September 2nd. 

18.953. Improved check or indicator applicable to the electric controllers of 
electrically-driven vehicles." A. R. L. WiLLE. September 2nd. (Complete.) 


18,958. ‘Improvements in and relating to electrolytic manufacture of caustic 
soda and other products.” J.B. Hannay. September 2nd. 

18,964. ‘Improvements relating to the regulation of the voltage of dynamos.” 
C. TURNBULL, jun. Dated September 8rd. 

18,980. Improvements in and connected with electrical signalling on rail» 
ways and tramways." J. W. TUNSTALL, September Brd. 

18.998. Electric current generating and motive-power machine." W. S. 
Frost. September 3rd. 
я Eos “ Improvements in electric lampholders.” У. ZiNGLER. September 

rd. 

19,015. Improvements in contacts, especially suitable for induction coils.” 

MARCONI'S WIKELESS TELEGRAPH Co., LTD., and E. PRIDDLE. September 3rd. 


19,029. “Improvements in switch trolley heads for electric cars." J. Н. A. 
McGvikE. September 4th. 

19,058. “ Improved method of guiding trolley-heads along frogs and crossings 
attached to ovcrhead wires in connection with electric railways and tramways.” 
H.CooLEYv. September 4th. 

19.054. Improvements in and applicable to overhead equipment, electric 
or otherwise, of railways and tramways to work in conncction with railway 
carriages, tramway саг or cars, or vehicle or vehicles, truck, trucks, or part, or 
parts of the same.” W. P. W. WEATHERILL. September 4th. 

19,063. Improvements in and relating to electro-capillary detectors, relays 
and recording apparatus.“ J. T. ARMSTRONG and A. ORLING. September 4th. 


19.065. Improvements in or relating to clectrical measuring instruments.“ 


C. E. Fostex, E. R. Grote, and M. V. ELY. September 4th. 

19,092. “ Improvements in electrical locking apparatus for railway signals.” 
W.H.BvkEs, Jun. September áth. 

19.130. Improvements in incandescent gas and electric globe lamps.“ J. W. 
Lea and J. Н. PErnins. September bth. 

19.142. Improved driving and speed regulating mechanism for dynamo- 
electric generators when carried by railway and other vehicles." A. T. METCALF. 
September 5th. 

19.172. Improvements in apparatus for controlling the working of elec- 
trically-driven cars." SIEMENS Bros, & Co., LTD., and F. LYDALL. September 
bth. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W. C., and at Liverpool, price, post free, 9d. 
(in stamps), 


1902. 


418. **Improvements in or connected with thermo-electric batteries.“ B. J. 
Hall Dated January 7th. 

493. ‘Improvements in electrical demand or rebate indicators.” F. Lux 
and Reason Manufacturing Co. Dated January 7th. 

561. “Improvements relating to electrical heating apparatus.” British 
Westinghouse Electric and Manufacturing Co. (J. 5. Peck, Pittsburg; К. С. 
Randall, Wilkinsburg; and C. F. Scott, Pittsburg, U.S.A.) Dated January 8th. 


577. "Improvements in insulators.” L. Hackethal. Dated January 8th. 


609. ‘Improvements in electrical switches and cut-outs.” R. F. Hall. 
Dated January 9th. 

667. “Improvements in connection with surface contact electric traction 
systems working with magnetically-operated switches." Dolter Electric Trac- 
tion. (Н. Dolter, Paris.) Dated January 9th. 

697. ‘Improvements in and connected with apparatus for the reception of 
sound signals for nautical and other purposes." E. de Meulemeester, Dated 
January 9th. 

750. “Improvements in wireless telegraphy." S. G. Brown. Dated 
January 10th. 

1,767. "Improved devices for varying the speed of continuouscurrent electric 
motors." A. G. Bloxam. (Couffinhalet ses Fils, France.) Dated January 22nd. 

1,772. “ Improvements relating to telephone systems.” Е. P. Baird. Dated 
January 22nd. 

1,820. '*An improved method of laying cables.“ G. C. Hurrell, Dated 
January 23rd. 

1,871. "Improvements in controllers for electric motors." T. S. Perkins. 
Dated January 23rd. 

1,888. “Improvements in systems of electrical distribution." B. Hopkinson. 
Dated January 24th. 

1,944. “An improved electric transformer." W. T. Stutchbury and C. 
Gorick. Dated January 24th. 


2,018. ‘Improvements in junction boxes for electric wiring.” J. Waldron. 
and E. White. Dated January 25th. T 

2,019. An improved coupling socket for electric wiring." J. Waldron and 
E. White. Dated Janurry 25th. 

2,024. “Improvements in collectors for electrically-propelled vehicles.“ A.. 
Hill. Dated January 25th. ыз 


2,034. “Improvements in electric arc lamps.” H. Baggett. Dated 
January 25th. 


10,008. ‘Improvements in intercommunication telephones." G. E. Beckett. 
Dated April 30th. 

10,533. *' Improvements in and relating to drawings or matrices for use in 
1 Jacquard punching and similar machines.“ O. Zerkowitz. Dated 

Ay . 

10,733. “Improvements in automatic electric regulating or controlling 
devices or systems." W. Stockmeyer. Dated May 9th. 

10,899. ‘Improvements in or relating to telephone receivers and trans- 
mittere." W. C. Runge. May 12th. 

11.815. “Improvements іп or connected with the return circuit on electric 
railway systems." H. H. Lake. (General Electric (o.) May 24th. 

11.816. Improvements in or relating to variable speed electro- motors.“ 
H. H. Lake. (General Electric Co.) Dated May 24th. 

11,818, ‘Improvements in electric switches." Н. H. Lake. (General Elec» 
tric Co.) May Zith. 

11.810. “Improvements in cleats or holders for electrio conductors.” H. H. 
Lake. (General Electric Co.) Dated May 24th. 

12,081. ‘‘Improvements relating to lubricating devices for the trolley-wheels 
of electric railway cars and the like." Н. Н. Lake. (General Electric Co.) 
Dated May 24th. 

12,159. ''Improvements in the manufacture of filaments or the like for 
electrio incandescence lamps." C. D. Abel. (Siemens & Halske Aktien- 
Gesellschaft.) Dated May 23rd. 

12.700. Improvements relating to the manufacture of active material for 
the plates of electric accumulators.” S. A. Rosenthal. Dated June 8rd. 


13,741. “Improvements in and relating to electric switches.” Н. Н. Lake. 
(General Electric Co.) Dated June 17th. 

18,718. ''Improvements in motor controlling devices," Н. Н. Lake. 
(General Electric Co.) Dated June 17th. 

18,792, A new or improved fault-indicator for electric circuits." M. B. 
Field. Dated June 18th. 

19,7]. “Improvements in or relating to electric railways or а road contact 
or sectional conductor systems." A. J. Boult. (L. Negro.) Dated June 18th. 

14.133. “Improvements in connecting carbon electrodes with electric leads.“ 
Н. Baker and Castner-Kellner Alkali Co., Ltd.) Dated June 2186. 

14,140. “Improvements in electrical power factor indicators." H. H. Lake. 
(General Electric Co.) Dated June 21st. , 

14,294. “Improvements in or relating to regulating devices for dynamo- 
electric machines." H. Н. Lake. (General Electric Co.) Dated June 24th. 

14,295. ‘Improvements in electric protection devices." Н. H. Lake 
(General Electric Co.) Dated June 24th. 

14,296. ‘Improvements in and relating to systems of electrical distribution.” 
H. H. Lake. (General Electric Co.) Dated June 24th. 

14,58). “Improvements in electrolytic interrupters.” G. E. Gaiffe and G. 
Gallot. Dated June 30th. 

14,732. ‘Improvements in magneto-electric generators or dynamos.” Т.В, 
Murray and N. O. Fulton. Dated July 2nd. 

28,805. “Improvements in galvanic batteries." Halsey Electric Generator 
Со., Ltd. (Halsey Electric Generator Co., U.S.A.) Dated December 30th. 


26,507. ‘Improvements in galvanic batteries." Halsey Electric Generator 
Co., Ltd. (Halsey Electric Generator Co.) Dated December 30th. 


1903. 


4,709. ''Electrically driven vertical saw frames for cutting wood." J. Bart, 
of the firm of J. Mc Dowall & Sons, and Н. Anderson. Dated February 28th. 

4,735. "Improvements in and connected with safcty fuses.“ W. Norres 
Dated February 28th. 

4,536. "Improvements іп commutators for continuous current macbines.“ 
Siemens Bros. & Co., Ltd. (Siemens & Halske Aktiengesellschaft, Germany.) 
Dated March 2nd. 

4,969. ‘Improvements in electric arc lamps." T. Е. Adams. Dated March 
За. 

5,030. Electrically-driven circular saw bench for cutting wood and the fike.” 
J. Barr, of the tirm of J. McDowall & Sons, and R. Anderson. Dated March 
4th. 

5,081. ‘Improvements in galvanic batteries." А. I. Jacobson. Dated 
March 4th. 

5,224. Electrieally-driven vertical faw frames for cutting wood.“ J. Barr, 
of the firm of J. McDowall & Sons, and R. Anderson, Dated Marck 6th. 

5.9314. ‘Improvements in field-magnets for dynamo-electric (machines or 
electric motors.” R. Lundell, Dated March 6th. 

6,060. ‘Improvements in the manufacture of electrodes for electric arc 
lamps. О. Blondel. (Date applied for under Patents Act, 1901, April &th, 1903,. 
being date of application in United States.) Dated March 16th. 

76,0601. ‘Improvements in electrodes for electric arc lamps." A. Blondel. 
(Date applied for under Patents Act, 1901, April 24th, 1902, being date of appli- 
cation эп Belgium.) Dated March 16th. 

6,098. ‘Improvements in electric motor- generators rand other dynamo. 
electric machines." E. S. W. Moore and T. L. Boyden. "Dated March 16th. | | 


6,106. "Improvements in revolving fields for ‘electric generators or motors.” 
W. A. Johnson. Dated March 106th. не 

6,258. ‘ Improvements in windings for electrica! transformers." J. S. Peck. 
(Date applied for under Patents Act, 1901, March 215%, 1902, being date of appli- 
cation in United States.) Dated March 18th. 

6,366. “Improvements in casings and globe holders for electric lam d 
A. Kusebauch. (Date applied for under Patents Act, 1901, March 21st, 1 
being date of application in the United States.) Dated March 19th: 

6,367. “Improvements in brake apparatus for electrically-propelled railway 
vehicles.” Е. С. Newell. Dated March 19th. (Date applied for under Patents 
Act, 1901, March 29th, 1902, being date of application in Uniteal States.) 

6,368. ‘Improvements in brake apparatus for clectrically-propelled railway 
and tramway vehicles.” Е. С. Newell. Dated March 19th. (Date applied for 
under Patents Act, 1901, April 1st, 1902, being date of application in United 
States.) 

6,740. “Method and apparatus for photographically recording characters in 
printing telegraphs.” Siemens Bros. & Co., Ltd. (Siemens & Halske Aktien- 
gesellschaft, Germany.) Dated March 28rd. 

6,741. “Improvements in telephonic exchanges.” Siemens Bros. & Co., Lid. 
(Siemens & Halske Aktiengesellschaft, Germany.) Dated March 28rd. , 

6,742. “Method and apparatus for telegraphically recording type-written 
characters.” Siemens Bros. & Co., Ltd. (Siemens & Halske Aktiengesellchaft, 
Germany.) Dated March 28rd. А 

6,832. "Improvements іп electrical measuring instruments." T. W. Varley. 
Dated March 24th. are 

6.911. "Improvements in adjustable electrio light pendants or fittings. 
H. McGowan. Dated March 25th. i 

6,952. “Improvements in electric igniters for internal combustion engines. 
G. A. Goodson. Dated March 25th, "T 

6,958, “Improvements in electric igniters for internal combustion engines. 
@. А. Goodson. Dated March 25th. 
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THE CABINET CHANGES. 


Мк. CHAMBERLAIN’S scheme has been considered by the 
country as fully as such an incomplete plan well could be, 
with a result which has satisfied him that the country 
is not yet ripe for it. It isto be regretted that he attributes 
this result to inaccurate representations of the opposite 
party, since his proposals have aroused opposition altogether 
free from party considerations. Whatever the cause, Mr. 
Chamberlain retires, and will now occupy a position of 
freedom from which he can try to educate the country over 
to his views. But he does not enjoy this freedom alone: 
The Chancellor of the Exchequer and others retire also, 
but not with the object of assisting Mr. Chamberlain as 
pupil teachers. They will be free to expound their own 
views in opposition to those of the late Colonial Secretary, 
and their retirement is ostensibly due to their disagreement 
both with Mr. Chamberlain’s scheme and with Mr. Balfour’s 
modification of it. Mr. Chamberlain is the exponent of the 
new diplomacy; Mr. Balfour revives an old political method 
by putting his views before the public in pamphlet form, 
Briefly stated, the conclusion at which he arrives is this: we 
need some form of Protection for the purposes of negotiation. 

Political unrest is not conducive to commercial activity, 
and to the manufacturing and trading interests of the 
country an important consideration will be the period and 
nature of this unrest. The influences seem to us to be of a 
more encouraging natáüre than was the case а few weeks ago. 
The danger which existed was that the strong man of the 
Government had taken a head-strong line, and with few 
exceptions it was not known how far he could carry his 
colleagues with him. The danger of revolutionary action 
by & Conservative Government has been averted, and the 
departure from the constitutional practice of the collective 
action of ministers has been avenged. There is some safe- 
guard in the return to regularity in the methods of the 
administration. 

We are not able to agree with those who aver that the 
correspondence between Mr. Dalfour and Mr. Chamberlain 
indicates a complete identity of views, and that the pro- 
gramme to be followed is for Mr. Balfour to hold the fort 
whilst Mt. Chamberlain fights the battle, the intention 
being that the aims of Mr. Chamberlain shall be the eventual 
goal of the party. If this were во, the blow to business in 
the immediate future might be serious; but we take a 
more encouraging view, and believe tbat the course of events 
will be more reasonable and less exciting than seemed 
possible. 

Mr. Chamberlain committed himself to & very extreme 
plan, though he purposely refrained from claborating its 
details. Mr. Balfour took the matter into consideration 
and has committed to print, for general circulation, the 
foundations of his belief in much the same way as he might 
write on the philosophy of doubt. He believes that there 


is need for retaliatory duties for purposes of negotiation, 
О 
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but he does not define either the duties or the methods 
of putting them in force. It will be time enough to deal 
with his proposals when their nature and effect can be 
accurately gauged, and when they are defined and placed as 
а plank in the Government platform. 

At any rate, Mr. Balfour approaches the subject broadly 
and with an inquiring mind, It will take some time to 
evolve the practical measures, even if they are found to be 


practicable at all. A five-pound note is an excellent article 


to negotiate, because there is gold at the Bank; if there 
were not gold at the back of it the printed paper would not 
be a good subject to negotiate with, and retaliatosy duties 
may conceivably offer only a paper negotiability. 

The whole subject, however, is one which will take 
time to settle, and should only be considered carefully 
and thoroughly. Mr. Chamberlain brought it forward 
suddenly, and there was danger of political excitement 
which would disorganise business, Mr. Balfour treats it 
philosophically, the electors will probably do likewise ; and 
it may be anticipated that business will resume its normal 
course. We see no occasion whatever for a suspension of 
that enterprise which might be normally expected, and which, 
for the best interests of electrical industry, is so essential. 


RADIUM AT THE BRITISH ASSOCIATION. 


THE interesting discussion on radium at the British Associa- 
tion developed into an ‘attempt to determine whether 
radio-active substances derive their energy from an external 
source, or from the liberation of energy stored up in the 
atom. Ina paper contributed by Lord Kelvin the former 
view was upheld. Radium was compared to a piece of black 
cloth enclosed in a glass tube immersed in water and 
exposed to sunlight. Such а piece of cloth would absorb 
more heat from the sun’s rays than a piece of white cloth 
in the same position, and would thereforé maintain the 
surrounding water at a slightly higher temperature in the 
former case than in the latter. The form in which the 
external energy reached the radium was not specified, but 
he suggested that interesting results might be obtained by 
surrounding the radium by different kinds of screens, and 
determining whether the amount of the radiation was 
thereby affected. Prof. Dewar explained an experiment 
whieh he had carried out for M. Curie, and which appeared 
to correspond with that suggested by Lord Kelvin. 
Liquid hydrogen was placed in a bottle with double sides 
coated with silver or mercury, and enclosing a vacuum, an 
arrangement which has been shown to be a practically 
perfect screen for preventing the passage of heat either by 
conduction or radiation. To still further increase the in- 
sulating properties of this bottle it was immersed in liquid 
air. Under ordinary conditions there was no evolution 
of hydrogen gas from the liquid in the bottle, but when a 
particle of radium was dropped into the liquid there was a 
continuous evolution of hydrogen gas. This gas when 
collected and measured gave a measure of the radio-active 
energy of the radium. The energy emitted by the radium 
appeared to be rather greater at the temperature of liquid 
hydrogen than at higher temperatures. 

These experiments of Prof. Dewar give great support to 
the theory of Rutherford and Soddy, that the energy of 


radium is derived from energy stored up in the atom. Sir 
Oliver Lodge gave a provisional support to this theory, and 
pointed out that the instability of the atom had already 
been foreshadowed in the theoretical work of Larmor, who 
had shown that atoms onght to be unstable because they were 
continually radiating energy into space. Prof. Schuster 
said he always looked with suspicion on statements as to the 
theoretical foreshadowing of novel experimental discoveries. 
In his opinion, the complicated phenomena observed by 
Rutherford and Soddy had not yet been accounted for by 
any theoretical system of electrical attractions and 
repulsions. 

Prof. Schuster considered that all substances were 
probably radio-active {о an extent which, though not 
measurable on small masses, might be very considerable on 
large aggregates. The known radio-active bodies would in 
that case be distinguished from other bodies—like iron in 
the case of magnetism—by the enormously exaggerated 
form in which they possessed the property. The earth was 
charged with negative electricity. But this charge must be 
continually leaking away, for Elster and Geitel had recently 
shown that the normal conductivity of the air was such that 
a body lost 14 per cent. of its charge per minute. If the 
air in the immediate neighbourhood of the ground had this 
conductivity, the earth would lose half its charge in about 
an hour. The discharge of this large amount of negative 
electricity through the atmosphere pointed to the existence 
of radio-active substances on the earth’s surface. The radio- 
activity of air arising out of the ground, or of water drawn 
out of wells, might be due to emanations produced by the 
terrestrial radiation of electrons, 

Prof. Larmor stated that most physicists were өй 
in seeing an explanation of radio-active phenomena in an 
electric theory. The divergence arose on questions of detail. 
Everything depended on the dimensions and configurations . 
of the electrons. Hitherto they had been looked upon as 
pointe, but if they were of definite size they were capable of 
explaining all the properties of the molecule. The experi- 
ments of Prof. Dewar had shown that radium could 
excite, in surrounding nitrogen, a bright line spectrum. 
This pointed to violent chemical disruption of a much more 
severe character than the collisions assumed in the kinetic 
theory of gases. He favoured Prof. Rutherford’s theory 
as to the origin of the kinetic energy of radium, &c., his 
supposition being that it existed within the atom in the 
form of rotational motion. 


Tus qon dancs df As indicated by the title we have given 
spectrum Analysis it, the presidential address delivered by 
on Chemisty — Prof. W. N. Hartley, D.Sc., F.R.S., to 
the Chemical Section of the British Association at South- 
port contains little of an immediately electrical character, 
but it is highly interesting to all students of pure science ая 
showing how researches in one direction frequently add to 


опг knowledge in another, although the two subjects may 


apparently be totally disconnected. The paper consists of 
а review of 25 years’ experimental work in that branch 
of chemical physics which deals with the emission and 
absorption of rays of measurable wave length, and it is there- 
fore divided into two portions, dealing respectively with 
absorption and emission spectra. The former part is 
wholly outside our purview, and it must suffice to say that 
an examination of the absorption spectra given by numerous 
organic chemical substances has not only often settled their 
true constitution when chemists have found difficulty in 
deciding it, but has also brought to light optical relation- 
ships between allied compounds analogous to other relation- 
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ships of a chemical or physical character. In a very similar 
fashion a study of the emission spectra given by metals has 
shown that the lines, or groups of lines, yielded by allied 
metals vary in position or relative intensity in a manner 
which enables many of those metals to be arranged in 
parallel and series во ав to agree with the Periodic law; and 
has, in fact, led to а new definition of au “ element,” as а 
body whose spark spectrum has been found to be different 
from that of every other known form of matter. Moreover, 
since the spectra of definite groups of (monatomic) metals 
are similarly conetituted, it has been deduced that they are 
yielded by similarly constituted molecules ; whence it follows 
that the atoms are of complex constitution. Thus groups 
of elements with similar chemical and physical properties, 
where the atomic weights differ by fixed definite values, are 
composed of the same kind of matter; the matter of the 
different elements being in different states of condensation, 
as it is in different members of the same homologous вегісв 
of organic compounds. The atomic theory suffices to 
explain the laws of combination and decomposition as shown 
by the balance (which indicates only masses of tangible 
size); but spectrum analysis renders it conceivable that 
matter in the state of gas or vapour might become so 
attenuated that repulsion of the molecules would exceed 
attraction, when aggregates would no longer be formed and 
weighing would become impossible. **In such a condition 
they may be imagined to constitute the ether, and in view of 
this conception there may be recognised four physical con- 
ditions of material substances, viz., solid, lfquid, gas, and 
ether." 


UNDER this title the Street Railway 
Journal for July 11th records the précis 
of resulta arising from a series of simple 
but useful testa carried out on the inter-urban road between 
Muncie and Indianapolis. The tests were tuken primarily 
for the information of the operating company, and nothing 
"original was expected or obtained, but коше of the figures 
are instructive to the outsider. Local, or stopping cars, are 
run between limited“ or express cars, and three cities 
are served. "The schedule speed of the locals for the whole 
run is 28 miles per hour, ard for the country run 27 miles 
per hour. It makes an English traffic manager's mouth 
water to hear that the schedule speed in Indianapolis is 
10:28 miles per hour. As usual, the maximum consumption 
of energy per car-mile occurs in the towns, this being due to 
_ lower speeds, higher acceleration, more frequent stops, dirtier 
rails and lower voltage (sometimes), than are obtained in the 
country. For instance, the average units percar- mile for town 
service average 5°88, and for country service only 2°87, an 
astonishing difference of over 100 per cent. Again, tbe 
local trains take 25 per cent. more energy than the limited 
trains over the whole journey, the former making an average 
of 34 stops per journey, outeide the towns. Proving how 
much difference there is between cars of the same weight and 
equipment, due to the state of health of individual cars, a 
difference of 49 per cent. was recorded between two cars 
going one way. Running conditions were, as identical as 
could be expected. Averages for the day showed a difference 
of 21 per cent. between these cars. Experience in other 
tests makes it reasonable to believe that the personal equation 
of the motor men need not be considered. The tests further 


Inter- urban Car 
Tests. 


indicated that the better men were handling the faster cars, - 


but the results obtained on single trips with individual 
motor men were quite confusing and seemingly inconsistent. 
The most economical man one way would be the most 
extravagant on the return journey, and, of two men, the 
average of one going east was 8 per cent. higher than his 
average going west, while the average of the other was 6°5 
per cent. higher on the westward than on the east-bound 
trip. 


е 


THE N.S. SECONDARY CELL. 


For some considerable time Mr. J. T. Niblett, well known 
in connection with storage batteries, has been engaged in 
perfecting a new type of cell, in which several novel 
features are embodied. Departing boldly from conventional 
lines, Mr. Niblett has adopted the solid form of cell for 
stationary purposes, and has attained a marked degree of 
success. We were recently favoured with an opportunity of 
inspecting the cell at the works, where it is manufactured 
the Old Mill House, Horton Kirby, Kent. The construction 
of the cell is shown by the drawings given overleaf. The 
active material consists of pellets or small 1 about 
3 in. in diameter and the same length. These are made 


by compression in die plates, and when dry are exceedingly 
hard ; at the same time they are very porous, and will absorb 


N.S. Battsry Worcs: View SHowina тив Or» MILL Dav. 


a considerable amount of the electrolyte. Тһе pelleta 
are packed in a porous pot round the positive electrode, of 
the form shown in the figare, while the space between the 
pot and the lead containing box (the negative electrode) is 
packed with disintegrated lead. A wooden case surrounds 
the whole. One of the advantages claimed for these 
cella is that, should the electrolyte escape by any means, 
it would not stop the discharge, as such a large quantity 
of solution is absorbed in the pores of the active material 
and the separator, that it allows action to go on for. 
some considerable time. Cells have been emptied and then 
discharged at the normal rate, and have given half their 
normal capacity under these conditions. 

Three distinct types of cell are made; the solid, which 
is more suitable for large electric lighting installations, 
central stations and tramway work, is considered the best, 
as in its present form it can be supplied at low rates, and it 
has the advantage that short-circuiting haa practically no 
injurious effect. О wing to the enormous amount of exposed 
active material on both the positive and negative sides, very 
high rates of charge and discharge may be taken from the 
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EXTERIOR oF N. S. BATTERY Worgs. 


cell without in any way injuring it. It is stated that even 
if excessive rates of discharge were taken from the elements, 
во as to cause slight expansion and disintegration, this would 
do no harm, as the material would tend to settle at the 
bottom of the cell, and would in time solidify and become 
active, во that no loss in capacity would occur. 

D 
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The second type is termed the semi-solid accumulator ; 
this is built up of special grids, which are thick, and contain 
а large amount of active material. This material is of the 
same composition as that used in the solid cells, and, being 
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N.S. SECONDARY CELL. VERTICAL SECTION ОЕ " SOLID " TYPE. 


highly porous, may be used in thick masses. In this case 
ribbed porous plates are employed for the separators, and 
the elements are held together by stout clamping plates, 
which really constitute the outside negatives of the sets of 
elements. These clamping plates are pressed together by 
connecting bars having a flange at one end and an iudia- 
rubber pad pressing against this, s» as to allow for expan- 
Bion and cont'action during the charging and discharging 
operations. These cells are used for low capacity batteries, 

and in cases where a small and light battery 
is reqnired, also for motor-car driving. 

The third type of cell is termed the port- 
able type; these are supplied made up into 


HORIZONTAL SECTION or N.S. CELL. 


batteries ranging from two to six cells for 
medical purposes, carriage lighting, X-ray 
work, actuating small e'ectromotors, and for 
ignition purposes for petrol engines and 
motor-cars. In constructing these cells, 
which are also of a semi-solid type, the first 
consideration has been durability, and the 
elements are of a very robust character, well 
calculated to withstand the jerking and 
jarring which they may receive when on 
vehicles or when being carried about. The elements are 
mounted in vulcanite or celluloid cases, enclosed in a hard- 
wood containing box, and are fitted either with two 
terminals, or with terminals to each cell as required. 
The makers state that the cells behave much in the same 
way аз the ordinary form of accumulator. The electrical 
pressure of the cells immediately after charging is about 2:2 
volts, but this quickly sinks to the normal 2 volts. On the 
discharge the fall of potential is proportional to the rate of 
discharge, but to discharge down to 1'7 volts for a lighting 
circuit is quite permissible, and in the case of tramway and 
power circuits they may be discharged down to as low as 1 volt 
per cell. This apparently does not injure them in any way. 
Ав much as 95 per cent. quantity efficiency and from 70 
to 75 per cent. energy efficiency has been obtained with both 
the solid and the semi-solid types of cell. The capacity per 


pound of complete cell, in the case of the solid batteries, is 
about four watt-hours. In the case of the smaller cells it 
may be somewhat less, but as the capacity of the cell 
increases, the capacity per pound of complete cell tends to 
increase, a condition not usuilly met with. In the case of 
the semi-solid cells, about 10 watt-hours per pound of com- 
plete cell are obtained, but this, of course, is regulated by 
the nature of the containing boxes, whether they are of 
vuleanite, glass or lead-lined wood. With the small port- 
able batteries, capacities have been obtained up to 12 watt- 
hours per pound of complete cell. 

A solid cell made up some 15 months ago was taken ош 
of a battery, discharged, and then emptied, and was allowed 
to stand idle for a matter of four months. At the expira- 
tion of this time the cell was filled up with electrolyte, and 
put on charge, and after one or two charges and discharges 
16 was found to be in perfect condition. 

The cells have been frequently short-circuited, but no 
detrimental effect seems to occur ; they have also been run 
down until they showed absolutely no pressure whatever, 
and on the re charge they appeared to come up quite well. 
This is believed to be due to the fact that the clements have 
an ‘enormous amount of exposed surface, and the active 
material cannot disintegrate or leave the conductor. The 
simple construction of the “solid” cell, rendering skilled 
labour superfluous, both in manufacture and in working, is 
one of its most prominent features. - 

The works consist of a five-storey building, which has 
been entirely reorganised and adapted to the manufacture of 
storage batteries. The usual workshops are provided, with 
steam power plant, electrical and chemical laboratory, stores, 
battery room, &c. Water power is derived from the River 


Darent, which runs through the grounds, by means of tur- 
bines, and electricity is generated for charging the new 
batteries, lighting the works, and supplying the adjoining 
dwelling-house — Mr. Niblett's residence. 

The manufacturing business is owned by the “N.S. 
Electric Storage Co., Ltd.," while the selling arrangements 


BvaNLEY UNION WORKHOUSE: GENERATING PLANT. 


are in the hands of Mr. F. J. Down at the London offices, 
139, Queen Victoria Street, E.C. We wish every success to 


Mr. Niblett and his associates in the new venture. 


BURNLEY UNION WORKHOUSE LIGHTING. 


THE accompanying views are representative of the gene- 
rating plant for the electric lighting of the numerous build- 
iogs comprised in the above-named institution, which 
include the workhouse, male and female pavilions, imbecile 
blocks, infirmary, casual wards, cottage homes, and sev 
minor buildings. | 
The area thus covered is about a quarter of a mile, and 
each separate block is supplied with current from the 
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generating station by means of underground concentric lead- 
covered feeders. The wired installation representa the 
equivalent of 2,500 lamps of 8-c.p. The station buildings 
include boiler house, 34 ft. by 62 ft., with two Lancashire 
boilers installed, each 9 ft. by 30 ft, and space for a third 
to be added. At the rear of the boilers is fixed a Green 
economiser, consisting of 96 tubes, the scrapers for which are 
driven by a small electric motor. The boilers, apart from 
supplying steam at 130 lbs. pressure for the 
electric light engines, are also used to supply 
steam, through reducing valves, for heating 
and other parposes. Adjacent to the boiler 
house is the pump room, containing a 
Worthington feed pump, and also an injector, 
together with the necessary tanke, piping, &c., 
and in the same room is placed the feed- 
water heater fed by the exhaust steam from 
the engines. Leading from this room and 
through the oil store is the engine room, 


measuring 34 ft. by 27 ѓо. and 24 ft. high, ve 


with top and side ligbts. This room has a 
wood block floor and tiled walls, and contains 
the generating plant, consisting of two Reavell 
high speed compound two-crank engines, each 
of 75 H.P., connected direct to multipolar 
shunt-wound dynamos of the Phoenix Dynamo 
Manufacturing Со 's make, each of 36 kw. at 
а voltage of 225. Space is provided for a third 
set, to accommodate which a spare dynamo 
pue is allowed for on the switchboard. This 
зага is 10 ft. high by 12 ft. wide, and con- 
sists of cell panel, circuit panel, and dynamo 
panels. The back of the board is situated 
in the cable room, 22 ft. by 12 ft., from 
which room all the- underground feeders start to the various 
buildings. A booster is also fixed in the engine room for 
adding the necessary voltage to the cell-charging current. 
This machine із of the single field type with double arma- 
ture, the motor voltage being 225, and the generator 10 to 
‚60 volts and 60 amperes. The cell room is а large and lofty 
apartment, opening from the engine room, and contains 
120 Е.Р.8. 13-plate WS type cells with a maximum dis- 
charge of 90 amperes for two hours. This battery is used 
for supplying the all-night load of night lights, &c., in the 
wards and corridors, also the light day load furnished by the 
small motors. The remaining room leading from the 
engine room is the repairs or work room, and over 
this is the water storage tank for the boilers. This tank 
measures 24 ft. by 16 ft. by 5 ft. deep, and is 
‘fed with water pumped by a Dlake-Kuowles three-crank 
pump worked by an electric motor, from a well about 400 
away. A town’s water supply is als» led to the tank 

in case of failure of the other supply from any cause. The 
whole of the station buildings are substantially built of 
dressed stone, as also is the square chimney, which latter is 
120 ft. high and 9 ft. wide at the base. The whole of the 
lighting is done by means of incandescent glow lamps, and 
the plant and installation were completed and put 
to work in October last. The resident electrical engineer is 
Mr. Albert Moorhonse, and the consulting engineers who 
pec the installation are Messrs. Shepherd & Watney, of 
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THE BRITISH ASSOCIATION, 
SOUTHPORT, 1903. 


Tux meetings of the sections came to an end on Wednesday last 
week, September 16th, and the following is a list of the reports 
and papers which came uider consideration during the week's 
sittings :— 

Presidential Address to Section A, on radium and other things, 
by Mr. C. V. Boys, F. R. S. 

Presidential Address to Section G, on а summary of recent engi- 
neering progress, with special reference to waterworks, and some 
passing references to electric lighting, traction, wireless tele- 
graphy, &c, by Mr. C. Hawksley. 

Lord Kelvin on Electro-Ethereal Tbeory of the Velocity of Light 
in Gases, Liquids and Solids.” 

Prof. E. Rutherford, F.R.S., "Oa the Nature of the Emanations 
from Radio-active Substances.” This paper gave rise to a pro- 
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longed and interesting dis us don, which was followed by a large 
andien^e. The contributors to the discussion were Sir Oliver 
Lodge, Lord Kelvin, Profs. Armstrong, Shuster, Dewar, Larmor, 
Boltz naun, Trouton, and Messrs. Lowry, 8oddy, W. C. D. Whetham, 
апа others. 

Mesers. Elster and Geitel, “Oa the Radio- Active Emanations 
Present in the Earth'a Crust and Atmosphere.” 

Prof. A. Schuster, F. R. S, on Cosmicil Radi»-Activity." 

S. Н. Turner, M. A., on Depreciation aud Sinking Fands in Muni- 
cipal Undertakings.” 


Sy 
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Buryuty Онон Мопкносве: Main SWITCHBOARD. 


J. Swinbarie, “Oa th» Treatment uf the Thetmo-Dynamios of 
Irreversible Processes." [Tais рарзг was priated in our last 
issue It created a discussio1 in which Prof. J. Perry, De. Larmor, 
Prof. Bolts naun and Mr. Whetham engaged. | 

Dr. J. Н. R3ynolds, " The Equipment of the Manchester Muni- 
cipal Technical Institute." The Institut: was visited by Sestion Gd 
the day after the reading of the paper, and a number of speakers pre- 
ferred not to discuss the matter uatil after seeing the departments 
and equipments. А description of the Iastitute was given in 
the ExecraioaL Review for October 31st, 1902. Dr. Reynolds 
prefaced his description by replying to some remarks made in the 
Times by Prof. Aranstrong, who said that the undertaking would 
turn oat to be a white elephant for Manchester. The doctor 
asserted that the only thing that would make a white elephant 
of it would bé th? lack of a sufficient number of suitable students, 
bet ween the ages of 16 and 18, upon whom to work 

“The Report of the Committee on the Resistance of Road 
Vehicles to Traction.” This report was summarised іп a most 
interesting way by Prof. Hele-Shaw, and the meeting was 
obviously impressed with the importance of the work that had 
been done. We shall print the report in due course. 

T. Clarkson, on Developments in Automobile Construction.” 
The author explained mauy important directions in which he and 
others had maie progress in the desiga and construction of steam 
motor-cars, and his paper was followed by a discussion, in the 
course of which uastinted eulogiams of Mr. Clarkson's work were 
offered by motor-car specialis's. 

Lieut -Col. Crompton, on Tae Problem of Modern Street Traffic. 
[This was dealt with in our last iseue. | 

Dr. W. J. S. Lockyer, “ Spectra of Lightning." 

Massrs. J. E. Petavel and R. 8. Hutton, Peliminary Note on 
Some Electric Fur засе Raactions Under High Gaseous Pressure." 

" Report of the Committee on the Small Screw Ginge.“ [This 
was not read, but is to be printed in the Proceedings ] | 

W. B. Wocdhouse, “ Protective Devices for High-Tension Elec- 
trical Systems." | 

J. В. C. Kershaw, on “Aluminium as an Electrical Coaductor 
[Зее Е R. September 18th, р. 450] 

EB. Wilson, on The Electrical Conductivity of Certain Alu- 
minium Alloys, as Affected by Exposure.” [See E.R., September 
18th, p. 451.] 

E. Wilson, on “A Method for Findiug ths Efficiency of Series Motors.” 

B. Hopkinson, on “ The Parallel Working of Alternators.” 

J. N. Shoolbred, " On Electrical Propulsion as the Genera] Means 
of Traneport." 

Prof. H. L Callendar, F. R. S., on Self-recording Iostrumente." 

Н. Е Wimperis, “A Farther Note on Gas Engine Explosions.” 

E. G. Isod, Pendulum Apparatus for Testing Steel as Regards 

: Brittleness." 

W. Odell, “ Preliminary Experiments on Air Friction.” 

W. Cramp, " The Single-phase Repulsion Motor.” 

J. W. Thomas, The Ventilation of Торе Railways.” 

Dr. R. T.;Glaz:brook, F. RS., Report of the Committee on 
Electrical Standards.” 

Messrs. R. В. Hatton and J. E. Petavel Note on Carbon and 
Iron Aro S at high Gaseous Pressurea 

Р. H. Powell on “Oonsideration of some Points in the Design 
and working of Ballistic Galvanometer. 
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Prof. E. W. Marchant and G. W. Worrall * On the use of Capa- 
cities as Multipliers for Electrostatic Voltmeters in Alternating 
Current Circuits.” 

Rev. A. L. Cortie, on “ Solar Prominences and Terrestrial Mag- 
netism.” 

L. A. Bauer, Progress of the Magnetic Survey of the United 
States.” 

L. A. Bauer, “ The Earth's Total Magnetic Energy.” 

W. F. Goodrich, “ Twenty-five Years’ Progress in Final and Sani- 
tary Refuse Disposal.” 

F. B. Behr, " High-speed Express Mono-rails and the Manchester 
and Liverpool Express Railway.” 

A. M. Bell, “ Liquid Fuel." 

Prof. George Forbes, Further Experiences with the Infantry Range 
Finder." 

R. Pearson, History of the Discovery of Natural Gas in Sussex." 
Boutbport being the head-quarters, it was possible to arrange а 

number of most profitable visits to electrical manufactories in the 

neighbourhood. The works of the British Insulated and Helsby 

Cables, Ltd., at Prescot; those of Messrs. W. T. Glover & Co., 

at Trafford Park, were visited by a party of Section G. On Satur- 

day, September 12th, some 200 members and friends journeyed 
from Southport to Manchester, chiefly for the purpose of inspecting 
the works of the British Westinghouse Co. 

The visitors were conveyed to Trafford Park on Manchester 
Corporation electric cars, and thence to the Westinghouse works on 
the estate company's cars. The party was conducted through the 
various buildings, and the chief manufactures of the company, com- 
pane steam turbines, gas engines, electric generators, motors, arc 

mps, &c., were noticeable in every stage of construction, and 
many instructive object lessons were presented in the general lay- 
out of the shops. Luncheon was provided by the management at 
the conclusion of the tour, and the party left the works cn route for 
the city, where Rylands Library, Cheetham College, and the Muni- 
cipal Technical Schools were inspected. 

A visit to the Horwich works of the Lancashire and Yorkshire 
Railway, was also among the arrangements. In Section @ on 
September 16th, the president referring to the electrification of the 
Liverpool—Southport section of the Lancashire and Yorkshire Rail- 
way, said that Mr. Worthington had sent a few details of the work. 
The conversion was going on without any interference with tae 
ordinary traffic. There was to be a large power station at 
Formby, and there was a conductor rail at the side of the running 
rails. A steel return rail was laid between each pair of running 
rails. With regard to the electric equipment, three-phase alter- 
nating current would be used, and would be conveyed by three- 
core high-tension cables laid on the solid system. and placed 
generally in the 6-ft. way. There would be two sub-stations at 
which the high-tension three-phase current would be transformed 
to low tension, in static transformers, and afterwards it would be 
converted to direct current at 600 volts for use in propelling the 
trains. 

Next year's meeting of the B.A. takes place at Cambridge, with 
Mr. Balfour as president. In 1925 South Africa will be visited. 


BCREW GAUGE REPORT. 
(Section G, September 14th.) 


Mr. W. A. PRICE, M. A., as recording secretary, reported that the 
Committee on the Small Screw Gauge had had two meetings, and 
substantial alterations had been made in their report, which 
would be presented by the Committee later. It was not possible 
to read the report at that meeting. It would be included in the 
printed papere, 


PRELIMINARY EXPERIMENTS ON AIR FRICTION. 
By WM. ODELL, A. R. C. Sc. 


(Abstract, Section G, September 16th.) 


THESE experiments were begun with the object of finding а con- 
venient mcthod of determining the power wasted by the windage cf 
fly-wheels and dynamo armature. The experiments described at 
length were made with paper discs, which were mounted on the 
shaft of an electric motor. 

The excitation was kept constant, so that 'the torque was propor- 
tional to the current. Thus the extra current required to maintain 
a given speed after the disc had been fixed to the shaft gave the 
torque absorbed by the disc. 

There was found to be an angular speed for each disc above which 
the torque was accurately proportional to about the 2:5th power of the 
speed. This critical speed appeared to vary inversely as the square 
of the diameter. Below itthe law followed was of a lower degree; 
but owing to the multiplication of errors of measurement no defi- 
nite conclusion as to its exact nature was arrived at. 

Ав the three discs originally tried gave uncertain results as to the 
effecta of size, а much larger one, nearly 4 ft. iu diameter, was also 
tried; and as а result of all the experiments it was concluded that 
the torque varies as about the 5'5th power of the diameter. 

To give an idea of the amount of power thus absorbed, it may be 
stated that а disc of 47 in. required n н.р. to keep up a constant 
Bpeed of 500 revolutions per minute, and that if the above law holds 
а 9-ft. disc would absorb 10 н.р. at the same speed. 


This paper was read for the author by Mr. W. Cramp, who 
opened the discussion by asking whether it was going to pay steam- 
engine builders to enclose their fly-wheels in wood, in view of the 


results of these experiments. From all he had been able to see, it 
was extremely likely that the loss by air beating about the wood 
casing would be as great as when the wheels were open. 

Prof. AYRTON said that there was a great difference between а 
wheel with spokes and a continuous disc. It was very possible 
they would find an improvement by filling up. 

Captain Sankey said that he would like to ask whether it was a 
question of rim velocity or revolutions? He had a distinct recol- 
lection of а case in which а fly-wheel was boxed in with very con- 
siderable advantage. The one referred to was a low speed engine, but 
the peripheral speed was high. 


A METHOD FOR. FINDING THE EFFICIENCY OF 
SERIES MOTORS. 


By Ernest WirsoN, Professor of Electrical Engineering, King’s 
College, London. 


(Read before Section G, September 14th.) 


THE following method has the advantage of great accuracy, and I 
have found it work well in practice. The figure gives a diagram of 
connections in which м and G are two like machines mechanically 
coupled together, either through or witbont gearing, according as it 
is desired to obtain the efficiency of either machine inclusive or 
exclusive of gearing. In the test M runs as a motor and delivers its 
energy to c running as a generator. The field coils Р, Ез are placed 
in series with one another and with the motor armature in order 
that each machine may be conveniently magnetised to the same 
degree in any test. The input of the motor is measured on the 
voltmeter v, and ammeter a;. The generator is loaded on a re- 
sistance, R, and its output measured on the voltmeter v; and the 


SUPPLY 


EFFICIENCY TEST CONNECTIONS. 


ammeter A2. Let n; and в, be the ohmic resistances of the motor 
and generator armatures respectively, then vi!4, — va A = х are the 
total watte dissipated in the system exclusive of the generator field 
coil ¥,. Of these 4j? (Fi + nj) + Ag? 25 = Y are the ohmic resistance 
losses in watts, and x — y are the watts due to brash, bearing and 
wind friction, eddy currents and magnetic hysteresis. The 


X — 


2 


machines are equal and rotate at the same speed. are the 
watts which can be debited to each machine when calculating 
efficiency, it being assumed that the brush contact resistance has 
the same value as when measured with the machines at rest, and 
that armature reaction does not produce inequality in the watts 
dissipated by eddy currents and magnetic hysteresis in the two 
machines. The expressions for the efficiencies are, for the motor, 


„C N / vi A3, and, for the generator, va A; E " ы 


2 

+ As? RZ T Ai? FZ T УА». The above, so far, is a well-known method, 
and has been described by Mr. Field. The extension here 
described consists in the addition of two low-resistance shunts, 
ria & milli-voltmeter, a, and a voltmeter, v. By these instruments 
the differences 41— Aq and vi— va have been measured as direct 
quantities. It is easy to show that greater accuracy can be obtsined 
by measuring 4; and a and using the value 4;—a instead of A, and 
measuring vi aud v and using the value v,—v instead of v, For 
instance, let v; = 500, 4,2: 50, v4 450, A2 = 42, R) = Bg = FI = Ез = 05 
ohm, and let there be a liability for error of 1 per cent. in reading 
the instruments. Then the possible error in the value of x-, 
when vi тгд Az are the measured quantities, is 31:0 per cent., whereas 
it is 1 9 per cent. when vir A, are the measured quantities. 


ON SINGLE-PHASE REPULSION MOTORS. 
By WILLIAM Cramp, A. M. I. E. E. 
(Read before Section G, September 16th.) 


Ir is a matter of common knowledge that if it were possible fo 
construct a single-phase alternate-current motor having the obarac- 
teristics of a direct-current series motor, and no serious drawback, 
it would find a very extensive application, on account of its extreme 
suitability for the transmission of power, especially in connection 
with railway work on long lines. There are many forms of single- 
phase induction motor on the market, some of which are, for certain 
purposes, very useful. Yet, in spite of these, the single-phase 


motor is avoided wherever possible, as is clear from the many 


costly alterations which are being carried out in this country. It 
isonly necessary to mention a few examples of this. In Croydoa 
а direct-current plant bas been laid down for the centre of the town, 
solely to provide for motors, in addition to the already existing 
alternating supply. The City of London Electric Lighting Co. are 


a 
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slowly replacing alternating by direct current for similar reasons. 
The towns of Coventry and Sheffield are introducing two-phase in 
place of the existing single-phase system. No doubt much of this 
will be changed if the Baltimore and Annapolis Railway is suc- 
cessful, since that will demonstrate the existence of single-phase 
motors comparable to the direct-current series motor, and the 
extreme simplicity and flexibility of the single-phase system will 
again recommend its adoption in cases where three-phase plant is 
now in contemplation. | 

At present there is a choice of three types of motors on single- 
phase systems. 

1. The Synchronous Motor.—The disadvantages of this form, 
м starting and stopping are frequently necessary, are sufficiently 
obvious. 

2. The Asynchronous Induction Motor.—The disadvantages of this 
motor are that special devices, always cumbrous and often very ex- 
pensive, must be employed to start it up, and even then a current 
usually considerably in excess of the full-load current is needed to 
run it up to speed under load—often а grave objection on lighting 
circuits. Moreover, even under favourable conditions, the power 
factor is poor, the efficiency not high, the possibilities of varying 
the speed almost nil. 


3. The Series Alternate-Current Motor.—This motor bids fair to 
rival the previous forms for general application, and will, as we 
have said, be thoroughly tested on the Baltimore and Annapolis 
Railway. Its disadvantages are that the frequency at which it is 
most successful is very low, thus rendering it inadmissible on light- 
ing circuits, while ita power factor tends to decrease with load, and 
pressure difficulties at the commutators аге almost unavoidable. 

The only other type at present practicable is the repulsion motor. 
For several years past I have been working to ascertain the lines 
on which really efficient and satisfactory motors of this type might 
be designed, and I now believe that repulsion motors may be built 
up to at least 20 B. p., which will compare favourably with any type 
of motor at present in use. In its simplest form the repulsion 
motor consists of a laminated electro-magnet or stator excited from 
the single-phase mains, and an armature or rotor wound almost 
exactly like the armature of a direct-current machine, and fitted 
with a similar commutator. Brushes rubbing on this commatator 
are set at а parti€ular angle and short-circuited. The alternating 
flux set up by the stator induces in the coils of the rotor currente in 
such directions that the coils carrying them tend to move out of the 
inducing field. The action is exactly the same as that shown by 
Prof. Elihu Thomson to exist when & plain copper ring is brought 
into the field of а solenoid excited by an alternating current. 

Figs. land 2 show clearly the two main forms of repulsion 
motor. In fig. 1 the angle is usually 45° or less. This type has 
the following peculiarities:—(a) the E M. F- of a quarter of the 
rotor 
for the useful E. M. F.; (Б) the rotor current passes through all the 
coils, whether in a useful position or not, thereby increasing the 
C?R loss; (c) a quarter of the rotor gives a torque opposing rota- 
tion; (d) individual coils short-circuited by the brushes are con- 
stantly giviug a torque opposed to rotation, and so cause difficulties 
with commutation. These disadvantages led me to construct repul- 
sion motors on the lines of fig. 2; and it is partly due to the adoption 
of this form that I have succeeded in obtaining satisfactory com- 
mutation. The difficulties of construction, chief among which is 
commutation, have led most writers to speak of repulsion motors 
with much distrust. Thus Eliha Thomson, whose patent of 1889 
covers the whole principle of repulsion motors, refers to them as 
capable of giving out considerable power, “though with what 
economy is unknown." Prof. Jackson condemns them as “bulky, 

give, and inefficient," though he adduces no evidence in favour 
of this verdict. Mr. Steinmetz writes, they have the disadvantage 
of using only part of the rotor,” but as recently as December, 1902, 
he said that he believed better results were to be obtained from 
them than from series alternate motors. To show how very mis- 
leading are these Mtatements, I here add :— (1) That Mr. Parshall 
proposes using only 50 per cent. of the armature for hie recent 
direct-current machines. (2) If the coils of the rotor are only half 
of them used at апу given instant, it is obviously possible to work 
at a higher current density. In one of my experimental motors I 
have had eight amperes through No. 21 wire without serious heat- 
ing. (3) In such alternators as the Mordey-Victoria, only half the 
armature is ever really active at one time. 


opposes that of the other three quarters, leaving halt the rotor - 


The chief difficulties in the construction of repulsion motors 
are :—(1) Liability to vicious sparking ; and (2) difficulty in obtain- 
ing a high power factor. In the first form of repulsion motor which 
I tried I found that the spark was almost as great on closing the 
coil as on opening it. I order to investigate this, I had some ex- 
periments carried out on the opening and closing of circuits, of 
which I now relate briefly the resulta. With an inductive circuit 
there was less tendency to spark on the make than with a non- 
inductive circuit, and Кете was much less tendency to spark on the 
make with copper than with carbon contacts. I find, on the whole, 
that to avoid sparking on the make, a good, firm, clean, low resist- 
ance contact is adequate. For this reason I have во far used copper 
brushes in the motor, but, despite this, the choice between carbon 
or copper has to be decided by the consideration of the whole of 
the umstances, which would be too long to discuss now. With 
copper brushes I have been able to get absolutely sparkless commu- 
tation, working from nothing to full load, on a motor whose design 
was distinctly faulty. These results refer more particularly to 
motors of the class represented by fig. 2, whose only disadvantage 
is the long arc of brush contact, entailing corresponding friction. 
Having by copper brushes provided for closing the circuit spark- 
lesaly, I was enabled to obtain sparkless opening by means of the 
same principles that are employed in what is known as resistance 
commutation ”—that is, providing a sufficient interpolar space to 
enable each rotor coil to pass entirely outside the magnetic field, so 
that the current can die down before the opening of the circuit. 
It is obvious tbat & form of commutation might be employed corre- 
sponding to what in dynamo design I call E. M. F. commutation " 
(a term which explains itself); or, better still, a combination of 
E.M.F. and resistance commutation, and as the output of the motor 
undoubtedly increases with pole width, it might pay to use one of 
these modifications, on which point, indeed, I am at present experi- 
menting. In considering the actual design of a repulsion motor, the 
first object is to decide which form of commutation уоп are going to 
rely upon. Having settled this, the form of stator is practically 
fixed, for, if resistance commutation is to be relied on entirely, the 
stator must have distinct poles—by this I mean that there must bs 
considerable air space left between one polar winding and the next, 
asin the direct-current machine. On the other hand, if E.M.F. 
commutation be used, the stator may be built exactly like that of 
an ordinary single-phase motor. I have tried both forms, and find 
that while both may be rendered sparkless between certain limits, the 
former gives good commutation over a wider range, while the latter 


Fia. 3. 


Fia. 4». 


Еа. 44. 


gives better starting torque and better power factor. But I would 
insist on the fact that every form of repulsion motor may be ren- 
dered sparklese if the design of the rotor winding is properly con- 
sidered. Thus, what has been hitherto the great disadvantage of 
the repulsion motor disappears. К 

We, therefore, proceed to consider the design of the rotor wind- 
ing. We may choose an arrangement such as that in fig. 1, or a 
modification of fig. 2. The salient differences between these two 
forms аге: —(1) in fig. 1 all the short-circuited coils are in series, 
while in fig. 2 they are in parallel; (2) in fig. 1 the rotor current 
always passes through the whole of the rotor coils, whether active 
or useless; in fig. 2 this is obviously not the case. If the rotor 
winding has to carry a large current, fig. 2 is not very suitable on 
account of the fact of the large heating that takes place at the com- 
mutator, and the large proportion which brush resistance bears to 
the resistance of the coil lying between any given pair of segments. 
I have already stated, under the head of “ Commutation," other 
reasons for selecting windings of the type of fig. 2, but I ought to 
add that recent experiments with win of the type of fig. 1 
impress me very favourably, and all motors at present under oon- 
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struction are of this type. In actual experiment with windings 
like fig. 2, I have found that if the rotor is of the closed-ooil type, 
as shown, besides those coils actually short circuited, there are other 
closed circuits carrying useless, or even harmful currents. Hence, in 
the particular motor on which most of these experiments were made, 
the winding has been altered to that of fig. 3, thus practically con- 
verting the rotor into an open-coil armature, with two ccils in 
perallel. 

These considerations determine the type of rotcr winding, and 
we now pass to the discussion of the E. M. F., current, te rque, &., 
taking firet the case of a bipolar motor with a single coil, as in 
fig. 44. This diagram is really a simple case of fig. 2. If the pole 
arc is £O per cent. of the pole-pitch, and equal to the width of the 
coil, and the distribution of magnetic flax radially around this pole 
arc is sinusoidal, then the E M. F. set up in the coil isa pure sine 
wave. If, however, the flux is distributed wnifurmly radially over 
the pole arc (as is more probable in an actual machine), the lines 
enclosed by the coil when the field is constant are as represented 
in fig. 48. This is a sine wave with some odd harmonics, which 
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are of small importance in the present case; the third barmonic, 
which is the largest, has an amplitude of only 1/9 the fundamental. 
I shall assume, then, for present purposer, that both the time 
variation of the main fiux and the time variation of the area of the 
coil with respect to the total flax are sine functione. We then 
have, if number of turns on the stator winding = ¢,, number of 
active turns on the rotor fz, maximum nagnetic flux per pole = F, 
speed of motor in revolutions per second = n, periodicity of stator 
current in periods per second = /, R.M.B. primary E. M. F. = ei, 
R. M. S. secondary E.M Е. = e. Then it is found that 


Q0 5 * n by’ 
а= Va h e (s 
which means that the secondary E. M. F. may be repretented by tke 
resultant of two lines at right angles, as shown in the phase diagram 


(fig. 5). 
(To be concluded.) 


CONSIDERATION OF SOME POINTS IN THE DESIGN 
AND WORKING OF BALLISTIC GALVANOMETERS. 


Ву P. Н. PowELI., B.Sc, Fellow of Victoria University. 
Communicated by Prof. E. W. Marcitant, D.Sc. 


(Paper rend before Section A, S ptember 1th ) 


Tur D'Arsonval type of galvanometer is, at the same time, one of 
the most accurate and one of the simplest of galvanometerz, and, 
consisting as it does іп a movable coil suspended between the poles 
of a strong permanent magnet, it is exceptionally suitable for use 
in the neighbourhood of powerful electrc-magnets. | 

The following is:a brief outline of the design of one of these 
instruments which was required for a spevial purpose, and may be 
of value to other persons requiring a similar type of instrument. 

A ballistic galvanometer is usually designed to have a certain 
periodic time and a certain sensibility ; it should be quick working, 
ї.в., should be able to be brought to rest quickly at zero after the 
deflection has been read. . 

The deflection of the galvanometer ів а measure of the quantity 
of electricity discharged through the instrument. Since to extend 
the theory so as to take into account the varying current through 
the coil leads to equations which can only be solved when the 
current is known asa function of the time, it is assumed that the 
discharge takes place before the suspended coil of the instrument 
his appreciably moved, consequently the periodic time must depend 
upon the time during which the discharge passes and can be fixed 
accordingly ; the ratio of the periodic time of the galvanometer to 
the time during which the discharge takes place depending upon 
circumstances. 

Now, if we consider a coil of » turns suspended between the poles 
of а permanent magnet which creates а uniform field of intensity н. 

Then if a and b be dimensions of coil in cms. 

M be mass in grams. 
к be rad. of gyration. 
o be the control (due to tension of strip) (дуре cms). 


Then after the impu!se has been given 
x к?б = — c 0 neglecting damping, and hence 


time of free oscillation т = 27 мі і 
V 0 
Now the impulse оп each vertical side of coil due to discharge 
9 = нпдь 0, | 
and hence for initial moment of momentam 
M L GU = HAU 
5H n 5 4 
60 1 I 9 
and hence the deflection 0 max. = ТЕ 2 ый (2). 
^u с 


From equations (1) and (2), it is possible to design an ordinary 
galvanometer; the only other consideration is the damping. 


Now the angular velocity of the coil is 0. Hence E.M.F. 
generated in 1 cm. length of the wire is 75 H. 


.'. Total E. M. F. induced in coil = Р 96 2 u ö (C. G. S.) 


.Hnabjg 
R 


Current induced in coil 


7. Retarding couple on coil = E é | xuxuabxa 


= (н л а 572 Ө. 
в 
Introducing this term into the equation of motion 
web Au N ETTET) 
R 


Hence critical damping takes place when 
214 
4м ас = Б — 


(anad? C0. d& uni 3 
24/ o ч = (3) 

In order that the motion of the coil may be effectively stopped 
by short-circuiting, its resistance must not be greater than the value 
given by this equation; when a deflection is being read, however, in 
order to render the damping term inappreciable, the total resistance 
of the circuit must be considersbly greater than this value. This 
can be readily arranged by suitable connections. From these 


Cr R = 


Form oF COIL AND MAGNET. 


equations it is seen that in order to increase the periodic time of а 
galvanometer the moment of inertia of the suspended system must 
be increased, or the control decreased by us ng a siogle fine sus- 
pension ; and if a high sensibility is desired either the moment of 
inertia must be decreased or the control decreased ; eo that in order 
to have both the high sensibility and alow period the control* mus 
be reduced. If the period is brought down by other means there 
will be a loss of sensibility. Asa matter of fact, the control can- 
not be reduced below a certain point, and eo if a longer time of 
swing is desired, it can only be obtained at the expense of the 
sensibility. 

In a special case a galvanoneter was required to have а тегу 
low period. with a fairly high sensibility and quick working, and 
this investigation was undertaken in order to obtain a satisfactory 
instrument. | . 

Fiom calculations founded on the above equations a design was 
made, assuming a certain size of coil and shape of magnef, which 
was sent toa certain firm of instrument makers so that they coul 
inform us of the value of the strength of the magnetic field in tbe 
gap. This was found to be 230 lines р. г eq. em, and from expert 
ments on the torsional oscillation of phosph:r bronze strip it #%8 
found that a control of 01 would not be” difficult to obtain. 
Assuming these values:—a = 172; b = 5; с = 01; HS 230 ; 
periodic time = 80 веса. 

Sensibility 4 radian per microcoulomb (i¢., 4 radian aa motion 
of coil). MTM 

^ There appears to be а discrepancy here; for high sensibility 


and low period, the moment of inertia should be reduced. —EDt- 
ÉLEC. Rev. | ы 
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From equation (1) м &* = 164 . . . . (4) 
From equation (2) ваб tituting value for м k? 
nab = 1856 
or n = 22 turns. 
Now, if m = mags per cm. length of coil 


mk? = } та? LE з] 
crm = 2 gme., giving Nc. 28 as the wire required. 
Testing for damping in equation (3), 
{130 x 195A, 


R 


The critical resistance = 7 I w, which, being much larger than 
the resistance of the coil, indicates that the motion of the coil could 
be easily stopped by short-circuiting. 


1640 + 6+ 018-0. 


BALLISTIO GALVANOMETER. 


From these results the galvanometer was constructed, and was 
found to have a much higher period and much lower sensibility 
than it had been designed for. The cause of this was not far to 
seek, lying in the fact that the copper wire used in the construction 
of the coil was magnetic, and it was found that this magnetic 
contrcl was very large in comparison with the feeble control of the 
strip. 

To overcome this difficulty various devices were tried, and wire 
was obtaired from several manufacturers in the hope that it 
would prove non-magnetic. The best results were obtained, how- 
ever, by depositirg copper electrolytically on a very fine wire. The 
resulting сорр‹г wire was fairly non-magnetic, but so brittle that 
it could not be used. To improve the wire it was rolled between 
bras: rollers and annealed, but in doing so some very fine iron dust 
floating in the air of the workshop must have become deposited on 
if, for 16 was again found to be magnetic. The amount of iron 
present was of course exceedingly small, but was sufficient to cause 
a disturbance in the total control. The attempt to produce pure 
copper wire was then abandoned, and in order to reduce the mag- 
netic control а very rarrow coil was procured, and by putting pole- 
pieces on the permanent magnet its field was made as uniform as 
possible, since in a perfectly uniform fleld magnetic particles on 
the coil would not produce any control. In «rd«r to increase tte 
moment of inertia of the system a ligt copper disc was attached 
rigidly to the coil by a light bone rod. Tne disc-shaped form was 
adopted so as to have a large moment of inertia with small weight, 
thus saving the suspension from undue sirain. 


This arrangement when tried gave eatisfactory results as regards 


sensibility and periodic time, but did not damp well when short- 
circuited. This difficulty was overcome by placing below the copper 
disc a small elec tro-magnet whicb, when excited quickly, brought 
to rest the disc by reason of the eddy current induced in it. 

The photographs show the instrument when finished, one being 
an external view, and the other showing the internal arrangements. 
The length of the tuspension (to obtain small control), and the 
vatious adjustments at the head are woithy of note, the whcle 
suspended system being insulated. 

There ів one pc int of interest about the method adopted in 
calibrating the new instrament. This is done best by the standard 
solenoid, as the deflections are not proportional to the quantity of 
electricity discharged through the coil when the resistance in the 
circuit ie small. Taking а series of readings, curves can be plotted 
showing the relation between flux—deflection for conetant resistance, 
and resistance—deflection for constant flux, or the three may be 
plotted itometrically. This last is the most convenient method for 
odd deflections, but when several readings are taken with the 
sme retistance, it is better to plot a separate curve connecting 
flux and deflection for each resistance from the set of curves 
connecting deflection and resistance for constant flux. 


CORRESPONDENCE. 


Aluminium. 


With reference to the reports in your last issue (p. 452) 
of the discussion upon Prof. E. Wilson's paper on “The 
Electrical Conductivity of Certain Aluminium Alloys as 
affected by Exposure," may I point out that as 8 my 
own contribution to this discussion, your reporter has made 
an error of some importance. When interrogated by Dr. 
Glazebrook as to the chance of sand having some influence 
upon my own results, I stated that the sand at Waterloo 
would certainly carry salt, but that my sample wires were in 
a sheltered place, and would not therefore be exposed to this 
influence, 

Thanking you in anticipation for inserting this correction. 


Joha В. С. Kershaw. 


The West Lancashire Laboratory, 
Waterloo, Liverpool, September 18th, 1908. 


Electricity v. Gas. 


The Note," Electricity v. Gas, in your issue of Sept. 
11th, is interesting reading, as showing the methods pursued 
by the gas companies to get customers, but some of the 
methods adopted by the electric lighting suthorities do far 
more to help the gas companies than any display of тее 
figures, which very few people see, and still fewer trouble to 
understand. 

As s case in point, I will mention the case of a small flat 
in the neighbourhood of Hammersmith. This flat (one of 
many in a block) is fitted up ready for gas-fittings, and the 
electric supply is laid just inside the front door. 

The question of lighting being considered one goes into 
the matter of cost. A gas cooker is decided upon as а neces- 
sity, and so the gas company are requested to give a supply 
of gas, which they do promptly, fitting their meter free, and 
asking no deposit. They will, of course, supply light on the 
ваше terms. 

The Borough Council, in a: swer to queries as to cost, &c., 
send along forms of agreement and regulations which look 
rather formidable, their ultimate result being that one finds 
the Council uire a minimum of 13s 4d. for any one 
quarter during the year, and a deposit of £2 23. This on an 
installation of six lights i8 а consideration, and in nine cases 
out of ten the gas company do the lighting. 

It is interesting to note that the electric lighting depart- 
ment of Hammersmith borough made a profit of leas than 
£150 for the year ending March, 1902, on an investment 
of some £170,000. А small consumer with four lighta or 
80 i8 beneath the notice of the Council, and one such who 
wanted the current was refused a connection to the mains, 
but was told to get a supply from his neighbour. 

As our friend *Chordal" would say: You will find 


knots in this thing." — 
ollege Cour 


Smoke Abatement. 


Mr. Daniell's letter in your current issue on smoke abate- 
ment drew my attention to your leader in the previous 
issue, which I had missed, and which I have since read with 
interest, as your remarks are very much to the point, espe- 
cially those having regard to the “admission of air at a 
high temperature," the quantity of air admitted,” and 
also **the proper admixture of air and combustible when 
admitted.“ 

Mr. Daniell's remarks re the various patents on the market 
are very true, for being especially interested in the question, 
as indeed all electrical engineers should be, especially those 
who are connected with the contracting and consulting 
side of the profession, I made it my business to make care- 
ful investigation of the majority of the better known 
systems, which are practically all forced draught systems, and 
which, as Mr. Daniell pertinently remarks, can have no 
real economy in use, I bad practically given up the 
search ; since then, however, a system has been brought to 
my notice which seems to me to perform the previously 
enumerated operations as nearly correctly as poasible, and 
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to carry out Mr. Daniell’s suggestion. Although it neces- 
sitates a closed ash-pit, it can hardly be termed a forced 
draught system, as in all of the various applications that I 
have seen, the air pressure in the ash-pit did not exceed a 
water-gauge pressure of 3 in. 

The method by which the above-named requirements are 
carried out in the case of Lancashire boilers is as follows: 
—Air intake pipes are placed in the main flue, and con- 
nected to the supporting tube boxes are two or more pipes, 
which pass through the flues of the boiler, and connect up 
to a blower operated by steam jets. This blower induces 
the air to flow throngh the intake pipes, at a sufficiently low 
velocity to allow the temperature to be raised 200-300" F., 
and then along the connecting pipes laid in the boiler fiues, 
finally ejecting it partly in the ashpit, and the remainder 
through a series of jets placed at the back of the bridge, where 
it unites with the volatile gases, completing their combus- 
tion. As will be seen, the system fulfils the main points of 
controlling the air supply necessary for economical combus- 
tion, and is a step in front of Mr. Daniell's suggestion in that 
* heated air is supplied both behind the bridge and under 
the grate," and also the “ quantity of air can be regulated by 
means of the cock controlling the supply of steam to the 
blowers,” and the admixture of the air supply takes place on 
the right lines—viz., “partly under the fire and partly 
behind the bridge.” It is, in my opinion, absolutely futile 
to supply the air, as is done by so many systems, all in the 
one place—viz., at the grate, even if heated, as the gases are 
not in а sufficiently advanced state of combustion and 
temperature to combine with the air, and so still further 
promote combustion, but are rather cooled down by 
the air supply, a percentage being carried off as free 
carbon, and partly deposited as soot in the flues and chimney, 
the remainder being carried away in the form of smoke; 
and emitted from the chimney in dense clouds. 

The class of fuel which the writer saw being used was 
extremely poor, being the tailings which had passed through 
the 3-in. mesh of the colliery screens, and it appeared to 
contain a considerable amount of dirt. The tests which 
had been taken by the purchasers showed an evaporation of 
slightly over 8:5 lbs. of water from and at 212? Е. per pound 
of fuel, 

The makers and patentees of the appliance are Messrs. 
M. B. Wild & Co., of Clarence Chambers, Birmingham, who 
informed the writer that their system was now being largely 
adopted by colliery companies, enabling them to utilise their 
low-grade fuel economically and smokelessly ; also that 
some of their furnaces have been in operation for about two 
years, and, to the best of their knowledge, no repairs have 
been executed on them up to the present time. 

Apologising for the length of this letter, and trusting it 
may be of service to some of my con frères. 

H. H. B. Deane. 


.  [*G." wants to know who are the makers or selling 
agents of the Böhm lamp.— Ebs. Ето. Rkv.] 


LONDON COUNTY COUNCIL TRAMWAYS. 
SPECIFICATION FOR STEAM ENGINES, 


Times change, and we change with them—often imper- 
ceptibly, it is true but yet, if we compare the present with 
the past of a few years ago, we clearly see the difference. It 
was with feelings of this character that we perused the 
general conditions which accompany the steam engine 
specification recently issued by the London County Council. 

Three years ago these were so stringent, and in parts so 
manifestly unfair, that many of the best known firms would 
not compete for work governed by such conditions ; to-day 
the modifications which have been introduced render them, 
certainly not ideal, but at least workable. 

The clauses which in the past caused such heartburnings 
were those relating to disputes, and the real or supposed 
liability of the main contractor for the actions of sub- 
contractors from whom he might obtain materials, The 


present arrangement with reference to disputes may be 
termed a compromise between the old system of the purchaser's 
engineer being the final arbitrator, and the modern plan by 
which all matters of dispute may, in the last instance, be 
referred to an outside impartial arbitrator. Here all matters 
relating to the manner in which the work is to be carried 
out, and questions relating to extension of time, are to be 
subject to the final decision of the Council's engineer; 
other disputes, including those relating to payments, are to be 
referred to an independent arbitrator appointed by the 
President of the Institution of Civil Engineers. 

Theliability of the main contractor for the action of sub- 
contractors is now limited to those directly working on the 
contract, and apparently does not apply to the manufacturer 
of materials or of articles required in the course of the work, 
which are ordinarily purchased wholesale in the market or of 
wholesale merchants and manufacturers, 

This interpretation, which appears to be the correct one, 
reduces the contractor's responsibility within reasonable 
limits. "The schedules of hours of labour and rates of wages 
are still rather formidable, but in their entirety they only 
apply toan area of 20 miles' radius from Charing Cross, and 
the larger manufacturers carry on most of their work outside 
that area ; they areable to approach the Council with parti- 
culars of their own methods of pay, and unless these are in 
violation of the rules of the district, there is every probability 
that they will be considered satisfactory. 

The specification itself is for the supply and erection at 
the new generating station at Greenwich of four 5, 000-H. P. 
steam engines, each capable of indicating at least 6, 500 н.р. 
for a period of two hours when working condensing. The 
B must be either 94 or 125 revolutions per minute, and 
the engines must be arranged for compound working, with 
the high-pressure cylinders vertical and the low-pressure 
horizontal, each set having two pairs of cylindere. The 
three-phase alternators supplied under another contract will 
be placed between the two cranks. The engineer (Mr. 
J. H. Rider, electrical engineer to the L.C.C.) contents 
himself to a large extent with specifying results and 
leaving the contractor to find the means whereby the desired 
ends may be attained. 

The following additional particulars may be of interest :— 
The generators will work at a frequency of 25 cycles 
per second ; each set will have its own exciter, driven by 
ropes from the main shaft. The contractor is to state the 
fly-wheel effect (WR?) that he requires to limit the cyclical 
irregularity within a maximum of 115 per cent. up or down, 
the fly-wheel being supplied by the builders of the 
alternator. 

Any successful type of valve gear may be used. The 
engines are to be built for use with steam superheated to 
500° F.; eventually it will be superheated to 650° F., and 
passed through heating coils in the receivers, reaching the 
cylinder at 500° F. 

The main shaft will be bored throughout ; it will be car- 
ried in two main bearings, and the cranks, which are over- 
hung, will be at an angle of 135°. The crank chambers 
will be wholly enclosed, and forced lubrication will be used. 

The main governor must control the speed within a total 
range of 6 per cent. from no load to full load, or vice verst, 
with a total variation of no! less than 8 per cent. when the 
full load is thrown on or off; the governor will be elec- 
trically adjusted from a distance. | 

The steam consumption is specified as follows :—With 
180 lbs. pressure, and a vacuum of 26 in.; per 1.H.P.-hour: 

u „F.): full load, 113 lbs.; half load, 13 lbs. 

Selurated enn „ Mile] „ 14. 
For every } Ib. in excess of these figures, a penalty of £500 
will be exacted iu each case, with a corresponding bonus for 
better results. The tests are to be made when the sets are 
completed, and the engines are to be maintained by the 
builders for 12 months, We see no mention of а consump- 
tion test after 6 or 12 months’ run—a very valuable check 
on the performance of the engines; neither is any reference 
made to an allowance for the power taken by the air and 
circulating pumps, in the steam consumption specified. 

Although the tenderers are allowed a considerable measure 
of freedom with regard to the details of their designs, they 
are rigidly bound down in respect of the type of engine to 
be used—one which has been largely adopted of recent years 
in the United States, for large powers, 
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Doubtless this type possesses certain advantages, such as 
reduced friction, with only two main bearings : the simplicity 
of a two-crank engine : the greater cyclic regularity obtained 
with pistons at right angles, especially as the cranks are at an 
angle of 135°: the increased strength of construction with 
the centre-hung fly-wheel, &c.; but a far greater cubic space 
is Re as compared with the vertical type, the makers of 
whicb, moreover, have the advantage of years of experience 
in similar work. The reduced wear and tear of large vertical 
engines, as compared with horizontal types, renders the 
former superior in this respect. The steam passages 
between the high and low-pressure cylinders are necessarily 
very long in the type specified, with correspondingly great 
radiating surfaces—none the less for the intervention of the 

reheater receiver—and their large capacity will render it 
^ obligatory for the governors to act on the low-pressure valve 
gear as well as on the high pressure, in order to obtain 
reasonably close governing. We are not admirers of the 
long overhung crank-pins of these engines, which, more- 
over, add to the difficulties of alignment, for, owing to the 
bending of the crankshaft, the high pressure cylinders 
cannot be put truly vertical. The shape of the long crank- 
pin, upder the two stresses at right angles to one another, 
will always be spiral, and owing to these stresses the pin 
must have an undaly large diameter. Lastly, the balancing of 
engines of this type cannot be very satisfactory. 

We may point out that the steam turbine, a native pro- 
duct, possesses so many advantages over the reciprocating 
type of engine, especially for large powers, that the adoption 
of these American peculiarities strikes us as a retrograde step. 
We shall shortly have the largest turbine-driven power 
station in the world at work in Chelsea. The engineer 
of the L.C.C. may have felt the immense importance of 
reliability in selecting the long-tried reciprocating type in 
preference to the turbine, which, although it has met with 


unparalleled success during the last 10 years, has certainly - 


not been long in the field for large powers ; but if this was 
the consideration which controlled his choice, why did he 
select an engine of abnormal type ? 

We illustrate elsewhere in this issue a 4,500-it.P. steam 
turbo-alternator which has given great. satisfaction in 
Milan ; why should a similar set not do as well in London— 
for but little larger power ? In respect of uniformity of 
revolution and perfect freedom from vibration, the turbine 
has no equal, while it requires the minimum of space and 
foundations ; moreover, a turbine can be run up from cold 
and put on full load in three minutes, where one of these 
eccentric machines would require 30. We certainly hope that 
this“ freak type of engine will never become popular in 
this country. 


CENTRAL STATION AUXILIARY PLANT, 
Bx FRANCIS Н. DAVIES. 


OF late years it has become an established fact that auxiliary 
plant plays a very important part in the economy of a power 
station. Some time ago it was customary to regard it as a 
necessary evil, upon the installation and upkeep of which 
as little money was to be spent as possible. The outcome 
of this feeling in one direction was the use of that kind of 
steam pump aptly described as the steam eater, and in all 
other directions, practice to a great extent followed much 
the same rule. 

A consideration of station auxiliary plant is best under- 
taken in detail, with the greatest sinner against economy 
first, viz. :— ; 

Pumps.—Whatever function a pump is called upon to 
undertake, whether feed, force, circulating, or air, the same 
power, either electricity or steam, may be applied to driving 
it; but the conditions under which pumps of the above 
sorts run being somewhat different, it cannot be said that 
either method holds the palm for all-round efficiency to she 
entire exclusion of the other. 

In the case of & pump that is used intermittently, say 
for clearing out а sump, or pumping water into storage 
tanks, the motor-driven pump undoubtedly offers the greatest 
efficiency and convenience, ав, besides saving condensation 


losses in steam pipes, it is always ready to start. Also the 
actual combined efficiency of the set will be higher than that 
of any small steam pump, owing to the fact that the latter 
do not usually act expansively, but carry their steam almost 
the full length of the stroke. 

For sump-clearing an injector is frequently used, pre- 
sumably because it 1з cheap, takes up small space, and 
requires little attention when working. Its efficiency, how- 
ever, is very low, and its adoption can only be recommended 
where the infrequency of its use would render the cost of 
installing а motor pump too great. In many large stations 
the daily sump-clearing is a comparatively big business, and 
when this is the case & motor pump will be found much 
more economical than either an injector or a steam pump. 
The average small steam pump, such as would be used for 


the above purpose, has at full load a Lr. 


efficiency of 
somewhere about 22 per cent., and besides this waste in the 
pump must be reckoned the losses in the steam piping, 
which are considerable if it is of any length, as will probably 
be the case. A pump for this purpose will always be run at 
full load and constant speed, and these, being the ideal con- 
ditions for an electrically-driven pump, render competition 
in efficiency practically out of the question. 

With feed, circulating, or air pumps, the conditions are 
somewhat different, in that they are larger, run over longer 
hours, and st various loads. The first reason, to a certain 
extent, does away with objection to steam piping, as the 
condensation loss falls proportionately with the size of the 
pipe; that is to say, the small pipes that would be used for 
the ordinary donkey pump, are proportionately much more 
wasteful than those that would be used with larger plant; 
also, owing to longer running hours, the loss occasioned by 
opening out the pipe range is proportionately less. 

For large sets it is usual to instal a separate condensing 
plant with each, consisting of a condenser and air pump. 
Practice, however, differs as to whether each engine should 
have its own circulating pump. The present tendency 
appears to be in this latter direction, and probably it affords 
а more efficient and more easily worked arrangement ; but 
in some of the older stations, where small sets and a 
common condensing plant were originally installed, it has 
been thought desirable to increase the size or number of the 
circulating pumps upon the advent. of large extension seta. 
No doubt the cost and difficulties of installing large suction 
pipe work have been chiefly responsible for this, as other- 
wise there does not seem to be any advantage in it beyond 
that of centralisation of plant. 

The question now arises, should these pumps be steam or 
electrically driven? and from the point of view of efficiency, 


- the answer is certainly, electrically. Leaving the question 


of condensation losses in pipes out of it, and taking lbs. of 
steam per B.H.P.-hour as a basis of comparison, the electric 
motor is a more efficient generator of mechanical power than 
the small auxiliary steam engine. 

Mr. Faraday Proctor in his interesting paper on the 
electric lighting system at Bristol, read before the British 
Association for the Advancement of Science in September, 
1898, compares the efficiency of two 12-in. centrifugal 
circulating pumps, the one being steam driven and the other 
electrically ; and, as their full-load result, gives 90:6 lbs. of 
steam per B.H.P.-hour for the steam pump, and 48°26 lbs. 
per B. H. P.-hour for the motor pump, that is, practically 
twice the efficiency. No doubt since these testa were carried 
out, improvements have been made in steam auxiliary plant, 
but where such a wide difference existe, it is hopeless to 
expect anything approaching to equal resulta. 

It should be noted that in the above tests the steam 
circulating pump was driven by & compound condensing 
engine, not one of the wasteful single-cylinder type. 

For circulating pumps, which are usually of the centri- 
fagal type, the electric motor is particularly suitable, as it 
allows of direct coupling, and, owing to its high speed, 
takes up small floor space. The introduction of gearing of 
some sort that is necessary when motors are used for driving 
air- pumps, of course means an extra loss, but not one that 
appreciably interferes with efficiency. 

The crusade against inefficient auxiliaries has been 
particularly strong in the direction of boiler feed pumps. 
and it was, no doubt, their great wastefulness that brought 
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the electric motor to the fore for this purpose. Although, 
perhaps, scoring on the point of efficiency over even the best 
steam feed pumps, there are many objections to the use of 
motor pumps for boiler feed, the chief being difficulty of 
efficiently regulating the supply of water. 

The following methods have been used both severally and 
conjointly : Series resistance, shunt ‘resistance, series 
parallel control, bye-pass to pump, cutting out plungers in 
multi-throw pumps, variable gears. The series resistance 
is out of the question, being extremely wasteful, and sure to 
more than nullify any economy over steam pumps. The 
shunt resistance does not give a very wide range, is apt to 
cause bad sparking, and in many cases has been found quite 
insufficient by itself; both the above methods also are 
objectionable, as they decrease the torque of the motor. 
Series-parallel control is of course eflicient, and capable of 
a very wide range, but necessitating as it does two wind- 
ings on the armature, two commutators and a controller, ів 
expensive, not to mention complicated. The use of a bye- 
pass on the delivery side is very wasteful, being much on 
the same basis as the series resistance in this respect, and 
where relief valves are used for a bye-pass, it must be 
remembered that, besides the fact that all work done by the 
pump on the bye-pass water is wasted, it has to generate a 
higher pressure than is needful for the boiler feed in order to 
lift the valves. The cutting out of plungers in three- 
throw pumps on the suction side is efficient, but much 
too coarse to be of any great service; it also is apt 
to cause rather dangerous water hammer and straining 
in the delivery pipes if the pump is of any size, 
and fans the whole set by its uneven action. Variable gear- 
ing again does not give a wide enough range and is noisy, to 
a certain extent wasteful, and altogether a nuisance. It is 
obvious that the series-parallel control is the best system, 
but it cannot be said that it compares favourably with the 
simple operation of opening or closing a steam valve, which is 
all that is necessary in a steam pump. Taking everything 
into consideration, it appears that the best method is to 
install both steam and motor pumps. The latter should do 


the bulk of the work on heavy load, and should be kept. 


running at constant speed and as near full load as possible, 
while the steam pump should be used simply for the small 
regulations that are constantly necessary, and for very light 
load. The installation of both sorts of pumps is also advis- 
able as a safe-guard against breakdown of the steam or 
electric service. Feed pumps being such important. items in 
the safety of a station, it is really necessary that some such 
precaution as this should be taken. 

lujclors.—' The objections against injectors for boiler- 
feeding are insufficient range, and therefore erratic steam 
pressure, inability to work reliably when supplied with water 
at a temperature of over 105° F., and rather lower efficiency 
than an ordinary steam pump, except when using cold water. 
It is upon this latter point that the value of an injector 
turns. In the case of a very small station where very low 
capital cost is necessary, the injector may be fitly installed, 
as it does away with the necessity of a feed heater. 

Injectors are popularly supposed to be unreliable and 
erratic in their action; and certainly it takes only a very 
little thing, such as dirt, in the valves to upset them. "There 
can, however, beno doubt that with care and an occasional 
overhaul, which is not a big matter, they are as reliable аз 
any pump, as a proof of which may be instanced their almost 
exclusive use on locomotives. It is unlikely that they will 
ever be used for large work, and, indeed, they are not fitted 
for it, but as stated above, in small stations where capital 
economy is essential, they may be recommended. 

Stokiny and Economiser Gear.—As with pumps, motor- 
driven stoking gear is decidedly the most efficient, and as 


variation of speed is not required to any extent, electrical 


driving is certainly to be recommended. Owing, however, 
to the always present possibility of a breakdown in the 
supply, it is, as with feed pumps, scarcely judicious to rely 
on the one kind of power solely for such an important part 
of the plant. 16 is, of course, always necessary to duplicate 
the stoking machinery, and it would appear that the safest 
and most economical results may be obtained by using both 
sources of power in equal proportions, the steam plant 
being looked upon chiefly as a stand-by. 

When possible, it is best, being cheapest, to drive econo- 
miser scraping gear from the stoker plant; but if the latter 


is not installed, or is too distant, motors alone should be 
used, ав the steady load at constant speed allows them to run 
under excellent conditions. 

Source of Power.—'The single-phase alternating current 
station is, by its system, greatly debarred from participating 
in the benefits of electrical power for driving its auxiliaries, 
Unfortunately, the single-phase motor ія comparatively un- 
suitable for this kind of work. It may be used for econo- 
miser scrapers or circulating water pumps, but it is doubtful 
if it is fit for anything beyond these. 

This being the case, some engineers have gone so far in 
the pursuit of economy as to drive the auxiliary plant by 
direct current motors supplied from the exciter circuit. 
While, no doubt, gaining in efficiency by this methcd, the 
risks attendant upon it are very liable to cause that efficiency 
to be bought at too great a price, viz., that of inconvenience 
in working, or perhaps failure of supply. In good design. 
the exciter circuit of an alternating current station is always 
absolutely inviolable, because the slightest interruption or 
unsteadiness of the exciting current will often lead to com- 
plications when alternators аге in parallel. It follows that 
the carrying of loads from this circuit into all sorts of 
out-of-the-way places is alone highly dangerous, and when 
to this is added the use or misuse of starting switches by 
inexperienced men, the policy is obviously bad. Besides 
the above objections, the low voltage of most exciter cir- 
cuits makes the installation of motors exceedingly costly. 

Distribulion of Power.—'The distribution of power to 
the various motors should be done in a systematic manner 
by special mains fed from a special distributing board, and, 
in order to keep a check on the consumption and encourage 
economy, it is advisable that the several circuits should each 
be metered, readings being taken daily. It is bere that 
electrical driving stands out so favourably in comparison 
with steam ; there is no possible method of keeping a check 
on the consumption of the latter, while with the former it 
can be carried to a very fine degree. The average stoker or 
engineman, however careful he may be with his firing or 
driving, cannot appreciate that these small engines take 
enough steam to be worth troubling about, and consequently 
adds to their inherent wastefulness by neglecting even 
ordinary economical precautions. 

Considering that auxiliary plant is always under the 
control of men who are more or less ignorant of electrical 
matters, it should be very carefully protected by efficient 
circuit-breakers and good starting switches, which should. 
of course, if possible, be placed out of the way of dirt and 
damp, and should be selected from those designs which show 
& minimum of bare live parts. 


ELECTRIC PUMPING FOR IRRIGATION. 


By Е. KILBURN SCOTT, M. I. E. E., A. M. I. C. E. 


— 


AMONGST the most interesting electrical installations in that 
very up-to-date country, California, is the irrigation 
pumping plant at Bakersfield. The climate is too dry to 
make farming practicable without irrigation, and for a great 
portion of the year there is no surface water flowing in the 
Kern River or its branches, as it is all taken off for 
irrigation soon after it comes down from the mountain. 
This leaves the greater portion of the valley without water, 
except such as can be pumped. | 
Upon investigation it was found that there was a plentiful 
supply underground which could be reached by wells 60 ft. 
deep, and by sinking wells into this a considerable ares of 
country has been irrigated. А 30-H.P. set will pump 
enough water to irrigate 1 sq. mile of land, the average total 
lift of water from the well to the surface being about 25 ft. ; 
the pumps raise from 3} to 5 cb. ft. of water per second, 
the delivery being a 10-in. diameter galvanised steel pipe. 
The pumps are all of the centrifagal type, and the 
problem of driving them has been solved by electric 
transmission of power, a water-power plant being established 
on the Kern River in the mountains, and three-phase 
current transmitted at 10,000 volts to numerous electric 
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pumps, 13 miles away. ` Each pumping station contains 
two step-down 15-KW. transformers, 10,000/500 volts, an 
outdoor switch worked by ropes for cutting off the 10,000- 
volt supply, and a 30-н.р. three-phase motor mounted on а 
vertical shaft, at the bottom end of which (and 15 to 
20 ft. below the surface), there is a centrifugal pump. 


This construction has been adopted because it is important 


to have the pump as near the. water as possible. 

With a horizontal shaft, the electric motor must necessarily 
be placed above the high-water line with the pump 
stopped. Now as the water falls away a number of feet 
directly the pump starts, this means that on a horizontal 
shaft it must work with considerable suction, and hence 
inefficiently, probably under 50 per cent. The tests made 
with the vertical shaft pump show an efficiency of 67 per 
cent. 

As the mounting of the motor on a vertical shaft is some- 
what novel, it may be of interest to mention that the end 
thrust due to the weight is almost entirely counter-balanced 
by pressure upwards due to the suction entering on the top 
of the pump casing. Such as it is the thrust bearing is at 
the top of the motor, and the oiling is taken care of by 
making the motor shaft hollow. The oil runs through 
the bearings into a receptacle below the motor, and is picked 
up by a scoop on the shaft which forces it. by virtue of the 
speed of the scoop, upwards, through the shaft and into the 
bearing again. 

In case the suction should fail owing to temporary 
stoppage due to interrupted current supply, the motor is 
switched out of circuit by means of an automatic device 
dependent on the water pressure in the pump. This ensures 
that the pump shall not stop every time the voltage drops 
slightly, by reason of & short circuit on the line or from 
other cause. 

In each pump pit there is a small piston pump, which can 
be belted to the motor shaft for priming pürposes. 

In operation one man attends to eight or ten wells. 
The pumps run continuously, and each is visited by 
the attendant twice a day. There is a telephone to each 
pump house. 
poses is about full load for two 750-Kw. generators, and 
the power factor is about 75 per cent. 

Most readers will appreciate the advantages of the above- 
described method of irrigation as compared with that usually 
adopted of cutting long canals, and possibly emptying some 
river. i 

One great advantage is that the water is lifted exactly at 
the spot where it is required, and does not have to be 
brought by long and expensive water-courses over other 
ground, which is probably already well watered. | 

In any case there are many places where no surface water 
is available, and in such, recourse must be had to wells. 
It is interesting to note that as a prevention against drought 
715 artesian wells have been sunk in Queensland alone, and 
nearly 200 million gallons are pumped daily. Ав а conse- 
quence, large tracts of country, which used to be waterless 
deserta, have come under cultivation, and support immense 
numbers of cattle and sheep without any risk of their 
destruction by prolorged drought. Of course, this has only 
been done by large expenditure, the Government alone 
baving advanced over a million sterling. When, however, 
the whole secret of existence in such places is water, and 
plenty of it, the money is well spent. 

In India, the irrigation question is all important, and so 
far it has been met by canals. This is a tedious method, 
and it is just а question whether it would not be wise to try 
artesian wells along with a well-considered scheme of electric 
transmission from central power stations. For the deep 
wells, three-throw ram pumps would, of course, take the 
place of the centrifugal pumps, the depth at which to employ 
the ram type depending on circumstances. Very high lifts 
can, as а matter of fact, be dealt with by centrifugal pumps 
by the exceedingly simple method of putting two or more on 
the same shaft and pumping from one to the other in series. 
After all, however, this is a matter of engineering detail, 
which does not affect the broad question of the simplicity 
and economy of irrigating large areas by means of numerous 
small electrically-driven well pumps, as has been carried out 
во successfully in California. Cutting canals for miles 
across open country is not the be all and end all of the irriga- 
tion problem, as some people would have us believe. 


The load for pumping and other ranch pur-. 


BUSINESS NOTES. 


Electrical Wares Exported. 


Win mHDING берт. 23RD, 1902. | Weer enpa SEPT. 22ND, 1903. 


Alexandria .. .. Value £218 Alexandria .. as .. Valuo +74 
Amsterdam.. е ee 110 Amsterdam. er be „ 100 
Antwerp "T" ve PS "P S3 ‘Antwerp ee oe oe ee 2b 
Auckland is "n es 150 Anckland 131 
Bangkok PN vd - "e 20 Bangkok x js 141 
Boinbay is o a .. 2314 Buenos Ayres. Teleg. mat. 240 
Buenos Ayres. Teleg. mat. ... 84 " Teleph. cablo.. 180 
97 Teleph. cable. . 650 Calcutta oe oe ee ee 194 
Calcusta [E ее eo oe 376 97 Teleg. wire oe 1,350 
Cape Town .. is Ks . 214 Cape Town .. ке As ee 318 
Channel Islands .. © wie 20 Colombo i 59 ee Se 23 
Christiania. Teleg. wire we ОИ Durban os ee 4 I. AN 
Colombo А 5% 115 n Electric cable .. „ 1,478 
Copenhagen I zs 75 East London iis ; 75 
n Teleg. wire 113 Fremantle .. E re s 23 
Delagoa Bay : is 40 Hamburg .. v 5% { 25 
" Teleg. mat. .. . FII " Teleg. mat. m 55 
Durban is s БЕ oe T2 Hobart ў ga 23 «s 85 
Ghent.. - ВЕ ee 10 Hong Kong .. T .. 25 
Lisbon XA a e 55 Malta. ‘Teleg. instruments 140 
Madras oe ort aie 812 Melbourne .. è НЕ 200 
Malta.. de d 15 Montreal E 171 
Nagasaki s x » 91 Oporto, Elec. cable ; . 725 
North Atlantic. Teleg. cable.. 2, 180 „ Teleph. mat. T 45 
Ostend - es " % 40 Perth i ©» И 31 
Perth .. es bs "S oe 293 Port Elizabeth  .. is .. 470 
Port Elizabeth .. zm 210 Rangoon .. Sa i 6a 18 
Stockholm. Teleg. wire 91 Rosario e - cs . 99 
Wellington .. : 198 Rotterdam .. T a ee 15 
е Tcleg. wire .. ss 12 

St. John's, N.P. .. 29 А 52 

St. Petersburg ЖК . 300 

Shanghai А 52 

Singapore $20 

Spegia su os ers .. 903 

Btockholm .. is d s 33 

M Teleg wire.. 2 82 

Suez ,. $ MS -— 10 

Sydney > э» 529 

n. Elec. cable 2, Ust) 

Total ee £7,081 Total £12,955 


Foreign Goods Transhipped. 


— 


Auckland. Бес. goods Value £200 Barbadoes. Teleph. mat. Value £24 
Sydney. Elec. lamps . 100 Madras. Elec. appar. .. m 1 
Melbourne. Elec. appar. wie 1 

Sydney. Elec. lamps .. 800 

Total £300 Total £354 


Swiss Turbines of 45,000 h.p. for Mexico. — Some 
important contracts have just been placed for various equip- 
ments to be installed in the huge hydraulic plant now under 
construction at Necaxa, State of Puebla, Mexico, by the Mexican 
Light and Power Co., Ltd., of which concern F. S. Pearson, consult- 
ing engineer of the Metropolitan Street Railway, New York, is one 
of the leading spirits. The initial capacity of the plant which, in 
the first instance, is to generate power for transmission to Mexieo 
City, some 90 miles distant, will be 45,000 н.р. Ultimately the 
plant will be capable of generating 80,000 H.P. The turbines now 
ordered will be six in number and of 7,500 н.р. capacity each. The 
Swiss engineering firm of Escher, Wyss & Co., of Zurich, secured 
the contract. Their bid was some 520,000 less than that submitted 
by American concerns competing. The Riter-Conley Manufacturing 
Co. of Pittsburg, has been awarded а contract for 1,800 tons of 
steel pipe varying from 48 in. to 51 in. in diameter. The contract 
for the generators, which will call for six machines of 5,000 kw. 
each, will be let early next month through the New York offices of 
the company in the Columbia Building, 29, Broadway.—New York 
Electrical World and Engineer. 


Electric Lift Controller.—The Lift Accessories Co., 
of Standard Works, Rolt Street, Deptford, are introducing a new 
patent electric lift controller, which is claimed to combine all the 
best features of their old Standard controller, and to be а reversing 
апа new quick-break switch, with new automatic cutting-out attach- 
ment, and an automatic no-load and over-load return. With 
this controller it is said to be impossible to burn out the armature 
of any motor, and the resistance cannot be cut out without the 
armature moving. The firm makea speciality of patent single, two 
and three-phase alternating current automatic controllers, and they 
are also makers of push button attachments for lifte, trip switches, 
slack cable switches, hydraulic valves, and hand power gears. 


Electric Fittings in Natal.—The value of the imports 
of electrical fittings into Natal during the six months ending with 
June last amounted to £43,000, as compared with only £24,000 in 
the first half of 1902. " 


Germany.—The report of the Deutsche Kabelwerke 
Gesellschaft, of Berlin, for the last financial year shows a gross 
profit of £12,292, as against a loss of £7,067 in the preceding 
12 months. 


British Exports of Electrical Machinery.—The 
exports of British electrical machinery are being maintained at a 
steady rate, the shipments during August amounting to £37,045, 
bringing up the total for the first eight months of the year to 
£295,853. 

Dynamo Brushes in America.—The U.S. Customs 
authorities have given a decision to the effect that dynamo brushes, 
made of metal and used for collecting and transmitting electric 
currente, are not dutiable under the provision of the tariff 
for ''brushes of all kinds," but are dutiable under the pro- 
visions of Paragraph 193 as “manufactures of metal" at the 
rate of 45 per cent. ad vulurem. 
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Lectures.—Special courses of lectures on various 
engineering and electrical subjects are now commencing at the 
Royal Technical Institute, Salford, and some particulars will be 
found in our advertisement pages to-day. 


Football.—In our issue for May 22nd last we referred to 
the contests between the Glover and Chloride football teams. As 
there were certain controversial points between the rival parties, we 
suggested that they should fight it out on the field and settle their 
differences. This, we learn, has now been done; the two teams 
(the winners of the Broughton and Swinton competitions) met on 
the Broughton ground on 9th inst. The game terminated with 
Glover's Cable Works the possessors of the coveted title of Elec- 
trical Rugby Champions, by two tries to one. 


New Book.—Messrs. Whittaker & Co., of Paternoster 
Square, will in a week or two publish Volume II. of Electric Light- 
ing and Power Distribution,” by Mr. W. Perren Maycock, M. I. E. E. 


Auction Sale.—On Thursday, October Ist, Messrs. P. 
Huddleston & Co. will sell by auction а considerable quantity of 
electrical apparatus, of which some particulars are given among our 
advertisementa to-day. 


Catalogues and Lists.—The Union Enkcrnic Co., of 
Queen Victoria Street, E.C., has sent us а copy of its new illus- 
trated price-list of ‘‘ Union " monophase and polyphase motors; the 
list covers a range of small machines of ordinary speeds, suitable for 
everyday industrial uses. The machines are supplied both with 
and without slip rings, and short-circuiting devices; the starting is 
claimed to be simple, and the rotors are so constructed as to carry 
8 considerable overload without falling out of step. 

A price-list of their new standard V.I.R. flexible wire has been 
issued by MESSRS. JOHNSON & PHILLIPS. 

Messrs. HOLDEN & Brooks, LTp., of West Gorton, Manchester, have 
just brought out several new lists. No. 43 deals with their exhaust 
feed-water heaters; No. 51 with expulsor pulsating pumps; No. 52 
with exhaust heads, valves, fittings, &c.; No. 54 with silent heaters 
and thermo-regulators; No. 55 with Sirius steam traps; and No. 57 
with split cone injectors and motor-car injectors. 

We have received from the GENERAL ELECTRIC Co., LTD., a copy 
of their new pamphlet dealing with the Aron electricity meter, 
which, as is well known, has been passed by the Board of Trade for 
use on both continuous and alternating currents. One of the 
principal advantages claimed for it is that it is a true watt-hour 
meter, and records direct in Board of Trade units. Further claims 
put forward for it are that it is capable of recording the smallest 
possible loads; it requires no starting current, the influence of any 
current, however small, being recorded on the dials. Another 
new pamphlet, No, M. 1,041, received from the same company, 
gives particulars of Milner's patent speed indicator, which is so 
made as to be capable of running accurately in either direction 
without any additional adjustment. It is recommended to the 
special notice of electrical, mechanical and central station 
engineers, &c., because of its extreme simplicity, which prevents it 
from getting out of order. 


“Let Bygones be Bygones.’—Our readers will 
remember that some little time back Messrs. W. T. Glover & Co., 
Ltd., hit upon the novel idea of publishing an electrical calendar 
with a quotation of more or less electrical interest on each day’s 
slip. Some of the quotations have been delved from the records of 
speeches made in a bygone age, and therefore cannot fairly be 
applied to the prevailing state of electrical science and engineering. 
However, that fact notwithstanding, we believe that the calendar 
has had a continued popularity, and adorns the offic: walls of many 
a consulting engineer’s office. It is, we suppose, because of this 
popularity that we are asked to say that a statement made years 
ago by Colonel Crompton respecting insulating materials, cannot 
with justice be applied to a material which is comparatively new to 
the market. The Colonel said that nearly all insulating materials 
were then deficient in mechanical strength; did not retain their 
form through any considerable range of temperature ; were readily 
damaged by oil and grease; and did not lend themselves to b3ing 
cut and shaped by ordinary tools. Weare asked to say that none 
of these strictures can be justly applied to Psychiloid, an electrical 
insulating material, which is being largely supplied by Paychiloid, 
Ltd., of Bridge Street and Love Street, Sheffield. Perhaps we may 
add that if other present day manufacturers ої insulating materials 
feel that they are in any way wronged by the unearthed statement, 
they should take consolation and comfort from the nearly ail," and 
thank heaven that they are not as other manufacturers are. We 
most fervently pray that if any readers wish to make any 
corrections in the poetical and other effusions which are 
sandwiched between the hard dry facts on this interesting calendar, 
they will address them to the offices that we left some years ago. 


Books Received.— Electricity and Magnetism,” by 
УА 55 F.R.S. Cambridge: The University Press. 1903. 
8. 6d. 

“Conduction of Electricity through Gases,” by J. J. Thomson, 
LL.D., F.R.S. Cambridge: The University Press. 1903. 16s. 

“The Slide Rule,” by.C. N. Pickworth. 8th edition. Manchester: 
Emmott & Co., Ltd. 


Trade Announcements.—The Electric Tramway Equip- 
ment Co., have removed from 138-40, Conybere Street, to 89, Glover 
Street, Birmingham. 

Messrs. Schoen Bros., importers of, and agente for, electrical 
accessories, have removed from Lillie Road, S. W., to larger pre- 
me at d Cock hy ws Snow Hill, e BS а Ва 

essrs. Carson vans are removing m 42, sba uare, 
E. O., to 3, Fenchurch Buildings, Ж.О. a 


Fire Exhibition Awards.—The following are some of 
exhibitors who have been successful in securing awards at the 
International Fire Exhibition at Earl’s Court :— 


General Electric Co., Ltd. Gold Medal. 
J. Н. Heathman & Co. — .. Silver „ 
P. Hensel & Со. ... vei e Gold and Silver Medals, 
May-Oatway Fire Appliances, Ltd. : Bilver Medal. 
National Telephone Co. ... was .. Gold „ 
Pearson Fire Alarm, Ltd.... m i .. Gold „ 
Siemens Electrical Appliances Co. .. Two Gold Medals. 
Biemens & Halske... "T us 585 .. Gold Medal. 
Simplex Steel Conduit Co. Gold  , 
Bergmann Electrical Works Bronze „ 
James Pitkin & Co. sei Gold „ 


For Sale.—The directors of the Savoy Hotel, London, 
are offering their complete electric lighting plant for sale. See our 
advertisement pages to-day. 


Condensing Plant.—Messre. Thornton & Crebbin, of 
Bradford, have just secured a second order for central condensing 
plant from the Ebbw Vale Bteel, Iron and Coal Co, Ltd., Ebbw 
Vale, Mon. The first plant, which is now near completion, is of the 
surface condenser type, with dry and wet air pumps, circulating 
pump and engine and cooling tower, for dealing with 80,000 lbe. of 
exhaust steam per hour from the blast engine, electric generators 
&nd auxiliaries. The second plant is of the barometic type for 
dealing with 200,000 1bs. of exhaust steam per hour from the various 
engines of the steel works, and is also complete with air and cir- 
culating pumps, and two large cooling towers. The sizesof the plants 
may be better understood when expressed by horae powerasfollows:— 
The surface condensing plant deals with steam from engines equiva- 
lent to 6,000 H.., and the barometric plant from engines of 
15,000 H.P. These orders have in each case been secured in compe- 
tition with Continental firms. 


, Dissolutions and Liquidations.—A meeting of the 
Anderson Electrical Traation Syndicate is to be held at Bradford 
on October 26th to hear an account of the liquidation proceedings. 

A meeting of the Aluminium Bupply Co. for а similar purpose is 
to be held in London on October 237d. 

The North-Eastern Telephone Co. meets at Gateshead on October 
22nd, when Mr. C. Hamble, liquidator, will report respecting the 
winding up. 

In the Vacation Court on September 16th, in the case of Wilson 
v. Easton & Co., Ltd., counsel applied for the appointment of a 
receiver and manager of the company’s business, with liberty to 
borrow £1,500 to pay wages, in order to on the business. 
Plaintiff was а debenture holder, and the London Trust Co. was the 

- trustee for the holders of debenture stock. The business was that 
of manufacturers of lifts for tube railways. Mr. Draper, for the 
company, said he could not consent to the order asked for, nor 
could he resist it. After hearing Mr. Bramwell Davis, K.O., for 
Captain Johnson, who had advanced the company money, his 
Lordship made the order substantially as asked, and directed 
counsel to endorse the terms of it on their briefs. Mr. W. В. Peat 
has since sent out a circular relating to the company ; he is acting 
as receiver and mapsger and carrying on the business under the 
sanction of the Court. He will be responsible for all goods ordered 
after September 16th. 

Mesers. J. Elias and E. E. Adamson (A. E. Gaskell & Co., 
machinery and soft goods merchants and manufacturers, 6, Dickinson 
Street, Manchester) have dissolved partnership. Mr. Elias will con- 
tinue the soft goods business under the old style, but Mr. Adamson 
will continue the machinery department as Adamson Bros. & Co. 


ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—The Corporation has fixed the following 
charges for electricity for the year 1903—1994 :—For lighting: For 
the first hour daily of the maximum demand, 6d. per Board of Trade 
unit; thereafter, 24d. per Board of Trade unit. For motive power: 
For the first hour daily of the maximum demand, 3d. per Board of 
Trade unit; thereafter, 14. per Board of Trade unit. Minimum 
charge per half-year: For lighting, £1; for motive power, 10s. 


Aston.—The electric generating station in Chester Street 
is now completed, and the District Council is in a position to 
supply electricity for all p The station has cost £62,000. 
The formal opening of the station will take place on the 29th inst. 


Barnsley.—Thbe T.C. has decided to егесі 10 arc lamps 
in Sheffield Road at a cost of £117. They will replace gas lampe. 


Barry.—Some three years ago a provisional order was 
granted to the U.D.C. to supply electrical power within its own 
area. Up to the present the Council has not taken advantage of 
the provisional order, whích will expire at the close of the present 
year. It is the Council's intention, however, to apply to the 
Board of Trade for an extension of the order, and it is now 
considering the terms submitted both by the South Wales 
Co. and also by а London company fcr thé supply of electricity. 
The question has been referred to the Parliamentary Committee of 
the Council, whose report was recently considered, and it was 
intimated that а deputation had been appointed to wait upon the 
directors of the South Wales Electrical Power Co, at a meeting to 
be held at Cardiff. 
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Bideford.— Mesars. Willey & Co., of Exeter, have pro- 
Rabe in the event of the Council deciding to instal the electric 

ht in the town, that they should be allowed to lay propositions 
` before the Council when the latter has obtained a prov. order. 


‚ Boston.—At a meeking of the Town Council last week it 
was decided to appoint an electrical engineer to prepare, construct 
and work a scheme for the electric lighting of the town on the lines 
of the present provisional order. At a previons meeting it was 
decided to temporarily light the new municipal buildings with gas. 
This resolution was now rescinded, and it was resolved to light the 
buildings by electricity, at an estimated cost of £480. 


Boston, U.8.A.—4 new electric light station, operated 
by steam turbines, will shortly be erected by the Edison Electric 


Illuminating Co., and, when completed, the ultimate equipment 


will be equal to an engine capacity of 96,000 н.р., and an electrical 
capacity of 60,000 xw., in 12 units, which, together with the 
9,000 kw. already installed in the old station, will provide a total 
of 69,000 Kw. or 92,000 н.р. 


Bulawayo.—The Electric Light Concession, which is 
worked by the Bulawayo Waterworks Co., who are now before the 
British investor with an issue of £60,000—6 per cent. debentures, 
was granted in February, 1895, subject to а similar right of expro- 
priation on and after February 28th, 1920. The plant is of a 
capacity of 380 Kw., and сап be at any time augmented as required 
at no great additional cost. It is expected that excellent coal from 
Wankies will be obtainable before the end of the present year, and 
this is estimated to bring about а considerable reduction in the cost 
of electric generation. Allthe plant is kept in good repair and is 
in thorough working order. he electric light mains are laid 
throughout the town and suburban township for a total length of 80 
miles. The. electricity is sold on a sliding scale, from 1s. 10d. to 
28. per unit; to public offices or charitable purposes at 18. 7d. ; and 
for street lighting at 18. 5d. per unit. 


Carnarvon.—A special meeting of the T. C., convened for 
the purpose of pushing the proposed electric lighting scheme 
one step further towards completion, was recently. held. 
The circumstances are somewhat peculiar. The Council has entered 
into а provisional ment with the National Electric Wiring Co. 
for an electric installation at Carnarvon, the Corporation under the 
agreement providing the necessary capital to the extent of £17,000, 
and the company und to construct the works and to maintain 
them fora period of years, repaying the Corporation the annual’ 
instalments of principal and interest on the loan, together with all 
profits over and above a specified amount secured to the company. 
Since the Corporation made this provisional agreement, another 
company—the North Wales Power and Traction Co., Ltd.— appeared 
on the scene with an offer which, it was alleged, would reduce the 
expenditure by the Corporation from £17,000 to £8,000, while also 
offering otber alleged advantages. The local inquiry by the L.G.B. 
has been fixed for September 22nd. 

Mr. John Pritchard, chairman of the Electric Lighting Com- 
mittee, brought up a special report from that body, recommending 
the Council to adhere to the arrangement already provisionally 
made with the National Electric Wiring Co., with a supplementary 
agreement under which the company would undertake free wiring 
for consumers, on certain specified terms, the Corporation, under 
that agreement, binding itself when taking over the concern to pay 
the company a sum of 16s. 6d. per lamp less 24 per cent. per annum 
deducted for depreciation. 

A long and highly technical discussion followed. 

Councillor J. T. Roberts proposed, and Alderman Hughes 
seconded, an amendment deleting the proposed arrangement for 
free wiring. The amendment was pressed to a division, and the 
voting proving equal for and against, the Mayor gave his casting 
vote against the amendment, which was consequently lost. 

A further amendment to refer the M хаш clause back to the Com- 
mittee was agreed to. The Committee's report, with this clause 
omitted, was then agreed to. 


Chippenham.—Mr. J. S. Enright has submitted to the 
T.C. a scheme for the electric lighting of the town. Asa start, he 
recommends the provision of а small installation, at an estimated 
cost of £10,900, for private lighting he suggests а charge of 5d. 
per unit, and he recommends, without hesitation, that a prov. order 
should be applied for by the Corporation. 


Coventry. — The Corporation E. L. Committee has 
decided that from October lst consumers shall be allowed the 
option of paying for energy either by the present system or by a 
flat rate of 44d. per unit. 

For motive purposes the price of energy up to a consumption of 
P units per quarter has been fixed at 12d. per unit, and beyond 
at1 


Dartford.—The U.D.C. has decided to extend the elec- 
tric lighting mains to Great Queen Street, and to convert the pre- 
sent gas lamps into electric lamps at а cost of £225. 


Dublin.—On Saturday evening last the Corporation’s E.L. 
system was successfully changed over to the new Pigeon House 
station, and the Fleet Street station will in future be discontinued. 


East Ham.—The electrical engineer of the U.D.C. 
suggests that the priceof electricity for lighting purposes be reduced 
as follows:—On the demand system: —from 7d. and 2d. (as at 
present) to 6d. and 2d. per unit; alternative flat rate from 53d. to 
44d. per unit; churches, chapels, and schools from 5d. to 4d. per 
unit. The matter will be considered at the next meeting. 


Exeter.—The E.L. Committee reported that the electrical 
engineer had presented his second certificate, and tbat the sum of 
£9,335 was due to the British Westinghouse Electric (o. for work 
completed and materials delivered in connection with the contract 
for the erection of the new works. 


Felixstowe.—The Council's consulting enginecr, Mr. 
Wilson, has advised it to adopt steam in all future extensions of 
generating plant. Mr. Prentice, of the supply company, which 
runs the station, desired to perpetuate the gas plant, making exten- 
sions in the vertical multi-cylinder type. Mr. Wilson considered 
that the increased sizes of the engines favoured the adoption of 
steam. 

We commend the Council’s attention to the results achieved at 
Walthamstow, and given elsewhere in this issue, also to the pro- 
grees of events at Redditch, where the use of a bituminous producer 
is recommended as a great saving. 


Frome.— There ів a prospect of the town being supplied 
with electricity ere long. The U.D.C. has passed plans for the erec- 
tion of an electric light station by Edmundson's Corporation. The 
laying of cables is to be commenced forthwith. 


Hanwell.—The Works Committee of the U.D.C. has 
under consideration the advisability of seeking an electric light 
provisional order. , 


Italy.—The Oerlikon Со. has іп hand a power trans- 
mission installation for Bageline, in Italy, in which a pressure of 
40,000 volts will be used—the first instance in Europe of so higha 
voltage being employed. The project is designed to distribute 
power to the town of Brescia and the neighbouring works, many of 
which are engaged in electro-chemical industries. Power will be 
derived from the river Caffaro, rising in the Tyrolean Alps, and 
feeding the Chiesa. Some 11,250 Kw. will be available, divided 
between two works, of which the one under construction 
will develop 7,500 xw. The head race will be 4,500 m. in length, 
more than half of this being in tunnel; the quantity of water 
passed per second will be 4,000 litres, with a fall of 254 m. Three- 
phase current will be generated at 9,000 volta, 42 cycles per second, 
in alternators of 1,900 kw. each, and will be transformed up to 
40,000 volts for distant transmission. 


Japan.—Acting Consul John B. Rentiers, reporting on 
the trade of Nagasaki for the year 1902, refers to the rearrangement 
of the shipbuilding yard there, and he states that steam power in all 
parts of the works is rapidly being superseded by electricity and 
compressed air. The reason for this is the scarcity of water on that 
side of the harbour, which necessitates water being brought to the 
works by boat at an annual cost of £2,000. 


The Lizard Light.—On October 1st the new revolving 
flash-light at this Cornish signalling station will replace the present 
two, each of 500,000 c.p. Twenty-six years ago these took the 
place of oil lamps. At present the only lighthouses fitted with 
electric illumination are those of the Lizard, Souter Point in the 
North Sea, the South Foreland, and St. Catherine’s Point, Isle of 
Wight. At the Lizard station oil lamps are still retained for 
emergency purposes, but of much less penetrating power than the 
existing electric lamps, which are visible 25 miles. The new 
installation is being fitted in the east tower. This will have 
1,000,000 C. P., and illuminating power covering a distance of 
between 40 and 50 miles. Every five seconds the flash will be 
visible. There is also to be a fixed light in line with the Lizard 
Head as a mark for mariners, who will thus in future be able to tell 
whether they areclear of that point. The alterations will entail an 
expenditure of over £3,000, bat there will be a reduction in the 
number of lighthouse keepers, of whom at present there are six, in 
addition to an engineer. 


' Llandudno.—The Electric Lighting Committee sub- 
mitted a statement of the revenue account of the electric lighting 
undertaking for the year ended March 31st last, from which it 
appeared that, after making provision for the repayment of loans 
and interest, there was a deficiency on the year's account of £365. 
The deficiency was provided for out of the balance of £427 which 
stood to the credit of the undertaking at the commencement of the 
financial year. Councillor T. W. Griffiths adversely criticised this 
statement. The chairman pointed out that the ratepayers had not 
yet been called upon to contribute a single penny towards the deficit 
on the working of the electricity department, and he thought they 
would not be called upon to do so. 


London.— Mary Lrpoxt.—At the B.C. meeting the Town 
Clerk stated that efforts had been made to induce the Board of 
Trade to grant a licence constituting the Council an electric lighting 
authority, thus enabling it to complete the purchase under the 
arbitration award of the local undertaking of the Metropolitan 
Electric Supply Co. This step was necessary owing to the omission 
of certain words from the special Act of Parliament which the 
Council obtained. The absence of these words caused the London 
County Council to decline to sanction a loan for the purchase monoy 
amounting to over a million sterling. Failing the Board of 
Trade, recourse would be had to the J.ocal Government Board. 
The Board of Trade was not prepared to grant a licence, but the 
Town Clerk did not regard this decision as final. 

Sr. PaNcRAS.— The half-yearly estimates submitted at the B.C. 
meeting showed that the expenditure on public lighting for 
the six months ending March 3lst, 1904, would be 414,212; 
£4,330 of this will be paid to the gas company for yas. ‘I'he 
profits shown on the electricity undertaking, 47,210, are put down 
in the accounts to reduce the lighting estimate, and accordingly 
make it only £6,995 for the half-year. 
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SourirwABRK.—On Wednesday the B.C. resolved to light with 
Nernst lamps, at a first cost of £60 and an annual charge of £187, 
certain side streets now fitted with incandescent electric lamps. 


Mulhouse.—4A project is on foot for the utilisation of 
the waters of the Rhine at Mulheim for the generation of elec- 
tricity, which will be transmitted to the towns of Mulhouse and 
Fribourg, and the adjoining districts. About 15,000 н P., it is esti- 
mated, will be available. 


Neweastle-on-Tyne.— The City Council has decided to 
promote a Bill in Parliament for certain improvements to the quay, 
at a total cost of £599,000. The scheme involves an elaborate 
electrical equipment, estimated to cost £44,000. 


Northtleet.—The U.D.C. at the last meeting discussed 
draft proposals by the Sir Hiram Maxim Electrical Engineering 
Co., Ltd., for carrying out the Council's provisional order. These 
proposals included a provision that the Council should obtain a loan 
for the capital expenditure required for the construction of works 
and the provision of plant, machinery, and mains, such works and 
plant, &c , being constructed and provided by the company in accord- 
ance with planus and specifications to be prepared by, and to be under 
the supervision of, the company's consulting engineer (Mr. Е. J. 
Warden-Stevens, of Westminster) It was unanimously resolved 
to inform the company that the only form of agreement the Council 
would consider would be а contract for the execution and main- 
tenance of the works authorised by the provisional order, the com- 
pany to provide all the capital. 


Penmaenmawr.—The U. . C. has decided to call in 


an expert in connection with а proposed electricity supply scheme 
for the district. ; 


Pembroke.—Rccently a discussion took place at the 
D.C. mecting on an application for the extension of electric light 
cables at an cstimated cost of £109. Several members opposed the 
expenditure, anda Mr. Ramsay thought that if the application were 
granted, other. districts would also be wanting the electric light. 
Happily the enlightened views held by this member are not as усё 
universal, or we might be tempted to inquire what an elcctricity 
supply undertaking is for. 


Plymouth.—Some discussion has occurred as to the 
advisability of lighting the asylum by electricity at a oost of £2,550, 
and the Asylum Committee has deferred the settlement of the 
question until the cost of gas lighting has been ascertained. 


Portugal.—4A contract lias been entered into by the 
Municipality of Faro for the public and private lighting of the 
town by electricity. 


Rhyl.—The U. D.C. has recommended that the charge for 
electricity supply to the Queen's Palace Syndicate should be raieed 
from 3d. to 34d. per unit, on a guarantee of 40,000 units consump- 
tion for the усаг. 


Saffron Walden.—The T.C. has adopted the recom- 
mendation of the Committee that an application should ba made to 
the Board of Trade in November for a prov. order, enabling the 


Corporation to supply electrical energy for both public and private 
purposes. 


St. Albans.—The terms under which the Corporation 
propose to haud over their electric lighting order to the North 
Metropolitan Electric Supply Corporation were discussed at a recent 
meeting. Mr. E. Macgregor Duncan, consulting engineer, and a 
representative of the Electric Corporation were present. The 
terms are, with the exception of one or two minor details, agreed 
to, and the agreement will probably very shortly be prepared. 
The order was obtained in 1900, so that the Corporation has been 
nearly three years in coming to & definite agreement on the 
matter. 


Salford.—The T.C. has asked for permission to borrow 
£34,443 for extensions to the Electricity Works plant, mains, &c., 
in place of an unused loan of £43,282 for feeding cables, section 
boxes, and electrical equipment of the tramways. 


South Shields,—At the South Shields Petty Sessions on 
the 15th inst. a labourer named John Pratt, of Hebburn, was 
charged with stealing electricity. The Northern Counties Elec- 
tricity Supply Co., Ltd., prosecuted. It appeared tbat electricity 
had been stolen by cutting the mcter out of circuit. The mains 
foreman for the complainant company said that after several 
inspections of the mcter he became suspicious and switched the 
supply off at the meter, when he discovered that the light 
continued. Examination showed that the current had been 
diverted so as not to pass through the meter, thus defrauding 
thecompany. The defendant pleaded guilty and was fined 403. and 
costs. 

Stirling.—The number of units generated. during the 
year was 194,076 against. 177,062 last year. The revenue from 
the sale of energy was 42, % l, compared with 42,030. 41,081 
has been placed to the interest and sinking fund. There ів a debit 
balance on the year’s working of £367, against £784 last year and 
4905 in 1901. 


Wallasey.—The electricity works accounts show that 
the year's revenue was 414, 328, and expenditure, including 
£500 for depreciation and renewals, 48,78, leaviug a surplus of 
45,49. Of this sum, £1,698 went in interest, and £1,784 in loan 
repay ments, leaving a net profit of £2,365 in favour of the district 
fund account. | 


Sydney (N.S.W.).—Electricity supply has made rapid 
progress in this city. The largest plant is used for the operation 
of the tramways, and there are five private enterprises supplying 
various sections of the city. Two small plants are owned by the 
Publio Works Department, who are buildjng a new power station, 
and the City Council's electrical scheme which is being carried ont 
at the present time will cost some £150,000. The following tab 
is of interest in connection with the above: 


— — —— —— — — — — — 


Equiv. in 16-c.». 


Station. Kilowatts. | Horse-power. 


lamps. 
City Council. 1,500 2,200 25,000 
Strand Co dat 900 14.900 
Empire Co. oe ee ee 400 550 8,000 
Arcadis.. — .. .. we | 250 400 9,700 
George Adams zs e» | 225 | 360 | 3,600 
Oxford Co.  .. э n | 322 436 1,000 
Government (two) .. РЕ 500 700 9.000 
Tramway  .. .. .e 8,000 | 10,000 | 140,000 


— 


Tiverton.—At а recent Town Council meeting Messrs. 
J. 8. Enright, consulting engineer, and J. Siddalls, borough surveyor, 
reported that, in accordance with instructions, they had prepared 
plans and specifications for an electric lighting installation for 
Tiverton. In the specifications two schemes were describ2d—Mr. 
Siddalle’ and Mr. Enright's. The first (а) provided for two gas 
engines of 100 nominal H. P., 130 house services, mains to be laid in 
earthenware troughs filled in with compound; and Mr. Enright's 
(b) specified two engines of 125 nominal H.P., a travelling crane, the 
cost of 200 house connections, triple concentric armoured cables laid 
direct in the earth. The battery for (b) was 25 per cent. larger than 
the battery for scheme (a), but in other respects the echemes were 
alike. Eight tenders for each scheme were received as follow :— 
International Electric Engineering Co., (и) £5,682, (0) £9,683; 
Frank Suter & Co. Ltd, 4£9,010—49,900; British Westinghouse 
Co. Ltd, 49, 267 410.335; Bruce Peebles & Co., Ltd, £9,461— 
£10,533; Johnson & Phillips, £3,638—£10,899: Cox-Walkers, 
£10,030 —£11,461; Lea, Son & Co., £10,202—£11,306 ; Willey and 
Co., £10,236— £11,584. The lower tenders being in order, the first 
four alone were reported on. They were of opinion that Messrs. 
Suter's tender for scheme (b) should be accepted, viz., £9,990, to 
which would have to be added £1,000 for buildings and £650 
engineering, &c —total, £11,640. The matter was adjourned toa 
special meeting to be held before the next general monthly 


meeting. 


Walsall.—The Electric Lighting Committee has received 
the sanction of the Local Government Board to the borrowing of 
£7,868, the balance of a Joan of £23900 for extensions, and it 
recommends the acceptance of tenders amounting to £1,424 for new 
plant. 


ELECTRIC TRACTION NOTES. 


Austria.— According to a recently published statistical 
statement, the total length of electric railways and tramways in 
Austria, which reached 25478 km. at the end of 1900, reached in 
1901, the figure of 364°54 km., an increase of 109°76 km., or 43 08 
per cent. In 1901, 5057 km. of new electric lines were laid, and 
59:19 km. of horse tramways were converted into electric traction. 
The various lines are worked by 26 administrations, seven of the 
systems being worked by municipalities, viz, those of Vienna, 
Olmutz, Aussig, Brux, Pilsen, Prague and Lemberg. 


Chesterfield.—The Tramways Committee has brought 
up an electric tramway scheme which is estimated to cost £86,808 
eventually, the immediate sections figuring at £55,714. The plans, 
sections, estimates and all particulars have been worked out by the 
borough electrical engineer, Mr. К. С. Acland. The scheme 
received the approval of the Council some days ago, and Parlia- 
mentary powers are to be sought next session. 


Finland.— Consul C. J. Cooke reports that an electric 
railway is to be built from St. Petersburg to Systerback, on the 
Finnish border; but a petition to the Finnish Government for its 
prolongation to Imatra has been refused. The Technical Society 
are considering the possibility of making use of the many cataracte 
апа waterfalls, in which Finland is rich, for generating electric 
power for mauy purposes, and thereby making Finland practically 
independent of foreiga coal. 


Greenock.—The T.C. have approved of the plan of a 
new car proposed to be used in Greenock, subject to the tramway 
company reducing the height of the step from 15 in. to 11 in. The 
company are to be communicated with, requesting that the cars 
and points ba put in proper order, so as to leasan the oxcessive 
noise made by tho cars. 


Liverpool.—On Sunday last a party of employes of the 
Birmingham Corporation tramways department inspected the 
Liverpool electric tramways system. 


London.—SocvTHwAnk.—At the B.C. meeting a letter 
was received from the engiucers of the Baker Street and Waterloo 
Railway Co. stating that owing to the impossibility of getting А 
suitable site for an electric transformer, the company had decided 
not to proceed with the station and subwava which it was proposed 
to construct under the roadway at the Elephant and Castle. 1t 
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was their intention to place the station upon private property 
which the company were empow to acquire in the London 
Road. А letter was read from the Воага of Trade to the effect that 
after careful consideration of the conditions which the B.C. wished 
to impose upon the L.C.C. in respect to the electrification of the 
additional tramways in tbe district, the Board had decided to 
unconditionally approve of the plans. 

WARDSWORTH.—The B.C. has decided to ask the City and South 
London Railway Co. to extend their present line from Kennington 
through Brixton to Streatham Common. 

On Saturday last many members of the Civil and Mechanical 
Engineers’ Society paid a visit to the generating station of the 
County Council's South London tramways at Camberwell. The 
visitors were met on their arrival by Mr. Rider, electrical engineer 
to the Council, and by assistants representing Mr. Alfred Baker, the 
Council's tramway manager, and Dr. Kennedy, the consulting engi- 
neer. 

West Ham.—At the Corporation meeting on Tuesday it was 
reported that of the £300,000 recently raised by Joan £120,999 
had been put to the credit of the tramway undertaking, 
and £113,255 to the credit of the electric lighting under- 
taking. Mr. Francis Eggington, of Liverpool, was appointed chief 
clerk in the tramway department. The electrical engineer as 
asked to confer with the borough engineer, acd report upon 
the best means of making future transformer chambers water- 
proof. It was decided t) apply to the B. of T. for a prov. order 
to construct a short line connecting Romford Road and Leyton- 
stone Road. The chairman of the Lighting and Tramways Com- 
mittee and the tramway manager were appointed to represent West 
Ham at the Municipal Tramways Association. А motion was 
adopted to ask the L.C.C. to expedite the electrification of the line 
between Bow Bridge and Aldgate, with a view to it being put in 
т. at the same time as the work between Stratford and Bow 

rid ge. 


North Wales.—A map of the Flintshire electric tram- 
ways scheme, which has been issued by the promoters, shows that 
the line will start from Queen's Ferry, and run parallel to tbe 
Chester and Holyhead line to Bagillt, from which place it will pro- 
ceed to Holywell. It will then proceed to Halkyn, and on to 
Northop, Mold, and Buckley. From bere it will proceed to Queen's 
Ferry. Tbe route will be circular, and about 26 miles in length. 
A branch line will be constructed from Flint to Northrop. The 
overhead trolley aystem will be adopted, and goods and passengers 
will be carried. 


Paisley.—It was reported at the meeting of Paisley 
T.C. that Mr. Parshall, consulting electrical engineer, had stated 
that part of the lines of the new tramways would be open for traffic 
at the end of March next, and that the whole system would be 
opened in June of next year. The question as to the possibility of 
obtaining a supply of energy from Glasgow for driving the Paisley 
and district cars had been raised at a meeting of the T.C. Committee, 
where it was explained that while the proposal might be practicable 
for the portion of the line between Hawkhead Road and the Cross, it 
would not be so for the whole undertaking. With regard to the 
position of the lines in tbe streets, it was decided that the T.C. 
should appoint a Committee to take cognisance of the construction 
of the tramways within the burgh. The Glasgow tramway con- 
nection with Paisley would, it was stated, be opened about the end 
of the present month. | 

The price agreed on for the acquisition of the present horse tram- 
way system has been paid by Mr. Murphy. 


Portugal.—4A project which has been presented by the 
Lisbon Railway Co. (“Companhia Carris de Ferro de Lisboa ) for the 
construction of a newelectric railway line inthe city of Lisbon, is open 
for inspection in the office of the Inspector-General of Telegrapbs 
and Electricali Works, Lisbon. | 


Spain.—It is reported that an English syndicate is pro- 
moting a scheme for the construction of a network of electric tram- 
ways in the Alicante district. 


Swedish Railways.—The administration of the Swedish 
State Railways, in a letter addressed to the Government, has 
expressed its intention of adopting electrical traction throughout 
ite system. It is, however, proposed beforehand to examine closely 
those railways at present worked by alternating currents, in order 
to elaborate subsequently a programme of electrical equipment by 
way of trial. At the same time calculations of detail will be made 
as to the paying qualities of the different sections of the system and 
the expenee necessary to the installation of electric traction on 
these sections. 


Woking.—A syndicate recently submitted to the U.D.C.a 
scheme for running a light electric railway from Bagshot to Woking 
Station, and for laying down electric tramways in Woking. The 
Council at the last meeting agreed to the light railway, but passed 
a motion that the tramways could not be approved unless the 
syndicate would widen the roads. 


Wolverliampton.—As foreshadowed in the ELECTRICAL 
Review last week, the Town Council met on Monday for the pur- 
pose of confirming the decision arrived at in secret to take over the 
Lorain syetem of electric traction. Contrary to expectation, the 
town clerk read the following report—submitted to the Town 
Council in private—of the special sub-committee of the Tramway 


Committee, giving the result of their negotiations with the Lorain 
Steel Co.:— 


To the members of Tramway Committee. 

Report ot the special sub-committce appointed to negotiate with the Lorain 
Steel Co., with a view to avoid arbitration. 

Your sub-committee now beg to reportthereon. They havo had several inter- 
views with Mr. Wetmore, involving long and careful considcration. 

These have rosultedein obtaining from the Lorain Steel Co. the terms to 
which they are prepared to agree, with a view to avoiding arbitration. 

These are as follows :— 

1. The Corporation «hall pay in cash to the Lorain Stcel Co. immediately 
after the acceptance of this proposal by the Lorain Steel Co. £22,000 on account 
of the amountdue to them on April 17th, 1903, under the contract. 

2. The Lorain Steel Co. shall forthwith after such payment has been mado 
supply to the Corporation at Wolverhampton 1,000 large size top-plates with 
removable centres, and as soon as possible fix them to 1,000 of the existing 
granites in substitution for the existing top-plates, such 1,000 new top-plates 
to be supplied and fixed at the expense of the Lcrain Steel Co. 

3. The Lorain Steel Co., without charge tothe Corporation, shall, in addition, 
deliver to the Corporation at Wolverhampton 4,000 new top-plates with ге. 
movable centres, of which 2,500 shall be of the large size. 

4. Upon delivery of the new top-plates as provided in Clauses ? and 8 the 
Corporation shall pay to the Lorain Steel Co. in cash the balance of the amount 
due under the contract of July 26th, 1901. 

As an alternative, Clause8 may be as follows :— 

The Lorain Stcel Co., without charge to the Corporation, shall, in addition, 
deliver to the Corporation at Wolverhampton 5,000 removable wearing centre 
top-plates, of which 2,500 shall be of the large tize, and the Corporation shall 
deliver to the Lorain Steel Co. on or before April 17th, 1905, 5,000 old top-plates 
in lots of not less than 1,000 at any one time. 

Tbe Lorain Co. point out that the matter has been under consideration so 
many months that they now require it to be definitely cleared up by September 
m. If it cannot be settled by that date the matter will immediately jo to 
arbitration. 


This report was signed by the chairman, Alderman Mander, who 
moved that the report of the Tramway Special Sub- Committee now 
submitted be approved and adopted, and that the terms Nos. 1, 2, 3 
and 4 offered by the Lorain Co. contained in such report be 
accepted, and that resolution No. 285 of the Council, passed on 
May 20th last, be rescinded accordingly. This was seconded by 
Alderman Craddock, and, on a division, was carried by 23 votes 
against 15. When tbe question came up for confirmation on 
Monday, the electrical engineer, Mr. Shawfield, was asked whether 
the offer then before the Council was better than that before the 
members in May, when the Lorain system was rejected. The reply 
of the electrical engineer was that, in his opinion, the offer now 
before the Council was not so good as toatin May. IIowever, 
after further debate, the resolution to purchase was confirmed by 
25 votes to 15. Ав a result, five members of the Tramway Com- 
mittee, who were opponents of the Lorain system, announced their 
intention of resigning their seats on the Committee, and this they 
have since done. 

Subsequently the Council considered the question of inter- 
communication with the outlying districte, on which matter a report 
was submitted from the Tramways Committee. They had obtained 
tenders for the construction of the permanent way and the various 
tracks on the Lorain system and the overhead system (as should be 
decided by the Council), and they presented to the Council what, in 
the opinion of the Committee, is the tender which should be 
be accepted, whatever system of electric traction is adopted. The 
contractor is Mr. Herbert Holloway, of Wolverbampton, and his 
tender is as follows:— 

Route. 


Lorain system. Overhead system. 


Dudley Road .. e. £11,682 10 0 £11,247 6 8 
Wednesfield Road . .. 7482 1 0 7,276 18 0 
Willenbal! Road oe aie 9,985 5 0 9,654 5 0 
Waterloo Road К 9,086 0 0 8,07 7 6 


With respect to the electrical equipment ot the routes, tbe report 
stated that the Lorain system will cost £1,800 per mile of single 
track, being the amount for which the Lorain Steel Co., in pur- 
suance of their contract of July 26th, 1901, will carry out further 
extensions, not exceeding 30 miles in all, if required ; whilst cquip- 
ment on the overhead system will, it is estimated by the electrical 
engineer, cost £856 per mile of single track. The lengths of the 
various routes measured as single track are as follows :— 


М. F. Ch. 
Dudley Road .. as «s ix - .. 2 2 5'3 
Wednesfield Road .. m os ee . 1 8 8 
Willenhall Rad cà s «s 2 1 0 
Waterloo Road Vs > 1 6 8:5 


The Committee, in conclusion, ask for the instructions of the 
Council as to the equipment of the remaining routes, and they add 
that they think it advisable to point out that considerable difficulty 
will be experienced in the equipment of the Canal Street aud 
Stafford Road routes on the overhead system, owing to the fact that 
railway bridges span these routes at а height only barely sufficient 
for vehicular traffic. Further, if dual systems are adopted, it will 
be necessary either to build a new car-sbed for the overhead lines, 
or, in order to utilise the existing car-ehed for both systems, to 
equip Piper's Row, Bilston Street, апа Cleveland Road with the 
overhead wires, in addition to the existing Lorain system, or else 
equip all cars used on the overbead system with skates and other 
apparatus for working on the Lorain system as wellas the overhead 
system. 

It should be added that at the Committee meeting at which this 
report was drawn up, only five members were present, these being 
(with the exception of the Mayor, who was one of the five present) 
strong supporters of the Lorain system, the members opposed to 
that system having previouely intimated that they would retire 
from the Committee. As the result of a short discussion of the 
report by the Council, it was referred back for reconsideration by 
the reconstructed committee with instructions to give further 
detaile, and to place before the Council recommendations for their 
guidance. Alderman Mander raised the question whether it was 
absolutely necessary to have through cars to the outlying districts, 
and seemed to think that because people had to change ‘buses in 
London, it would be no inconvenience to change cars at Wolver- 
hampton boundary in order to get further on. 
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During the great Lorain controversy at Wolverhampton, the local 
papers have been seldom free from some gem of correspondence. 
Now that a settlement has been made, we must expect but few 
more, во we hasten to preserve one of the latest. It appeared in 
the Express and Star, of Wolverhampton, and reads as below :— 


“ Sir,—In order to keep up the continuity of my advocacy I crave 
again repetition of your kindness, through the agency of your paper, 
to appeal to your readers on this question. 

" Ву a substantial majority of 23 against 16, I hope a conclusive 
decision has &t last been attained. Look again, please, at the facts 
of the great controversy. Had we been beaten ' topsy-turveydom ' 
would have been our merited title, and scorn and contumely would 
have been ours. 

“ As а Council, some time back, we decided to municipalise our 
trams. Almost two years have elapsed since the first Lorain tram 
was seen. Not а solitary accident has occurred as the direct result 
of electrocution.  S»ores have happened in the country directly 
attributable to the deadly, dangerous system of poles and overhead 
wires. Consider the appalling liability of the authorities in 
matters of compensation in townships where the ugly systems 
work, making townships look like huge factories and scurrifying ' 
nature’s lovely outlook, and proving death traps to the sweet 
features of youngsters. 

" One accident was said to have occurred asa result of electric 
force in the ground. This I deny most positively.— Yours truly, 


“Tomas G. BEVAN. 
* 1, Shaw Road, Blakenhall.” 


Presumably Thomas G. Bevan is under the delusion that he 
believes what he writes, and that readers of his letters are willing 
to take his mere assertion for hall-marked, statistically upheld 
proof. We can hardly be blamed for having contracted a habit of 
thinking of Wolverhampton as inhabited by a majority of people 
of the same mental calibre as Mr. Bevan, although we know that in 
reality it is only the majority of 23 in the Council governing the 
people who feel like that. It would be а matter of intense interest 
to our readers if Mr. Bevan would send us a list of the “scores of 
accidents occurring as the direct result of electrocution” directly 
attributable to the deadly, daneerous system of poles and overhead 
wires. Reading “electrocution” aud deadly dangerous,” we 
anticipate a roll of fatalities, of which, so far as we know, the 
coroners have not heard. From the last portion of the delightful 
sentence beginning consider the appalling liability. . . ." we 
are inclined to believe that Mr. Bevan is introducing something 
novelin the way of ritual murders into the atandard arguments 
(arguments and “ Bevan” do not mix well) against the overhead 
system. Positive denial" of anything from such source ought to 
bo accepted implicitly, even when the fact doniod has boon vouched 

for by the borough olcctrical engincer. 


TELEGRAPH AND TELEPHONE NOTES. 


The Pacific Cable.—It is reported from Ottawa that 
Lord Strathcona has conferred with Sir W. Mulock, the Dominion 
Postmaster-General, with regard to the landline rates between 
Canada and Australia, which are said to be so high as to militate 
against the business of the Pacific cable. Sir W. Mulock was unable 
to promise relief, as the Government exercise only а nominal control 
over the rates of the telegraph lines. 


Wireless Telegraphy in Russia.—According to the 
Electrotechnik, of St. Petersburg, trials of wireless telegraphy at 
Bhort distances have been carried out by the military telegraph 
school at St. Petersburg with excellent results; so much so, that it 
is proposed to continue the trials between greater distances. In 
the course of 1902 communication was established between St. 
Petersburg, Cronstadt, and the Park of A‘rostation, established 
behind Volkhov Cemetery. For future experiments it has been 
decided to adopt large poles bearing а regular system of wires, and 
to instal new stations at Narva and Gatchina. If the experiments 
during the current year give equally good results, an attempt will 
bs made to organise a service of wireless communication between 
St. Petersburg and Warsaw, and other localities equally distant 
from the Russian capital. E 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—October 8rd. The Municipal Authorities of 
Гіёре are inviting tenders until Octobar 3rd for the supply of six 
electric tramcars. Particulars may be obtained from, and tenders 
are to be sent to, Le Bureau Administratif des Travaux, à l'Annexe 
de l'Hotel de Ville, Liége. 


Belgium.—The Belgian State Railway Authorities at La 


Bourse, Brussels, are at present inviting tenders for the supply of 
205,000 metres of arc lamp carbons. 


Brighton.—October 5th. Steel rails, tramcars, points 
and crossings for the Corporation tramways extensions. See 
“ Official Notices” September 11th. 


Brisbane. September 30th. The Deputy Postmaster- 
General is in the market for certain postal and telegraphic material. 


Cuba.— September 28th. Tenders are being invited 
until September 28th by the municipal authorities of Cienfugos 
for the concession for the electric lighting of the public streets 
and buildings of the town. 


France.—October 1st. The French Post and Telegraph 
authorities in Paris are inviting tenders until October lst, for the 
supply of a large quantity of paper-insulated electric cables 
Particulars may be obtained from, and tenders are to be sent to, 
Le Sous Secretariat d'Etat des Postes et des Telegraphes, Rue de 
Grenelle 103, Paris. 


Harrismith.—October 19th. Water-tube boilers, 25 
and 80-Kw. steam alternators, and other plant. See Official 
Notices ” to-day. 


Holland.—October 1st. Tenders are being invited by 
the municipal authorities of Utrecht for the construction and 
equipment of а central electricity station for lighting and power 
purposes, and for the working of а tramway. 


Italy.—September 25th. Tenders are being invited hy 
the municipal authorities of Torremaggiore (Foggia) for the con- 
cession for the establishment and working during a period of 30 
years of a central staticn in the town for public and private electric 
lighting purposes. ; | 

Johannesburg.—October 5th. A large quantity of steel 
rails, fishplates, tie-bars, &., for the Corporation tramways. See 
“ Official Notices September 11th. 


Johannesburg.—November 16th. Gas producer plant; 
gas engines and dynamos. Alternative :—Water-tabe boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. Bee “ Official 
Notices" August 28th. 


King's Norton.—October 10th. Overhead construction 
for threo miles of line. Sce Official Notices to-day. 


Launceston (Tasmania). — September 28th. 
moro clectric meters. See Official Notices ” June 12th. 


London. — October 6th. Four 5,000-H.p. vertical- 
horizontal steam engines, each suitable for driving a throe-phas 
generator, for the Greenwich power station. Bee “Oficial 
Notices” July 24th. 


Manchester.— October 1st. 
See Official Notices“ September 18th. 


500 or 


1,200 electricity meters. 


Manchester.— October 5th. 30-ton electric lift for the 
electricity department. See Official Notices to-day. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Mi of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Rochdale.—September 26th. Electrical work at the 
Dearnley Workhouse. See “ Official Notices " September 4th. 


Roumania.—October 10th. Tenders are being invited 
until October 10th by the Roumanian State Railway Authorities ш 
Bucharest, for the installation of a complete electric lighting plant 
at the railway works in that city. 


Salford.—October 19th. Sundry machinery for the 
Pembleton central car depot. See “ Official Notices " to-day. 


Sheffield.— October 8th. 25 double-deck cars with 
trucks and equipments. See “ Official Notices " September 18th. 


Spain.—Tenders have just been invited for the con- 
cession for the electric lighting of the town of Villacarillo (pro- 
vince of Jaen) during a period of 20 years. 


Swansea,—October 31st. Permanent way, rails, special 
work, overhead equipment, cables, ducts, &c., for tramways. Bee 
" Official Notices to-day. 


Swansea,—October 318. Ducts, troughs, cables, wires, 
street boxes, &c. See '' Official Notices " to-day. 


Sweden.—October 15th. Tenders are being invited by 
the municipal authorities of Gelfe until October 15th for the supp^y 
of six electrical cranes. 


(Continued on page 508.) 
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ELECTRICITY SUPPLY IN MILAN. 


Ix our issue of July 24th last we described, amongst other 
hydro-electric power stations in Italy, that of Paderno, 
which is mainly engaged in transmitting power to Milan. 
The station contains seven 1,500-Kw. generators, which are 


—.— Output to 
10,000 |- — - Received at po 


2 
р.т. 
ГРтлвваАМм 1.—PaApERNO Loap Curves, DECEMBER 30TH, 1902. 


fully loaded for a great part of the day, and extensions are 
to be carried out shortly ; the distribution of the huge out- 
put of the works is shown by the accompanying diagrams, 
for which we are indebted to the courtesy of Signor G. 
Semenza, the popular secretary of the Italian Electro- 
technical Association in Milan. The diagrams also show the 
output of the Porta Volta steam power station, which works 


10,750 Kw., and occurred at 4.30 p.m., but the load never 
fell’ below 3,300 Kw. from 6 a.m. to 1 a.m. The load 
factor;of the Paderno plant on this day works out at about 
70 per cent., and as the load consists so largely of motive 
power, it will not fall off during the summer months any- 
thing like as much as that of a lighting station. 


12:000 ———— ———————— —————- — — - — —-—r 
power received from Paderno b 
mam Battery charging 25 | 
=== Battery discharging, traction =. 
== dpa of steam plant B “А 


— Total availebi» at Рома Volta 


© 2 4 6 0 . 10 12 2 4 6 10 n 
a.m. Hours p.m. 


Diad RA 2.—PoRTA УОТА LOAD Curves, DECEMBER 30TH, 1902. 


Diagram No. 2 shows how the power available at Porta Volta, 
including that received from Paderno, is disposed of. 
The shading corresponds with the index given on the 
diagram, the clear area representing the energy received 
from Paderno. It will be seen that the steam plant is run 
from 7.45 a.m. to 12 noon, and again from 1.15 to 7.15. 
During these times the load exceeded the power incoming 


Porta VoLTA Works, MILAN: 4,500-н.р. PARSONS-BROwN TURBO-ALTERNATOR. 


in parallel with Paderno, and the relative amounts of energy 
used for lighting, traction, &c. 

Diagram No. 1 shows the total output at Paderno, the power 
transmitted to and received at Milan, and the consumption 
at Brianza, Monza, and Carate respectively ; the highest 
load on the day in question (December 30th, 1902) was 


from Paderno, though between 12 and 2 the usual drop 
occurs ; the opportunity is utilised for charging the batteries. 
The latter are used to а considerable extent during the 
peak load, from 4.30 p.m. to 7, and are again charged from 
7 till midnight. It is noteworthy that at the extreme 


height of the peak load the battery discharge reaches almost 
: F 
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8,000 KW., a record rarely equalled. By the ute of the battery 
the greatest benefit is derived from the water-power. 
Diagram No. 3 shows how the total output of energy 
available at Porta Volta is utilised; it will be seen that the 
bulk of it is sent into the three-phase network, while traction 
galls for a large proportion, and direct current lighting and 


—— Total available at Porta Volta 
Traction 

-. —-- Direct eurrent lighting 

— —. Three-phase notwork 


12,000 


10,000 


DrGRAM 3.—Porta VorrA Loan Curves, DBCENBER 30TH, 1902. 


power calls for least of all. All the diagrams apply to the 
same day. 

We have on previous occasions described the plant 
installed at Porta Volta; we need only mention, therefore, 
that this station contains steam plant of a total rating 
of 18,000 H.P. All the generators were supplied by 
Messrs. Brown, Boveri & Co., of Baden; 
engines were supplied by Messrs. Franco Tosi, and one 
by Messrs. Sulzer Bros. The most interesting sets are of 
more recent date, and are respectively a Parsons tur- 
bine of 8,000 н.р. coupled to a Brown alternator, and a 


Parsons- Brown turbo-alternator of 4,500 H.P. The latter is 


illustrated on p. 503. The condensers, which are of the jet 


three of the 


3,700 volts in Ganz transformers, 20 in number, of 400 kw. 
each; the secondaries of these transformers are in parallel 
with the steam-driven alternators on the main bus-bara, 


Mian: TRANSFORMER KIOSK. 


The high-pressure underground network is fed by 15 
cables of Messrs. Pirelli's make, and the pressure is reduced 
to 160 volts, for distribution to consumers, in overground 
kiosks of the type illustrated herewith. Supply for lighting 
and power is derived from the low pressure mains in com- 
mon, there being more than 3,000 three-phase motors con- 
nected with the mains, representing over 10,000 H.P. Com- 
pared with this, the lamp connection 77, 000 incandescents 
and 721 arcs—is of secondary importance. On the 


MILAN : Sus-staTion, SESTO San GIOVANNI. 


type, are as usual fixed under the engine room floor, and the 
pumps are driven by geared induction motors. The boilers 
are of the water-tube type, supplied by Messrs. Franco Tosi 
on Messrs. Babcock & Wilcox, and hand fired with Welsh 

The high-pressure power from Paderno is received on an 
overhead line, and is transformed down from 12,600 to 


other hand, the direct current supply, obtained from 
Santa Radegonda sub-station by means of motor-generators 


of 2,500 Kw. output for traction, and 1,870 Kw. for light- 


ing, supplemented by Tudor batteries of nearly 2,000 Kw. 
output for traction and 2,500 kw. for lighting, provides 
for ¿80,000 glow lamps, 1,000 arc lamps, and nearly 300 
cars. 
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Besides the supply to Milan proper, there is a large 


demand from the surrounding districts, which is met by the 
Edison Co. ; the principal tramway line outside the city 
limits is that which 
runs to Monza, and 
this is supplied 
through the sub- 
station of Sesto San 
Giovanni, which we 
illustrate. The 
latter is equipped 
with a large storage 
battery and rotary 
converters. 

The whole under- 
taking has a maxi- 
mum load of 16,000 
KW., а fact which 
sufficiently indi- 
cates the magnitude 
of the service, and 
the immense pro- 
gress which has 
been made since the pioneer plant was laid down in the 
early eighties. 


THE CONGRESS OF THE 


BLANCHE.” 


"HOUILLE 


By MARCEL BLOCH, Ingenieur Civil. 


(Continued from page 404.) 


UTILISATION oF WATER POWER IN FRANeE. 


Foremost in the utilisation of water power are the moun- 
tainous regions lying between the river Rhone and the 
Alpine mountains of the Swiss frontier. 

Estimates of the power available indicate a value equiva- 
lent to 5,000,000 н.р. Of this large reserve, there is about 
500,000 н.р. in actual requisition. 

It is unquestionable that the application of water power 


TYPICAL MOUNTAIN TORRENT. 


would be an immense benefit to French industry, which is at 
present severely handicapped by reason of the tribute laid 
upon it by the heavy cost of imported coal. The coal pro- 
duction in France is, in fact, much inferior to the consump- 
tion, and more than 14 million tonsof coal, of a total of 46 
millions annually burned in France, are imported from 
abroad. 


ELECTRIC TRAIN: GRBNOBLE—CHAPAREILLAN TRAMWAYS. 


The impetus to industrial development caused by the 
utilisation of water power in this district will be best illus- 
trated by the following summary of a report of a visit 
recently made by 
the writer to some of 
the most interesting 
works erected for 
this purpose. 

Very varied 
examples are to be 
found, all of which, 
however, possess а 
common character 
which makes the 
continuous utilisa- 
tion of power some- 
what difficult. 

In the French 
Alpine regions 
there are, in general, 
no such things as 
large and steady 
flows of water, but 
mountain streams of very irregular character are the rule, 
mountain snows, and, more rarely, mountain lakes con- 
stituting the only reserve. 

The first апа most general form of reserve found in the 
Alpine regions therefore consists of snow, and climatic condi- 
tions make the supply very irregular and variable in magni- 
tude. 

The suggestive designation of “ houille blanche," which, 
though untranslatable, will be self-explanatory to our 
readers, has been given to all similar water-powers by 
Mr. Aristide Bergés, whose work at Lancey deserves а 
first place record in the history of the development of 
water-power which these districts will witness in the near 
future. 

The first use made of water power in this region was the 
manufacture of wood-pulp and paper in Mr. Bergés's 
factory. 


EXTERIOR OF GENERATING STATION. 


Later, a lighting distribution was made to 10 villages of 
the Grésivaudan district. Finally, the electric railway line 
from Grenoble to Chapareillan, comprising a length of 43 
kilometres, was installed by the Creusot Co., who obtained 
their water power from Mr. Bergés’s installations, and erected 
a generating station for their direct-current three-wire 
system of traction. 
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The aggregate power of Laneey's installations includes the 
following waterfalls :— 


Height of fall, Quantity of water per second, 
200 m. 500 litres. 
527 ” 500 ” 
474 „ 800 „ 
514 ,, 800 x 


giving a total of nearly 11,000 Kw. 

The above is a liberal estimation of the maximum power 
available. The 
minimum power 
available is much 
less, bearing to the 
maximum the ratio 
of 1 : 5 (about). 

The generating 
plant provides for 
the following power 
installed :— 

1. Paper factory, 
a few large and 
small units, of 200 
Н.Р. 

2. Electric light- 
ing of Gresivaudan 
Valley: two main 
units respectively 
200 and 300 Kw. 

3. Electric tram- 
way from Grenob!c 
to Chapareillan: 
three sets of 250 
KW., two of which 
are in service. 

This latter station 

uses part of the 
power of the third 
fall, of a height of . 
474 metres. The station is not owned by Mr. Bergés, as 
are those at the first and second falls. The latter, however, 
owns the falls and sells power therefrom to the owner of the 
station, which is the tramway company. 


— ———— 
D. S : y 


JUNCTION ON THREE-WIRE ELECTRIC TRAMWAY, GRENOBLE—CHAPARBILLAN. 


Thus, if the electrical efficiency of the generators = 80 
cent., the final cost of the Kw.-hour = 0'025 fr. for water 
rent, or about one farthing. 

Lighting System of the Gresivaudan Valley.—This 
lighting system has a development of about 44 kilo- 
metres per sec., and the total power distributed does not 
exceed 200 kw. The interesting features are mostly in 
connection with the line construction, transformer con- 
struction and insu- 
lation, and the fol- 
lowing brief des- 


cription will be 
sufficient to give a 
complete idea of 


the whole system. 
The Generating 
Station. — This is 
situated in the 
neighbourhood of 
the Bergés paper 
factory, that is, at 
the outlet of the 
pressure conduit 
working under a 
head of water of 
about 470 metres. 
Two generating 
sets are installed, 
one of 200 Kw, and 
the other of 300 
KW., each of them 
composed of a cen- 
tripetal Brenier- 
Neyret turbine and 
a Labour single- 
phase alternator, 
built by the Société 
l'Eclairage Electrique. The turbines are free deviation 
system, partial distribution, with a speed regulator acting 
on the moving vanes of the water distributor. The number 
of revolutions per minute is 350. The terminal voltage 


de 175 b 75 


INTERIOR OF GENERATING STATION. 


It is interesting to note that the contract price for water 
is 100 fr. per year per horse-power, measured from a water 
meter, with a guaranteed minimum of 25,000 fr. per year. 

The turbine efficiency is admitted to be 75 per cent. 


of the alternators is 125 volts, and the frequency is 
50 cycles per second. The exciters are run from the 
main generating sets by means of belt transmission. 

To raise the voltage from 125 volts to 12,000 volts, 
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which is the line voltage, six transformers of 100 kw. each 
are installed, built by the Société I’Eclairage Electrique, 
like the generators.  'The especially interesting feature is 
the paraffin insulation, contained in an iron box. 

The switchboard is made of three panels, the two 
outer: controlling the output of the alternators, and the 
inner one being used for coupling the alternators. 

The 12,000-volt line is made of three naked copper wires 
of 40 mm’. section, supported by Parvill‘e insulators, of 
the double petticoat type. These insulators are placed 
60 cm. apart, and protecting nets are placed beneath the 
line at crossings of roads and railroads at a distance of 
80 mm. from the lower conductors. ; 

Distributing wires run from the high tension line to the 
customers' transformers, and consist of copper wires 3 mm. 
in diameter. 

Two lines run from the station, one north, about 4 
kilometres in length. and the other south. This latter 
connects with the (irenoble-Chapareillan line, along the 
route of the tramway, as described below. 

The furthest point from the station, where power is 
delivered by the line, is 20 kilometres distant. The total 
length of the line is 44 kilometres. 

The consumption of current is derived from the minimum 
possible number of transformers, but there is no great aggre- 
gation of population along the line. These transformers 
are, therefore, small in size, and their numbers are as follows : 
—30 3-KW., 15 5-Kw., 5 7-KW., and 6 50-K W. transformers, 
all stepping down the voltage from 12,000 to 120 volts. 
One of the most interesting details concerning the line is the 
arrangement of the transformers on the poles carrying the 
line. They are simply supported by cross-bars connecting 
two poles, fixed one over the other. 

Similarly to the station transformers, the line transformers 
are insulated by paraffin, and special care has been exercised 
in making a watertight cover for the iron box containing 
the paraffin and transformer core. 

The construction of the line is simple and cheap, in 
order to assure a popular demand for current. The poles 
are of wood permeated with creosote. 

There are actually about 800 customers, using about 
6,000 incandescent lamps, ranging from 5 to 25 c.r. per 
lamp. The ruling prices аге as follows :— 

For regular customers the price for— 


One 10-с.р. lamp per year is 25 fr. 


Two ditto 40 ,, 
Three ditto 55.4 
Four ditto 65 ,, 


For each lamp above this number a charge of only 5 fr. 
is made. 

The writer has the pleasure to tender his thanks to Prof. 
Е. Loppé for his kind communications of data concerning 
the above installations. 

IIT.—kKlectric Tramway from (Grenoble to Chapareillan. 
— This tramway has a length of 43 kilometres, so that the 
ordinary 600 volts circuits would have necessitated either 
the construction of several generating stations or a very con- 
siderable expense for copper, and for this reason the three- 
wire System was preferred, with 1,200 volts difference of 
potential between outside wires. 

Along the whole length of the track two copper wires, 
diameter 9 mm., are arranged 70 cm. apart. These two 
wires are fed by feeders with a difference of potential of 
1,200 volts. 

Each car has two axles, each with a foür-pole Thury motor 
of 35 Н.Р. mounted thereon, in circuit with the two overhead 
wires. The return is made by the track, constituting the 
neutral wire connected to the neuter terminal of the 
switchboard. The current is collected by means of two 
trolleys. 

The cars have central passages, and seat 36 passengers. 
They weigh 9:2 tons empty. The controller and resistances 
are placed on the roof and worked by means of a wheel and 
chain by the motorman. They are provided with a hand- 


brake, and also an electro-magnetic brake worked by the 


motors acting as generators. 

Each train is formed of three motor-cars, as shown in the 
illustration on p. 505, and the power station is of sufficient 
capacity to operate in continuous service nine trains of 
28 tons each. The maximum grades are 4 per cent. 


The generating station is situated close to the Berges 
station, and employs ра". of the water from the 450 metre 
fall. The contract price for the power has been fixed at 
100 fr. per horse-power per year with the minimum charge 
of 25,000 fr. 

The pressure being constant, all that was necessary to 
measure the power was to know the amount of water passing 
through the turbines. For this the water is led to a large 
cylinder around the top of which are placed 80 identical 
holes, and the bottom being closed, the water naturally flows 
through these orifices, The wuter from one of such 
orifices is then sent to a graduated reservoir and there 
measured. 

The power station, illustrated on pp. 505 and 506, includes 
three generator groups, each with a Brenier-Neyret turbine 
direct coupled by elastic coupling to a Thury dynamo, with six 
poles, giving 600 volts, with а current of 417 amperes, and 
a speed of 325 r.p.m. Two of these groups are used, the 
third being held in reserve. These two dynamos are run 
in series, with their positive terminal connected to the posi- 
tive of the switchboard and the negative terminal to thc 
negative of the switchboard, whilst the common terminal of 
the dynamos is connected to the neutral of the switchboard. 

The dynamos are compounded во that the pressure at the 
terminals is 600 volts constant. The shunt excitation 
circuit includes a regulating rheostat worked by an auto- 
matic regulator on the Thury system. The neuter bus-bar 
is connected by a cable of 125 sq. mm. section and of 3:2 km. 
length to the tramway rails. 

The line is divided into three sections, Grenoble, 
Drogeaux and Chapareillan, which can each be isolated 
from the circuit if need be. Each of the two wires 
of each section is fed at about its middle by a feeder from 
the corresponding bus-bar of the station switchboard, so 
that each section has its positive and negative feeder. 

The following table gives the length of the sections, 
the cross-section of the feeders and the fall in voltage in each 
section of the line :— 


—— — ee — o — — — — — — — eee - — — — — 


Section. | Length. Section of feeder. | Maximum fall of 


pressure, 
— — — (o a — — — e — — — - — 
Grenoble . . 23 m. 90 mm’. 360 volts. 
Drogeaux — ... Be svi 61 „ 150 „ 
Chapareillan ... 1385, 3125 „ 220 „ 


The scven wires leaving the station (six feeders and the 
neutral wire) are led directly over a footbridge across the 
railway, span the Ієсге (125 metres span) and follow the 
track for the remainder of the distance. 

The line is equipped with metal poles, and double petti- 
coat insulators of the André system are installed. 

On each feeder is installed а booster or series excited 
generator, the voltage being thus boosted up to the normal. 
The two boosters on the two wires in the same section are 
worked by one motor by means of a special Raffard coypling, 
as shown in the illustration on the opposite page. These 
machines are respectively of 80 н.р. (Grenoble section), 
40 н.р. (Drogeaux), and 56 н.г. (Chapareillan section), 
and are compounded for constant speed, and connected 
between the outside wires of the switchboard. 

Each booster is furnished with a ratchet to avoid 

accidents from reversals of the booster. This ratchet short- 
circuits the armature of the booster, which immediately 
stops. 
. Before being connected to the line the feeders pass 
throuvh a switchboard supplied with automatic switches 
to prevent the current from becoming dangerous to the 
boosters. The complete equipment of station, line and 
rolling stock is due to the Creusot Cie. 


Imports of Foreign Electrical Apparatus and 
Machinery.—The importe of foreign electrical goods and apparatus 
into this country during August last reached the largest monthly 
total so far recorded, viz, £78,407, which compares with £60,186 in 
July last and £57,388 in August last year. The aggregate imports 
for the eight months ending with August last are returned at 
£499,807, and increase of £35,140 as compared with the first eight 
months of 1902. On the other hand, the importa of foreiyn electrical 
machinery were last month on a reduced scale, being only £33,791, 
bringing up the total for the tirst eight months of tbe year to 
£391,537. 
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CONTRACTS uncSED. 


(Continued from page 502.) 
Brighton.—The T.C. has accepted the offer of the 


British Westinghouse Co. for two rotary converters for the clec- 
tricity works in place of two synchronous ndtor- generators. Also 
the tender of the Reason Manufacturing Co., Ltd., Brighton, for the 
supply of direct current ampere-hour or watt hour-meters for one 
year. ; 


E.P.S. Batteries.—The contract for the storage battery 
for the Walsall Corporation Butts Road sub-station has been placed 
with the Electrical Power Storage Co., Ltd. The same company 
has also received the contract from the Nottingham Corporation 
for the battery for the City Asylum. The St. James's and Pall Mall 
Electric Light Co., Ltd., has placed the contmct for the extension of 
the storage battery with the Electrical Power Storage Co. 


France.—The French Post and Telegraph authorities in 
Paris have just given out a number of contracts as follows — La 
Compagnie Générale d’Electricité, Paris, 60 tons of bronze wire, 
11/10 mm. diameter, at 2,525 fr. per ton; La Compagnie des 
Tretileri¢s du Havre, 30 tons ditto, 15 10 mm. diameter, at 2,525 fr. 
per ton, 100 tons of high-conductivity copper wire, 4 mm. diameter, 
at 1,036 fr. per ton ; and La Société Industrielle des Telephones, 
Paris, 12 kilometres of submarine electric cable. 


Hackney.—The Borough Council has received the 
following tenders for electricity supply  mains:— Western 
Electric Co. (accepted), £2,105 7s. 6d.; Henley's Telegraph 
Works, £2,614 19s. 10d.; Callenders Cables Co., £2,890; 
St. Helens Cable Co., 42,893; British Insulated and Helsby 
Cables, Ltd., £2,804; Siemens Bros. & Co., £2,124; Glover 
and Co., 42,941. For arc lamps and pillars :— Oliver & Co. (desigu 
of post А), £1,120; ditto (design of post B), £1,111; Crompton 
and Co. (design of post A) (accepted), £1,161; ditto (design cf post 
B), £1,167; Johnson & Phillips (design of post C), £1,183; ditto 
(design of post A), £1,245; W. T. Allen & Co. (design of post D), 
£1,232 ; the Gilbert Arc Lamp Co., Ltd. (design of post B), £1,243 ; 
the Brockie-Pell Arc Lamp Co.. Ltd. (design of post В), £1,286; 
the General Electric Co., Ltd. (design of post E), £1,375; the 
New Century Arc Light Co.. Ltd. (design of post A), £1,510. For 
500 electrolytic meters, the tender of the Reason Manufacturing 
Co. at 368. 6d. and 60s. per meter according to size was accepted. 
For 500 motor-meters the tender of Messrs. Ferranti, Ltd, at 36s. 
and 117s. per meter according to size was accepted. 


Hammersmith.—The B.C. has accepted the following 
tenders :— Additions and alterations to switchboard, Ferranti, Ltd., 


£360 48.; supplying 38 arc lamps and accessories, Oliver & Co., 
£360 3s. | 


War Office.—The War Office has accepted the tender of 
the Premier Electric Lamp Co., Ltd., for a large quantity of 
incandescent lamps. 


West Ham.—The Corporation has received the following 
tenders for tramway cables and telephone wires:—The Electrical 
Oo., £9,132 tramway cables, £27 108. telephone cable per mile; 
British Insulated and Helsby Cables, Ltd. (accepted), £9,325, £49 ; 
Johnson & Phillips, £9,429, £56; Siemens Bros. & Co., £9,444, £55; 
Land and Sea Cable Co., £9,798, £58; Glover & Co, £9,855, £53; 
Dennis & Co., £9,920, £37; Callender’s Cable Co., £10,030, £51; 
Western Electric Co., £10,042, £50; St. Helens Cable Co., £10,473, 
£64 ; ditto (alternative), £10,038, £63. The following tenders were 
received fora traction switchboard :—J. G. Statter & Co., £1,989; 
Cowans, Ltd., £2,092; Electric and Ordnance Co, Ltd., £2,134; 
Witting, Eborall & Co., Ltd:, £2,160; British Thomson- Houston Co., 
Ltd. (accepted), £2,183; Johnson & Phillips, £2,185; Bertram, 
Thomas & Co. £2,195; Kelvin & White, £2,290; Ferranti, Ltd., 
£2,355 ; ditto (alternative), £2,400; Estler Bros., £2,485. 


FORTHCOMING EVENTS. 


Monday, September 28th.— At 8 p.m. Institute of Marine Engi- 
neers. Mr. A. E. Mills on “ Water-tube Boilers " (adjourned 


discussion ). 

Friday, October 9th. —Electro-Harmonic Society. First Concert of 
the season. 

Wednesday, October 14th.—At 6.45 p.m. Institute of Marine 
Engineers. Annual Dinner at Great Eastern Station 
Hotel, Е.С. 


NOTES. 


The Edison Cell.—Though little definite information on 
the sabject of the rigorous tests to which the Edison cell is being 
subjected is yet available for publication, our readers will be 
glad to know the general tenour of the results. Wo are in a 
position to state, on unimpeachable authority, that the curves and 
data which we published in our issue of March 6th last, from the 


pen of Mr. W. Hibbert, the well-known expert, have been com- 
pletely verified; moreover, valuable results have been obtained 
with still higher currents, and the performance of the cells on the 
road—a still more important matter—has been proved equal to 
their behaviour in the laboratory. Identical results have been 
obtained by the Continental experts who have been testing the 
cells, All the results will be made public shortly, and there can ba 
no doubt that, as soon as the cells are placed on the market in 
quantity, an immense impetus will be given to the electric auto- 
mobile industry, to which we wish all success. 


Electricity Supply Companies and Street Ob- 
structions.—The traffic in the more crowded parts of the 
metropolis renders it exceedingly dificult for electric lighting 
companies to effect repairs to their cables, or to connect up the 
premises of new consumers, without coming into conflict with the 
highway authorities. These bodies act, no doubt, in the interest of 
the wayfaring public, but it must be admitted that the steps which 
they sometimes take press rather hardly upon the electric lighting 
companies who are bound by Statute to fulfil their obligations to 
consumers. А recent case in the City Summons Court, which we 
record below, appears to us to place an undue burden upon the 
company whose conduct was called in question. Although it is 
true that by Sec. 81 of the Electric Lighting (Clauses) Act, 1899, 
nothing in the special order shall exonerate the undertakers from 
any indictment, action, or other proceedings for nuisance in the 
event of any nuisance being caused or permitted by them, and that 
therefore the company are liable for obstructing the thoroughfare, 
their liability should be measured on the footing that they bave 
not only got the duty, but the right, to lay wires and alter them, 
and so long as they carry out their works with as little delay as 
possible, and with due regard to the safety of their own workmen, 
they should, in our view, remain unmolested. In this respect 
theirs is a different case from that of a pneumatic carpet-clean ing 
company, who sometimes find it necessary to stand their machiues 
in the streets for a considerable period. The electric company acts 
in pursuance of a statutory duty, the carpet company in fulfilment 
of a private contract. We trust that when the case under notice 
reaches a higher court the rights and obligations of electric lighting 
companies with respect to the breaking up of the streets may be 
clearly defined. 

On Tuesday, before Alderman Sir Horatio Davies, M. P., Edward 
Charles Ives, jointer in the employ of the Charing Cross and City 
Electricity Supply Corporation, appeared at the City Sammons 
Court in answer to a summons for causing a truck to remain in 
Bishopsgate Street by Wormwood Street for a longer time than 
required for loading or unloading. Mr. Vickery (City Solicitor’s 
office) supported the summons, and Mr. Walter Frampton defended. 
Мт. Frampton raised a point of law—that the company, working 
under statutory pcwers, were justified in having their truck there. 
After some discussion on this point, the Alderman decided sgainst 
Mr. Frampton, who then called defendant and his mate" to show 
that the truck was in use all the time. The Alderman suggested 
that the tools, &c., required by tbe defendant might have been 
kept under the tent covering the man-hole. Mr. Arthur Hudson, 
engineer, deposed that it was dangerous to have either their tools 
or their highly inflammable materials near the manhole. Anything 
going down the hole might complete an electric circuit, and an 
explosion would ensue. They also had their men to protect. Mr. 
Frampton said they had done all in their power to meet the police 
and carry out instructions. If any of their servants were obstinate 
they would not be defended. The City Corporation had it in their 
power to restrict the hours in which the work might be done, and 
he believed even now the Corporation had gone to the Board cf 
Trade for the purpose of doing this; but he contended that at 
present they had no offence to answer. Sir Horatio Davies said he 
did not share Mr. Frampton’s opinion, and should inflict a fine of 
20s. and costs. On application he consented to state a case for the 
High Court. 


Lectures.—Mr. A. G. Collis, electrical engineer, of Bir- 
mingham, has recently given a series of lectures at Oxford on 
Alternating Current and its Problems.” 


Electricity in India.—We, have received a copy of the 
first issue of the Indian Te.tile, Mechanical and Electrical. News, a 
monthly paper whose editorial offices are at Bombay. The journal 
will be neither popular nor heavily technical, the editor's aim being 
to cut in between the two. His electrical department will aim at 
meeting the requirements of the genera] public and users of electrical 
energy. Electrical engineering work is referred to thus:—" In 
India, at the present time, there is nothing that can be called an 
electrical industry. There are no factories for the production of 
electrical machinery, though the growing use of the same will, 
before long, create & demand for workshops that are sufficiently 
equipped to be capable of undertaking repairs of such apparatus as 
may break down or become damaged. The delay and expense 
involved in sending such work to Europe will thereby be saved, 
and this saving should ensure the success of such establishments.” 


Personal,—Mr. Н. IL. Williams, of Messrs. J. €. White 
and Co., Ltd., London, was presented on the 19th inat., at Shipley, 
Yorkshire, with a solid silver coſlee service, of rich design, on the 
occasion of his marriage, by those connected with the construction 
of the new Shipley tramways. Mr. Williams is to be married on 
the 24th inst. at Winchester. He superintended the complete con- 
struction of the Shipley electric tramways, i. e., overhead electrical 
cquipment, permanent way, cables, car-sheds and cars. 

Mr. John Dugdale, tratlic superintendent of the Shetheld Corpora- 
tion Tramways, has been appointed to succeed Mr. J. S. Halliwell 
aa manager of the Oxford Tramways Co. 
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Motor and Tram Speeds.—About a month ago! Мг. 
Moffatt Ford, managing director of the Motor-Car Co., summoned a 
London United electric car driver for driving his car at the rate of 
more than 10 miles an hour along Goldhawk Road, Shepherd's Bush. 
The object of the complainant was to demonstrate the unfairness of 
a state of things by which an electric car could travel at the rate of 
17 miles an hour, while a motor-car was forbidden by the new Motor- 
Car Act to go at a greater speed than 10 miles an hour in towns and 
populated districts. The matter came before the West London Court 
on two occasions. Mr Muir, in defence, said the tramway company 
eould conclusively prove that none of their cars timed by the prose- 
eutor could go аб а greater speed than 13 miles an hour; and he 
suggested than an independent test might be made by an official of 
the Board of Trade for the benefit of the Court. The magistrate 
said the matter was important, and he thought the learned 
counsel’s suggestion a good one. He adjourned the summonses in 
order that an official test might be arranged. On Friday last week 
Mr. Ford again appeared before the magistrate and complained that 
although a month had elapsed since the last adjournment, and 
although a referee had been agreed upon between the parties, yet 
he could not obtain an appointment for the test from the defendants, 
who did not seem at all anxious to hurry the matter forward. The 
magistrate (Mr. Lane) remarked that Mr. Rose, before whom the 
previous hearings had been taken, would return very shortly to the 
Court, and he had no doubt that before that time the defendants 
would come to some arrangement with Mr. Ford for the official test 
to take place in ample time for the case to be continued immediately 
Mr. Rose recommenced his sittings at the Court. 


The Car which Passengers “enter and leave at 
the same Ите.””—Мт. William A. Bristow, the patentee of the 
miraculous car mentioned in our issue of the 14th inst., complains 
that we have not done his invention full justico, and sends us a 
leatlet illustrating and describing the car in ordinsry type. It is 
true that this is easier to read than the MS. submitted to us’ first, 
but the invention seems to lose romance somewhat. It does not by 
any means lose its astonishing advantages, however, and we аге 
delighted with a cut at the top, reproduced evidently from a photo- 
graph of a model. It is worth reproducing again, just to show what 
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kind of thing is patentable by the score every day. Considering 
that one-quarter of the lower deck is occupied by the entrances, 
which presumably form the subject of the patent, and that the 
stairs to the upper deck occupy, or should occupy, the same space 
tnside the car that they do when filling unpatented positions, it is 
somewhat difficalt to see how a 30-ft. car can seat 68 passengers, 
unless each passenger is given no more room than appears to be 
и to the motorman, to say nothing of his controller and 
ев. 

However, we do not care to quibble about a trifle like that when 
we read, as below, some more of the points about this сат: —“ It has 
numerous advantages over the existing cars, and can be arranged 
for conduit, overhead and contact systems, &c., &c., and may also 
be fitted with its own motor power by fixing same on each end of 
the driver's platform, and may be driven with or without rail; the 
latter, of course, would enable the cars to be brought close to the 
pavement, and, if adopted, would be able to pass over bridges." 
The discovery of the radiant element iteelf pales before this. 


The Electro-Harmonic Society.— Mr. Н. E. Lane, 
the hon. secretary of this society, has issued a circular announcing 
the concert arrangements for the ensuing eighteenth season. All of 
the events will take place at the Holborn Restaurant. The 
smoking concerts will be held in the Crown Room on each of the 
following Fridays, October 9th, December 18th, January 22nd, 
March 25th. The ladies’ nights will be conducted in the King’s 
Hall on Fridays, November 13th and February 26th. In view of 
the success of the special extra concert in the King’s Hall, on June 
Sth last, the committee have engaged this hall for the two “ ladies’ 
nighta,” and they express the hope that the increase in membership 
during the coming season may be such as to justify the engage- 
ment of the King's Hall for all the concerts in future seasons. Mr. 
Lane (14, Durley Road, Stamford Hill, N.) will be glad to send 
Proposal forms to any of our readers who wish to become members 
of the society. 


Berlin High-Speed Railway Tests,—Leuter reports 
from Berlin that further speed experiments on the electric railway 
A ue have resulted in a speed of nearly 114 miles an hour being 
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South African Notes. — Our. Johannesburg correspondent 
writes :— 

Telegraph reconstruction work has advanced beyond Haenerts- 
burg, and the work of completing the line to Leyedorp is proceeding 
rapidly. As the line is expected to be completed to the latter.place 
by the end of the month, the re-opening of the system has been 
deferred to that date. 

Potchefstroom.—The Potchefstroom Consumers’ Electric Light 
and Power Co. has commenced operations, Mr. Skirving, the 
resident magistrate, performing the ceremony of switching оп the 
lights last week. 

Telephone Development.—The Postmaster-General desires, in the 


public interest, to call attention to the following matter :— 


“Ia many of the large buildings in course of erection and pro- 
jected in Johannesburg, it is probable that there will be a demand 
for a ‘domestic’ telephone service—that is, a system of communi- 
cation from room to room within the building— with connections 
"with the Government telephone system of the country. The owners 
of such buildings should understand that the erection of telephones 
and telegraphs in the Trausvaal is a Government monopoly, and they 
are cautioned against entering into contracte with private firms for 
wiring such buildings for telephonic purposes without reference to the 
Postmaster-General, who is prepared to entertain applications for 
carrying outsuch work departmentally. Apart from the legal aspect of 
the question, it is obvious that serious inconvenience would be caused 
to the owners and occupiers of buildings if, after the installation of 
a ‘domestic’ service, it were fouad that it could not be connected 
with the public telephone service, owing to a different system huving 
been provided." 

Natal Railways.—The Natal Government railways invite tenders 
for the erection of the whole equipment of the boiler house of 
the new electric power station at Durban, and also for the installa- 
tion of electric light at the Indian and Native Barracks, Greyville, 
Durban. i 

Cradock.—The Town Council has received two tenders for the 
installation of electric light for the town as follows:—From Messrs. 
Harper at £400 per annum, and from the Pioneer Gas and Electric 
Light Со. at £500 per annum, the charge to consumers being the 
same in each case, viz., 1s. per unit. 

Johannesburg. —'The Johannesburg Municipality requires the 
services of an assistant electrical engineer at a salary of £26 per 
month. 

Ladysmith Telephones. —'The installation of the Ladysmith tele- 
phone system is now almost completed,’ 50 subscribers being 
provided for. The system is under Government control, the charges 
being £10 per annum for the first instrument installed on business 
premises, and' £5 for eacb additional one. In private houses the 
instruments are connected for £5 per annum, this, however, not 
applying to the medical profession, who pay the same as business 
men. 


New Fusible Cut-out.—A patent specification recently 
completed (No. 13,267, 1902) doscribes a fuse provided with a quick 
break, which may be of considerable utility. The principle is 
clearly shown in the adjoining illustration, which isa partial cross- 
section of a complete earthenware switch-fuse. It will be seen that 
the fuse-wire w is stretched over а bridge-piece в, and is fixed at one 
end to a terminal T,, at the other toa sliding block c, which is pulled by 


8 
. — — Ne 
MI ^ N 


ATL — — 
Pose: 

* 
M N 


— 


$ Se 


777 EE NEN 
A „7 К 


a spiral spring в во as to keep the fuse-wire in tension. The other end 
of the spring is attached to the other main terminal T, thus com- 
pleting the circuit through the spring. When the fuse melta it will 
give way at the bridge-piece, and the ends will immediately be 
widely separated by the action of the spring, so as to break the arc. 
Various modifications of the principle are deecribed in the specifica- 
tion. For example, provision is made for the admission of air 
through an aperture over the fuse-wire, the slidinz block acting as 
a piston and producing a partial vacuum; but probably this voulu 
be prevented by tbe expansion of the heated air on the blowing of 
the fuse. The passage of the current through the spring appears to 
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us to be an objection ; but this can be avoided, and the principle of 
the device is certainly sound. We have seen a somewhat similar 
apparatus, the details of which have not, we believe, been published; 
but the question of priority: must be decided by others. 

The fuse is the invention of Mr, W. P. Burke, of Grove House, 
Fethard, Ireland, who is seeking a purchaser for the patent. 


7,000-kw. Parsons Turbine.— Messrs. Brown, Boveri 
and Со. have in hand for the Rhenish—Westphalian electricity 
works a steam turbine coupled to а 5,000-xw. alternator and a 
1.500-K w. dynamo, the output of the turbine being therefore about 
7,000 kw. This will, therefore, be the largest steam-driven set in 
the world. The steam consumption is guaranteed not to exceed 
15:4 lbs. per Kw.-hour, a record result, unless highly superheated 
steam is employed, and it is hoped that a still lower consumption 
will be' attained. The set will measure 18 metres in length and less 


than 3 m. in width and height. The turbine itself will be only . 


7 m. long. 


The Co-operative: Ironworks at Guise (France).— 
A pamphlet has recently been issued by the Labour Co-Partnersbip 
Association describing the ''Familist'ére " at Guise, in France, which 
was. founded by the late M. Godin, and has now been running success- 
fully for 20 years on co-partnership lines. The business consists in 
the manufacture of light cast, wrought and enamelled iron gooda, 
such as stoves and the like. The concern is a '' Socicté en simple 
Commandite, ic., а company in which the principle of limited 
liability covers all the shareholders except the managing director, 
and of which the proprietors at any moment are automatically the 
existing generation of workmen, clerks and officials. This curious 
arrangement was devised by M. Godin himself. He executed а 
deed handing over his factory to the men under a profit-sbaring 
scheme, in which the profits took the form of shares, until, by 
retaining the cash (the actual profits) himself, M. Godin was bought 
out at the price agreed upon. The same principle is still main- 
tained according to seniority, tbe oldest shareholding hands being 
paid out in rotation, and new scrip being issued to such younger 
men as are entitled to it uninterruptedly. The employés, of whom 
there are about 1,600, are divided into four classes (men and women 
alike): Helpers, who come and go, participate only in insurance 
against illness and accident, and in pensions if necessary ; profit- 
sharers, who receive one share in the profits calculated on their 
wages; associates, who receive one and a half shares; and partners, 
who take two shares each, and who now number some 300. A worker 
who can read and write and behaves well may become a profit- 
sharer in five years if he lives in the communal dwellings. A 
profit-sbarer living outside the dwellings receives an associate's 
profit after 20 years. Profit-sharers and associates living inside 
reccive partners' profits after 20 years' employment ; but they bave 
no voice in the control of the company until they have been elected 
actual partners. The profits divisible among the hands are not paid 
in cash, but as saving certificates," i.c., capital; and on the sum so 
invested each mau receives interest at the rate of 5 per cent. The 
concern is managed by а committee elected by a general meeting of 
the partners; it consists of a general manager (chairman), works 
manager, commercial manager, several departmental managers, the 
chief accountant, and the house-steward, who is the head of the 
partnership dwellings, &c., together with three other committee 
men chosen annually ; while а second committee “ ої supervision," 
also elected by the partners, acts something like а standing board 
of auditors. The gross profitsevery year have first to meet depre- 
ciation of buildings and material; secondly, the various insurance 
funds; and, thirdly, the cost of educating the children of the 
hands, the remainder being net profit. Of this, 75 per cent. is 
awarded to wages and capital, being used as a fund out of which to 
pay interest on the capital invested by the profit-sharers at the rate 
of 5 per cent. as stated above and to cover, at the rates previously 
given, dividends upon the wages of all the bands. The residual 25 
per cent. of the net profit is allotted to ability,“ i.e., 4 per cent. is 
given as salary to the managing director, 16 per cent. is divided among 
the committee of management, 2 per cent. among the committee of 
supervision, 1 per cent. is employed, if necessary, to maintain the 
children who have passed through the schools of the company in 
outside Government educational establishments, and the last 2 per 
cent. is left for the reward of useful inventions, &c. Blocks of fats 
are provided for tbe employés to live in, if they will, where the 
rent charged is low, and the accommodation varied to suit families 
of all sizes; baths, wash-houses, co-operative shops, & public park, 
library, theatre, &c, forming part of the social side. The capital 
required to finance the shops is found by the society. The shops 
(like the park, &c.) are open to tho public, and the hands are 
equally free to deal elsewhere. The profits of the shops are 
returned to the hands in credit notes against future purchases, and 
are approximately equal to the rents paid for the flats. Parents of 
children who live in the co-operative tlats are under agreement to 
have them taugbt in the private schools or elsewhere till the 
end of their fourteenth year, and there is a créchc in which infants 
of а few weeks old ara received while the mothers are at the 
factory. All the expenses of the schools, parks, general cleaning of 
the dwellings, shops, &c.,is borne by the society itself. A sick 
fund is provided by compulsory payment of 1:5 per cent. on the 
wages of all hands living in the flats, and of 1 per cent. on those 
of the men living elsewhere, the society then adding a sum equal to 
that paid in by all the hands. A pension and neceasities fund is 
provided partly out of the gross profits at the rate of 3 per cent. on 
the wage bill, and partly from the retained profite not paid to the 
helpers. Sick pay and pensions are only given nominally at rates 
fixed on the wages taken; but in cases of urgent want the family is 
assisted temporarily out of the necessities fund. The society was 
started in 1850, when the average daily wage of the hands was 
3e. 54.; in 1891 it had rissen to 4e. 3ád., and, with occasional 


fluctuations, it still rises. The annual wage bill is over £80,000; 
and since 1880 £180,000 has been distributed among the men over 
and above their salaries, while the capital invested has only been 
paid to the extent of £16,000. Since 1880 also £72,000 (the 25 per 
cent. of the net profits) has been apportioned to ability.“ the 4 
per cent. given to the managing director coming to between £443 
and £666 per annum. We cannot altogether consider this last sum 
а princely salary for а man who is responsible for the management 
of а factory employing 1,600 hands, more especially when we 
remember his unlimited pecuniary liability. 


The Philanthropy of Self-Help.—An article bearing 
the above title, written by Mr. Louis Bell, Ph.D., appears in the 
September issue of Cussier's Magazine. The paper consiste partly of 
Dr. Bell's personal remarks upon certain aspects of the labour 
problem, and partly of a description of the arrangements made for 
running а large engineering factory, near Philadelphia in the 
States, where conveying machinery is chiefly manufactured. Dr. 
Bell ably points out what intolerable nonsense is talked about the 
good old times" and the superior workman of the past; for, as he 
says, the present day working man has many more wants than his 
ancestors, and is vastly better able to satisfy them in his domestic 
and political affairs. Again, We instinctively think of artists like 
Cellini, happily forgetful of the countless hordes of bunglers who 
have wrought with clumsy hands abominations which have cumbered 
oblivion since the days of Tubal Cain." This line of argument, by 
the way, applies to many matters besides the imaginary workman 
of by-gone days, such as the wealth of all Americans, the superiority 
of their workshops, the perfection of German universities, and the 
like." 

Dr. Bell attributes the greater spread of the eight hours’ day 
movement here than in the States to the one or two hours’ 
work before breakfast characteristic of Creat Britain; Americans, 
he says, would be ripe for strikes or riot in a week if they were 
made to start without a meal. Certain it is that this early morning 
work is often very badly done, and much of the time is wasted. 
Referring to the factory of which he treats at length, Dr. Bell 
states that the hours have been reduced in two stages from 10 to 9, 
wages and piece-work rates remaining unchanged, the net result being 
that the labour cost per ton of output for the 9-hour day was 155 
per cent. less than that during the 94-hour day, and 28 5 per cent. less 
than the cost during the 10-hour day. In passing from 10to9 
hours the men have gained 153 per cent. in the average rate per 
man-hour, or a net gain of about 5 per cent.in daily earnings 
The manager firnly believes in the inequality of man, he adopta 
piecework as much as possible, and raises the basic piecework rate 
when a certain minimum output is passed by each hand. 

Lunch rooms, insurance schemes, co-operative shops, and so on, he 
dismisses as soup-house philanthropy,” and prefers to put his men 
in a position to look after themsclves rather than to force his views 
of life and recreation upon them. The shop is now non-union, but 
some time ago it became affiliated. The manager took an early 
opportunity of asking whether the men had any grievances, to 
which they replied, “No!” He next inquired whether they would 
strike if called out in sympathy by the union, to which they again 
replied, "No!" Then, said the manager, if you will not keep faith 
with your union by striking when ordered as you have promised, I 
cannot trust you to keep faith with me; and in order to maintain 
your self-respect, I shall see that you do strike." This branch of 
the union, according to Dr. Bell, is now defunct. The same 
manager has put forward а very plausible theory to explain why 
the young workman joins a union, ascribing his action to a wish to 
be thought emancipated or grown up. A lad, made foreman, once 
asked him for а written certificate of his promotion, because his 
people at bome always called him '' that boy ! " 


Northampton Institute.—The evening courses and 
classes in engineering, artistic crafts and other technological sub- 
jects at Clerkenwell will begin on Monday next, September 28th. 
The day courees in Engineering commence on Monday, October 
5th. The usual very complete syllabus, with illustrations of the 
various departments, has been issued by the Principal, Dr. R. 
Mullineux Walmsley. | 


London Traftic Commission,—It was announced last 
week that several members of the Royal Commission, including Sir 
David Barbour and Lord Ribblesdale, had left for America to make 
certain inquiries as to street railways and tramways in Boston and 
New York. Sir Francis Hopwood, who was to have accompanied 
them, was detained by pressure of official business. 


Radium.—The American Museum of Natural History 
in New York City has received a quantity of ràdium which is not 
very large, but the radio-active power of which is second to none in 
that country. It was given, says an American Exchange, to the 
Museum by Mr. Edward D. Adams, whose immediate object is to 
enable George F. Kunz, the gem expert, and Dr. Charles Baskerville, 
of the University ‘of North Carolina, to carry on some experiments 
with gems. Mr. Kunz is very much interested in discovering the 
properties of the new gem, Kunzite, which it is reported is very 
phosphorescent when exposed to the radium rays. A beginning bas 
been made in the examination of the Bement-Morgan and Morgan- 
Tiffany collections of gems with the X rays and radium rays A 
report of the results will soon be made in a special pnblication of 
the museum. The specimen of radium which has been imported 
for the museum is of 300,000 radio-activity. 


* De fat ibu nil nisi bonum, 80 to вау. 
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Obituary.—In Moritz Immisch, who passed away 
suddenly last Sunday, the world has lost one of the earliest pioneers 
in the development of electric power. A born inventor, his restless 
mind teemed with ideas; but it is in connection with the 
"Immisch " motor his name is chiefly known, although the records 
of the patent offices of Europe and America prove him to have 
thought out more or less thoroughly many practical physical 
problems. Born and educated in Thuringia, graduating at a 
German university, Moritz Immisch made a special study of 
horology, and coming to London about 40 years ago, rapidly 
made a name among the chief watch and clock manufac- 
turers, He obtained in 1872 the Baroness Burdett-Coutt's prize 
for an essay on The Balance Spring.“ His talents, however, 
were not fully occupied in this limited work, and his experiments 
in electricity, magnetism and general physics soon attracted friends 
and capital. About 1880 he entered into a business partnership 
with the late Fritz Hubel, a fellow-countryman, and several 
Englishmen found the necessary capital to extend the scope of his 
experiments. Small works were opened at Malden Crescent, Kentish 
Town, and the “ Immisch " motor was gradually evolved, and won 
medals at the Inventions Exhibition of 1885, the Antwerp Interna- 
tional Exposition of the same year, and at various subsequent exhibi- 
tions. From thence t011891 the firnfseemed on the high road to success. 
The works were full of pioneer orders for dynamos and motors for 
running plant, electric launches, &o. But costly attempts to foster 
electric traction led to financial disaster. The firm was ahead of 
the times, and after suffering various vicissitudes of fortune the 
Malden Works were closed, and Moritz Immisch retired from 
manufacturing work, appearing publicly only asa director of the 
Immisch Electric Launch Co., of which he was the founder. As 
an employer, his decease will be regretted by the many men who 

through the Malden Works, and who, scattered all over the 
world, will think kindly of the large-hearted burly German, un- 
approachable to-day, yet ready to-morrow to appreciate merit and 
loyal services. Starting in a foreign country with no advantage 
other than his own ability, Moritz Immisch attained no small 
degree of success, and might have yone much farther but for the 
unfortunate death of his business partner, Fritz Hubel, in New 
York, about eight years ago. 


Superheater Tests. — We have received from Prof. 
Watkinson a sheet of tests of a superheater, showing a degree of 
superheat of 153:5* F. reduced to 131° F. at the engines 87 ft. dis- 
tant, thus showing an abnormally small drop in temperature of less 
than 1° Е. per yard of steam pipe. We can scarcely agree that this 
small drop, even if correctly measured, can be explained on the 
assumption that it is due to the fact that all the steam has been 
5 and not aimply a portion of it, which we are invited to 

ieve would be the case if the drop were greater. How would it 
be possible at the outgoing of a superheater for a properly inserted 
thermometer to show a higher temperature than that proper to the 
mean steam flow? Surely when the many tubes of any class of 
superheater have delivered their contents to the common ontgoer it 
is not to be contended that saturated and superheated steam are co- 
existing at that point, and even if they were, their mean tempera- 
ture would appear at the thermometer. The tests show that for 
1,313 lbs. of coal per hour, as against a previous consumption of 
1,324 Ibs. the horse-power electrical is raised from 176:2 to 240°8—a 
gain of 36°6 per cent. The steam per Е.Н P.-hour is reduced from 
449 to 317 lbs., and coal from 7:51 to 5:45 lbs, which represent 
savings of 29:3 per cent. of steam and 27 4 per cent. of coal. 

Without disputing the possibility of the figures, it may be pointed 
out that 7:5 lbs. of coal and 44:9 Ibs. of steam are very large values, 
but there is not а scrap of information as to how the Ek. H.. was 
found. The figures are given as averages. Wbet is the load factor? 
What duty were the dynamos performing? How was their output 
measured ? No one to-day is likely to dispute the economy to 
be derived from superheat, but some of it, ав probably in this case, 
is derived from evaporation of priming water, and figures like those 
before us give colour to this presumption. 

Prof. Watkinson is quite correct in the fears he expresses in 
regard to the danger of flooding superheatere. Superheaters should 
not require flooding to keep them from burning out, nor should 
they be exposed to the risk of sending forward red-hot steam to the 
engines. Unfortunately, cheapness of firat cost is too much looked 
at. A superheater ought to be а piece of high-class boiler work, 
and it should contain its own elements of safety and control. 

Prof. Watkinson advocates independently-fired superheaters at 
sea with superheat of the steam initially and after each stage of 
expansion. А system of superheat suggested consists of a closed 
lengtb of pipe with coils in the furnace or combustion chamber 


and in the steam pipe. This ides, however, is not new. Thwaite’s | 


patent covers this arrangement. He suggested glycerine as the 
circulating fluid, but in a closed coil of small pipe. Why is not 
pure water good enough? It is satisfactory to see the present 
interest in superheat,and it is to be hoped that users of super- 
heaters will demand superheaters which will be free from troubles 
of burning out and of red-hot steam, and also out of reach of the 
necessity of flooding. 


Ferranti, Ltd.—Messis. A. W. Tait and Arthur 
Whittaker, the joint receivers and managers, announce that it is 
their intention to continue the business without interruption, and 
all goods supplied and work done under their authority will be paid 
for in the ordinary course. 


Telephones to Belgium. — The existing telephone 
service between London and Brussels is to be considerably extended 
on Octobef Ist. | | 


- 


Bond v. The British Electric Street Tramways, Ltd. 
—In the Vacation Court on Wednesday, before Mr. Justice 
Bucknill, this case was mentioned. It was а motion to restrain the 
defendants from dealing with certain assets, but on an undertaking 
being given in the terms of the notice of motion, his Lordship 
directed the matter to stand over for a week to enable the evidence 
to be completed. 


Appointments Vacant.—The (Government of Lagos 
requires a superintendent of electric lighting (£400), and an 
assistant electrical engineer (£300); station superintendent for 
Motherwell (£117); draughtsman for Ilford Electricity "Works 
(£100). See our advertisement pages to-day. 


THE CENTRAL STATION ENGINEER. 


Tux Bradford Electricity Committee received 70 applications for 
the post of electrical engineer vacated by Mr. R. A. Chattock. From 
these three were selected, as follows: — Mr. Blackman, of Poplar; 
Mr. D. Wilson, of Bankside station of the City Co.; aad Mr. R. S. 
Downe, of Southport. Mr. BLACKMAN was selected by a majority 
of the Committee. 

Coventry Т.С. has appointed Mr. Lu cock, assistant mains superin- 
tendent, to succeed Mr. Sowter as mains superintendent. 

Mr. J. F. Maccoris, of Hampstead, has been appointed assistant 
electrical engineer at the Hull Corporation Electricity Works. 

Mr. Bastow has resigned the post of resident electrical engineer 
at Barnsley, and Mr. BARKER, assistant electrical engineer, has been 
appointed to succeed him at & salary of £725 а year, rising, after 
March 31st, to £250. 


NEW COMPANIES REGISTERED. 


Penarth Tramway Syndicate, Ltd. (78,569).—This company 
was registered on September 16th, with a capital of £3,000 in £10 shares, to 
obtain a provisional order or Act of Parliament for the construction of tram- 
ways or light railways between Cardiff and Penarth, to construct, equip. main- 
tain and work by electricity or otherwise euch tramways or light railways, 
and to carry on the businers of tramway, railway, omnibus and van proprietors, 
carriers of passengers and goods, electricians, mechanical engineers, suppliers 
of electricity for light. heat, motive power, or otherwise, accumulator. dynamo 
and motor manufacturers, Ke. The first subscribers each with 10 shares) 
are: J. W. Pyman, Raithwaite, Penarth, shipowner; I. Vachell, Park House, 
Cardiff, solicitor; D. T. Alexander, Dinas Powis, surveyor; H. Lewis, 21, 
Cathedral Кова, Cardiff, engineer; Н. Cousins, 20, Queen Street, Cardiff, 
engineer; J. Cory, Sea View House, Penarth, shipowner; and P. J. Tatein, 
Pen-y-lan, Cardiff, shipowner. No initial public issue. The number of 
directors is not to be less than three nor more than nine; the subscribers are 
to appoint the first; qualification, 10 shares; remuneration as fixed by the 
company. Registered office, 124, Bute Street, Cardiff. 


Manufacturing Electric Co., Ltd. (78,568).—This company 
was registered on September 1th, with a capital of £6,000 in £1 shares (4,060 
preference) to carry on the business of manufacturers of and dealers in wires, 
cables and lines of all kinds, electricians, electric, mechanical, gas and general 
engineers, manufacturers of and dealers in all kinds of apparatus used in 
connection with the generation, distribution, supply, accumulation and employ- 
ment of electricity, &c. The first subscribers (each with one share) are :— 
H. N. Paisley, 34 and 35, High Holborn, W. C., solicitor; Mrs. А. B. Andrews, 
2, Park Avenue, East Sheen; W. D. Dri:coll, 12, Clement's Inn Pasrage, W. C., 
clerk; A. Cook, 165, Queen Victoria Street, E.C., electrical engineer; R. 
Hunter, 314, Hythe Road, Thornton Heath, clerk; C. E. New, 62, George 
Street, Portman Square, W., architect; and Н. I.. Satow, 76, Clapton Common, 
N.E., gentleman. No initial public issue. The number of directora is not to 
be less than two nor more than five; the first are not named. Registered 
office: 34 and 35, High Holborn, W.C. 


Whitehead Electric Supply Co., Ltd. (2,798).—This com- 
pany was registered in Dublin, on September Ixth, with a capital of £10,000 in 
£1 shares, to carry on the business of an electric company in all its branches, to 
construct, lay down, establish, fix, and carry out all necessary cables, wires, 
lines, lamps and works, and to generate, accumulate, distribute and supply 
electricity, to cities, towns, Ac. The first subscribers are: J. T. Jarvis, 
NI. I. C. E., 28, Victoria Street, S.W.. 50 shares; W. B. Cownie, 31, Victeria 
street, S. W., chartered eccountant, manager and secretary National Electric 
Wiring Co., Ltd., 50 shares; J5 M. McCalmont, M. P., 625. Lower St. James 
Court, S. W., 50 shares; D. McNeill, The Corran, Co. Antrim, solicitor, EO 
share; J. Magill, Whitehead, Co. Antrim, chartered accountant, t share; J. 
McVea, Whitehead, Co. Antrim, accountant, 1 share; and J. Mclaughlin, 
Whitehead, Co. Antrim, l share. The number of directors is to be 4; the first 
аге Col. J. M. McCalmont and Col. D. McNeill (on behalf of the local share- 
holders), and J. T'. Jarvis and W. B. Cowrie, as nominees of the National 
Electrio Wiring Co., l.td.; qualification, 66 shares; remuneration, £00 per 
annum, divisible. Registered office: — 8, Garfield Street, Belfast. 


The Electro-Post Railway Co.— In our issue of September 4th 
(p. 893) the name of this company was incorrectly given as the Al-ctricul Post 
Railway Co. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. к 


е 9 
Chili Telephone Co., Ltd. (29,252).— This companys annual 
return was filed on August Мп, when 44,000 shares had been taken up 1 
а nominal capital of £250,000 in 10, 000 shares of 26 cach, 4 2. 000 has 
received, Mortgages and charges: £56,000, 
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Nalder Bros. & Thompson, Ltd. (62,214).—This company’s 
annual return was filed on September ith, when 7,846 preference and 10,725 
ordinary shares had been taken up out of a nominal capital of £92,500 in 10,000 
preference and 12,500 ordinary Mares of £1 each. £1 per share lias been called 
up on 7,846 preference and 725 ordinary shares. resulting in the receipt of £3,571. 
oe is considered as paid on 10,000 ordinary shares. Mortgages and charges: 
n 


South American Cable Co., Ltd. — This company's annual 
return was filed on Auxust 24th, when 24,707 shares had been taken up out of & 
nominal capital of £500,000 in 50,000 shares of £10 each. £10 per share has 
been called up on 14,707, resulting in the receipt of £147,070. .£100,000 is con- 
sidered as paid on 10,000 shares. Mortgages and charges: nil. 


E. Timmins & Sons, Ltd., electrical and general engineers, 
Runcorn (78,375).— A trust decd, dated August 26th, 1908, to secure £11,000 deben- 
tures, Created same date, has been registered. Property charged: The coin- 
pany’s undertaking and property, present and future, including uncalled capital 
and certain freehold land, mills, buildings, &c., at Runcorn. Trustees: C. E. 
сапе Aughton Springs, Ormakirk, Lanes. ; and A. E. Dickinson, J. P., Avening, 

oucester. 


Sherard Cowper-Coles & Co., Ltd., electricians, London 
(67,186).— Issue, on September 11th, 1903, of a debenture bond for £50, part of 
series created by resolution of December 8rd, 1901, and February 7th, 1902, to 
secure £6,500, charged on the company's real and personal property, present 
and future, except uncalled capital. No trustees. Picviously aed of same 
series: £6,175. 


McGuire Manufacturing Co., Ltd., electrical engineers, 
London.—A charge on the lease of Elton Fold Works, Bury (subject to mort- 
gage for £4,060), and all book debts and other moneys due, or to become due, 
to the company, securing £1,600 and 5 per cent. interest, has been registered. 
Holders: Electric Equipment and Securities, Ltd., 130, Dashwood House, Old 
Broad Street, E.C. 


Fleetwood and District Electric Light and Power Syndicate, 
Ltd. —A mortgage or charve securing £850 and any further advances up to £750, 
created by the receiver for the debenture holders in pursuance of an Order of 
the Chancery Court, dated June llith, 1903, has been registered. Property 
charged: All the undertaking and property of the syndicate, ranking in priority 
to trust deed of October 318%, 1898. Holders: W. C. Johnson, The Pignaries, 
Westcombe Park, Greenwich. 


White, Jacoby & Co., Ltd. (22,494). —Тһів company's annual 
return was filed on September 17th, when 3,207 shares had been taken up ont of 
а nominal capital of 24,000 in 4,000 shares of £1 each. 41 per share has been 
called up on 850 shares, resulting in the receipt of £850. 2,357 shares are con- 
sidered as fully paid. Mortgages and charges: £1,600. 


Sunbeam Lamp Со., Ltd. (25,498)— This company’s annual 
return was filed on September 2nd. when 1,766 shares had been taken up out of 
а nominal capital of £25,000 in 2,500 shares of £10 each. 410 рег share has 
been called up оп 908 shares, resulting in the receipt of £9,080. £8,570 is con- 
sidered as paid on 657 shares. Mortgages and charges: £11,150. 


India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 


(1,122 C).— This company’s annual return was filed on August 17th, when 50.000 
shares had been taken up out of a nominal capital of £812,000 in 81,209 shares of 
410 each. 410 per share bas been called up and £500,000 has been received. 
Mortgages and charges: £300,000. 


I — —— a- 


ELECTRICITY SUPPLY ACCOUNTS. 


THE last returns of this Corpcration show 


Bolton that the excellent working of previous years 
Corporation is being maintained. The revenue bas not 
Electricity increased by so large an amount as last year; 
Accounts. but, as the working expenses are only some 


£400 more, no great reduction in gross profit 
has resulted. From the tupply output returns of the past three 
years, it will be seen that the increase in private lighting units 
Bhows а great falling off, and that public lighting (which, however, 
only comprises eight arcs) has taken lets energy tnan in 1902. The 
increased output, which is nearly up to last year's increase, is made 
up largely of tramways and motive power supply, whicb, though it 
favours the excellent works costs here obtained, has also reduced the 
average price and gross revenue obtained. 


7 Private Public 
Year. lighting. lamps. 


1901 ... 731,979 11,387 1,617,130 
1902... 905,928 17,467 1,999,640 
1903 ... 968,768 10,601 2,448,290 


The working expenses have now reached the very low figure of 
81d. per unit, a reduction in the fuel item from 44d. to 35d. per 
unit, and a decrease in wages having contributed to this result. 

The total capacity of plant installed amounts to 3,900 kw. The 
charges are:—For private lighting on the maximum demand 
system, 6d. and 3d., or a flat rate of 5d.; power, 24d. to 1d.; and 
traction, l'4d. per unit. Mr. A. A. Day is the borough electrical 
engineer. 


Total works 
Motors. Total. cost per unit. 


71,241 2,431,737 133 
197,674 3,190,709 96 
374,939 3,802,598 '81 


Tramways. 


GENERAL STATEMENT. 
Year ending March 81st— 1902. 1903. Inc. 


Total capital expended .. £180,258 £207,482 £27,224 
Number of units sold ... *. 3,120,709 3,802,598 681,889 
Equivalent number of 8-c.P. 

lamps connected ... 90,057 116,323 26,266 


H.P. of motors connected | ; | 351 925 574 


Maximum load in Kw. T — 2,300 — 
Revenue Gross revenue £29,800 £33,691 £3,891 
Account » expenditure £12,481 £12,884 £403 
` „ Profit . £17,319 420,807 £3,488 

Private lighting ... 3:83d. 3 88d. "05d. 

pci Public ,,  .. 3904. 3:20d. ^ — 644. 
: Power supply  .. 1:354. 1:25d. — 10d. 
obtained | Traction „O |. 1d. 14d. — 10d. 


REVENUE STATEMENT. 
1902. 1903, 


Gross, Per unit. Gross. Per anit. Ins. 

Sale of energy . £28,384 2184. £32,057 2 02d. — 164. 

Meter rents Sis 502 048. 596 044. 00d 
Protit on fittings and 

rental of motors 914 ‘07d. 1,038 '07d. ‘00d. 

Gross re venue .. £29,800 2°29d. 433,691 213d. — 16d. 


Ee — —— 


Cost oF PRODUCTION. 


1902, 1908. 
Gross, Per unit. Gross. Per unit. Ine. 


Coal ee * oe oe ae £5,686 14d. 45, 641 85d. — 00d, 
Oil, waste, water and engine- room 

Stores 56 m $i xs 803 06d. 918 *06d. *00d. 
Wages incurred in generation ава 

distribution .. 9,568 20d. 2,475 15d. — Gd. 


Repairs and maintenance ‘of en- 
gines, boilers, machinery, and 


buildings m Р 1,409 104. 1,440 09а. — 01d. 
Works and distribution costs £10,406 d. £10,499 "65d.  —'150, 
Rent, rates and taxes us ©» ч 307 *07d. 1,059 *0;d. Od. 
Management expenses, salaries of 
engineer and clerical staff ©» 130 "06d, 898 06а. 00d. 
General establishment charges, 


Stationery, printing, law and 
insurance. ч s. 8 379 “03d. 428 оза. 0d. 


° £12,441 *96d. £12,484 ld. — 16d. 


Total works cost. 


In allocating the gross profit of £20,807, the department provides 
£5,687 for interest; £9,222 to depreciation, out of which, as in 
previous years, the sinking fund is taken; £975 to reserve; £4,500 
in aid of the rates, and there remains a balance on the year's working 
carried forward of £423; making a total balance of £1,324 in hand. 
The total balance available for depreciation of buildings, plant, &c., 
amounts to £5,310. For purposes of comparison we give tbe usual 
profit statement, free frum idiosyncrasies :— 

PROFIT STATEMENT. 


1902, 1903. 
Interest on loans —-€ *. £4,912 £5,687 
Sinking fund ... iss ve 5,893 7,478 
Net profit on year 6,514 7,642 


Gross profit * £17,319 


£20,807 


THe returns of the Walthamstow Electrical 

Walthamstow Department for the year ending March 316 
U. D. C. Electric last аге well worth inspection, showing, as they 
Supply. do, that this borough has attained an enviable 
position among the local metropolitan under- 

takings in the matter of works coste. The following comparison 


will be of interest :— 
No. of units sold. Total works costs. Coal, &c. 


Walthamstow 542,423 1:54d.* 42d. 
Hackney ... 1,614,968 1'03d. 48d. 
Stepney 1,759,849 1:23d. '65d. 
Hammersmith 1.736,8:19 2: 00d. 70d. 
St. Pancras 4, 205, 050 1:88d. 80d. 
Hampstead 2,592,475 2:284. 1˙09d. 


Does not include cost of public lighting. 


The above figures need no comment, but it will be noticed that, 
in the matter of fuel cost, which plays such a prominent part in 
Metropolitan supply work, even Hackney’s excellent record, with 
a much larger output, is beaten, and that in spite of the fact that 
the Walthamstow department pays 27e. per ton for fuel. 

The credit for these excellent results must be given to the West- 
inghouse gas engine plant, and to those who had the courage to 
brave popular engineering opinion (or prejudice ?) in adopting it. 

With the excellent prospect which the area holds out for motive 
power supply, and а tramway scheme on the way, Walthamstow 
stands an excellent chance of securing first place in the matter of 
works costs in the Metropolis and vicinity during the next few 
years. | 
The charges are :—For private lighting, 44d. and 4d. per B. T. U., 
and public lighting, £7 108. per incandescent and £18 per arc per 
annum. For power, the charges are 23d. to 14d. per unit. Mr F. A. 
Wilkinson is the borough electrical engineer. 


GENERAL STATEMENT FOR YEAR ENDED Marom 31sr, 1903. 


Total capital expended ... . £76,447 
Number of units sold— 
Private lighting "e Pes бав 389,560 
Public lighting... 152,863 
Total. " zm se 542,423 
Equivalent number of 8-P.c. lamps connected 31,000 
Number of public lamps ; 89 arcs 652 ine. 
Maximum load ... -— T^ 406 xw. 
Gross revenue PN nag .. £10,127 
5 | „ expenditure ... DE 4. £3,653 
' » profit ... e si » £6,474 
Average price obtained, private lighting a 4d. 


public lighting iig 4d. 
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REVENUE STATEMENT. 


Gross. Per unit. 
By sale of energy 892 -— © .. £9,023 400d. 
Meter rents, hire purchase sale and repairs of 
apparatus M E 25 vss ise 879 39d. 
Sundry к a = 17 КУ m 225 10d. 
— — — Uo: 
Total revenue. „% £10,127 449d. 
Cost OF PRODUCTION. 
Gross, Per unit. 
Coal and other fuel - Poi Я ; £948 42d. 
Cil, waste, water and engine room stores ni 597 23d. 
Wages incurred in generation and distribution 920 ‘41d. 
Repairs and maintenance of engines and gene- 
rating plant, buildings, mains, &c. "E 279 '12d. 


Works and distribution costs ... 2s 
Attendance, repairs, &c., public lamps ... see 173 074. 


Rent, rates and taxes us ss za 114 06d. 
Management expenses, salaries of engineer, 
and clerical staff ds as 5 425 19d. 
General establishment charges, printing, 
stationery, insurance, &c. ... es wu 257 lid 
Total works costs T 2s . £3,653 161d. 
PROFIT STATEMENT. 
Interest on loans a x £1,563 
Sinking fund ... or а - 1,906 
Balance carried forwar T "m 3,005 
Gross profit £6,474 


The gross profit for the year amounted to £6,474, and after 
meeting financial charges, a balance of £3,005 remains, which, with 
£78 from the previous year, makes a total of £3,083 carried forward. 


CITY NOTES. 


Yorkshire Electric Power Co. 


Tux first ordinary general meeting of this company was held at the 
Hotel Metropole, Leeds, on September 22nd. Mr. Arthur G. 
Lupton was in the chair. The report and accounts were adopted. 
It was announced that the contractors were now in possession of the 
land for the first power station at Thornhill and work on the 
buildings waa being rapidly pushed on. Tenders had been accepted 
for 6,000 н.р. of generating plant together with the necessary 
equipment for transmission and distribution. The generators are to 
be of the latest type of Curtis steam turbines, and are to be built at 
the British Thomson-Houston works at Rugby. The company 
are now in а position to negotiate for the supply of 
power within а radius of 10 miles of the first station, 
and power will be available in about 10 months’ time. Mr. 
W. B. Woodhouse, engineer in charge of the generating stations at 
Newcastle, and at Wallsend of the Newcastle-on-Tyne Electric 
Bupply Co., had been appointed resident engineer, and Mr. J. J. H. 
Stansfield, secretary ; both of them were present, and would take 
up their duties early in October. The offices of the company are at 
Centra] Bank Chambers, Infirmary Street, Leeds. The following 
gentlemen were elected directors:—Messrs. Arthur G. Lupton, 
Robert :Armitage, Arthur Currer Briggs, J. О. Callender, E. A. 
Carolan, H. A. Earle, A. C. Embleton, W. P. J. Fawcus, Robt. 
Hudson and Sir Richard Mottram. 


Bury, Rochdale and Oldham Tramway Co, 


THE report of the directors for the half-year ended January 31st 
last, to be submitted at the meeting at Manchester on the 25th 
inst., states that the accounts show a gross profit of £2,674. The 
directors propose to place £500 to reserve account against de- 
preciation, and £1,068 to debenture interest fund, whicb, with the 
sum of £37, balance brought forward, enables the payment of the 
fixed rate of 2 per cent. per annum, and leaves £92 to carry foi- 
ward: А dividend is paid of 6 per cent. per annum, and 
£238 is carried forward. The aggregate traffic receipts show 
a decrease as compared with the corresponding half of 1902. 
This is accounted for by the discontinuance of running over 
the leased lines in Oldham, and by the competition of the 
Rochdale Corporation’s tramways. Repairs to permanent way 
have amounted to £2,516 against £2,507 in the corresponding pericd 
of last year, and have, as usual, been charged to revenue account. 
The two valuations of the company’s property mentioned in the last 
report were completed, and an attempt made to arrive at a price 
satisfactory to vendors and purchasers; but it was found im- 
practicable, and it will therefore be necessary to resort to 
arbitration. Notices to purchase under the Tramways Act, 1870, 
bave been given by several of the local authorities for certain 
sections within their respective districts, and Sir Frederick Bram- 
well, Bart., has been appointed referee by the Board of Trade. An 


interim working agreement was desired by the local authorities, and 
a number of clauses called Heads of Agreement" were, after 
discussion, agreed upon and accepted in writing by both sides. The 
authorities have since expressed a determination not to be bound by 
the beads of agreement; but the board are advised that a binding 
contract had been entered into, and should be carried ont, unless 
an arrangement is mutually come to for modifying or cancelliny it. 
They have taken, and will continue to take, such steps as they 
deem best to protect the company's interests both ав regards the 
working agreement and the arbitration. 


—— — 


Electricity Supply Co. for Spain, Ltd. 


THE directors’ report, for the year 1902, says that the revenue has 
produced £31,936 15в. 8d., to which has to be added interest on 
deposita and transfer fees, making a total of £32,493 108. 9d. After 
deducting debenture interest, interest on loans, and all charges 
amounting to; £17,093 18. 8d, and after putting aside £1,852 for 
redemption of debentures, there remains a surplus of £13,548 98. 1d., 
which, with the amount brought forward from last year, leaves a 
balance of £22,311 48, 2d. 


After providing for the 5 per cent. dividend on the preference shares for the 
year 1901, amounting to £8,665, paid on February 27th last, the directors pro- 
pose to write off thesum of £13,145 6s. 4d., thus entirely extinguishing the sus- 
pense account, and to carry forward the sum of 4500 178.104. In view of the 
arrangement referred to below, recently concluded íor the total redemption of 
the first mortgage and B“ mortgage debentures in eight years, the directors 
do not recommend any dividend on the preference shares for this year, it being 
thought advisable to accumulate а reserve against any unforeseen contingency, 
such аз а further drop in the I. xchange. For this reason, the directors have, 
after consultation with some of the largest sharehol ders, decided to devote 
nearly the whole of the year’s profits to replacing capital not represented by 
available assets. The shareholders may be congratulated on the greatly 
improved position of the company, which has enabled the directors to wipe out 
in two years, instead of in tive, as originally contemplated, the whole of the 
deficiency of £19.015 on capital account as ascertained at the time of leasing the 
company’s undertaking. In addition to this, the sum of £1,452 has been set 
aside for the redemption of debentures. The first mortgage debentures for 
£75,000 and the £41,206 B” debentures fell due for repayment on July 1st, 
1903. The state of the money market during the early part of the year rendered 
it inadvisable to negotiate with the holders of these two series of bonds for their 
conversion into 5 per cent. consolidated debentures. ‘lhe directors, therefore, 
decided that it would be better toarrange for the extension of the first and 
B' mortgage debentures for a further period of eight years, during which 
time the whole amount would be paid off by annual drawings. A bonus of 3 per 
cent. was offered to the holders agreeing to renew their bonds, and an arrange- 
ment was made with a responsible guarantor to take up and extend the holdings 
of those who refused. The scheme has been successfully carried through, and 
signed agreements have been executed in respect of the whole of the first and 
"DB" mortgage debentures. As the company will be able practically to meet 
out of its income the whole of the charge for the interest and redemption of its 
debenture debt, the company is in a very much stronger position than it hag 
ever enjoyed to date. It is evident that as soon as the two series of debentures 
have been paid off, the position of the shareholders will be immensely improved, 
as the sum available for dividend each year will be largely increased. The cost 
of carrying through the extension will appear in the 1903 accounts. Practically 
all the accounts owing to the company in Madrid have now been collected, and 
it is considered that ample provision has been made for any loss in those still 
outstanding. 


Central London Railway Co. 


AN extraordinary meeting of this company was held last Friday at 
the company's offices in High Holborn. Sir Henry Oakley presided. 
He said that the ordinary capital was £2,850,000 in shares, and they 
had powers under two separate Acts of 1901 and 1902 to raise 
£150,000 share capital by each of those Acts. "These Bills had been 
submitted to the shareholders, and the board were authorised to 
create the capital and to dispose of it from time to time, according 
to the requirements of the company, on the best terms they could 
obtain. At their meeting in February, he explained that the 
capital was in debt to the amount of £103,000, and that in the 
course of this half-year it would be necessary for the company to 
raise Some of it in order to carry on their business and to pay their 
dividend. The capital was now all created in shares. The directors 
had sold £150,000, but as the whole of the ordinary share capital 
was now stock, and no longer shares, it was necessary that this 
£150,000 should be placed in the ваше category. The resolutions 
passed were as follows:— 

That pursuant to the powers conferred upon the company by the Companies 


Clauses Consolidation Act, 1845, the 15.000 shares of £10 each created and 
issued under the company's Act of 1901, АП fully paid up, be converted or 


. consolidated into ordinary stock, to be divided amongst the shareholders 


accordiny to their respective interests therein. That the directors be and they 
are hereby authorised to raise $150,000 additional capital authorised by the 
company’s Act of 1902, by the creation and issue of ordinary stock insteal of 
by the creation and issue of new shares, as provided in the resolution passed at 
the extraordinary meeting held on the ith day of February, 1903. 


Chloride Electrical Storage Co. 


TuE annual general meeting of this company was held at Clifton 
Junction, near Manchester, on Wednesday, 16th inst. The following 
account of the proceedings has been sent to us :— : 

The chairman, Mr. BANNIS TI: R, in moving the adoption of the 
report апа balance-sheet, considered that the balance-sheet was 
clear evidence of the prosperity of the company, and stated that 
the company had not alone increased their business during the year, 
but had also increased their profits and their favour with the public. 
Comparing the assets with the liabilities, the balance-sheet presented 
а very healthy appearance. 

The vice-chairman, Dr. HoPkissoN, in seconding the adoption of 
the report and balance-sheet, took occasion to refer to the interest 
which the Electric Storage Battery Co., of Philadelphia, bad, during 
the year under consideration, acquired in the company. He did 
not wish any of the shareholders to have any other impression than 
that this move was entirely in their interests, and he had little 
doubt it would be greatly to their advantage in the future. It was 
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not an example of the American invasion of England, but an example 
of American co-operation with England, which could not but producs 
the greatest advantage. 

Mr. HrnasEnT LLovp, who is a director of the company, and 
pretident of the Electric Storage Battery Co., of Philadelphia, 
pointed out that he was an Englishman born and bred; that the 
other director, who resided in America, was also an Englishman 
born and bred ; and that this company was not run by Americans, 
but by Englishmen. It was he who had invaded America 20 years 
ago, and now came back with the experience of those 20 years to 
give the mother country the benefit of it. Не stated that the 
Electric Storage Battery Co. in America did bueiness last year to 
the extent of about £800,000 and made а profit of nearly £250,000, 
and that he expected the turnover of the present year would come 
to approximately £1,000,000. He hoped to see this company, by 
the adoption of their methods, largely increase its turnover, 
especially in the line of central station work. W'here was not А 
development which came out in America, which his company did 
not take up, and he considered that they should be looked upon 
rather as philanthropists, that, for the small interest they had here, 
they should give an English company so much. 

Sir Bache Cunard was appointed a director of the company. А 
dividend at the rate of 6 per cent, less income-tax, on the pre- 
ference shares, and of 8 per cert., free of income-tax, on the ordinary 
shares was declared. 

The shareholders took the opportunity afforded them of going 
through the commodious and up-to-date offices which have been put 
up during the past. year, and through the works, where they viewed 
with interest the manufacture of the famous Exide batteries for 
which the company has recently equipped itself. These batteries 
have, by several years’ work in the United States, proved their 
superiority over all other forms of batteries for motor-car and other 
work, whose lightness is a specially desirable feature. The meeting 
terminated with а vote of thanks to the chairman and directors, and 
to the manager and staff. 


Dick, Kerr & Co. 


Tax directors’ report for the year ended at June 30th shows that the 
profits amounted to £110,449. А dividend of 10 per cent. and a 
bonus of 5 per cent. are declared on the ordinary share capital, and 
£35,544 is carried forward. The directors consider the result 
of the 12  months' trading satisfactory, and state that the 
prospects for the current year show every indication of good 
resulte. The company has completed during the year under 
review many important contracts at home and abroad, and is still 
busily engaged in the execution of further large contracts. Since 
the last report was issued, the acquisition of the English Electric 
Manufacturing Co., Ltd., works in Preston has been completed, and 
the works are fully employed in the production of machinery for 
various contracts. Out of the dividends by the English Electric 
Manufacturing Co., Ltd., on March 31st, 1903, the sum of £30,000 
has been carried direct to the credit of the reserve fund set aside 
under the provisions of the trust deed securing the debentures. 


Stock Exchange Notices, — The Committee has 
appointed Tuesday September 29th, a special settling day in:— 
Metropolitan Electric Tramways, Ltd.—Further issne of 185,984 
5 per cent. cumulative preference shares of £1 each, fully paid, 
Nos. 814,017 to 1,000,000. The Committee has also ordered the 
under-mentioned securities to be quoted in the Official List ;— 
Eastern Extension, Australasia and China Telegraph Co., Ltd.— 
Further issue of £282,400 4 per cent. mortgage debenture stock. 
Eastern Telegraph Co., Ltd.—Further issue of £302,169 4 per cent. 
mortgage debenture stock. Metropolitan Electric Tramways, Ltd. 
Further issue of 185,984 5 per cent. cumulative preference shares 
of £1 each, fully paid, Nos. 814,017 to 1,000,000. 


Direct Spanish Telegraph CO.— The board has decided 
to pay,in addition to the dividend at the rate of 10 per cent. per 
annum on the preference sbares, an interim dividend at the rate of 
4 per cent., free of income-tax, on the ordinary shares, both for the 
half-year ended June 30th, 1903, and payable on October 1st next. 


Calcutta Electric Supply Corporation. Ltd.—The 
directors have declared an interim dividend for the half-year ended 
June 30th last, at the rate of 6 per cent. per annum. * 


Direct West India Cable Co.—The directors have 
declared a further dividend of 3 per cent., making б per cent. for 
the year ended June 30th last. 


Halifax and Bermudas 
recommend a further dividend of 24 per cent., making 5 per cent. 
for the year ended June 30th, leaving £744 to be carried forward. 


Evered & Co., Ltd.—The directors have declared an 
interim dividend at the rate of 71 per cent. per annum for the half- 
year ended June 30th last. 


Hove Electric Lighting Co.—The directors recently 
declared an interim dividend at the rate of 7 per cent. per annum 
for the half-year ended June 30th last. 


Folkestone Electricity Supply Co.—The directors 
have declared an interim dividend at the rate of 4 per cent. per 
annum in respect of the half-year ended June 30th last on the 
ordinary shares. 


Cable Co.—The directors 


STOCKS AND SHARES. 


Wednesday Evening. 


For once in a way it may be said that the Stock Exchange is 
probably doing more business for investors than for speculators. 
Indeed, the gambling departments are all but dead; and since 
Capel Court is chiefly dependent upon speculation for its bread-and- 
butter, the cry of the average member waxes very bitter. Гог even 
the investment orders that reach the markets are few and far 
between. What inducement is there for people to disturb money 
that they have on deposit at the banks, in view of the bank rate 
that may have already been advanced before these lines are read? 
As usual, however, there isa fair amount doing in the electrical 
sections, and the Telegraph market, in particular, is being 
ransacked for cheap gilt-edged securities. 

Rises of a point have been secured by Direct Spanish 4j per cent. 
Debentures, Eastern Telegraph 4 per cent. Debenture stock, and 
Eastern and South African 4 per cent. mortgage Debenture. 
Singularly enough, Direct West India 44 per cent. Debenture bas 
declined & point. Tbe Anglo-American Telegraph group is a little 
easier, although the Preferred remains quotably unchanged. Sub- 
marine Cables Trust certificates have been dealt in at 118. A 
further 3 per cent. dividend, making 6 per cent. for the year, is 
announced on Direct West India Cable shares. Direct Spanish 
shares aro to receive 4 per cent., and there is no change in the 
price.] | 

Electric railway and traction varieties are steady where other 
things keep dull. Central London Deferred has recovered part of 
its last week's fall, and we observe that one of the fasbionable 
Society papers is adopting the line assumed in these columns that 
the stock will get its full 4 per cent. dividend, and that the price 
should go better by degrees. In markets like the present, how- 
ever, it would appear as though nothing could rise, and the return 
of public confidence will be in no wise hastened by the political 
turmoil that has fallen upon the country. Metropolitans are 83 and 
Districts 33, while Waterloo and City is & shade lower than the 
official price might seem to indicate. 
Central London 4 per cent. Debenture stock is chavging hands 
between 115 and 116. East London Ordinary has dropped 1 to 5. 

Calcutta Tramways are а little harder at 7 middle, and the 
Debenture stock stands at 108. British Electric Tractions are 
uninteresting, and Potteries keep about 94 and 9 for the Ordinary 
and Preference shares respectively. Anglo-Argentine Trams at 4} 
have disregarded the dividend of 28. 6d. per share just declared. 

In making а small Debenture issue, the Balawayo Waterworks 
Co., Ltd., draws attention to its electric lighting business, and 
remarks that its electric light mains are laid throughout the town 
and suburban township for а length of 80 miles, and the light is 
sold at varying prices from 1s. 5d. to 2s. per nuit. The company, 
whose principal business is, of course, concerned with the water- 
worke, is offering £60,000 of 6 per cent. Debentures at par. 

St. James's and Pall Mall Ordinary shares came on offer the other 
day, and the price has been accordingly marked down J. Beyond this 
the supply market has no change to show, and it is becoming quite in 
the ordinary course of events for this section to have no more than 
one or two changes on the week. The new Metropolitan Preference, 
now admitted to quotation in the Official List, are called 33 —3 for 
the £3 paid shares. The German Incandescent Gas Co. report 
complains that the osmium electric lamp is still far from fulfilling 
expectations, but the concern manages to pay a 9 per cent. dividend. 
Preference shareholders in the Electricity Supply Co. for Spain are 
somewhat disgusted at having to forego their dividend, and the 
meeting next Wednesday, September 30th, will give the directors a 
chance of saying what prospects there are for payment of the next 
опе. 

The Babcock & Wilcox interim dividend at the rate of 14 per cent. 
per annum has failed to exercise any effect upon the price of the 
shares, which still sticks at 3. Henleys have hardened 10s., and 
Electric Constructions are 4 up, while the improvement in the 
former brought about a one-point advance in the Debenture 
stock. Industrials, on the whole, seem content to merely 
mark time. London Electric Preferences are 1 up. National 
Telephone Deferred stock is a point down, although the fact becomes 
increasingly patent that the Post Office telephone service is almost, 
if not quite, as bad as that of the company. No official informa- 
tion is yet available with regard to the accuracy of the rumour, which 
declared that the tariff for telephoning to Paris is to be reduced 50 
per cent. 


Babcock & Wilcox, Ltd.—The directors have declared an 
interim dividend on the ordinary shares at the rate of 14 ре” cent. 
per annum. | . 


In the prior charge list 


— 


vol. 63.. No. 1,348, Вағтимвив 25,1903] THE ELECTRICAL REVIEW. 


515 


SHARE LIST 


OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


: Stock Р 
Present or | Dividends for the last Closing Closing week ended 
NAMB, Quotations Quotations dispu 
Issue. ad three years. Sept. 16th. Sept. 20rd. а 
1900. | 1901. | 1902. Highest Lowest 
67,100 ACAD роо тыштар, ‚ 4% Debs. . ° ө ee ee ees 100 oe ee e 9R —102 9н —102 ee ee 
95,000 | Amazon Telegraph Co. s shares, Nos. 1 to 95,000 J as e. - 2— 84 34 e oe 

119, 7008 Do. do. 5 % Debs., SOR Ht Rede ° е ee е 100 ae е 70 — 80 70 — 80 ее ое 

788,840 | Anglo-American Telegraph .. - T oe vs .. | Stock | Bà 61s 60/6 47 — 50 46 — 19 483 it 
8,106,590 Do. do. do, 6 96 Prof, 52 $^ ae ‘2 e. | Stock 6 6 96 6 % 91 — 93 91 — 93 92} 92 
B, 105,580 Do. do. do. Deferred ee ee ee ee oe Stock ба. 28 1/- 8 = " : T Hl 58 ee 

44,000 Chili Telephone, Nos. 1 to Tu ee oe ee ee ee ee 5 б % б % 6 % 4 Lx 5 4i— 51 id se 
18, 888. 8006 | Commercial Cable ce . | $100 8% 8 96 в о, 150 —160 150 —160 2 T 
1,841,209 Do. do. Sterling 500 yoar 4 E Deb. Stock Red. .. | Stock 2 S id 93 — 96 93 — 96 E vs 
16,000 Caba Telegraph sa oe was — Ae 10 4% | 4% | 66% 7— 8 T— 8 1 
rr Direct 8 sh T 10% Pret, ee ee oe ee oe ee oe о 4 x, 4 36 4 qq = 17 рУ Б 103 ” ve 
, pani eiegra ee ee ee ee ae ae e $— ee oe. 
6,000 Do. do. 10 9 Cum. Pref. és s Р н 5 ps 9 7 — н 7 — 8 Ба oe 
80,000 Do. do. 44 % Deba. ee ee oe os o0 е о 97 —101 О 94 —102 % oes ee 
60,7101 | Direct United States Cable 20 81% | 81% | 3% 10} — 10 10; — 103 e е 
87,800 | Direct West India 8 44% l Reg. Deb., within Nos. 1 to 1,200, Red. | 100 .. 99 —102 94 —101 x x 
4,000,000 | Eastein Telegraph, Ord. Stock ae s 86 ae .. | Btock | 7% 1% 1% 124 —129 121 —129 127 125 
1,955,565 Do. 84 % Pref. Stock oe 05 — | 100 s 90 — 93 90 — 93 9 91 
1,584,045 Do. 4 95 Mort. Deb. Stock Red. xs .. | Stock si 105 —108 106 —169 1074 ТА 

800,000 | Eastern Extension, Australasia, and Ghina өй ap" Se us 10 1% 1% 1% 12 — 124 12 — 123 12,5 13 

890,000 Do. 4 96 Deb. Stock Btock 5 i 101 —107 104 —107 Je е 

800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 | 100 . ee oe 98 —1С1 99 —102 .. ve 

900,000: Do. do. 4 Reg. Mort. Debs: (Mauritius Sub. ) 1 to 8,000 T . 100 —103 &. 100 —103 % .. .. 

180,227 | Globe Telegraph and Я us а “ө $a wie 10 5196 54% s NI— 9: 87— 94 9% RÀ 

180,042 Do. do. . "Pref. ee ee ee ee ee 1 ove 121— 1: 12 ты 1 134 127 

150,000 Great Northern Telegraph, of Copenhagen 10 15 % |15 9$ | 124% 22 — 23 224— 23 224 m 

62,5001 { Halifax and Bermudas Cable, 44 % 18% Mont. uc y within Nos. ) 100 ae " 99 —102 99 —102 ss 

17,000 | Indo-European Telegraph zi b . „ 95 |10% |10% | 10% 87 — 40 87 — 10 877 Se 

100,0003 | London Platino-Brazilian Telegraph, 6 % Debs, “© oe .. | 100 is ia se 97 —101 98 —102 zi T 
1,988,888 | National Telephone, Pref. Stock .. .. «ss 100 5% | 5% | 6% | 100 —102 100 —102 101 100 
1,966,667 Do. o. Def. Stock <a s 2 vs 2S ..| 100 M Vs 43° 77 — 79 76 — 78 763 76 

15,000 Do. do. 6 Cum. 1st Pref. .. ws ©» ds zs 10 6 6 6 18 — 14 18 — 14 es T 

15,000 А o. 6 % Cum. 2nd Pref. Е 44 10 6 6 6 13 — 14 13 — 14 os © 
2,250,000 Do. do. 5 9% Моп - cum. 8rd. Pref., 1 to 950,000 AP 2 b 5 5% 6 — 5 — 5} = m 

000, 0002 Do. do. 8 Deb. Stock В s. e 55€. we | Stock | 84% | 8j 82% 91 — 96 94 — 96 95 je 
600,000 Do. do. Deb. Stock Red. se 3. 100 4 g 4 $ 4% 101 —103 101 —103 102; 102} 
171,504 | Oriental Telephone а Elec. Nos. 1 to 171,504, fully pad. 1 6 6 6 96 12— 17 "m tà zm oe 
100,000: Pacific and European Tel., 4% Guar. Debs., 1 to 1,000 ñ .. | 100 © В в: —10) =} oe 2 

11,889 Reuter's . ee ee ee oe ee ee oe 8 5% 5% 2:9 74 s е 

8,808 | Submarine Cables Trusi vs e Я е 2. RA .. | Cert. A © ES 116 —121 116 —121 118 Re 

886,000 | United River Plate relephone х 5 7% | 1% 1% 6 5g 575 

40,000 Do. do. Cum. Pref., Nos. 1 to 40,000 ee 6 ee ee ee 5} 4 — ee . 
179,941 Do. do. 6 Debs, . • ee ao oe e Btock ee oe ee 104 —107 104 —107 ee ee 

15,608 | West African Telegraph, Shares 10 2% - 2% 5— 6 5— " 8 
150,000: West Coast of America, 4% Debs., 1 to 1,500 guar. by Bras. Sub. Tel. 100 - .. es 95 — 98 95 — 98 T T 
967,980 | Western Telegraph, ; Ltd., Don 1 to 207,990 А ve «s 10 1% 7 96 ew 12 — 124 12 — 124 123 1214 

76,0002 Do. Debs. Фа series, 1908 ee ee ee 100 ee ee ee 100 —103 100 —103 oe ев 

à e dt NU ana 593 =, \ рер B Stock Red. °з эө ee ec 100 i% ee ee NE 96 —101 99 . 
India ama elegrap . ee ee ee ee ee ee ` aq ee ae 
84,568 |^ Do. do. do, 6* Cum. Ist Pref. ae ès 10 $4 ©з ee { — 85 4 — 5 : 
4,669 Do. do, do. р Саш. 2nd Pref. ee 10 oe ** ыы 34 = 4 84— 1 * 
60,0008 Do. do. do. Debs., Nos. 1 to 1,800 .. | 100 3 T ae 98 —101 98 —101 as 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

90,000 | British Aluminium 7 % Cum. Pref. .. Ko wes е. Д0 T .. ve B — 4 B — 4 . è.. 
800,000: ро. do. 6% 1st Mort. Deb. Btock Вей, 2v ө .. | Stock - is А 98 — 87 2 — 87 T - 
100,000 | British Electric Traction z% š i. ss a as 10 9% 9% 8% 124— 13 124— 13 12 1 
100,000 = Do. do. 6 % Cum. Pret ee zee 10 . ee ee 11 тас 12 114— 12 11 11 
600,0002 Do. do, 5 % Perpetual Debenture Stock .. | Stock es 122 —125 —125 1241 121 
100,000 | British Insulated and Helsby Cables as " és s as 6 15 10 10 6 7 xd 7 А es 
100,000 Do. do. 6 96 Cum. Pref. oe as ee 5 e. ee eo 5 54— 57 ee ГЕЗ 

50,000 Do. do. 4 % m Mort. Deb. Red... e СЕЈ ee ee 100 ee ee ee 102 —106 102 —106 oe ee 

50,000 |{Browett, Lindley & Oo., А че s oe es £1 8 96 Nil Rol i^ mo à " А 

60,000 |f Do. do. "6% Cum. Frei. ax | 6% | 6% | .. | Mjótoló6 | мб юшщ 5 i 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . эз ae А 9 6 з Nil Nil i— — 14 “у у 
150,000 Do. do. Non-cum. 6 % Prei. S T 8 9 6 96 6 1— 1 1 — 14 gs , 
125,000: Do. o T PU. b. Btock . . ә ee Stock ee oe ee 97 —100 97 —100 994 ee 
125,000: Do. X ron. and Deb. Btock ee ee Btock ee ve 85 к 90 B — 90 ee ao 

85,000 Callender's Cable был йб + $^ Р i T 5 15 290 15 X 11 123 114— 13 114 114 

40,000 Do. do. do. b Ж Cum. Pref. ee Ф ee b ° е oe ee 51— es oe 

000% Do. do. do. 44 % 1st Mort, Deb. Stock Red. | Stock * e i 106 —110 106 —uó Я M 
1,960,014 | Central London Railway, Ord. Btock 0% “a «x .. | Stock so 4 $ 4 4 97 —100 97 —100 9н 97 
494,098 Do. do. 4 % Pref, Stock ee ee ee ee ee Stock ee 4 4 Ф 99 — 103 93 —102 100 es 
494,998 Do. do. Def. do. .. a“ s oa Stock 4% 4 < 99 —102 100 —103 100 T 
1,890,000 | City and South London Railway .. .. ... ee [Stock | 12% 2 % 65 — 60 63 — 60 594 583 

85,000 pone Oo., Be ist MA ON АЕ D i 8 500 re 8 8% 7326 5 % 2 — 23 2 — 9 z T 

. 8 ort eg. о 00, ап a= — 
100000 901 to 11,000 of £50 red. e ө — — | 100 —104 00101 

99,261 Edison & Swan United Elec. Light, “А ” shares, £8 paid, 1 to 99, al b 96 Nil zs 0 — 4 0 — ; "T 

17,139 Do. do. “ A " shares, 01—017,189.. b % Nil А là— + 9 14— 24 ae oe 
B44,0231 Do. do. 4 96 Deb. Stock Red. 100 ee oe oe 2 — 77 72 — 77 А ee 
100,000 Do. do. 5 Deb. stock Prov. Corta, ‘all pd. 100 К “з 77 — m 77 — 82 vá 28 
112,100 | Electric Construction, 1 to 112,1 s vs vs 9 6% 6% [`6 % 1— 11 12— 13 © bse 

81,890 pe е 1% Сат, Pref., 1 to 81,890 ie : 9 da $4 ‚з 24— 3 sa sa 

822.5001 4% Perp. 1st Mort. Deb. 8 Book ty 11] Stock] . їй өн —101 94 —101 B 8 

25,000 Gezeral weste ы (1900), 5 % Cum. Pref. А is vis 10 5 96 5% 5 % 94— 10 94— 10 91 os 
200,000 Do. Mort. Deb. we 4а è Stock з 97 —100 97 —100 Es a 
85,000 | Henley's (W. 1) Telegraph orks, Ord. Же ex wee E 5 20% | 9099 20 % 134— 144 11 — 15 "n ws 
85,000 Do. 8 i Pref. e e b 44% ee 5 — 5 — 53 51 51, 
48,060 Do. 4 ort. Deb, Stock ae ee Sto k ee ee 107 —111 108 —112 e. 6 ee 
60,000 | India-Rubber, байыры. & Telegraph Werks “a 0 % 110% | 10% 184 — 193 184— 193 184 T. 
800,0003 Do. do. do. 4 % ist Mort. Deb. 1 ee ae 100 —103 100 —]103 ee ee 
87,500 Liverpool Overhead Railway, G WWW 10 8% | 14% 14% 51 — bi 44— 5 ae oe 
10,000 |t do. Prei. 210 pal 1 e 104— 11 10{— 10; . ee 
87,850 Telegraph Construction and Maintenance. 13 | 173% |2 % 20 84 — 37 81 — 87 И Vs 
150,0001 4 5 етө Ваз., Nos. i to 41,500 Red, 1909 | 1 i 100 —103 100 —103 vs . 
640,000 Waterloo онла нау Ord. Stock ee oe oe ee ee 100 8 % 8 % 33% 94 = 97 94— У * ae 


t Quotations on Liverpool StockeExchange. 


— — —— 
— — 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 


Ораш, маво, end Буча Electric ( pd a pn itt- id. 
4 per cent. (September 3rd, 1903) 


National Meet Free Wiring, ii. 


Bank rate of diso 


q From Manchester Share List. 


— —— 
L7 a — 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 
Present Stock 


Closing Business done 
NAMB, or Dividends for the Quotations otations week ended 
issue, Share. last three years. Sept. 16th. Sept. 2 d. | Sept. 23rd, 1908, 
} 1900. | 1901. | 1902. 
100,000 | Blackheath and Greenwich Dist. 1 585 Light, Ord... " s 1 Ж èa - i 1 á— i 
100,000 Do. 4156 lst b. Stock, Prov. Certa. T 100 es a js 118 -191 118 —191 
90,000 | Brompton & Kensington El o Light, Sup., Ord., 1 to 90,000 .. b 6 96 8 96 8 96 1 11 10j— 11 
90,000 Do. do. % Саш, Pret. ws Б ы EX we 1 10 1 1 
60,000 Charing Сто and Strand Electricity Supply vs - Be 5 9% 10% 10 9$ 9 — 
70, 000 do. Cum. Pref. oe 6 ee eo oe 6 "- 6 
40,000 Do. do. ‹‹ City Undertaking Cum. Pref. . Б ee ee j ee 6 5 
pret *Ch aoe cit 0; i we Btock Red, ee ee ee ео 100 . Ф ee ee y er? d 104 —106 
, e ectri у ao у, eo ee oe b 4 — x 
170.506 Ci (29 don El trie Lightine 155 XT mé. cT i 5 ph 10 110— 11 
, {уо ndon Electric ting, 1—110, es we 10 0 b 6 1 1 
40,000 Do. 6 m. Pret. i бж 10 6 5 m m 13 — 14 18 — 14 
400, 000 Do. 6 Dip 'Btock, вопр. ie at 115) all paid ee oe ee ee ee 122 —197 122 —121 
800,000 Do. 44% 2nd Deb. Stock, v. Certs., all paid .. 100 A sa T 102 —105 109 —106 
40,000 | County of London & Brush Prov. Electric L hting , Ord. 1—40, 000. . 10 4% 4% 4% 74— 2 7 
90,000 Do. do. do. 6 % Pref., 40, 001—860, 000. . 10 si as " 11 12 11 
400, 000 Do. do. 43% Deb. Stock, Prov. Certs. (all paid) Red sa E" БЕ А 109 —119 109 —112 
60,000 | Edmundson's Electric Corporation, Ord. Sbares 35 б 1% 7 | 7% 17 1 
80,000 Do. ac 6 V Cum. Pref. .. Qa as ә m4 ate “s — 6 62 
131000 | Kensington and Knightabridg El at? Ont. ee ee MATE 19% | 10% | 10% 01 — 14 04 1 
А еп п an е Elec - 0 10 
90,000 52 do. do. 4 96 Debenture Stock ee Stock ae oe ee 108 —106 108 —106 
110,000 | London Electric Supply Corporation, Limited, Ord. .. НЕ z 8 aU és x 9 — 94 8 — 
49,840 Do. do. 6 96 Pret 6 oe oe . 54— 6 5}— t 
I. | metropolian киен dura, iioi t Meme beb вача ed ae | ар | | м 
, e po ec 8 upp у, ee eo 1 EE: 
20, 000 Do. do. Ist Mort. Deb. Stock ee eo oe eo ee b 109 —]118 109 —118 
250, 0003 Dx do. Mort. Deb. Stock Red  .. .. | Stook "T - T 97 —100 97 —100 
10,852 | Notting Hill Electric Lighting ss d ©» M: 10 7 $ 6 6 18 — 14 18 — 14 
40,000 | 8t. James' and Pall Mall Electric » Light, Ord. .. - " " b 144 144 144 154— 164 15 — 16 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 5 gi Vx ex 8— 9 8— 9 
150,000: Do. do. a B Deb. Btock Red ee 100 ee ee ee 98 —101 98 —101 
19,000 | Smithfield Marketa Electric sl ces то vê 828 Ka as b ix "m — = 
65,000 | South London 'Buppiy, бе. Supply vá sè oe ee Б we 23 1 4 4 
80,000 Urban Кесине Вирріу, 2а T is Us ac Б ө 25 os 5 — 5 — 
80,000 Do. iud Pref. oe ee ee ee ee 5 eo . oe 5 — 5 5 — 
110,000 Westminster Electric ‘Supp , Ord e es - 2s "a b 108% | 108% 12 19 — 14 13 — 14 
28,141 Do. do. б % Cum. Pref. ee ee ee ee 6 ee 6 — 64 6 — є 
* Subject to Founders Shares. f Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, September 23rd. 
ee ater Weekes oor = ee ee . 
CHEMICALS, &o. TUO ime шы METALS, &o. (continued). Lue ро e bus 
& Acid, H посо oe ee per сті. 6/- ee 9 Copper Bheet eo ee ee per ton a7 £4 Jec. 
& ” Nitric . oe ee «- per сті. 99/- ee 9 » ee per ton 271 £4 dee. 
в „ Oxalic.. $5 ea .. рег сті. 82/- és в n (Electrolytic) Bare .. рег ton £67 T 
a „ бири T - .. per cwt. 5/6 ae e » ii .. рег ton ETI А 
a е рег cwt. е oe 6 [T] Т) Roa .. per ton £69 e 
: Ammonia, Mariate į (orystal) .. per ton £88 10 s e i i Н.С. Wire per lb. EY . 
- .. рег ton £80 s f Ebonite Rod e» “ .. per lb. . 
о Bleachin powder . “8 vs .. per ton 44 10 vs i Sheet vs .. per lb. 87 T 
в Bisulphide of Carbon per ton £15 - п German Silver Wire .. per lb. 1/6 РА 
a Borax oe ee ee ee • рет ton 218 ee h Gutta-percha fine * ee ee per lb. 8/- we 
4 Bensole hay Vive 46 xi .. per gal. qj- ЧА h India-rubber, Para fine .. .. per lb. 4/8 inc. 
s RA .. per gal. 5 wa i Iron, Charcoal Sheets .. per ton £18 "x 
date sulphate T — .. рег ton 4 "T 15 ГЕ (Cleveland warrants) | per ton 45/1 Pid. dec. 
958 T .. per ton £94 vx 4 45 3 accordi e per ton From 211 a 
White Sugar T .. рег ton 281 T $^ Berap, es . per ton 47/8 to 60/- $5 
T Leven. - .. per а К Vs 4 , Wire, . No. .. per ton ч T 6 os 
с в у ee oe per LJ ee 
в Naphtha, Solvent (90% a Чо О). рег gal. 56 i d Lead, English Ingot .. .. perton (t enm 10] | 26 der. 
а Potash, Bichromate, in casks .. per ib. Bd. s A " Sheet  .. ... perton £18 
a „ Caustic (15/0095).. .. per ton £94 $i 2 Manganin Wire No. . per Id. 8/- е 
r „ Bisulphate ea .. per ton £85 a g Mercury per bot. £8 76 
@ Shellac .. per owt. 167/- 5 4 Mica (in original cases) small .. Per Ib. 4d. to 1/6 
a Sulphate of Magnesia T .. рег ton 44 10 s d n » " medium per 10, 2/6 to 8/9 
а Sulphur, Sublimed Flowers .. рег ton £6 10 " large .. per lb. 4/- to 7/9 
@ „ one ered oo per ton £5 10 oh p Phosphor Bronse, plain castings per lb. 1/- to 1794 T 
ав Lum .. рег ton £5 «s р » rolled bars & rods per lb. to 1/4 ee 
a Soda. Caustic (white T 9) .. per ton £10 15 oe Р ” „ strip & sheet per lb. m 1/2 T 
: » Crystals s per ton 48 i o Platinum a .. рет os. A ee 
а „ RBichromate, ‘casks. . .. per lb, 24d. а Silicium Bronze Wire . per lb. 10d. to 1/- А 
{ Stec l, Magnet, асо'а'к to desc' р' п рет боп £58 - 
METALS, &o. 99 79 bart ee ee uei ew [] 
b Aluminium Ingote, in ton lots .. рег ton £130 ЗЫ „ Tin, Block + ee ж + рег ton { 4121 } fioe 
b " in ton lots .. perton £168 id 9 „ Foil .. per lb. 1/6 T: 
Sheet, in ton lots .. per ton 4166 "E n Wire, Nos. 1 to 16 . . per lb. 11 ee 
P Babblit's metal i ingots . per ton £48 to £185 dec. p White Anti-friction Metale— 
e Brass (rolled metal 2" to 12 basia per lb. 7d. ia “White Ant” brand per ton £42 to £65 T 
€ „ Tube (brased) Vs . per lb. . j Yarns, 2/108 Grey Cotton, on sp'ls per lb. 8d. ke 
9 » » (solid drawn).. .. per lb. 7 zd. dec. j „ 6 lea. Flax. .. per lb. " oe 
€ » fre, basis. . T . per lb. 7d. bu їі » 8 ply 10 lbs. Russian per lb. . e 
с Copper Tubes (brased) .. .. per lb. 9а. а. dec. j „ 10 Ibs. Russian, single. per Ib. д . 
(solid drawn) .. per lb. эн. . дес. j 80 Ibs. Jute rove per ton 1 e 
М Copper Bars (best selected .. рег ton £71 #4 dec. k Zino, Sh’ (Vieille Montagne bnd ) per ten £94 6 e 


Ni ary om supplied by Messrs.:—a G. Boor & Co.; b The Britith Aluminium Co., Ltd.; с Thos. Bolton à Sons., Ltd. ; d F. Wiggins & Sons.; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shekspeare; h Edward J ill & Co.; ( Bolling & Iowe; j Walter H. Hindley and 
Co., Ltd.; & Morris Ashby, Ltd. ; ; m W. T. Glover & Аз. Ltd.: n P. Ormiston & Sons; 0 Johnson, Matthey & Co., Ltd.; Р The Phosphor Bronze Co., Ltd. 


— ES — — — — 
— — ee —— —— — — 4 


— — — —— — — À—M 


ELECTRIC TRAMWAY AND RAI RAILWAY TRAFFIC E RECEIPTS. _ 


Week | Receipte for Miles | Week | Receipts for Miles 

Locality. ending the week, Total to date. open. Locality. ding . the week. |. week. Total to date. open. 

£ | 4 & ae. | ре £ re фу 
Aberdeen .. ..  ..|S8ep.19 | 1,1(5 | +161 21,176 + 2,712 10 — 2 (South Staffordshire . Sep. 11 1091 146 ie | 
Birmingham ee А „ 19 | 5,095 | +144 192, 116| + 8,488; — | — | & | Bwansesa .. ©» i n 1 574 | + 88 e 
Bourne outh ee 997 16 1,167 — — — 104 —Ó ее 8 Taunton ee ee es 99 11 62 mS 14 [t 
Blaekbum .. .. e| — —- — | — — 12 1+1 s b Waden bun ана" 11 438 | +12 ү 
Blackpool . „ 17| 1,90 — 21 30,649 — 140 — 8 eston-super-Mare.. „ 9 28 | — 61 +% 
Blackpool and Fleetwood , 19 | 1,082 | - 62 | 16,09|— 109| 7 — | E Wolverhampton Dist| „ 11 896 | + 67 +8 
iet ле жыл 1,8`4 | +993! 47,416 | + 6,321 | 55 — | & |f Wrexbam „ 11 137 — = |= 

Bradl. rå ..  .. Aug. 923 | 4,267 | +579 | 81,2276 | 13,000 41 4 L Yorks, Woollen Dist. ..| „ 11 486 | — 8 — 
Brighton.  ..|tep. 20 95 | — 18 33,181 — 64 | — g Cardiff „ 191997 | +417 14 — 
Brisa‘ ol ee ee ee ve 18 4,894 — 78 =» — 28 — Chatham 4 "District Co. rT) 17 696 + 51 8-53 = 
Burnley ee es ** 19 851 4 115 — — 73 — Dover oe ee LES [1] )9 269 + 1 3 E 
[E District | „ H| 14| — 6.62 — 44 — Dublin  .. .. „ 18 480] | +105 46} |+ і 
ic at 621 | + 20 16.350 + 421| 6 | — East Ham. „, 19 708 | 4182 b +} 

арр carob. * 11 934 | + 23 | 80,567 | + f. 011 — |9 | Glasgow .. „ 19 14.888 | +1692 6 + i 

„ 11] 95 | + 51 | 81,485 4 4892 -£3le|Hul.. .. .. .. n 19 1,803 | + 94 n |: 

O Gravesend Northfleet „ 11 297 | + 62 8.740 + 639 — |4 likeston as E" è „ '6 168 — $1 
Greenock—Pt.Glasgow| „ 11 560 — 50 | 19,924 + 1,450 — Iste of Thant „ 19 | 1,050 | —216 103 | — 
Hartlepool .. „, 11 809 | + 18| 9.808 + 401 +2 |2 Leeds „% 19| 5,498 | +265 41 j- 
.Kidderminster.. ..| 4, U 141 — 12 4819| + 186 — |B Liverpool. „ 121 + 136 10 — 
$ Merthyr .. „ 11 219 | + 15 7, — 229 8 | — Manchester . „ 19 11.761 | 4 6353 B — 
gj Middleton as - s 11 911 | + 85, 11,692 | + 1,486 | 9% | — A Newcastle .. Ve (| „ 19; 8998 | +464 n -— 
‘Oldham—Ashton — ..| „ 11|] 690 | —:00 | 20,947 + 1,46 | 8 | — Portsmouth — ..  .. „ 19, 1.928 | + 93 3 |- 
a Peterborough ee ee ee 1 1 166 — 5,3€3 T — — Salford se ee ee Aug. 24 3,856 t 1135 80 EN 
Pole .. .. „ 1 898 | + 40 11,997 | + 1,724 A — Southampton  ..|Bep. 17 | 1,000 | — 48 9 3 
Potteries „ 11 1,706 | + 78 | 56,498 | + 8,026 — |, Sunderland „ £0 | 1,91 | +718 3 |+? 
Rothesay.. ee T и 11 164 | — 46 5,594 | + 1,090 — Central London Railway » 19! 5900 | — £4 6 — 

| guea nan ee е, п 9 96 [ME 9,162 — — Ci and B. London Ry. [T] 10 2,482 - 869 d E 
Southport ee ee s 11 339 4 49 11,642 + й,С60 — Dublin and Lucan Riwy. " 50 133 — 1 = 

Liverpool Overhead Ry. „ 20 | 1,90 | +116 6 


Y 
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THE GAS ENGINE AND ITS FUTURE. 
(Concluded from page 478.) 


FiEgLDING GAS ENGINE, 

The “ Fielding" gas engines, manufactured by Messrs. 
Fielding & Platt, Ltd., Gloucetter, are of the horizontal and 
vertical types. "The horizontal single-cylirder engines are 
made in powers up to 300 B II. P., while the vertical four- 
cylinder engines are capable of developirg ор to 750 B H. P. 


FIELDING & PLA „_ 


1 


- 
7, 
мч. 


Frecpina Tyre: Еа. 1.— HORIZONTAL EnGrE. 


with retort gas, with a maximum piston speed of 900 ft. per 
minute. With the four-cylinder engines the supply of gos 
and air is controlled’ by a piston valve actuated by the 
governor, which cuts cff the gas and air proportionately. 
The cycle in both the horizontal and vertical engines is the 
Otto four- cycle. | 

The vertical multi-cylinder engines, having enclosed crank 
chambers, are largely self-lubricating, while owing to their 
efficient balancing, vibration is reduced to à minimum. 

This firm supplies the gas-producer plant, as well as а 
“self-starter " on a patented principle, so that it is pre- 
pared to undertake complete installations for the driving of 
dynamos. 

Fig. 1 shows the single cylinder 
horizontal type up to 300 B. H. P., while 
fig. 2 illustrates the four-cylinder vertical — — 
type up to 750 B. H. P. ' 


From the numerous examples now on 
the market, it will be noticed that the 
Otto four-cycle type is still mostly pre- 
ferred, and a study of the different 
engines described will give the explanation. 
Engines built on the Otto four-cycle 
principle are capable of giving a thermal 
efficiency of from 25 to 30 per cent. ; 
but it will be noticed that tke two 
strokes in which there is no pre-sure 
in the cylinder—ie.,the operations of 
discharging the products of combustion 
and drawing in the new chargc— are per- 
formed by the movements of heavy 
machinery — viz, the trunk piston, 
connecting rod, &c. Where the cyclic 
regularity is not of great importance, 
this type of engine gives very sutisfuctory 
resulta, as large cylinder area can be а 
adopted with the maximum of simpli- 
city in regard to the details of the 
machine. However, the necessity for a | 
minimum of cyclic irregularity associated with as сош- 
pact an engine as possible, has induced gas engine builders 
to carry out the two almost non-pressure ‘Strokes in 
separate cylinders, so as to tring down the first cost of 
the machine. | 

To obtain the necessary cycle regularity required for 
driving alternators, two methods sr» open—either to have a 
number of cylinders grouped rourd tke crankshaft, so that 
the impulses are frequent, or to increase the number of 
impulses in the cylinder employed. 


The first method entails a considerable capital cutlay, so 
that the two-cycle engine has been resorted to by eome 
makers The Otto four-cycle principle does not require the 
gas to be delivered to the engine under any considerable 
pressure, so that the risk of ges leakege is reduced to a 
minimum ; the two-cycle and other methods, which depend 
upon the gas being delivered under preseure to the main 
cylinder, іпсгеағе tbe liability to the les kage of а highly 
poisonous gas, not readily detected by smell. However, it 
raust; be pointed out that there is not any great possibility 
of a serious leak cccurring. 

Those systems which deliver the gas under pressure to 
the main cylinder while tke exbanst valve is open, or, as it 
might better be expressed, before tke exhaust valve has 
closed, are liable to permit а portion of the gas to escape 
through the exhaust valve, but as the gaseous fuel is zo low 
in value compared with natural or retort gas, the 
improvement in the regular running of the engine counter- 
balances this defect. 

As will have been noted, some makers prefer to retain 
the Otto four-cycle, but make the cylinders double-acting. 

While the large gas engine has been developed by British 
and Continental engineers, we have a further instance of the 
great enterprise of Americans when they are convinced that 
they have got hold of a gocd thing. We refer to tke instal- 
lation of gas engines at the works of the Lackawanna Steel 
Co., at Buffalo. 

Though the Westinghoute Machine Co. only completed 
the first large gas engine in that country in 1899, which 
was one of 650 H.P., the Lackawanra Co. Бате alret dy 
started the first of eight 1,000-н.р. Kórting gas engines, 
which are to be driven by blast furnace gae, and usd for 
driving electric generators direct coupled ; the complete 
installation includes 16 2, 000-H. P. blast furnace gas engines 
of the same type, but these are to be uted for blowirg pur- 
poses. A description of the engines appeared in Machinery, 
January, 1903. These are by no means the only gas engines 
of large power now in operation or building in the United 
States, as engines of 1,000 or more H.r. have been made 
by the Snow Steam Pump Works, Buffalo, the De La 
Vergne Refrigerating Machine Co., New York, the Westing- 
house Machine Co., and others; our object in quoting these 
large installations is to indicate the confidence the gas 


22 


и oa Я" | | Fx 
oa | Ка * 2 

T - DINT A PETTI 

cHOUCESTER 


FikLD)NG Typz: Рс. 2 —Уввтісаг, FOUR-CYLISDER ERO NI. 


engine is inspiring in its economical, satisfactory, and reli- 
able qualities, developed in the short space of a few years. 

We give below the dates of some of our issues which have 
included articles relating to this subject :— 


“The Utilisation of Blast-Furnace Gas in the Generation of 
Electricity,” December 15th aod 22nd, 1899. 

“The Utilisation of High Furnace Gases for Power in Gas 
Engines," December 29tb, 1899. 

“ The Utilisation of Blast-Furnace Gas for tbe Development of 
Power by Gas Engines,” April 27th, 1900. 

" Blast Furnace Gas Power Installation,” December 14th, 1900. 


e 
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Practical Considerations Involved in the Generation of Power 
by Blast-Furnace Gas,” December, 1900. 

“ Power Gas and Large Gas Engines,” January 25th, February 1st, 
and February 15th, 1901. 

“The Dynamo as an Adjunct to the Blast Furnace,” January 3rd, 
1902. 

„Motive Power from Blast-Furnace Gases,” January 17th, 1902. 

“ Electric Power from Blast-Furnace Gas,” September 12th, 1902. 

* Blast-Furnace Gas Power,” September 12th, 1902. 

“A Study of Power Gas,” October 3186, 1902. 

Recent Progress in Large Gas Engines," October 24th, 31st, and 
November 14th, 21st, 1902. 

“ Gas Engines for Central Stations," December 19th, 1902. 

"'The Use of Blast-Furnace Gas in Gas Engines,” January 29th, 


1903. 
The following articles on modern gas engine installations 
have appeared in our issues :— 


“Northwich Electricity Works,” February 1st, 1901. 
“ Walthamstow Electricity Works," October 18th, 1901. 


We may also mention a paper on— 


“ Ignition and Ignition Gears for Internal Combustion Engines," 
by Н. Mensforth, before the Sheffield Engineering Society, Afechani- 
cal World, May 9th, 1902. 

Ав indicating the dimensions of large gas engines, we 
give the following table, but of course there are other 
more important considerations entering into the question of 
the driving of alternators, &c. :— 


COMPARATIVE WEIGHTS OF Gas ENGINES.“ 


| Approximate | Approximate Approximate 


Type. B.H.P. ан ö breadth їп „ 

E а cma ca = 
Körting. 400 30 | 18 50 tons 
(iasmotoren- | 

Fabrik Deutz } ue us | 187 | H9 „ 
Cockerill single 
cylinder 600 = | рУ 125 „ 
Korting ... .. 700 41 | 23 127 „ 

5 s .. 1, 000 49 | 29 190 „ 


| 


* R. M. Neilson, the Afechanical World, March 6th, 1903. 


— 


THE RELATIVE IMPORTANCE OF LIFE- 
QUARDS AND BRAKES. 


THE tramways engineer in England finds that between the 
inventors of lifeguards, dry seats and trolley heads, he has 
quite enough to occupy him without attending to his ordinary 
work ; and, going to the Tramways Exhibition, he finds that 
he has to walk warily to avoid being snapped’ up by some 
new lifeguard in operation. Altogether he is sick of Шеш. 
Not so the three tramway authorities of Dresden. Pub- 
licity was given recently to their offer of prizes for the best 
guards sent to them. The German lifeguard inventor must 
be a modest and retiring individual. In England no prize 
is required to drag the genius from his den ; in fact, it 
seems to some of us that a prize should be given to the man 
who invents the least number of lifeguards in any year. 
Dresden called the whirlwind, and it duly arrived with 
454 models-and drawings! After all, if one must have a 
surfeit of any device, it ів better to have it all at once, and 
then to ban it for ever. Out of that multitude of models 
and drawings, seven only were selected by the jury as worth 
considering. Our experience led us to anticipate that result, 
and we manifested no astonishment when we read in the 
Engineer, that in those seven were embodied no new ideas. 
Certainly, the Dresden jury of engineers and managers have 
had their surfeit, for they arrived at the conclusion that the 
lifeguard is of secondary importance to a powerful and 
reliable brake in the bands of a well-trained driver, while 
they desire to see the under-side of the platform cleared of 
all parts that are low enough to strike any unfortunate who 
has fallen in front of the car. That is one of the suggestions 
lately made by the Board of Trade, and a good one it is, 
although it may be an expensive matter to make the neces- 
sary alterations on the older cars, as it involves exchanging 
the fixed step for a folding step interlocked with the gate, 
which will hardly be done on any but cars yet to be built, 
and not then, unless the Board of Trade inspectors frown 
very heavily. . 
Of course, the Dresden people are quite right in makin 


the strongest point of a powerful and well-applied brake, 
but there are, alas, too many cases in which the most perfect 
brake, controlled by an ideal motorman, would be useless 
alone to prevent personal injury. In such cases the safety 
of the individual under the platform must depend on the 
efficiency of the lifeguard, and, as everyone knows, it is 
possible to make or to buy quite cheaply a guard of the 
trigger, or advance gate type, which is as certain in operation 
as any guard is ever likely to be. For about £4 per car the 
guard we have in mind can be made and fitted, without 
enriching any of the myriad inventors, who have mostly 
succeeded in patenting the same things. As it works well 
under hard tramway conditions, it is, of course, simple in 
construction. If set correctly (having due regard to any 
abnormal inequalities of surface on the route over which it 
will pass), and if examined occasionally, like any other part 
of the mechanism of a car, its action is prompt and certain, 
and the cost of upkeep—so heavy with many of the guards 
on the market—is small. All this is interesting if you 
must have a trigger-guard, but, to our minds, the Liverpool 
plough-guard fulfils the essential conditions as по other 
guard does at the present time. mu 
As tending to bear out the statement that better braking 
appliances, and highly trained men, must necessarily be fol- 
lowed by a decreased casualty list, the records of the Asso- 
ciation of German Tramway and Secondary Railway 
Administrations for last year show—as quoted by the 
Enyineer—that although the number of tramway enterprises 
included in the return has risen from 110 in 1901 to 117 
in 1902, the car-kilometres run have increased by 22 millions, 
and the passengers carried have increased by 29 millions, the 
serious accidents have decreased from 703 in 1901 to 636 
in 1902, the reduction being made chiefly in fatal accidents. 
It may be that as the number of cars in the streets increases, 
so the foot-passenger becomes more cautious, and children 
are more carefully watched and specially warned of the 
danger of playing near tramlines, in which case we should 
not look for accidents to increase in the same ratio as the 
increase of traffic; but we are inclined to agree with the 
Association that the best part of the reduction can be 
assigned to brakes and brakesmen. О, 
No English line can hope to make a similar reduction in 
its casualties unless the men, first of all, are picked ; then 
trained as carefully as the importance of their duties demands 
and, finally, held with a firm grip of discipline while they 


are in the service. 
| 


` SOUTHPORT ONE-MAN ELECTRIC CAR. 


SOUTHPORT has lately become quite as famous in the tram- 
way world with its “one-man” саг as Devonport with its 
automatic regenerative control, which returns energy to the 
line in descending hills. | 

The keenest interest is taken in the new “demi” or 
* one-man ” car, which, during the last few weeks, has been 
undergoing its trial and Board of Trade inspection at South- 
port, both of which have now been brought to a successful 
close. | 

The population of Southport and Birkdale is 61,000, and 
the tramways cover 17 miles of route, equal to 3,600 of 
population per mile; nevertheless, last year the Southport 
Tramway Co. made a loss of £2,000, and the Corporation à 
loss of £1,200. This may be due to the fact that the case 
of Southport 1s peculiar, and requires peculiar remedies. 
Time is not valuable to the majority of the residents in 
Southport, so many people walk for exercise, and save their 
pennies, The result is that the luxurious electric cars m8y 
at some times be seen running with only three or four 
passengers. l 

To get over this difficulty, the“ one-man car, to which 
we have oalled attention lately, has been designed by Mr. 
J. S. Raworth, the chairman of the Southport Tramways 
Co., for use on lines which at certain periods of the day or 
year cannot support the comparatively high working 
expenses of a full-sized car. It weighs about 44 tons, ar 
seating capacity for 20 passengers, and is fitted with ban 
and electric brakes and brush lifeguards. | 

It is constructed so that one man (the driver) can 
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perform all the duties necessary for working the car, thus 
dispensing with the conductor's services. Passengers enter 
by the driver's platform, and put their fares in a box. The 
rear step is folded up and locked by the gate. 

Between the part of the platform occupied by the driver, 
and the entrance to the body of the car, is a bar, which, on 
being lifted to admit passengers, temporarily cuts cff the 


" ONE-MaAN " ELECTRIC Car. 


current, or in the event of the driver becoming incapacitated, 
and anyone going to his assistance, che lifting of the bar 
stops the car. 

The car cannot be started until the gate is closed. 

The controller handle moves with the force of one finger, 
and every position of the handle agrees with a certain speed 
of the car. The forward position gives full speed, and the 
backward position, no speed. Therefore, to stop the car it 
is necessary only to pull back the handle. 

The equipment consiets of one Brush 800 C motor, the 
fields of which have been specially wound to svit the 
control, which is on the regenerative system. Although the 
line at Southport is practically level, this system of control 


has been adopted on account of the ease and perfection of 


manipulation which it affords. 
from 4 to 17 miles an hour. 

At each end of the car is a smoking compartment, where 
three persons can sit. | 

From a large number of trial runs the mean consumption 
of energy as measured on the car, appears to be 0:28 unit 
per car-mile. This energy consumption is not exceptional, 
considering that the present large cars of the company 
(carrying 56 passengers) absorb only 95 unit per ir- mile. 

The actual running cost per car-mile of the car is 
estimated as follows :— 


The range of speed varies 


Energy, 0:28 unit at 2d. = 0°56d. 
Labour, one man at 1d. = 1004. 
Repairs so i = 70d. 

2:264. 


It will therefore be seen that this car will enable a com- 
pany to run a much more frequent service on lines which at 
present can hardly maintain а 15 or 20 minutes' service, 
and will bring the benefits of electric traction to some 
districts which without it could not profitably be served. 

It has been estimated that the use of these cars during 
the slack periods of the day and year would go a long 
way toward converting the losses of last year into 


profits for both the Southport company and the Cor- 
poration. 

Fig. 1 is a plan showing the general arrangement of 
seating accommodation, locking gear, &c. ; fig. 2 ів from a 
photograph of the car. 


MOTOR-GENERATORS AND ROTARY 
CONVERTERS, 


By H. M. HOBART. 


A SYNCHRONOUS motor in a sub-station will, of course, have 
the same percentage speed regulation as the central station 
generators from which it is supplied. Consequently a 
continuous current generator directly driven by it, is in all 
respects the equivalent of a continuous current generator direct 
connected to an engine with this percen‘age speed regulation. 
It may be shunt-wound, or it may be compounded for 
constant terminal voltage at all loads, or for a voltage 
increasing with the load. The amount of logs in the high- 
tension transmission line has no influence upon its operation. 
One may, and in long-distance transmissions must, from 
economical considerations, have 20 per cent. voltage drop, or 
even higher, in the high tension line, and yet may have just 
as perfect voltage regulation ас the commutator of the 
continuous current generator as could be obtained with 
5 per cent. drop or less. Thus, in a case where motor- 
generators are employed, one will expend just so much for 
transmission cables as to obtain maximum economy when 
estimated on the basis of the interest on this capital outlay 
for cables and the cost of producing the energy dissipated 
in the transmission line. But when rotary converters ате 
used, it becomes practically impossible to obtain satie- 
factory automatic control of the commutator voltage with 
more than from 5 per cent. to 10 per cent. resistance drop in 
the high-tension line, and a thoroughly excellent result is 
only to be obtained by a very low resistance drop. Hence a 
successful plant with rotary converters in the sub-stations 
only becomes economically possible where the length of 
transmission is not great, or where a higher voltage is 
employed for transmission than would be required for the 
operation of motor-generators. Although these considera- 
tions have not heretofore been so prominently emphasised in 
comparing the two systems, they corroborate the generally 
accepted view that the uee of rotary converters is attended 
with higher efficiency in operation than is the case where 
motor-generators are used. But they are at variance with 
another generally accepted conclusion, namely, that a lesser 
first cost may be attained by the use of rotary converters. 
This may sometimes be the case for short distances, but 
for other conditions the greatly increased outlay neces- 
sary for cables will generally lead to the opposite result. 
Thus the question resolves itself—for any given case—into 
comparing the greater interest on capital expenditure when 
rotary converters are used, against the coet of operation with 
motor-generators. For conditions where this comparison 
shows little to choose between the two systems, motor- 
generators should be employed on the score of their great 
superiority in convenience of operation. In order to demon- 
strate the soundness of this position, the properties of these 
two types of apparatus will be examined. 

Consider the case of a hypothetical synchronous motor 
and transmission system for which the following assump- 
tions would hold :— 

1. No reactance in armature. 

2. No resistance in armature. 

3. Constant voltage at collector rings. 

The phase characteristics of such a motor would resemble 
the curves of fig. 1, where а given constant field excitation 
corresponds to minimum current input for all loads, i.e., to 
unity power factor. | 

Suppose next that assumptions 2 and 8 still hold good, 
but that the armature bas reactance. In proportion to the 
magnitude of this reactance the curve of field excitation for 
unity power factor will bend toward the right, as shown in 
fig. 2. 

P Should, on the other hand, assumptions 1 and 3. hold 
good, but should allowance require, to be made for the 
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resistance of the armature windinga, fig. 1 would be modified 
in the manner shown in fig. 3, the curve of field excitation 
for unity power factor sloping to the left. 

If, instead of the third assumption to the effect that there 
is constant voltage at the armature terminals of the 
synchronous motor, there is a drop of voltage in the line 
proportional to the load on the motor, the curve will be 
modified in the sime way as by resistance drop in the 
armature, and the slope to the left will be greater the greater 
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the line drop. If the arrangements should be such that the 
terminal voltage increased with the load, the effect would be 
to redace the slope to the left occasioned by the armature 
resistance, or, with sufficient rise in terminal voltage, to 
bring the line back to the vertical, or even to swing it over 
to a slope to the right. Now, when a continuous-current 
generator is directly driven from such a synchronous motor, 
the commutator voltage, according to the method of 
excitation, may automatically decrease, remain constant, or 
increase with the load, and this source may be employed for 
the excitation of the synchronous motor. The net result 
from these considerations is that we may readily arrange, if 
necessary, by series coils in addition to shunt coils* for a 
synchronous motor to be automatically excited with field 
currents suitable to secure practically unity power factor at 
all Joads. This is the condition for a minimum loss of 
energy in tbe high-tension transmission line, and for a 
minimum outlay for copper. 

We may illustrate this by a practical case. Let a three- 
phase synchronous motor be direct connected to a continuous 
current generator of 800-K w. rated output, compounded for 

a terminal voltage of 500 volts at no load, and 525 volts at 
full load. At 89 per cent. combined efficiency for the set, the 
synchronous motor will absorb 


800 
0:89 
The motor has an external stationary armature with Y- 
connected windings, fed over a three-core cable direct from 
the central station, no other apparatus being supplied from 
this cable. The central station voltage is maintained con- 
stant at 5,800 volts, and at full load of the synchronous 
motor at unity power factor, the drop in transmission line 
plus armature resistance, is 10 per cent. per phase, the voltage 
at the motor (considering the armature resistance to be 
transferred and added to the line) thus falling from 5,800 
volts at no load to 


5,800 x "90 = 5,200 volts 


= 900 Kw. at full load. 


at full load. 
The voltage per phase in the armature is 
5.800 
p AAR volts at no load, 
and 270 = 3,000 volts at full load. 
í 


* In the few cases where a compound-wound synchronous 
motor would be necessary, the armature would have to be of the 
internal revolving type. 


Fia 2. 


The current per phase is thus 
Ric pied 


100 amperes, the reactance voltage per phase is 1,000 volts, 
and let the combined armature strength of the three phases 
amount to 4,200 maximum ampere-turns per pole. Let the 
field excitation required for 5,800 terminal volts at no load, 
equal 7,000 ampere-turas per pole. 
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Fis. 3. 
The first step is to find the field excitation co nding 
to 100 amperes per phase at unity power factor and 5,200 


t; rminal volts. | 
We will take into account the saturation by estimating 
the ло load ampere turns for 5,200 terminal volta, at 


'96 x 5,800 x 7,000 = 6,000 ampere-turns. 
The armature demagnetisation, at 100 amperes and unity 
power factor, amounts to 


5000 x 4,900 = 32 x 4,200 = 1,350 


3,000 
ampere-turns. 


Hence at full load of 100 amperes ioput, and 5,200 
terminal volts, the excitation required for unity power factor 
would be 

6,000 + 1,350 = 7,350 ampere-turns ; 


and to obtain approximately unity power factor from 
no load to full load, the field excitation should automatically 
increase from 7,000 to 7,350 ampere-turns per pole, that is, 
by 5 per cent. 

This corresponds to the over-compounding provided for 
the direct-connected continuous-current generator (500 volts 
at no load up to 525 volts at full load), hence the excitation 
of the synchronous motor may be provided from that 
source, and an automatic control of the power factor at 
approximately unity will be obtained for all loads Of 
course it із by no means necessary to obtain во close an agree- 
ment, since a very considerable deviation from the correct 
excitation will not occasion more than 1 or 2 per cent. 
deviation from unity power factor. It is evident that by 
designing a synchronous motor with suitable armature 
inductance, armature strength, resistance and degree of 
saturation, it may be arranged for automatic operation at 
practically unity power factor for any reasonable value of 
line drop and over-compounding of the continuous-current 
generator which it drives. 

Although the constants of the synchronous motor used 
for illustrating this explanation, were chosen at random and 
are in no sense put forward as representing an ideal or even 
carefully considered design, it may be of interest to plot its 
estimated phase characteristics when operated under 
conditions set forth. These are given in fig. 4 for no load, 
half load and full load. The curve passing through the 
minimum points corresponds to unity power factor, but 
excitations corresponding to any part of the shaded area 
shown, will give at least 0°99 power factor, thus permitting 
at full load a total range of variation of the excitation, of 
about 20 per cent., so that it would not be worth while to 
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modify the design of the synchronous motor for the sake of 
obtaining better conditions in this respect, even for very 
different line constants, or requirements ав to over- 
compounding of the continuous current generator. 

The characteristic curves of fig. 4 were estimated on the 
basis of the armature's magnetomotive force being equivalent 
to that of the field spools in the proportion of 

1 roo:-mean-square ampere-turn per pole per phase, 
representing a resultant armature strength per pole capable 
of replacing 


1 x У? х 2 = 2:88 ampere-turns per field spool, 
this being a proportion experimentally verified by an 
analysis of 14 three-phase machines of a wide range of 
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designs, and out of which the values for all but one fell 
within 12 per cent. above and below this mean value. 

It should not be necessary to follow up this investigation 
any further, so far as concerns demonstrating that, wish any 
line logs that could be economically permitted, synchronous 
motors with automatic control for high power factor may be 
satisfactorily employed to drive continuous current generators, 
which latter, with any range of compounding within customary 

uirements, may serve as supply foi the synchronous motor’s 
field excitation. 

It will now be demonstrated that, with rotary converters, 
а very different state of affairs exists in this respect. 

First, an examination must be made into the magneto- 
motive force exerted by the armature currents in a rotary 

converter. With the customary windings for three-phase 
synchronous motors, the armature coils are so broad in 
proportion to the breadth of the pole face, and thote 
corresponding to any one phase are во situated with respect 
to one another, that nearly the entire flux set up by the 
field spools and emanating from the pole face, is simul- 
taneously and completed linked with the total number of 
turns per armature coil per phase. But in rotary converters 
this is not the case, for as may be seen from fig. 5, the con- 
doctors of a single phase are spread out over two-thirds of 
the polar pit: h, and only that small portion of the total flux 
which enters the armature through the intervening one-third 
of the polar pitch is simultaneously linked with the total 
number of armature turns. For tbis reason it follows that a 
given number of ampere-turns in the field spool are mach 
less effective in tetting up lines, which shall become linked 
simultaneously with the armature turns of any one phase, 
than is the case with the windings customarily employed in 
synchronous motors. 


An analysis of the observed no-load phase characteristic 
curves of 12 three-phase rotary converters of a wide range of 
ratings with respect to the outputs, speeds, periodicities and 
voltages, yielded as an average result for estimating the 
effectiveness of the armature magneto-motive for replacing 
the field magneto-motive force, the following rule :— 

„When in a rotary converter the mag neto - motive force 
is derived from the armature winding itself, in virtue of the 
wattless component of the alternating current entering the 


Diagram of relative arrangement of the armature conductors in the 
three phases д, B and c of а three-pbase rotary converter. The overlapping 
of these phases is to be nosed. 


: Fic. 5. 


armature, a root-mean square (R.M.S.) value of the 
armature ampere-turns per pole-piece per phase, represented 
by 1:00, equals in cffectiveness a field excitation of 4:30." 

Thus, with such а distributed three-phase winding, and 
the pole breadths cuetomarily employed in rotary converters, 
the magneto-motive force of the field spools is, in practice, 
2:83 
4°30 
normal three-phase winding and the pole breadtbs employed 
in synchronous motors. : 

For so-called віх-рһаве .rotary converters а constant 
intermediate between the values of 2 83 and 4:30 should be 


but 63 per cent. ( = 63 ) ав effective as with the 


Diagram of relative arrangement of the armature conductors customarily 
employed in the three phases a, 5 and c of a three-phase rotary converter. 
Also corresponds to the relative arrangement in a three-phase rotary con · 
verter with six slip rings, generally called a six - phase rotary converter." 


Fic. 6. 


obtained, for the armature winding per phase is then distri- 
buted over but one-third of the surface, as shown in fig. 6, 
thus being equivalent in this respect. to a three-phase-wound 
synchronous motor, although still handicapped by the general 
practice of employing greater pole breadths in rotary con- 
verters, It must, however, be stated that an analysis of the 
small amount of experimental data available on rotary con- 
verters with six slip rings, failed to reveal this difference ; in 
fact, the magneto-motive force relations appeared to be the 
same as for rotary converters with three slip rings, and, 
pending sufficient experimental data to the contrary, should 
so taken. | 

The expression “ віх-рһағе rotary converter" is slightly 
misleading. It would be better described as а three-phase 
machine with віх slip-rings. For the purpose of this dis- 
cussion it is immaterial whether it is distinctly kept in mind 
that the machine has six rings, and it will b2 convenient to 
denote by ү current, the current equivalent to one branch 
of the y in a y-connected synchronous motor of the same 
capacity and voltage.* Similarly, by ү voltage will be 
denoted the voltage from the common connection to any oue 
terminal of such an equivalent synchronous motor. 

The arrangement of the armature slota and windings, and 
the general proportions of a rotary converter, are such that 
it has a comparatively small reactance, and in the following 
investigation the effect of the reactance has been neglected 
in the interests of simplifying the necessarily very tedious 
work. The conclusions are not thereby appreciably 


affected. 
(To be continued.) 


* In the case of a rotary converter with three slip rings, this is 
the current per slip ring; for the case of six elip rings, it is twice 
the current per slip ring. In both cases the alternating current 
component of the total current per armature conductor is equal to 
this y-curcent divided by v 3 and by the numberof poles, for a 
multiple-circuit single winding, or by 2, iadependently of the 
number of poles, for a t wo-circuit single winding. 
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THE EVIDENCE ON MUNICIPAL TRADING. 


(Continued from page 483.) 


THE facts submitted to the Committee by Mr. Arthur Kay, J.P, 
with reference to the tradirg and financial arrangements of the 
Glasgow Corporation, are of the utmost interest. He represented 
& very powerful body of ratepayers, known as the Ratepayers' 
Federation, which possesses & guarantee fund for fighting against the 
trading schemes of the Corporation, an example which we com- 
mend for general adoption. 

The value of Mr. Kay's evidence is increased by the entire 
absence of personal feeling, or any attempt to question the bond 
fides of the Corporation. He deals with a system which he proves 
to be utterly at variance with the principles which should govern 
the corporation of a city, whose duty, as originally ordained, was to 
administer public affairs, to look after the health of the population, 
to police the population, to cleanse the town, and so fortb, and not 
to embark in all kinds of trading operations, which it is neither 
politic nor possible for them to undertake with success. The 
financial arrangements of the Corporation are entirely .out of 
harmony with the generally understood practice of local authorities. 

Of course, it is known that one of the cbjectiong—and not the 
greatest, by any means—to municipal trading is the fact that the 
members of the Councils do rot necessarily possess any knowledge 
of the business undertaken, and must borrow the required capital, 
paying interest upon it whether remunerative or not, but it is also 
understood tbat an invariable condition of the loans is their repay- 
ment by sinking fund witbin a certain period. 

Mr. Kay proves that the total debt of Glasgow amounts to the 
respectable sum of 13 millions, of which about two millions is 
invested in the tramways, which are entirely financed on open 
account. “Surely,” said Sir George Bartley to the witness, they 
pay them (the loans) off to somebody?” and Mr. Kay replied: “ No, 
they do not pay them off at all: they simply use the money to reduce 
the next loan." , 

"'lhey do not pay off their loans because they are constantly 
increasing them; but they devote the whole of their sinking funds 
to the reduction of their new loans." 

The tramway accounts of the Corporation appear to be curiously 
involved, во far as the capital is concerned, with other departments; 
thus, instead of acting as they would do if dealing with a private 
company’s undertaking, the Corporation debit street widenings or 

roperty pulled down for the tramway works to the Statute Labour 
Department, the tramway being looked upon, as Mr. Kay says, "asa 
sort of spoilt child of the Corporation, and having most extraordinary 
facilities granted to it.” 

In the case of private companies applying for powers, the extor- 
tionate demands of local authorities for contributions to street 
widenings and other facilities, either prohibit the construction 
altogether or add heavily to the capital account, but in Glasgow the 
case is different, for not only has land been bought up and cleared for 
the tramways, but the street improve ments are charged to the Street 
Improvement Rate, and the surplus land is built upon asa municipal 
speculation. 

The tramway accounts are therefore relieved of heavy capital 
expenditure; as Mr. Kay points cut, in the case of a private com- 
pany for constructing tramways near Motherwell, they have to 
pay very stiffly for anything they do in the way of altering pro- 
perty, whereas the Glasgow Corporation alter streets and debit the 
amount to the statute labour or streets depaitment, and not only 
that, but they have power to affix their wires to every building with- 
out paying any recompense whatever. 

т. Kay claims that as a matter of principle the tramway under- 
taking of corporations and companies should be dealt with on the 
same lines, otherwise the comparative results shown are not 
accurate. 

The electric lighting undertaking of Glasgow has never paid as а 
trading venture. The lighting of the streets ів, as Mr. Kay con- 
tends, a police matter; the Corporation supply the light, but it 
might as well be manufactured by a company. He emphasises 
the principle involved in the general question by saying, “ Muni- 
cipal trading becomes opposed to justice so soon as it burdens, or 
takes power to burden, one class of citizens in order to benefit 
another, no matter how poor or how rich either class may be,” and 
he illustrates his point in the case of electricity supply by showing 
that the users of electric light in Glasgow form a very small per- 
centsge of the population. 

The Corporation have always recognised in the electric lighting 
accounts the necessary provision for depreciation, but the re- 
sult of the trading has not been sufficiently good to allow 
of the allocation of the funds for the purpose. Ав to the 
capital account, the funds are supplied under the general 
arrangements already referred to as to borrowing, sinking 
fund, &c, and upon this important point the witness deals 
also with the question of value cf assets. He says that the tram- 
way service is all put down as an asset of the common good fund 
amounting to £2,183,000, and he adds that the rates have never 
been relieved by the common good. The sinking fund is invested 
in the Corporation securitier, and Mr. Kay considers it unsound 
finance to invest a reserve fund in ycur own business. He alleges 
that no provision has been made, or intended to be made, for re- 
paying a loan of £1,100,000, in 1907, and upon the general question 
of the value of the assets of the Corporation, considers that lending 
money for undertakings of doubtful value, and probably not realis- 
able, is not a courte which bankers would follow. 

The moral of this evidence is, that municipal tradivg is unsound, 
and that, in order to ascertain the actual results, it is necessary to 
have the accounts audited by local accountants, who are indepen- 
dent of corporation influence; that provision should be made to 


meet debt when it falls due, and if the reserve fund is invested in 
non-realieable assets, the probability is that if money is dearer it 
must be borrowed ata disadvantage to replace old debts. 

A great deal of valuable evidence was taken bearing upon the 
question so often debated, as to whether the sinking fund provides 
for depreciation. Mr. Charles Henry Wilson—the Lord Mayor's 
auditor and chairman of the Parliamentary Committee of the Leeds 
Corporation —expressed the opinion that revenue must provide for 
keeping things in good going order; but a special reserve fund must 
be created for renewals and contingen^ies. He differs from Mr. Kay, 
with regard toinvesting the sinking fund ina corporation’s own under- 
takings, which practice he considers perfectly sound, but with the 
important qualification, with the safeguards imposed upon them," 
and he also points out, as the way to pay loans when they fell due, 
that there would be no difficulty if stock is issued falling due in 
1927, to issue fresh stock to replace it gradually! Thisis like a man 
discharging a liability by accepting a bill and co ing himself 
upon being now out of debt. Apply this to the well-worked argumen 
that the sinking fund repays the cost of the electrical undertaking 
at the end of its equated life, providing for the depreciation as 
well, and no wonder that Lord Rothechild pressed the witness on 
the point and led him to reply: “І would have a reserve 
fund to provide for these contingencies. I think that is an absolute 
necessity, otherwise a corporation might find iteelf some fine 
morning in a very serious corner.” 

With regard to the charge for street improvements in connection 
with tramway undertakings, Mr. Wilson considers it perfectly right 
that a company should be penalised by having to pay for the 
widening of the streets and pulling down of houses, but admits 
that the Corporation of Leeds debit such costs to the Consolidated 
Fund. And yet municipal traders compare the trading results of 
local authorities and private companies, claiming that the wicked 
monopoliste cannot do so well as the virtuous Socialists ! 


(To be concluded.) 


RECENT STEAM TURBINE DEVELOP- 
MENTS." 


- 


By W. L. R. EMMET. . 


Waen the writer agreed some months ago to present a paper to 
this meeting, he fully expected that its subject-matter would maiuly 
consist in a record of practical resalts accomplished with com- 


“mercially operating machines, and that such matter would be foll 


enough to justify its presentation and discussion. Some months 
ago а paper was presented to the American Philosophical Society 
on this same subject which has since gone the rounds of the Press. 
This paper dealt at some length with our expectations concerning 
the new steam turbine developments now going on at Schenectady, 
but gave no actual results other than those produced by a single 
600-kw. machine which has been operating for some time at 
Schenectady, and which is different in many respects from the 
machines now being built. 

The scant array of established facts in this paper and the rather 
liberal presentment of expectations have called forth some criticism, 


particularly from European turbine builders. Such criticisms are 


not unnatural under the circumstances, and we are naturally eager 
to demonstrate to the world the scundness of the claims upon 
which the General Electric Co. and ite customers have based such 
large undertakings. 

The writer had confidently expected that before this cate the 
5,000-K w. turbine recently installed at Chicago would have been 
fully tested and verified, and that its resulta could be here presented 
to the members of this Association, who are so deeply interested 
in the success of developments of this kind. We have fallen a little 
short of this expectation through such unforeseen delays as are 
usual in such cases, but still have produced results which are highly 
interesting and suggestive, although no complete tests have yet been 
made. The machine has been installed in the new station of the 
Commonwealth Electric Co., which is probably the finest and best- 
equipped station in the world, and has been connected to its regular 
equipment of boilers and condensing facilities. It hag been started 
without any hitch or delay, and has been operated repeatedly st 
full load and under a variety of conditious to test its performance. 
It has operated with & wonderful steadiness and perfection, has 
governed perfectly from full load to no load with only 2 per cent. 
speed variation, and has in every respect shown itself to bes 
thoroughly desirable operating machine. A test of steam economy 
was aleo very carefully conducted on this machine, very perfect 
facilities for weighing water and maintaining а steady and accu- 
rately measured load having been provided. Unfortunately, the 
results of these tests were found afterwards to be entirely indefinite 
since a large leakage of circulating water, through a misplaced 
valve, into the steam space of the condenser was discovered, which 
water had been weighed in connection with the condensed 
steam. When this was discovered it was too late to ascertain with 
certainty the amount of this leakage at the time of test. The flow 
with no load, however, indicated that this leakage was very large, 
and the general inference drawn from our test is that a very fine 
steam economy wasshown. We will, however, refrain from making 
any positive statements on this subject until we have obtained teats 
which are absolutely unquestionable. 


* A paper read at the Saratoga meeting of the American Street 
Railway Association. 
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All the conditions in connection with the running of this rgachine 
have given very favourable indications. The machine is connected 
во that the condensed water passes from the hot well through a 
heater and is pumped directly back into the boiler. This whole 
system was in 55 and worked perfectly. The water returned 
to boilers was, of course, entirely free from oil and quite clear except 
at light load, wheo the leakage from river water appreciably dis- 
coloured it. The plant operated at full load with four 500-H.P. 
boilers fired out of the eight which have been provided for each 
machine. These boilers were fired with Illinois coal on chain 
grates, and their performance of the work is in itself an indication 
.of gobd economy. 


After this test run the machine was taken apart for the purpose 


of making & minor internal change which was thought to be 
desirable. The machine will not be required for service for 
ome months, and our desire is to get it in the best possible 
condition in advance of the time when it will be required to carry 
a large winter load. The machine will probably be ready to run 
again within about a week or 10 days, and conclusive tests will 
‘then be made. 

In order to properly understand the significance of the suc- 
-cessful starting of this machine, it is necessary to review the history 
of its design and to compare it with engines of other types. After 
the ex ents with Mr. Curtis’s steam turbine inventions had 

for several years, certain experimental resulta were 
obtained which seemed to justify the production of commercial 
machines, and it was decided to build a commercial machine for use 
in the Schenectady works. A 600-kw. machine with horizontal shaft 
was designed, the mechanical arrangements being in most respects in 
accordance with the plans which Mr. Curtis had formed previous to 
that time for building the turbines. This machine was built and 
tested nearly two years ago. 

These tests showed a high steam economy, and it was very soon 
decided that the performance of this machine justified the build- 
ing of other commercial machines which could safely be relied 
upon to perform as good or better results. The question of 
mechanical design for these larger machines then became a matter of 
first importance. The steam economy could safely be expected to 
conform closely to that of the machine which had already been 
tested, but the whole question of cost and commercial desirability 


depended upon the mechanical construction adopted for accomplish- 


ing the desired results. 
¢ was decided, at this time, to build a steam turbine unit as large 
as the largest engine-driven generating unit in the country, and as 
the result of this decision the design of the machine now in Chicago 
was made up after a great amount of thought and study. This 
design embodied many very radical features as compared with other 
engines, turbines or machines; of any character. The shaft is ver- 
tical ; the whole weight of the revolving part is borne by an oil 
film delivered by a presure pump to the lower bearing ; the delivery 
of steam to turbine is controlled through a system of electrically 
pa individual valves worked by a small controller something 
the manner of the multiple unit train control system—a centri- 
fugal governor moving the controller. The revolving field is 
mounted upon the same shaft with the turbine wheels, and the sta- 
tionary portion of the generator is supported by the station- 
ary portion of the turbine, the whole building up into the 
gener form of a vertical cylinder about 25 ft. high and about 14 ft. 
diameter. The total weight of the turbine and generator is 
400,000 Ibe. and its capacity is 5,000 Kw. at full load. It is capable 
of running at about 75 per cent. overload condensing, and at nearly 
full-load non-condensing. 

The question as to why the vertical shaft design was adopted for 
this unit has often been raised, and many doubts and criticisms con- 
cerning it have been expressed. It is not easy to explain all the 
reasons which led up to ite adoption, but it may be said that the 
compactness and simplicity of this unit, which are its most marked 
characteristics, are largely due to the merits of this design. With 
the vertical shaft arrangement all lateral strain is removed from the 
bearings which align the shaft, and all deflection of the shaft is 
avoided with a minimum number and length of bearings. This 
matter of properly supporting a shaft and keeping it exactly central 
and ш е alignment is an important опе where small clearances 
are e with a large diameter in the revolving part. To carry 
such weighte as are necessary in the revolving part of this large 
unit many very large bearings would be required if the shaft was in 
& horizontal position. An elaborate system of forced lubrication 
with artificial cooling would be necessary in connection with these 
bearings, and a failure of any of these bearings would occasion 
serious danger to the operation of the machine. If the machine 
were built in а horizontal position it would be very difficult to so 
support the wheels that their clearances would not be affected by 
sagging of the shaft or looseness in bearings, and also it might be 
difficult to place them with guch a relation to each other that the 
clearance would not be affected by expansion of the shaft. In the 
vertical design the space between wheels is reduced to a minimum, 
the supporting structure is perfectly symmetrical, and cannot be in 
any way distorted or put out of line either by mechanical or steam 

strains or by the effects of expansion. 

The oil pes step bearing at the foot of shaft supporte the 
whole revolving element in а balanced position by perfectly sym- 
metrical suspension and preserves the exact relation of level between 
the stationary and revolving parts. As long as this step bearing fills 
ite functions а multitude of mechanical difficulties and uncertainties 
аге overcome. 

At the time this design was adopted there was no good precedent 
for the support in this manner of such a weight operating at so high 
а speed, and there were many predictions of failure, examples being 
quoted where similar methods had failed with water wheels and other 
machines. It seemed clear, however, that with proper arrangements 
the operation of this bearing must be stable and reliable, and since 


forced lubrication was necessary to success in any case, it seemed 
advisable to pat it where it would accomplish the greatest number 
of good results. 

Experience with a number of machines has fully justified our 
decisions in this connection. The bearings have run perfectly with 
an inappreciable amount of friction, and when properly supplied 
with oil operate with perfect steadiness and regalarity. In one 
respect these bearings have agreeably surprised us; that is, they 
have been much less injured by stoppages of oil than we expected. 
In the course of our experiments imperfect pumping arrangements 
have been used and repeated failures of the oil flow have been ex- 
perienced, but in no case has any damage to the machine resulted. 
Even the cast-iron blocks which constitute the step bearing are, as 
a rule, not destroyed. Our experience has been that they cut and 
heat when the oil supply is removed, bat in all cases the surfaces 
have ground themselves to an operating condition after the oil flow 
is renewed, so that the machine could be continued in operation. 
This might not always be the case, but it seems quite certain that 
the damage could never be as serious as that which would result 
from a failure of the lubrication system where heavy weights are 
carried on high-speed horizontal bearings. 


(To be continued.) 


A CONTINENTAL COLLIERY 
INSTALLATION. 


A COUPLE of years ago the directors of the Gneisenau Colliery, 
Westphalia, installed an electric pumping plant, which was con- 
structed and erected by the Helios Elektricitäts Actiengesellschaft, 
of Cologne, Ehrenfeld. 

Up to that time there had only been a small electric plant for 
lighting purposes. To this was then added a larger plant for both 
lighting and power. Three-phase current was considered to be the 
most suitable, as the motor driving the pump would consume one- 
third of the total output, the output of this motor being 665 B.H.P. 
(head of water, 1,260 ft.). 

The pressure of the three-phase generators is 2,500 volte at 
1,500 periodicity. For lighting and power transmission on the 
surface, the pressure is transformed from 2,500 to 500 volts. 

There are two 625-kw. steam dynamos; two sets of motor-gene- 
ratora for excitation and lighting purposes with continuous current, 
the output being 50 Kw. and 38 Kw. respectively; one 38-Kw. 500- 
volt continuous current steam dynamo [this set was taken over 
from the old plant, and is now used for the excitation of the alter- 
nating current generators when starting] ; several motors for driving 
machines in the different workshops; а complete switchboard, and, 
as already mentioned, one asynchronous motor of 665 B. H. . for 
driving the main water pump. | 

The steam engines were constructed by the Sächsische 
Maschinenfabrik, in Chemnits. They are compound engines 
of the horizontal type, the output being 680 B. H. p. each 
when running at 83 revolutions per minute. The generators are of 
the rotary field type, and the magnet coils are screwed to the rim 
of the fly-wheel by strong bolts. 

The machines have 36 poles; there are 423 slote in the stator and 
three conductors in each slot. 

The exciting current for both generators is supplied by two 
sets, each consisting of опе three-phase motor directly 
coupled to a continuous current generator of 50 and 38 xw. 
respectively. The machines are coupled together by means of a 
Zodel-Voith flexible coupling. When starting, the main dynamos 
are excited by the 38-kw. continuous current generator mentioned 
above, thereby obviating the necessity of a storage battery. 

The mining pump is double-acting, and consists of two separate 
cylinders driven by a common crankshaft. The cranks are 
at right angles to one another; the shaft is driven by the motor 
direct coupled to it. There are two air vessels on the suction and 
four on the delivery. The diameter of the cylinders is 216 mm., 
and the stroke is 600 mm. The piston rods are supported by the 
stuffing boxes. Lubricators are fitted for continuously oiling the 
piston rods. | 

The position of the pump is 380 metres (1,260 ft.) below the 
surface. The capacity of the pump is 152 cb. ft. per minute 
when running at full speed. 

The motor, which, as before stated, is directly coupled to the 
crankshaft of the pump, is as follows:—Diameter of rotor, 3,600 
mm.; width of field magnet poles,610 mm. The speed is 61 
revolutions per minute. There are 575 slots in the rotor, with two 
conductors in each slot; the stator has 432 slots with 16 conductors 

r slot. 

P This motor may be started either by one dynamo alone or from 
the main circuit. For the latter purpose slip-rings and short- 
circuiting gear as well as brush-lifting gear and a starter with 
oil bath are provided. Great difficulties in designing and erecting 
the stator were involved by the small area of the mine shaft, which 
is only 1,800 x 800 mm. It was necessary to build up the stator 
in four parte, and the rotor in two parts. The feet supporting the 
stator were fixed thereto with screws and bolts. The winding for 
both tbe stator and rotor had to be done in position, and great care 
was necessary owing to the damp atmosphere in the surroundings. 
The cast-iron frame is built up in four parta, and is provided with 
numerous holes for ventilation. · 

The short-circuiting gear consists of the following parts:— 

Adjacent to the brushes there is а circular disc supporting 
suitable contact pieces on its periphery: The rotor conductors 
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fall, of course, into a different category—that of inter-urban 
service, with trains at very frequent intervals. Although a 
section of track only three miles long has been equipped as 
yet, this length sufficed to demonstrate the satisfactory 
working of the system ; a speed of 45 miles an hour and an 
acceleration of 1:5 ft. second’, were attained. In general, 
the equipment is similar to that of other electric railways 
in this country, the train consisting of two motor-cars with 
a trailer between, operated on the multiple-unit system. ‘I'he 
local Press claims for this line the honour of being the first 
surface electric railway in this country; but this of course 
is not the case. 


Ovr analysis of the Islington electricity 
accounts, which appears under ** Supply 
Station Accounts" to-day, will, we believe, 
be examined with great interest. As we mentioned several 
week ago, despite the fact that there is a deficit on the 
year's working, and no reserve fund, an attempt was made in 
certain local quarters to show that a large net profit had been 
earned. Now, how was this done? In no other way than 
фу treating as profit the sum placed to sinking fund! It 
is also thus shown in the ollicial summary of the profits 
and losses since tlie commencement of the undertaking. We 
do not expect municipal departments to possess very sensitive 
consciences, but this appears to us to be nothing short of а 
deliberate attempt to mislead, although it seems to have the 
approval of .one of our contemporaries which last week 
mentioned *'.£20,000 met profit” as Islington's total 
achievement to date. For such manipulation one cannot 
hold the engineering staff responsible; but, whoever 
is to blame, it is not correct procedure. We are afraid 
that our periodical censuring of municipal juggling with 
figures has sometimes been regarded by borough engi- 
neers a8 8 personal reflection upon themselves and 
their management. This has seldom been our intention. 
We, of course, understand that there are few engineers who 
are solely responsible for both the finance and engineering of 
an undertaking ; indeed, the too common rule is for the chief 
engineer, even in his own technical work, to be subjected to 
endless hamperings and vexatious embarrassments from 
his Committee or Council. He is not allowed a free 
hand, or anything approaching it, in engineering the 
system to success. How many of these inter-meddling little 
local dignitaries there are in London who regard it as their 
prerogative to advise the “ chief," instead of the chief advising 


When is a Loss not 
a Loss? 


them! Only a few weeks ago the Council of Islington 


showed, according to a report which appeared in the 
local press, that it has its own ideas as to what 
is good business-like procedure in the matter of 
tenders, as well as erratic notions of what is proper 
finance. We refer to the circumstance that after one set of 
tenders had been opened, some of the firms were allowed to 
submit fresh estimates, With councillors who allow this 
and irregular finance as well, is it certain that Islington, 
even had it the best possible engineering, could do well ? 
They are but examples of a mismanagement which must 
arise in many matters which never see the light of day. 
We must ask, as we have asked before, that if engineers are 
engaged to advise a Committee, due consideration should be 
paid to the recommendations they may make. It is quite 
true that an engineer may sometimes err, but with the 
present constitution of municipal committees he is more 
likely than the non-electrical local tradesman to do the 
right thing. 


IT has lately been a favourite hypothesis 
with certain physicists that the mass or 
inertia of matter may not be due to the 
presence of a material substance, but may simply be due to 
& disembodied electric charge on the ultimate particles, 
which, as far as we know at present, are the electrons. An 
interesting discussion of the mathematical consequences of 
this theory, by Max Abraham, will be found in the Annalen 
der Physik, for January, 1903. 


The Dynamios of 
Electrons. 


The results obtained are not always in agreement with 
Newton’s Laws of motion. For instance, the “ mass” of an 
electron is not of fixed value, but increases with ite velocity. 
The very rapidly moving electrons in Becquerel rays (having 
a velocity 95 per cent. of the velocity of light) have a 
greater mass than the more slowly moving electrons in the 
cathode rays. Kaufmann has shown experimentally that the 
facts agree with theory in this case. The mass of an elec- 
tron accelerated in the direction of its motion (longitadinal 
mass) is not the same as its mass when accelerated at right 
ancles to its direction of motion (transversal mass). 

Uniform motion of an electron in a straight line when 
once established is steady or permanent. But uniform 


motion in a circular orbit is accompanied by a continuoug 


radiation of energy, so that such motion must ultimately 
cease if not maintained by some external agent. 

A continuously accelerated electron stores an increasing 
amount of kinetic energy which can be regained by stopping 
the electron, and, in addition, it radiates .energy con- 
tinuously; but this part of the energy is lost. There is 
thus a drag upon the electron, which resembies viscous fric- 
tion, but depends upon «ereleration and not on velocity, 

An electron under way will, if quickly stopped and 
released, start up again of itself, and move with diminished 
velocity in the original direction. This, which is quite 
unlike the behaviour of matter as we know it, may be under- 
stood when we remember that the electron carries along with 
it a wave of ether stress which is not annihilated by a short 
stoppage of the electron. 

When an electron gains a certain velocity under the action 
of an accelerating force, and the force suddenly ceases to act, 
then the electron loses some of its velocity, and continues to 
move at a slightly decreased uniform velocity. The kinetic 
energy of an electron is not proportional to the square of 
its velocity. 

The amount of electrical energy stored in the electric 
field which surrounds an electron is estimated at 6 x 10! 
joules (or 44 million million foot-pounds) per gram of 
electrons. Owing to the excessively small size of the elec- 
trons, they are always at a great distance apart in com- 
parison with their size, so that variations of total energy 
due to different forms of electron aggregation are but a 
small fraction of the total energy. Thus the diminution of 
energy due to the formation of a gram of water is only one 
four thousand millionth part of the total electron energy. 
The volume integral of ether stress—which may be the 
fundamental cause of gravitation—is also independent of 
states of electron aggregation to about the same degree of 
approximation. 


Pnor. G. Н. DARWIN suggests in Nature 
that previous estimates of the sun's эре 
will have to be modified, as the result 
of the discovery of a new source of energy in the disin- 
tegration of the atoms of radio-active substances. Lord 
Kelvin’s well-known estimate of 100 million years was 
arrived at on the assumption that the energy emitted by the 
sun was derived from gravitation by the concentration 
of its mass. Prof. Darwin estimates that the energy 
derivable from this source is 2°7 x 107 м calories. If the 
sun were made of a radio-active material of the same strength 
as radium, it would be capable of emitting 10° m calories 
without reference to gravitation. This energy is nearly 40 
times as much as the gravitational energy. He sees по 
reason for doubting the possibility of augmenting the esti- 
mate of solar heat as derived from the theory of gravitation 
by some such factor as 10 ог 20. The geologist’s estimate 
of the age of the earth has always been so much greater 
than that of the physicist, that they have generally been 
looked upon as irreconcilable. The multiplication of the 
physical estimate by 20 would bring it into very close agree- 
ment with the geological estimate. The presence of helium 
in the sun points to the existence of radium in its mass, 80 
that there is much to be said in f ur ef Prof. Darwins 
hypothesis. 


Radio-activity 
and the 
Age of the Sun. 
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THE convenience and flexibility of 
electrical driving, and the ease with which 
the speed can be controlled and varied— 
now that high-speed tool steels are so widely used—are 
becoming more and more recognised; but no standard 
method of attaching the motor to the tool has yet been 
arrived at, as sufficient experience has not been gained to 
enable tool makers to decide upon the most suitable position. 

In many American lathes, the motor is attached directly 
to the headstock, but English makers seem to prefer fixing 
it in or behind the base. This is probably with the idea 
of reducing vibration to a minimum, and it also entails the 
least alteration to existing patterns. The general adoption 
of high-speed cutters will necessitate modifications in the 
general design of machines, as most of the existing patterns 
are too light to stand the additional strains, and the gearing 
becomes very noisy. The higher the machine speed, the less 
the ratio of reduction between the machine and the standard 
motor, and consequently, in many cases, the more efficient the 

ing. The most economical, and at the same time the 
simplest method of speed control, is by shunt regulation, and 
although this necessitates a motor larger than is required in 
some other methods, shunt control is becoming more and 
more popular. Motors, whose speed can be varied in the 
ratio of 3 to 1 by field regulation, are now quite common. 


Eleotrically-driven 
Machine Tools. 


ALDERMAN Lewis, and Councillors 
Bantock, Parkyn, Weaver and E. White, 
opponents of the Lorain system of electric 
traction, have now tendered their resignations as members of 
the Tramway Committee, stating their reasons to be as 
follows :— 


1. We are not prepared to accept further responsibility for 
working the tramways on the Lorain system owing to the increased 
cost compared with the overhead, as shown in the report of our own 
epore Wo are satisfied that within a short period of time they 

require rate aid if the right amounts are placed to renewals 
snd depreciation accounts. 

2. The adoption of the Lorain system does away with the hope 
of obtaining direct and complete inter-communication with the 
outside districts, which we believe to be essential to the prosperity 
of the town. 

3. The offer now accepted is not so good as Mr, Alderman 
Mander’s proposal, which was rejected by the Council in May last. 
That proposal was that the Lorain Co. should put down at their own 
expense, as, and when required, all new boxes and improved top 
plates of the larger size. The Council has now agreed to accept the 
present boxes, of which only 3,500 out of 6,212 will be covered by the 
larger top plates, the remaining 2,712 boxes will remain exposed to 
vehicular traffic with 1,500 new top plates of the present size but 
improved pattern ; all but 1,000 of the new top plates having to be 
fixed at the expense of the Corporation. 

4. We are strongly in favour of a well-tried and safe system 
which would admit of popular fares and produce a surplus which 
could be applied to the reduction of our rates. 


Weare glad to note that these gentlemen have the courage 
of their convictions, This expression of their views should 
go а long way towards educating the Wolverhampton 
public, if the latter will only take the trouble to look closely 
into the matter. 


Wolverhampton 
Tram ways. 


THE question of the adoption of gas 
plant in electric lighting stations fre- 
quently demands settlement at, the hands 
of consultants and engineers responsible for such concerns, 
and on these occasions the gas engine usually fares very 
badly. There seems to be a tendency to regard the use of 
gas plant as a cheap method of commencing a supply 
business, which may conveniently be handed over to the 
tender mercies of the steam engine when it has attained 
reasonable proportions. This course does not appear to be 
justified, and can only be accounted for by prejudice or 
personal reasons. Quite recently a council was advised to 
extend with steam plant, because (vide local Press) the 
increased size of the generating units (about 200 H.P.) 
favoured that course. The mythical disadvantages arising 
from the gas engine exhausts are to be replaced by the 
unquestionable disadvantages (in an exclusively residential 
quarter) of a chimney and, very possibly, smoke nuisance. 


Gas Engines for 
Power Btations. 


The committee are, of course, as helpless on electric light- 
ing questions as lambs, and trust implicitly to their con- 
sulting engineers, whose recommendations, it is not too much 
to expect, should be amply supported by up-to-date results 
obtained in actual practice. 

In basing any conclusions on the working of gas engine 
plante, modern direct driven examples at home and abroad 
should in all fairness be considered. Their cheapness of: 
operation, and freedom from exhaust troubles, are such as 
to hold out special inducements to those extending electrical 
generating plants—already gas driven from producers, which 
can be adapted for the use of cheap grade bituminous coal— 
equally as well as steam plant. 

The guiding policy of using only that which one’s father 
and graudfather fouud satisfactory, has resulted too often in 
suppressing what might have become valuable engineering 
developments. 


Тнозк who are unfamiliar with the 
details of practice before Private Bill. 
Committees in Parliament often wonder 
why ratepayers who object to a scheme put forward by their 
local authority do not take the opportunity of voicing their 
objections before the Committee. The answer is, that a 
ratepayer cannot be heard against the Corporation seal. He 
is presumed to have assented to their election and to have 
authorised them to dispose of the ratepayers’ money in what- 
ever way they think proper. If he object to their policy, 
he must make himself heard at the municipal elections ; 
but, subject to certain rights to which we are about to draw 
attention, he can place no farther check upon the representa- 
tives of his district. One exception may be noted in passing, 
namely, that frontagers on a projected line of tramway may 
be heard in opposition as frontagers, but not otherwise. In 
a case where a Borough Council acting on ita own initiation 
promotes a Bill dealing with some important local matter 
without the subject having been mooted at the local elections, 
and consequently without the Council having received any 
mandate from the electorate, the Borough Fands Act 
provides certain safeguards which, alas, have only too 
seldom been called into requisition to check the aspirations 
of the municipal trader. This Act provides that the 
consent of ownérs and ratepayers must be obtained before 
the local authority can charge the rates with the expenses 
of promoting any Bill. Although ratepayers on this 
side of the Tweed do not often make use of the privi- 
leges conferred by this Act, the fact that they can 
do is some compensation for their exclusion from the 
committee rooms. Ratepayers beyond the Tweed, however, 
are not in such а fortunate position, for the Borough 
Funds Act, 1872, does not apply to Sootland, and yet the 
rule of Parliamentary practice which denies the right of 
any ratepayer to be heard in opposition to the corporate seal 
apparently holds good in Scotland. In this connection 
mention may be made of the St. Andrew’s Links Bill (1894, 
R. & S., 319), and the Oban Pier Order Confirmation Bill 
(1896, 1. S. & A., 129), where it was argued, but without 
success, that in view of the fact that the Borough Funds 
Act did not apply to Scotland, the locus standi rule should 
be modified. It is important to observe, however, that in 
the inquiry into the Kilmarnock tramways scheme held at 
Glasgow in July, 1903, under the new Scottish procedure, 
no objection was taken on the ground of representation to 
the locus standi of & body of ratepayers who objected to the 
policy of the proposal. Again, in the case of the Paisley 
‘Tramways Order in 1901, ratepayers were hard against a 
municipal tramway scheme, though, it is true, the ratepayers 
were in that case also owners, and their locus standi seems to 
have been sustained solely on that ground. 

It is obvious that the exclusion of ratepayers from taking 
any part in Bills promoted by local authorities is necessary. 
To admit them would be to prolong the proceedings 
indefinitely. Parliament has wisely provided certain safe- 
guards for English ratepayers; it would be but fair to 
extend the same to Scotland. 


The Locus Standi of 
Ratepayers. 
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MOTOR-GENERATORS AND ROTARY 
CONVERTERS. 


By H. M. HOBART. 


(Continued from page 521.)* 


A LITTLE consideration will suffice to show that во. far as 


relates to obtaining satisfactory automatic regulation of the 
commutator voltage by means of phase regulation, there 
should be employed a comparatively weak armature expressed 
in armature ampere-turns per pole, low saturation and low 
armature resistance. These conditions lead to much more 
liberally proportioned rotary converters than would other- 
wise be necessary. But in order not to make out too un- 
favourable a case for the rotary converter, from the stand- 
point of regulation by phase control, the estimations have 
been based upon a machine with these features, and there- 
fore of decidedly liberal proportions. 

In Table I. are set forth the data assumed for the rotary 
converter :— 


TABLE I. 
Rated output ss . 600 kw 
Commutator voltage ies са .. 600 volte 
Number of poles.. x "T .. 12 
Periodicit y oyoles per second. isa e. 25 
Speed in revolutions per minute eae .. 250 
Internal voltage at full load шр pss 613 volts. 
Full load current... 1,000 amps. 
Fall load efficiency at unity power factor 
600 х 0615 _ 

ү voltage = т . 

At unity power factor the ү amperes input are equal to 

n == 980 amperes. 


0°96 x 3 x 213. 
The armature winding is of the 12-circuit single type. 
'The alternating current component of the resultant cur- 
rent per armature conductor, at full load and unity power 
factor, i8 equal to 
980 l 
The assumed saturation curve for this machine is given in 
fig. 7. This shows for 618 internal volte, 8,900 ampere. 


Ampere-turne per field өрөө! 


Fic. 7. 


turns per field spool, and for 600 volte, 8,600 ampere-turns. 
Hence the ordinates of the full load cbaracteristic for the 
point of minimum current (unity power factor), are 
980 amperes and 8,900 ampere-turns. 
The machine bas 60 segments and 60 turns per pole, con- 


sequently 20 turns per pole per phase. To replace 8,900 
ampere-turns per field spool, the armature current required is 


8.900 
4°30t x 20 


— 104 amperes per armature conductor. 


* In the small-type text explaining the diagram in fig. 6, on 
page 521 of the Erectrioan Review for September 25tb, 1903, the 
last two words in the second line should have been ' synchronous 
motor” instead of rotary converter.” 

t This 4?0 is the constant, the derivation of which was explained 
on page 521 of ELANOrRICAL Review for September 25th, 1903. 


This corresponds to а total wattless current input of 
450 * 980 == 2, 170 amperes per phase. 


Hence for zero field excitation, and fall load output, the 
total current input is equal to 


V 980? + 2,170? = 2,380 amperes. 
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By determining in a similar manner tbe armature current 
required to replace not the whole excitation as in the above 


. 
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example—but portions thereof, the values in Table II. Бате 
been derived: 


(Sp RS aS I I RT а 
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TABLE II. 
Voltage at Amperes output | Field excitation іп | Y amperes input 
oommutator. from commutator. ampere-turns per phase. 
600 1,000 0 2,380 
600 1,000 3,000 | 1,760 
600 1,000 6,000 | 1,200 
600 1.000 8,900 980 
600 1,000 11,900 1,200 
600 1,000 14,900 1,760 
600 1,C00 17,900 2,980 


Calculations at other loads gave the results in Table III. 
for the amperes input per phase at varying excitation :— 


ELECTRIC RAILWAYS IN EUROPE. 


RESUMPTION OF THE HIGH-SPEED TRIALS AT BERLIN. 118 Mrs 
AN HOUR ATTAINED. 


CERTAIN developments in connection with electric railway 
working in Europe may be expected to take place shortly. 
Herr E. Rathenau, as representing both the Allgemeine 
Elektricitäts Gesellschaft and the Union (Thomson-Houston) 
Electricity Co., of Berlin, has started for the United States 
in order to return the visit paid to the German capital by 
Mr. Coffin, president of the New York General Electric Co., 
which may be recollected as having absorbed the Thomson- 


TABLE III. 

| ү amperes input. 
Ampere-turns fie'd exc. for following oontinuous · ourrent outputs. % M i mae адлы [зак | it хаш шше 
RBI) E3) Г GE Е ЧЕ 
Rg gee Pe . ыы: RI ek T EM 82 D 25 2 2 eo 233 4383 des des 
о | o . 500 | 1750 RU ART NEC NN 228 | ЧЕН 2388 ИРЕ: 38 88 888 
amperes | amperes. amperes. | amperes. | amperes. | amperes. | amperes. ку, 288 R 8 8 ga 8 888 258 288288 2788 
0 | o n' 0 0 0 | 0 o 2,40| 2,180 2,240 |2,290 | 2,380 | 2,540 | 2,690 | 2,860 
3,000 3,00 ' 3,000 3,000 | 3 000 3, 000 | 3,000 | 3,000 | 1,400 | 1,440 | 1,520 1.628 1,760 | 1,920 | 2,090 | 2,300 
6,000 | 6,000 | 6,000 | 6,000 | 6000 | 6,000 | 6,000 6,000 650 720 820 | 1,010 | 1,200 | 1,390 | 1,630 | 1,880 
8,600 8,690 , 8,780 8,870 | 8,900 | 29040 | 9,130 | 9,210 40 255 485 | 715 1,190 | 1,435 | 1,700 
11,200 | 11,380 | 11,560 | 11,740 | 11.900 | 12,080 | 12,260 | 12,420 650 720 820 |1,010 1.200 1,890 | 1,630 | 1,880 
14,200 | 14380 | 14,560 | 14,740 | 14,900 | 15,080 | 15,260 | 15,420 | 1,400 | 1,440 | 1,520 | 1,628 | 1,760 | 1,920 | 2, 2,300 
17,200 | 17,380 | 17,560 | 17,740 | 17,900 | 18,080 | 18,260 | 18,420 | 2,140 | 2,180 | 2,240 |2,290 2.380 2,540 2.690 | 2,860 


These values are plotted in the curves of fig. 8. The 
points at which the broken line ad intersects the various load 
characteristics, correspond to the values of the total excita- 
tion automatically obtained when the shunt winding is ad- 
justed to supply a constant excitation of 6,000 ampere-turne, 
and the series winding to give 3,850 ampere-turns at the 
fall load ontput of 1,000 amperes, this being 64 per cent. 
compounding at full load. This adjustment corresponds to 
unity power factor at 2 load. The excitations at the 
different loads for the machine thus adjusted are given in 
Table IV. | 


Taste IV.— ADJUSTMENT WITH 64 РЕВ CENT. COMPOUNDING AT 
FuLL Loap, asp rok Usrry Powers Factor at 75 РЕВ 
CENT. OF FuLL Loap. 


Per cent. о Total excitation in ampere- 
full load. turns per pole. 

0 ins 6,000 
25 per cent ie 6,960 
50 „, 5% 7,920 
75 „ - 8,870 
100 „ is 9,830 
195 „ 885 10,790 
150 „ : bo 11,750 
175 „ iss 85 ds vs .. 12,700 

In Table V. are given the corresponding total amperes 


Taste V.—RoTARY CONVERTER ADJCSTED FOR UNITY POWER 
КАОТОВ АТ ł Голр, AND 64 PER CENT. COMPOUBDING AT 


Furt Loa d. 
a e к | D ‘ $ | 43 2 а . 82 
2885 ' d$. ада 8-8 Е. в © 3 — 
ЗАРЯ | £58; $98 l gog , 998 1 153 
diza НЫ Bi giro gis) i | t 
uü BPO Е ЕЕЕ 
25 < | е р 28 8 ES g = g | c ss 
0% 09, 640 95 640 | 039 6000 
259, 880% i 495 255 495 | ‘615 | 6960 
50% 942% | B30 485 212 915 7,915 
TA% 9549 720 720 ` 0 1˙00 | 8870 
100% , 960 % 990 970 195 980 | 9,830 
1:5 € 954%, 1.755 1,190 400 | 950 10.790 
150 €, | 946 1,570 1,440 615 920 | 11,750 
175% | 935% | 1,910 | 1700 | 872 890 | 12,700 
200 % | 92:0 9, | 2,800 | 1980 | 1,175 | 860 | 13,650 


— 


_ The curves in fig. 9 are plotted from the results set forth 
in Table V. 
(To be continued.) 


і 
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Houston interests in that part of America some time ago. 
M. Thurnauer, of the French Thomeon-Houston Co., has 
also proceeded to the States; and it is easy to nnderstand 
that a family party is assembling in New York. What 
these conferences will lead to remains to be seen ; but it would 
appear that certain agreements are contemplated in relation 
to a permanent interchange of ideas, patents and experience, 
and a limitation of the markets in which the various interests 
may operate in the future. The electric railway question 
will teke а prominent part in this direction ; and it is said 
that the Americans are prepared to co-operate with the 
European companies in the establishment of a full gauge 
main line of railway as a result of tbe experimenta, to the 
renewal of which reference is made below, now being made 
on the military railway near the German capital. 

The high speed trials on the military railway between 
Marienfeld and Zossen, in the neighbourhood of Berlin, 
were resumed on September 17th, when Dr. Reichel, elec- 
trical engineer, attained rates ranging up to 107 miles an 
hour. It may be remembered that about a year ago the pro- 
moters of the experiments the Study Oo.” for electric 


express railways were successful in reaching a maximum 


speed of 100 miles an hour with two electric locomotives 
built respectively by the Siemens & Halske Оо. and the 
Allgemeine Electricitàte Gesellschaft, although the object in 
view was to accomplish 125 miles an hour. It was, how- 
ever, found that the rails would not permit of runs being 
made at a speed higher than 100 miles an hour, the track 
being pounded to pieces by the high speed locomotives. 
Since then the Prussian military authorities have relaid the 
line, partly because it needed reconstruction, and partly for 
the purpose of allowing the trials of the electric locomotives 
to be continued independently of the projected high speed 
experiments which are to be made with steam locomotives 
on the same railway. The track has been re-laid with 
heavier rails thrcughout, those weighing 80 lbe. per yard 
having been subetituted for the 72-lb. rails formerly used, 
while the number of transverse sleepers has been increased so 
that there are now 18 sleepers for each 40 ft. of line. In 
addition to these arrangemente, guide rails have been laid 
down on specially constructed chairs in order to reduce to 
a minimum the poesibility of derailment, the guide rails 
rising about 2 in. above the head of the track rails. Various 
improvements have been introduced in the electric locomo- 
tives with a view to accomplishing the considerable speeds 
aimed at by thetests. When the trials were resumed on Se 
tember 17th the Siemens & Halske locomotive was brought 
into operation first, and the heavier track fully answered ita 
Since then the locomotive of the Allgemeine 


р 
Elektricitäts Gesellschaft has also commenced ite testa, and 
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the experiments are being proceeded with six mornings a 
week. It ів assumed as a result of the new trials that the 
speed of 125 miles an hour sought to be attained by the 
promoters will be accomplished within a conceivable period. 

Since the above lines were written, further experiments 
have been made, and on Saturday, September 26th, the 
enormous speed of 118 miles an hour was attained by one 
of the cars without the slightest hitch, both the locomotive 
and the track admirably answering their purpose. The car- 
rent, which was supplied by the Ober Spree works, was 
transmitted at 18,500 volts for a distance of eight miles, 
and the experiments attracted a large number of visitors, 


~ 
~~ — 
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AvTOMATIC CoaL-WEIGHING PLANT AT GLASGOW. 


who lined the railway stations along the route. Among the 
visitors were a number from England, who are ssid to have 
mostly been provided with cameras, although instantaneous 
photography by means of snapshots appears to be a difficult 
matter at the high speeds which were travelled. The trials 
have now been suspended for а short time, in order to allow 
of a thorough examination of the permanent way and the 


cars. 

The Union Electricity Co., of Berlin, has now inaugurated 
a series of experiments on the -Berlin suburban railway 
between Nieder-Schoneweide and Spindlersfeld as a result of 
arrangements made with the State railway authorities, the 
specially interesting fact being the employment of the 
single-phase alternating-current system for the purpose of 
attempting to solve the problem of electric traction on main 
ot local lines. According to the agreement between the two 
parties, the company is to be permitted to make experiments 
for a period not exceeding two years fora consideration— 
the sum is reported to be £6,000—and the railway 
authorities have placed at the disposal of the company two 
Bix-axled coaches which have been converted into electric 
motor-cars. The current, which is collected from an over- 


head conductor, and returned through the track rails, is 
single-phase alternating supplied by the Ober Spree electricity 
works at 6,000 volta, and the motors on the cars are arranged 
to work at this pressure. As the experiments proceed it is 
proposed to couple three trailers to each motor-car во as to 
form trains which are to be operated at from 20 to 85 miles 
an hour. It is scarcely necessary to say that the trials are 
attracting a considerable amount of interest in technical and 
railway circles, the latter being of opinion that a low pressure 
of 500 volts is entirely out of the question for railway 
purposes from a financial point of view. 

Various schemes for affording improved means of trans- 
port continue to engage attention in 
Berlin. One proposes extensions of 
the existing overhead and under- 
ground electric railway; a second 
suggests the construction of a city 
railway over the housetops between 
the north and the south of Berlin; 
and a third projects the establish- 
ment of a suspended electric rail- 
way on the system in use at Barmen 
—Elberfeld. These and other schemes 
appear to make comparatively little 


Progress. | 

The Austrian Minister for Rail- 
ways has invited all the electrical 
firms in that country, including the 
Austrian Siemens & Halske Co., the 
Schuckert Co., and the Union Elec- 
tricity Co., to submit proposals for 
the introduction of electric traction 
on the new Alpine railways. As 
against this scheme it is reported 
that the project for the establish- 
ment of a direct line of electric rail- 
way between Vienna and Pressburg 
has now been definitely abandoned, 
as owing to the demands made by 
the Vienna municipal authorities, the 
line would be financially impossible. 

The Italian Mediterranean Railway 
Co. is reported to have concluded an 
agreement with ап international 
financial syndicate for the purpose of 
making investigations in order to 
place before the Government а scheme 
for the construction of an electric 
railway between Rome and Naples. 
The existing line connecting the two 
cities is 154 miles in length, but the 
proposed new railway would only be 
129 miles long. It is estimated that 
the cost of constructing the railway, 
which would be equip on the 
third-rail system, would amount to 
£4,000,000. It is understood that 
the Government will introduce a Bill 
to deal with the question at an early 
date, and a subsidy of £510 per mile per annum may be 
granted in aid of the line, 

The Belgian Government has under consideration pro- 
posals from the following for the construction of an express 
electric railway between Antwerp and Brussels : —M. Empain, 
the Cockerill Co., Siemens & Halske, Syndicat de L''Inter- 
provincia], Bruxelles—Anvers, M. Muellender, Mr. Behr, 
Zollikoffer, De Vigne'and De Bauw. 


COAL SCALES FOR POWER STATIONS. 


THE above illustration is а view of the boiler house of one of the 
Glasgow Corporation electric supply stations, and shows a row of 
10 Babcock & Wilcox boilers. e usual coal bunker runs over 
these boilers, and between the bunkers and the boilers there is an 
installation of sutomatic coal scales, made by the well-known 
Birmingham firm of weighing machinists, Messrs. W. and Т. 
Avery, Ltd. 

The scale is fitted with double shutters which control the coal 
supply, and so work that large lumps of coal can be passed into 
the weigh hopper. This latter із arranged to weigh 100 Ibs. or 
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1 cwt. of coal, and every time this exact weight of coal has-been 
drawn from the bunker, the supply is cut off, and the contents of 
the weighing bucket are discharged to the automatic stokers. The 
scale is arranged to regulate itself to the amount the stoker requires, 
во that if the boiler is using varying quantities of coal, say, from 
5 to 50 owt. per hour, the scale regulates itself to the demand. 

ary weights are used in the weigh pan, and the beam of the 
scale being even-armed, the accuracy of the weighings can be regu- 
lated within 1 per cent. The rope-drive, which is seen in the 
illustration, is for the agitators, the use of which is necessary 
when lumpy coal is used. The Glasgow Corporation has another 
power station which is also equipped with these scales, and they 
are understood to fulfil every requirement. 

Prior to the introduction of the complete installation, we under- 
stand that the Corporation had one machine on trial for a period of 
about 18 months, the working of which was so satisfactory that 
Messrs. Avery were commissioned to instal a further 13 machines. 

The original photograph was taken by the kind permission of 
Mr. W. A. Chamen, the engineer-in-chief of the Glasgow station. 


ON SOME PAPERS READ AT SARATOGA, 
SEPTEMBER, 1903. 


THE American Railway, Mechanical and Electrical Associa- 
tion has held its first annual meeting at Saratoga. This 
Association is in reality an offshoot of the American Street 
Railway Association, and is the outcome of a desire on the 
part of the shop foremen, superintendents and master 
mechanics, or the execntive staff of American Street Rail- 
ways, to inquire more closely into the vital details of 
operation which have so much to do with the economical 
running of cars. 

The parent Association discussed, in general, papers deal- 
ing with the whole aspect апа policy of street railways, and 


a large section of members found that many of these papers, 


while not beyond their comprehension, were rather too 
much outside the requirements of their daily life in the 
Shops. So, too, we find, meeting at Saratoga for the first 
time, the members of the Street Railway Accountants’ 
Association of America, all yearning for a feast of specialised 
information such as they could not get without long waits 
between courses at the meetings of the parent Association. 

The Street Railway Journal, as usual, reprints the whole 
of the papers and the full discussions, and we propose to 
skim a little of the cream off both. The length and breadth 
of the discussions on the papers is sufficient proof that the 
Mechanical and Electrical Association has been formed to 
some good purpose, and its annual meetings should be 
expected with considerable interest by British workers in 
the same field. 

Mr. Baker, superintendent of the Boston Elevated shops, 
thinks that the first thing in the care and maintenance of 
car bodies is to give the car builders drawings of every 
detail, so that a car by any builder is indistinguishable from 
the remainder. The stock of spare parts is much reduced 
thereby, and after the cars are in service men can do more 
work in a day on them than they could if designs were 
continually altering. 

How clearly that must be brought home to everyone 
who has to repair two cars built by different makers, but 
pone the same service under identical conditions, each 

aving the same general appearance and seating capacity ! 
If these two cars came into the shops after a severe collision, 
how often is it found that the dashboards are bent to the 
same sweep, that the platform bearers, the end-sills, or the 
doors are interchangeable? With half-a-dozen different 
makes of сага in the sheds, it is long odds on none of those 
things fitting any but the car for which they were made, 

On the way in which a car is washed depends its life to 
some extent, and the matter is of vital importance to the 
paint and varnish. The methods used in America differ 
widely, as they do in England. On the New. York Central 
cars are dry-wiped, and washed only on damp days. It is 
said that the varnish stands better under this treatment ; 
but the Pullman Co., after a trial of dry-wiping and 
washing, say that little difference was noticeable after 
twelve months, Mr. Baker himself has the cars washed 
once а week in dry weather, and every day in wet 
or muddy weather, using cold water and as little alkali 

or soap аз possible and that only when necessary. It 


is interesting to hear that the Elevated cars become во coated 
and grimed with oxide from the excessive wear of the brake- 
shoes when going through the subway, that it is impossible 
to remove the dirt without the varnish. 

Other roads seemed to favour the use of some kind of 
soap, chiefly linseed-oil soap with a little alkali in it to clean 
off the dirt better. The chief objection to this is that 
car-washers always wil use too much soap if they get a 
chance. The remedy is to give out the soap and alkali in 
the form of a very weak solution; otherwise the varnish is 
damaged, and soap lodges in all the corners and crevices. 
On one line, at least, washing with water was carried to such 
an extreme that the floors rotted ont. Possibly, on account 
of difference in the excellence of the work, the number of cars 
cleaned per diem per man varies greatly. At Boston one 
man cleans seven cars, and that with between 80 per cent. 
and 90 per cent. of сагв in constant use, while another 
road comes a little below this record with six cars per man, 
and one gets near the vanishing point with one car one man. 
Without knowing the local conditions and the size of the 
cars, it is impossible to make any real comparison. 

Car cleaning is work which lends itself naturally to piece- 
work, but inspection must be keen and rejection of bad work 
certain, as with all piece-work. 

One or two notions respecting painting might be worth 
the consideration of European managers. At Boston, for 
instance, а car is given two coats of finishing varnish on the 
exterior before leaving the paint shop, but is not given the 
third coat, which most people consider necessary, until it has 
been in service for six months. That gives the varnish time 
to settle down to conditions, and makes a hard, smooth and 
durable surface for the final coat. The author of the paper 
made a strong point, when he introduced the subject of 
painting, by saying that it is quite unnecessary to bring 
street cars up to the pitch of private carriages. All that is 
required is to ensure “durability, cleanliness and wholesome 
appearance at a minimum cost,” and, to obtain these 
qualities, he advocates the use of nothing but the best 
material. | 

Another speaker made a similar point when saying that 
he aimed to build a car with the smoothest and plaineat 
interior possible. That does not mean discomfort or ugli- 
ness, but leads to less dust and dirt, and so to greater 
cleanliness and less expense in cleaning. 

It is of the first importance in painting that the foundation 
should be well and truly laid. The priming must be well 
rubbed in over every portion of the car, and the filling must 
be done with great care. 

Influential speakers discountenanced the use of rubbing 
varnish, which, they think, makes a brittle surface. 

Our experience of English tramways rather leads to the 
impression that many of the smaller concerns, and some of 
the larger ones, take insufficient, interest in the process of 
painting, the manager being content to leave the details of 
the work, without question, to the painters, and to gaze with 
a kind of picture-gallery rapture on the glossy sides, 
decorated with many-coloured coats of arms, as a car leaves 
the shop. Neither is it recognised to any serious extent how 
much the life of the paint depends on the treatment of the 
varnish in washing. Car cleaning is considered, too often, 
as а cleansing process pure and simple, instead of a 
combined cleansing and preservative process. 

Long ago in these columns we expressed a wish that the 


sloppy American style of wiring to be found in most English 


cars, keeping company with American equipments, might 
be replaced by a less crude and safer style, and we find 

this desire has spread to America, and has been fostered 
by the recent electrical fires in tunnel trains. 

One large system is putting fire-proof mats at the back of 
lighting switches, and is baring the leads into the switches 
for 6 in., putting on asbestos stockings. 

The Boston Elevated has equipped four cars with 
1} їп. pipe, the motor leads encased in 1} in. lead pipe, 
which runs from the usual linen hose covering the main 
cables, under the seats and direct to the motors. The hose 
itself is fastened up under the seats. On other leads a special 
fireproofed cable is used. 

Mr. Old’s paper on * Improvements in Street Car 
Motors ” was short and pithy, and the discussion was long 
and valuable. 

The moat interesting portions are those referring to the 
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abandonment of pit work, the use of solid gears, and the 
acknowledgement that oil is better than grease for lubricating 
motor bearings. 

The call on motor manufacturers now is for a motor of 
which the top half can be lifted with the least disturbance 
of the truck. This allows overhauling to be done from the 
floor, instead of from a pit, as the general practice has been 
hitherto. 

. Ме are convinced by the results of actual experience that 

floor work is both better and cheaper than pit work, if proper 
tools and tackle are provided. We refer, of course, to over- 
hauling and general repair work only. Inspection pits are 
essential always for much of the everyday adjustment and 
cleaning. 

We have hardly considered the possibility of using solid 
gears as against split gears in England, and the idea seems 
to be not at all widespread in the States. The cast-steel 
split gears undoubtedly are open to objection, in that the 
bolts clamping the two halves on the axle are liable to 
stretch enough to loosen the gear. Sometimes, too, а nut 
drops off, ог а bolt-head shears, with the inevitable result 
that theteeth of both pinion and gear are badly mauled, and 
the armature shaft is bent. 

А solid cast gear would be bored out and pressed on to the 
keyed seat just like a wheel, and would never budge or drop 
nuts around. The idea sounds good, but there was much 
. questioning at Saratoga as to the method of getting the gear 
off the axle again. 10 is obvious that the gear cannot be 
removed unless а wheel is removed too; to this we should 
have little objection, as gear and wheel should last nearly 
the same time, barring accidents; but the difficulty arises if 
it is found impossible to remove the wheel and the gear one 
at а time. Wheels are obstinate masses sometimes, even 
when persuaded by a 100-ton press, and have to be “ flogged” 
with sledges in addition on occasion. What would happen, 
then, with double the work to до? 

Nevertheless such gears actually are running, and the 
relative cheapness of their manufacture, added to the ce:- 
tainty of their remaining intact and tight, might make it 
cheaper to use them instead of the split gear, even if they 
have to be split off the axles. 

It has been evident for years to most English tramway 
engineers that oil lubrication is better in every way than grease. 
In fact, if the American motors, so largely used here in the 
earlier days, had not been designed with grease-boxes, it is 
doubtful if anyone would have used grease. On account of 
the severity of their winters, the Americans had some excuse 
for using & lubricant which must be always inferior to oil. 
Many roads have used oil for а long time, but the question 
of the relative merits of grease and oil still occupies a lead- 
ing position in discussions of this nature. 

The testimony offered at the Saratoga Convention is all 
to the effect that, oil increases the life of the bearings three 
or four times, and that hot boxes cease to trouble. 

If there is any road in England still using grease, that 
road is not paying as well as it might. 

A sore trouble on many tramways has been the corstant 
breaking of gear cases. This may be caused either by the 
low-hung rigid cast-iron case encountering a high sett, or 
some such obstacle; or the bolts holding the two halves 
together, and both on to the motor case, may slacken, when 
vibration will break the top or bottom half. As may be 
supposed, the mortality among bottom halves is much higher 
than among top halves. Now the cost of renewing even a 
half case would buy dinners for many а poor man, so that 
any modification promising improved life is to be welcomed. 
Several were described at this convention. One gentleman 
makes the top half of malleable iron, and cuts about 4 in. 
off the lower half, to which he fastens a No. 20 sheet-iron 
bottom. This gear case is as rigid as the original ; the part 
most subject to blows is made to bend instead of breaking, 
and the top half, which was often broken by the shock trans- 
mitted through the lower half, is made more elastic. The 
first cost of this case will be more than before, bat the 
renewals will be much reduced. | 

Ов ез constructed entirely of sheet-steel are being intro- 
duced in this country, and if the joints can be made lastingly 
tight, they should prove satisfactory ; although we аге 
inclined to prefer, on the face of it, the design of the 
President of the Convention, which consiste of a light angle 
frame, curved to the form of a case, the sides being made of 


1% -in. wood and the, periphery of j-in. wood, so thin on 
the periphery as to allow а loose bolt to break through 
instead of being caught between the gears. The structure is 
elastic, the weight is reduced by one-half or more, vibration 
and noise should be decreased, heavy maintenance charges 
vanish, and, chief of all advantages, the cases can be home- 
made. 

It доев not appear that this type of case has been tried at 
all extensively on the cars of the undertaking where it 
originated, so that we have still to hear of the disadvantages, 
which are not anticipated, but always arrive. They will 
consist chiefly, in our opinion, in the difficulty of preventing 
leakage of grease, but we believe that the design is much 
nearer perfection than anything seen before. 

The paper on * Shop Kinks" contains no very new matter, 
as the discussion testified, for the only “kinka” which 
seemed to interest the members were the re-insulation of 
field-coile, and testing armatures by the alternating field 
method. The latter is not at all new in this country, nor in 
the States for the matter of that, but it might be used more 
extensively in tramway repair shops with advantage. 

Whether or no it pays to re-insulate scrapped field coils 
depends entirely on the prices obtainable for scrap and new 
copper, and the cost of labour in re-insulating. We have 
some experience of sending old coils to cable makers to be 
cleaned and double-cotton covered, and do not think the 
game worth the candle, if indeed it is not more expensive 
than buying new wire. 

The author of the paper practises burning off the cotton. 
opening out the coil over a long bar, scraping the wire 
clean and then lapping it with tape. 

During the process the individual coils have not lot 
their shape, and they are returned to their original positions 
easily. А taping machine is used also, and the coil is uo- 
wound to be passed through it. 

Several speakers were familiar with these methods, one 
having used a taping machine for seven years. This 
gentleman barns the old covering off not only to get rid of 
the covering, but also to soften the wire, which, as is well 
known, becomes brittle with use. He does not apply any 
extra tension to the tape, and uses a thin tape gummed on 
one side. 

Another gentleman using the same method is able to turn 
out eight coils per diem with six men. He finds it necessary 
to press the coils to get them tight (using the wheel-press 
for the work), and locates bad work with the alternating 
field. 

Sometimes, when motorsare too small for their work, cotton- 
covered fields soon bake and burn out, and asbestos-cov 
wire has to be used. Unfortunately, pure asbestos tape of 
sufficient strength to withstand application to the wire 18 
hard to find, and it is impossible often to add more than 4 
single cotton covering. A speaker in the discussion on the 
paper on “ Improvements in Street Car Motors,” mentioned 
above, stated that he had managed to get a special asbestos 
yarn after much trouble. The wire is coated with a com- 
pound which helps the asbestos to cling to it. This wire 1s 
wound оп а metal former, each layer being coated with a 
mixture of shellac and whiting, and the fully-wound field 
bound up tightly to prevent swelling, and put in the oven. 
Then the coil is taped, dipped in insulating compound, and 
waterproofed as much as possible. 

As a general rule field coils do a lot of damage before 
they fail altogether. On а number of systems the lower 
coils in the old G. E. motors, for instance, are constantly in 
contact with mud and water. Between overhaulings there 
may be time for damp to penetrate to the wire, with the 
result that the first few layers gradually short-circuit. It 
is obvious that the armature will not be improved under 
those conditions. Possibly it burns out, and, alas! 
possibly the shop foreman does not order the fields to be 
removed with the armature, so that the real cause of the 
mischief remains to work havoc with another armature. 

The last paper read, entitled “ Car-shop Practice," produced 
such а valuable discussion, and is productive of so many more 
remarks, that it must be dealt with in a separate article. 


Finsbury Technical College.—The evening classes, 
lectures and laboratory work, &c., recommence on October 5th for 
the new session. · 
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THE EMERGENCY BRAKE. 


JUST as surely as night follows day, so surely is any acci- 
dent on a tramway succeeded by а regular deluge of letters 
from inventors who have patented, or who want to patent, 
the only contrivance that will make such accidents impos- 
sible for ever after. 

We have all heard of that celebrated Electrical and 
Mechanical Engineer,” hailing from Burnley, who has in- 
vented, or, at least, advertises inventions relating to every 
part of a car, overhead equipment, or track, and illustrates 
them in the style of the melodramatic poster. 

Naturally the last run-away car brought him out again 
as fresh as ever, and our mail was heavier by eight closely- 
written quarto pages all about the utter uselessness of any 
brake except his own. 

Extracts from the Board of Trade Inspectors’ reports 
respecting the last three or fonr accidents are requisitioned 
to prove this, to the writer's satisfaction at any rate, and Dr. 
Louis Bell is rung up again. Then follows a description of 
the brake in the inventor's best style. 

This de:cription is remarkable chiefly on account of the 
longest sentences ever written in any language. (After care- 
ful study we believe the letter to be written in a patented 
form of English.) Two of these sentences occupy more 
than three pages of the letter, and we have told off опе of 
the staff to do breathing exercises for a month before we 
allow him to take the risk of reading them. 

Out of the most luxuriant growth of verbiage that ever we 
have seen we take the following :—** They аге on the principal 
(sic) of those used on carts: a shoe with a sole a little wider 
than the wheel which mounts it when dropped in front, 
going down hill and is held by а chain. If two were 
applied, one to each wheel, the cart could not travel." 


On account of the complicated nature of this invention, we 
reproduce the drawing sent. 

The grandeur of this invention is well shown by the fact 
that the shoes are 18 in. long and broad, and are in addition 
*file-faced." Naturally, the next two sheets are taken up 
by an explanation of the drawing. Then the writer says :— 
* The car is, of course, arrested abruptly, but, as the driver 
will have confidence in them, and his equanimity will not be 
disturbed, and can call out to the passengers to ‘sit tight.’ 
and, although they may become more closely acquainted with 
cach other by being bumped together, and perhaps feel some- 
what undignified and indignant, they will not be injured by 
a collision." With what a delicate touch of humour is the 
deceleration of the passengers portrayed, and how comforting 
it is to know that none of them will be injured by а 
collision ; or do the words hide some subtle double meaning ? 

The writer is as much at home with French as he is 
with English, and means to show it when he underlines 
contre/ems and uses it in a sense as yet undiscovered by the 
Academie. 

In case managers do not comprehend what riske they 
incur while they are without the new shoe emergency brake, 
we quote an ominous sentence near ће end :—" . . . the 
liability will not be placed on the motorman, but those 
above him, if they do not provide them, as, in my opinion, 
there are none equal: or that can be compared with them, 
And are so reliable, efficient and powerful, consequently the 
liability will become very serious and may not be confined 
to compensation for injuries, but manslaughter, if not for а 
more serious crime," 


We await, with some impatience, the day when the 
neglect to use this Burnley gentleman’s **shoe brake” will 
be made a capital offence. Now that we have given the 
device full publicity, there can be no excuse for not making 
use of it, and we hope that every gallows in the country 
will be worked overtime if further backwardness is shown. 
The only alternative to the gallows should be a ride in a car 
саи with an application of the emergency brake described 
above. 


CORRESPONDENCE. 


Priority in Oil Break Switches. 


In the paper read before the British Association recently by 
Mr. W. B. Woodhouse, it is said that “ the first oil break switch 
to be put into practical use was at the Paderno power station 
in 1897," and that “this was designed by Messrs. Brown, 
Boveri & Co." 

This statement should have been qualified to apply to the 
Continent only, because it is well-known that oil break 
switches were used in this country earlier than 1897. 
This company designed oil break switches in 1894. The 
first large switch gear made which contained oil break 
switches was installed by us at the City of London E. S. Co.’s 
works at Bankside. The switches were erected and tested 
in 18:5, and the complete equipment was put into constant 
use in the following year; and it has been giving—as far 
as we are aware—satisfactory results ever since, Originally 
the gear consisted of 60 panels, each suitable for a maximum 
capacity of about 750-Kw. at 2,000 volts, but it has since 
been extended to about 80 panels of the same design. 

It may also interest your readers to be reminded that 
Mr. Ferranti's patent for “electric switches in which the 
contacts are immersed in oil or other insulating fluid upon 


breaking," was applied for in 1895. 
Ferranti, Ltd. 


Hollinwood, Lanca., September 22nd, 1903. 


A Unique Steam Engine. 


When recently called in to report upon the plant of an 
old works, using a number of small steam engines to drive 
separate shops, it was necessary to make some trials of the 
various engines. Опе of these, which was said to be 42 
years old, gave such an extraordinary indicator diagram and 
was generally in such a bad state, that ita case may be in- 
teresting to your readers and instructive to the users of 
machinery as showing how extremely unwise it is not to 
keep a close watch upon the performance of their engines, 
&c. Had this been done in the case which is referred to, 
many hundreds of pounds would have been saved, as it was 


FRONT ADMISSION 


easy to show that the saving in coal per annum, as the 
result of installing a more economical engine, would have 
paid for such а new engine every year : 

The engine was a simple, horizontal, double-acting, non- 
condensing one with an ordinary D slide-valve and Watt 
governor, governing by throttling. The cylinder was 12 in. 
in diameter, and the stroke was 24 in. Neither the cylinder 
nor the steam chest was lagged. The slide-valve was loose 
on its spindle, the play being about 1 in., and hence the ex- 
tremely late admission as shown by the accompanying 
indicator diagram. Оп removing the back cylinder cover 
it was possible to pass a wooden > ft. rule between the 
piston rings and thecylinder walls. This space on measure- 
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ment proved to be } in. wide, tapering to nothing on either 
side, the extreme arc of the gap subtending an angle of 
about 120° at the centre of the piston. 


A. S. E. Ackermann. 
Westminster, Seplember 24th, 1903. 


An Aspect of the Fiscal Question. 


In his recent address to the British Association, to which 
you have already referred, Sir Norman Lockyer brought a 
grave and well-merited charge against the men of science in 
this country in their capacity of citizens, to the effect that 
they did not organise, and so put themselves into а position 
to briny pressure to bear upon the Government towards the 
furtherance of objects of general utility. Sir Norman, it 
will be remembered, was speaking of educational matters 
only, but it is clear that his accusation has a wider signific- 
ance. By the very nature of his training and consequent 
habit of thought, the man of science sees things in a dif- 
ferent light from the man of commerce or the party 
politician ; and if he were to take part in а parliament of his 
peers, questions would be discussed in a broader and more 
exact spirit, free from the personalities and vulgarities which 
disgrace the meetings of so many local bodies (especially in 
the metropolis), and to a large extent free from the class or 
party manceuvres which waste the greater part of the time 
of the House of Commons. 

It is very depressing to see that the overwhelming 
majority of our fellow citizens are not only devoid of the 
power of scientific,“ i. e., precise and logical thought, but 
that they are also unwilling to allow their early prejudices 
and original party sympathies—and what is extreme party 
feeling but prejudice ?—to be weakened or even assailed. 
Take, for example, a morning suburban train filled with a 
miscellaneous collection of City men; each passenger is 
studiously reading a daily paper, an avowed, strenuous, and, 
in some cases, almost unscrupulous party organ. The 
philosopher at once jumps to the conclusion that each party 
reader is poring over a paper representing the opposite party 
view, in order that he may see the strength of the enemy's 
arguments and his own weaknesses. Indeed, he is doing no 
such thing ; he is busy acquiring a more or less narrow and 
bigoted creed, and congratulating himself on having the 
intelligence to hold that creed, which he thinks his own. 
Other readers with more intelligence are so obsessed with a 
sense of their own importance—not necessarily their in- 
dividual importance, but the importance of the class or 
section of business to which they belong—that with, perhaps, 
the best will in the world, they are unable to see the 
bearings of any question except in so far as it affecta them- 
selves and their class; and whether they study the paper 
which most nearly reflects their views or not, they speak 
and vote as if theirs was the only important interest in the 
country. 

Now, although most of us—not men of science alone—are, 
especially after the events of recent years, more or less keenly 
alive to our duties, privileges and responsibilities as citizens 
of the British Empire, we have, moet of us, to earn our 
living, to maintain our wives and families, and to educate 
our children as well as possible. We must, therefore, and 
we have a perfect right, while not neglecting the welfare of 
the community at large, to look after our own pockets, which 
means the pockets of everyone whose income is made on 
lines similar to our own. It seems, accordingly, that men of 

science should not simply combine to form а representative and 
militant body for the propagation of scientific views because 
those views, in our opinion, explain what the country as a 
whole needs; but that we should combine—as a trades 
union, the cynic will immediately say—because the pro- 
mulgation of those views will benefit us first, It appears to 
follow from this, and if we were to combine and take 
meaaures to put our opinions regularly before the country, 
we should only be another party or one-sided and narrow- 
minded organisation, seeing everything only from the stand- 
point of the laboratory or our banker's pass-book. But 
although the single man of scientific training is, after all, only 
human, has а stomach and а pocket, and cannot claim to be 
wholly free from class or business prejudice; a joint 
assembly of men of science, embracing, say, the electrician, 
chemist, engineer, physician, statistician, historian and 


geographer, would have as entirely divergent personal or 
class interests as the two political parties at Westminster, 
and the outcome of their deliberations would be an im. 
personal view, a logical view, a highly-intellectual view, a 
view which, being “ scientific,” would tend to the benefit of 
the nation. 

But the point we are coming to is that the opinion even 
of a solitary, properly-trained, broad-minded, well-read man 
of science is likely to be better balanced even on a matter 
outside his own special department of inquiry, especially on 
а fiscal question, than that of the best single man of 
commerce, or the spokesman of the most enlightened work- 
men's trade union. Putting aside the greater power of 
logical thought which his training has given him, his pocket 
is less interested in the matter. Nearly all sections of the 
community have self-interest in questions of fiscal policy; 
the maker or seller of things (i. e., the workman, sed ei 
and the manufacturer); the man who supplies or handles 
the money required in the process (the capitalist and the 
banker); and the party politician who supporta hia party in 
order to gain office or honours from that party. Bat what 
is our position, we who earn our living by fees ? And how 
does that other larger section of the people stand which is in 
receipt of salaries, clerks, cashiers, salesmen, non-wage 
taking employés generally? We and they are in the same 
situation here, From our aspect there has been a general 
depreciation in the value of money during the past five or 
10 years, for with the same gross income we are much worte 
off than we were. The merchant and shopkeeper have put up 
their prices, organised labour has clamoured for and won 
higher wages, until their additional receipts balance their 
increased expenditure. But the consultant, the industrial 
and the commercial salary taker, the brain worker gene- 
rally, asks and gets only the same payment that he did in 
Mr. Gladstone's time; and some of us, as even Mr. 
Carnegie would admit, are important members of the 
population. 

If, therefore, it is our duty as public-minded citizens to 
put our highly-cultivated brain-power and general intel- 
ligence at the service of the community, and after having 
discussed rationally, impassionately, and to the best of our 
lights, the advieability of making any changes in our fiscal 
system, as well as the probable effect of such changes (if 
any), to give our digested opinions due publicity—if that is 
our duty, and we cannot deny it, it is equally our duty or 
our right to see where we shall stand in the matter. It is 
comparatively easy for any workman or guild of workmen, 
for any manufacturer, for any importer or exporter, for any 
party-led politician to forecast whether, and if so, to what 
extent, he shall personally derive any gain or loes from any 
alteration in our present national system ; but where do we 
“come in?” It is notorious that salaries exhibit the highest 
coefficient of friction known in the money market—especially 
when the force is applied in an upward direction. Those of 
us who are employed in factories are probably mach better 
off than pure consultants in attracting to ourselves an 
of any additional profits which may be made. But those of 
us who are consultants merely—and surely we deserve some 
consideration—seem to be in a position where we stand to 
derive no advantage from any benefit to the general trade of 
the country which may follow a changein, or a maintenance 
of, our present fiscal system. If, in consequence of а change 
in, or of a refusal to change, our existing Free Trade 


methods, the commerce of the country diminishes or 


languishes, we consultants shall have fewer fees to collect, 
and we shall be worse off, even on the assumption that we are 
able to maintain our present rates of payment ; but if, in 
consequence of a change or no change in our methods, trade 
prospers and grows, our commercial friends will at once say 
that they have no longer need of our services ; for (to the 
keen, but narrow business mind) the extra prosper will be 
obviously due to purely political causes, over which the man 
of science has admittedly no control. 


Electricity ү. Gas. 


With reference to “ College Court's" letter in last week's 
issue, we suggest that another reason why gas is adopted 
instead of electricity for lighting new dwelling-house 
property is because the gas mains are laid into any district 
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where building has commenced, in anticipation of con- 
_ gumers, whereas very few authorities will lay electric light 
mains until sufficient connections are guaranteed to cover 
the cost, plus 20 per cent. The old proverb, “ А bird inthe 
hand is worth two in the bush," appeals very forcibly to the 
builder of cottage property who wants to let his houses 
practically as soon as the roof is on, and who naturally 
prefers gas, which he can obtain without any restrictions or 
conditions being imposed, to electricity, the supply of which 
is hedged round with all sorts of guarantees of minimum 
consumption, number of consumers, and very frequently 
part payment of the cost of connection. 


К, J. Nicholson & Co. 
Manchester, Seplember 26ih, 1903. 


Capping Casing. 


As an old reader of your paper, I should be very much 
obliged if you could give me any advice on this subject. 
The mains super. and tester of the company who supply the 
district Í am working in with current, insists on having 
capping screws put in on the outside of 13-in. casing; it makes 
it very awkward to do во, as the fillets of the 14-in. casing 
are 80 thin, and one has to get the screws so near the edge 
of the capping that it very often splite, perhaps at the last 
one, and all that capping has to come down, and the work 
be done again. I have had 10 years in the line as wireman, 
and have always put capping screws in the centre of 1}-in., 
but 2-in. and over I always cap at the sides. As most of 
the teste come ont at infinity there is nothing to grumble at in 
tbe insulation, so I presume it is a bit of contrariness on the 
official’s part. There is nothing mentioned about that in 
the company's rules, and what I want to know ig, has he 
power to order а contractor as to how he shall do his work in 
the matter of putting screws in the position he likes to order, 
as I have worked under nearly all the London Supplies, and 
have never had any question like that, provided the job came 
up to test ? | 

Worried. 

[The screws should be put in the centre of 11-in. casing. 

—Eps, ELEc. Rev. ] 


Smoke Abatement. 


In reference to Mr. Daniell's letter in your issue of 
September 11th ult, the writer, in summing up, says :— 
* What is the good of fining steam users for creating а smoke 
nuisance if we cannot show them the remedy ?" But if it 
can be shown that there is a remedy, I suppose he would 
continue fining them. I have no interest in any smoke 
appliance, save as engineer to a large firm in Lancashire; I 
quite agree with him in condemning forced draughts and 
hollow Бага, and I might add moving and rocking bars, but 
I believe in sprinkling stokers and suitable stationary fire- 
bars. I do not believe in sprinkling stokers that use springs 
and tappets to throw the coals on to the furnace simply for 
this reason, after they have worked a short time they fail to 
do their duty, on account of the springs getting weaker, and 
the tappet wearing. Then the fireman has to help them, 
as they fail to cover the fire-bars, and allow cold air into 
the flue. Another great fault is that of depositing the coal 
on the dead-plate, causing the fireman to open the fire-doors 
every few minutes to push the coal into the furnace, and by 
doing so, making black smoke ; the wear and tear on the 
spring and tappet sprinkling stokers are rather heavy. In my 
opinion there is only one sprinkling stoker which is perfect ; 
it is made by Whittaker, of Burnley. The coal is thrown on 
by revolving shovels, which never vary in throwing the coals 
all over the farnace equally. No coal is deposited on the 
dead-plate, and when the door is opened to relieve the fire, 
by rake or fork, which is only done about every hour or two, 
there is no coal on the dead-plate, you are moving only in 
red fire, therefore no black smoke arises. 

In wear and tear it beats all other sprinkling stokers 
hollow. It sends a third less coal on at one time than any 
other, bas an equal measure, and is easy to regulate; you 
can stop one flue in а moment to clean off, and keep the 
other flae running. No cold air goes through the fire-door, 
or any other part of the machine; the fire-bars are sta- 
tionary, and аге the best I have seen. 'Тһе next point to 
consider is makiug the most steam, and entirely doing away 


with black smoke; to do this you must have sufficient 
draught. In ordinary mill chimneys the draught under the 
fire-bars ranges from 500 to 600 ft. per minute; in order to 
do away with smoke you must have 1,100 to 1,200 ft. per 
minute, and the very best wav to get it ig by putting in an 
induced draught fan, which will give draught sufficient to 
take all the burning material out of the coals, make plenty 
of steam, save coal and do away with the black smoke in 
conjunction with the stoker. 15 per cent. can be saved 
with these appliances, as I have proved, which means 
about 60 per cent. on the outlay, and the machines will 
work well for 25 years with very little wear and tear; as 
there are very few wearing parts they can be made new again 
at а small expense, There is а remedy for the production 
of black smoke, and it ought to be enforced by the magis- 
trates, seeing that it will pay the steam users to do it. 


Richard Ashworth. 


Automatic Fire Alarms. 


To reply to M. Guarini’s letter in your issue of the 18th 
would simply oblige me torepeat much of what I last wrote, 
and this would hardly prove of interest to your readers. He 
writes with а knowledge of Continental conditions with 
which I am unfamiliar, and I have the advantage conferred 
by daily contact with the fire service and industry in this 
country. It is quite possible that these conditions are 
widely divergent, but so far as I am concerned, І am unable 
to say anything about the state of the industry, its limitations 
and privileges in Europe My remarks apply to Great 
Britain only. 

M. Guarini has drawn an entirely wrong conclusion from 
my paper so far as Mr. Siemens is concerned. І did not 
seek to discourage the use of street alarms, but simply to 
draw а comparison between the specific nature of the 
information conveyed by the automatic alarm as against the 
general or district call transmitted by the street box. It is 
not the fact that street alarms are decreasing in use, and 1 
hope it never will be. They are a city's contribution to the 
minimising of fire waste, as opposed to the systems adopted 
by individuals for their own protection. Both can develop 
side by side, and the existence of the one is no justification 
for the absence of the other. Possibly M. Guarini has only 
seen the garbled version of my paper circulated by the 
British Fire Prevention Committee. So much had heen 
* edited into“ the printed copy circulated before I was aware 
of it at the Congress, that І read from my manuscript, and 
forbade the inclusion of the “expanded” version in the 
official minutes of the Congress. 


M. Guarini assumes impossible conditions. It is uscless 


" speculating upon what disadvantages would follow the direct 


connection of every house in London with the brigade 
stations, because none know ко well as those connected with 
the industry that such a state of things will never happen. 
I shall be glad if ever the automatic fire alarm becomes as 
general as the telephone, and the thousands of these in use 
do not seem to have interfered with daylight in the manner 
suggested. Small houses, buildings occupied by a number 
of tenants, or single tenants with short leases, dwellings, &c., 
where insurance rates are in the neighbourhood of 1s. 6d. per 
cent., will never become general devotees of the automatic 
fire alarm with brigade connection. Landlords, sitting 
comfortably with their rent insured by the tenant for a year 
in advance, will make no contribution toward the cost; and 
insurance companies make no reduction yet in this country—4 
I mean the big tariff offices (although they all allow our 
New Zealand clients a reduction of 10 per cent.); so that 
there are many and substantial reasons for refusing to con- 
sider what would happen in an impossible contingency. 

If the line to the brigade is not in working order, then I 
cannot pass a signal through. We anticipate this difficulty 
by using powerful external gongs at the buildings protected, 
so that the police or by-standers can send the alarms over 
the municipal alarm wires, but this is simply precautionary 
—our second line of defence. I have never known a line to 
fail. I insist upon metallic circuits, efficiently insulated, and 
carried upon stringers when following aerial routes, or upon 
metallic pairs in conduited cables underground. ‘I'he same 
difficulty besets telegraphy, but the difficulty M. Guarini 
anticipates is so negligible that nobody neglects its use on this 
account, 
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No, I am not exercised over the subject of interference in 
wireless telegraphy, but, like every other student of the pro- 
fession, I am watching its development. The sooner the 
practical difficulties are acknowledged and dealt with, the 
sooner will the commercial success of the science be assured. 
I am glad to see that Edison and other great scientists are 
now identifying themselves with the wireless fraternity, 
because this augurs well for the simplification and ғаѓе- 
guarding of the invention in the future. All the same, 
those of us who have not altogether failing memories have 
not forgotten the mix-up at the Yacht Race. 
As to the matter of economy,] don't think I should bave 
been inclined to touch upon this matter except that M. 
Guarini hints at the deliberate concealment by me of a 
material fact. M. Guarini writes: ** He tells you that the 
maintenance amounts to from £3 to £10 per subscriber, but 
he is silent about the first cost of the establishment of the 
line, which it would be interesting to know.” Possibly the 
fault is mine, but if it is it was quite unintentional. I have 
not the Review by me to refer to, but what I intended to 
convey was that the first cost of the wire, with the interest, 
cost of fixing and up-keep, is included in the annual charge. 
In other words, no installation put in by me has been debited 
with the cost of the wire, but the lease from the Telephone 
Co. or from the Corporation is all inclusive. There is no 
first cost, if you like to take it that way, the annual charge 
is the capitalisation of the whole. This has never exceeded 
£4 & year for our longest one route circuit, or £7 a year 
where two independent circuits, overhead and underground, 
have been taken to the fire station from the same installa- 
tion. M. Guarini states that the price of his transmitter is 
500 fr. for similar distances, ours is rather less than half 
this sum ; his station set is about 1,000 fr., ours does not 
exceed 600. | 
So far as putting telegraph operators into the fire stations 
is concerned, M. Guarini hardly knows what he con- 
templates. Duty is continuous in the fire service, 24 hours 
а day, seven days a week, and this is worked in three shifts. 
Assuming that the license of the Postmaster-General has 
been obtained, and that the local authorities have agreed to 
accommodate M. Guarini's staff of operators, has he any 
idea where he would be in the matter of cost? It is pretty 
safe to take it that there are not one hundred installations of 
automatic fire alarms in contact with all the brigade stations 
in the United Kingdom—I mean irrespective of the system, 
my own and everybody else’s—and of this number the 
distribution is во wide that there are not four stations with 
more than five connections apiece. Glasgow, which will 
soon reach 25 of my own installations, is an easy firat ; 
but even taking this as the most favourable for the purpose 
of comparison to M. Guarini, how will the salary of his staff 
of operators compare with the cost of our metallic circuita 
and indicators, which require no addition to the brigade 
personnel ? 

I am quite willing to take up the wireless method of 
transmitting alarms of fire when any advantage cin be 
obtained from it. At the moment, dealing with the con- 
ditions which exist, if the merit claimed was indisputeble, 
the requirements of the fire service and considerations of 
economy would prohibit its use in this country. — 


Geo. H. Oatway. 
Glasgow, Seplember 28th, 1908. 


Tangential Traction. 


I have just read the comments which you made on my 
letter on this subject, in your issue of the 18th inst. 
Permit me to make some explanations which, I hope, will 
throw farther light upon the facts. In brief, you declare 
that “tangential traction" is commercially impracticable, 
because it is too costly and too complicated. In my humble 
opinion, it is necessary to consider first and foremost whether 
„tangential traction“ fulfils in principle its object, which is 
to avoid all the drawbacks inherent to other modes of 
traction, especially for high speeds. If so, the questions of 
cost and of apparatus pass, so to speak, into the second place. 
Now, this point has been fully discussed in my article, and, 
80 far as I know, has not been contested. In reality, the 
great merit of MM. Dulait, Rosenfeld and Zéléaais lies not 
in their invention of tangential traction—since it appears 


that numerous inventors have thought of it before them— 
but rather in having overcome the enormous practical 
difficulties which presented themselves in the solution of the 
problem. 1 will now deal with the several objections which 
you raise. 

First, with regard to the prime cost; I stated in my 
article that а line 50 km. long for a speed of 150 km. per 
hour would cost 19,500,000 fr., according to the inventors— 
that is, 390,000 fr. per km., not a great amount considering 
the high speed attained. Тһе cost would b» about double 
that of the underground conduit. It is necessary besides 
to bear in mind that the over-all efficiency would be 
68 per cent., whilst—always according to the inventors—it 
would be 54 per cent. on other systems. This relatively 
good result is explained by the absence of transforming sub- 
stations. Another factor of which—besides many more—it 
is absolutely necessary to take account, is the total absence 
of danger to the person of passengers and others. 

The objection as to the great number of stators I made 
myself to M. Zeicaais, Пе answered that in commercial 
working it was not necessary that the stators should be 80 
close together. It suffices, in fact, to lengthen the trains or 
to provide them with a great number of propellers in such a 
way that the train never leaves one before having reached 
another, Even this last condition is not absolutely 
indispensable, the train being able, in certain cases, to 
reach the following stator by virtue of its momentum. 

The question of the winding of the stators for high pres- 
gures was examined in my article. I said there, in fact, 
* 'The entire length of the track is divided into sections of 
suitable length, each containing one or more blocks of 
stators. All the stators in one section are connected in 
series ; the three wires of the three-phase winding of the first 
Btator in each section are connected with the distributors 
placed along the track, and the three ends of the last stator 
winding are connected with the contact blocks of an inter- 
rupter.” Hence, a section of 50 stators wound for 1,000 
volts each, in series, would readily allow of the use of a 
pressure of 50,000 volta. 

I agree with you that the question of interrupters ia very 
delicate. It is a matter of practice and experience. How- 
ever, according to the inventors, the interrupters have already 
worked for а long time without a hitch. 

The question of “entrefer’’ and of the rails supporting 
the propellers has also been dealt with in my article. It is 
there stated, in fact, that it is not at all necessnry to have 
recourse to special rails. І have, indeed, said * this precau- 
tion, however, is, in M. Dulait’s opinion, superfluous, as the 
principal rails laid on the foundations of the stators to а 
great extent ensure the constancy of the air-gap.“ 

Ia conclusion, I think that, by the present and by my 
article, I have shown tbat if tangential traction has still 
some weak points, capable of amendment withal, it has, on 
the other hand. such advantages as if putin the balance 
would turn the scale—in favour, moreover, of MM. Dulait, 
Rosenfeld and Zclénais. 

E. Guarini. 

Brussels, September 22nd, 1908. 


Aberglaube. 


Several months have passed since all who were privileged 
to hear Sir Oliver Lodge's wonderful address were carried 
away by his mastery, and the apparently unanswerable argu- 
ments he used. But where is your Sir Rowland? I am 
one of a large class who, without scientific knowledge, live 
by the application of electricity and cannot avoid harbouring 
theories of our own, the origin of which may or may not be 
of the “generally accepted character, more or less based 
on the earlier researches and speculations of scientists. We 
ought to be informed as to whether the new theory may now 
be regarded as that adopted by the whole scientific body and 
thereby lifted beyond the pale of discussion, or if we may 
look for an exposition of opposing theories from other high 
authorities. Otherwise we shall be in danger, perhaps, of 
falling into the same position as those who have for ages 
accepted theological dogmas from force of habit. | 

It may be useful if I give my own theory, во far as it is 
capable of bearing the name; as a sample of the sort of beliefs 
which exist as almost self-created and somewhat nebulous 
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outcomes of old familiar theories. I have regarded the 
passage of an electric current as the transmission of a state 
of tension or stress set going among the atoms of matter in 
& manner analogous to the operation of other manifestations 
of power, heat, light, sound, &c. We know of varying 
degrees of density being possible in almost all known forms 
of matter, and I imagine all atoms to he susceptible to the 
stress spoken of according to their density. Of necessity, I 
fall back on an ancient if not outworn aphorism, ‘ Nature 
abhors a vacuum,” appending to it a further assertion that 
nature has no knowledge of any nearer approach to the 
abborred thing than we have, but only of greater or lesser 
degrees of attenuation of matter. At the extremity of this 
attenuation (hereafter to be discovered, maybe) perhaps the 
ultimate atom of matter will be found, christened ether or 
anything you like, and recognised as capable of construction 
into any known form of matter, and of transmitting any 
know manifestation of force. 

I believe I have heard even the etheric theory spoken of 
a8 & dogma, and seek leave to class the corpuscular theory of 
electricity along with it. Both dogmas to be reverentially 
regarded as very convenient, and likely to do duty for some 
time in bridging an awkward gap between the present time 
and that when there arrives a clearing away of what I can- 
not help regarding as present errors of scientific speculation, 
in the direction on the one hand, of too gross a materialism, 
and on the other of mysticism. 

The liberty I ask, will, I hope, compass the permission to 
do without the dogmas in cases where one’s imagination will 
not stand the strain of the adoption of а corpuscular theory 
of electricity in the absence of a similar one for heat, light, 
sound and even gravity. 

T. 


Aston Meter Specification. 


My attention has been called to the article in your issue of 
August 28th, and in accordance with the suggestion con- 
tained in the last paragraph of that article, I bave made 
inquiries from all the meter manufacturers, and I am very 
gratified to find that there was no ground for the pessimistic 
views of your contributor. The manufacturers are unani- 
mous in stating that there ha: been no increase in their 
tenders due to any obscurity in the specification. 


Jos. Ansell, 
Clerk and Solicitor, Aston Manor U.D C. 


Birmingham, September 25th, 1903. 


L.C.C. Steam Engines. 


If it be supposed that these engines will provide power to 
drive 500 care each, the load factor, when one engine alone 
is at work, will be about 90 per cent. or even more, and load 
variation will be gradual, and theobligation for the governor 
to act on the L.P. valve, as well as on the H.P. valve, 
is probably far less obligatory than the reviewer of the 
specification appears to think. 

His expressed opiuion as to the superiority of the vertical 
engine over the horizontal type is also not supported by 
practical experience, and no one has yet shown that there is 
reduced wear and tear with vertical engines. 

As regards space occupied, far too much may be sacrificed 
to this idea, which underlies the general junk shop appear- 
ance of many electrical stations. 

In all large stations the difficulty is to put in boilers 
within the length occupied by the engines, and so far as 
space is concerned, one might as well use horizontal engines 
with all their facility of attention, as vertical engines which 
present many practical difficulties. The boiler difficulty has 
been solved, in а fashion, in American stations, and unfor- 
tunately in some stations on this side, by puttiag boilers on 
upper floors, a course which does not commend itself to 
many engineers. Fault is found with the length of the 
steam passages between high and low pressure cylinders, but 
80 long as an intermediate receiver is thought desirable, ita 
volume i8 partly made up of this pipe, and the argument as 
to length is unconvincing and inconclusive. 

The placing of the high pressure cylinders at a slight 


incline to compensate for the bending of the crankshaft, 
can be met in the low-pressure cylinders by a similar lateral 
inclination of the low-pressure crosshead guides, surely not a 
very difficult problem to solve. Allowance for bending of 
the crankshaft was never made in large engines of the 
geared type, because the fly-wheels were then much lighter 
than present-day rope rims and much narrower. The rope 
rim widened the span of the main bearings, and difliculties 
began to appear in these, and over twenty years ago the 
advantage of canting in the main bearings was pointed ont 
by the writer and carried out first probably in the engines 
of a Lancashire mill. Mr. Inglis also brought out several 
bearings to effect the same end automatically. This inclina- 
tion need not therefore be looked on as presenting serious 
difficulty. | 

Obviouely, in an overhung crank pin the diameter must be 
large, but too much is made of the pin becoming spiral 
under the two stresses at right angles. The two stresses are 
not coincident in their respective maximum amounts. If 
thought песе:вагу the outer length of the pin could be 
slightly barrelled to ensure central bearing of the rod. It 
might be thought a complication, but the horizontal con- 
necting rod could be short jointed to the head of the vertical 
connecting rod in order to shorten the pin. This would, of 
course, produce a small bending moment upon the vertical 
rod, and to such an extent would be objectionable. Је would, 
however, reduce the length of the pin. for it would not 
double the unit pressure upon this. The design of such a 
pia must always be а matter of some considerable com- 
promise between conflicting tendencies. 

With regard to balancing difficulties, the non-central 
position of the fly-wheel will prevent balance in a horizontal 
plane, but ordinary balance of rotation will be secured 
probably as well as in most types by the use of a single 
balance weight 1124° from each crank. (Valve gear not 
included would slightly alter this angle.) 

Every form of engine has its defects, but there is much 
less to be urged against this so-called American type than 
against the actual American three-crank type now under 
repair in а Scotch tramway station. By the way, too, in his 
anxiety to see American peculiarities, has not your reviewer 
overlooked the origin of the Chelsea turbines ? 

The turbine will in time probably supersede reciprocating 
engines, but it may be as well to see Chelsea at work first, 
and there are improvements yet to be made. 


W. H. B. 


[Our correspondents arguments have the air of an apology 
for the defects of the type of engine in question, many of 
which he virtually admits ; in fact, if nothing better can be 
said for it than he puts forward, our criticism is amply 
justified. To describe methods of mitigating defects is not 
vo prove them absent. We believe that in our article we 
fairly stated the pros and cons, and that in our conclusions 
we shall have the support of the great majority of British 
engineers. In reply to the half-hearted assertions of 
„W. Н. B.,“ we may point out that, in case of a sudden 
loss of load, the necessity of governing on the low- 
pressure cylindera will be made manifest in the presence of 
large receivers and condensers. 

Our correspondent's remarks on the horizontal engine 
would lead us to suppose that he is predisposed in their 
favour. The great popularity of this type of engine, in com- 
pany with the Lancashire boiler with tbe manufacturers of 
the North, has been its principal recommendation ; but on the 
всоге of frictional losses, ease of starting up, even turning 
moments, and economy of space, such a type does not 
compare with the steam turbine for electrical purposes. 
Our correspondent, in common with many meclianical 
engineers, appears to possess ideas on the requirements of 
electrical work which, to say the least, appear hazy, and his 
use of the term “ general junk shop," as applied to an elec- 
trical station, ів incomprehensib:e. 

The argument as to space occupied is quite inapplicable. 
There is no difficulty in arranging the boilers suitably with- 
out piling them in tiers, and we can cite practical examples 
of such arrangements, 

We fear we cannot agree to be bound by cotton mill pre- 
cedents, however admirably these installations may have 
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been designed. The problems to be faced in central station 
work have, practically no features in common with mill- 
work. 

The eccentric suggestions with regard to the crank pin 
and big end, we think, need no discussion. 

Our correspondent states that ordinary balance of 
rotation " can be easily secured; of course it can, but by 
what means can the reciprocating masses be balanced ? 
They move in two planes at right angles, and cannot be 
balanced. 

To aver that another type of engine is worse than this is 
but а lame defence. As for our “ anxiety to see American 
peculiarities,” we assure our correspondent that these are 
precisely what we don't want to see in British stations! 
The origin of the Chelsea turbines was not à thousand miles 
from Newcastle, and their place of manufacture (Trafford 
Park) is generally regarded as British. As for possible 
improvements—must we wait until perfection is attained ? 
—Eps, Erec. Rev.) 


[A correspondent wants the address of the London agents 
for small Porter motors (American manufacture).— Eps. 
Erre. Rev. ] 


SOUTH AFRICAN NOTES. 
(Едом осв JOHANNESBURG CORRESPONDENT.) 


Ladysmith.—The arrangements for formally inaugurating the 
electric light plant were that it should take place on August 29th, 
the switching-on ceremony being performed by Mrs. Farquhar, 
whose husband, when mayor of the borough, played а very leading 
part in getting the idea taken up. Public lighting was to com- 
mence on the date mentioned, but private consumers could not be 
accommodated until one week later. The generating station is 
located in Market Square, and its equipment comprises three Robey 
locomotive type boilers, each of 30 н.р, having special fire-boxes 
fitted to consume Natal coal, and two Willans engines driving four 
electric generators. The contract for the electrical work was given 
to Messrs. Hubert Davies & Spain, at £8,326, and the operations are 
now being carried out under the direction of Messrs. Reeves and 
Manning. Mr. J. Roberts, A.I.E.E., of Durban, is the consulting 
engineer, and it was from his specifications and plans that the 
scheme was first started upon, though it has since been increased, 
and extensions to the value of £2,000 have been made from speci- 
fications by the borough electrical engineer, Mr. J. Stanley White, 
of Manchester, who will also take charge of the whole of the 
system when completed. The four generators are each of 425 kw. 
capacity, and they are of the multipolar type supplied by the 
Electrical Construction Co., of Wolverhampton. The current will 
be distributed on the three-wire overhead sys:em. Each pole will 
contain five wires, but two will be light switch wires for the street 
lighting. Already the anticipated demand has so considerably 
increased that in Murchison Street it has been thought advisable to 
fix а cable of 19 strands of sixteenth wire in place of the No. 6 cable 
which was at first intended. The work of establishing house connec- 
tions goes on rapidly, and no fewer than 50 are already completed. 
Many of the cables have been carried into streets where there is as 
yet no private demand, so that all the ratepayers. even on the out- 
rkirts of the town, may have the benefit of the street lighting; 100 
32-0.P. incandescent lamps will be distributed over the town, one on 
each alternate pole, except in dangerous parts, such as the Convent 
Hill, where a light will be fitted on every pole. Fourarc lamps have 
been ordered. A further 75 incandescent lamps have been ordered 
for placing on the poles in the extensions of the original scheme. 
Tbe charge to private consumers will be 1&. per unit. 

Cape Electrical Engineers and the Metric System.—In September 
the Cape Town section of the I. E. E. bad an adjourned discussion on 
metric weights and measurements. The motion brought forward at 
а previous meeting by Mr. Horne, viz., “ That this society recom- 
inends the adoption of the metric system of weights and measures 
for use within the Empire,” was supported by Mr. C. Proctor 
Banham, who spoke from a practical experience of the 
system, and detailed the various advantages that he considered 
would accrue from such a change. Messrs. Denham, Legg, Horn, 
Pickering, and the chairman, Mr. J. P. Edwards, also spoke for and 
against the motion, which was ultimately carried by a large majority. 
A paper was contributed by Mr. C. Proctor Banham, M.I E. E., 
entitled The Measurement of Resistance.” The author treated 
the subject from a central station, rather from а laboratory 
point of view. An interesting visit was recently paid by the 
members of tbis local section to the new works of the Cape Times 
Co., Ltd., in Keerom Street, where the very efficient equipment was 
inspected with much appreciation. 

Cape Town Electric Lighting. -A Cape paper gives the following 
figures relating to the working of the electricity supply system 
here :—Daring the ronth of July 166,683 units of electricity were 
generated at the City Electric Lighting Works, of which 31,147 


were consumed for the purpose of street lighting, 116,365 by private 
consumers, 2,000 upon the works, 8 000 units for meters, and 9,171 
distribution losses, &c., the net revenue accraing from the supply of 
current to private consumers being £4,925, as compared with £4,064 
for the month of July, 1902, the average price paid during Jaly, 
1903, being 10'15d. per unit, and for the year from January lst to 
July 31st. 1903, 1094. The total number of private consumers has 
been 1,001, and the equivalent number of 8-cP. lamps 67,000; 
whilst motors have been employed to the extent of 1,063 H. p., as 
compared with 810 private consumers, with an equivalent of 54,700 
lamps, and motors to the extent of 642 нр. during July, 1902. 
Scarcity of Teleyraphists in South .Africa.— Some very important 
evidence on this subject was placed before the Select Committee of 
the Legislative Council which has been considering the matter of 
Civil Service appointments, by Sir Somerset French, Postmaster- 
General, who was asked whether it was a fact that 4 large number 
of telegraphiste from England had had to be engaged. In replying 
Sir Somerset said:—''A very large number; іп the 12 months 
ending June 30th last we imported 102 from England, and we 
trained in our Colonial schools 61, or a total of 163 men to fill 
about 250 vacancies. We have from 20 to 30 resignations, deaths, 
and removals in а month. At the present time we have not 
succeeded in filling all our vacancies. By adopting the plan of 
taking on lads who fail to pass the entrance examination, on con- 
dition that they continue their studies, and are successful in 
qualifying, before their year's training is completed, we have been 
able to bring up the number of Colonial boys in our schools to 145. 
We have advertised all over the Colony. We constantly insert 
displayed advertisements in the Cape papers to try and attract the 
Colonial lad to the Post Office, but he does not seem inclined to 
come їп sufficient numbers. If any lad, within the limits of age 
and otherwise eligible, offers himself at any place in the Colony 
where he can be trained, he is taken on, provided he can pass the 
educational examination; tbe rule of the department being never 
toimport men if а sufficient number can be trained locally. It 
takes at least three years’ experience before a telegraphist can be 
placed ín charge of a moderately busy main wire, and when the 
work doubles, as ours has done in two or three years, you can 
understand how difficult it is to keep pace with requirements. 
Although during the past three years we have done everything in our 
power to meet the demands made upon ua, we have occasionally had 
wires idle and messages delayed, and, of course, public complaint. 
The Post Office has, I venture to say, gone through in that time the 
most trying period in its history, through excessive pressure of 
work and the extreme difficulty of adequately coping with the 
extraordinary development which has taken place." 
Potchefstroom.—The Cape Times of September 6th ваув: —“ The 
Government having extended the time for the receipt of tenders for 
the electric lighting of Potchefstroom until the end of October, 
there is considerable dissatisfaction among the members of the 
Health Board, and it is quite possible that the Colonial Offce will 
be requested to withdraw the whole scheme. This will mean that 
either the matter will stand over for the municipality to deal with, or 
the private company, which has already got the light installed at a 
number of business houses, will have the chance of supplying the 
whole town." 


BUSINESS NOTES. 


Electrical Wares Exported. 


Win BNDING берт. 20TH, 1902. | Waar mme SEPT. 29TH, 1903, 


Adelaide. as .. Value £523 Alexandria .. ie Value #77 
Alexandria .. os R .. 78 Amsterdam.. m vs eo 65 


Amsterdam. T ‚> СА 22 Auckland. - ue . 30 
Bangkok  .. 4 a .. 26 Bombay РЕ so . 93 
Bombay  .. ә T .. 557 Buenos Ayres .. as .. 267 
Buenos Ayres x x Се 74 Oaloutta 22 ea eo 1,269 
$i Teleg. mat. 8.9 T Teleg. mat. .. 990 
Calon*  ,, vs s is 51 Cape Town .. 4 у> ee 301 
Cape Town .. ae ae .. 671 РА Teleg. mat. . . 1,096 
Channel Islands .. T T 10 Christchurch 9 8 - «s 43 
Chinde e ss es à 80 Demerara .. Psi V as 75 
Copenhagen oe "e . 108 Durban và es T . . 2,974 
js Teleg. wire . 192 „ Teleg. mat. oe 625 
Durban vs E "m ee 1,565 East London s is „„ 2,219 
T Teleg. apparatus ee 174 Fremantle .. ie bs e. 2,810 
East London a ee ДЕ, 21 Hong Kong.. ae és .. 292 
Foochou «e we 4s .. 451 Kobe. Teleg. cable x . 298 
Fremantle .. ice 8 . . 176 Lisbon өз a sa „ 481 
Gibraltar e» 7" - 86 Lyttleton .. m is M 50 
Gothenburg. Teleph. cable .. 127 ü Elec. machinery .. 490 
Halifax. Teleg. cable. . . 13,409 Madras zu oe x oe 49 
" Teleg. mat. 187 Malaga "i vs ay 885 48 
Hambnrg. Teleg. mat... .. 800 Malta.. М ae e$ vs о 
Hong Kong - © 222 Melbourne .. «> as . 251 
Kobe ee ee ee ee eo 58 Paris ees ee ee oe ee 274 
Larache ee ee oe oe 138 Perth ee 4 аё PS 143 
Lisbon sé d oe T 85 Port Elizabeth  .. - oe 70 
Melbourne .. б> - e 96 Rotterdam. Teleg. wire eo М 
Odessa ee © T ee 207 St. Thomas.. ё oe ae 64 
Perth.. M i T eo EU4 70 Submarine cable 1,812 
Port Elizabeth .. “> eo 62 Shanghai ar ee .. 219 
St. Petersburg. Elec. machinery 64 Singapore .. Ys "d . . 138 
- Teleg. mat.. 871 Stockholm. Teleg. wire x 48 

ii Teleg. wire .. 147 Sydney T S T .. 506 
Stockholm. Teleg. wire S 144 » Teleg. mat. .. 14 
íi Teleph. cable 65 Timaru «8 АЕ T .. 370 
Bydney m is re . 470 Valparaiso .. oe .. 16 
буга. Teleg. instruments RN 50 Wellington. ‚т Ка 228 
Yokohama .. bs 9 0 .. 426 5 Teleg. mat. .. 066 
Yokohama .. ar ie ee 184 

T] Teleg. mat. ee 119 

Total ee £23,070 Total £18,696 


Foreign Goods Transhipped. 


Gothenburg. Elec. appa. Value £179 | Durban. Elec. mat. .. Value £132 
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Veritys’ Fittings.—We have received from Messrs. finished in imitation gilt, with silk shades with bead fringe. Fig. 2 
Veritys, Ltd., two well compiled and arranged catalogues relating to representa a hand-beaten three-light ceiling fitting, which is sup- 


their electric fittings department. The principal publication consists plied in brass or antique silver, with cut-glass bowl. Fig. 3 shows 
a quaint hall lantern, finished їп either brass, antique copper, or 


oxidised silver; it is suspended by a special form of chain through 
which the wire is threaded. An application to Messrs. Veritys, 
Ltd., at any of their various addresses, will ensure the catalogues 
being forwarded. 


New Works at Bradford.—The reiteration of the old 
proverb anent “rolling stones gathering no moss” is notorious 
among engineers, and especially electrical engineers, asa reason for 
"putting up with” out-of-date works and machinery, and it is 
always interesting to find a case where a firm has, without hesitation, 
“ pulled down its barns and built greater," во to speak, and that with 
improving resulta. Starting under another name and achieving no 
particular success in a mall factory in Bradford, the Phonix 
Dynamo Manufacturing Co., under new proprietorship, moved out 
to more commodious works at Hubert Street, Leeds Road, from 
whence they were impelled by circumstances to remove to Joseph 
Street, where the extensions gradually filled up the available space, 
and obsolete tools were ousted in favour of up-to-date machinery. 
These works being employed to their full capacity, it became 
necessary to look out for larger premises, which were eventually 
secured at Thornbury. These new works are admirably adapted 
for economical working, aud a final clearance of old, and the installa- 
tion of new tools enables the company to cope with both small and 
large work satisfactorily. The new works are now in full swing, 
and the following list of work in hand and recently completed is 
КЕҢЕ sufficient justification of the latest move :— 
чу OUT А Bradford Corporation.—300-Kw. set for direct coupling for Buan- 

9 bridge Road destructor works. Two switchboards for 1,000-x w. seta 
Fia. 1. for Valley Road works. Fifteen 10- H.. motors and 84 special 

" P.D.M." starters. Wednesbury Corporation.—Two sets of motor- 

generators, each consisting of 115-H. . two-phase motors direct- 

of a catalogue of electric light fittings of every class, containing 164 coupled to 75-xw. continuous-carrent generators. Graham, Morton 
pages of designs suitable for all requirements, and we should say and Co, Leeds.—They have recently supplied the whole of the motors 
suitable for all tastes and all pockets. The second is devoted to in connection with the cranes, and are now on with the whole of 


their Aston electric radiatore. Both books will no doubt be applied the motors for shop driving for this firm’s new works, the aggregate 
" Н.Р. being considerably over 200. For a Cleckheaton firm they 


have in hand a 100-Е.Н.Р. generator with various motors for new 
works. For three mills in the district they bave 60-kw. generators 
in hand for each, with motors, switchboards, &c. Fora Nottingham 
firm they have 65 kw. in two generators for direct coupling. For 
Dewsbury firms they have two direct-coupled sets on order aggre- 
gating 80 kw. They have also over 200 н.р. in hand for special 
motors for electrical coal-cutting, and altogether the horse-power in 
motors, &c, which they have on order totals over 3,500 Hr». In 
their polyphase department they have, among other jobs, a com- 
plete mono- and polyphase equipment for the Bradford Technical 
College, and they аге also supplying polyphase machines to the 
Yorkshire College and to the Lancaster Technical College. Among 
work recently completed may be mentioned the dynamos and the 
whole of the motors for Messrs. Meldrum Bros’. new works at Tim- 
perley ; the whole of the steam plant. motors, boosters, &c., for the 
Burnley Workhouse to the specification of Messn. Shepherd and 
Watney ; the plant for Bir James Kiteon, Gledhow Hall, Leeds, to 
the order of Messrs. Wallis & Watson, Leeds; а 250-xw. generator 
for the Lidgett Colliery Co., &c. 

The Phoenix Co. has recently been registered as a limited company 
with sufficient capital to ensure a successful effort in the keen com- 
petition which prevails in these times. 


" 
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Trade Announcements.— Messrs. James T. Donald and 
Co., Ltd., engineers and steel merchants, 35, McAlpine Street, 
Glasgow, have been appointed as the sole agents of the Bell Rock 
Belting Co. in Scotland, for the sale of the Bell Rock improved 
sewn cotton duck belting (constructed with two solid round edges). 
Bell Rock balata belting, English oak-tanned leather belting, hair 
belting and patent link belting. Messrs. James T. Donald & Co., 
Ltd., hold large stocks for immediate delivery. 

Messrs. Edward Le Bas & Co., iron, steel and metal merchants, have 
removed from 18, Billiter Street, E.C, to Dock House, Billiter 
Street, Е.С. 

Mr. James Richardson, late of the G. K. O. and of Veritys, has 
joined Messrs. Baxter & Counter, as traveller for London and South 
Coast. 

As most of Mr. Edward Brand's customers are located in the 
North, for their convenience he has removed his office from 
London to 63, Lancaster Avenue, Manchester. 

Mesers. Dick, Kerr & Co., Ltd., have removed their head offices, 
&c., from 110, Cannon Street, to Abchurch Yard, Cannon Street, 
E.C. The branch office addresses are:—Northern Assurance Build- 
inge, Albert Squere, Manchester; aad the Tasker's Engineering Co., 
Blonk Street, Sheffield. 

The National Tube Co. has removed from Dock House, Billiter 
Btreet, E.C., to 71 and 72, King William Street, E.C. 

Mr. Hal Williams announces that he has taken Mr. Walter 
Bridges into partnership, and that the firm will be known as Hal 
Williams & Bridges, consulting and supervising engineers. Mr. 
Bridges, who was for some years with Messrs. James Simpeon & Co., 
engineers and contractors, London aud Newark, has, until recently, 
been chief engineer to Messrs. Belshaw & Oo., engineers and con- 
tractors, Westminster, 8.W., and has had special experience in all 
classes of electrical and mechanical engineering. 


E. P. S. Batteries.—The Electrical Power Storage Co., 
Ltd., has received the order from the Brighton Corporation for 
for by a large number of contractors, who will make use of them in the extension of its storage battery, also an order from the 
their everyday work, We illustrate herewith a few selected designe. Corporation of Sunderland for the storage battery far Ryhope 
Fig. 1 shows a graceful two-light wall bracket, jn the “ Adam ” style Asylum. acabe end 
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Books Received.—* The Steam Turbine," by К. M. 
Neilson. Second edition. London: Longmans, Green & Co. 
1903 10s. 6d. ret. 

" Elementare Vorlesungen über Teleersphie und Telephonie," by 
Dr. R. Heilt run. No.5 Berlin: Verlag von G. Siemens. 1903. 

" Engineering Prelimineries for an Internrban Electric Rail- 
wav," hy E. Gorzenbacbh. New York: McGraw Publishing Co. 
1903. 81 00. 

" Spon'a Enoireer’ Price Book, 1903-4.“ by Thos. G. Marlow. 
London: E. & F. N. Spon, Ltd. 123. 6d. net. 

" Compressed Air,“ by W. ©. Popplewell. 
Scientific Publishing Co. 78. 6d. net. 

“Hardening. Tempering, Annealing and Forging of Steel: A 
Treatise on the Practical Treatment and Working of High and Low- 
Grade Steel," by Joseph V. Wcodworth. Westminster: Archibald 
Constable aud Co., Ltd. 1903. 10s. net. 

“The Practical Testing of Dynamos and Motors,“ by Charles F. 
Smitb. Manchester: The Scientific Publishing Co. 58. net. 


* Luna" Nernst Lamp.—4A new form of Nernet lamp 
has been bronoht ont oy the Electrical Co, Ltd, of 122—124, 
Charing Cross Road, W.C., under the above title, which is intended 
to take the p'ace of small arc lamps. This lamp is generally 
similar to the ordinary A type, but the burner is entirely different— 
the heater being horizontal and entirely above the glower, which it 
heats by radiation Thus, tbe heater offera no obstruction to the 
light from the clower. The Luna“ is aupplied for 4 ampere 200— 
£60 volte, 1 ampere 100—160 volts, or 200— 200 volte, aod 2-ampere 
100 - 160 volts, for direct current only; we are informed that the 
inefficiency is lers than one watt per candle— in fact, only 88 watt 
in the higher voltage lamps. We have for some time been using 
one of these lamps experimentally, and find its light admirable to 
work with. The glower lights up within one minute of switching- 
on. Provided that the lıfe of the glower proves satisfactory, aud 
tbe efficiency is maintained at the remarkably bigh value claimed 
for it, it cannot be doubted that the “Luna” will become very 
popular, as it combiner the convenience of the clow lamp with an 
efliciency approaching that of the arc. The Luna and A-type 
burners are nct interchangeable. 


Catalogues and Lists.—Merssrs. DE Dion-Povron, 
Lro, of Great Marlborough Street, Regent Street, W., are row 
issuing а new catalogue of their dynamo aud motor combinations 
from 1} to 8 Н.Р. for lighting buildi::gs, charging batteries, driving 
machinery, and for movable installations; also their pump motor 
and belt pulley motor combinations, An illustrated description of 
these machines appeared in our iesue of February 20th, 19C3, 
but anyone can obtain one of these well-illustrated pamphlets 
(31 pages) on application to the above address. Althcugh the list 
only dercribes three of the applications of the De Dion-Bouton 
motore, they are used in great variety for other purposes, and are 
claimed to be suitable for any work where a small amount of power 
is required in a portable and convenient form. They are also being 
tupplied for motor launch combinations. 

Messrs. Prooker & Goss, LTD, of Freezywater, Waltham Cross, 
have sent us a copy of their electrical instrument price list. It has 
some very distinct illustrations of Brooker's patent moving-coil 
ty pe dead-beat instruments, amm etere, voltmeters, motor-car instru- 
ments, cell testers, shunte, and so on. 

А liet of arc lamp couplings ard winches, and indoor electric 
light fittings has been issued by Mr. d. BRAULIX. He bas also 
brought out & new edition of his electrical sundries catalogue, 
giving cuts and details of small accumulator novelties, medical 
coils and details for motor-car and other work. 

We have received frcm Messrs. WALTER Locks & Co, Lr», 
cf Locke Buildings, Calcutta, one «f their advance cata- 
logues cf electrical accessories, tittings and stores. ‘The firm is 
energetically pushing electrical installation business in Calcutta, and 
the present catalogue is an evidence of thia fact. 

The INTERNATIONAL ELECTRICAL ENGINEERING Co, of Clun 
House, W.C., has placed before us au illustrated price list, fully 
describing its Universal” electric crab. 


Liquidation.—A meeting of the South Shields Elec- 
trical Engineering Co., Ltd., will be held at 18, Grainger Street 
West, Newcastle-on-Tyne, to hear an account of the winding-up 
from the liquidator, Mr. M. Stainton. 


Auction Sales.—On Wednesday next, October 7th, Mr. 
F. Bowen will sell certain electrical plant and machinery by 
auction at Aldersgate Street, EC. Some particulars are given 
among our advert.sements to-day. 

On October 21st, Messrs. Wheatley Kirk, Price & Co. will offer 
the machinery, stock in trade, fittings, &c, of the Electric Lighting 
and Fittings Corpcration (Liverpool), for sale. Particulars are 
given amor g our advertisements. 


Imports of Telegraph Cable and Apparatus.— The 
value of the August imports of foreign telegraph cables and apparatus 
into this country amounted to £8,381, the second largest monthly 
total recorded this year, and comparing with only 43.591 in July 
last. The imports for the eight months ending with August have 
reached a sum of £42,112. 


German Electrical Machinery Imports and 
Exports. —A noticeable shrinkage has taken place this year in the 
imports of fcreign electrical machinery into Germany, the returns 
for the seven months ending with July last showing a total of only 
451 tons, as compared with 903 tons in the corresponding period of 
last year. On the other band, the exports of German-made 
electrical machinery continue to show & steady improvement, they 
having increased from 7,211 tons in the first seven months of 1902 
o 7,941 tons in the seven months ending with July last. 


Manchester: The 


Cable for Sale.—The Canterbury local authority ів 


offering 2,200 yards of cable for sale. See our advertisement pages 
to-day. 


Forthcoming Books.—A new edition of The Dynama in 
Whittaker & Co.'s apecialitt series is expected to be pub'ished 
shortly. Since the last edition the authors, Mesers. Hawkins and 
Wallis, have entirely revised it. 

Mesera Chas. Griffin t Co. are about to issue new additions of 
Applied Mechanics, Vols. I. & II., by Prof. A. Jamieson, M. Ins“. C. E. 


ELECTRIC LIGHT AND POWER NOTES. 


Abingdon.—The Lighting Committee having considered 
the terms of the offer contained in Messrs. Suter & Co.'s letter of 
July 16th, for an installation of electric light in the borough, wire 
unanimou:ly of opinion that it would be unwise to accept the same. 
It was agreed that the necessary notice be given to the Board of 
Trade and the report was adopted. The Committee had also con- 
ridered the notice received by the Council from the Abingdon and 
District Electric Lighting Co. of its intention to apply to the Board 
of Trade fora prov. order for an installation of electric light ia the 
borcugb, and found thst in order to secure a locus standi, the 
Council should give formal notice on or before January 15t^ next, 
and it was essential that they should be empowered to obtain the 
necessary professional assistance to advise them whether or not it 
would be desirable to insert any clause in the prov. order. 


Brighton.—The T.C. having failed to dispose of any 
of the 270 electricity meters which have been in use for 10 years, 
and are obsolete, the value of them (£1,400) bas been written off. 


Bristol.— With the object of ascertaining the demand for 
current, а canvass has been made at Fishponds, beyond the 
boundary of the existing mains. The result is so satisfactory that 
the Electrical Committee has decided to extend the mains. 


Brussels.—The new central power station of the Brussels 
electric tramways was recently opened in the presence of the King 
ot Belgium. It ів intended to help the two former sub-stations of 
Rue Brognitz and Ixellee, and the new sub-station of Rue Verte. 
The new central station, installed by the Thomeon-Houston Co., 
contains four double-compound tandem engires. "Tbe coal is trane- 
ported automatically from the canal of Charleroi to the boilers. 
Three-pbase alternators of 1,500 xw. at 6,600 volts are installed 
bv the Union Electricitats Gesellschaft, of Berlin. There are three 
110 Kw. exciters, two being worked by asynchronous motors 
running at 6 600 volts, the third by a steam engine. From the 
central station energy at 6,600 volts ia brought to the sub stations, 
transformed to 410 volts, and converted into a continuons current 
at 550 volte. 


Cambridge.—In 1890 the Corporation of Cambridge 
ottained an electric lighting provisional order for the town. Soon 
afterwards the order was transferred to the company, and the 
undertaking has been running for nearly 11 yearr. The following 
table gives an adequate view of the financial progrers of the ut der- 
taking for the last six years :— 


— — — — — — — — i i = — — 


Gross 


ы revenue from Average Total cost | Number of Hie; 

Lear. sale of | коре | per uon | апда кой; ^ Dividend. 
e E = t. e ш Ee hr xu 4 usu iis 

| | 

1897 £5,856 6 35d. 3 54. 291,207 6 

18988 6 791 6:26c. 3:42d. | 260,807 | 7 

1899 7,733 6 22d. 3 04d. 298,392 7 

1900 8,822 5:938. 2740. ' 357,435 7 

1901 , 9,395 540d. 2584. | 382,274 7 

1902 10,585 5 89d. 2:334, ' 431.379 7 


The feature of this table is the steady reduction in the total costs 
per unit sold as the magnitude of the company's bnsiness increased. 
Between 1901 and 1902 there is a difference of 15d. per unit. In 
this connection it may be noted that seven Parsons steam turbines, 
coupled direct to Parsons alternators, are installed inthe generating 
station. The Cambridge st ition was, in fact, one of the first to be 
equipped with а type of prime power now in great favour with 
designers of big electric power undertakings. For several years 
past the company has regularly put aside each year sume for depre- 
ciation ranging from £300 to £750, making a total of £1,250 eet 
aside for decaying capital. Out of that total £1,059 has been 
written off the capital account, leaving a depreciation fund of 
£3,190. Additional powers of electricity supply were obtained laat 
session fur a considerable district surrounding the Cambridge ares, 
and a large number of applications for electric light have come from 
that district. 


Carnarvon.—4A L G.B. inquiry into an application made 
by the Town Council for sanction to borrow £17,000 for the pur- 
poses of a proposed electric lighting scheme has been held. Many 
members of the Town Council were present, as were also the epokes- 
men appointed by the ratepayers’ meeting, and a number of rate- 
payers. The National Electric Wiring Co, Ltd, with whom the 
Corporation had proposed coming to an agreement for carrying out 
the works, were represented by their secretary and others. Mr. 
Vincent appeared on behalf of a number of ratepayers for the par- 
pose of opposing the originally proposed scheme. At the opening 
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of the proceedings, the Mayor made an application for an adjourn- 
ment of the inquiry in view of the fact that an alternative scheme 
had now been presented to the Council which they bad not yet had 
an opportunity of fully considering. 

Mr. Vincent supported the Mayor's application, saying he appeared 
on beb alf of several ratepayers to oppose the original scheme. 

The Inspector said the L. G. B. had been asked by telegram and by 
letter to postpone the inquiry, bit the wording of the apolication 
left it optional to them to postpone or not. Although an alternative 
scheme had now been proposed, that waa no reason why the inquiry 
into tbe general question of electric lighting for the town should be 
postponed. 

It was ultimately decided to postpore the inquiry to a future 
date. 


Clitheroe.—The T.C. has decided to apply to the Board 
of Trade for a provieional order to enable it to supply electricity for 
public aud private u:e within the borough. ТЬе generating station 
will be on the site of the present gas works. The gas manager, Mr. R. 
Barrett, recent ly stated that for purposes of power electricity had a 
great future before it, but for lighting purposes electricity would 
not oust incandescent gas. The cost of electric current waa far 
greater—in fact, almost double that of gas—and he did not think it 
would рау a private company to put down plant in Clitheroe. We 
compliment Mr. Barrett on his mod« sty. 


Croydon.—The Lighting Committee considered ап 
application fcr an extension cf the electric main in South 
Norwood Hill, to supply three houses recently erected there, which 
have been wi:ed to receive the electric current, the applicant (the 
builder) stating tbat it is his intention tc erect 16 more houses aod 
wire them for electricity supply. The estimated c st of the exten- 
sion ів £112, and in this instance the Committee are ш. яе to obtain 
tbe usual undertaking guaranteeiry the required 15 per cent. 
income on the outlay ; but in view of the probable demand which 
will cone upon this maio if extended, the Committee recommend 
that the work be carried out subject to an undertaking being 
obtained from the builder to wire for electricity supply all the 
bouses he erecta on South Norwood Hill. 

An application for an extension of the main to Torridge Road, 
Thornton Heath, was aleo considered, where tbe applicant (tLe 
owner) has 14 newly-erected houses already wired to receive the 
current, the applicaut stating that it is his intention to erect and 
wire for current a considerable number (70) «f additional houses in 
this rcad. Tte estimated cost of the extended main is £293, and 
tbe Committee recommend that the work be carried out. The 
Committee also recommend that this road be lighted by iucan- 
descent electric lamps, and that а main for the purpose be 
acccrdingly laid at an estimated cost of £148. The price charged 
for the lamps will be the same as for the incandescent gas lamps. 
The report was adcpted. 


Dartford.— The Beard of Giardats has decided to 
һа'е the workhouse exter віог lit by electricity. The Gas Co. 
informed the Guardians that they could supply gas at about a 
quarter of the cost of electricity per candle-pc wer, but it was 
pointed out that if electricity were used £30 a year would be saved 
in renovation and repainting. 


Devizes.—4At a meeting of the II. D. C. the Gas Com- 
mittee presented a report, stating that they had engaged Mr. Wing- 
fie ld Bowles, of Westminster, as consulting engineer, in regard to 
the proposed application to tbe B. of T. fo: a prov. order for the 
purposes of electric lighting. Mr. Bowles had nade a survey of 
the town, and, as the result of his recommendations, it was de- 
cided :—(a) That the site cf the generating station be at the wharf; 
(b) that the greater portion of the town be scheduled as the com- 
pulsory area, provision being made for extensions as may be re- 
quired ; (с) tbat the generating power shall be steam. Mr. Bowles 
was instructed to proceed with the requisite plans and estimates. 
It was decided that the Council should work the order themselves, 
acd not hand it over to any outside body. 


Dorkiog.—The E.L. Committee bas approved the plan 
submitted by Mes: ra. Edmundson's, Ltd., for the electrical installa- 
tion. 


Dublin.—At the fortnightly meeting of the Lighting 
Committee, Mr. Robert Hammond attended, and reported that the 
change cver from the old to the new system had, under the super- 
vision of his araistant, Mr. Brew, been carried out successfully. The 
Committee bad under consideration the question of the delay in 
connection with the completion of the public arc lamp contract. 
Arrangements were made with. regard to the L.G B. inquiry, 
and to the electric lighting supplemental loan for the city, 
and also tbe loan for Clontarf. The question of special rates 
ш ке наш supply to certain classes of consumers was also соп- 
sidered. 


Eastleigh and Bishopstoke.— The U. D.C. bas unani- 
mously passed а resolution to take steps to obtain a prev. order for 
electric lighting. 


Exeter.—Great progress bas been made in the erection 
of the machinery at the new generating station, and the ¢ lectrical 
engineer has every hope that it will be possible to raise steam on а 
portion of the new plant in four weeks’ time, and to obtain an auxi- 
Магу supply by November lst. It is, however, too late to arrange 
for the changing c ver of the entire supply to the new station, as st 
Jeast «ne month would be occ pied in arrangirg the varic us circui 8 
to wo k properly on the twe-phase supply. To overcome this dift - 


culty the electrical engineer has arranged a special circuit to aupply 
one section of the town in such а manner that ita load can be carried 
by the new station for about six hours daily while the old station is 
working at its maximum, and this will enable the Council t^ go 
through the winter with ample power for all requirements. Тһе 
electrical engineer reporta that for the 15 n onths ending March 3186 
last, a profit of £2,360 has been made on the working of the el ctric 
light undertaking, after meeting the interest and einkiog fund 
charges, aud extremely heavy sums for rates and taxes (amount ing 
to £600 a year). The accumulated “ profits and reserve fund " now 
amount to nearly £6,000. 


Felixstowe.—A L.G.B. inquiry has been held into the 
application cf the О.Ю С fora loan cf £17,160 in connection with 
the electric lighting scheme. Represeutatives of the Gas Co, 
the Council, and a number of ratepayers attended in opposition. 
The pre: ent application was for £17,160, to extend over а period 
of 25 years. The Council obtained a prov. order for supply iog 
electricity in 1900, which was extended for twelve months from 
July 318°, 1902. The Suffolk Electricity Supply Co, whose works 
itis now proposed to purchase under a special agreement, has no 
Parliamentary power: Negotiations firt took placa between the 
C. uncil and the company in 1900, but there was no development 
until 1902, when the Council applied for а clause in its Improve- 
ment Act to control the company's overhead wires. This clause 
was thrown out by the House of Lords Committee, and the pur- 
chase was decided upon. Since then the Council had obtained the 
sanction of the Board of Trade to the overhead wires continuing for 
а period of five years. The cost of lighting the promer ade was 
provided for in the amount. 

The inspector questioned whether the clause mentioned 
gave powers to borrow money fur that purpose. The agree- 
ment dated May 18th, 1903, stated that the Council was 
to purchase the plants, works, machinery, &c.; that the com- 
pany were to carry on the works for 25 years, tne Council having 
the option of terminating the agreement st the end of 15 years; 
that the Council was to provide all moneys for capital ex- 
penditure ; that the purchase money should be £8,000, £5,000 of 
which should be paid within three months of the Local Govern- 
ment Board's sanction to the loan, the other £3,000 to be retained 
by the Council until the company's balance-sheet in any one year 
showed a profit of 6 per cent. The Council was not purchasing 
the overhead wires, but bad the use cf them for 25 years. 
Complaints had been received as to the noise caused by the gas 
engines at the station, and mainly for that reason they were 
proposiog to use steam power. 

Mr. R. P. Wilson, the Councii's consulting engineer, estimated 
the value of the plant and buildings at 46,£00, without the land. 
The U.D.C. bad decided oh his recommendation to substitute steam 
for gas plant, but the company's consent bad not yet been obtained. 
After a lengthy discussion the inquiry сісвей. 


Glasgew.—The Т.С, has authorised the Electricity 
Department to borrow £10,000 for capital purposes, making the 
total amount borrowed to date £1,127,C00. Tne Electricity Com- 
mittee, having remitted to a sub-committee to oonsider and report 
"as to the expeciency of exercising the powers conferred on tbe 
Corporation by Section 19 of the Glasgow Corporation (Gas, &c.) 
Order, 1902, to provide, в 11, let for hire, and fix up, alter, repair 
and remove mot: rs at d other fittings aod apparatus for the supply 
of electrical energy for heating and motive power," have had a 
report presented to them by Mr. W. A. Cbamen, their engineer. He 
states tl at many inquiries on the subject have, during the last two 
Or tbree years, been made by various consumers, and on investiga- 
tion he found that, up till now, there were 64 electric undertakers 
in the United Kingdom who had adopted the system of selling or 
hiring out such motors. In Glasgow, however, up to tbe present 
time, consumers bad always parcha-ed their own motors, and at 
May 31st of the present year some 1,059 motors had been connected 
to the mains, taking an aggregate of 4,597 E. p., in sizes varying from 
4 нр. to 70 B.P. The number of unite consumed during the year by 
these motors was 1,560,509. In Bradford and other towns the demand 
for electricity had been increased by the hiring of motors to those 


who either could not afford, or did not care, to purchase them ou:- 


right. In maoy cases the consumers had purchased the motors 
after hiring them for а time. It seemed that, generally 
speaking, the sizes of motors asked for were l. kely to be small 
ones, and it had been necessary in Bradford to lay down 
stringent rules as to payment. of rent, &c, in advance. 
There was certainly a possibility of working up а new business in 
poor districts where motore might be required for various kinda of 
work which could be done in tbe people's own hcu:es, but there 
were no such cases before them at present. The largest demand 
came from butch: ra, who required motors for chopping up meat for 
sausage-making. There would apparently be cases of other con- 
sumers of varicus kinds who wished to try electric driving experi- 
mentally before making апу material outlay themselves. These 
would probably purchase tbe motors after fioding tbe experiment 
satisfactory, and considerable expansion of the power supply might 
be induced in this way. It had often been suggested that hiring 
out of motors c. uld and shculd be done by the electrical trade or 
by the motor mauufacturers themselves, but private enterprise did 
not stem to succeed in that direction. Probably the rental required 
by any manufacturer or trader, in order to make the business pay, 
was too high for the intending consumer, and the trader could not 
afford to do the business witbout а profit, as there was ро other 
indirect benefit to be obtained from it. In the case of the supply 
authority, however, the case was quite different, ae a protit was 
made out of the sale of electricity consumed by the motors, and a 
rental which would cover interest, einking fund, renewal and 
attendance was quite sufficient to justify the business, It was 
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generally found that 15 per cent. on the net cost of the motor and 


itsiaccessories was sufficient for that purpose. That figure was arrived 
at as follows :— 


Interest ys 34 per cent. 
Sinking fund a bas ЗСА 254, 
Renewal fund 7 Sea eee 5 $i 
Attendance s vue ses 4 


15 per cent. 


The consumer, however, was required to put in the necessary 
wiring and the foundation for the motor at his own expense, аз 
that could not be treated as a portable or movable subject. The 
actual delivery and fixing of the motor and the accessories which 
were hired out with it were carried out by the Corporation at a 
fixed charze, made in addition to the rent. In the event of the 
scheme being adopted, it would be necessary to select good makes 
of motors, and to have all those motors of апу one size supplied 
by the same maker, so that the parts might be interchangeable for 
repair purposes. This was a point which might make all the 
difference between success or failure of the scheme. It was 
decided to proceed with a scheme on the lines of the report. 

Mr. Chamen, electrical engineer to the Glasgow T.C., bas been 
appointed arbitrator in the dispute which has arisen between 
Nobels Explosives Co., Ltd., and the electrical engincer who 
designed, and the contractors who fitted up, the company’s electric 
lighting installation three years ago. 

A special sub-committee of the T.C. has been appointed to con- 
sider and report as to the extension of plant required at the Port 
Dundas and Pollokshaws generating stations during the next two 
winters. 

Another special sub-committee of the Т.С. has been appointed to 
consider and report on an application by the T.C. of Rutherglen 
that the burgh be included within tbe Glasgow electricity supply 
area. 

The T.C. is considering an application made by the Glasgow 
School Board for the electric lighting of all their schools. 


Gravesend.—The electrical engineer submitted to the 
Council the following estimate of further sums required in connec- 
tion with the electricity and dust destructor undertaking :— 
Drainage, £367; paving and fencing roadway, £310; tiling engine 
house, £160 ; building cable chamber, £35; boiler house extras, 
£60; wages of clerk of works and watchman, £130; coal conveying 
plant, £300.; trucks and rails for same, £90; pipe covering extras, 
£30; lengthening connections to economiser, £50; 100-kw. gene- 
rating set, connections, condensers, pipes and erection, £1,250; fan, 
£40; additional pipes to condensers and lime treatment plant, 
4500; allow for larger size of lime treatment plant, £150 ; circulat- 
ing water pipes, £300; testing instruments and additions to switch- 
board, £150 ; main extensions, £420; further house service connec- 
tions and meters, £200 ; telephones, £50 ; extra cost of bye-pass for 
dust destructor, £52 15s.; contingencies, £455 5s.—total, £5,100. 
The estimate was passed, and the town clerk was directed to take 
steps to obtain a loan for the amount. 


Greenock.—The success which has attended the electric 
lighting of the main streets has induced the Council to propose the 


lighting of the small streets with Luna Nernst lamps by way of 
experiment. 


Mamilton.—The electrical street lighting has been 
formally inaugurated, that for houses and shops having been in 
operation for some time. Edmundaon's Electricity Co., Ltd., 
invited the Provost, Magistrates and Town Council and others to 
assist at the inauguration in the Council Chambers. Mr. T. M. 
Colson, the resident engineer, presided, and Provost Keith switched 


оп the new lights for the leading streets. The lamps are 65 in 
number and of Bremer pattern. 


Hastings.—On Friday a L.G.B. inquiry was held rela- 


tive to the application of the T.C. for a loan of £250 for E.L. pur- 
poses. There was no opposition. 


Hythe.— The Electric Light Co. has taken over the 
whole of the lighting of the borough. 


Ilford.—As an experiment the U. D. C. has decided to 


erect four 10-ampere arc lamps in the Broadway, and to make a 
trial with Nernst lamps. 


Italy.—A company has just been formed in Milan with a 
capital of £20,000, to be known as La Bocietà per le Forze Motrice 


dell'Aura, t» put down plant to utilise certain available water 
power. 


Linthwaite.—The U.D.C. has sealed an agreement with 


Huddersfield T.C. for the supply of electricity at the Milnsbridge 
end of the town. 


London.—DarrERSEA.— The B.C. has ordered the seal 
to be affixed to an agreement with the Rhodes Electrical Co., Ltd., 
whereby the company will eupply to consumers motors on the 
“hire,” ‘ hire-purchase," and “ direct-payment” systems. A scheme, 
prepared by the consulting engineers in conference with the elec- 
trical engineer for the provision of plant for raising coal from 
barges and conveying it to the central electric generating station, 
was approvod. The estimated cost is £3,500, 


MARYLEBONE.—À petition has been prepared for presentation to 
the Local Government Board, asking that consent be withheld 
from the acquisition by the B.C. of the_local undertaking of the 
Metropolitan Electric Supply Co., as required by the arbitration 
award, until a full investigation has been made into an allegation 
that certain members of the Corporation and the late vestry used 
the knowledge acquired in their respective offices for the purpose 
of facilitating speculative dealings in shares of the Metropolitan 
Electric Supply Co.” 

HamMMERSMITH.—Upon the recommendation of the Electricity 
Committee it was resolved to order an installation of Howden's 
forced draught apparatus for No.1 boiler. The electrical engineer 
stated that the saving of fuel would recoup the cost, £355, in about 
12 months. In their case, however, the actual saving in this way 
was a secondary consideration in comparison with the necessity of 
having a stand-by plant for the winter months. l'ormal permission 
was received from the Thames Conservators for laying in the river 
bed the suction pipes required in connection with the extension of 
the condensing scheme. It was decided to purchase two trans- 
formers at £:350 each, and to charge two firms an annual rental at 
the rate of 5 ver cent. of the cost. 


Luton.—The T.C. has adopted a recommendation that 
the offer of a private firm to hire out motors on the Corporation's 


supply should be accepted. Some 24 motors are at present on the 
mains. 


Macclesfield. — The — Electricity Committee of the 
Macclesfield Corporation, at a meeting on September 24th, dis- 
cussed at considerable length three schemes which had been 
submitted to it for an electric light installation for the borough. 
These were the schemes of the British Westinghouse Co. ; J. & J. B. 
Enright, Westminster; and Messrs. Crompton & Co, Ltd., London, 
whcse estimates were, £32,300, £26.000 and £15,577. Оа a division 
it was decided to recommend the Town Council to accept the prin- 
ciple of Messrs. Crompton & Co 's scheme, provided such modifica- 
tions are made as will meet with the full requirements of the 
Corporation. Under this scheme the contractors undertake to supply 
and erect the whole of the plant and mains, to run the under- 
taking for a period of three years, and to pay the Corporation 6 per 
cent. per annum on the capital outlay, and estimate an annual profit 
at the end of tbråe years of £1,687. 


Maidstone.—The Electricity Committee has recom- 
mended that а flat rate of 44d. per unit be charged for the 
lighting of all public buildings, and premises where residences and 
sbops are combined, and that the Committee be empowered to 
spend £500 for purchasing motors to be let out on hire. 


Newton.—The Lighting Committee reported having con- 
sidered the application made by the Urban Electric Supply Oo., 
Ltd., for permission to lay their cables to Kingsteignton. While 
not wishing to stand in the way of Kingsteignton, they con- 
sidered the Council should adhere to the advice given by the 
clerk, that such permission could not legally be granted by the 
Council 


Ossett.—The U. D. C. has declined an offer made by а 
syndicate to purchase the Council's E. L. Order, it being the inten- 
tion of the Council to put the order into force. 


Saffron Walden.—The committee appointed to con- 
sider the question of introducing electric lighting into the 
borough, reported in its favour, adding that the Council would 
utilise the power at the water works; it was also recommended that 
an application be made to the B. of T. in November for a prov. 


order to supply electrical energy in the borough. The report was 
adopted. 


Southgate.—The U.D.C. has unanimously agreed to 
apply to the B. of T. for a provisional order authorising the selling 
of electrical energy for public and private purposes. 


Ntretford.—The electricity generating station, built by 
the District Council on the main road at Longford Bridge, Gorse 
Hill, has been completed, and will be opened in the course of the 
next fortnight. The new station is of red brick. Mr. C. Н. Word- 
ingham is the consulting engineer, but in view of the appointment 
he has received under the Admiralty, the Electricity Committee 
is considering the advisability of appointing ап engineer to take 
charge of the station. 


Tottenham.—aA special meeting of the U.D.C. has been 
held to further consider the report of the Electricity Committee as 
to the laying of distributing mains and estimates of the cost of the 
necessary works, prepared by Mr. W. C. C. Hawtayne and Mr. 
W. Н. Prescott. The order gives power to supply the whole of the 
district. About 129 arc lamps would be placed on the new electric 
tramway columns in Green Lanes, West Green Road, and other 
thoroughfares. The estimated со of the undertaking was £96,500. 
The income was estimated at £17,356, less £8,358 for working 
expenees, the net result being :—Eetimated gross profit, £8,998, less 
£5,790 for repayment at 6 per cent. on loan of £96,500, leaving a 
net profit of £3,208. A modified report was also presented, giving 
the cost at £69,540, and the profit at £6,027, gross; net, £1,827. 
This scheme reduced the number of streete—part of St. Ann's 
Road, all Woodland Park Road, Harringay Road, and other 
thoroughfares being struck out. The report was discussed at some 
length at the last meeting, and it was eventually decided to 
adjourn the meeting until last night, when a meeting of the Council 
incommittee was to be held to discuss the matter with a representative 
of the North London Electric Light апа Power Co., as the company 
had offered to supply electricity in bulk for distribution. 


(Continued on page 547.) 
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THE VALTELLINA ELECTRIC RAILWAY, 


PROBABLY there was no feature of the Italian tour of the 
Institution of Electrical Engineers which made a deeper 
impression upon the members’ memorics than the subject of 


the first visit—the railway connecting the towns of Lecco, 


Sondrio and Chiavenna. Although this was not the first 
railway to be operated by threc-phase induction motors, it 
was and is the only railway in commercial operation, on 
which a pressure of 3,000 volts is utilised on the overhead 
conductors and in the motors themeelves. The system has 
now been in operation for just one year, and has by its suc- 
cessful working justified the enterprise and proved the ability 
of the engineers by whom it wascarried out. The outcome 
of this bold experiment has been to show that there is no 
technical impediment to the propulsion of heavy trains with 
electricity supplied to the motors at high pressure, on a 
commercial scale, and to pave the way for the extension of 
electric railway working over long lines. 

The railway, which forms part of the Adriatic railway 
system, was originally worked with steam engines, and car- 
ried a considerable goods traffic, while, in the summer sea- 
son, there was also a large passenger traffic to be handled. 
A peculiar feature of the line is the large proportion of 
tunnel, mostly cut in the solid rock; between Lecco and 


Colico, the central point of the system, more than one-third 


of the route is underground, and half of it is curved, so that 
the difficulties in the way of electric traction, with overhead 
conductors at high pressure, were obviously very serious. 
The whole of the hydraulic, mechanical and electrical engi- 
neering works were entrusted by the railway company to the 
Society for Electric Traction on Railways, of Rome, with 
the exception of matters relating purely to the safe working 
of the railways, which the company retained in its own 
hands. The contractors carried out the hydraulic works 
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and new rolling stock. The length of the three sections 
at present electrified, which all radiate from Colico, is 67 
miles. Many of the curves, which are very numerous, are of 
only 1,000 ft. radius, and frequent grades are met with, the 
heaviest being 22 per 1,000, on a sharp curve. The stations 


1.50C-K w. 20, 000- Vor ScHUCKERT THREE-PHASE ARMATURE. 


are, on the average, 3 miles apart, while express trains stop 
at intervals averaging 84 miles; the average time interval 
between successive trains is 1 hr. 40 mins, The population 
of the district served amounts to only 200,000 residents. 
The tracks are of British standard gange, laid with 55 and 
71 lb. rails, and single track throughout. The schedule 
speed of «xpress trains, including stoppages, is 26 miles per 
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INTERIOR OF GENERATING STATION 


themselves, and sub-contracted with the Schuckert Co., of 
Nuremberg, for the supply of the electrical generating plant, 
while Messrs. Ganz & Co., of Buda-Pesth, who were asso- 
ciated with the contracting company, supplied and erected the 
turbines, and the whole of the overhead material, transtormers 


hour, rising to 40 miles per hour between stops; the local 
trains average 20 miles per hour. 

Thanks to the satisfactory working of the sections already 
equipped, the conversion to electrical working of further 


sections, connecting Lecco with Milan and Como, and com- 
F 
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prising 57 miles of route, has been sanctioned. These routes 
also will be worked from the existing power station, which is 
at present underloaded. 

The electrical system consists, briefly, in generating three- 


phase currents at 20,000 volts and distributing them to sub- 


stations, where the 
pressure is reduced 
to 3,000 volts for 
supply to the over- 
h conductors. 
The motors are of 
the three-phase in- 
duction type, 
arranged in pairs 
on the Ganz 
cascade system. 
Motor-cars are used 
for hauling Ње 
passenger trains and 
locomotives for 
goods traffic ; power 
is collected from tbe 
overhead lines by 
means of rollers. 

Water power is 
derived from the 
river Adda, and is 
brought from the 
headworks by a 
canal three miles in 
length, mostly in 
tunnel through solid rock, to the power station at 
Morbegno. The minimum supply of water is equivalent to 
a total of over 9,000 H.P., and as this occurs in the 
winter, while the maximum load and the maximum water 
supply occur in the summer, it will be seen that Nuture has 
arranged matters to the best advantage for the purpose to be 
fulfilled. The available head is 100 ft. | 

From a settling basin in the mouth of the tunnel the 
water enters two riveted steel tubes, each 8} ft. in diameter 
and 234 ft. long, which convey it to the turbines. The 
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Mar or ROUTES. 


latter are housed in a building measuring 170 ft. x 72 ft. 
x 50 ft. high, erected on the right bank of the Adda, into 
which the tail-race discharges. 

The generating plant at present installed comprises three 
seta, each of 2,000 H.P.; space is provided for an additional 
set of 4,000 H.P. The flumes divide in the power station, 
each supplying two turbines. The latter are all of the 
Francis Шаг Bow type, made by Messrs. Ganz & Oo., and 


1,500-kw. THREE-PHASB SCHUCKERT ALTERNATOR AND GANZ TURBINE. 


are provided with adjusteble guide blades controlled by 
centrifugal governors acting on hydraulic oil relays; the 
guide blades can also be adjusted by hand, and the speed 
can be controlled from the main switchboard platform. The 
water is admitted through a butterfly valve, and after pase- 
ing through the 
turbine escapes h 
a draft tube 22 ft. 
long. Anindicator 
mounted on the top 
of the turbine cas- 
ing, and connected 
with the governing 
mechanism, shows 
roughly the load on 
the turbine at any 
moment. 

The alternator is 
of the fly - wheel 
magnet type, the 
magnet wheel being 
mounted with íhe 
turbine wheel on а 
common shaft car- 
ried in two main 
bearings; the latter 
are 12 in. in dia- 
meter, and 8 ft. 2 in. 
long over all. The 
exciter armature is 

| eoupled to the end 
of the main shaft. The field magnet has 12 poles, 
giving, at 150 r.p.m., а frequency of 15 cycles per 
second, and weighs 44 tons. "The armature frame is 
164 ft. in diameter over all, and weighs 26 tons; it is 
unusually wide axially, and is stiffened with radial rods to 
rings on the main bearings. On account of the high voltage 


300-kw. SuB-STATION TRANSFORMER. 


great care has been taken to secure high insulation in Ше 
armature windings, which consist of formed coils of cotton- 
covered wire laid in thick micanite tubes; there are 16 grooves 
in the armature core, of which, however, 24 (two per pole) are 
empty. The alternators are rated at 1,500 Kw. each, with a 
power factor of 70 per cent., and are capable of enduring a 
short-circuit of two minutes’ duration, during which the 
current attains a value six times the normal. On a non- 
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inductive load the output would be 1,500 kw. It is claimed 
that these machines are the first in which so high a voltage 
has been generated direct on a practical scale. They will 
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ELECTRIO LOCOMOTIVE. 


bear an overload 
of 30 per cent. with- 
out injury, and the 
temperature rise 
above the sur- 
rounding atmo- 
sphere at normal 
load does not exceed 
45° C. The exciters 
work at 50 volts, 
300 to 450 am- 
peres. A small cen- 
trifugal governor 
is provided, which 
inserts an extra 
resistance in the 
field magnet circuit 
of the exciter in 
the event of the 
speed of rotation 
attaining an excessive value, so as to 
prevent the alternators from generating 
too high a voltage and damaging the 
awitchgear. The maximum pressure 
which can be attained is thus limited 
to 25,000 volta. The fall of pressure 
between light load and full load is not 
more than 15 per cent., and when the 
fall load is thrown off the pressure rises 
i мыз 10 per cent. 

e operating switchboard is placed 
in a recess off the generator room, and 
consists of six marble panels, of which 
five are in use. All the apparatus on 
this board is of low pressure and safe 
to handle, Behind the board, in a large 
room, is the switchgear proper; this 
is arranged on the framework principle 
which is so popular on the Continent, 
and occupies а considerable space, both 
vertically and horizontally. There are two 
sets of main bus-bars, each equipped 
with three ammeters, a voltmeter, and а 
watt-hour meter ; each alternator is pro- 
vided with two three-pole switches for 
coupling up te either set of bus-bars. 

All the switches are placed at a height 
of 20 ft. from the ground level, and are 


operated by rope gear from the main switchboard. The 
generators are provided with one ammeter, voltmeter 
and synchronising voltmeter each, and the  exciters 
with an ammeter, rheostat and switch. 
enclosed in porcelain tubes wrapped with paper, and are fixed in 


The fuses are 


Moror Тоок. 


err 


separate marble compartments. Lightning arresters are 
provided, and, in addition, there is a water-jet earthing 
device fixed on the overheud lines outside the stution ; this 


consists of an earthed vertical pipe through 
which a jet of water is forced upwards into 
an umbrella-shaped vessel in connection with 
each condactor. The leakage current through 
these jets amounts to only 0:1 ampere, and 
the device, which is only nsed on the approach 
of thunder-storms, has effectually solved the 
problem of ensuring against lightning discharges, 
which at first gave serious tronble. 

The high-pressure lines for the railway consist 
of three bare copper wires, spaced 24 in. apart, 
and carried with porcelain insulators on larch 
poles by the side of the track. The conductors 
running towards Sondrio are 7 mm., and those 
running to Colico З mm. in diameter; at 
Colico the line divides into two sets of 7 mm. 
wires running to Lecco and Chiavenna. 
Generally the high-pressure wires are carried on 
the poles which support the trolley wires, but 
they branch off at tunnels and are carried over- 
ground. The high-pressure insulators are five- 
lipped, in гез pieces, and are tested to 60,000 


| volta. 


There are in all nine transforming sub- 
stations, each of which contains, as a rule, one 
300-Kw. three- 
phase air - cooled 
transformer, to- 
gether with the 
necessary switch- 
gear. At each of 
these sub- stations 
high - pressure 
switches are pro- 
vided for dividing 
the primary con- 
ductors into 
sections, 

The conductors 
which supply the 
current to the 
trains comprise two 
overhead hard- 
drawn 8-mm. cop- 


per wires, 8 ft. apart, 


MOoTOR-CAR. 


and the bonded rails, The wires are suspended at а 
height of 20 ft. in the open, 16 ft. in tunnels, from ambroin 
insulators of the type illustrated overleaf, carried by separate 
galvanised steel span-wires ; the latter are p eee by side 
poles on curves up to 3,000 ft. radius, an 


by single or 
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double brackets on poles where the line is less curved, and in 
stations. By way of precaution, the overhead wires for а 
length of 1,050 ft. each way from a station are isolated 
by section insulators, and cannot be connected with the live 
wires unless the signals show line clear, as shown in the 
diagram given below. Siemens horn lightning arresters 
are used to protect the overhead conductors of both classes. 

It will be observed that there is no duplicate system of 
high-pressure mains, a single tet of conductors running along 
each route. In case of an accident to a transformer or 
other gear in a sub-station, the latter can be completely 
disconnected from the high pressure system and from the 
working conductors, the load being then carried by the 
adjoining sub-stations on either side. 

At junctions and crossings the simple device is adopted of 
interrupting one of tbe overhead wires, so that the trolley 
makes contact only with the other, and during the crossing 
the motors function as single-phase machines. 

The insulation of the whole system is tested by raising the 
voltage at the generating station to 30,000 volta. 

The rolling stock consists of the old vehicles, towed by 
motor-cars, or in the case of goods trains, by locomotives, of 
which views are given on p. 545. Each of the motor-cars 
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| weighs 53 tons, and hauls five coaches, the aggregate weight 
INSULATOR FOR PBIMARY SPAN WIRE of the train being 150 tons. The car is 64 ft. in length 
Сомростовв. INSULATOR. over all, and is equipped with four motors, arranged in two 
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pairs on the cascade principle, во ав to give two normal speeds. 
A sbort résumé of this system may be useful to those who 
sre unacquainted with it or whose memories are “rusty.” 
The main motor is always used with its stator coupled 
direct to the 3,000-volt conductors; the rotor of this 
motor is wound for a maximum pressure of about 300 volta, 


and is connected with the stator of the other motor, when . 


accelerating up to or running at half-speed, and when 
retarding from full speed. The rotor of the second motor is 
connected with a non-inductive liquid rheostat, controlled by 
air pressure. At starting, the maximum resistance is inserted 
in this rotor circuit; it is automatically cut out as the 
speed increases, until at half-speed the resistance is short- 
circuited, the two motors then running in “cascade.” 
Above half-speed, the second motor is cut out of circuit 
altogether, running idle, while the rotor of the 
first motor is coupled to the rheostat; the resistance 
is then automatically cut out by degrees until full- 
speed is reached. In order to  economise energy, 
the system is also used in braking from full speed to half 
speed, by connecting the motors in cascade, when, as they 
are running above the synchronous speed for this connec- 
tion, they return current to the line. As the energy given 
out in slowing from fall to half speed is three-quarters of 
the kinetic energy of the train at full speed, & considerable 
economy can thus be effected. Below half speed, the West- 
inghouse air-brake is used. 

The connections above described are made by means of a 
special, but very simple, controller, which we illustrate on 
p. 546. The main handle-bar has only three positions—low 
speed, off, high speed ; alongside it is & regulator handle 
controlling the air-cock which operates the liquid resist- 
ances. The latter cannot be moved when the controller 
is off, while the controller in turn cannot be put off 
when the regulator is open. In starting, the main lever is 
set to low speed," and the air-cock opened, the rate of 
acceleration depending upon the position of the latter. If 
full speed is desired, after half speed has been attained, the 


air-cock is shut, and the controller put to “high speed,” 


cutting out the second motor and connecting the rotor of 
the first motor to a rheostat ; the air-cock is then opened, 
and the speed automatically rises. It should be mentioned 
that when the air-cock is shut, the primary current is by 
the same action cut off. 

A main three-pole primary switch, shown in one of our 
views, is fixed in the driver’s cab, and is operated either 
automatically, as above mentioned, or by hand. It is of the 
plug type, with six contacts, giving a break of 16in. The 
plugs slide in porcelain tubes, and have given satisfaction in 
use. The main switch serves also as a reversing switch, the 
plugs being moved round through an angle of 120°, bya 
handle at the side of the case, when the circuit is broken. 

To prevent the driver or other official from obtaining 
access to the switchgear when it is alive, the switchbox is 
locked, and the key is placed in a valve connected with the 
air-cylinder by which the trolley is raised; it cannot be 
removed from thence unless the trolley is down, and the latter 
cannot be raised unless the key is in the valve. Moreover, lest 
the driver should unlock the switchbox and leave it open, the 
key cannot be withdrawn from the lock unless thedoor isclosed. 

Current is collected from the overhead conductors by two 
contact rollers, which are carried on a wooden axle 65 in. 
long, with an insulating separator 9 in. long between them. 
The rollers are cylinders of electrolytic copper, 26 in. long 
and 3} in. in diameter, and run on ball bearings. The 
currents are collected from the rollers by carbon blocks, and 
are carried down by insulated cables iuside the trolley arms 
to the main switch. The trolley base is insulated from the 
car roof by porcelain insulators. The arms of the trolley 
are of Mannesmann steel tube, 9 ft. 9 in. long. The trolley 
is raised and lowered by an air cylinder acting through springs, 
with a glycerine buffer dash-pot to control the motion. 


(To be concluded.) 


Whitehead Lighting.—At a meeting of the Ratepayers’ 
Association it was stated that all arrangements had been completed 
with the National Electrical Wiring Co. for lighting the village; 27 
public lamps would be installed, and the undertaking would be com. 
pleted in the course of a few months, m en 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from puge 542.) 


Tiverton.—Messrs. F. Suter & Co., of London, have 
made an offer to the T.C. to carry on the electric light undertaking 
entirely at their own risk, paying all expenses, including interest 
and sinking fund on the capital expenditure, for three years from 
the date of the completion of the work, in consideration of & pay- 
ment of £500 over and above their contract price. 


Wolverhampton.—The new infirmary and workhouse 
was formally opened on the 24th ult. The buildings afford 
accommodation for 1,400 inmates, and are distributed over an area 
of 50 acres. An electric lighting plant consisting of two Belliss- 
E.C.C. combined sets, each capable of giving 66 Kw. at 205 volts, is 
provided; the engines exhausting into the heating system. A 
battery ot Chloride cells is provided with a discharge rate of 9 Kw. 
for 9 hours, and an E.C.C. booster for charging it. There are about 
2,200 lights fixed, and the feeding points are connected by B.I.W. 
lead-sheathed cable laid along the pipe trunks. The whole installa- 
tion has been carried out by Messrs. Woods, Slacke & Co., of 
Blackburn, who have also supplied a complete system of telephones, 
watchmanu's tell-talls and bells. The work has been carried out to 
the specifications and plans of Mr. David Stevenson, Westminster. 


Woolwich.—It was reported at the last meeting of the 
B.C. that the accounts of the electricity undertaking were very 
much iu arrear, and tbat it would take the clerke, working over- 
time, eight weeks to get them up to date. 


Wrexham.—At a meeting of the T.C. the Electricity 
Committee submitted а scheme for extending the electric cables 
for public and private lighting. All the principal thoroughfares in 
the borough are included, and it is proposed te supersede 117 
ordinary gas lamps aud 10 Bray's with 41 arc lamps and eight 
Nernst lamps. The candle-power of the two lighte was 2,372 and 
and 83,616 respectively. The total cost of the gas light was 
£752 los. per annum, while the improved ligbting by electricity 
would cost £932 108. It was, however, pointed out that the 
extension of the cables would result in a large increase of private 
consumers, and that а much larger productiou of electricity could 
be made without additional cost. The Council approved the 
scheme, and directed the electrical engineer to prepare a statement 
of approximate cost. 


Yorkshire Electric Power Co.—The contractors are 
now in possession of the land for the firat power station at 
Thornhill, and the erection of the buildings is being rapidly pushed 
on. Tenders have been accepted for a 6,000-H P. generating 
plant. The generators are to be driven by Curtis steam 
turbines, the whole being supplied by the British Thomson- 
Houston works at Rugby. The company, it is stated, are now in 
а position to negotiate for the supply of power witbin a radius of 
10 miles of the first station, and power will be available in about 
10 months’ time. 


ELECTRIC TRACTION NOTES. 


Altriucham.— Many tradespeople in Altrincham are, 
rather short-sightedly, opposing a scheme for bringing the Man- 
chester electric trams into the town. 'l'hey say that the district 
will be deprived of many of its beauties by the erection of traction 
poles, and that most of the wealthier residents will leave. The 
objection is considered baseless by a majority of the inbabitante, 
who decided at a public meeting last week in favour of trams. A 
poll is to be taken. 


Belfast.—At a special private meeting of the Law 
Committee of the Corporation on the 28th ult., the question of the 
purchase of the tramway system was again discussed. It is understood 
that the Corporation bas another project for the acquisition of the 
lines, which, together with the change and electrification of the 
system, and the compensation of directors and chief employes, would 
cost roughly about £660,000. This echeme has been prepared to back 
up the Bill for compulsory purchase in the coming session of 
Parliament. 


Gerlin.—The Prussian State Railways Administration 
have decided to run all trains on the suburban railway 
between Berlin and Lichterfelde by electric power. Each train 
will consist of two long cars of different classes, with separate 
compartments for smokers. It isexpected that electricity will soon 
oust steam from all the suburban lines of Berlin. 


Bexley.— The new electric tramway from Plumstead to 
Bexley was last week examined by the B. of T. officials. The 
opening ceremony of the electrio lighting and tramway system took 
place yesterday. 


Heywood.—The T.C. has decided to give notice to the 
Bury, Rochdale, and Oldbam Steam Tramway Co. to sell the tram- 
ways belonging to them in the Heywood borough to the 8 
tion. f. It is proposed to convert the system to electrical working 
when imunicipalised. 
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Heywood and Manchester. — The Electricity and 
Tramways Committee of the Heywood Corporation aretendeavour- 
ing to arrange with Manchester for the running of Manchester 
Corporation electric trams through Middleton to the Market Place 
in Hey wood. 


London.—LkwrsHAw.—'The B.C. has resolved to offer 
£30,000 to the L.C C., being one-sixth of the cost of the street 
widenings required in connection with the proposed tramwavs from 
New Crocs t^ Lee Green, Greenwich to Catford, Lordship Lare to 
Forest Hill, Lewisham High Road to Forest Hill. The L.C C. 
asked for a contribution of one-third. 

SourH Lonpon.—Messrs. J. G. White & Co,, of College Hill, 
E C, contractors for laying the L.C.C.'8 electric tramway in South 
London, bave practically completed their contract. Tooting to the 
Bridges, single track, 16 miles, was commenced April 1st, 1902, and 
finished May 1st, 1903; Camberwell Green to Vauxhall, 4:2 miles, 
was commenced February 3rd, 1903, and finished June 18th; New 
Cross and Old Kent Road, 9:6 milee, was commenced April Ist, 1903, 
and finished August 318t. 16,675 tona of iron were used, made up 
as follows :— Rails, 9 500 tons; special work, 1,175 tons ; other iron, 
6.060 tons. 7,200 tons of cement were used, and 18,500 stone setts. 
The maximum number of men emploved on the job was 1, 100, the 
average number daily employed was 800. The superintendent engi- 
neer was Mr. J. H. Fisher; and the assistant engineers were 
Messrs. C. Wood, G. F. Perry, and W. C. Butler. The materials 
chietly used were British. 


Macclesfield.—4A private company will seek power from 
Parliament next session to construct tramways which will connect 
the town cf Macclesfield with other populous districts of Cheshire. 


Manchester.—The promoters of the West Manchester 
Light Railway proposed to construct a light railway frem Tre ота 
Park to Irlam Ferry on the Ship Canal, mainly for the i ccommoda- 
tion of the workmen employed it the Westinghouse and other 
establishments. The scheme, however, Гав met with so much 
opposition from the local authorities that it is to te abandoned in 
favour of one lees open to objection, from Stretford to Davyhulme, 
vid Lcttock Road. 


Middlesex.—The work of relaying the meta's of the 
old horse system in tbe eastern part of the county is approaching 
comp'etion, while the Great North Road system has been partially 
Jaid from the Whetstone boundary to Finchley. 
Barnet U. D. C. has deferred the consideration of plapa for electric 
cable laying in Friern Barnet Road submitted by the North Metro- 
politan Electric Power Co. 


Perth.—4At a special meeting of the T.C. on Monday, it 
was agreed, aftera lorg discuesion, to appoint a committee to carry 
out the reconstruction of the Corporation’s tramway undertaking 
within ard without tbe burgh, from horse to electric traction. 


Preston.—A sub-committee has spent considerable time 
endeavouring to find out the type of car most suitable f«r the 
requiren ents of the town. The smaller car, which was recommended 
for acceptance, wculd accommodate 40 people inside and 28 out, and 
the lareer one would carry between 70 and 80 passengers. The 
commiitee recommended that tenders for 25 single-truck cars with 
the ordinary staircase Һе invited, ТЬе Council has approved 
this recommendation. It has aleo decided that there should be no 
lines of centre stre«t poles. 


Spain.—A project ів at present under tke consideration 
of the Xéiés Municipal Council in regard to the concession for a 
period of 25 years of an electric automobile service for the trans- 
port of goods and passengers. The concessionnaire will be given а 
monopoly for the period mentioned. 


Tyneside.—On the 27th ult. some trials were carzied 
out on the North-Eastern Railway near Wallsend in connection 
with the electrification of that section of the system. The scheme 
has been under consideration for a long time, and is intended to 
compete with the tramways which cover most of the ground that is 
to be served by the electric trains. For long distances the trains 
will have an immense advantage over the urban trams in poiut of 
speed, and will, therefore, it is anticipated, enable the company to 
hold their own, which they can scarcely be said to have done for 
some time past, as it is stated that the receipts on the Tyne- 
mouth line, which is included in tbe development, dropped by 
£7,000, in six montha. The tris] on Sunday was made hetween 
Carville station and Percy Main junction, a distance of 3 miles. 
On this section the work of charge has been completed, the 
third rail baviog been laid, and the electrical conne: tions made. 
The train with which tbe tests were made consisted of two me tor- 


cars and a trailer, and was brought up from York for tbe purpose. 


The triala are said to have been entirely satisfactory ; tbe cars 
showed themselves capable of maintaining a speed of 45 miles an 
hour; the power of acceleration was such thst the train attained a 
speed of 30 m p.h. within 35 seconds of starting from rest. Energy 
was drawn from the Neptune Bar k power station of the Newcastle-on- 
Tyne Electric Supply Co., the Carville works not being sufficiently 
advanced. The electrical equipment of the motor-coaches and 
trailere, the laying of the tbird-rail and low-pressure feeders is 
being carried out by the British Thomson-Houston Co., Ltd.; the 
switchboards, transformers. converters, &c., are being supplied by 
the British West inzlouse Electric and Manufacturing Co., Ltd. 
About 37 miles of route remain to be adapted forthe new mode of 
traction. It is as yet quite uncertain when the work will be oom: 
pleted. 


The Friern ° 


Wigan.—On Monday representatives of the Wigan 
Electric Tramways Co. and of the Law and Parliamentary Com- 
mittee of the Ince District Council met to consider matters affe ting 
the tramways in the township of Ince. An arrangement was come 
to by which the representatives of the Ince District Council under. 
took to grart а lease to the company for 21 years, of the lines in the 
township of Ince, on the Wigan Corporation undertaking to adopt 
the broad gauge and equip the tramways electrically. 


TELEGRAPH AND TELEPHONE 


London Telephones. — At a meeting of the City 
Guardians this week, the Assessment Committee was authorised to 
appoint a competent person to assist in valuing the wires, 
transforming stations, and appurtenances of the Post Office tele- 
phone system thrcugbout the City. Ме. Walter Barnett, of 
Winchester House, was appointed at a fee of £63. 


Portsmouth.—Mr. H. Percy Boulnois, M. I. C. E., Local 
Government inspector, last week held au inquiry into an applica- 
tion by the Portsmouth T.C. for leave to borrow £12,000 for the 
purposes of the municipal telephone aystem for Portsmouth and the 
urban, rural, and parish districts in which it is in ове. The town 
clerk explained that originally the scheme propounded was for 1,240 
working lines, and that number had heen put into operation. Since 
then these lines had been found iner fficient, and it was proposed to 

extend the system so ac to provide for the increased demand. At 
present, there were 1,346 instruments in use, ard there were in 
addition 78 orders in band. The present instalments had been 
carried out within the estimate «riginallv given. A loan of £25,500 
was sanctioned, and the expenditure reached £26.40. The excess 
was accounted for by some items such as increased wrk under- 
grou:.d, to provide more cables than were originallv estimated for. 
Another item which caused part of the excess was for an increased 
num"ar of instruments obtained, which were now in use. There 
were ulso two items for building and prelimirary expenses, which 
were not estimated for originally. Mr. W. R. Bennett, engineer to 
the Corporation, stated that the extension covered by the loan 
would comprise an addition of 760 lines to the number originally 
tanctioned. The capacity of the exchange would be raised to 2,000 
within the telephone area. His original estimate was £26,580, 
but the L.G.B. would only sanction £275,500.—Mr. E. G. Robb, 
solicitor, of Tut bridge Wells, who appeared to oppose, cross-examined 
Mr. Bennett with the view of showing that the Corporation bad not 
carried out the criginal estimates. He submitted that the method 
of working adopted was obsolete and relatively inefficient; that it 
was not up to the standard adopted by the Post Office, or by апу 
large town, save those under Mr. Bennett's control, and that to 
spend further money on such a system would simply be to per- 
petuate an original mistake. A scheme involving the expenditure 
of this further sum of money was both technically and financially 
unsound. The estimate, Mr. Robb further contended, was delusive, 
in that, among other things, it made no adequate provision for 
surplus plant or inevitable expansion, and it ignored the effect of а 
keen competition. The Corporation were engaged іп a war of rates 
with the National Tele phone Co., aud though this was to the benefit 
of the telephone user, it was to the detriment of the ratepayers, 
whose money was involved.—Mr. Bennett, in further cross-examina- 
tion, admitted that a certain amount had already been spent of the 
£12,0C0 now asked fer. He admitted that a duct was being laid. 
It transpired that it was only 8 in. below the surface of the road, 
whereupon the inspector remarked that the depth was insufficient, 
and he was sure that if the L.G.B. had the power to object they 
would do so.— It further appeared that certain balances had been 
used for the telephone business, and that nothing had been paid 
for these by way of interest. —The inspector said the matter would 
certainly have to be laid before the L.G.B.—Mr. Bennett, further 
cross-examined, said tbe Portsmouth scheme was a wise and prudent 
ore. Tkey did not want to jump a long way in advance, and he 
believed the system was a much better one than the National.—At 
the close of the inquiry, the inspector intimated that he would 
make his report to the L.G.B. in due course. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED: 
Trinidad-Demerara Ко. 1 ee ee ee ee Aug. 97, 1901 ee ee 
Dominica-Martinique oe eo eo oe ee ay 7, 1903 ee oe 


8%. Lucia-Martinique .. ee ee T 
Guadeloupe-Martinique T we ee 
Puerto Plata - „ m oe T .. July 10, 1909 .. vg 
Anjer-Kalianda .. T “> oe .. Aug. 2, 1902. А 

Cayenne-Pinheiros oe - oe T 


Bt. Lucia-St. Vincent. өз ө ee Sept. 19, 1902 .. ee 
Reissa-Issa (Yemen)-C€ amaran Ve í ee Oct. 22, 1902 .. Se 
Paramaribo- Cayenne oe ee ee ee ee Feb. 27, 1903 ee ee 
New York-Haiti ee ee ee ee ee April 18, 1908 ee ee 
Bolama-Bissao .. s a i os . Aug. 4, 1908 .. ig 
Antigua-Guadeloupe ЧЕ . Aug. 11, 1903 ,. Sept. 25 


St. Jucques-Haiphong .. Ке ш ee . Sept. 28, 1903 .. 

Telephone Assessments.— Edinburgh Valuation Appeal 
Court on 23rd ult. heard evidence regarding the National Telephone 
Co.’s appeal against the Assessor's valuation of their wires and way- 
leaves in the city. It was stated for the Telephone Co. that the 
gross revenue wes E23, 882, but the net revenue was only £4,106. 
The Assessor said he made the income of the company from sub- 
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scribers to be £33,500, and after ceductions he thought they should 
be assessed at £8,788 The Court fixed the valuation at £6,000. 
The Telephone Со. aked that a case might be stated for an appeal. 
The valuation last year was £2,000. 


Telephonie Communication with Belgium.—The 
Secretary of the General Post Office last week made the following 
announcement :—““Оп October Ist tbe existing telephone service 
between London and Brussels will be extended, and communication 
can be obtained by subscribers to the Post Office telephone system 
between the Central, Western, Victoria, aud Putney excbanges in 
London and Antverp, Bruges, Cherleroi, Ghent, Lidge, Louvain, 
Malines, Mons, Namur, Ostend, Termonde, and Verviers. Com- 
munication will, at the same time, be opened between Birmingham, 
Brighton, Bristol, Cambridge, Cardiff, Derby, Ipswich, Leicester, 
Lowe:rtoft, Newport (Mon), Norwich, Nottingham, Sheffield, 
Southampton, and Yarmouth, оп the one hand, and Brussels and 
certain of tbe above-mertioned Belgian towns on the other. Par- 
ticulars as to the extent of the service cau be obtained from tbe 
local postmastera or from the secretary, General Post Office, E C. 
In all cases the charge will be 8s. for а conversation of three 
minuter." 


West African Telegraphs.— It is stated that the teie- 
graph line between Lagos and Forcad»s is approaching completion. 
This line, which is being conrtructed overland from Lagos, will put 
the whole of both colonies in West Africa in telegraphic and cable 
communication with each cther and with the outside world. It is 
intended to extend this landline to the Old Calabar seat of the 
Southern Nigerian Government. 


Wireless Telegraphy.—The De Forest Wireless Tele- 
graph Co. bas recently made out а summary of the work done for 
Sir Thomas Lipton on board his steam yacht Erin during ber stay 
in American waters. During tbe 73 days that the yacht was in 
New York waters, almost constant communication was maintained 
with tre De Forest stations at Coney Island, State Street, N.Y, 
and Bicck Island. We are informed that the bulk of the matter 
transmitted was personal correspondence of Sir Thomas Lipton, 
and comprised 2,060 individual message», making a t tal of over 
40,000 words, and, in addition, 130 cables all in code. During 
most of the Erin's stay, the Associated Press and Publishers’ Press 
had a reporter on board, and a total of 10,750 words were trans- 


mitted for the press, for which a collection of $25 per day was 


made. The average length of a message was 20 words, and fre- 
quently a message ran as high as 80 words. To transmit this bulk 
of business, it was nt ceseary to send at an average epeed of 32 words 
per minute. In length of time, speed, transmission and accuracy, 
under every imaginable weather condition and distance, this service 
is regarded as an excellent record. Sir Thomas has written to tLe 
company expressing in very bigh terms bis satisfaction with the 
service rendered. The installation on the Erin, it is stated, is the 
first «ver made on a private yacht, and its performance should augur 
well for its general adoption on this kind of craft. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.— October 3rd. The Municipal Authorities of 
Liége are inviting tenders until October 3rd for the supply of six 
electric tramcars, Particulars may be obtained from, and tenders 
are to be sent to, Le Bureau Administratif des Travaux, à l'Annexe 
de l'Hotel de Ville, Liège. 


Brighton.— October 5th. Steel rails, tramcare, points 
and crossings for the Corporation tramways extensions. See 
“ Official Notices" September 11th. 


G.W.R.— October 19th. Tenders are wanted for a year’s 


stores, including electrical lampr, carbons, telegraph apparatus and 
instrumente, copper and cther wire. See Official Notices to-day. 


Barrismith.— October 19th. Water-tube boilers, 25 
and 50-xw. steam alternators, and other plant. See Official 
Notices September 25th. 


Johannesburg. — October 5th. А large quantity of steel 
rails, fisb plates, tie-bars, &c., for the Cor pol at ion tramways. See 
“ Official Notices September 11th. 


Johannesburg.— November 16th. Gas producer plant; 
gas engines and dynamos. Alt¢ rnative:—Water-tube boilers, steam 
engines or turbines, electric generators, and other plant. Far the 
municipal tramways and electrical supply scheme. See Official 
Notices Auguet 28th. 


King’s Norton. — October 10th. Overhead construction 
for three miles of line. Bee “ Official Notices" September 25th. 


Leeds.— October 17th. Surface condensing plant for 
the electric lighting department. See Official Notices " to-day.” 


London. — October 6th. Four 5,000-H.P. vertical- 
horizontal steam engines, each suitable for driving a three-phase 
generator, for the Greepwich power station, Bee "Official 
Notices ” July 24th. 


London.—November 3rd. Engine, dynamo. wiring, 
&е , for an installation at the Abbey Mills Pumping Station at West 
Ham, for the L.C.C. See “ Official Notices t -day. 


Manchester.— October 5th. — 30-ton electric lift for the 
electricity department. See Official Notices September 25th. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Roumania.— October 10th. Tenders are being invited 
until October 10th by the Roumanian State Railway Authorities in 
Bucharest, for the installation of a complete electric lighting plant 
at the railway works in that city. 


Sal ford.— October 19th. Sundry machinery for the 
Pendleton central car def s. See Official Notices September 
25th. 


Salford. — October 19th. Electric lighting of the 
Pendleton Central Car Dei ot. Specifications £3 33. from the 
tramways manager. 


Sheffield.— October 8th. 25 double-deck cars with 
tracks and equipments. See Official Notices Septe:.ber 18th. 


Spain.—October 22nd. Tenders are being invited until 
the 22nd inet, by the municipal authorities of Aranjuez (province 
of Madrid), for the concession for the electric lighting of the town 
during a period of four years. Tenders are to be sent to El 
Secretario del Ayuntamiento de Aranja z (Madrid province), whence 
particulars may be obtained. 


Spain.— The municipal authorities of Onate are applying 
for а conces: ion to put down a plant to utilise the water-power of 
the Olaran in the generation of electrical energy for lighting and 
power purposes. 


Swansea,—October 318t. Permanent way, rails, special 
work, overhead equipment, cables, ducts, &., for tramways. See 
" Official Notices " September 25th. 


Swansea.— October 3let. Росія, tronghs, cables, wires, 
street boxes, &c. бее '' Official Notices " September 25th. 


Sweden.—October 15th. Tenders are being invited by 
the municipal authorities of Gelfe until October 15th for the supply 
of six electrical cranes. 


OLOSEL. 


Aston Manor.—The Council has accepted the tender of 
Messrs. Johnson & Phillips, for the following motors :— Enclosed, 
50, 75, 1(0, 150, 200, 250, and 300-B.H P. ; semi-enclosed, 150, 200, 
250, ага 300-B H.P. ; open, 250. 


Carlisle.—Messrs. Hemingway & Pritt, of Richmond- 
on-Thames have secured the contract for an installation of 500 
lights at the County and Station Hotel, Carlisle. The same firm 
has also secured contracts for installing tbe electric light at Rich- 
mond Workhouse Infirmary, and Weir Bank, Teddington. 


Darlington.—The A. B. P. Accumulator Co, Ltd., of 
Stockton-on-Tees, has received an order from the North-Eastern 
Railway Co, for a storage battery and reversible booster to ba 
erected at their locomotive shops at Darlington, the contract price 
being £2,614. 


Dartford.—The U.D.C. has accepted the tender of 
Callender’s Cable & Constraction Co, Ltd., for the supply of house 
service cable. 


Derby.— Messrs. Edgar Allen & Co., Ltd., who recently took 
over the business of Askbam Bros. & Wilson, Ltd, have secured 
(through the contractors, Messrs, J. G. White & Co., Ltd.,) the con- 
tract for the supply of cast-steel points with renewable centres of 
their Imperial manganese steel and iron-bound crossings of the 
latest American type with renewable ceutres, also in tueir man- 
ganese steel, for the Corporation Tramways. 


Dewsbury.—The tender of Messrs, Siemens Bros. for 
the delivery and fixing of a 300-kw. dynamo with engine for the 
electricity worke, has been accepted by the Gas and Electricity 
Committee. 


Gillingham (Kent).—The U.D.C. has accepted the 
tender of Messrs. Cowans, Ltd., for a high-tension board at £75, 
and а low-tension board at £57, both for the Saxton Street sib- 
station. 


Ipswich.—The T.C. has accepted the tender of Messrs. 
Hall & Hackblock, of Ipswich, for wiring the generating station 
and offices at £1,140. 


London.—The Metropolitan Electric Supply Co. have 
laced an order for eight 500-Kw. motor-generators with Messrs. 
ick, Kerr & Co., Ltd. 
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London.—The Charing Cross & Strand Electricity 


Supply Co. has placed a large extension order for Peard patent | 


junction box fuses with Messrs. Veritys, Ltd. 
Manchester.— Messrs. Edgar Allen & Co., Ltd., have 


received a large contract from the Corporation for the supply of 
their cast-steel points and crossings fitted with hardened caat-steel 
renewable centres. This is the fourth large contract for points and 
crossings received from the Manchester Corporation by Askham 
Bros. & Wilson, Ltd. 


Southwark.—The B.C. has accepted the tender of the 


General Electric Со. to supply 16,000 pairs of carbons at £4 1s. 3d. 
per 1,000 pairs. 


Stepney.—Messrs. Royle, Ltd., the successful tenderers 
for the supply and erection of feed suction and other pipework, 
storage tank and softening plant for the B.C., have sublet portion 
of the work as follows:—Cast-iron tank and steam pipes, Messrs. 
Newton, Chambers & Co., Ltd., Sheffield; steel pipes, Mesars. 
Stewarts & Lloyds, Birmingham. 


Sutton.—The tender of the Private Wire & Telephone 
Installation Co., Ltd., for installing a system of fire alarms in the 
Banstead Road Schools, Sutton, belonging to the Metropolitan 
Asylums Board, has been accepted. 


Tynemouth.—The Corporation has placed the contract 
for a storage battery with the Electrical Power Storage Co. 


Wevmouth.—The Corporation order for lighting plant, 
which has been placed with the International Electrical Epeineer- 
ing Co., includes four high-speed engines by Messrs. Reavell 
and Co., of Ipswich. Mesers. Johneon & Phillips have placed with 
Messrs. Reavell an order for one high-speed compound engine of 
150 B H.P. for export. 


FORTHCOMING EVENTS. 


Friday, October 9th.— Holborn Restaurant (Crown Room); Electro- 
Harmonic Society. Firet Smoking Concert of the 
season. 

Monday, October 12th.— At 7.30 p.m. Institute of Marine Engi- 
neers. Mr. R. Balfour on “ Refrigerating Appliances 
as Fitted on Board Ships." Adjourned discussion, the 
London Institution, Finsbury. 

Wednesday, October 14th.—At 6.45 pm. Institute of Marine 
Engineers. Annual Dinner at Great Eastern Station 
Hotel, E.C. 


NOTES. 


German High-Speed Railways.—^ report from Berlin 
eays that, in order that immediate benefit may be obtained from 
the high-speed railway results already achieved, the Reichstag bas 
voted a credit of £14,000 for further experiments. The money will 
be devoted to laying a new track on the Berlin— Zossen line. The 
electric trains on September 25th reached a speed of 189 km. (118 
miles) an hour on the railway between Marienfeld and Zossen, 
near Berlin. 


Electric Vehicle Trials in France.— be French 
daily, Le Aonde Sportif, ie organising a trial of electrical motor- 
vehicles to extend over four days. On November 19th there will 
be а run from Paris to Rouen (1333 km.) ; on the 20tb, from Rouen 
to Abbeville (1164 km.); on the 21st, from Abbeville to Creil 
(132 km.) ; and on the 22nd, from Creil to Paris (90 km.). The trial 
will be divided into two classes, one for cars under 1,500 kg, and 
one for vehicles under 2,200 kg. 


The Junior Institution of Engineers.—Mr. J. 
Fletcher Moulton, K.C., M. P., F. R. S., has been elected President 
of this Institution in succession to Colonel Edward Raban, 
C.B., R.E. 


Shock Fatality.—On 24th ult, at Jarrow, an inquest 
was held into the death of W. T. Foster (38), a labourer, employed 
in connection with the electric light and drilling plant at Palmer's 
works. On 22nd ult. deceased was found in a reclining position in 
the pump house, with his right hand on the terminal of the 
starting switch. Current was immediately cut off, but Foster was 
found to be dead. Evidence showed that deceased might have 
taken a false step and put his hand out to rave himself; he had 
been warned never to touch the terminals. The voltage was 4-10. 
The floor of the house was wet. The chief electrical engineer 
(Mr. J. H. Macro) said he would consider in what way the machinery 
could be further protected, but he thought the place was weil 
guarded. A verdict of “ Accidental death” was returned. 


France.—The French Thomson- Houston Co. says there 
is no ground for the recently circulated report that a great French 
combine of tho various big eloctric corporations is being 
negotiated. 


The new Design of Electric Car.—Mr. Bristow has 
written us again on the subject of his patent car, enclosing sketches, 
but we must confess to remaining sceptical as to the advantages of 
the design. First of all the central entrance, whether arranged to 
avoid outgoing and incoming passengers meeting or not, has been 
tried on more tban one line, and has been condemned on all hands 
аз danverous to life and limb, especially when the car is mounted 
on bogie trucks. Secondly, Mr. Bristow claime increased seating 
capacity, but, on his own showing, actually reduces the inside 
capacity, with longitudinal seats, from 30 to 24, although 22 is 
nearer the mark, if the comfort of passengers is to be studied. This 
shortage, plus the gain claimed, has to be made up by the supposed 
increased capacity of the top deck. How this cau be done, if proper 
clearances are allowed, we do not see, as the area of top deck ren- 
dered unavailable for seata by the staircase opening is арргохі- 
mately the same, whether Mr. Bristow’s patent or the ordinary 
reversed platform stairs are used. Perhaps, if some allowance were 
made for the trolley standard, comparison would be rendered easier. 
It is true that Mr. Bristow's arrangement of sliding partitions, if 
successfully operated in actual practice, would separate the streams 
of passengers alighting and entering; but the greatest difficulty of 
all, the intermingling and mutual hindering of the streams from the 
upper and lower decks, would remain. We feel that we may have 
treated rather harshly in our previous notes a man who seems to 
have tackled a serious question to the best of his ability. It only 
remains for us to regret that it should be possible for so much hard- 
earned money to be wasted annually on so-called inventions of this 
description; and to regret that, when the invention is described 
by the patentee, it should be rendered ridiculous by the wording of 
the description and by the absurdity of the claims. 


Street Obstractions.—On September 23rd іп the 
Chancery Division Mr. Justice Bucknill, sitting as Vacation Judge, 
had before him an ex parte motion ou behalf of the Postmaster- 
General for a rule nist for a prohibition against the justices of the 
peace of the City of London to restrain further proceediugs upon 
two summonses issued against Sydney Byott and William Bailey, 
two servants of the Postmaster-General. Mr. W. S. Casserley, in 
support of the motion, said that the summonses in question were 
issued under the City Police Act, 1839 (2 and 3 Vict., c. xciv.), 
Sec. xxxv., Sub-Sec. 6, by which it was enacted that every person 
who shall cause any cart, public carriage, sledge, truck or barrow, 
with or without horses, to stand longer than may be necessary for 
loading or unloading . . . . ог who, by means of any . . . . truck 
0. . Bhall wilfully interrupt any public crossing, or wilfally cause 
any obstruction in any thoroughfare" shall be liable to a penalty 
of not more than 40s. for every such offence. It appeared that оп 
August 27th last the two defendants were employed to go to 72, 
Aldersgate Street, to search for faults in a cable in the footway box. 
Byott and a mate went about 11 o'clock and opened the box, and it 
was found that the cable was broken, close to the pipe-mouth. A 
truck which was with the men was placed close to the kerb beside 
the box. The truck contained tools and material necessary for use 
in carrying out the repairs, and, according to the affidavits, was 
placed in the best position to avoid interference with the traffic. 
It was necessary to draw out the old cable and put in & new one. 
The work was not completed till 7 p.m., Bailey, in the meantime, 
baving helped with it; and the present summonses for unlawfully 
causing the truck to stand longer than necessary for loading or un- 
loading contrary to the statute were then issued. They at present 
stand adjourned till October 2nd. Mr. Casserley submitted that the 
justices had no jurisdiction to hear and determine the summonses. 
The City Police Act did not mention the Crown, and therefore was 
not binding upon its servants. From the report of the case in the 
Times we observe that Mr. Justice Bucknill granted а rule яг, 
retarnable at the first Divisional Court in the King's Bench Division, 
and a stay of proceedings in the meantime. 


Personal.—Mr. William Cramp, A. M. I. E. E., late Lec- 
turer on Electrical Design at the Central Technical College, has 
joined the Crypto Works Co., Ltd., 29, Clerkenwell Road, E.C., as 
electrical expert. His tirst duties will be to supervise the manu- 
facture and development of repulsion motors of his own design for 
single-phase working, and up-to-date continuous-current enclosed 
motors. 

Mr. V. Zingler, A M.LE.E., has severed his connection with the 
General Electric ('o., Ltd., and has been appointed manager of the 
publicity department of the Edison & Swan United Electric 
Light Co. 

Having accepted an appointment on the staff of Messrs. 
Frederick Braby & Co., Ltd., Mr. Ivon Braby, M.I.E.E., bas re- 
signed his position as joint managing director of the firm of Braby 
and Tomlinson, Ltd. | 

Mr. Т. Vickers, C.E., who for over two years has had the manage- 
ment of the special track construction works of Messrs. Aekham 
Bros. & Wilson, Sheffield, has resigned, and joined the tramway 
department of Hadfield’s Steel Foundry Co, Sneffield. 

Messrs. Thomas Parker, Ltd., of Wolverhampton, have appointed 
Mr. Ealey Hodgson their representative for the City of London and 
district. The offices are at Mansion House Cuambers, 20, Bucklert- 
bury, Queen Victoria Street, London, E.C. 


Bond v. The British Electric Street Tramways 
Co., Ltd.—In the Vacation Court on Wednesday, before Mr. 
Justice Bucknill, this case was again mentioned. The motion was 
for an injunction to restrain the defendants from dealing with 
certain assets, and it being stated that there were hopes of a settle- 


. ment being arrivod at, the matter was directed {о stand over for 


another week. 
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Electric Tramways in Russia: A New Govern- 
ment Condition to Exclude Foreign Competition.—It was 
recently stated in these columns that a number of Russian engineer- 
ing firms and iron and steel producers had presented a petition to 
the Government praying that steps should be taken iu connection 
with the proposed construction of electric tramways at St. Peters- 
burg, Moscow and other towns, so that the orders should be 
preferentially placed with native firms, and that only in exceptional 
cases should contracts be given to foreign firms. "This petition has 
now borne fruit, as, according to the St. Petersburg correspondent 
of the Frankfurter Zeitung, the new law which has just been 
published authorising the St. Petersburg Municipal Council to 
conclude а loan of 30,000,000 roubles for the conversion of the 
horse tramways to electric traction, contains a condition not 
previously embodied in such laws sanctioning the raising of muni- 
cipal loans. The condition renders it obligatory on the part of 
the Municipal Council in the placing of orders forthe works in 
question to give the preference to Russian firms, and only to con- 
sider foreign firms when the goods in question are either not pro- 
duced in Russia, or the Russian offers are higher than the foreign 
tenders, inclusive of import duties. It is assumed that this 
stipulation will in future be imposed in the case of all municipal 
loans which are proposed for the execution of public works, as for 
instance, the construction of electric tramways, &c. The condition 
in question is, however, not so strict as in the case of State orders, 
as native works are given the preference in this respect, even if 
their prices are 15 per cent. higher than the tenders from con- 
tractors in other countries. 


The Faraday Society.—As already stated in these 
columns arrangements for an interchange of publications between 
tbe members of the American Electro-Chemical Society and the 
Faraday Society have recently been made, so that in addition to 
their own Proceedings, members of the Faraday Society will in 
future receive the Transactions of the American Society, free of 
charge. The exchange will take effect with Vol. IV. of the American 
Transactions, containing the papera read before the recent meeting 
of the Society, held at Niagara Falls. 


Accident.—Mr. William C. Hart, an employé of the 
Electrical Department of the Plymouth Corporation, met with a 
serious accident on Bunday morning. Whilst placing а new over- 
head wire in position in Westwell Street, he was knocked down from 
a ladder tower and received injuries to his limbs and concussion of 
the brain. 


Lectures.—At the Morley College for Working Men and 
Women during the 1903-1904 session, which began on Monday at 
the Morley College, Waterloo Road, S.E., & course of 10 lectures, 
provided by the London County Council, and open to the public 
free of charge, is to be given by Dr. Fison on Electricity," on 
Saturday évenings. 

Special courses of instruction in electricity and magnetism, 
telegraphy and telephony, electrical engineering, &c., were com- 
menced at the Polytechnic School of Electricity, Regent Street, W., 
on Monday last. The arrangements include practical workshop 

in motor construction and engineering. 


Plant for Sale.—The sale of plant at the Newcastle-on- 
Tyne Electric Supply Co.’s station by Messrs. Wheatley Kirk, Price 
and Co. will take place on October 29th. 


Appointments Vacant.— Junior assistant at Aldershot 
(25s.) ; engineer-in-charge for Belfast electricity works (£2 5в.). 
See our advertisements to-day. 


Change of Address.—The British Miller Signal Syndi- 
cate, Ltd., has removed from 9—11, Fenchurch Avenue, E.C., to 122 
and 123, Salisbury House, London Wall, E.C. 


THE CENTRAL STATION ENGINEER. 


Мв. C. E. C. SBAwPIELD, the Wolverhampton borough electrical 
engineer, who has recently entered the bonds of matrimony, was on 
Friday in last week the recipient of two very handsome presents 
from the Corporation Electric Lighting Committee and from the 
staff at the Commercial Road Works. The present from the Com- 
mittee took the form of а case of cutlery and a muffin dish. The 
staff gave а case of silver spoons and forks. The presentations were 
made at the works, Councillor Gough Allen, chairman of the Light- 
ing Committee, officiating on behalf of the Committee, and Mr. 
Howie, chief electrical assistant, on behalf of the staff. A tribute 
to Mr. Shawfield’s worth was added by the Mayor of the borough 
(Alderman G. R. Thorne), and by Alderman Mander. Mr. Shaw- 
field, in the course of his reply, referred to the eight years’ associa- 
tion he had had with his staff, none of whom had left him to go 
elsewhere. Of that fact he was very proud, and he considered he 
had the beet staff in England. The Lighting Committee Mr. Shaw- 
field described asthe model committee of the Council, judged by 
the brevity of their meetings, and the sound common-sense deci- 
sions to which they came. 

Mr. Свїнкв has been appointed junior assistant engineer at the 
Bristol Corporation Electricity Works. 

Hanley T.C. has appointed Mr. E. RENDELL, of Wednesbury, to 
succeed Mr. S. Hutchins as junior assistant at the Electricity Works 
ata salary of £100 а year. 

, The Bristol Electrical Committee has recommended an increase 
in the salary of the deputy electrical engineer (Mr. H. Herbert 
Couzens) from £300 to £350. 


Mr. Rzaixanp G. Бонкнтз, of Liverpool, has been appointed 
junior switchboard assistant at the Lancaster Corporation Elec- 
tricity Works, and has taken up bis duties thia week. Mr. W. 
McBretney, B. Sc., ів leaving Г,апсавќег with the good wishes of 
the staffs at both the power station and Story Institute (where he 
has had charge of the development of the electrical laboratory), for 
the post of coarge engineer at Ipswich. 


Electric Driving in Locomotive Works.— Electricity 
is to be substituted for steam for driving the whole of the 
machinery at the N.E. Railway's locomotive works at Gateshead. 
The contract ів a large one. Supply will be obtained from the 
Neptune Bank power station of the Tyneside Co. 


Receiver Appointed.—We understand that on the ap- 
plication of debenture-holders а receiver has been appointed in 
Henry F. Joel & Co. and Thomas Potter & Sons United, Ltd, 
electrical and general engineers, of South Molton Street, Oxford 
Street, W., not in Henry F. Joel & Co., as has been stated in a con- 


temporary. 


NEW COMPANIES REGISTERED. 


Cross Electric Engineering and Manufacturing Co., Ltd. 
(78,609).—This company was registered on September 23rd, with a capital 
£4,000 in £1 shares, to adopt an agreement with A. Н. Sparkes and W. 
Carter, for the acquisition of the business carried on by thein as manufacturing 
electricians, and to carry on the business of electricians, manufacturers of and 
dealers in all kinds of electrical machines. engines, instruments and appliances, 
«c. The first subscribers (each with one share) are: — A. Н. Sparkes, 31 and 32, 
Kirby Street, Hatton Garden, E.C., electrical engineer; W. F. Carter, 31 and 
82, Kirby Street, Hatton Garden, E. C., engineer; H. R. Smith, 106, Murray 
Street, New North Road, N., surveyor; T. E. Ferrando, 43, Napier Avenue, 
Southend, engineer; A. Abrahams, 118, Goldsmith Road, Park Road, Leyton, 
mechanic; W. Н. Woods, 2, Prince's Parade, Muswell Hill, electrician ; and 
J. Cutler, 3, St. Peter's Terrace, Clerkenwell Road, E.. C., mechanice. No initial 
public issue, The number of directors is not to be less than three nor more 
than seven; the first inanaging directors are W. F. Carter and A. H. Sparkes, 
each of whoin may hold office for 10 years, with £150 each per annum as remu- 
neration ; remuneration of ordinary directors as fixed by the company. Regis- 
tered office, 106, Murray Street, New North Road, Hoxton. 


Edison Manufacturing Co., Ltd. (78,647).—This company was 
registered on September 25th, with a capital of £100 in £1 shares, to carry on 
the business of electrical and mechanical engineers, iron and brass founders, 
makers of and dealers in mechanical and other novelties, phonographs, таа: 
phones, records or other talking machines or appliances, projecting kineto- 
scopes, photographic tilms, X ray apparatus, electrical appliauces and batteries, 
motor-cars, engines, tc. The first subscribers (each with one share) are :— 
G. C. Marks, I^, Southampton Buildings, W. C., civil engineer; J. Н. White, 5s, 
Grays Inn Road, W. C., manager; Emily M. Marks, Myrtle Cottage, Квт, 
book-keeper; Amelia A. Marks, Myrtle Cottage, Eltham, private secretary; 
А. W. Matlys, 56, Chancery Lane, W.C., engineers; Н. К. Kerslake, 56, 
Chancery Lane, W. C., engineer; and H. E. Duel, 56, Chancery Lane, W. ., 
engineer. No initial public issue. Registered without articles of association. 


` 


ELECTRICITY SUPPLY ACCOUNTS. 


Ir the lay press is to be believed, the 


Islington Islington Electrical Department has earned 
Municipal for itself an unenviable notoriety, in the 
Electricity municipal world, during recent years. Appa- 
Supply. rently its greatest short-coming last year was 


the inability to earn more than 4 per cent. 
gross profit, an amount which is insufficient to meet the financial 
charges of the concern; and present appearances indicate that 
radical changes will have to be undertaken before any marked 
improvement can be expected. 

Mr. Gay, the borough electrical engineer, has, in the ordinary 
way, no easy task, and we fear that in the present crisis any reforms 
involving financial aid, which he may be desirous of effecting, will 
meet with unreasonable opposition. 


GENERAL STATEMENT FOR YEAR ENDING Marca 319т, 1903. 


Total capital expended ... £338,081 
Number of units sold— 
Private lighting Vas T T" . . 1,407,193 
Public lighting з T ve i 957,160 
Total units sold , ci 2,364,358 
Equivalent number of 5-c.P. lamps connected 88,956 
Number of public lamps 2 474 arcs, 16 ine. 
Maximum load in kw. ... ка m 2,100 Kw. 
Gross revenue А в woe — £414,160 
3 „ expenditure... £28,816 
` » profit iwi T à £15,644 
Average price obtained, private lighting 578. 
з ji public lighting 3 5d. 
REVENUE ACCOUNT. 
Gross, Per unit 
By sale of energy is ii “© wo. 443,549 442d. 
Meter rents, &c. ... - zs iis $ed 637 Oud. 
Sundries  ... а КУ ТР ut T 274 03d. 
£44,460 451d. 


A diminished ratio of increase of supply, compared with previous 
years, appears to be responsible for the revenue failing to realise 
expectations, 
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WogRKINd EXPENSES. 


Gross. Per unit. 
Coal and other fuel one ...£12 863 1:30d. 
Oil, waste, water and engine room 1 stores 1,997 20d. 
Wages incurred in generation and distribution 4,080 41d. 
Repairs and maintenance of plant, buildings, &. 3, 290 33d. 
Works and distribution costs ... ..£22 230 2:21d. 
Attendance, repairs, &c., public LÀ ess “© v 23d. 
Rent, rates and taxes РЕР 1,386 144. 
Management expenses, salaries of engineer, 
апа clerical staff 2 2,06) да. 
General establishment charges, printing, 
stationery, insurance aod liw ik bas 880 09d. 
Works costs s sii ...£28.816 2 91d. 


During the past year, the works costs have crept up а farthing per 
unit, fuel, repairs and rates and taxes, being responsible for this, 
and, including the item of public lamps, they now reach nearly 31. 
per unit. 

Such a schedule of costs requires serious consideration. The fuel 
item is high even for London; the stores item, although а slight 
reduction on the previous year, is excessively high, and both wages 
and repairs are above tbe average. 


Prorit STATEMENT. 


To interest and sinking fund on loans . . £17,309 
Sundry payments ... ae e 75 
Balance, being loss on year’s 8 working — 1.740 


Gross profit  ... T Kos e. £15,644 


The balance carried down to revenue account, together with а 
small balance from property, amounts to £15,644, and, as financial 
charges demand some £17,209, and a further ваш of £75 18 allocated, 
the loss on the year's working amounts to £1,740. 


A small memorandum contained in the ac:ounts shows that 


eince the commencement, net losses amounting to £8,344 have 
been incurred, partly balanced by net profits of 46,079, leaving 
а sum of 42.265 to the bad on seven years’ work. The re- 
mainder of this memorandum is calculated to be entirely mis- 
leading to the lay reader, as a final result, under the heading of 
net profit, of £19,149 is arrived at; this is owing to the inclusion of 
sinking fund payments amounting to £21,414. 


ELECTRIC TRAMWAY ACCOUNTS. 


THE returns of the municipal tramway sy stems 

Neweastle-on- of Newcastle-on-Tyne and Portsmouth are of 

Tyne and Ports- an exceedingly interesting character. Both 

mouth Municipal concerns were purchased from pioneer com- 

Tramways. panies and converted to electrical working, new 
routes being opened up at the same time. 

А considerable amount of attention was drawn to the Newcastle- 
on-Tyne tramways during the recent municipal electrical vieit, and 
the excellent character of the plant and services was noticeable, 
A number of severe gradients exist on the various routes. The 
traffic statistics during the last five years are as follows :— 


Miles of Passengers Total Receipts per 
Year. route. Car-miles. carried. receipts. route mile. 
1898 ... 8 740,022 6,486,362 442,377 45 300 
1899 ... 8 749, 461 7,257,175 446,195 45,774 
1900 8 761,121 7,467,694 448,476 46,060 
1901 ... Track under reconstruction for electric traction. 
1902 .. 184 2,893,798 29 553,219 £132,937 £7,186 


The last year shows the results achieved since the Corporation 
took over the system, and they reflect great credit on Mr. A. Е. 
Le Rossignol, the general manager aud engineer, and on his staff 
which numbers all told 1,336 persons. 


In the Portsmouth undertaking the gradual supersession of horse- 
cars is taking place, and with their total disappeara ice the working 
of these lines should compare with the best—in point of efficiency. 
The maximum gradient on these routes ig 1 in 17. Asat Newcastle, 
the department owns a separate generating station and obtains its 
power at a cheap rate. The following comparisons of analysis of 
working expenses at several tramway power stations is of interest; 
although, owing to the practice of supplying for other purposes 
besides tramway work, the works costs are not s:rictly representative. 


= ee ee eee — 


Newcastle. Porstmouth. | Glasgow. | Hull. 
ME. 


Per iPercar.| Per Per car- Per | Per ! Per Per 


unit. miie. | unit, mile. uniit. 


Fuel. | 14d. | :953. | 17d. | 47d. 164. 15d. 69d. 56d. 
Wages, &c. 17d. | 31d. 42d. 194. 174. 17d. "15d.| · 14d. 
Oil, waste, &. 03d. "06d. | 08d. 10d. 03d 03d. ‘084 | 074. 


mile. | ' | mile. 


Total works Кар 34d. 


| 2t 35а. :83d.| 77d. 


1 
| 


62d. 67d. | 764. 


In the case of Newcastle some 200 public arc lamps are supplie!. 
At Portsmouth energy is supplied to the Cosham and Horndean 
Light Railway, and both the Glasgow and Huli tramways depart- 
ments assist their lighting departments at times of heavy load. 


GENERAL STATEMENT. 


оса: -00- | 


Tyne. 


Portsmouth. 


12 months ending Мт°һ 25, 1003 March 31,1903 


Length of route В гез -— 19 miles 14} miles 
Total length of track vss б 383 „ 281 „ 
Number of cars in uss a 14) | gI 
Car-mil-8 run 3 379,119 1.623 749 
Passengers carried per апи 33,474 122 ! 163 (3,637 
Capital expenditure to date £903,504 £6 20,238 
Trafli: receipts... е aia £151,334 1474474 
Total receipts 4153.8 22 | £77 504 
Working expenses... £69 313 436 961 
Gross profit £64,509 440,813 

Income per car-mile ; 5 10:03 1. 112 37d. 
Wording expenses per car-mile ... 6:35d. 15 441. 
laterest and sinking fund per 

car-mile ... ixi ds 3 72d. T4705 l. 
Sundry charges... буз 931. PREST 
Total expenses per car- -mile 10 301. 111726 1. 
Profit or loss per car-mile ＋ 763 l. +1114. 
Cost of energy » 62 1.“ 761. 
Average fare per passenger 1:031. — 
Revenue per mile of route 48.096 45,790 
Expenditure per mile of route 44.700 42,543 
Total number of units used vis 6 063 570 1,778 266 
Unite used рет car-mile ... s ] 79* 1°03 


— ee Le eee a 


* Includes energy required for lighting 200 public arc lamps. 
+ Include results of horse traction totalling 42,424 car-miles. 


From tbe above table it will be seen that both systems are worked 
with a ccnsiderab'e margin of profit—the northern town has the 
more extensive service, which accounts for the smaller margin 
between income and working expenses. The working expenses in 
the case of Portsmouth are exceedingly low, and excluding the 
horse traffic returns amount to only 5 12d. per car-mile. 

Great credit is due not only to Mr. Spaven, the general manger, 
but also to Mr. E. Rotter, the engineer to the Portsmouth system, 
under whose guidance the system was planned and the working 
organised and carried on until March, 1902. 

In the case of Newcastle, the working expenses less the pro- 
portion due to are lighting amount to 6:174. per car-mile, also a very 
creditable figure when the frequent services are taken into account. 


ANALYSIS OF WoRKING EXPENSES PER CAR-MILE. 


a —a—äAœäã— e — u— — —— 


— — — — 


Newcastle-on-Tyne. Portsmouth. 


Year .. i .. :84mths.,1902. 1903. 1902. 1903. 


— a —— — —— -—-— 


Traffic expenses, including wages 
of drivers, conductors, &c., car- 


shed expenses ... Vid m 4:524. 378d. 299d. | 3 05d. 
Electrical energy a T 126d. | 62d. 108d. 761. 
Tickets, &c. гея - 41d. :25d.| 08d. 09d. 
Management and general ex- | 

penses, including salaries, 

printing, &c., sundries m 46d. | 28d. 21d. ‘36d. 
Rent, rates, taxes aud insurance 40d. 41а. | 28d. 42d. 
Repairs and Maintenance — | 

Track a Old. ` 32d. ·184.| 02d. 

Overhead equipment .. ses — | — — 02d. 

Rolling stock . ; ies 86d. 57d. 42d. 36d. 

Build ings aud plant . A " — 11d. -024.| Otd 

Public lamps ... dus m" — 2d. — — 
Pablic lighting ... з is — 03d.| — — 
Total working expenses... ; 792d. 6:344. |5'26d. |5131. 

(electrical section) — — — — 
Working expenses (horse section) — — 904d. |17604. 
Total working expenses... bes 7 92d. 634d. 728d. 544d. 
Percentage of working expenses 57 84 © Elec., 42 25 $ 


Elec. & horse 
44 00 % 


to receipts for 1903. 


In disposing of its haudsome gross profits the Newcastle tram- 
ways department has allocated £52,408 to interest and sinking fund 
for the period since the: tramways commenced running, a further 
£3,250 has been set aside for depreciation purposes, and the 
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balance carried down (for 134 months’ working) amounting to 
£17,015, has been advanced to the Finance Committee for the pur- 
pose of liquidating financial charges which accrued during the 
period of construction, with the exception of £766 carried forward. 
The comparatively small amount set aside for depreciation purposes 
is probably explainable by the other heavy charges which the 
department has met, but the necessity of providing for depreciation 
having been recognised, this will, no doubt, be remedied ‘next 
year. . 

The Portsmouth department has placed а sum of £32,847 to 
interest and sinking fund; £1,643 disallowed by the Local Govern- 
ment Board, and another small amount, complete the list of dis- 
bursements, nothing being allowed for depreciation, and a balance 
from the last two years’ working of £13,165 being carried forward, 
In this case the balance carried forward is exceedingly satisfactory, 
and would be more so if it were certain that it would not 
eventually be used for the relief of the rates. 


PROFIT STATEMENT. 


Newcastle, Portsmouth, 
Interest and sinking fund. sais .. £52,408 432,848 
To discounts, &c, disallowed by Local 
Government Board к ВУ ons — 1,613 
To depreciation on uniforms, equipment, 
rolling stock, &c. EM б: PON 3,250 — 
Total balance carried forwa ы .. 17,045 13.165 
Less last year's balance brought forward — 8,149 — 6,713 
Gross profit on year's work £64,509 £40,813 


CITY NOTES. 


Dick, Kerr & Co., Ltd. 


Mr. CLA uD T. CAYLEY presided at the annual meeting of this com- 
pany, held at Cannon Street Hotel on Tuesday. In moving the 
adoption of the report for the year ended Juae 30th (of which an 
abetract appeared in our last issue), the chairman said that the 
liabilities of the company had been increased, owing to the absorp- 
tion of the English Electric Manufacturing Co.’s works at Preston. 
Dating from March 31st last, they bad beencntirely under the manage- 
ment of this company. Since the last balance-sheet they had in- 
creased the reserve fund by £70,000—thus £16,735 as required by 
clause 31 of the trust deed securing tha debentures, and a further 
sum of £23,204, making a total of £40,000; in addition to that, 
they had carried out of the profits of the English Electric 


Manufacturing Co., Ltd., a further sum of £30,000 direct to reserve. 


This, therefore, with the special reserve fund of £32,611 added to 
the previous amounte, made the total reserves £161,559, aud, adding 
to this the carry forward from this year of £35,544 18s, they had a 
total of £197,104. They were pursuing a conservative policy in 
building up these large reserves. Oa the assets side the capital 
expenditure had been increased by the purchase of the works at 
Preston. The plant and machinery had been amply depreciated. 
Contracts due for work, stock of materials, &c., were 1n excess of last 
year, but up to June 30th they held certificates from the various cor- 
7 om and companies amounting to considerably over £300,000. 

ese certificates were as good as cash, and since then most of this 
money had been received. The works at Preston were now fully 
occupied in manufacturing machinery. They were capable of turn- 
ing out the largest direct-current and three-phase generators yet 
designed, together with all sizes of traction and stationary motors, 
controllers, &c. It has been found necessary to make a large addi- 
tion to the present buildings to cope with contracts, and the new 
buildings would be ready for occupation in about a month, when 
they would be of great lad vantage in dealing with orders on hand, 
and ought to result in a considerable saving to the company. Іа a 
trading company of this description, the directors did not consider 
it wise to go too much into detail, but in these days of keen com- 
petition, and seeing that this was their tirst general public meeting, 
it might be stated that since the brief period they had entered the 
electric traction field they had completed, and had in course of 
construction, permanent way, overhead lines and cables, rolling 
stock and electrical equipment, generating plant, including steam 
engines, boilers and generators, and general! engineering, amounting 
ia round figures to about 74 millions sterling. Except for a short 
time previous to their entering into the el:ctric traction field, all 
the electrical machinery, steam engines, generating plantand rolling 
stock required for their various contracts had been manufactured in 
this country and by British labour. In addition to the home con- 
tracts, they were at the — esent time engaged in the construction 
and equipment of tram sys in Mandalay, Singapore, Hong Kong 


and Tokio, and had als upplied machinery for and equipped im- 
portant undertakings South Africa, and had in hand important 
Contracts in South Am ica, Australia and Canada. The policy of 
the board had been n to depend merely upon the home market, 


but to develop steadily the field of operations of the company 
throughout the Empire and abroad. The works at Kilmarnock were 
fully employed on their own special manufactures, and were likely 
to be for some time to come. They were principally engaged іл the 
manufacture of narrow-gauge rolling stock, points and crossings for 
portab'e railways, turntables, and special work for tramways. Tne 
prospects for the current year showed every indication of good 
results. After making a brief reference to the death of Prof. 5. H. 
Short, to the additions made to tbe board by the election of three 


. of the English Electric Co.'s directors, aad t» the change of offices 


from Cannon Street to Abchurch Yard, the chairman moved the 
adoption of the report, and the payment of dividends and bonus 
recommended therein. 
Mr. R. Н. PnEsTWICH reconded, and it was carried unanimously. 
The re-election of directors and auditors, and a vote of tiaoks 
to the board, witb special reference, also, to the staff, brought the 
meetinz to a close. 


Mersey Railway Co. 


Тн report for the half-year ended Jane 30th last, submitted to the 
meeting on the 29th ult., states that receipts from all sources have 
been £32,278, as compared with £31,781 for the corresponding 
period of 1902. Working expenses, exclusive of the exceptional 
charges for pumping, ventilation and lifte, bave been £27,375, or 
84:41 per cent, as against £23,066, equal to 72°58 per cent., for the 
corresponding six months. These exceptional charges for pumping, 
ventilation aid hydraulic lifts for the past віх months amounted to 
£4,636, equal to 14 52 per cent., as compared with 46, 389, or at the 
rate of 20:10 per cent., in 1902. The numberof passengers conveyed 
bad been 3 201,644, as against 3,104,294 for the corresponding period 
of 1902, exclusive of season ticket holders. The net revenue 
account shows a debit balance of £3,728. This, added to the 
previous debit of £4,924, makes a total of £8,652. The working of 
the railway by steam locomotives ceased on May 4th, 1903, and 
since that date it bas been worked by electric traction. There has 
not yet been sufficient experience to enable a reliable estimate to be 
formed with regard to tue probable receipts and expenditure of the 
new method of working, but the difficulties of ventilation have 
been overcome, and the suitability and capacity of electric traction 
for dealing with the traffic have been fully demonstrated. 


ADDRESSING the half-yearly meeting held in London on Tuesday, 
Mr. JAMES FALCONEB said that the change to electric traction took 
place on May 4th. At the present time he could say that ia regard 
to ventilation the tunnels were perfect. The stations were brilliantly 
lighted, and the train service was so frequent as to render time- 
tables unnecessary. The trains were very comfortable, and an im- 
provement in speed had been effected. Safety was an important 
factor which the directors had fully considered, and he believed 
that tbeir line was the safest in either Liverpool or Birkenhead, and 
great precautions had been taken in the design and construction of 
the plant. The only point at which a fire could originate was at 
the motors, and there the carriages were protected by а lining of 
asbestos, which was absolutely fireproof. Every precaation, in fact, 
had been taken against accidents. Too short a time had elapsed 
gince the installation of electricity as the traction power to enable 
the board to tabulate reliable figures ss to the financial results 
which were likely to accrue from the change. The accounts before 
the meeting only dealt with two months’ working of the line under 
the new conditions. Во far as the receipts were concerned, it was 
gratify ing to find that the tide had turned. Up to the time of the 
alteration there had been for years a steady ebb in the amount 
received. Since the beginning of May, however, there had been a 
steady flow. Не did not wish to mislead the shareholders by aug- 
gesting that while the growth had been gradual it had yet reached 
anything like the results which the board hoped it would, and must 
reach, before it could be of any value to the ordinary shareholder. 
The public were slow in giving up old methods of travelling until 
they were satisfied that the new ones were in every respect better. 
It was impossible yet to estimate the working expenses properly. 
The experience of every undertaking similar to theirs was, that the 
results arrived at in the early months were no indication at all of 
what might be expected afterwards. 


Elmore’s Trust. 


Tue adjourned extraordinary general meeting was held at Win- 
chester House on Monday, Mr. Alleyne Reynolds presidiog. There 
was a very lengthy deoate which, at times, became somewhat 
heated and was frequently of a persunal nature, many of the sbare- 
holders thinking шаб liquidation was unnecessary at the moment, 
notwithstanding that the bank was holding a pis ol at the head of 
the Trust. An amendment was moved by Mr. F. L. Rawson to 
adjourn the me:ting until Octobr 23rd in order to give time to 
further arrange with the bank. The amendmeat was carried. Tha 
chairman and other directors resigned, and, as the company was 
thus without & board, someone in the middle of the hall moved the 
election of Мезягв. Orde, Marshall and Richardson, as directors of 
the company, aud this was carried by the few who took any interest 
in this part of the proceedings. 
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Electric Railway and Tramway Carriage Works. 


THE annual meeting was held at Preston on 24th ult. The chairman 


referred to the statements which had been made to the effect that 
negotiations had been entered into regarding the consolidation of 
the British electrical industry, and that Dick, Kerr & Co. were at 
the head of the movement. He said that he had heard of no such 
negotiations, and denied everything which might lead people to 
think that the company was entering into any combination. Messrs. 
Richardson and Prestwich were re-elected directors. The chair- 
man, in moving the adoption of the report and balance-sheet, said 
that the net profit, after charging for depreciation, was £16,594. 
A dividend of 8 per cent, absorbing £12,000, was proposed. 
£5,426 was carried forward. Since the opening of the works in 
March, 1899, very large orders have been executed. 


Cape Town Consolidated Tramways and Land Co. 


TuE report for the period ended December 31st last, states that the 
final section of the Camps Bay Tramway Co., Ltd. (namely, the 
Kloof line), extending from the terminus of the Cape Town Tram- 
Co.’s system in Burnside Road down to Camps Bay was opened on 
November 10th, 1902, thus completing the tramway system as 
originally designed. "The total length of track now in operation is 
about 94 miles, and while the directors look forward to a permanent 
increase in the traffic and receipts as the development in both the 
Oranjezicht Estates and the Cape Marine Suburbs proceeds, they 
have thought it advisable, during such period of development, to 
grant to the Cape Electric Tramwavs, Ltd., a lease of this company’s 
tramways for three years from January ist, 1903, on mutually 
advantageous terms. Ine profit and loss account shows a credit 
balance of £873. 


City of Buenos Ayres Tramways Co. 


THF report for the balf-year ended June 30th last shows gross receipts 
for the half-year £134,036, an increase of £2,238, and working 
expenses £95,712, an increase of £739, leaving £38,923, an increase 
of £1,499. From this must be deducted the debenture interest paid 
to June 30th last, £3,480, and adding balance of revenue account, 
1902, £1,558, there is a disposable balance of £37,001. Working 
expenses amount to 71:08 per cent, as compared with 71°73 per 
cent. for 1902, being a decrease of 0:65 per cent. The municipal 
tax (included in the working expenses) for the half-year of 6 per 
cent. upon the traffic receipts amounts to £7,772. The number of 
miles run was 2,699,702, and passengers carried 16,161,000. The 
average fare was, in 1903, 3:974 cents pold, as sgainst for 1902, 
3:816 cents gold. There bas been an increase in receipts from the 
goods trafic amounting to $4,834 paper. The company's petition 
for the necessary modification of its concession, with a view to the 
adoption of electric traction, is still before the Municipality of 
Buenos Ayres, and negotiations are proceeding in reference thereto, 
but the directors are not yet in & position to make any definite 
announcement. Out of the available balance of £37,001 the 
directors declare an interim dividend of 4s. per share, £3,000 is 
placed to the reserve fund, and £3,001 is carried forward. 


— — — 


Stock Exchange Notices.— Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to Oriental Telephone and Electric Co., Ltd., 
50,000 б per cent. cumulative preference shares of £1 each, fully 
paid, No. 1 to 50,000. The Committee has appointed Wednesday, 
October 7tb, а special settling day in Bournemouth and Poole Elec- 
tricity Supply Co., Ltd., provisional certificates (fully and partly 
paid) for a further issue of 4,500 ordinary shares of £10 each, 
Nos. 22,501 to 27,000. 


Anglo-American Telegraph Co.— The board has 
resolved, after placing £6,000 to the credit of the renewal fund, to 
declare an interim dividend for the quarter ending September 30th, 
1903, of 158. per cent. on the ordinary stock, and £1 10s. per cent. 
on the preferred stock, less income-tax. 


Western Union Telegraph Co.— The quarterly report 
for the quarter ending September 30th, 1903, shows a surplus on 
July let, 1993, of $13,019,724. A dividend of 14 per cent. on the 
capital stock of the company has been declared. 


Salisbury Electric Light and Supply Co.—The 
directors have declared an interim dividend at the rate of 4 per 
cent. per annum, in respect of the half-year ended June 3Uth last, 
on ordinary shares. 


Eastern Telegraph Co.—The directors announce the 
payment on O.tober 15th of an interim dividend of 14 per cent. on 
the ordinary stock, tax free, in respect of profits for the quarter 
ended June 30th. 


Direct West Tadia Cable Co.—A meeting of this com- 
pany was held at the offices, 23, Old Broad Street, E. C., on Sep- 
tember 24th. The proceedings were conducted in private. 


Halifax and Bermudas Cable Co.—A meeting was 
held at the offices, 33, Old Broad Street, E.O., on 24th ult. The 
proceedings were not open to tha press. 


BTOCEB AND SHARES. 


Wednesday Evening. 
неве lugubriousness, despite the little rally, still reigns in almost 
every department of the Stock Exchange, it would be too much to 
expect the electrical markets to remain better than steady. Ard 
that is the word which applies exactly to these markets. Sheltered 
as they are by the phalanx of investors who hold their stocks ard 
shares as a permanent lock-up, electrical descriptions keep firm in 
an atmosphere charged with depression. The flatness of Console 
has become such a usual event that we fear lest our readers wax 
weary of hearing the fact mentioned, but, risking that, it is needf 1 
to again refer to this slump inthe premier security by way of partial 
explanation of the general distress that has seized upon the markets 
round the Stock Exchange. Money has to be raised to meet differ- 
ences incurred in speculation, but, although the electrical sectiors 
are frequently affected by this influence, at the present time they 
have been but little disturbed by it. 

The electrical railway stocks are all weak, as is natural enough in 
view of the fall in the steam traction varieties. Central London 
Ordinary gave way three points, and the Deferred one, City and 
South London was marked down 2 percent. Even Waterloo and 
City has not escaped a fall of a point. All these movements are 
due simply to the financial situation, and have no bearing upon the 
merits of the undertakings. Districts have dipped to 32, and 
Metropolitan Consolidated to 81. East London has not recovered 
its last week's decline to 5, and Mersey stock stands about 6}. 
The 3 per cent. stock moved erratically between 7 and 12, and is 
now 94. Great Northern} and City Preferred keep at 8, and Great 
Northern, Piccadilly and Brompton are scarcely mentioned at their 
nominal price of 91. 

Traction issues display little variation. Dublin Uniteds are at 13 
and the Preference 154, London United Preference being 11j. 
Potteries Debenture has been done at 1042, and a small inquiry for 
British Columbia Preferred Ordinary stock was not satisfied under 
94. Westinghouse Preference shares are a dull market at 57 
middle, and the selling proceeds from the North, where possibly the 
trouble caused by the Lancashire stoppages has made it necessary 
for money to be realised. There is some suggestion, too, of a new 
Debenture issue, but the directors are hardly likely to appeal for 
fresh funds at a time like the present. 

Ia the Telegraph market business is confined to the transaction of 
afew investment orders day by day. A little selling is noticeable 
here and there, the Anglo-American Telegraph group, for instance, 
having eased off, despite the satisfaction expreesed in regard to the 
dividends announced the other day. The Eastern section continues 
to withstand the general slump with remarkable tenacity, the divi- 
dende telling here to no small extent. Eastern Extensions are 
down 1, and that is the only change to chronicle. West African 
Telegraph shares have not moved upon the most recent intelligence 
as to the progress of the telegraph on the Gold Coast. Commercial 
Cable Debenture is 2 down, by reason of the collapse in: American 
Rails. 

Three small declines in National Telephone stocks are ascribable 
to the general flabbiness of the markets. Both the Preferred and 
Deferred shed a point, and so did the 3j per cent. Debenture 
stock; but there has not been so much pressure to sell, and with other 
markets so demoralised, it is somewhat surprising that the specu- 
lative Telephone issues should have held their ground as well as 
they have done. 

In the Electricity Supply list, relapses of 5s. have occurred in 
London Electric Ordinary and Smithfield Ordinary, both being 
affected by the appearance of sellers. The shake-out round the 
House is leaving this market practically unscathed, and it is 
not difficult to sell shares at a trifle over the lowest prices quoted 
by the Stock Exchange Official List. Herein is fresh testimony, 
were such needed, to the inherent strength of this department, for 
in days like these, when first-class securities are an unwonted ‘drug 
in the market, the test as to public confidence can -be applied by 
looking to prices at which shares can be disposed of. Metropolitan 
first Debenture stock is a trifle harder; the bother in Marylebone 
about raising the necessary money in satisfaction of the company's 
award works rather in favour of shareholders, all things considered. 
The two Urban shares were quoted ex dividend on the Stock 
Exchange account day, September 30th. Kensington Debenture is 
down а trifle, and, in the miscellaneous list, the Debenture stock of 
the British Insulated Oo., in receding а point, shows the only 
variation amongst the manufacturing investments quoted on the 
succeeding pages. 


Eastern Extension, Australasia and China Tele- 
graph Co.— The directors have declared an interim dividend for 
the quarter ended June 30th last of 28. Gd. per share. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Business done 
Present S or | Dividends for the last Closing Closing week ended 
Issue. Share, three years. Sc r erg Sept 80th, 
1900. | 1901. | 1909. Highest Lowest 
ө диал Direct теи h, 4 % Debs. wi 25 EN s > 100 Vs М vx ш" 8 RA i 
Amason Telegrap .'8 shares, Nos. 000 Vx ә ie " $$ vs 2 - s 
119,'7003 Do. do. 6 96 Debs., Nos. 1 to 1 1.280 Red, ee е 100: ee е oe 70 — 80 70 — 80 oe ee 
788,840 | Anglo-American Telegraph .. .. .. .. ee es Btock | 8j 61s. | 60/6 46 — 49 45 — 48 B н 
8,105,580 Do. до. do. 6% Pref. - aa АР х Stock | 6 6% 6 91 — 93 91 — 93 эң 918 
воо Do. Do. 60. Ж е i аә з we sò " š вис т Er Р Ы ш st 1 A 1 
U one Ов. ee ео ee eo ео ee 
18,888, ЛАГАН ' = $100 | 8 8 & 8 150 —160 145 —155 xd | `. 
1,841,200 Do. ен Sterling 500 year 4 9, Deb, Stock Red, АУА .. | Stock E s гә 93 — 96 90 — AS xd 94 92 
100 Cuba Telegraph A S ЗХ s TE КЁ 2 10 4496 4% 63% 7— 8 7— 8 1 
12,981 Direct Spanish 16% Pre. ee ee ee ee ee eo ee 1 4$, 43, 4$, pa 11 ys i a 4 oe ee 
egrap. ә 85 X °ө 
6,000 Do. do. i Саш. Pref. 5 ee ee 1 — 8 1 — 8 xd ө 
80,000 Ро, do. А bs 50 98 —102 96 98 —102 9; 
60,7103 | Direct United States ‘Cable 20 83% 8196 8196 10$ — 102 10} — 102 103 103 
87,800 | Direct West India Cable, SEE р Deb., within Nos. 1 to 1,900, Red. 100 98 —101 98 — "m 
4,000,000 | Eastein Telegraph, Ord 65 Stock | 7% 1% 7 % 124 —129 191 —129 127 
1,956,605 Do. 4 Stock ө 100 90 — 98 90 — 93 91 90 
—— 2.77196 ot vis | re fre ЕЕ e , 
^ n, us an e = » 
890,0001 Do. 4% Deb. Stock . Stock A D | 104 —107 104 —1 
800,000 | Eastern & South Amican Tele., 4% ме 05 Nos. 1 to 8,000, red .1909 | 100 b» F 99 —102 99 —1C2 es " 
500.0001 2° тамба % К Reg. Mort. be. (Mauritius Bub.) 1 to 8,000 10 „ 100 —108 % | 100 —108 % ‘ia 
rea а egraph, о sis К 
aa,soo; |{ Halifax ana — ist Ist Mort, Debe, cuir] 100 — | 9p—m 09 —108 BM ai 
17,000 London Бао" 2 sa 2 10% 10 % 109% 87 — 40 87 — 40 
T-c- | N Nation ational Те! ave magos 6 % Debe. ERE OE E %| 6% | 65 100 —104 99 —101 1003 | 992 
Ө оп eo eo ° ee ee = — 
1,966,667 шз To. & ee ee ee ee 100 ee oe 43 76 — 78 16 — 77 76 
15,000 Do. do. Ре онзи A Prai, ee eo oe ее eo 10 6 6 6 18 — 14 18 — 14 е 
- 16,000 ро. до. 6 Cum, 9nd Pret. ео ° е ee ee ee 10 6 6 6 18 — 14 18 -— 14 
9,950,000 Do. do. 5 ꝙ Non-cum. 8rd. Pref., 1 to 250,000 ES 5 5 5 5 — & 5 — 6 5 
Do. 1° 84 % Deb. Stock Red. s ..| Stock | 84 8 24 94 — 96 99 — 96 
600,000 Do. 4 % Deb. Stock Red. : ..]| 100 4 4 4 101 —108 101 —108 108 1024 
171,504 | Oriental ТЗТ нё and Elec. Nos. 1 to 171,504, y^ | 1 6 6 6 — di git ob! 
100,000 | Pacific and European Tel., 4% Guar, реш, 102 100 oe I — 100 —1 . 
е 11,880 Reuter's ee ee eo. 8 б % 6 % Tà 6)— Tà 
8,808 Submarine Cables Trust ee ee eo ee ° Cert, ee ee 116 —121 116 —191 
‚68,000 | United River Plate Telephone . b 1% 1| 19$ | " X q- 6 
000 Do. do. Sum. Pret., Nos. 1 to 40,000 6 92 А 4 5} 4 У 
179, 947 Do. do. ee ee ee Btock ee ee ee 104 —107 104 —107 е 
15,609 Weat African Telegraph Shares 10 © es 2% 5— 6 6 — 6 А T. 
160,0003 тте Sve by Bras. Sub, Tel, | 100 - Ке ee 95 — 98 96 — 98 xs | 
981,980. | Western Telegraph, Ld., Nos. 1 to 907,980 c e | 10 17% | 19% | .. 13 — 19} 12 — 194 isp | 19 
76,0001 Do. o. Debe. id series, 1908 ss ss ..| 100 SN as ee 100 —108 100 —108 " С 
400,000 wW $ d do. F Deo. Bronk Nee: ee ec ee ee ET ix oe ee 98 —101 98 —i01 0 
eg India an Panama elegra oe ee ee eo eo oe ER a — © . ee 
84,568 е до. до. p 6 Cum. In Pref. ee ec 10 ec *— б E 9 
4,669 е о, L] Cum. oe 10 0 8$— 84 == 4 ee 
Debs., Nos. 1 to 1,800 ee ee oe ee 98 —101 98 —101 ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


20,000 British Aluminium 7 Cum. Pref. eo ee ee 10 ee eo oe 8 — 4 8 — 4 ee 
800,000 Do. do. 5 1st Mort. Deb. Stock Red. čs T We Btock x va v 88 — 87 88 — 8] x 
100,000 | British Electrio Traction 5 5e | 10: 9% | 99$ | 8% tit 18 18 12 124 
100,000 Do do. 6 545 Сот. Pret. ee ee 10 ee ll 12 11 — 14 11 ee 
600,000: до. Ре m Debenture Block e 0 | Stock è 199 —195 120 —1‹3 xd | 198$ | 1994 
100,000 Bb Insulated and Helbe Cable T ‚ө б 16% |10% |10% 4 7 7 ds sè 
100,000 Do e Cum. ee eo ee b . oe cui 5i Ta 63 5 ee 

60,000 до. 40 lat Mort. Deb. Red... is "s s as 102 —106 K3 —106 is 2 

60,000 gBrorent Lindley а Oo, * ee oe ео ee A 8 Nil ee 2 n^n 108 oe ee 

60,000 do. 6% Cum. Pref. .. .. .. «| 4 6 6 23 14/5 to 14/6 to kis oe 
105,781 200 "Electrical Engineering, Ord., vt to се s vs А 2 б М Nil 2— 1 if is cs 
1 000 Do. do. Non NE Pref, ee oe eo 3 6 8 96 6% 1— 1— 1 ee eo 

000% Do. do. Ў Рог b. Stock . eo ee eo ee ee 97 —100 97 —100 ee ee 
195, 000% Do. do. Perp. nd Deb. Stock oe oe Stock . 85 — 90 86 — 90 oe ee 
40.600 шеден У Сеи ноп пы. са v PM AP 5 16 „ 20 96 15% pa ү: | pm КУ 5 

90,0001 Do. do. ist Mort, Deb, Stock Red. < | Stock | .. 3 106 —110 106 —110 x: 

1,860,014 Centrai London Railway; Ord; 8 Pe 92 idi .. | Btock Vk 4 4 97 —100 94 — 97 963 94 
494,098 Do. do. 4 X, Pret. Stock.. ee ee ee ee Stock ee 4 4 99 —109 99 —108 ee 1 

494,998 Do. do. do. ee ee eo өө oe Stock ee 4 4 100 —108 99 —102 ee eo 

City and Bouth оосор Railway ee ee ee ee ee Stock Y 9 3} 68 — 00 56 — 68 58] 

pn Mis & Swan United Él à 000 of ier , 48 paid, 1 ын 5 je Nil 5 йш Е с js | 

7 wan ec. as " e —— = ee 

5 то до. “ А " soares 01. де ee 5 1 Nil ut. E: nt E: eo 

100,0004 Do. в апа Deb, Sto Btock Prov. белм, «прі, 100 i m : T — 82 76 — 8 xd| . a 

112,100 |Glectric Construction, 1 to Y 3 6% | 6% | 6% {— ц là— 14 oo 

81,800 Do. 7 Сап. Pref. 11081 € du 3 M wie 8 * 5 " 

82,5000 | Do. i 4 let Mort. Brod te  ..| Stock H 98 —101 98 —101 à 

25,000 | General Eleotric Co. ), re не 10 6% 6 96 5 % 9 — 10 10 T 
900,000 |» Do. do. Mort Tob Btock ids К 97 —100 — 99 oe 

85.000 пешер! W. Т.) . orks, Ord En МЕ e" КА : ut 90 9*6 | 90 % H = 15 p — r^ 
C A SPEM ECT EE I „ш шош PEE 

a U a er ee ee ee d ee 
a do. 4 In Mort. Deb. 100 ee ee eo 100 —108 100 —108 ee x) 

87,5002 Liverpool Overhead Rail red Ord. ee % ee ee ee 10 8396 1496 18% 4 б d- bè 60 ee 

10,000. t Do. do. Pret. 410 paid oe oe eo ee 0 oe ee ee 1 103 1 — 11 oe eo 

87,850 “ | “Telegra "itasse ава Мише 12 11% 20 „ 20 % 84 — 87 84 — 81 85 ә 
150,000, |" on X Deb. Bds., Nos, i юл, Red, 1900 100 «m У * 100 —108 100 —108 va in 
640,0001.. — нау On. Stock „ сле И 894 | 8% | 3% 94— 91 98 -- 96 Е is 

t Quotations on Liverpool StockeExohange. 1 Unless otherwise stated all shares are fully paid. $ From Manchester Share Lis. 
LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
National Eleotric Free, Wiring (—72. | Ош Анон апа Hyde Electric (210 gp Ord; ч 


Bank rate of discount 4 per cent, (September 3rd. 1903). 
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SHARE LIST OF ELECTRICAL COMPANIES (contéeued).—ELECTRICITY SUPPLY COMPANIEA. 


Stock Closing Closing Basiness done 
кте! NAMB, or | Dividends forthe | Quotations | Quotations | week ended 
Share. y Sept. 23rd. Sept. 50th. | Sept. 30th, 1908, 
t 1900. | 1901. | 1902. Highest. Lowest. 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. 5 1 Ар » fi i i—. 1 x ө 
190000 | Bro gon d Rei sington El 110 light 5 Stock, Prov. Corts, өй ae 6% | 8% | 8% 110 112 110 — 11 „ 
x mpton en n Eleotric t Bup., ‚ 1 to T 6 * 
20,000 Do. do. 10 баш. Pren, xs 6 єз Eu e 1 1 10j— 1 .. ‹ 
50,000 Charing Oros and Strand Electricity £ Supply | А b 9% |10% 10 9 — 9— m 
10,000 до. Cum. Pref. ч 6 zs me $s 6 4 6 e. 
40,000 Do. do. “ City Undertaking 2 Cum. Pref. m 6 si še ss 6 4 . 25 
ҮҮТ Ж Do. aidi а 5 Stock Red. .. .. ... .. 10 n E 2? 104 жу oy iar Р 105 104 . 
А elsea Electric Зарр у, Ота ва РЗ s% 4 54— M ° ee 
"70608. | City of London Electeio Li fone а 110 ss. . 10 o се 10 — 11 110 — 1t 1 
А ty o ndon Electric Lig ne: 1— - 5% 10 6 б f .: 
40,000 Do. Е Сат. Pref., ee ee 10 6 % 5 18 — 14 ‘ 18 == 14 1-3 5 
400,0001 Do. Deb. Stock, г вопр. lias. at 116) a all paid.. .. ан Н 16 M 122 —197 199 —197 1,5 ' US 
800,000 Do. 43 nd Deb. Stock, Prov. Certe., all paid .. 100 s Hs vx 102 —106 109 —105 А е 
40,000 | County of London & Brush Prov. Electric paar Ord. 1—40,000. . 10 4 96 4% 4% 7— {ан 12 "8 i 
20,000 Do. do. do. 6 % Pre 40,001—60,000.. 10 si x vs 11 11 T 
400,000: Do. do. 44% Deb. 8tock, Prov. Certs, (al peid) Red a bs ©» s 109 —112 109 —113 100 M 
60,000 | Edmundson's Electric Corporation, Ord. Shares . e xs 6 196 7 | 19% 8 1 9 7 6n 
80,000 Do. 2 6 Com. Pref. ee ee ee ee ee — 81 — 63 ° е ee 
14,000 | Kensington and Enigh bridge Eleetrte Or. Deb. Si .. 18 [1 10% |10% 110 — 113 110 — 13 ie 5 
, ens n an ta ge Electric, ө» 1 m x 
90,000 b do. 4% Debenture Stock .. | Stock зв ee КА 108 —106 101 —104 xd ud ds 
110,000 | London Eleotric Б: Corporation, Limited, Ord. .. is 8 РУ ss - 2 — 10— 9 za ee 
49,840 Do. do. 6 % Pre Pref. 6 ee oe ee 51— 58 — 6 ae oe 
rap вон ET 19 Мот e Red e, | d d шлш | its | ia | iia 
y etropo eott oi Supp y, 1 to . ое $ = 6 
220,000: Do. do. lst Mort. Deb. Stock 85 re Vs ee х t% 109 —us 110 —114 1125 is 
950,000: Dx do. Mort. Deb. Stock Bec E .. | Stock 15 - os 97 —100 98 —101 xd 98 is 
10,852 | Notting Hill Electric Lighting $a ‘is ж» 10 7 6 6 18 — 14 18 — 14 ae 
40,000 St. James’ and Fall Mall Electric Light, Ord. o" b 14à 144 144 15 — 16 154— 16% 153 15 
20,000 Do. do. do. 7 % Pref. 20,081 to 40,080 5 e и 8— 9 8— 9 V 
150,000! Do. do. do. 84% Deb. Stock Red  .. 100 ВЕ ès 1 5 98 —101 98 —101 s 
19,000 Smithfield Markets Eleotrio 8u ply, Ord. oe ee ee ee ee 5 ee ee — 8 "ES 34 
65,000 | South London ‘Supply, Ord Supply, Ord. .. es so > ae 6 we А 1 4 $-— 4 oe 
80,000 Urban Electric Supply, oe ee ee ee ee 6 oe oe + — 1&— SI xd ee, 9:9 
80,000 Ро. nly OF Pref. ee ° 0 oe ee ee 6 oe ee oe 5 — б 4 — 5 xd 151 жө 
98,141 Do. do. 6 V Cum. Pret. ee ee ee ee 6 ee ee ee 6 — 64 6 — 64 ee oe 
* Subject to Founders Bhares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, September 30th. 
CHEMICALS, &o. И Зат METALS, &o. (continued). pea Ine B. 
а Acid, P her aaa ee ee per cwt. 6/- ее 9 Copper Sheet ee ee ee per ton £71 ee 
@ ‚ө Nitric ee ее ee per cwt. 22J- ee 9 oe Rod. ee per ton £71 oe 
а 59 Oxalic. ee oe ee ee per owt. 82/- • e » (Electrolytio) Bars. ee per ton £67 
a „ Sulphuric... x .. рег owt. 5/6 © e "i š Sheets .. per ton 277 
a Ammoniac, Sal . рег cwt. 42/- a e i » Rod ^ .. рег ton £69 
5 Ammonia, Muriate (orystal) . per ton £88 10 e e » »" H.C. Wire per lb. 8id. 
s^ .. рег ton £80 ` f Ebonite Rod se vi .. per lb. 8/8 
Е Bleaching powder .. iu .. рег ton £4 10 7 is Sheet $a .. per lb. 8/- T 
а Bisulphide of Carbon. .. per ton £15 55 ^ German Silver wire .. per lb. 16 . 
а Borax.. ais ws es .. per ton £18 h Gutta-percha fine. a .. per lb. * 8/- 
a Benzole (90 %) vs vs .. per gal. 77 "s h India-rubber, Para fine .. .. per lb. 4/7} to 4/8 dec. 
а 11 (50 és we .. per gal. 5/6 А $ Iron, Charcoal Sheets .. рег ton £18 нр 
а Copper Sulphate .. as .. per ton #20 € „ Pig (Cleveland warrants) per ton en is 
a Lead, Nitrate -T ag .. per ton EN ua € ,  Forgin eee eee per ton From £11 "d 
а „ White Sugar vs .. рег ton £81 vs BET Вогар, .. рег ton 47/6 to 60/- ee 
a мав аа “> ss .. per Ең “п E $53 ire. gnivanised No.8 .. perton £9 15 "m 
a e y A 1 * 0 Per e y ee A 
aN pom sen (90%, at 1605 С). per gal. 6/6 M : 1 English Ingot ee . per ton 211 5 2/6 105; dec. 
«P ichromate, in casks .. per lb. 8d. wat „ Sheet... .. рег ton £18 T 
a Caustic (15/8096) є .. per ton £94 * oe : Manganin Wire No. 98 .. .. per lb. 80 vs 
a Bisulphate e .. per ton £85 © д Mercury per bot. 48 76 . 
a Bh к А - .. per owt. 180/- 188. inc. d Mica (in original cases) small . per lb. 4d. to 1/6 . 
а Bulphate of Magn enia .. per ton £4 10 oe : А „ " medium per lb. 2/6 to 8/9 
а Sulphur, Zublimed Flowers .. per ton . . £6 10 ze .. per lb. 4/ to 19 Vs 
a T pied ee рег ton £5 10 “+ p S PEosphor Bronze, са. per lb. 1/- to 1/94 Я 
а Гот .. рег ton £5 oe P » rolled bars & 8045 per lb. 11 to 1/4 E 
a Soda. Caustic (white 70%) .. perton 410 16 is p n » Strip & sheet per lb. From 1/9 ee 
а 97 tals eo ° рег ton £8 ee 0 Platinum ee ee per OZ. #4 * 
a „ Richromate, ‘casks. .. per lb. 24d. 26 р Silicium Bronze Wire . per lb. 10d. to 1/- ee 
Steel, Magnet, aco’d'g to desc" p n per ton £58 sé 
METALS, &о. $ [1] 97 in bars ee ee xr pen ee 
b Aluminium Ingots, in ton lots .. per ton £180 22 g Tin Block .. ..  .. per ton { #119 | #2 дес. 
b эз Wire, in ton lots .. per ton £168 i 9 » Fol .. .. per lb. 1/6 T 
b í Sheet, їп ton lots .. per ton £166 Wire, Nos. 1 to 16 . per 1b. 1/6 1d. dec. 
Babbitt в metal ingots... .. рег ton £48 to £185 * р White Anti-friction Metale— 
e Brass (rolled metal 2 to 12”) basis per Ib. 7d. sd „White Ant brand per ton 242 to £65 es 
€ n be (brazed) ys .. per lb. dd j Yarns, 2/10s Grey Cotton, on sp'ls per lb. 8d. ee 
e n (о drawn).. .. per lb. 7 j » 6 lea. Flax. .. рег lb. ; ee 
6 Wire, eo ee per Ib. 7 e ee i ve 8 pl 10 Ibs. Russian ee per lb. 4 0 ee 
е Соррег Tubes (brased) EN .. per lb. 9d. $5 u 10 lbs. Russian, single .. per lb. А és 
(solid а патр) .. per lb. 9а. s j 180 lbs. Jute rove per ton ©» 
> Соррет Bars (best selected .. рег ton £71 k Zino, Sh’t (Vieille Montagne bnd. ) per ien £94 6 s 


B чеми: sup pplied by Messrs. :—a G. Boor & Co.; b The British Aluminium Co., Lta.; c Thos. Bolton & Bons., Ltd.; d F. Wiggins & Sons.; e Frederick 
Rmith & Co.; f AL TE G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 'lill & Co.; 4 Bolling & Lowe; j Walter H. "Hindley and 
Co., Ltd.; k Morris Ashby Ltd. ; : m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronse Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RE RECEIPTS. 


Week | Receipts ш Miles Week | Reoeiptr or Miles 
£* £ ё" * > a & а a: MEM 
Aberdeen .. .. Sep. 26 | 1249 | 2252 тым „ 2,064! 10 | — 5 | (South Staffordshire .. Sep.18 961 | 4270 | 33,448 + 4,660: 213 | -1 
Birmingham — ..  ..| 26, 5,080 | +297 197,745 4 8,665) — | — | ® | ¿Swansea . n» 18 6542 2 | 19,692| + 1,652 — 
Bournemouth S „ 28 1.193 — = — 103 — |% OTaunton.. .. „ 18 t9|— 9 2817|— 21 11 
Blackburn . ve^ eju == — — — — 112 | £ e Tynemouth  .. „| „ 18 3y — 80 12,866 + 939 — 
Blaokpoo „ 4 150 | —116| 84150] — 25 —|% eston-super-Mare.., " 16 220 | + 21 6,08 — 457 +% 
Bleckpoo! and Fleetwood » 920 904 --109 17,218 — 218 72 — | & БЇ Wolverhampton Dist. » 18 485 | +119 | 14,746 | + 7,094 | 10] 78 
Bolto 2e 0. oo| » 27 | 1,846 | +138 | 49,902] + 6,439] 25 — | & | Wrexham „ 18 185 | — $613 — |—— 
Bradford soi ae .. Aug. 28 | 4,267 | +579 | 81,276 4 13,000 41 [+4 | œ | | Yorks. Woollen Dist... » 18 411 — 10,750 — 6 — 
Brighton .. ..  ..|Bep. 27 990 | — 48 | 89,191 = бё | — 3 | Сагат „ 26 2.004 | +598 | 53,960 | 715,455 14 | — 
Bristol сә Vs ex „ 25 6,161 | +917 — — 98 | — Chatham & "District Co. » 24 617 | + 22 90,511 | «412,703; 863 | — 
Burnle ee ee ee э 96 8 + 287 —€— э 74 — E Dover oe ee ee 97 26 251 + 1 8,843 + R9 8 mS 
Barnsley District — ..| „, 18 179 — 6,791 — 4¢ | — Dublin. „ 25 5,084 | +179 | 71,600| + 5,4521 463 |+ d 
Devonport „ 18) 584 | + 54 16884 + 475 5 — | Dast lam. „, 26 +140 | 18,217) + 5527 B |+} 
Dudle —Stourbridge. . „ 18 874 | + 67 | 81,440| + 8, 078 1 — | 9 | Glasgow .. > esl a 96 | 14,684 [1552 | 290,687 | +25,150 66 |+ 
S Gateshead » 18 889 | + )8 82.974 + 4610) 10 |+ 2| о | Hull. oe ow „ 96] 1,911 | +192 | 47,709 + 2,947, 11 +1 
) Gravesend—Northfleet » 18 278 | + 73 9,028 | + 712 - |g Ilkeston ss M ail „„ ЯВ 1 — — — 4 |— 
i Greenock—P*. Glasgow » 18 692 | 4186 | 20,615 | + 1,586 74 | — Isie of TRADES ss e| 0» 26 862 | —109 | 98,920 | — 1,664 | 10 | — 
Hartlepool  ..  ..| » 18| 991 |+ 9! 1019) 4 410 +2 |S |Leds .. .. .. „ 26 5,740 | +473 | 147,943 | + 8,697 1% |- 
Kidderminster.. ..| » 18 12 — 4| 4952/4 182 43 — | B Liverpool. „, 19 | 10,440 | «180 | 381,617 | 4-11, 108 | — 
Merihyr.. ..  ..| &..18 90b | + 7 7,0 — 222 8 | — Manchester 000.4 o» 96 12.611 | + 6885 r138 |+ 191657! T2 | — 
H Oldham ee oe » 18 889 + 64 12,324 + 1,500 8% — H Newcastle е ee 97 96 3.594 +581 — ==>. 19 кез 
oo | » 18 556 | + 81 21,503) + 1,477) 8 | — Portsmouth T » 26, 1,951 | +106 — — 9 |— 
a "a Peterborough ee ee 19 18 191 — 5,555 — зн” -— Salford eo es Aug. 94 9,856 + 1195 79,469 4- 24,108 80 МЕКЕ 
Poole T ee » 18 865 | + 33 11,661 + 1,757 2i — Southampton ie ..| Вер. 17 | 1,060 | — 48 — — 9 — 
Potteries oe ee LI] 18 1,677 ie 8 68,176 + 8,024 те. Ф Sunderland ee [T] 97 1,226 + 98 88,949 + 1,664 90 +8 
Rothesay.. ß. 18 178 | + 15 | 6,172| + 1,605 — Central London Railway, ,, 96 | 6.088 | —б11 8.45 — 3.48 6 | — 
шша оон [a in| a aie) [= ale n: , аа |+ и imr Ч|- 
ee ee " + ; + == ucan ту. „ + + РЕ 
Ву. ., 97| 1,700 ! +287 | 23.905 | + 1,5011 8 | — 
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LONDON ELECTRIC LIGHTING 
STATISTICS. 


Іх the new volume of London statistics which the London County 
Council have jast issued, soma interesting figures are given relative 
to the loans raised by the London County Council and the various 
Metropolitan Borough Councils for electric lighting purposes. It 
appears that in 1900-1 the Metropolitan Borough Councils raised 
the sum of £563,512, and that during the same period the London 
County Council raised the sum of £13.503. The total loans raised 
from April 1st, 1884, to March 31st, 1901, amouated to £1,698,210 
in the case of the Metropolitan Borough Councils and their pre- 
decessors, and oaly 415,696 in the case of the London County 
Council. The outstanding loans on March 31st, 1901, were 
£1 645 803 in the case of the Metropolitan Borough Councils and 
£13,698 in the case of the London County Council. 

In one of the tables the last column does not always represent the 
differenc» between the two preceding columns, because the adjust- 
ments in respect of interest on investments and exceptional expenses 
have been included. 

Another condition which it is considered must affect the working 
of an undertaking ie the running of a dust destructor in connec- 
tion with it. This is the case with the uadertakings of five local 
authorities, viz, Bermondsey, Falham, Hackney, shoreditch and 
Stepney. Different systems seem t» be followed by tbese authori- 
ties in adjusting their accounts. In Fulham, for instance, the 
maintenance expenditure in respect of the destructor is included 
with, and is inseparable from, the other expenditure on generation of 
current, while an amouat is credited to the accounts from the cart- 
aze department for destroying refuse. In Shoreditch the net cost 
of maintenance of the destructor is debited in the electricity 
accounts under the heading of fuel for the generation of current. A 
similar method is followed in Stepney, where а charge is made for 
steam from the destructor. 


Тнв Вовопан CouNctLS AND THE Price Per Unit. 


Some interesting figures are given showing that the average 
prices obtained for the supply of current are generally lower in the 
case of local authorities than in the case of companies. Iu the 
following table the various undertakings are ве; out in the order 
of lowest price obtained for private supply. Oaly such undertak- 
ings have been taken as have completed one fall year's working:— 


— — — e- . -- 22 —— 


— —— — — — = -. ч — 


| ; 
Average ргі:е 
| obtain 
Local authority or company. смог Gu EE: 
| Private 
! supply. 
d. 
Btepney Borough Council iss aa 2nd 273 
Shoreditch Borough Council ... к 5th 3°09 
Poplar Borough Council T T lat 344 
Hammersmith Borough Council з 5th 3:75 
County of London Co.—Northern дів- : 
tricts (F) ге 955 ee ies 4th 377 
St. Pancras Borough Council ... n 10th 3 94 
Charing Cross and Strand Sapply Оог- 
poration— West End undertaking ... 10th 400 
Southwark Borough Council ... Е зга 406 
Bt. James and Pall Mall Co. ... ju J3th 421 
Hav. pstead Borough Council саз 7th 433 
City of LondoniCo. m -— б 10th 452 
London Bupply.Corporation ... dus 16th 4 55 
Kensington C». ... ee T - 15th 4 65 
Westminster Supply Corporation 11th 4'66 
Crystal Palace District ... . ... — € 9th 475 
South London Supply Corporation 2nd 4 75 
Metropolitan Co. i i TT 12th 4902 
Blackheath and Greenwich!Co. vis 2nd 4'96 
Chelsea Co. sis РУУ oa 13th 507 
Woolwich District Со. ... эл... | 8th 511g 
Islington Borough Council 6;h 5°16 
Brompton and Kensington Co. 13th 554 8 
Notting Hill Co. 2 %. _... 1ith 3:571 
Couaty of Loadon Co.—8outhern dis- 11 
tricts (J) iile с s aes 5th 6 77 
Averages for local authorities ... — e 3 87 
n » Companies Ves $n SN 4°58 


RECENT STEAM TURBINE DEVELOP- 
MENTS.” 


Br W. L. R. EMMET. 


(Concluded from page 523.) 


IN our newer machines we are providing a heavy stationary collar 
below the lowest wheel, which can be used to support the wheels 
in case the step bearing is removed, and would serve asa brake 
to bring the machine to rest in case the step bearing should cut 
enough to allow the wheels to settle to a dangerous degree. Our 
experience has been that there is very little tendency to settlement 
of the shaft in case of such cattiog, and this latter function of the 
collar will presumably seldom be called into reqaisition. 

The ой for step bearings, and aleo for the upper bearings of 
machines, is delivered by a small electrically-driven pump, which 
operates continuously from the exciter circuit. In most of the large 
plants where we are installing turbines we have recommended in 
addition to these electrical pumps а weighted accumulator, with 
steam pump arranged to keep it fall automatically. This ac:umo- 
lator, with its steam pump, affords aa automatic reserve for the 
labricating system. Its capacity is such that there would be ample 
time to shut down the units even if everything in the station should 
Ъз stopped by the barsting of a boiler or steam pipe. 

The 5,000-xw. machine is Chicago is the second of our vertical 
shaft turbines to be put into operation. The first machine of this 
type was one of 500-Kw. capacity, installed by the Nawport and 
Fall River Street Railway Co. This machine has been ia 
daily operation siace list June. Daring all this time its daily 
operation has been indispensable to the service of the plant, and 
there have only been two or three interraptions of a few minutes 
each which could be charged to its defects. It has, however, 
developed some minor Itroubles which have been the cause of some 
annoyance, and it has been very difficult to correct these owing to 
the almost continuous operation of the machine. With new types of 
machinery, which have to be put in service without any period of 
experimenting, some such difficulties and delays can hardly be 
avoided. 

The only serious troubles at Newport have been with parts of 
governor and with valves which have given out owing to over- 
strainiog of springs or other mechanical causes which are easily 
corrected. Thess troubles have occurred as the result of continued 
service, and are being rectified as rapidly as 16 has been possible 


— — — — — — — — — —— — —— — 


per unit Surplus 
d. говоров Excess of Interest or available for 
TEMPE Ti ép o revenue over interest and | repayment of 
ighting to | expenditure per dividends paid | сарка! or 
Public total unit sold. per unit sold. depreciation 
lighting. supply. | per unis sold. 
d. | per cent. | d. | d. d. 
1:62 ' 28 124 the 
246 r 25 '69 4 * 
3:44Y(a) 43 1:49 1:10 39 
1:98 (b) 22 1°44 78 66 
ii aie 2°17 (с) 2 75 (c) —'27 (c) 
2:45 (b) 24 `71 59 
19) 4 1°85 1 58 2 59 
2:90 34 '63 91 — 44 
2 45 2 цу 163 57 
2 34 9 1°66 80 86 
2 15 (d) 12 711 1:68 46 
E wea 171 141 3U 
vi s 2 00 1°55 47 
193 (e) 2:43 1:81 63 
$23 oth 46 194 — 1'4% 
- zi | 43 - 57 
1:95 | (е) 1:99 los 20 
— "m 144 2°64 108 
| | 281 2:02 '52 
.. i I 2:26 1°93 33 
2 98 (b) 43 1 83 1:18 | . `65 
wae T 3 42 2 08 ~ 134 
- 2°67 2:28 43 
JD ? 
v" 2°17 (c) 275 (c) — 27 (с) 
25 181 `78 54 
2:15 1˙81 44 


t 
— An 
— — а. IM A UT tt 


(a) Poplar.—Including capital chargas in respect of incandescent street lighting. 


(b) Heinmersmith, Bt. Pancras an 


sling*on. – Including capital charges in respect of public Imps. 


(с) County of London Co.—The figures for the Northern and Southern districte cannot ое separated, 
(d) City of London.—Inoluding maintenance of public lamps. 


(e) Proportion not avaiiable. 


(7) Couuty of London Co.—Average price obtained per unit over whole area of private supply, 4°47.1. 


Littlehampton,—At а meeting of the Council, Mr. 
Alwyn, formerly connected with the B К.Г. Оо., attended and laid 
before the members his views on electric lighting. Mr. Alwyn took 

step with a view to ascertaining how tar the Council were 


Prepared to support him in ying for a . order бо» 
electric light for the district. um idi ind 


to analyse their c iu es an і apply suitable renelies. Nothing has 
happened waich sa; geste the possibility of a :eériou:s difficulty, and 
it can be safely predict:d that a coodition will very soon be 

A laber read at the Saratoga meeting of the American Btreet 
Railway Aseo dation. 
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reached in which the turbine can operate for an indefinite period 
with a very small expense for care and renewals. 

Our machine at Newport has been tested, and has shown results 
decidedly better than the reported teste of steam turbines of other 
makes; but the conditions have been such that we have reasons tq 
believe that decidedly better results can be produced with slight 
changes in nozzles and adjustments of pressure. Up to the present 
time we have not been able to experiment with this machine or 
properly analyse its performance owing о the almost constant 
requirements of service. We are, however, installing a second 
machine at Newport, and very soon expect to make a proper analysis 
of its performances and to bring both machines to a representative 
condition. All the experience which we can gain with these early 
experiments in, of course, available for the prevention of similar 
troubles and mistakes in other plants. 

One important matter in connection with the introduction of our 
turbines has been the establishment of proper condensing facilities 
in order that the great benefits of bigh vacuum might be realised to 
the greatest possible extent. In turbines which we have tested the 
steam consumption has been reduced from 6 to 7 per cent. for every 
additional inch of vacuum above 25 in. Such a reduction is, of 
course, very important, and ijusti&es large expenditure upon con- 
densing apparatus. The fact that the turbine may be better than a 
condensing engine with equal vacuum must not be considered a 
reason for assuming that a condenser which is good enough for the 
engine is aleo good enough for the turbine. The selection of con- 
densing facilities should be governed by the economic posaibilities. 

We have recently designed for some of our large new turbines, 
surface condensers which themselves constitute the base and 
supporting structure of the machine. These condensers are of very 
ample cooling surface and are so arranged that the maximum degree 
of vacuum is obtainable with a given amount of water. One feature 
of our turbine which is very advantageous in obtaining a high 
vacuum is that it can be easily so arranged that the air leakage is 
reduced to zero. The two points where the shaft passes through the 
casing are fitted with packings which are kept sealed by steam. 
Another advantage is that there is no oil in the steam and con- 
sequently that the exterior of condenser tubes is kept perfectly 
clean. Several turbines with condenser bases are now being built, 
and it is probable that there will be a large production of machines 
of this type. 

I have mentioned above that no oil comes in contact with the 
steam in these turbines, and I need hardly call attention to the 
great importance of this fact. The condensed water can be delivered 
directly back to the boilers and all possibility of trouble in boilers 
from oil, dirt or scale is eliminated. Even in plants where feed 
water is good and cheap, this constitutes a great advantage since a 
considerable amount of heat is saved by using the condensed steam 
on account of its higher temperature. There is, however, no such 
thing as perfectly pure and clean natural water, and there are 
few boilers that in their average working condition are perfectly 
clean. Cleanliness in boilers improves circulation and evaporation, 
prolongs life and constitutes, therefore, a very distinct and definite 
advantage. 

The designs of these first machines started at Chicago and New- 
port are now about two years old. They were entered into upon 
the basis of a very limited experience with the turbine, and nothing 
to guide us other than the theoretical possibilities which previous 
tests had demonstrated. The period which has elapsed since the 
conception of these designs bas been occupied in a battle with the 
innumerable difficulties attendant upon the production on a very 
large scale of radically new devices. When we became convinced 
of the practicability and the advantages of our designs, we deter- 
mined that the possibilities could only be developed quickly through 
production on а large scale and by а concentration of force upon 
the work. "We consequently decided upon guarantees which we felt 
certain of fulfilment and upon prices which would be attractive to 
our customers, and bave taken a large number of orders for machines 
of several sizes. We now have on our books contracts aggregating 
more than 200,000 xw. in steam turbine generating units. А 
large proportion of these machines are now either finished or 
well under way. 

This immense production has been introduced at а time when our 
regular manufacturing facilities are strained to the utmost and 
when the difficulty of obtaining or sparing good men is very great. 
The trials and difficulties of such ап undertaking are hard to 
describe. A vast amount of very expensive special machinery bas 
had to be designed and built, and almost every step has required 
tbought and experimenting. In such new work the average man 
cannot be made to advance with the same confidence that he does 
on established lines. He presupposes the possibility of difficulty or 
failure, and is constantly being brought to а halt and making 
mistakes that he would not make under different circumstances. 
Important processes are handled carelessly, and unimportant 
ones are unduly deliberated over. The strain is incessant and 
an кане of faith is required by those who would direct such 
wor 

As the work of developing these designs has advanced, experience 
has shown the possibility of better and simpler methods, and the 
steady continuance of experiments has extended our knowledge of 
the theoretical possibilities. Consequently, new designs have been 
proposed and developed, and we now have in production a large 
number of machines which we consider greatly superior to those 
which are now being put into service. This process of experi- 
mental development will continue, and the production and test of 
each new machine will extend our knowledge and make possible 
farther advances. 

Our machines at Newport and Chicago and other machines of 
about the same date are of what we call the “two-stage” type. 
The Newport machine has two compartments with three rows of 
moving in each compartment, and the Ohicago machine 


has two compartments with four rows of moving buckets in each 
compartment. Our later large condensing machines have four 
stages or compartments with two rows of moving buckets in each. 
All the details of their design have been worked out in such a 
manrer that their constraction is greatly simplified, and the steam 
economy will presumably be much increased. 

Thus, such successes as we may accomplish in the future will be 
the result of the large experience which responsibility for our 
existing work has entailed. We have been through long trials and 
have combated many predictions of failure, but the facts seem to 
indicate that we have succeeded and to promise that we will in 
future accomplish greater successes. | 


Discussion.“ 


Mr. Emmet's paper lead to а lengthy discussion, in which part 
was taken by Vice-President Ely and Messrs. John I. Beggs, C. O. 
Mailloux, E. G. Connette, J.G. White and the author. Mr. Beggs 
said hetis very hopeful that the prediction of the General Electric Co. 
that steam turbines will come into general use will be fulfilled. On 
the other hand, some of the best engineers in the country have 
expressed to him their doubts on the subject. At present there is 
nothing to do except to await the curves and teste which Mr. 
Emmet says are going to be made. Heasked if there is not a new 
power looming up which may as far surpass the steam turbine аз 
that machine surpasses the reciprocating engine, во far as economy 
goes—namely, the gas engine. If the predictions made for the gas 
engine, using either illuminating gas, producer gas or gas now pro- 
duced as а bye-prod uot, are to be relied upon, it appears that the 
present cost of the kilowatt-hour may be cut in two and possibly 
reduced two-thirds, no matter how high the economy of the present 
steam plant. He said that a large engine building con 
America has recently acquired the right to build there the шшш 
gas engine, and that а 3,000-н.р. engine of this type will be 
at the Bt. Louis Exposition direct-connected to а 2,000-xw. 
generator. In the north-west, screenings now cost $3 50 a ton, which 
four years ago cost only $1°70, so that the importance of bringing 
down the cost of produciag steam is of the greatest moment. Mr. 
Beggs said that at present a steam turbine unit, such as Mr. Emmet 
describes, including the generator, can be purchased for about the 
cost of the corresponding reciprocating engine, and he remarked 
that he does not think he is divulging a secret when he states that 
the Westinghouse unit employing the Parsons steam tarbine can also 
be bought at the cost of the reciprocating engine of equal capacity. 
Owing to the slower speed of the reciprocating engine, the cost of 
the accompanying generator becomes one-half that of the engine 
itself, and tbat this amount is saved in the turbine is important. 
An element that comes up in the question of the use of gas engines 
is the greatly-increased cost of the engine itself, and it isa question 
of commercial calculation whether this will be compensated for in 


reduced cost of producing power. 


Mr. Ely referred to the fact that in the new plant of the Lacks- 
wanna Steel Co., at Buffalo, N.Y., the gases from the stacks of 
the blast furnaces and the ovens are washed and used as fuel, enough 
fuel being thus supplied for an installation of 40,000 н.р. of gas 
engines. Most of the units are of 2,000 н.р. The engineer in charge 
isa Russian, and Mr. Ely added that in the matter of gas engines, 
their manufacture and use, Americans were far behind Europe. 
Mr. Beggs mentioned a caee in the west where a large manufacturing 
establishment is building 80 ovens for the production of coke, and 
it is probable that the waste gases will be utilised in generating 
power. Mr. E. G. Connette suggested that since the gas engine 
question is a very interesting one it sbould be made a topic for 
discussion at the next meeting of the Association. Mr. Connette 
pointed out that 10 years ago at the Milwaukee meeting of the 
Association he predicted in а paper that the steam turbine would 
finally supplant the reciprocating engine. ‚ 

Mr. Mailloux said that if gas is obtained at a cost which is below 
20 cents per cb. ft., the gas engine will be at least as economical 
as the steam turbine, especially where ооа] is relatively high; but 
when а producer is required to make gas the situation is quite 
different. He referred to a case of a plant of 15,000 Kw. for which 
he received estimates for a gas engine plant and also for a steam 
turbine plant. In the gas engine system the largest unit was about 
2,000 н.р., and consequently it would be n to have some- 
thing like 10 unite; this would involve a larger building and a 
larger maintenance account owing to the greater number of units, 
and since the gas engine is not a simple device its cost of mainten- 
ance would not be small Не also found that бо get the economy 
promised he would have to go into the chemical business; in other 
words, handle certain chemical bye-products; he was told that by 
the installation of a 8, 000-Kw. plant there would be something like 
$50,000 а year recovered in the form of chemical bye-producta. The 
principal objection was that an initial outlay of over $1,000,000 was 
required, and in that particular case instead of coming out $100,000 
ahead, as against the steam turbine, he would be nearly that much 
behind yearly. ` 

Mr. Mailloux cited another case of a pumping plant in Mexico, 
where coal is $15 a ton delivered on a mountain 700 miles from the 
nearest coal mine. He found in that case that a gas engine operated 
with producer gas was better than a steam türbine, and would pay 
for itself in something like three or four years. He investigated & 
case in Arizona where power was to be used in lighting and trac 
tion, and he found that the cost T s maT by ss ompr 
being one producing gas as well as electricity. er 
investigation the steam turbine was adopted. A further investigs- 
tion has shown that in the present state of manufacture the 
cost per kilowatt of the gas engine outfit is at least twice ge 
of the steam turbine outfit. He has had a station operating 
Newport, R I., under his direction for a year, which has been гоп: 
6 ß ̃ ̃ p ]˙AÄ ae eg 
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ning one steam turbine unit for a year, and for the last 
five or six months running two units of 400-Kw. each. The resulte 
bave been во satisfactory that recently an order bas been placed for 
two turbine units of 3,000-xw. each. The cost of the latter is under 
$28 per Kw., not including the piping or condenser. Mr. Mailloux 
considers one of the great points in the steam turbine is that it 
enables the station equipment to be greatly simplified, not only in 
detail, but also in those things which eventually tell in maintenance. 
There are fewer parts and no adjusting parts. A feature of the 
steam turbine of the greatest utility is ite ability to use high super- 
heat, there being no practical limit to the amount of superheat that 
may be used. A turbine using steam at a pressure of 1501bs. and 
superheat up to 600° gives as good economy as the ordinary engine 
with perhaps 175 lbs. or 180 Ibs. prest ure, using fuel economisers. 
The cost of the station is less, the expense of running mucn less, 
and tbe cost of producing power much reduced. Mr. Mailloux 
said tha$ the on]y drawback thus far brought to his attention in 
connection with the steam turbine is the fact that it is not 
economical without condensation, and, in fact, requires A very 
good vacuum. He bas had some difficulty in obtaining a satis- 
factory vacuum, but has no doubt that, after some slight changes 
which he contemplates, the difficulty will be overcome. He feels 
sure that the condensing outfit for the turbine requires much 
more сате and greater first cost, perhaps $3 or $4 per horse- 
wer. 

Mr. J. G White said that he agrees in the neoessity of a high 
vacuum and high steam pressure with the steam turbine, and also 
on the advantage of reduced space and saving in initial investment 
and in oil and other supplies. However, what is needed to be known 
is, bow the steam turbine can be depended upon as to reliability. Can 
we instal steam turbines to-day and be certain that they will start 
off without serious interruption, or at least, that, after а few weeks 
of operation, they can be depended upon to take up the regular load 
and carry it day after дау? He said he understood that in Newport 
there are two turbines in operation, and that the original one, which 
gave considerable trouble, is now said to be down to a regular work- 
ing basis, and that tbe second unit is in operation and running 
satisfactorily. He wished to ask how many stoppages there had 
been during the 60 days, or during some definite period, in 
connection with this plant. 

Ia reply, Mr. Emmet said that they had had experience in 
Schenectady with a 600 kw. turbine of the earlier type, and a vertical 
shaft turbine, which is the newest type at Newport. The Schenectady 
machine has been in service two years, and has been running almost 
continuously without any trouble of any kind. The machine located 
at Newport has carried its load continuously, and of the troubles 
experienced practically none interrupted the service. A record has 
also been kept of all stoppages, and service was only interrupted 
three times between June and September, the longest stoppage 
being less than 20 minutes. These were caused by a certain amount 
of trouble in the valves, which had to be corrected from time to 
time. If the Newport machine, as it stands now in its present 
condition, were improved and simply maintained by the renewal of 
the valve parts as they give out, it could be kept up and run at a small 
fraction of what it would cost to maintain а reciprocating engine 
of equal capacity. As to comparing gas engines and steam turbines, 
Mr. Emmet agreed with Mr. Mailloux that it is purely a question 
of cost of fuel as relates to the turbine in its present state of develop- 
ment. The calculated fuel economy of the gas engine in its best state 
of perfection is greater tran that of any steam engine heretofore 
produced ; but the very highest results obtained so far with the steam 
eogine in the matter of fuel economy are not far below the results 
v tained from gas engines. The very best result from the gas engine 
плот a thermal efficiency of 32 per cent., while the best result 
produced with higbly superheated steam under favourable con- 
ditions in the steam turbine is something like 23 or 24 per cent. 
Bat gas engines operated on a commeroial basis run nearly to 26 or 
27 per cent., which figures are not much in advance of the best 
steam turbine performances. Furthermore, as pointed out by Mr. 
Mailloux, the gas engine costs probably twice as much as the 
steam turbine unit, and if the latter is credited with the simplifica- 
tions surrounding it, the difference is much greater. The steam 
turbine needs no heavy foundation, and the ideal turbine plant will 
be far removed from the city, Jaid out on the lines of a coal yard, 
and an expensive building will not be required. On this baeis the 
difference in cost will be greater than Mr. Mailloox has stated; 
and even if we capitalise the difference in fuel consumption 
between the two engines, the amount will not cover the difference 
in first cost. 

Mr. Emmet said the steam turbine as it will be six months 
hence can be operated by а child indefinitely, virtually without 
maintenance. The wear and deterioration is nothing, and the 
whole plant oan be reduced to an ideal condition of simplification. 
On the other hand, а producer gas engine plant involves an 
immense maintenance cost, and the maintenance of the engines 
will be twice that of steam engines, being twice as complicated, 
and less capable of perfect lubrication. If coal continues to 
Increase in cost, and gas engines are improved at the same rate that 
the turbine has been improved, the time will come when fuel 
economy will be the only consideration, and gas engines will come 
into more extensive use. Mr. Emmet thinks, however, that the 
introduction of the steam turbine is certain to give the gas engine а 
long set-back. 

Mr. Beggs said that only eleven months ago the quoted cost of 
the steam turbine unit vas double what it really is to-day. This reduc- 
tion has obviously been brought about by competition between the 
builders who have acquired the right to construct steam turbines in 
America. As to the gas engine, they in the States were in the 
same position that they were in three years ago with respect to the 
steam turbine—they scarcely knew anything about it. Ав to. the 
sise of units, even the builders of the steam turbine to-day question 


whether it is not more economical and more advisable to instal 
units of 2,000 Kw. capacity than units of 5,000 xw. 

Referring to the Newport plant, Mr. Mailloux said that the first 
400-x w. unit was ready early last winter, and owing to a burn-out 
in one of the old units carrying the load, the turbine was pressed 
into service even though the g bad not been finished. It has 
not been stopped except during periods of light load, and then in 
order to complete the piping and adjustment of the unit. Little 
difficulty has been experienced in paralleling the two units; there 
was at first a slight hunting or some disturbance due to imperfect 
belting, which has been remedied. At first the attendants kept 
close watch of the unit, but they have now become so accustomed 
to the machine that it is left to take care of iteelf. 
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ON SINGdLE PHASE REPULSION MOTORS. 
By Win.LIAM Cramp, A. M. I. E. E. 
(Read before Section G, September 161%.) 


(Concluded from page 462.) 


Pass ING on to the equations for current, we have, upon closing the 
circait when one side of the coi] is just coming into the field, a 
current made up of two terms— (л) the exponential term, (в) the 
ordinary sine wave. The term (a), which may asually be neglected in 
other alternating current apparatus, is often, in the case of the 
repulsion motor, of great importance. It is extremely difficult 
to show the value of this term in any phase diagram, but 
its general effect is to shift the rotor current slightly forward 
in phase, and to cause the torque of the rotor to sink to zero 
at a lower . The cases in which it is of greatest import- 
ance are those of the type of fig. 2, in which the number 
of turns per coil is large. І found ite effects to be very 


Fia. 44. 


strongly marked in the first two motors I made; but I do not 
anticipate that in future designs its effect will be so marked, for two 
reasons; first, because I now aim at few turns per rotor coil ; and, 
secondly, because I use a greater number of commutator segmente. 
Coming now to term (в), I think it ia easier to consider the action 
of tbe motor from the standpoint of the Heyland diagram. Fig. 5 
is а disgram showing the value and phase relationship of the 
various magnetic and electric quantities of a repulsion motor, and is 
drawn to scale in the way now common for induction motors and 
transformers. The lines represent, therefore, either instantaneous 
maximum values or root-mean-square values (according to the 
scale), and it is assumed that the useful flux crossing the air gap at 
a point, such as a (fig. 44), is constant: a state of affairs not found 
in motors run at constant voltage. It is, however, necessary to 
consider this case first. In fig. 5, then, let o ғ represent to scale 
the number of useful magnetic lines which pass throvgh the pole of 
the stator marked x in fig. 44. 

Now, we may reeolve the field of ор in two directions in space— 
viz., along the line of the brushes aud at right angles thereto. F D 
and p o will represent these componente, the point p lying upon а 
semi-circle, as shown. The angle D Fo is that corresponding to \ 
in fig. 44. pF now represents the field which vibrates through tbe 
rotor coil, and р в, at right angles proportional to it, must 
represent in time the E.M.F. generated in the rotor coils. 
(It is better to keep time and space separate by arranging all quan- 
tities in phase in time in one plane. Thus p в would be drawn 
in a plane at right angles to that containing D r o, as is done in the 
author's model.) The E.M.F., D в, may be resolved into two com- 
ponents at right angles in time DG, о к. Of these two, ср is 

roportional to the c & drop in the rotor coil, and bence to scale 

with constant rotor resistance) represents the magnitude and phase 
of the rotor current. d Е represents that component of the rotor 
current tending to demagnetise the stator. The angle, фз, is the 
angle of lag of the secondary or rotor current. Ав фа increases, the 
rotor ов drop р a decreases, and the rotor demagnetising com- 
ponent increases till B о = B D, when the rotor current is zero and 
the field F р is balanced. Now, since р в is proportional to D ғ, 
it may be drawn of the вате length. Then the semi-circle, D G B, 
may be applied to the line, р F, so that m falls on Р, and B G 
becomes F 0, and shows the way in which р r becomes gradually 
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balanced. The angle а! р r еп = оар в ='ġ Now, the''com- 
vonent of D G in phase with D F or D o is the projection of рс on 
DF =DO= DG sin pz. This component multiplied by р o ів 
proportional to the torque ofz the motor—i.c., the tore ue varies as 
the area of the triangle, D c o. ag 

We have rotor current « DG & D E cos $3; 


DE« DF = OFCOBOFD = OF СОВ Л 
DO = Fo’sinA; 
DO = DQ'sin фз. 
Hence torque at starting = рс x DO; 
= D B віп фо cos фз X OF fin A; 
= 0F.0P.8in фз ^08 $4 sin А COS A; 
* 


5 
sin фу = cos ġa | /, When 


which is a maximum when { Ja 
and $, = 45 degrees. 

Now, 0 F х primary voltage (nearly). Hence the starting toi que 
is proportional to o x?—$ e., to the square of the primary voltage. 

These аге the starting conditions. 

Runnirg Conditions.—Directly the starting torque is large enough. 
the rotor begins to revolve, the coil (fig. 44) tending to set itself 
во that it encloses a minimum of the magnetic lines issuing from 
the stator. Thus motion takes place in the direction of the arrow 
in fig. 4a; and this must be due to the fact that the current scts up 
^ field in the rotor coils, wbich is on the whole of opposing— 
ie, identical—polarity to that existing in the stator. Thus, 
if at a particular instant (in fig. 44) the polarity of tbe 
stator is north, as marked, the polarity of the rotor field, 
due to the lagging rotor current, must at the same instant be north. 
At tbis particular instant the lagging rotor current must be in the 
direction shown by the cross (+) and dot in fig. 44. By Lenz's law 
the E.M F. set up by rotation must oppose this current. Therefore, 
directly the rotor begins to revolve, the rotor lagging current is 
reduced, or, in other words, the coefficient of self-induction of the 
rotor coil is virtuslly diminished. Suppose, now, the rotor is 
running, tben the coil shown in fig. 44, immediately it moves, would 
have ite place taken by the one next it, and thus, although the rotor 
revolver, we may, as it were, speak of an equivalent stationary 
coil,” whose axis ia settled by the diameter upon which the brusbes 
are set. Considering now the coil shown in fig. 4a as representing 
this equivalent stationary coil, we see that its coefficient of self- 
induction may be altered t^ a certain extent by moving it round in 
the direction of rotation. In this way, however muct tbe phase of 
the rotor current may be altered by the E. M. F. due to rotation, the 
original conditions may be reproduced by moving the brushes in the 
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direction of rotation. Theoretically, this шау be carried on till the 
axis of the coil is at right angles to the axis of the field, when the 
speed of the rotor is infinite. Naturally, in practice there is a 
limit, depending upon the particular form of stator and tbe torque 
necessary to overcome the friction of the rotor bearings, &c. 

In order to show the E. M. F. due to rotation in fig. 5, we 
remember that it is really produced by the field р o, and, therefore, 
will be at right angles to D o in time. Thus it may be represented 
by р e, and its effect is obviously to reduce the secondary lagging 
current, thus reducing the primary lagging component and the total 
primary current. With increasing speed, then, the point a will tend 
to travel along its semi-circle. The value of the component 
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Thus at synchronism р e = р E, and if the motor started with 
maximum torque the point с will have arrived at в, when the motor 
attains to synchronous speed. 

The above results are only anproximately correct, for the follow- 
ing reasons. We have assumed (1) conditions of constant field which 
do not exist; (2) that the current-condvctor distribution around 
the rotor 18 sinusoidal, which is not true; and (3) that tbe number 
of conductors acted upon by the field р о is tbe eame as that under 
tbe influence of the field pr. Later I hope to bave an oppor- 
tunity of showing bow each of these peculiarities affects the phase 
disgrams already given. For the present it is important to note 
that the machine will generate if revolved in the direction opposite 
to the arrow in fig. 4a. 

Since the law of the diagram is so simple, a model may easily be 
constructed, ruled by the fact that o г is of constant length, and 
the point D moves along a semi-circle. From this model the values 


DE 


of primary and secondary current, torque, апа power factor may 
readilv be deduced, and the following peculiarities may be noted: 
1. The ѓогдил depends on the relative phases of stator and rotor 
currents, and at starting it ів а maximum when the power factor is 
about 60 per cent. At any speed the torque will always bea 
maximum with about this power factor, but in order to keep tbis 
maximum torque the brushes would have to be gradually moved in 
tbe direction of rotaticn as the speed rose. In the csse of small 
motors, I sbould say that there is no resson at all why the brushes 
should not be moved forward, either automatically or by hand in 
this way, since, as already shown, sparking difficulties may be 
completely overcome. 

2. Power Factor.—If maximum torque is required of the motor 
at startir g, and the brushes are to be kept fixed, it follows that the 
power factor can never much exceed 70 per cent. This at first sight 
appears a serious drawback, but in actual practice there are many 
cases where it will be no disadvantage at al). Take, for instance, 
а small printing establishment, or а tramway system of no great 
lengtb. The disadvantages of the lag ging current are two-fold: (1) 
C*R loss in tbe line—of small importance, as we bave supposed the 
line short; (2) reduction of the voltage at tbe generating station 
by reaction upon the alternator fields, wbich is clearly counter- 
balanoed by the fact that the power factor of such mctors isa 
maximum at starting and gradually decreases as tbe stator current 
decreases while running. Thus tbe actual value of the lagging- 
current will not vary very seriously, and, so far as the engineer at 
the central station is concerned, should cause no trouble. In fact, 
the motor is in this respect in as good a position as a polyphase 
motor started with resistance in its rotor circuit, and in а far 
better position than any ordinary single-pbase induction motor. 
In the case of large motors or long transmission lines, the power 
factor of tbe motor with mazimum torque at bigh speeds 
may be very materially increased. One way of doing this is 
by mears of slip-rings attached to the rotor windings, just as if it 
were a rotary converter. Resistances inserted between these elip- 
rings are gradually cat out as the speed rises, so that the motor 
finally acts as an induction motor, а device of mine incorporated in 
а repulsion motor arranged at the Central Technical College three 
years ago, and which I see from an article by Herr Schüler in the 
Electrical Engineer of September 4th has recently been the subject 
of an English patent. 

3. Efficiency. — In any class of electromotor this is bound to 
depend largely on the amount of material put into it. Comparison 
is, therefore, admis*ible between motors of different types and of 
the same weight. In this connection my present experience does 
not enable me to give any definite figures, bot I should say that the 
repulsion motor for a given power will be heavier than the corre- 
sponding polypbase motor, and far lighter than the single-pbase 
motor with ite starting apparatus. Considering the enormous waste 
of energy in starting the latter, the repulsion motor will be far more 
economical of energy for non-continuous running. Unfortunately, 
detailed results of actual output per xw. during continuous running 
are not yet forthcoming from any source. 

4. Starting Advantages. — Under the best circumstances the repul- 
sion motor may be started under full load with a current only 
slightly exceeding the full running current. This great ad vantage 
is obtained without any expensive and cumbersome starting arrange- 
ment, and it is this which must be put forward as the great 
advantage of this type of motor. Of course at starting the motor is 
really a special case of the split-phase type of motor, and the only 
reason why it is во much better than other motors depending on 
this principle, is that the phase splitting is performed by the motor 
iteelf and depends on no additional apparatus. Further, by carefal 
design the p difference produced at starting must be so very 
much greater here than in any starting apparatus fcr single-phase 
motors, except such as depend on the introduction of & very large 
condenser. | 

This paper must, of course, be considered as preliminary, in that 
no curves of results are given, but these I hope to have ready to 
publisb shortly. 

I cannot close without expressing my gratitude to Prof. Ayrton 
for the opportunities accorded me for carrying on this work at the 
Central Technical College, to Messrs. Fawesett and Ablett, students 
at the same institution, for much valuable help, and to the d s 
Works Co., who built the more recent experimental motors. : 
Ablett was tbe first to point cut the parasitic currente which existed 
in certain armatures of the type of fig. 2, and to suggest the 
remedy. | 


PROTECTIVE DEVICES FOR HIGH TENSION ELEC- 
TRICAL SYSTEMS. 


By W. B. WoopHovsE, A. M. I. Mech. E., A. M. Inst. E. E. 
(Read in Section G, September 14th.) 


Tum extending use of bigh tension polyphase transmission is 
resulting in a gradual standardisation of the methods adopted to 
protect such systems against breakdown, but there is still some con- 
siderable diversity of opinion shown. The writer proposes to 
discuss several points in connection with the operation of a high 
tension polvphase transmission system. 

Nature of System.—Power ia supplied to sub-stations through 
underground cables; in the sub-tations the converting machinery 
may consist of static transformers, mot r-generafors and rotary con- 
verters. The economical voltage of transmission is decided by the 
cost of cables ; above 10,000 volts step-up transformers are needed 
st the gen rating end, but in such schemes as are working or pro- 
jected in this country 10,000 volts is the higher limit. 

The design of the system should be such that each part of the 
system is automatically disconnected in the event of a breakdown 
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of that part; the continuity of supply being of primary importance, 
all parts should be duplicated. 

The duplication of feeders to each sob-station does nct involve 
excessive expenditure when the generating station is at the centre 
of the area of supply, as in fig. 1, wherein two feeders are shown 
running from the generating to each sub-station ; where this is not 


Fig. 1. 
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so, as when a number of sub-stations are closely grouped, such an 
arrangement becomes too oostly, and inter-connecting cables must 
be run between the eub-stations to provido alternative ways of 
supply. Fig. 2 shows such an arrangement, which is the case more 
frequently met with. 

In the first arrangement power always flows in the same direc- 
tion along any cable; in the second, power may be required to be 
transmitted in either direction on any inter-connector. 

Stresses on the System.—In switching on an unloaded cable a wave 
of pressure passes along the cable and is reflected; there may bea 
rise of pressure to twice the working value. 

In switching on a transformer or an induction motor, or any 
apparatus with considerable inductance, the ful] pressure exists for 
the moment between adjacent coils, the greatest stress falling on the 
end coils. An inductive circuit bas stored energy to the amount of 
х= joules, which must be dissipated when the circuit is broken. 
In a transmission system such as is considered this energy may be 


converted to the electrostatic form on opening circuit, with a 


resultant rise of pressure ; neglecting | damping effecta, the pressure 


may rise (о a value of и = 1 c or the rise of pressure 
is proportional to the current flowing at the moment of inter- 
ruption. Pressure rise from resonance is not likely to occur in 
commercial systems in this country. 

Protective Devices may be divided into two claases:— 

1. Circuit breakers. 

2. Devices which prevent or relieve excessive rises of pressure. 

Circuit Breakers are required to operate automatically (a) on an 
overload, (5) on a reversal of the direction in which power is 
flowing. The overload device should be fitted to every circuit 
breaker; the use of tbe “return current" relay is limited to 
generator switches and those at the sub-station ends of feeders. 
Bbonld one of a number of generators break down, power will flow 
from the sound macbines to the faulty one, when the switch auto- 
matically opens. In а feeder system, as in fig. 1, should one of a 
peir of feeders break down, power will flow into the fault from 
both ends; the reverse current relay disconnects the sub-station 
end, and the overload relay the power station end. In such a 
system as is shown in fig. 2, it is obvious tbat the interconnecting 
cables can only be protected by overload relays. 

The interval of time between the cccurrence of an overload and 
the opening of the circuit should be inversely proportional to the 
magnitude of the overload, that ís to say, on а moderate overl-ad 
there should be а time-lag of some seconds. 

A little consideration will show that all circuit breakers on a 
system should be capable of breaking the whole power which can 
flow into that part of the system. | 

Fuses.—The use of fuses as circuit breakers on н т. systems has 
followed from L.T. practice. There are two main types in common 
use, the one in which strips of fusible metal 10 in. or 12 in. long 
are enclosed in a porcelain or glass tube, the arc being blown out 
by the heated air; the other type in which the fuse is & short wire 
or wires 4 in. to 2 in. long, beld in tension by springs over a pot of 
oi), e arc being quenched by the withdrawal of the contacts into 
tbe oil. 

In the first type, which finds extensive use on tbe Continent, the 
fuse strips are made of tin, aluminium or silver; tin is most 
commonly used, but aluminium has been used because its high 
specific heat has advantages where a large time-lag is required. 

Tbe results of tests on these types of fuses are sbown in fig. 3, in 
which the time taken for & fuse to blow after the application of а 
definite overload is marked as a point on a curve. 

It will be seen tbat the second, the Ferranti type of fuse blows 
almost immediately thecurrent reaches the fusing value, whatever 
be the magnitude of the overload, but the long fuse takes many 
seconds to blow on & moderate overload, and an appreciable time 
even on а heavy overload ; or one has practically no time-lag, and 
the other has too much on heavy overloads. 

In the design of fuse receptacles it must be remembered that in 


opening a circuit, power is absorbed by the resistance of tbe fuse. 
In an inductive circuit the maximum power put into the fuse (a 
non-inductive receiving circuit) occurs when the resistance of the 
{ове is equal to the impedance of the remainder of the system, 


E 
2 is +z For the same power flowing under normal con- 
ditions, the power delivered to the fuse increases with a decrease оё 
the power factor. Practical experience fully contirms this, and a 
fuse which takes some seconds to blow will absorb & considerable 


aud is 


E 
4 
1 
Е 
{ 
б 


— — — 
7 


2 
ТИШИ 


© 10 70 жю 4 % бо о 90 9 100 то 120 


Fig. 3. 


amount of energy. The exact rate of variation of the resistance of 
the fuse is a matter of conjecture, but fig. 4 shows curves pk tted on 
the assumption of & uniform increase of resistance for two cases— 
1,000 Kw. at 10,000 v., cos p = 1: 1,000 Kw. at 10,000 v, cos о = 04. 

The inheritance of fuses from I. т. working has not been an 
unmixed blessing ; they become unreliable with age, and as aswitch 
is necessary wherever а fuse is placed, it is becoming increasingly. 
the practice to attach an automatic relay to the switch and dispense 
with the fuse altogether. | 

Potential transformers for operating instruments may be ex- 
cepted from the above. The breakdown of such transformers is 
of rare occurrence, and they are usually protected by fuses of the 
tube type. 

Switches.—It may be laid down as ап axiom that any part of a 
H T. System which allows an aro to play in air is bad, on account of 
the dat gerous pressure rises which may be occasioned. Air-break 
or “ flare" switches are hence to be avoided. Although a time-lag 
is advisable on circuit-breakers, yet the circuit should be opened 


rapidly when once the operation starts; it ів yet more important 
that the opening should take place when the current passes through 
its zero value. The results of many experiments seem to show 
that an oil-bresk switch dces bresk circuit at the moment of 
zero current, and for this reason sucn switches are now generally 
adopted. 

The switchgear is so designed that each switch is in a separate 
fireproof chamber of metal, brick, slate or concrete. For safety 
the switches, bus-bars, &c, are placed some distance from the 
operator, the switches being operated by links and leverer, chains, 
pneumatically or electrically. In a large board the operation by 
means of electrical motors is the most convenient, as tbe control 
board may be made quite small. Control by means of p.c. motors 
finds most favour, as the bp. c. lis used also in the actuation of the 
relays, and may be supplied from а storage battery which is used 
for exciting. ere should be no possibility of an arc on one 
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pus of a switch passirg to another phase, or to any other metal 
wor. 


In switches for large currents contacts external to the oil are 
sometimes fitted so that there shall be no danger from heating of a 
contact in the oil; these external contacts do not make or break 
circuit, but are in parallel with the oil break contacts when the 
switch is closed. 

Fig. 5 ів а ty] ical example of an oil-break switch for heavy work 
made by the British Thomson-Houston Co. The switch is operated 
by а direct current motor seen at the top. Circuit is made or 
broken on each pole in two cylindrical oil vessels containing the 
contacte, the top contacts consistirg of two rods yoked together, 
and sliding through insulators. All the live metal parts are in 


compartments made of brick and soapstone slabs, connection to the 
operating gear being made by wooden rods. The motor works a 
crank through a worm gear. When tbe crank is on a dead centre, 
а spring is compressed ready to opere te the switch; the slightest 
movement of the motor causes the spring to come into play, and at 
the same moment a friction clutch releases the motor from the gear. 
Tbe motor continues running until it bas compressed the spring 
ready for the next 5 7 when an automatic switch opens the 
motor circuit and lights a lamp to indicate that the switch has 
acted. Ther ойт is controlled by a double-throw hand switch; 
the automatic overload or return current relays operate by closing 
the motor circuit. 

The first oil-break switch to be put into practical use was at the 
Paderno power station in 1897; this was designed by Messrs. Brown, 
Boveri & O., for three-phase currents at 16,000 volts. The same 
firm makes s hand-operated switch, of which a large number 
are in use on the system of the Newcastle Electric Supply Co. 
There is one oil chamber for the three phases, but a wooden lining 
partitions the chamber into three. There are six fixed contacts and 
three copper bridging pieces, which are moved vertically to make 
or circuit; underneath each pair of contacts is a small 
board, which moves up and down with the bridging-pieces and 
cburns tbe oil at the moment of make or break, thus minimising the 
danger from carbopisation of tbe oil. ‘The writer has tested this 
type of switch severely at 6,000 volts, and found it in every way 
satisfactory. A similar type of three-phase switch, also made by 
Mesers. Browu, Boveri, but for a higher voltage, is shown in fig. 6. 
The oil chambers are lowered down, showing a fourfold break on 
each pole. The design of the insulators is especially good. The switch 
is operated by hand. 

Overluad Relays.— These are usually worked by series transformers 
in each phare, the secondary current passing through a solenoid, 
which actuates the tripping device. 

S representative device for obtaining a time-leg in operation is as 
follows :— 

Fig. 7.—The secondary current of the series transformer passes 
round the windings of & magnet, between the poles of which is a 
copper disc capable of rotating ; on the same spindle as this disc 
ів a small drum to which а weight is connected by а fine cord. 
Normally tbe disc is stationary, the tendency to rotate being 
balanced by the moment of the weigbt; on an overload the disc 
rotates and winds up the weight, which closes an auxiliary circuit, 
and thus отепа the main switch. The rate of rotation is propor- 
tional to the current flowing in the main circuit, and the time-lag 
may be adjusted by altering the length of the cord. Such an 
arrangement is very sensitive and works well. 

Reverse Current Relays.—Sach devices are actuated by the 
secondary current of a transformer, having two or more primary 
windings, one in series with a line, the other across two lines. 


Under normal conditions the fluxes produced by these windings are 
in opposition, that of the pctential coil being the stronger, but 
when the power fiows in the reverse direction, а current is 
rated in the secondary circuit which works the relay. Should 
generator break down, in the msjority of cases the current passin 
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will be the short circuit current of the machine (great enough to 
work an overload relay), but at the same time the pressure астоєв 
the terminals of the alternator (and the transformer) may fall to 
sero, and the relay not act. For these reasons return current indi- 
cators find more favour than relays; the indioator, usually-a coloured 
lamp, shows which part of the system is at fault, and the switch is 
operated by the attendant. 

A very neat reverse current indicator is that of Mr. Andrews, 
described in his paper before the Institution of Electrical Engineers 
iu Merch, 1903. 

Devices which Prevent or Relieve Excessive Pressure Rise.—The 
causes of pressure rise in a system are set out abova. Any device 
which only acts on the switching on or off of a cable is a partial 
safeguard which should not be used if а complete safeguard can be 
found. For sucb a purpose as the above series resistances (liquid) 
and choking coils have been used, and in many cases | 
discarded. 

Spark-gaps which remain always connected across the cores of 
each cable meet every rise of pressure from whatever cause, bat 
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have disadvantages. The most sensitive spark-gap consists of 
needle-points in air, the disruptive voltage being almost in- 
d dent of humidity and dust, but the passage of а small 

will destroy the points. The horn arrester, in which the arc is 
struck across the lower extremities and rises until it breaks, has 
found extensive use. The Wurts arrester has a number of brass 
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cylinders with knurled or smooth surfaces, placed with their axes 
parallel, and with equal gaps between them. In this type the 
nature and mass of the metal chills the arc which may be formed. 
A modification of the above consists of two concentric cylinders, 
the ends of the outer cylinder having conical additions. The 
arc is chilled as in the Wurts, and blows itself out as in the 
Siemens type. 

Series resistances are occasionally used with the idea of 
minimising the rush of line current which may follow a discharge. 


From the Line 


= Па) ne 


і 

The writer has found the Warts type to be fairly reliable; but 
when dealing with large rises of pressure and large powers, the 

discharge localises on the cylinders and forms blisters, sometimes 
' fusing the rollers together. 

In all the above an arc in air may form,'with consequent danger 
to the system, and for this reason the writer has tried the effect of 
immersing spark gaps in oil. The disruptive strength of some 
mineral oils is about equal to that of air, so that the distance 
between the gaps need not be made smaller. The gaps are pro- 
tected from dust and moisture, and the sparking distance remains 
constant. The arc is extinguished in the oil asin the oil-break 
switch, and it is reasonable to suppose that it is extinguished at the 
instant of zero current. On the disturbance of a system, due to a 
sudden change of current flowing, these gaps must be capable of 
absorbing a considerable amount of energy—the energy of the 
surge—and are therefore liberally proportioned. 

To test the oil-immersed spark gaps the following experiment 
was made. The oil gaps were set to discharge at 8,000 volts on 
an inductive circuit, and shunted by a pair of needle points set to dis- 
charge at 10,000 volts. On the application of 8,000 volts the gaps 
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worked, the arc being extinguished in the oil; the applied voltage 
was gradually raised te 10,000, but the oil gaps worked in every 
case, and the needle points never came into action. The test wasthen 
repeated with both sete of gaps in air, when the needle points 
sometimes acted before the horns. 

Switching Inductive Apparatus.—On switching on & transformer 
or induction motor, the full pressure may momentarily exist 
between adjacent end coils with consequent breakdown; this 
abnormal stress may be minimised by switching on slowly through 


a resistance; as an example, fig. 8 shows the arrangement of а 
switch for use with a three-phase high-tension indaction motor. 
The switch has three extra terminals connected to water resistances ; 
on switching on, these resistances are first put in series with the 
windings of the motor, then shortecircuited, and lastly, cut out. 
On switching off tho reverse operation takes place. 


CAST-IRON FOR PISTON RINGS. 
By C. H. WINGFIELD. 
(Abstract of Paper read before Section G.) 


THE laws controlling the elongation of steel or wrought-iron rods 
subjected to stress are not applicable to cast-iron without modifica- 
tion, as raw cast-iron has no initial elastic limit. However, when a 
stress is applied to cast-iron, it takes a permanent set, and во 
long as the original stress is not exceeded, the elongations thereafter 
are proportional to the stresses. The author points out the inaccuracy 
of the published formule relating to cast-iron piaton rings, through 
the neglect of this phenomenon, and describes experiments made to 
determine the best proportions for cast-iron spring piston rings. 
The permanent set of rings of various diameters, after being pushed 
into a ring gauge 128 mm. in diameter for increasing periods, was 
ascertained, and from this the actual follow“ as compared 
with the intended “follow” was deduced. The maximum de- 
signed "follow" which did not cause fracture was ‘4 in., while 
5 in. broke the ring (which was from 5:236 to 5 726 in. in diameter). 
After the permanent set has been given, the material appears to be 
perfectly elastic within the limit of the original stress; a cast-iron 
ring 5 in. in diameter, with its cut ends 14 in. apart, сап be bent 
until they touch, after which they will spring apart to 1! ia., and 
this can be repeated indefinitely without further permanent set 
being acquired. The results are embodied in tables and curve 
diagrams. | 


CELLULAR SWITCHGEAR FOR THE 
COLONIES. 


THE Ferranti cellular switchgear is becoming very popular in the 
Colonies for use in central stations, on both continuous and alter- 
nating current systems. Melbourne, Adelaide, Sydney, Bloemfon- 
tein, Durban and East London are all to be counted amongst the 
important places where the apparatus is, or will be, installed. 

The makers, in considering the design, appear to have fully 
recognised the difficulty in procuring skilled labour for erecting in 
the Colonies, and have produced a type of their well-known designs 


кто. 2. 


which can be very readily placed in position and connected up with- 
out requiring expert erection. | 

Fig. 1 is reproduced from a photograph taken of a switchgear 
just before packing for shipment to Pietermaritzburg, and fig. 2 
shows very clearly the method of packing, which is of great impor- 
tance for such work. It will be seen that the switchgear is made 1а 
complete self-contained sections, which are finished off in every 
detail at the makers’ works. The sections are first surrounded by 
strong wooden battens clamped together by iron bolts, and then the 
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whole is let down into an external packing case; the space inter- 
vening between the two packing cases is filled in with material of a 
springy nature. On the arrival of the cases at their destination it is 
only necessary to lift the section with the internal packing from 
the case and rest it upon trestles or brick piers. Then only is 
the switcbgear proper disclosed, and by the simple means of joining 
up the bus-bars with links provided for the purpose, the entire 
apparatus ie made ready for service. 

Great security is afforded by these designs, and we think the 
makers are fully justified in their claims tbat the cellular type of 
switchboard, while minimising fire and life risks, and combining 
simplicity of construction with economy iu floor and wall space 
occupied, is of a remarkably self-contained апа portable nature, no 
expert erection being required outside the makers' works. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled ex; тевз1у for this Journal by W. Р. 'Тномрвон & Co., Electrical Patent 
Agente, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should te a11l:eased. 


19,711. “Improvements in rotary motors." E. WILLIAMS. September l4th. 

13,14. "Aterminal for sparking plugs." G. Roberta, September 14th. 

19,715. “Improvements in electrolytic meters.” S. H. Hotpen. September 
14th. 

19,748. "New or improved means for protecting the terminals of electric 
apparatus, and ensuring good electrical contact.“ W.PrETo, September 140. 
(Complete.) 

19,780. “Improvements in or connected with electric lamps.” G. BAMBERG. 
September 141. | 

19,792. “Improvements in or relating to regulating devices for motors and 
engines." Е. REICHENBACH. September lith. 

19,799. “Improvements in and connected with the production of electro- 
types." S. Cowrer-CoLrs & Co., Lrb. and S. CowPER’COLEs. September 15th. 

19.501. '*An electro-chemically deposited jacket for explosion engines and 
the like.“ W. L. Bavras and W. A. Triton, Dated September 15th, 

19,877. "Improvements in electro-magnetic relay apparatus." SIEMENS 
Bros. & Co, Lrp. (Siemens & Halske, Actien-Gesellschatt.) September 15th. 
(Complete.) 

19,52. ''Improvements in electric fuses and the like.” 
September 15th. | 

19,556. ‘Improvements in electromotive force regulators.” B. G. DAMME. 
(Date spylied for under Patents, Act, 1901, October 2nd, 1902, being date of 
application in United States.) September loch. (Complete.) 

19,987. “Improvements in controlling apparatus for electric motors." 
B. G. Lamme. (Date applied for under Patents, Act, 1901, September 29th, 
1902, being date of application in United States.) September 15th. (Complete). 

19,893. ''Improvements io spark extinguishers for locomotives.” J. W. 
Bryant. September 15th. 

19,894. ‘Improvements in incandescent electric lamps.“ W. C. Ronisox. 
September 15th. & 

19,896. “Improvements relating to the driving of dvnamos by steam tur- 
bines.““ W. E. Evans. (Gesellschaft zur Einfuhrung von Erfindungen, m. b. H., 
Germany.) September 15th. (Complete.) 

19,927. “Improvements in the construction of switch-gears for electrical 
purposes." H. W. CLOTHIER. September 16th. 

19.948. Improvements in alternating current induction motors.“ L. J. 
Нсхт and the BaNpycuorT Founpry Co., ITD. September 16th. 

19,961. Ап improvement in electric tumbler switches.“ Sir Hikam Maxim 
ELECTRICAL AND ENGINEERING Co., LTD., and J. HARRINGTON. September l6th, 

19,965. ‘Improvements in and relating to electric lamps.’ W. C. Heap, 
W. A. Snark, and R. C. VoLLAND. September 16th. 

19,971. "Improvements in electrical conducting trolley mechanism for elec- 
trical tramcars ог the like vehicles." F. W. Massey and T. C. PERKINS. 

20.000. Improved method of rectifying alternating electric currents." G. 
ВАМВЕВӨ. September 16th. 

20,015. An improved brush stock for revolving brushes driven by electricity.“ 
J. MacLean. September 17th. 

20,017. ‘‘Improvements in field-magnet bobbins specially adapted for smal! 
dynamos and motors." J. MacLean. September 17th. 

20,048. “Improvements in electric glow lamps.“ J. R. CRAWFORD., Septem- 
ber 17th. 

£0.07. “Improvements in means for automatically lighting electric railway 
carriages, tramcars, and other places by supplementary currents of electricity, 
in case of the accidental failure of the main current," J. R. Quain. Septem- 
ber 17th. 

20,061. ‘Improvements in receivers for wireless communication." G. MORIN, 
September 17th. (Complete.) : 

20,072. Improvements in coin mechanism especially applicable to elec- 
tricity and other meters.“ Е. Do Мов. September 17th. 

20,100. A rotary hair brush, having means whereby the hair and scalp can 
be electrified.” J. MacLean, September 18th. 

20,109. “Improvements in variable resistances.” J. W. Haxr. September 
J8th. 

20,128. “Improvements in or relating to electric lighting.” B. G. LAMME. 
September 18th. (Date applied for under Patents Act, 1901, September 29th, 
1902, being date of application in United States.) (Complete.) 

20,155. Improvements in electricity meters." P. RiEUNIER. September 
18th. (Date applied for under Patents Act, 1901, October 2nd, 1902, being date 
of application in France.) (Complete.) 

20,219. Improvements in or relating to electric traction and apparatus 
therefor.” W. З. BovLT and С. R. Восіт. September 19th. 

20,230. “ Improvements in sutomatic circuit breakers.” 
September 19th. (Complete.) 


G. B. Basry. 


E. P. WETMORE. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W. O., and aè Liverpool, price, post free, 9d. 
(in stamps). 
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6,972. "Improvements in electrical signalling apparatus for railways.“ Е. 
Danneels. Dated Maroh lith. 


/ 


8,172. Improvements in and relating to apparatus for the production о! 
electrical oscillations of requisite amplitude and frequency.“ H. Manders 
and А. W. Sharman. Dated April 8th. 

10.141. ешеш in or relating to electrica'ly-operated switch locking 
and operating devices particularly spplicable for railway and like purposes.' 
F. Prochaska. Dated May 2nd. 

10,181, “Improvements in syntonic space telegrapby.“ O. J. Lodge and A. 
Muirhead, Dated May 2nd. : Р SE os 

10,262. ‘Improvements in and relating to arrangements for controlling 
automatic electric regulators, cell switches, and the like." W. E. Evands. 
(Allgemeine Flectricituts Gesellschaft.) Dated May 3rd. 

12,097. "Improvements in perforators for use in connection with automatic 
telegraph transmitters." A. Muirhead. Dated June 8га. 

‚12,102. "Improvements in the electrical production of iron alloys with the 
simultaneous production of alkaline oxides and alkaline earths.” G. Gin. 
Dated June 8rd. 

12,767. ''Improvements relating to the control of electric motors." Н. Н. 
Lake. (General Electric Co. Dated June 4th. 

12,783. ‘ An improvement in electro-magnetic detente.” Siemens Bros. and 
Co., Ltd., and A. Siemens. Dated June 4th. 

12.958. “Improvements in switches and elecetro- motors.“ 
(General Electric Co.) Dated June 6th. 

12,959. “Improvements in machines for winding insulating tape or the coils 
of electrical apparatus," H.H. Lake. (General Electric Co.) Dated Jane 6th, 

18,191. ''Intercommunication switch for telephones." H. R. Webb. Dated 
June 14th. 

13,5415. "Improvements in or connected with arc lamps." 
Dated June l4th. 

18,556. “Improvements in means for the control of the supply of electricity 
to electric motors for hauling plant and similar apparatus in which the demand 
for energy is intermittent." C. Ilgner. Dated June 14th. 

13,732. ''Improvements in electric arc lamps." British Thomson-Houston 
Co. (C. E. Harthan.) Dated June 17th. 

18,784. “Improvements in electric transformers. British 'Thomson-Houaton 
Co. Ltd. (W. S. Moody.’ Dated June 17th. 

13,759. “Improvements in and relating to electric insulating material.“ 
Н. H. Lake. (General Electric Co.) Dated June 17th. 

13,9382. ''Improvements in electric signalling apparatus for use on and in 
connection with railway locomotive engines and the like.“ H. J. Boune- 
vialle and A. C. Bounevialle. Dated June 19th. 

14,270. *'Improvemepts in dynamo-electric generators.“ 
Dated June 24th. 

14.447. "Improvements in electrical automatic cut-outs.” Е. W. Cowan and 
W. В. Dale. Dated June 80th. 

14,667. “Improvements in electricity meters.“ E. Schattner. Dated July ist. 

14,829. “Improvements in detectors of electric currents induced in systems 
of space telegraphy.” E. Wilson. Dated July 3rd. 

14,834. ‘Improvements in electrio distribution systems. 
(General Electric Co.) Dated July 4th. 

14,901. '' Improvements in or connected with the brakes of electric and other 
tram cars and vehicles." G. Atherton. Dated July 4th. 

15.039. Improvements in methods and means for connecting multiphase 
electric circuits." British Thomson-Houston Co., Ltd. (W. Б. Moody.) 

15,226. Improved means for electrically controlling mechanical motion.“ 
A. P. 5, Macquisten. Dated July 8th. 

15.924. An improved device fcr enabling low tension lamps of hic 
amperage to be einployed on electrical distributing circuits of any voltage." 4. 
Klopfenstein. Dated July 9th. 

15,247. "Improvements relating to arc lamps.“ Н. Н. Lake. (General Elec 
tric Co.) Dated July 9th. 

15,418. ''Improvements in electric lamps." W. J. Davy. Dated July 10th. 

15,458. “Improved means of mounting and pre dues brushes of electrical 
switches, dynamos, motors, and the like." А. H. Hickley. Dated July 11tb. 

15,591. “Ап improvement in electric stoves.” H. J. Dowsing. Dated 
July 12th. 

15,747. "Improvements in or relating to electric storage batteries" М. 
Sutherland and E. Marcuson. Dated July 15th. 

15.807. Improvements in or relating to electric accumulators.” C. de Зейпеї. 
Dated July 15th. 

15.813. “Improvements in life-saving or accident preventing devices, chiefly 
applicable for electric tramcars.” E. Bunting Wilson & Bennett, Lid. 
Dated July 16th. 

15,215. ‘Improvements in or relating to electric fuseboxes for street mains 
and analogous uses.“ The Electric and Ordnance Accessories Co., Ltd., and 
R. F. Hall. Dated July 16th, 

15,823. Improvements in or connected with electrical fuse boxes or cut 
outs.“ G. Н. Nisbett. Dated July 16th. 

15,825. ‘Improvements in electric rail bonds." G. Н. Nisbett. Dated 
July 16th. 

15,949. "Improvements in brushes for electric generators and motors." 
B. Jevons. Dated July 17th. 

15,981. “ Improvements in mechanical rail-sorapers for grooved and other 
rails used on electric railways.“ E. M. Munro, Н. Brecknell and Н. I. Rogers. 


H. H. Lake. 


К. Weinert. 


E. W. Smitb. 


H. H. Lake 


: Dated July 16th. 


16,048. “Improvements in dynamo-electric machinery."  H. Leitner and 
R. N. Lucas. Dated July 18th. 

16,062. “Improvements in and connected with third rail conductors and 
their guards on electric railways.” Н. H. Lake. (General Electric Co.) Dated 
July 18th. a 

16,063. * Improvements in and relating to third.rail contact-shoes for electric 
railways.” Н. H. Lake. (General Electric Co.) Dated July 18th. 

16,061. ''Improvemente in and connected with third rail conductors and 
A баган on electric railways." Н, Н. Lake. (General Electric Со.) Dated 

uly 18th. 

16,142. Apparatus for indicating that an electric current has reached 4 Pre, 
determined amount, and for the consequent closing of a switch or switches. 
J. Edmondson, W. A. Purdom, J. W. Dawson and Edmondson & Purdon, Ltd. 
Dated July 21st. 

16,178. ‘Improved means for applying and removing electric incandescent 
lamps.” J. W. Kirk. Dated July 2184. т 
16,858. ‘Improvements in electrolytic processes in apparatus therefor. 

L. Gurwitsch. Dated July 28rd. 

16,391. ‘‘ Improvements in and relating to electric incandescent lamps and to 
circuits and conductors therefor, for decorative and other purposes. G. 
Weissmann. Dated July 28rd. 

16,824. “Improvements in apparatus for use in electro-plating.” A. J. А. C 
Marichal. Dated July 29th. 

16,925. ‘Improvements relating to the control of electric motors." H. Н. 
Lake. (General Electric Co.) Dated July 80th. 

16,928. Improvements in counters or tell-tales for electric eironit- breakert 
or current-indicators. Н. Н. Lake. (General Electric Co.) Dated July 90th. 

16,989. ‘Improvements in electric cables." W. Т. Henley's Telegraph 
Works Co., Ltd. and H. Savage. Dated July 81st. 

17,106. "Improvements in and relating to overhead trolley lines or COD 
ductors and the like." H. 8. Cowx. Dated August 2nd. 

17,184. "Improvements in holders for incandescent electric lamps." L. H. 
Newton and R. R. Neville. Dated August 2nd. 

17.141. Improvements in automatic electrical switches.“ А. 8. Adler- 
Dated August 2nd. | 

18.316. Improvements in electric circuit breakers,” The British-Thomso» 
Houston Co., 144, (J. P. Wood.) Dated August 20th. 
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ENGINEERING EDUCATION IN THE 
UNITED STATES. 


THE Governing Body of the Northampton Institute having 
decided last winter to make an investigation into the methods 
of giving technical education in the United States, sent their 
Principal, Mr. R. Mullineux Walmsley, upon a three months’ 
tour last March through that country in order that he 
might have opportunities of watching the processes employed 
during the actual sessions. His report, which takes the 
form of a pamphlet of 15 pages, is now before us, and may 
be regarded as a one-man anticipation of the second M^eely 
Commission that has just left our shores. Mr. Walmsley 
inspected some 34 colleges, institutions and schools in the 
States and Canada, and interviewed а large number of em- 
ployers, manufacturers and professional men (whose names 
are given in appendices), as well as the teachers in the various 
establishments. Dealing with the students themselves, Mr. 
Walmsley states that they can be counted in hundreds as 
compared with tens or less in this country, that they 
enter these colleges at a later period of life, and 
that on the average they are better prepared for their work. 
The American boy usually spends fours years (aefat. 6—10) 
in а primary school, four years (10—14) in the grammar 
school, and four years (14—18) either in the high school, 
which has a classical or literary bias, or in the manual 
training school, or manual training high school, which are 
scientific and practical. The undergraduate courses in the 
engineering colleges generally last four years, sometimes five. 
Of the college staffs, Mr. Walmsley says that the engineering 
professors are not only permitted, but are actually required, 
to undertake outside work, in order that they may keep 
themselves abreast of progress. The dean of the faculty 
and the president are supposed to be able to see that this 
plan does not cause neglect in the teaching. Practically, 
therefore, the colleges have to compete with manufacturers 
for the services of the best men as teachers, and, in 
consequence, professional salaries are higher than 
with us. The professors, once appointed, are allowed 
very free hands, setting theic own examinations; but 
siuce there is a keen rivalry in the States among manu- 
facturers to obtain the finished students from the most 
respected institutions, and since those manufacturers imme- 
diately detect апу diminution in quality, the success of a 
college depends upon the value of its products as tested 
in actual life, and not as tested by (inside or) outeide 
examiners. Generally speaking, employers only view with 
favour such applicants for employment as possess a gradua- 
tion certificate from the engineering department of a 
university or of a technical school, and many will only 
accept as apprentices holders of such certificates. 

The employers all pay a living wage from the start, the 
premium apprentice being unknown in America, The 


graduates, nevertheless, are expected to begin work at the 
о 
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very bottom, and are alive to the necessity, for the teachers 


have almost succeeded in stamping out the “know-it-all” ` 


student. Ав а rule, says Mr. Walmsley, students enter and 
thrive in factories according to their merits, gaining, if they 
deserve them, well-paid posts in two years. Nepotism and 
allied forces are less powerful than here. The large manufac- 
turing concerns of the States not only absorb or struggle for 
the best students of the institutions of highest repute, but 
urge on the institutions the necessity for thorough training, 
offering pecuniary and other assistance. The Vice-President 
of the U.S. Steel Corporation issued a circular letter to the 
colleges and schools on these very lines last year, ending : 
„We want ability, will recognise it, and pay for it.” 
Manufacturers put large up-to-date machines at the ser- 
vices of the colleges ; the State University of Illinois has an 
experimental railway car presented by the Central Railway 
Co. for testing brakes, &c., and the railway people haul it 
about for long journeys to allow the tests to be made. The 
Pennsylvania Railroad Co. permits students to travel on 
their locomotives, taking indicator diagrams and making 
other tests of real value—we rather hope they are goods 
locos! The pamphlet concludes with several brief reports 
upon subsidiary questions : training of bench hands, manual 
training schools, trade schools, horological and optical 
education. The риге trade schools are condemned, 
and the evening technical classes are said not to have 
“caught on” in the States. Apart from these, Mr. 
Walmsley sums up the results of his inquiry in the following 
words :—‘ The parents of would-be engineers, recognising 
the importance of a thorough training and its influence on 
the subsequent careers of their sons, are willing to incur the 
expense of continuing their training up to 22 or 23 years of 
age. The schools are numerous, well equipped, and fairly 
well staffed, and their curricula, on the whole, are well 
adapted to the requirements of the profession; and the 
employers and manufacturers are convinced of the import- 
ance of the training given in the schools, and, for the 
present, are willing and able to find places for and to give & 
fair chance to every graduate turned out, and also to render 
assistance to the schools by the free gift of machinery and 
apparatus, and in other ways." 


Tus is the time of the year when 
electric fittings manufacturers and traders 
are preparing for а rush of business, Оп 
every hand catalogues have lately been brought out or are 
now in course of preparation, showing manifold new designs 
of fittings and various small devices, which are to be laid 
before the buyer and the user in readiness for the 1903- 
1904 electric lighting season. For many months past 
artistic ingenuity has been exercising itself in the designing 
of something new, something different from what has hitherto 
been placed upon the market, and the result is in evidence 
at the numerous electric fittings show-rooms which have 
been established in various parts of London and the 
provinces, во that the contractor, the consulting engineer 
and the architect may take their clients to make their own 
selection of electroliers, brackets, standards or so forth, 
after seeing them“ under light.” Some of the showrcoms 
that we have had the pleasure of visiting lately in our 
efforts to discover things new and interesting, are verit- 
able fairy lands, and one becomes almost confused by 
the very profusion of artistic excellence both in the 
design and execution of the fittings work, the soft and 
beautiful effects produced by tasteful shading ; one is 
also impressed by the great pains which have been taken 
in most cases to obtain neatness, harmony, and unobtrusive- 
ness in the general setting out of the numerous clusses of 
designs. Busy contractors and engineers who want a little 
quietness might do worse than wend their way to one or 
other of these secluded resting places, with soft and 
downy carpettings, and enter into a little of the history 


The Electric Lighting 
Season. 


and the imagination which have combined to make the 


modern artistic fitting what it is. Antique designs, 
hammered iron and copper work, oxidised silver and 
armour bright fittings are all the rage, and promise 
to continue so during the season, but they are not overdone, 
and there is a pleasing variety of statuary, polished brass 
and other lines, There is everything that can be wished for, 
from the plain, cheap polished bracket, to the elaborate 
specimen of fine and detailed work, such as the wealthy 
owner of an ancient country mansion desires, work which 
Sometimes involves great study and research in order that 
the design may be brought as nearly as possible into keep- 
ing with the ancient character of the furnishings and build- 
ings. It occasionally happens that the designer, having 
made a visit of inspection to the various departmenta of 
the mansion to see what his work has to harmonise with, 
has to hark back several centuries in his efforts to be precise. 
Needless to say, under such circumstances the owner makes 
no quibbling about the expense. "There never was a time 
when the services of the artist and the metal worker were 
во much in demand, or во genuinely appreciated, as they are 
now in these particular spheres. The old gas fittings, excellent 
as they were and are, can hardly be compared with the 
charming varieties which are made available by the accom- 
modating qualities of electricity for the purposes of illumina- 
tion. This is one of the many benefits which must become 
even better recognised from year to year as the use of electric 
lighting makes headway. No one will ask for evidence that 
electric lighting is continuing the rapid strides which have 
characterised it for several years past; it is plainly shown in 
every item of lighting newsfrom every quarter of the world, and 
it is especially noticeable in the activity of the works devoted 
to the manufacture of electric lamps, fittings, and so on, and 
in the establishments devoted to their exhibition. 


Ovn comments of last week respecting 
the prejudice which has characterised the 
attitude of too many central station engi- 
neers toward the gas engine are supported by one of our 
correspondents this week. Of course, there are some very: 
noteworthy examples of engineers who, whatever their inbred 
predilections in the matter of prime movers, are not only 
theoretically alive to the important development which is 
going on in gas engine design and construction, but are 
prepared to practically proceed upon up-to-date lines and 
avail themselves of a class of equipment from which, 
according to the opinions of leading authorities—opinions 
which have been borne out by some actual practice—so much 
is to be expected. The gas engine industry, if it is going to 
confer such unmistakeable advantages, should be fostered, 
not hindered by a too cautious nervousness on the part 
of those who rest contented with steam engines which 


Gas Engine 
Progress. 


they have, or too hurriedly extend a gas engine station on 


the steam engine principle. That is not the spirit that 
should receive place in a branch of engineering in which 
there is so much evidence of movement forward in the 
direction of something better. Sir Frederick Bramwell’s . 
prophecy of several years ago of the supersession of the steam 
engine, which formed the subject of one of the interesting 
little items of the Southport meeting of the British Associa- 
tion, is not his prophecy alone, but it is the view of hundreds 
of engineers in all parts of the world. О, 
It hardly needs saying, however, that the steam engine is 
not dead yet, and that it will continue to be a faithful servant 
of the human race for many a long day; 30 or 40 years 188 
safe period for the prophet to dream about, and even now, 
while the Bram well contribution is being invested in Console, 
we are in the presence of very real progress in Ше 
direction of turbines and large gas engines. The report 
of Messrs. Willans & Robinson, who, as our readers are 
aware, are now occupying themselves with the manufacture 
of gas engines as well as of steam engines, contains one very 
hopeful paragraph. It appears in our * City Notes” to-day, 
and shows that Redditch Electricity Dept. has erected 8 
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375 I. H. P. vertical gas engine; St. Helens has ordered a 


horizontal one of 750 I. H.P.; and two of about 1,000 1. R. p. 
each are on order for Reading. There are also others; but 
there are various other English builders of large power gas 
engines, and they are equally full of the same class of work, 
while on the Continent splendid progress has been made by 
makers whose work has been made familiar to the English 
reader through the admirable papers read by Mr. Humphrey. 
In America, as it would seem from the discussion on Mr. 
Emmett's Saratoga paper, very little is known about it, and 
one authority holds that the gas engine will receive a set back 
from the turbine. At St. Louis Exposition, however, 
arrangements are being made for the exhibition, in 1904, of 
a 3, 000-H. P., or even а 6,000-H.P. Continental gas-driven 
plant. 


WE in England have not experienced 
to any marked extent the trouble of the 
* blown up" controller, simply because the arc-breaking 
capabilities of the controllers used have been sufficient under 
general circumstances to deal with the moderate currents 
involved in the operation of two motors ranging from 15 to 
30 Н.Р. Now that the use of 4-motor equipments is 
becoming more than а matter of timid experiment in hilly 
districte, while at the same time running speeds and, there- 
fore, power of motors are increasing, we are more likely to 
hear of a trouble which has been confined almost entirely to 
America, There the 4-motor high speed interurban, each 
motor ranging from 40 H.P. to 125 H. P., is almost too 
common to talk about, and experience with undersized con- 
trolling apparatus has been dearly bought. The destructive 
arcing occurs when power is shut off through the blow-out 
effect of the magnet being not powerful enough to break the 
arc. This results in the arc going out only when everything 
within reach has been “chawed up," and things are so 
cramped of necessity in the best known controllers, that a 
lot of copper and iron are melted before this happens. It 
has been suggested that the insertion of а relatively high 
resistance in the first notch circuit may overcome much of 
this difficulty, and we believe that the maintenance of con- 
trollers in general, whether used with small or large motors, 
would be favourably affected by the adoption of this method. 
It is the ruling practice to make the first notch an accelerat- 
ing position, but the above suggestion involves interpolating 
so much resistance that the torque would be cut down below 
the starting value. It is highly probable that this has been 
tried already by some engineers, but they are certainly excep- 
tions to the rule, and we shall be glad to hear their ex- 
periences. Anyhow, now that the advantages accruing from 
reasonably speedy acceleration are accepted generally as 
outweighing the disadvantage of increased starting current, 
the practical loss of an accelerating position will not be con- 
sidered а very serious one. The Americans have found that 
beyond a definite size of equipment the ordinary platform 
controller becomes too heavy to be manipulated with the 
requisite speed for breaking heavy arcs, and they are turn- 
ing towards the multiple-unit train control type of apparatus, 
even for single cars, although the first cost is heavily in 
excess of the older type of controller. 


Car Controllers. 


IN another column we give an abridg- 
ment of Mr. Hopkinson’s paper on the 
* Parallel Working of Alternators,” read 
before the British Association. We are inclined to agree, as 
indicated in а leader in our issue of September 4tb, with 
Mr. Kapp who, in the discussion, expressed the opinion that 
for sucoessful paralleling of alternators the chief condition 
to be satisfied is the governing of the prime mover. It is 
quite right to take precautions against defective governing, 
but while taking these precautions, it cannot be too strongly 
emphasised that the governing of all the prime movers 
operating in parallel should be as nearly as possible identical, 
во that the forced oscillations may in each case be the same. 
If this point receives proper attention, there should be no 
trouble in the parallel running of alternators. Of course 
the designers of the alternators should see that the armature 
reactions of the machines are as nearly as possible alike, 


The Parallel Орега- 
tion of Alternators. 


THE GLASGOW MUNICIPAL TELEPHONE 
SYSTEM.—I. 


Facts AND FIGURES oN CAPITAL Cost. 


AFTER no little trouble and delay, we have succeeded in pro- 
curing а copy of the accounts and statistics of the telephone 
department of the Corporation of Glasgow for the year end- 
ing May 31st, 1903. After a careful perusal and comparison 
of the figures in those accounts and statistics, we can well 


. understand the reasons for the unwillingness of the Glasgow 


Corporation telephone department, to circulate this interesting 
document among those capable of dealing with the figures 
from an expert point of view. 

So much wild and superficial talk has been indulged in on 
the subject of telephone management and finance by town 
councillors and other advocates of the propagation of muni- 
cipal telephony, and so many misleading figures have been 
put forward in municipal telephone estimates and accounta, 
that we think it is only fair, both to а great, industry and to 
the municipalities themselves, to draw attention to the 
fallacies that have been indulged in, and to the specious 
figures by which they have been supported. For this pur- 
pose we could desire no better material than that afforded 
by the accounts and statistics of the telephone department of 
the Corporation of Glasgow. 

We shall not meet with any dispute if we say that the 
cardinal principles on which munisipal telephony rests are 
that the average capital cost of a working subscriber's line 
in а modern city telephone system is about £20, and that 
an average annual rate of about £5 is sufficient to pay for 
operating expenses, interest on capital, sinking fund to 
redeem capital, and all other charges incident to the conduct 
of a city telephone exchange system. It is not too much to 
say that the whole basis of municipal telephony rests on 
those figures. The blue book of the Glasgow inquiry of 
1897 shows that the Glasgow Corporation pinned their faith 
absolutely to those figures in their frantic desire to plunge 
into a telephone adventure on a large scale. The blue book 
of the Parliamentary Telephone Inquiry of 1898 shows that 
the Committee over which the late Mr. Hanbury presided 
was largely influenced by those figures and by the estimates 
and statements put forward to support them. Апа the very 
Act of 1899, which made municipal telephony legally 
possible, may be said to be based on the theory that it was 
practicable to telephone а city at an average capital outlay 
of £20 per working subscriber's line and to operate the 
service with financial success at an average annual rate of 
about £5 per subscriber’s line. Further, all the reports and 
estimates on which those municipal telephone systems now 
actually in operation or in course of construction are laid out, 
pin themselves to the figures we liave named. Indeed, these 
estimates generally name somewhat lower figures for average 
capital cost per line, such as £18 10s. ог £19 10s., but we 
have preferred to take £20, as being & neat, round figure, 
easy to handle, and having the advantage of giving the 
advocates of municipal telephony a liberal margin for con- 
tingencies. Ав to the estimates of revenue, we are, perhape, 
cutting it a little fine in putting the figure at about £5, but 
while the estimates which have served as a guide to the 
Town Councils desirous of establishing municipal telephone 
systems have generally stated that an average revenue of 
£5 58. ог £5 78. 6d. would be desirable to start with, they 
have also said that after a year or two an average revenue 
per line of £4 158. ог £1 108. would suffice. So that an 
even £5 may fairly besaid to be the guiding figure. 

Now, the soundness of these figures and estimates has 
been disputed time and time again, and by telephone experta 
of ample experience, but во far the municipal estimates have 
carried the day. It now remains to be seen how thore 
estimates have been justified by the actual resulta of municipal 
telephone working. The Glasgow system is the only muni- 
cipal telephone enterprise having a record of a couple of years' 
service, as Glasgow has just published its second year's tele- 
phone accounts. Therefore Glasgow is obviously the best 
example that can be taken to test the reliability of the figures 
on which municipal telephony is founded. If the actual results 
of the Glasgow system after two years’ working were found 
to justify the estimates on which tbe system was established, 
the advocates of municipal telephony might be entitled to 
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claim that they had proved their case by the best of all 
possible tests, actual working experience. But they do not. 
On the contrary, they prove in a remarkably complete 
manner, as regards capital cost, that all the criticisms made 
of municipal telephone estimates in the past have been 
founded on the most solid basis; and although they give no 
complete proof that the working expenses have been under- 
estimated, inasmuch as there is по detailed statement of working 
expenses, there are good grounds for believing that the real 
working expenses have by no means been fully stated in the 
accounts, as we shall presently show. In speaking of 
working expenses, we are leaving on one side for the present 
the important item of depreciation, which, up to the time 
of the discussion of the accounts in the Glasgow Town 
Council last month, had been resolutely ignored by the 
Telephone Committee. At this discussion depreciation was 
8 Banquo's ghost that would not down; and it has now 
received tardy recognition in the copy of the accounts before 
us by the impress of a rubber stamp which converts 
General Reserve Fund" into “General Reserve and De- 
preciation Fund,” the said fund amounting, after two years’ 
working, to the magnificent sum of £2,092 9s. 7d.—about 
two-thirds of 1 per cent. on the capital cost of the plant ! 

One word more must be said by way of preface, and this 
deals with the important subject of surplus plant. One of 
the principal obj»ctions that has been made to the municipal 
telephone estimates is that they do not sufficiently take into 
a^count the necessity for surplus plant. It is а well 
recognised featu: з of telephone work that іп a city telephone 
system there must, for various reasons, always be a large 
margin of plant not actually in use. This was pointed out 
most explicitly at the Glasgow "Telephone Inquiry of 1897, 
in the evidence ol a... Herbert Laws Webb. who stated that 
the usual margin of spare plant was about 35 per cent. of the 
whole. and gave as his opinion that the allowance made 
in ize mate for a Glasgow municipal system, put 
ir evidence ^t the Inquiry, of a margin of only 20 per 
vent. of spare plant, was absolutely impracticable. The 
same point has been urged at other times, but the municipal 
estimates have steadfastly ignored it. The estimate for 
Glasgow on which the work was actually done, published in 
March, 1900, purported to provide for 5,250 metallic 
circuit subscribers’ lines to cost £100,000, and 5,250 
partia!.y completed lines at £21,000, a total of £121,000 
for 5,250 actual working lines. It is plain that the surplus 
plant provided for in this estimate is only a little over 17 
per cent. of the total, a lower figure than that pronounced 
to be impracticable in 1897. The number of “ partially 
completed " lines to be provided, has practically no meaning, 
because 5,250 * partially completed lines” at £21,000, 
works out at £4 per partially completed Jine. As the com- 
pleted lines average over £19 a piece, the partially completed 
line is only one-fifth of a completed line, and would require 
an average expenditure of £15 to become a completed work- 
ing line. Clearly, the number of “partially completed " 
spare lines is a minor point; the real point is the proportion 
of the total plant estimated to be spare, and this in the 
estimate for the present Glasgow plant was put at a little 
over 17 per cent. In the estimate for the municipal tele- 
phone system recently under consideration by the Hull 
Corporation, the proportion of the total capital cost allotted 
to spare plant was only 12 per cent., 600 “ враге partially 
completed lines" being estimated for at £8 each, or £4,800 
for spare plant out of а total estimated capital cost of 
£42.000 for a system of 2,070 working lines. At Hull 
the number of spare lines to be provided has gone 
down, and the amount of ‘partial completion" has 
gone up, as here the partially completed spare line 
i8 four-ninths of a completed line—the completed lines being 
put at the modest figure of £18 each. But the proportion 
of the total plant estimated to be spare is only 12 per cent., 
as against 17 per cent. at Glasgow. Either figure is un- 
workable and unattainable in a city telephone system, and it 
is largely the slight importance given to this vital question 
of spare plant which has caused the municipal telephone 
systems to fail to justify their case by working within their 
estimates. 

If we include the spare plant in calculating the average 
capital cost per working subscriber's line, which is the proper 
way of using the figures, we find that the Glasgow estimate 
of 1900 works out at £23 18. per line. The practice of 
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putting the spare plant as a separate item is misleading, 
inasmuch as spare plant must always be carried and the 
revenue with which the charges on it are to be met can only 
be obtained from the working lines, since they are the sol 
source of revenue of a telephone concern. Each working line 
must carry a certain proportion of spare plant, and each 
working line must not only pay its own way but also that 
of its share of spare plant; therefore the estimating of the 
spare plant as a separate item, giving the idea that it car 
be brought wholly into use at a fixed price to give a fixed 
additional working capacity, is most misleading and bs 
partly helped to give currency to the delusive figures on 
which municipal telephony so largely relies. The whole 
capital cost divided by the whole number of completed lina 
provided is indubitably the correct way of arriving at the 
average capital cost per subscriber of a city telephone 
system. At the very beginning this would give exaggerated 
figures, but when a system has been working for two year, 
and has practically caught up with its orders, this method 
gives a correct index of the average capital cost per sub- 
scriber’s line. 

The Glasgow municipal system has been working for two 
years, and has spent £270,938 for 7,441 actual subscriber 
lines. Deducting the value of certain extension instruments 
and private lines, amounting to £11,194, the capital repre 
sented by the 7,441 actual subscribers’ lines is £259,744, 
which works out at £34 18s. per line; this is including 
spare plant. The estimated cost, including spare plant, was 
£23 1s. per subscriber, so that the actual cost per subscribers 
line has been £11 178. in excess of the estimate, or a total fur 
the 7,441 lines of £88,175 17s. If we exclude the spare 
plant, the difference is somewhat less startling. but stili nct 
at all a figure to be sneezed at. Excluding spare plant the 
original estimate was £19 1s. per completed subscriber: 
line. In the accounts now under review, it is stated thst 
“the amount of capital invested in works not yet earning 
revenue is £59,096." Curiously enougy, this works ont 
аб exactly £8 a piece for 7,987 “partially completed 
lines" (mentioned in ancther part of the report), £8 being 
the standard municipal figure for that vague ertity, a“ spare 
partially completed line.”  Deducting the £59,096 from 
£259,744, we get £200,648, which gives an average of 
£26 198. per line for the 7,441 working lines. This : 
£7 188. per line, or a total of £58,897, in excess of the 
original estimate. A total of 7,441 working lines at the 
estimated cost of £19 18. per line should have 
cost only £141,751, instead of the £200,015 
actually expended. And it will be noted that in 
the original estimate provision was made for partially com- 
pleted spare lines in exactly equal number to the working 
lines, but to average only £4 each ; the accounts show that 
the actual number of partially completed spare lines is almcst 
exactly equal to the number of working lines 7.387, a8 
against 7,441—but the average cost is double that estimated, 
£8 instead of £4. The real excess over the original esti- 
mate is therefore the figu:e бге stated, £88,175. | 

The following table will show how the figure of 7,441 
working subscribers is arrived at, in place of the figtre of 
9,122, used in the Glasgow Town Council discussion. This 
latter figure really represents, as we suggested in a leading 
article а few weeks ago, not lines, but instruments, a very 
different matter. The statistics given in the official state- 
ment accompanying the accounts regarding the mauner in 
which the total of 9,122 is arrived at are these : — 


NUMBER OF LINES IN OPERATION. 


1. Direct lines to the Exchange, Tariff No. 1 7,019 
2. i " T „ No. 2. 303 
3. Party line vs s = iss ue 13 
4. Public telephones ... bis ied "m . 115 
5. Service tel phopes iss е s s 60 
б. Extensione outside... - NS M wer 611 
7. Extensions inside ... Des 5 isi „% BH 
8 Privata lines sas s "ONES as "m 184 
9. Sundry lines E sei Ж» n id 6 

Total... 9,122 


In this table the items that mean subscribers’ lines, of the 
kind contemplated by the estimates, are 1, 2, 3 and 4. !! 
is clear that all the figures relate to instruments, or 
“ stations,” as they are more usually termed, and the party 
lines presumably have three or four stations on each, во for 
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the 18 party line stations we take four lines. We then get 


for actual lines :— 


Direct lines, No. 1 tariff Ves 185 7,019 
5 2 us pit ids an iss 303 

Party lines к Tm m "e 4 
Public telephones ... we i 2 ees 115 
Total direct exchange lines 7,441 


" "tim 
is ИИ 


UU NU ELE LORS? 
nti UL 


PLAN AND ELEVATIONS OP TROLLEY. 


The service telephones" and “ sundry lines" may be 
disregarded ; they bring in no revenue, and probably mean 
only instruments used in the offices of the telephone depart- 
ment. We now have inside and outside extension stations 
and private line stations to consider. Ап inside extension 
instrument is usually but a short distance from the main 
instrument, and 25s. sliould easily cover the average cost of 
the wiring. Putting the instrument complete at £2 15s., а 
total of £4 amply represents the capital cost of an inside 
extension. For an outside extension, £10 1з а liberal figure, 
as these lines are usually short; and although an occasional 
long one occurs, the general average length of such lines is 


811 inside extensions ati£4 = 3, 244 


611 outside „ AA А710 1 1 6,110 
184 private line stations at 10 = | 1,840 
Tot al ... £11,194 

— 0 S 


Deducting this sum from the total capital cost of £270,988 
we get £259,744 as representing the actual lines, and this 
works out, as stated above, at £34 18s. per line, which is the 

real average capital cost per 
=== gubscriber's line of the Glas- 

gow Corporation telephone 
system. 


THE VALTELLINA 
ELECTRIC RAILWAY, 


(Concluded from page 547.) 
THE adjoining figures show 
the arrangement of the trolley ; 
the air cylinder, by filling 
which the trolley is raised, is 
partly covered in the plan 
by the buffer cylinder. The 
A which are connected to а cross-beam bearing upon 
the plunger of the air cylinder, are only in tension when the 
trolley is raised, and any failure of the air pressure allows 
the trolley to fall, isolating the car from the high-pressure 
lines. The trolley base is provided with a horn arrester to 
prevent lightning discharges from passing inside the driver's 
cab. As shown in the following views of the motor-car and 
looomotive, each trolley is normally used for travel in one 
direction only, though both or either can be used if 
necessary ; the rollers make good contact with the trolley 
wires, in spite of the fact that, theoretically, contact takes 
pee at a point only, and though there is some sparking at 

igh speeds, the rollers suffer but little wear. 

We give illustrations showing the construction and arrange- 
ment of the motor-cars and locomotives, with diagrams of 
the connections of the wiring. The motor-cars, as already 
explained, are equipped with primary and secondary motors 
on the cascade system, each bogie truck being fitted with two 
gearless motors ; the stator is carried in the truck. with spring 
suspension, and is journalled upon the rotor, which a 
Pollow shaft concentric with, but having considerable clear- 


A, Bafety fuse; B, Main switcl ; c, Controller; р, Connection box; к, ir-compressor; F, Air reservoir; о, Governor for aic pressure; x, Driving links 
M, Motor; n, Rheostat: w, Air-brake cylinder. 


ELEVATION OF Мотов-САВ. 


much less than that of the subscriber’s exchange line 
proper. For the average capital cost of an outside extension, 
including instruments, £10 is therefore an outside figure. 
The same figure may be taken for. the private line stations. 
Each station here represents only half a line, as the private 

hes requires at least two instruments to make it effective, 
80 that £10 per instrument more than representa the capital 
Value of the private lines, We, therefore, have for the minor 
items in the li — 


ance from, the axle of the wheels, The torque of the rotor 
is communicated to the driving wheels by means of well- 
labricated links, which allow the axle to oscillate over a 
range of nearly 4 in. without affecting the rotor. The whole 
of the weight of the motor is spring-borne, The wheels are 
1:17 m. in diameter. and the wheel-base of each truck is 
2:5 m., while the distance between the two bogie-pins is 
11:5 m. The total weight of the car is about 53 tons. 
Under the body of the саг will be seen the rheostata in 
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4, Roller trolley; в, Lightning arresters; c, Connection box; D,, De, High pressure main switches; x, Cirouit breaker; ғ, Controller; м,, Primary motor: 
My, Secondary motor: n, Rheostat; ғ, Short-oircuiting device; T, Transformer; 1, 2, High pressure lines; 8, Earth line. 
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A, Roller trolley »B, Lightning arresters; c, Connection box; p, High premure main switches; M,, &c., Motor; в, Rheostat; 
ғ, Short-cirouiting device; т, Transformer; 1, 2, High pressure lines; 8, Баг line. 


DiaGraMlorjCoxnzorions ОР LOCOMOTIVE. 
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section and elevation ; these consist of iron plates of special 


shapes, suspended in tanks communicating with reservoirs 
filled with a solution of carbonate of soda in water. When 
air under preasure is admitted to the reservoirs, the liquid is 
driven up into contact with the plates, thus gradually 
decreasing the resistance between them. 

The controlling gear, which we have already described, is 
duplicated in both driver's compartments, the whole equip- 
ment being operated from either end of the car. The motors 
exert an aggregate power of 300 н.р. while accelerating in 
cascade, and can be loaded to 400 H P. if necessary ; the 
primary motors alone, when running at full speed, are 
similarly rated at 150 н.р. eacb, ог 300 in all. The motor- 
car can haul a train weighing 70 tons at a speed of 70 km. 
EU taking a current of about 80 amperes at 3,000 
vo 

The locomotives, being designed for heavier loads and 
lower speeds, are mounted on bogie trucks with wheels 
1°396 m. in diameter, each truck being provided with a pair 
of motors of 250 H.P. each, which are not operated in cas- 
cade. The electrical equipment is similar to that of the 
motor-cars, save for the modifications entailed by this fact, 
and the concentration of all the controlling gear in a central 
driving cab. The locomotive body is in two parts, coupled 


DzaTAIL oF Bracket SUSPENSION OF TROLLEY WIRES. 


together at the middle. The wheel base of each truck is 
2 m. long, with 4°63 m. between the bogie pios ; each loco- 
motive weighs about 46 tons, and is designed to haul a load 
of 200 tons up an incline of 22 per cent., running at a speed 
of 30 to 35 km. per hour, and taking a current of about 
60 amperes. Although the controller is not duplicated, 
each of the regulating handles is repeated at either end of 
the cab, which is 12 ft. long, so that the driver may retain 
full command of the mechanism while travelling in either 
direction. Each of the four motors can be independentiy 
operated as required. 

The line is worked on the Webb & Thompson staff 
mem with an electrical block, ingeniously interlocked with 

e station circuits, As previously explained, the overhead 
gear as a station is always separated from the rest of the 
system, and the switch by means of which it is coupled to 
the live sections is electrically connected with a staff-holder 
on the station platform. Unless the driver takes his train 
staff out of the holder, he cannot get power to start the 
train. There is such a holder at either end of each block 
section, and these holders are connected together by an elec- 
tric circuit, Unless all of the staffs belonging to one section 
are in ope or other holder, no matter which, a staff cannot 
be removed from either holder, and the driver cannot 
proceed ; the staffs belonging to any one section are 
also constructed so that they cannot be inserted in any 
holder save those on the same section. A driver arriving at 
a mation, if he is able to withdraw one of the staffs, may go 


on, certain that the line is clear; otherwise he can' neither 
withdraw а staff nor start his trans. 

The capital cost of the whole of the electrical undertaking 
has been about a quarter of a million sterling; of this 
amount, £100,000 has been spent upon the hydraulic works, 
which are designed for three times the power at present 
utilised. "The electrical rolling stock cost about £52,000 
and the equipment of the line £68,000, the remaining 
£28,000 being laid out upon the generating plant. The 
total cost per mile is about £3,700, bul if allowance is made 
for the, at present, excessive size of the power plant, the coet 
is stated to be about £2,000 per mile. In this, of course, 
no account has been taken of the cost of the permanent way, 
or that of the old rolling stock which has been utilised. As 
regards the working results, it is claimed that the energy 
consumed amounts to 33°5 watt-hours per ton-mile, a very 
economical return. The total working cost amounts to 
£2,700 per annum, or 10:125d. per 1,000 ton-miles, com- 
pared with a fuel cost of 3s. 1d. for the same work before 
conversion. 

When interest on capital is taken into account, allowance 
being made for the fact that only a portion of the plant is 
in use as yet, and when depreciation is provided for, it 
appears that the cost per Kw.-hour amounts to 0:94d., and 
рег 1,000 ton-miles to 31°5d. 

It has already been mentioned that important extensions 
are in hand, connecting the electrified system with Milan 
and Сото ; and we may remind our readers that four new 
locomotives have been ordered from Messrs. Ganz & Co., 
which are to be capable of exerting a tractive effort of 8,000 
to 12,000 Ibs. at a speed of 40 miles per hour, or 14,000 to 
22,000 lbs. at 20 miles per hour. These locomotives, it is 
claimed, are the largest in the world, and sufficiently 
indicate the capabilities of electric traction with three-phase 
currents at high pressure. 


CORRESPONDENCE. 


L.C.C. Engines. 


May I comment on your criticism upon my letter of last 
week in regard to one or two points you now raise. First 
of all you convey the wrong impression that I advocated 
cotton mill precedenta, simply because I quoted a single case 
of something done in a Lancashire mill. 

Secondly, in case of sudden loss of load, the cause will be 
serious enough to demand, not governing on the L. P. 
cylinder, but cut out of the condenser if the fly-wheel does 
not keep speed within bounds sufficiently narrow. Such 
large engines on traction work, and working several routes, 
do not lose load suddenly except by special cause, which 
would warrant this method if simple н.р. governing and fly- 
wheel effect failed to suffice. I must adhere to my con- 
tention as to boiler arrangement. 

As regards borizontal engines, I have no predisposition in 
their favour either from training or otherwise, having made 
vertical engines in the days when the horizontal engine was 
looked on авап interloper. I am eatisfied that the horizontal 
engine, however, has advantages not possessed by the 
vertical type of to-day, that for second stage expansion, its 
chief disadvantages disappear, and that good constructors 
can build it to give better satisfaction than you appear to 
think possible. I object to the classification of the combined 
vertical and horizontal engines as American. The arrange- 
ment of engines at right angles working a single crank, 
dates back long prior to the electrical period, aud was 
familiar to steam engineers in the last century. 

Finally, and not for any personalJhurt, I do object to the 
further promulgation of the false idea that mechanical 
engineers have hazy ideas of the requirementa of electrical 
work. Weallof us have the benefit of the best, assistance 
of our electrical brothers. 

The idea of the electricians in the past was, I know, that 
there were unknown terrors in electricity. We heard much 
nonsense about enormous stresses to be provided for, and we 
looked on amused at the toys which the electricians pro- 
vided to deal with them. The Americans bluffed the posi- 
tion, and got in here on the same false basis of enormous 
and unknown factors which they cleverly impoeed on people 
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here who were foolishly guided by the argumenta you now 
again put forth. Thus it was that so many American 
engines came over here of a design and strength that were 
ridiculous had the assumptions of electricians been true. At 
one time these false assumptions were extended to the 
simplest tramway work. Yet the easiest going traction 
station I ever saw has horizontal engines roped to two-pole 
dynamos in a manner that certainly would not pass muster 
with even a Lancashire rope-driving expert. 

It is one of the oldest traction stations in this country, 
and has not even а fly-wheel on the generators, which was а 
common electrical engineer's mistake, and not a mechanical 
engineer's blunder. To get а fly-wheel effect upon the 
dynamo the direct connected system was, perhaps, brought 
out. Probably it was better to bring the generator to the 
fly-wheel than to take part of the fly-wheel to the generator. 
But this station remains to-day as a piece of work that, 
while not meeting the views of mechanical engineers, is com- 
posed of parts in which no difference was made on account 
of electrical terrors. 

I fail to understand the reference to the difficulty of 
balancing reciprocating parts. ‘I'he reciprocating parte, as 
you rightly say, move in planes at right angles. They are, 
therefore, almost completely balanced by a fan-tail crank. 
It is the cylinder arrangement best suited for this perfect 
system of balancing, and for such moderate speeds ав 125 
r.p.m. the small difference between the plane of rotation of 
the crank tail and the plane of motion of the parts to be 
balanced is immaterial. 

Absolute balance of each engine can be made by accessory 
weights in the fly-wheel, and this can be done for the 
vertical cylinders without disturbance of rotatory balance. 
The residual effects at such low speeds are not worth 
consideration if the rotary balance is to be regarded as 
essential, 

The turbine may be everything that is claimed for it. 
It has certain peculiar advantages, but it falls very far 
short of what these advantages should enable it to perform, 
and though it is а big step forward in one direction, it 
is a step back in others, and it is far from being so 
perfect as to warrant wholesale adoption in large and 
important work without careful consideration and suitable 
other circumstances, 

W. H. B. 


[We do not wish to prolong this discussion, but one or 
two remarks in the foregoing letter seem to call for notice. 
We strongly object to the suggestion that electrical 
engineers conjured up bogies about enormous stresses, 
and so on; it is true that American engine builders pro- 
pounded theories of this kind, but they were promptly 
exposed by British engineers and technical journals, our- 
selves included. Had British mechanical engineers turned 
their attention at ап earlier date to the splendid market 
arising for large engines for electrical power generation 
they would have secured the orders which were placed 
abroad. This reproach, however, has happily ceased to be 
justified. What rope-driven traction generators and similar 
old-fashioned ideas have to do with the matter in hand, we 
cannot conceive. | 

Our correspondent again ignores the fact that reciprocating 
parts cannot be balanced by revolving weights; and his 
alternate commendation and condemnation of the turbine 
lacks point. —Ерз. ELzC. Rkv.] 


Curious Earth Readings. 


We have an earth recording meter working on a three-wire 
system in a large power and lighting installation, which gives 
a very steady chart, We are able to shut down our own 
power house and get current from the **Corporation's " 
outers (460 volts) running our own balancer for lighting ; 
when, however, this is done we get а very strange chart, 
fluctuating the whole time. 

The automatic cut-out for the recorder is out the 
greater part of the time (being over 5 amperes recorded), 
but on putting a lamp in series we are surprised to find that 
it will not light or even glow, having tried 50-volt, 100-volt, 
and 230-volt lamps. Another peculiar thing is that the 
magnet of the automatic cut-out gives a hum similar to the 
hum of the machines at the Corporation station. The 
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armature for this magnet when lifted slightly chatters, a 
though being attracted by an alternating current. 

By connecting a telephone between the telephone rarth 
plate and our own earth plate (of the system) this alterna- 
tion is very distinct. The Corporation electricity works is 
about 14 miles away. 

When we change over on to our own generators, all is 
again normal. Why is this ? RS 


Gas Engines for Power Stations. 


I note with pleasure your leaderette re the above in the 
current issue, 

It is astonishing, the amount of prejudice some engineers 
display towards gas engines for central station work, and I 
believe that if some of these gentlemen would only take the 
trouble to thoroughly investigste the matter and see for 
themselves some of the satisfactory installations which are 
now running, they would be convinced of the merits of gas 
engines, 

No doubt there have been several instances in which the 
adoption of gas engines has proved a failure, but is not this 
often the case when a new method or system is tried, and is 
this any reason why engineers should decline to try again? 
For instance, at Walthamstow there is a fair size gas engine 
plant, and anyone seeing the particular type of plant in ше 
there for the first time will be astonished at ite silent and 
smooth working, equalling as it does the best steam plants 
in this respect. There is no doubt that the plant there does 
the engineers considerable credit, at any rate, so far as one 
can judge from the financial statements recently published. 

It is to be regretted that the price of the high-speed 
gas engine is considerably more than that of an equivalent 
steam plant. There is no doubt, however, that when the 
demand becomes greater there will be more competition and 
а consequent lowering of prices. 

If the advantage of small initial cost could be added to the 
low running expenses, gas engines would, I feel sure, be 
extensively used in power stations, as then the total cost of 
plant per Kw. installed should be very much lower than that 
of steam. 

Wm. J. U. Sowter, | 
Borough Electrical Engineer. | 
Dorchester, Ortober 2nd, 1903. 


Smoke Abatement. 


Unbiassed engineers will agree with your correspondent in 
the current issue in approving of the action of local 
authorities in imposing fines for black smoke. 

That there is & remedy for this has been proved in 
thousands of instances where mechanical stokers have been 
successfully adopted, and with the further result that a great 
saving of fuel and labour has been effected. There can be 
no question as to the utility of mechanical stokers properly 
worked. The conditions under which it is necessary to 
supply fuel to boiler furnaces, and at the same time to 
utilise its full calorific value, and this with a total absence 
of black smoke, are such that it is impossible to satisfy them 
by the most careful hand-firing. The fuel must be added 
in small quantities and at frequent intervals, and the air 
supply must be adjusted to the rate of combuetion, con- 
ditions which cannot be met except by mechanical means. 

So far, perhaps, we are agreed, but a very recent instance 
regarding Whittaker” stokers will at once dispel ita claim 
to infallibility put forward by your correspondent. 

Within a few minutes of reading Mr. Ashworth’s letter, I 
was informed directly by the manager of one of the finest 
mills in Lancashire that they had ceased to use Whittaker’s 
stokers, as they had utterly failed to accomplish their 
mission, and what was claimed for them by the makers, and 
that better results, both as regards fuel consumption and 
prevention of smoke, were now being obtained by ordinary 
hand-firing. 

My daily avocation brings me in constant touch with 
large steam users, and if the doctrine of the **survival of 
the fittest ” holds with regard to mechanical stoking, then 
certainly Whittaker’s must take a back seat. I could refer 
him, for instance, to the ** Bennis " stokers, which one seems 
to meet constantly, and which I believe really aocomplish 
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all that is claimed for them, and that is a good deal more 
than what is claimed for Whittaker's. Only last week I wes 
ata place where these stoker had been in use over 10 years, 
and they informed me the upkeep had been under a sovereign 
for each boiler per annum, and that all the parts had kept 
in good condition. 

Personally, I do not see how it is possible to keep a smoke- 
less chimney with a stationary bar; as the fire gets clinkered 
up the conditions are bound to alter, and if the same amount 
ot coal has to be burned to keep up the steam, with less air 
admitted through the fire, black smoke is bound to 
result. 

, As to the question of forced or induced draught, this is, 
in many cases, absolutely necessary, especially where low- 
Class fuel is burned, or when a maximum amount of fuel 
has to be consumed per square foot of grate surface per 
hour ; or, again, as in central station work, where the peak 
of the load is so much above the usual working conditions as 
to require, for a short time an abnormally large amount of 
steam, it is absolutely impossible, in thousands of cases, to 
meet the conditiors present, except by the adoption of forced 
dranght, and many Corporations have been able to solve a 
great difficulty as regards steam raising and effect a great 
economy by the adoption cf mechanical stoking, and forced 
draught, and self. cleaning fire bars. In fact, the exceedingly 
low coal cost of some of the central stations, about 30d. per 


unit, is entirely due to their adoption. 
W. Banks. 
Bolton, Orfober 3rd, 1903. 


I fear both your correspondents, in reply to my lettere, 
are erring, ав they appear to be advertising other people's 
patente, which was not the object of my letters. 

I agree with Mr. Deane as to the great importance of 
regulating the supply of air, as the supply depends entirely 
on the class of fuel used, a bituminous coal requiring more 
oxygen for its combustion (if you wish to do away with 
smoke) than a semi-anthracite or anthracite. 

I do not agree with him in supplying air under the 
rale, as this is the chief 1eason why the various forced 
dranght systems have utterly failed, because the air in 
passing between the fire bars through the fuel on the grate, 
is deprived of its oxygen before it reaches the bridge, and it 
cannot, therefore, support combustion behind the bridge, 
where the gases are; «lias it attempts to consume the gases 
before they are actually produced, which is obviously 
absurd, 

To consume these gases, one must remember jou can only 
do it when they are at their highest temperature (the 
temperature of ignition), which is immediately behind the 
bridge, and it is only there you can do it, if you can bring 
in the highly-heated oxygen, at such a temperature 
that it will chemically unite with these volatile 
carbonaceous gases before they cool down, carbonise and 
turn into smoke. 

In reply to Mr. Ashworth, I do not see the gist of his 
remark, when he states, ** But if it can be shown that there 
їч а remedy, I suppose he would continue fining them.” 
Natnrally I would if they did not use the remedy. 

What would be the good of the tert, except to show the 
steam users the remedy, and what is the good of a remedy if 
they did not make use of it, and what is the good of a fine 
except to enforce the remedy ? 

I agree with him respecting moving and rocking bars 
being no good, and as for steam jets, more harm is done 
than one would imagine. They pull down the temperature 
of the furnace as well as the steam pressure, and corrode your 
boiler plates. 

Sprinkliog stokers are far too elaborate and expensive for 
practical use, and, like other stokers, do not consume smoke, 
but minimise it. If you wish to force your boiler, supposing 
you are hard pushed for steam, and sprinkle on a bit more 
coal than usual, smoke is produced at once ; this is the case 
with all forms of automatic stokers. 

No doubt a lot of unnecessary smoke is caused by bad hand 
stoking, and could be prevented. The majority of stokers, 
especially the lazy ones, put about eight or ten shovelfuls on 
at a time, either just inside the furnace door or in a pile in 


the middle of the furnace: such stoking causes a good deal 


of unnecessary smoke, lowers the temperature of the furnace 


excessively, and is not conducive to economical combustion. 
Stirring a green fire with a rake is another form of bad 
stoking. To stoke effectually for anthracite coal, it should 
be from 4 in. to 6 ір. thick evenly all over the fire bars, во 
as not to allow cold air through the bars at any part, and 
to distribute the heat evenly all over the plates In the 
case of bituminous coal, from 7 in. to 15 in. thick, accord - 
lng to the nature of the coal and the available draught. 

If steam users would only remember that when he sees 
dense black smoke rolling out of his chimney, that there is 
as much waste going on as if he were to throw his coal out 
in the road, he would see that his men are stoking properly 
for bis own benefit, and reríaimly to the benefit of his 


neighbours. 
E. А. S. Daniell. 


Coal Scales for Power Stations. 


With reference to the description of the above in your 
iseue of the 2nd inst , I would be glad to have some furtber 
information on the subject. 

Ав an engineer directly concerned in all matters connected 
with the handling of coal, and particularly with boiler 
feeding, I must confess that I cannot see how it is possible 
by the arrangement described to obtain anything but a very 
approximate idea of the weight of cosl delivered. 

As far as I understand it, the apparatus requires to be 
set to deliver a given weight of coal, and is so arranged that 
when that weight has accumulated the load is discharged, 
and I presume a counter registers the number of operations. 

It would seem obvious that if “the scale is fitted with 
double shutters to control the coal supply, and so work that 
large lumps of coal can be passed into the weigh hopper,“ 
then if a lump does or does not pass, the weight will be 
greater or less by the mass of that lump, unless some pro- 
vision is made for cutting the lump into the requisite size to 
accord itself with the balance, which of course is impossible. 

No doubt, with an even arm beam, a fairly accurate 
balance сап be obtained (in fact there is no reason why it 
should not), but, as I take it, the very action of balancing, 
or rather overbalancing, is uted to perform some mechanical 
operation necessary for cutting off the supply from the bunker 
above, and the opening of the delivery doors or shutters, &o 
that, to the ordinary engineer, it would appear improbable 
that anything approaching exactitude could be obtained. 

My attention has lately been drawn to а weighing 
apparatus for а precisely similar purpose to the one you 
describe, but the arrangement is such that the ac/ual load in 
the weigh hopper is weighed and recorded, and not a pre- 
arranged quantity. 

I can understand and appreciate this, but, as I said 
before, I cannot grasp the other. Perhaps you will 


enlighten me. 
F. A. Yerbary. 


REVIEWS. 


Physico-Chemictl Tables for the Use of Analysts, Physicists, 
Chemical Manufacturers and Scientifie Chemists, Iu two 
volumes, each complete in itself. By JOHN CASTELL- 
Evans, F. I. C., F.C. S., Superintendent of the Chemical 
Laboratories and Lecturer on Inorganic Chemistry and 
Metallurgy at the Finsbury Technical College. London : 
Charles Griffin & Co., Ltd. Vol. I. 


Finsbury Technical College has produced from amongst 
ius staff quite a “galaxy of literati." To the books of 
Prof. S. P. Thompson and Prof. J. Perry has now to be 
added one which certainly gives new glory to the constella- 
tion; and although it hails from the chemis:ry region, it 
casts light upon every department of quantitative research, 
both in practical and theoretical physics and in chemistry. 
Volume I. is devoted to Chemical Engineering and Physical 
Chemistry. The book consists of a series of tables of formule 
and figures, calculated or compiled from British and foreign 
sources, collected, concentrated, arranged, classified and 
checked by the author, Mr. John Castell-Evans, and pre- 
sented in a form which of necessity will be of great utility 
alike in the laboratory and the works. We know of nosuch 
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compilation in any language. There are excellent books in 
German dealing with some of the data; but so far as our 
acquaintance with books goes, there is nothing of so compre- 
hensive a character as this. Part I. is Mathematical; 
besides giving the usual arithmetical and algebraical 
formulae of various series, and a useful set of differen- 
tials and integrals, it supplies us with tables of values 
worked out for special cases. For example, in the cal- 


n 


culations of values of 1 for use with a slide-bridge, 


all values of n from 0:001 to 20999, are given. 
m? n 


- | 3 Q3 — 1) 
Similarly for Іт’ luo —nj|* (nf 4 2) 
4 


E n° т, and various other expressions, tables for successive 


values of the variable are provided. Weights, measures, and 
conversion factors follow. This part also contains loga- 
rithmic and trigonometrical tables and tables of powers. 
Of necessity, these latter tables are put in & somewhat 
condensed form, and it is doubtful whether they might not 
almost have been omitted. Every devout student of the 
Subjects here dealt with has his own logarithm book and 
Barlow's tables, and would probably prefer to use these for 
ordinary spade work, reserving his Castell- Evans for special 
functions and constants. 

Part II. is concerned with mechanics, and contains the 
information usually sought for in Molesworth, presented in a 
manner which appeals to the rationality of the reader rather 
more than do the usual run of pocket-books. This part 
contains some useful data in regard to wire, but beyond that 
it does not strike us as possessing special value for the elec- 
trical engineer. 

Part III., which treats of data relating to Physics and 
Physical Chemistry, constitutes the book proper. It 
includes tables of coefficients, correction factors, and 
physical and chemical constants, covering a wide field of 
thermometry, melting points, comparative changes of volume 
with temperature, calorimetry, density, barometry, thermal 
constants of gases, reduction of weights in air to weights in 
vacuo, Vapour densities, and an elaborate set of tables of 
vapour tensions and boiling points for chemical substances. 
It is clear that this portion of the work has been derived 
from the latest and best determinations, the tables being for 
the most part computed һу the author from the original 
experimental data. In most cases the name of the experi- 
menter is given. The only serious omissions that we can 
detect in these tables and formulæ, are such as relate to 
platinum thermometry, as developed by Callendar and 
Griffiths, and in congratulating Mr. Castell-Evans upon 
Vol. L, we trust that he will find а place for advanced 
platinum thermometry in Vol. II. 


n, n3, 713, 


Switchyear Conslruction— Elektrische Apparate für Stark- 
strom. By GEORG S. ERLACHER. Hannover: Gebrüder 
Jünecke. 1903. 


The present volume is an attempt to deal with the design 
and construction of switchgear and switchboards from a 
scientific engineering point of view. Many firms in the past 
who would never have dreamed of turning out a mechanically 
bad dynamo, motor or engine have yet manufactured the 
most unmechanical switchgear. Whose fault this may be, 
it is, perhaps, difficult to definitely settle. This much is, 
however, certain, that the standpoint from which this work 
has been regarded has been the wrong one, and manufac- 
tnring firms are only now discovering that just anything will 
not do for switchgear, but that its design to ensure proper 
and economical working should be as carefully considered 
and worked out as any part of the generating plant. It is 
to be wished, however, that the author, before writing this 
book, had gained a wider knowledge and experience of 
modern practice than he evidently possesses. We welcome 
the book, therefore, chiefly for the spirit in which it is 
written, and will endeavour to indicate one or two points 
in which it needs correction and addition. 

Chapter I. is devoted to switches, and commences with 
a record of the results obtained by the author on surface 
contacts, &c., and gives also tables of current densities adopted 


by various manufacturers, Опе result obtained is that, with 

good ground-in copper spring contacts, a current density of 

01 ampere per square millimetre, a minimum pressure of 

0:3 kilogramme per square centimetre, and a specific drop 

of 0:04 volt can be assumed. The specific volt drop is 

defined as the volt drop divided by the current density, 

Working the above out for a 2,500-ampere spring contact, 

we get (at 65 amperes per square inch, which corresponds 
to `1 ampere per square millimetre) a volt drop of 004 and 
a loss of 10 watts, which is about right. With copper 
brushes, however, the author gives a specific volt drop of 
0:025 with a current density of 0°4 ampere per square milli- 
metre and a minimum preasure of 2 kilogrammes per square 
centimetre. This works out with a 2,500-ampere brush 
contact to a volt drop of O01 and a watt loss of 25, which 
is excessive. In fact, experience has shown that a brosh 
contact is, if anything, better than a spring contact as 
regards watt loss. The author gives a pregnant example in 
page 10, which illustrates the importance of this, at first 
sight, seemingly trivial subject of good switch contacts. 
The volt drop across a 100-ampere contact was meat urid 
and found to be 0°0227 volt, corresponding to a loss of 2:27 
watts. This was now ground in with powdered glass and 
oil, and the volt drop was reduced to 0097 volt. Assuming 
а D.P. switch with four such contacts, and that it is in ше 
at full load 10 hours a day for 300 days in the year, and 
that the cost of electricity is 8d. per unit, the coet of energy 
wasted during the year is 18s. 10d. in the first case and 
"s. ld. in the second. The grinding-in thus saves 108. 9d. 
per year for this one 100-ampere switch alone. Reckoning 
"d. per unit is, of course, too high; still, the example shows 
the importance of the subject when big currents come to be 
used. It must be remembered, too, that both the abore- 
mentioned contacts (before and after grinding-in) would be 
reckoned good if tested by putting one's hand on tbem, as 
both ran perfectly cool. Besides the general remarks as to 
contacts, &c., various types of non-automatic switches sre 
described and tables of dimensions given. The reader vill, 
however, search in vain for reliable information on up-to- 
date constructions. For instanoe, on page 86 the author 
couples oil-break switches, and switches in which the arc is 
extinguished in a vacuum, together, and says that he has 
no information as to the action of such switches. As 
regards the oil-break switch we advise him, if a second 
edition be contemplated, to make inquiries of modern 
plants, when he will tind that a great deal of experience is 
available. In fact, the only reliable switch for bigh pressure 
alternating current circuits is the oil break, and the use of 
the various air-arcing switches that are described, on such 
circuits, is very much to be deprecated. "The above remarks 
also apply to Chapter II. on fuses. On page 109 a description 
of a return current cut-out designed by the author is given. 
It is not mentioned, however, that the construction is of very 
little use, as the amount of reverse current at which it 
operates is dependent on the voltage of supply. Should this 
latter drop, ав 16 most likely would do with a reverse current, 
the current would become very high, and would very likely 
cause damage. Elaborate calculations are given on the magnetic 
circuits of automatic switches. We doubt whether these are of 
much practical use. In the majority of cases it is quicker 
to directly experiment to determine the windings necessary. 
Of course, the experimenting can be done much better if 
the principles enunciated are kept steadily in mind. 

The remaining chapters are devoted to accumulator 
switches, rheostats and switchboards. The chapter on 
rheostats contains several graphical methods for the design 
of shunt regulators, &c., which will be useful to the 
designer. 

In conclusion, we recommend the book especially to 
draughtsmen and calculators in the drawing office. The 
study of the volume will broaden their ideas and help in 
other ways. 


Advance in Rubber.—The India- Rubber, Gutta-Perchs 
and Telegraph Works Co., Ltd., notify that a further impostant 
advance in prices of crude rubber having taken place, they are 
compelled to raise the quotations for their manufactures in 
tion, the advance to take effect from October 6th. Revised prices 
are in course of preparation. 
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FIRST AIDS AND APPLIANCES. 


Bv J. D. M'GOWAN, M.D. 


I BELIEVE that this ів the first time in the history of this Associa- 
tion that any paper pertaining to relief of the injured has been 
read at its meetings; and it is one of the gratifying signs of the 
times that the interests of others than the members of the medical 
profession are being awakened to measures, not only for the preven- 
tion of disease, but also for preventing, so far as it is possible to do 
во, some of the unfortunate results of either improper treatment or 
no treatment at all in cases of accident, whether of a serious or an 
apparently trifling character. 

Owing to the prompt application of first dressings in the late war 
between the United Btates and Spain. the records of the surgical 
department of the army and navy show a smaller percentage of loss 
of life or limb than in апу previous campaign. 

As all, or nearly all, of your shops are in large cities and towns 
where the services of & surgeon can be readily obtained, and no 
great amount of time need elapse from the moment of accident to 
tbe obtaining of skilled surgical aid, I will not go into an elaborate 
detail of all that should be done, as it is far better to do too little 
than too much. 

If your shop is in Pennsylvania, you may have in your employ а 
young man who has a brother practising medicine in Iowa, and 
such relationsbip is apt to make him believe he has the medical 
instinct which gives him a knowledge superior to his fellows. If 
you have such a man about, and an accident happens, send him for 
a doctor. 

It is well to have on hand at all shops or factories a box con- 
taining the necessary articles for the application of first aid and 
have a few of your intelligent foremen instructed in their use. 

When an accident happens: 

Do not get excited. 

Send for a surgeon; tell him briefly the nature of the injury. 

Remove the injured man toa quiet, well-ventilated place, neither 
hot nor cold, away from the noise of the engine room and machinery, 
and place him in as comfortable a position as possible ; lay him upon 
his back, with his head on a level with his body, and his limbs in 
a natural position. 

Allow nobody near except those who are needed to care for him. 

Do not let him know that his condition is serious; encourage him 
all you can. | 

If the head has been injured, it should be raised somewhat 
higher than the rest of the body. 

Loosen his clothing at neck and waist ; if patient faints, lower his 
head and raise his feet. 

If arm or leg is injured, it may be slightly raised and laid on a 
саша; а cushion may be made with old clothing ог any soft 
materi 


If he vomits, or tries to do so, turn his body on one side, with the 
chin EN 80 that the contenta of the stomach may flow from the 
mouth. 

If the wound is found covered by clothing, cut the clothing in the 
seam and remove only enough to show the wound. Incase of burns, 
pour lukewarm water over the clothing before attempting to remove 
it ; otherwise you are liable to pull off the charred skin and leave а 
large, raw surface open for infection. Cover all wounds and burns 
as quickly as possible. 

In examining & wound, wrap some antiseptic gauze around the 
fingers before touching it. Do not attempt to cleanse & wound; 
expose it and apply some antiseptic gauze, or the contents of this 


little package, called first help for wounds,” and wait for the 
surgeon to cleanse the parts. 


BLEEDING. 


From the arteries, blood is bright red and comes in spurts or jets, 
as from a small hose. This should be immediately stopped if 
possible, and the best method is to apply pressure over the artery at 
some point nearer tbe heart than the point of bleeding, selecting a 
place where the artery is near the surface of the body. First, apply 
several thicknesses of gauze over the wound (having fingers wrapped 
in а separate piece of gauze before handling), and bind tight with 
roller bandage ; then cover the point selected between the wound 
and the heart, apply pressure, using anything at hand for the pur- 
pes piece of rubber tubing, such as is used for gas piping, is 

‚ а pair of suspenders, а rope or a bandage; bind the parts 
tightly, and leave them until the aid of a surgeon can be obtained. 

From the veins, blood is of dark red colour, and flows out or wells 


up freely from the wound. Apply pressure directly over wound, 


using wad of gauze and bandage. 

When the blood oozes from the wound, apply gauze and bandage. 

In case of bleeding, keep the patient in a horizontal position ; if 
bleeding from а limb, elevate the limb; keep the patient warm. 
When bleeding has ceased, hot drinks may be given. 

Do not leave tight bandage on a limb too long ; the bandage may 
be loosened after 15 minutes and reapplied with diminished pressure. 
In rupture of varicose veins, elevate the limb, loosen clothing, and 
bandage firmly below the wound and apply a compress over the 
bleeding vein. 

When a man faints from loss of blood, lower the head and 
raise tbe limbe; be ready to apply compress, if bleeding starts 
up again. 

Do not cover a wound with any dressing that is not sterilised. 

Do not forget to elevate the limb. 


— 


° Presented before the National Electric Light Association at 


its Twenty-Sixth Coavention, held at Chicago, Ill., May 26th— 
28th, 1903. 


Do not put on cobwebs, tobacco, shellac or salve. 

Do not disturb blood clota. 

Do not give whiskey or brandy. 

Do not leave a wound uncovered after the bleeding has stopped. 

For internal bleeding, apply ice-cold cloths to abdomen, lower 
the head slightly. 


WOUNDS. 


In injuries to the head, place the patient on his back, with head 
resting upon & cushion covered with & clean towel. 

The arm, when injured, should be brought across in front of the 
chest and supported by a aling. 

The lower limb should be supported on & cushion or blanket. 

In chest wounds, the head and shoulders should be raised by one 
or more pillows until patient can breathe comfortably. 

In wounds of abdomen, patient should lie down with knees drawn 
up and turned toward injured side; if wound be in front, place him 
on his back. 

After covering a wound of any kind, do not uncover it; put on 
more bandages if it bleeds. 

In bruises or sprains, apply hot water, as hot as can be borne ; if 
ап ankle is sprained or foot crushed, place it in а bucket of hot 
water, keeping the water hot by adding more hot water as 
required. 

FRACTURES. 


These may be simple or compound. A compound fracture is 
where there is an external wound communicating with the 
fracture. This may be caused by one end of the fractured bone 
penetrating through the skin, or by a spike or rifle ball or some 
other missile piercing the skin and tissues to the seat of fracture. 

Place the patient in a comfortable position, supporting the 
injured member upon a cushion of some kind, which may be made 
with any soft material at hand. If possible to remove the 
clothing without causing much pain, it is best to do во. In simple 
fractures this is not absolutely necessary, as a splint can be applied 
over the clothing, using the latter for a pad. 

In compound fractures, dress the wound with the contents of the 
first-aid packets, or with antiseptic gauze, before applying splint. 

Do not attempt to set the bone; merely try to put the injured 
part in a position where it can be held securely, so as to prevent 
the fractured ends of the bone from rubbing together and causing 

SPLINTS. 

The chest can be used as a splint for the arm by binding the arm 
to the side with a roller bandage. 

The uninjured leg may be used as a splint for the injured one. 

А spliut must be long enough to keep the joints above and below 
the injury at rest. 

The splint should be a little wider than the thickness of the 
limb. 


The splint should be padded with some soft material, such as sheet 
wadding, cotton, &c. 


If two splints, one on each side of the limb, can be applied, all 
the better. У 

Material for splints is usually easy to obtain: cigar boxes, paste- 
board, laths, shingles, barrel staves, broom handles, canes, shovels, 
UN desk rulers, fruit baskets, &c. Any of these may be 
use 

Place the splint on either side of the injured limb, have the splints 
well padded, and secure them to the limb witha roller bandage ora 
handkerchief ; towels, suspenders, cord or straps may be used if the 
bandages are not at hand. 

Someone should support the limb by slipping the hands gently 
under it, above and below the injury, while the others are applying 
the splints. 

In fractures of the skall, place patient on his back with head 
and shoulders slightly raised, and keep quiet until surgeon arrives. 
If there is a scalp wound, place some antiseptic gauze over the 
wound. 

In fractures of spine, keep patient flat on his back. 

In fractures of collar bone, place pad under armpit, and bandage 
arm to side. Patient is best on his back. 

In fracture of ribs, patient should be moved as little as possible. 
Keep head and chest elevated; let him lie on his back or on the 
uninjured side. 

In fracture of thigh, apply a long splint made of board, to extend 
from below the foot to above the hip, first drawing the limb out to its 
full length, and bandaging the splint to the leg at the ankle, the knee 
and about the waist. 

In fracture of knee-pan, place a pad in the hollow under the 
knee, and apply a splint to the back of the leg, keeping the leg 
straight. 

In fracture of the leg below the knee, place the leg gently in a 
pillow, and bind the pillow to the leg. If no pillow is at hand, 
apply a board splint (taken from a fruit basket) to either side of leg 
and bandage, being careful not to bandage too tightly. 

Ifa patient is to be carried some distance, bind the injured leg to 
the other limb, after applying splints. 

In fracture of upper arm, place a pad in the armpit and draw the 
elbow to the side; bind the upper arm to the side of the chest and 
put the forearm in a sling. 

In fracture of forearm, make asplint from a cigar box ora piece of 
wood long enough to extend from the fingers to near the elbow; place 
this on inner side of arm and another piece over the back of arm, 
and bandage. 

In fracture of fingers, bind one finger to the other, after placing 
cardboard splint under the fractured member. 


BURNS. 


Burns are of three degrees : 
Pirst—Simple reddening of the skin. 


576 


THE ELECTRICAL REVIEW. 


— —— E ETE 


[Vol. 53. No. 1,350, OCTOBER 9, 1903. 


Second — When blisters form. 

Third—Charring of skin aud ulceration. 

Remove clothing carefully ; cover burned surface quickly to ex- 
clade air; pour on oil. A mixture of equal parts of linseed oil and 
lime water forme the best and most convenient dressing for first 
aid, and should be kept on hand, in well-corked bottles in every 
shop where a workman is liable to be burned. Pour this freely on 
the surface, apply sterilised gauze and saturate that, then a layer of 
absorbent cotton, and soak that with the oil. Wheu the burn covers 
a large surface, expose and dress а small area at а time. When а 
man's clothing is on fire, throw him down and roll him over to ex- 
tinguish the Пате, or wrap him in a blanket, or some woollen 
material, and press the burning points from the outside. 

1f nooil is аб haad use a warm solution of baking soda in water ; 
or use white of egg, or powdered starch, or toilet powder. 

When a burn is very extensive, and patient is in а state of shock 
and grave danger, if there is a bath tub available, wrap bim ina 
sheet, clothes and all, and lower him into the bath tub, wbich sbould 
be filled with tepid water, He may be kept there many hours witb 
his head above the water. "This is the best method to relieve pain 
and to prevent the danger from shock. 

Burns from ammonia, lye, &c., should be bathed freely with water, 
then with vinezar and then with oil. 

Burns from vitriol or other acids should be wasbed with water, 
then a solution of soda and lime water, mortar or chalk may be 
used ; afterwards apply the oii. 

A fragment of lime in the eye should be washed out with water, 
and the eye bathed with a weak solution of vinegar or lemon juice. 


(То be concluded.) 


SOUTH AFRICAN NOTES. 
(FROM OUR JOHANNESBURG CORRESPONDENT.) 


The Question of Telephone Trunk Lines.—The Cape Postmaster- 
General has reported on the cost of establisbing telephone trunk 
lines between the more important towns of the colony. The matter 
has naturally cropped up many times during recent years, bat the 
beavy estimated outlay, and the inadequate possible return 
thereon, have stood in the way of development. It seems that 
experiments were pot long since made with long-distance tele- 
phones over disengaged telegraph wires with some success, and 
these experiments are being continued. A deputation from the 
Associated Chambers of Commerce waited upon the Postmaster- 
General in connection with a trunk service between Capetown, 
Kimberley, Johannesburg, and other important towns, when it was 


pointed out to them how large a capital expenditure would be in- 


volved io the construction of such lines. The cost of 1 mile of line 
of 32-16. poles with one metallic circuit would be approximately 
£234, using copper wire of 200 lbs to the mile; whilst the cost of a 
trunk line to Johanneeburg, vid Kimberley, would be about 
£225,400, or, if two circuits were erected, £257,650, the expenditure 
on poles and the chief labour and transport charges being prac- 
ticaliy the same in each case. If these circuite were to be worked 
to their fullest capacity, that is to say, ten calla an hour for eight 
hours a day for five and a half days a week per circuit, the cost per 
conversation would have to be 188. for the one circuit-line, or 
108. 2d. for the two-circuit line, to cover the bare cost of main- 
tenance and 4 per cent. on capital. Sir William Preece, the 
consulting engineer of the department, stated: —“ In England 
we used 800 lbs. per mile for our main trunka, and I could not 
advise уоп to use less in your Johannesburg circuit of 1,200 miles 
length. Our speaking іп : England is far superior to that in the 
United States because they have cut the weight of copper wire. 
We find that we get between 70 and 75 talke a day between London 
and Glasgow, but this is limited by the peculiar hours of business 
in England. The bulk of work ie between 10 a.m. and 12 neon, 
and between 3 p.m. and 4 p. m., and the whole day's work is less 
than four hours. Your hours of business may be different and 
better distributed. A talk laste three minutes." The Postmaster- 
General says that with copper at £65 a ton in England, the cost of 
a line to Johannesburg with one circuit, using copper wire at 
800 lbs. to the mile, would be increased by some £183,000, or with 
two circuits £366,000—that is to sav, the total cost would be, 
approximately, £480,500 and £623,650 respectively—and that the 
rate per conversation would have to be proportionately increased to 
cover bare expenses, even if the line were worked at ite full 
capacity. “I: is possible that improved forms of apparatus may be 
introduced which will render it practicable to work over long dis- 
tances with less costly lines, and my attention will constantly be 
given to this point, and I shall, further, not lose sight of the neces- 
sity for the colonial system keeping pace with progress elsewhere. 
In the meantime steps are being taken to bring into a thorough 
state of etli^iency all local exchanges, in anticipation of the time 
when my оћісегв can seriously take in hand the question of trunk 
connections. "There is practically nothing to prevent the joining of 
towns nearly situated to one another, and some of these connections 
will be undertaken directly funds, material and the necessary 
trained emplovés are available.” 

Johannesburg Tramway Tenders.—Bome discussion arose, it will 
be remembered, some months ago when the tender of the Brush 
Electrical Engineering Co. was before the Johannesburg Council for 
acceptance with certain foreign rails as part of the proposal. It is 
now understood that for some unexplained reason the Brush Co. 
have withdrawn their tender for materials for the construction of 


the permanent way of the new electric tramways in Johannesburg, 
and fresh tenders are being invited by the Town Council. “It i4 tn 
be hoped," says a South African paper, “that British firms will 
profit by the discussion which took place when the original tenden 
were under consideration " 

Harrismith Electric Lighting.—£19,000 is to be spent upon the 
electric lighting scheme, and a loan for this and certain other public 
works is now to be raised. 

Electrical Cranes at Cape Town.—The sa, Highland Corrie, vow in 
port, was the first vessel to be discharged at Cape Town by the new 
installation of electric cranes for working cargoes. 

Pretoria Electric Lighting.—There is some grumbling about the 
electric lighting company’s charge of 18. 9d. per unit, it being called 
" freebooting rather than fair trading.” There are tbose who 
declare that 7d. is sufficient, considering tbe price of coal. It is 
eaid that the temporary Commission at present administrating the 
affairs of the town is negotiating with the company for a reduction 
ia the price of light, in return for which the company are permitted 
to provide power for and take over the administration of the muni- 
cipal tramway system. 


THE CRITICAL SPEED OF STEAM 
TURBINES. 


In a letter to the Street Railway Journal, Herr Franz sar Nedden, 


of Berlin, refers to the great ditticulties which the dynamo builder 


encounters when designing generators for uee in connection with 
steam turbines. ‘These difficulties occur in arranging the gene- 
rators for the peripheral speeds (1,500 r.p.m. to 3,000 r.p.m. and 
bigber) which must be used in turbine construction for the sake of 
steam economy, and the necessity for direct-coupling the generator 
to the turbine shaft. The latter difficulty can hardly be avoided in 
large units, ав all methods of speed reduction at bigh speeds are 
either unpractical at all or give too low an efficiency. On account 
of the necessity for high speeds of the rotating parts of the 
generator, centrifugal forces enter of & hitherto unknown magni- 
tude. By using material of sufficient strength, however, a reason- 
able degree of safety may be obtained even at these high speeds, 
but there is another difficulty which must be overcome. It will 
seldom or never be possible to locate the centre of gravity of the 
rotating part in the centre of the shaft with mathematical exactness 
even with the most careful balancing. Оа account of this eccen- 
tricity of the revolving masses the resulting centrifugal force tends 
to bend the shaft. This bending increases with the speed of 
rotation and the eccentricity of the cent -e of gravity. In general 
this condition may be met by using а sufticiently strong saft, and 
it does not become dangerous until the so-called critical speed is 
reached. Ав the flexure of the shaft increases with the centrifogal 
forces impressed upon it, and as the centrifugal force increases with 
the Пехоге, the bending tends to increase toward infinity, that is, 
until the shaft is broken. 

“The following is a simple formula for finding the required 
number of revolutions (n) for breaking or infinite speed : — 


n = 300 AM 


in which d stands for the flexure of the shaft (expressed in cm.), 
caused by the weight of the rotor. 

“To attain sufficient safety the dynamo constructor must only use 
one-half of the value given, that is, the actual speed must be 
< 05n,. 

" From this the great importance will be seen of & method of 
quickly finding the critical speed value up to а certain degree. 
This method consists in the exact balancing of the rotors, and this 
latter is & point which is often not given enough care. 

“The following requirements for balancing will be found satisfac- 
tory:— 

“1. That the complete mounted rotor should be supported at the 
journal bearings and not at aay other points when being balanced. 

“2. That the rotor be supported at the bearings on cylindrical 
surfaces, which are cut with absolute exactness in order that there 
shall be no unevenness of surfaces which would introduce errors 
when testing. 

“3. That the shaft be revolved between stationary pointe. 

"4. That the rails for the support of the testing apparatus be 
placed throughout their entire length on foundations which are free 
from vibration. 

“By following these requirements it is possible to reduce the 
radius of gyration to 1/300 mm. There is, however, а certain 
element of danger in the armatures of dynamos. Assuming that 
the apparatus is mounted correctly, yet owing to the great centri- 
fugal force the shifting of а winding now and then can hardly be 
avoided. This, of course, will shift the centre of gravity, which 
shifting may easily have important effects on the armature, Asa 
matter of fact, in spite of the most careful selection of the proper 
running speed in comparison with the critical speed, nearly all 
wire-wound armatures will give trouble. This is particularly true 
with direct-current machines, which, in addition to an armature, 
also have a commutator as a rotating element. 

The following methods are suggested for safely runniog high- 
speed turbo-generators :— 

“ 1. Secure greatest possible difference between the actual running 
speed and the critical speed. 

*2. Use alternators in preference to direct-current machines 
whenever possible, or better still— 

“3. Use non-synchronous generators. 
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This latter machine possesses the advantage of having an arma- 
ture carrying abeolutely no wire. In fact, this form permita the 
use of speeds up to 3,000 r.p.m. and 4,000 r.p m. In the Moabite 
central station of the Berlin Electricity Works there has been 
running for several months a non-synchronous 1, 800-1. p. turbo- 
generator giving wattless current, and it has given no trouble in the 
direction mentioned." 


DEVICES AND FITTINGS FOR THE 
CURRENT ELECTRIC LIGHTING SEASON. 


A Maxim Arc LAMP. 


Tue Sir Hiram Maxim Electrical and Engineering Co., Ltd., manu- 
facturers of the Maxim" incandescent lamp, have brought out an 
enclosed arc lamp, which is the outcome of long experience both in 
the manufacture and actual working of arc lamps. 

One of the ichief features of the lamp is that the electrical con- 
nection to the top carbon holder, instead of depending on rubbing 
contacti— which, np till now, have been generally used in enclosed 
lamps, and are liable to cause bad connection and burning of contacts 
—consists of a piece of very flexible copper tape, which is secured 
to the carbon holder at one end and to the top of the lampat the other, 
the slack being taken up by a small weigbt and pulley which moves 
up апа down inside the tube. Ву this arrangement the connection 
is absolute апа the freedom of tbe movement of the carbon and 
carbon holder is not interfered with. 

The arc being controlled by solenoids, a definite potential is 
maintained across it, and, therefore, а definite candle-power 
and  defiaite current consumption are obtained. When 


Fid. 2. 


first switched on the lamps attain their maximum candle- 
power immediately, without any pumping whatever, and 
remain steadily burning, and giving the ваше light until switched 
са. whether indoors or out, and irrespective of climatic 
changes. 


The lamps have self-contained line resistances and choking coils 


mounted immediately underneath the crown, and the heat generated 
passes out between the crown and cover instead of through the 
mechanism of the lamp. All lamps to burn in series of 280 volts 
and upwards, have also a self-contained automatic cut-out and sub- 
stitutional resistance in order to protect the sbunt solenoids of any 
lamp that may run short of carbon or oease working from any 
cause. A great saving is thas attained in erecting, as no separate 
cut-outs and resistances are necessary. 

A special arrangement for the suspension of the solenoids and 
cores is attached to the alternating current lamps by which the 
noise, when burning, is reduced to practically nil. 

The overall length of the lamps for ordinary running is 24 in., 
and that of the lamps containing a self-contained cat-out and sub- 
stitutional resistance 27 in. A full description of the lamp, together 


with a good deal of other information respecting installing and so 
on, is given in Section A of the company's catalogue just published. 
The accompanying illustration shows the interior of а series D.C. 
lamp for working two in series on 200—230 volta. | 


Ввовн LAMPS AND FITTINGS. 


The enterprise of the Brush Electrical Engineering Co., Ltd., ia 
once more evidenced in the preparations they have jast made for 
meeting business in incandescent lamps and fittings. Their bulletin 
No. 4 is specially devoted to this department, and it is a production 
the excellence of whose arrangement and illustraticns would be 
hard to beat in point of attractiveness. The Brush-Vienna lampe, 
which we read have been in use for over twenty years, are shown 
and priced, a code word being also given for each item ; high and low 
voltage types, plain and fancy globes, traction lamps; various 
designs of fittings for churches, theatres, public buildings and 
residential premises, also for shop window, ship and factory 
lighting. For electric tramcar work there are various roof-lighte, 
head-lighte, &c., shown. A number of both interior and exterior 
views аге given, showing large premises which have been installed 
with Brush lighting, and iadicating the unobtrusive nature of the 
lamps and fittings А line to Victoria Works, Belvedere Road, 
S. E., will be sufficient to briag one of these liste to anyone 
interested in the electrical installation business or the supply 
trade. 

A Drury Lane SHOWROOM. 


Messrs. Evered & Co, Ltd, have a quite imposing showing 
of fittings of all kinds, including some exceptionally attractive 
specimens, Everything is of British manufacture, being turned 
out at the extensive factories at Smethwick and  Birming- 
ham, with the single exception of a beautifully-arranged show- 
case of French style bronze and other figure standards. 
In passing through the showrooms a practical instance of the 
necessity for the adoption of some form or other of protection 
in connection with certain branches of ‘industry was pointed out. 


Fig. 4. 


Fic. 5. 


Fic. 3. 


EVERED FITTINGS. 


Some exquisite specimens of original Evered designs of hammered 
copper work have been copied by foreign tirms, who send 
fheir products to this country to sell at а lower price than the 
English manufacturer is prepared to place his upon the market. 
Any visitor to these showrooms, which cover & very wide area in 
Drury Lane, will find hundreds of new designs which have been 
produced by Messrs. Evered’s artists and  metal-workers in 
readiness for the season. The accompaaying illustrations give a 
few examples of some of the attrastive styles; but іп a land of 
such plenty it is not the easiest task to know which have more 
genuine merit. The firm's book of designs consists of some 204 
pages, and is divided off into three sections:—(1) Finished brass; 
(2) French and antique ; (3) wrought-iron. In each of these sections 
are many varieties, more or less elaborate, to suit all tastes, of 
brackets, electroliers, pendant fittings, table and counter pillars, 
and soon. Fig. 1 shows a neat reflecting ceiling fitting, which is 
supplied in either polished brass antique copper, or silver 
antique, for throe or five lights; measuring across the metal band it 
is 16 in.; the opalescent glass dish is very effective in producing а 
softened illumination. Fig. 2 shows a double-arm bracket made iu 
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polished brass and silver antique. An electrolier, which is made of 
a similar material and finish is represented by fig. 3; it can be made 
for three, four or five lights, and either with or without drop ends and 
opalescent glass. F'ig.4 is & specimen bracket from the wrought-iron 
section, while fig. 5 will, we believe, be regarded as a most pleasing 
table standard, showing how effectively the opalescent reflector 
or globe may be employed. Over-all this standard measures 19 in. 
We may add that Messrs. Evered have just ready to place before 
the electrical trade a new fuse giving a 24-іп. break; it is known as 
their No. X 1,224, and particulars will be forthcoming very shortly. 


FaLk, STADELMANN & Co. 


Messrs. Falk, Stadelmann & Co., Ltd., by reason of the extensive 
additions to their premises which were referred to in our columns 
some time ago, are able to set apart a very roomy ground floor 
department fronting on Farringdon Road, E.C., exclusively for the 
purpose of exhibiting their many varieties of electrical fittings and 
telephone instruments. Their gas and oil departments have like- 
wise their own separate rooms, Ina few weeks the electrical 
department will have its new season’s catalogue completed ready 
for circulation, but a hurried tour of the showrooms revealed many 
new designs of all classes and finishes, for cord, chain and rod 
suspension. One feature of the latest work is a cheap range of 
wrought-iron shaded lights for dining rooms, billiard rooms, and so 
on; a further special line is shop-lighting fittings with wide-spreading 
arms; other designs of domestic fittings are in polished hrass, &c., but 
hammered iron and copper devices of artistic merit are numerous. We 
understand that all of the electric fittings shown are of Birmingham 
manufacture. Those who are interested in the electrical con- 
tracting business will be courteously shown round by members of 
the staff if they call. Messrs. Falk, Stadelmann issued, a 


Fid. 1. 


Fig. 2. 


BUSINESS NOTES. 


The Miller Signalling System.—On September 28rd, 
24th and 25th, at the Hotel de Flandres, Brussels, the chairman of 
the British Miller Signal Syndicate, Ltd., Mr. Morrison, and Mr, 
Jackson, a director, together with Mr. Miller and their consultiog 
engineer on the Continent, Mr. Douglas Wells, M. I. E. E., of Brussels, 
exhibited a full-sized model of the Miller system in the presence of 
leading railway officials. Mr. Weissenbruch, engineer-in-chief of 
the signal department of the Belgian State Railway, recently came 
to England to report for his Government on the Miller system at 
work at Woodhead on the Great Central Railway ; owing to his 
visit 16 was thought advisable that the heads of the Belgian State 
Railways’ Department should see a working model. It is under- 
stood that the New York Central Railway, after one year' trial, 
has accepted the Miller system. 


Trade Announcements, — Messrs. Engelbert & Co. 
have removed their head offices from 44—47, Bishopsgate Street, 
to 119—125, Finsbury Pavement, E.C. 

Tbe Brockelbank Automatic Coupling Syndicate, of 35, Queen 
Victoria Street, E.C., has appointed Mr. Douglas Wells, M. I. E E., 
of Brussels, to be its consultiog engineer. Mr. Wells and Mr. 
Brockelbank have lately visited Berlin, Paris &nd Amsterdam, 
placing a model of the coupling before leading railway engineers. 

Messrs. Wimshurst, Hollick & Co., Ltd., of 11—12, Clements 
Lane, E.C , announce that on and after Octob?r 9th all commanica- 
tions are to be addressed to them at South Fambridge, near Roch- 
ford, Essex, the head offi że and works of the company. Tbe London 


Fic. 3. 


FALE, STADELMANN'S New Frrrixds. 


month or two ago, & new catalogue (No. 168) in which they 
illustrate а few of their lines of statuettes, wall decorations, &c., 
which are held in stock, including a range of portable standards and 
other pieces in the new art pewter, which harmonise with the style 
of decoration prevailing at the moment. Among their more attrac- 
tivo specialities for hall lighting, are lanterns with porcelain inlays. 
Fig. 1 shows a neat new design of bracket; figs. 2 and 3 represent 
the same fitting in both cases but adapted to take the lamp or 
lamp and shade in different ways, according to the choice of the pur- 
chaser. The firm's telephonic apparatus is also well shown, in- 
cluding numerous intercommunication sete, the "Domestiphone " 
wall instrument, the Logophone” drawing-room-kitchen comma- 
nicator (a very cheap line, which is about to be placed upon the 
market), hand combination instruments whose receiver can be left 
off without exhausting the batteries, portable sets for military pur- 
poses, Kellog telephone instruments, and so forth. 


SPECLL Firrinas Work. 


Messrs. Hart, Son & Peard, of Charing Cross Road, W. C., who are 
specialists in the domain of art metal working, although devoting 
themselves very largely to ecclesiastical and general decorative devices 
for theatres, country houses, for which special designs have to be con- 
ceived, aleo lay themselves out for electric lighting fittings for 
which high class work is required. A number of excellent speci- 
mens are on view in their showrooms. A good deal of their work 
up to the present, we believe, has consisted in the elaboration of 
complete designs of electrical fittings from start to finish. To put 
it briefly, a mansion is handed over to their care, and after investi- 
gating in a searching manner the requirements of the surroundings 
with which their work has to be brought into harmony, they see the 
thing through, the fittings being made at their manufactories at 
Grosvenor Works, Birmingham. Special designs and patterns are 
thus produced which 5 will never be used again in any other 
buil . The firm does not, however, devote itself exclusively to 
this very special work, as consulting engineers and architecte may 
see by visiting the showrooms. 


(To be continued.) 


Telephones on Trains.—The Highland Railway Co. 
announces that arrangements for telephonic communication 
between trains and stations on the line have been completed. 


office will be removed to 90, Cannon Street, E.C., from the same 
date, and the new telephone number will be “ 937 Bank." 

The business hitherto carried on by Mr. F. H. Headley, of 
Truro, as an electrical engineer, contractor and manufacturer, will 
in future be carried on under the name of Headley, Ltd.” 

Mr. Р. В. Coulston, of Blackpool, bas been appointed district 
manager at the Manchester office of the Brash Electrical Engineer- 
ing Co., of Loughborough. 

The change of address of the following companies from Surrey 
House, Victoria Embankment, W.C., to Donington House, Norfolk 
Street, Strand, W. C., is announced :— 


Banbury and District Electric Supply Co., Ltd. 

County of Durham Electrical Power Distribution Co., Ltd. 
Sheerness and District Electric Power and Traction Co., Ltd. 
County of Northampton Electric Power and Traction Co., Ltd. 
County of Surrey Electrical Power Distribution Co., Ltd. 
Lewes and District Electric Supply Co., Ltd. 

North Metropolitan Electrical Power Distribution Co., Ltd. 
Penarth Electric Lighting Co., Ltd. 

Thames Valley Electric Supply Co., Ltd. 
Weston-super-Mare and District Electric Supply Co., Ltd. 
County of Durbam Electric Power Supply Co., Ltd. 

North Metropolitan Electric Power Supply Co. 


Football.—A match between Veritys’ Athletic Olub and 
General Electric Co., was played on Saturday last on Veritys’ 
ground at Manor Farm, Highgate, and resulted in a victory for the 
G.E.C. team by 5 goals to 1. The match was the opening one of 
the newly-formed Veritys Athletic Club. From the start it was 
evident that the better combination enjoyed by the General team 
gave them an imroense advantage, in fact, tothis was due their very 
creditable victory. It was pleasing to note that the greatest friend- 
ship prevailed throughout the game, and no doubt, astime goes on, 
and Veritys settle into their form, we shall see а most interesting 
game in the return match on February Gth next. 


Books Received.—“ Etat Actuel du Labourage Elec- 
trique,” by Emile Guarini. Paris: Le Génie Civil, 1903. 

"McGauran and Jenvey's Differential Diplex System of Tele- 
M H. W. Jenvey. Melbourne: Telegraph Post Office, 

" Annual Report of the Glasgow and West of Scotland Technical 
College for 1903." Glasgow: The G. & W. 8. T. College. 

“ Royal Technical Institute, Salford, Calendar for the Eighth 


Session, 1903-4." 
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Electrical Wares Exported. 


Wamx ENDING Oct. 7TH, 1902. Wir ENDING Ост. 6TH, 1903. 


Adelaide x .. Value £122 Adelaide T . Value £84 
Alexandria .. «s - .. 650 Amsterdam ы. - s 5 

Auckland x we s 96 Antwerp. Elec. fuse .. .. 880 
Beira. Teleg. mat. E .. 169 Bombay  .. T ee . 121 
Bergen. Teleg.cable .. . 968 Brisbane. Teleg. mat. .. iis 88 
Bombay is T А Teleph. cable .. 586 


0 pe 
Oalcutta  .. ae ee oe 67 Buenos Ayres „> vx . . 126 
i Teleg. wire .. ix 68 a Teleg.cable .. 200 
Cape Town .. vs у . 873 Calout к АР з . 436 
эз Teleg. cable .. 8,039 a Teleg. mat. .. .. 500 
Christiania. Teleg. wire 26 Callao. Teleg. cable . . 5,878 
Colombo єз vx . 218 Cape Town .. we s oo 904 
Copenhagen. Teleg. wire . 120 Colombo ʻi T sä 20 
Durban ee ee ee ee 355 Д Delagoa Bay oe ee ee 1,568 
East London 5% EE .. 751 - 'Teleg. mat. . 895 
Flushing ee és «4 69 Durban T 5 ж 8,639 
Hamburg. Teleg. mat... .. 800 „% Teleg. mat. 693 
Hong Kong .. ree m ВЕ 41 Gibraltar .. ys e "S 20 
Lisbon e xs ee .. 100 m Teleg. mat. S0 114 
Melbourne .. à ә és 72 Hamburg. Teleg. mat. .. 820 
Odessa. Teleg. apparatus 86 Hong Kong.. . va s 27 
Penang. Teleg. cable. . 248 Lyttleton .. МЕ << .. 846 
Perth .. s 5 VÉ oe 42 Madras га ee єз . 182 
Rio de Janeiro Уя e £8 Malta.. А i ec . 29 
San Francisco. Teleg. cable 860,000 Melbourne .. 9 oh ag "1 
Shanghai ee ee ee ee 176 ,9 Teleg. mat. ео 2,00 
Singapore ix x se Ud Monte Video КА T are 82 
Rydney 5% oe эө .. 219 Nagasaki... ee «сә ^P 56 
Wellington .. A га ps 13 Penang . oe 18 
Perth a 412 
Pom Elizabeth 117 
Rio Janeiro. x x . 206 
i Teleg. mat. ee 235 
Rotterdam. Teleg. mat. ee 22 
St. Petersburg vs .. 600 
i Teleg. cable .. 48 
Santos «x oe T at 20 
Shanghai... vs E .. 1,277 
Singapore .. ee i Ме, 61 
ii Teleg. mat. .. 26 57 
Stockholm. Teleg. wire “ж 78 
Sydney we aie ee 281 
„ Cable 2,080 
$5 Teleg. mat 964 
Trinidad ee oe ee 18 
Valparaiso .. те ee .. 915 
Vera Crus ES - và 89 
Р Elec. cable.. . . 2,964 
Wellington .. $a T .. 8,429 
s Teleg. mat. .. 188 
. Winnipeg .. Б T „ 40 
Total ee £368,888 Total „. £80,967 


= — äâͤ—ũ—⅛ 


Foreign Goods Transhipped. 


Colormbo. Elec. light mat. Value £16 East London. Elec. lam ps Value 455 
Durban. Elec. goods .. 80 Naples. Elec. goods ss 15 
Gothenburg. Elec. apparatus.. 41 Santos. Elec. mas. RA 86 
Sydney. Elec. goods T 60 Wellington. Teleph. mat. .. I,858 


T Elec. lamps ға 65 
Wellington. Elec. goods .. 88 
Total .. £250 Total .. £1,464 


— — — — 


Blondel-Carpentier Hysteresimeter.— The new instru- 
ment devised by MM. Blondel and Carpentier for the measurement 
of hysteresis is an apparatus which is intended for industrial use, 
and which requires no special skill in manipulation. It enables 
the relative values of iron samples to be estimated within about 
5 per cent. 

The principal part is a permanent magnet of U-shape, the legs of 
which are’ vertically disposed, and which can be continuously 
rotated upon its axis. This magnet rests upon a collar, and is 


guided at the top by three rollers bearing against the periphery of a 
ring securely fixed to the magnet. The pivot is surmounted by a 
small disc to which is applied а copper roller, driven by a crank 
which is rotated by hand. 

The sample to be tested is placed upon а brass support which fits 
on a vertical spindle; the latter rests at its lower end in a collar, 
while ite upper end is guided in a bush fixed in the middle of the 
glass cover of the instrument. The sample thus mounted is free to 
rotate with the spindle, but the whole is controlled by а helicoidal 


ring. 
_ When the magnet rotates, the induction undergone by the sample 
is displaced in its substance and hysteresis is manifested by an 


effect similar to that of friction. Hence the sample is rotated, 
twisting tho spring until equilibrium is attained between the 
opposing couples. The deflecting couple is independent of the 
speed of rotation. The energy absorbed by hysteresis per revolu- 
tion is therefore constant, and is measured by the angle read upon 
the instrument, multiplied by а constant. 


Single-phase A.C. Motor. — We give herewith an 
illustration of a new type of single-phase motor, which is being 
made by Messrs. Ferranti, Ltd., of Hollinwood, under the Scbiiler- 
Ferranti patent. The motor is of the semi-enclosed type, and is 
self-starting; the stator is of the usual type, with former-wound 
coils, in & circular cast-iron frame. The rotor differs from the ordi- 
nary type in that it is provided with a commutator at one end and 
slip rings at the other; the brushes bearing on the commutator are 
short-circuited by means of a copper ring, while those on the slip 


BcHuLER-FERBANTI SINGLE-PHASE MOTOR. 


rings are connected with a starting resistance. As soon asthe cur- 
rent is switched on the motor starts running ; the starting resistance 
is then gradually cut out, until the motor is running at full speed. 
The motor runs without sparking at the commutator— which, 
moreover, under normal running conditions, carries no current, and 
the direction of rotation can be reversed by means of a change-over 
witch. It is stated that the motor has a high efficiency and power 
factor, and can be built for low and moderate speeds; but its 
special feature ів, of course, its ability to start with a low current. 
It is claimed that the motor will run up to speed on no load with 
only one-third of the full-load current; that it will start against 
the full load, giving 13 times full-load torque, without exceeding 


STARTING Товосв AND CURRENT OF MOTOR. 


the full-load current; and that it can be arranged to give double the 
full-load torque at starting with only 14 times the normal full-load 
current. It is also guaranteed to withstand an overload of 50 

cent. for five minutes. The motor is therefore suitable for driving 
lifts, cranes, &c., which require a large effort at starting, such as 


cannot be obtained from the ordinary single-phase motor. 


Catalogues and Lists.—Milner's patent universal speed 
indicator which is just being put upon the market by the 
GENBRAL ELICTRIO Co. is described in a new leaflet just issued. 
It is claimed to be simple in design, and reliable in its method of 
working. Its great feature, however, is the fact that it can be used 
in any position, and tbat it will register equally aocurately in either 
direction of running, and the dial can be turned in any position, 
both of these advantages being obtained without any disconnection 
or readjustment. It is based on pneumatic principles, and has no 
wearing parts, the needle and balancing parte being set in jewels. 
There is no mechanical connection between the dri and 
indicating portion, so that a perfectly steady needle is obtained, 
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When tbe indicator is once adjusted, it will remain constant; it 
can be calibrated to ruit any apeed, and ie quite free from magnetic 
influence. It has been tested and used already by leading 
engineers, who are highly eatiafied with its working. Owing 
to its reliability and sensitivenees and the ease with which it 
can be fixed in any position, it can be used wherever it is necessary 
to know the number of revolutions of any machinery. 

A pamphlet has been issued by the BRITISH IxSULATED AND HELSBY 
CABLES, Lrp., describing, with the aid of photograpbic and line 
illustrations, the Harison patent automatic signal system, which 16 
adaptable for tramways, light railways, and tube railways. The 
company аге the sole me kers of the apparatus, which is already used at 
Portsmouth, Batley, Wallasey, and other places. А description 
appeared in the ELECTRICAL Review for June 13th, 1902. 

The B.T.H. Co., of Rugby, has issued two new pamphlets, pre- 
pared in its accustomed style; No. 151 describing the Thomson 
polyphase recording wattmeters, and No. 152, detailing several 
styles of the G. E. type tramway motors. 

Several leaflets have just been issued by Mrssns. LE Cannone, of 
Water Lane, Great Tower Street, E.C., describing some different 
kinds of new cells and parts therefor. One is known as the 
* Carbi " sack-type cell (Busson patent), with special depolariser ; 
it is said to be particularly well adapted for telegraphy, telephony, 
bells, signals, and all intermittent work. It is alleged that the size 
made for the No. 2 ordirary porous pot glass jar will outlast three 
of the ordinary porous pots, with greatly lessened zinc consumption. 
The special depolariser of the Carbi cell ensures that no crystals 
shall form on the zinc; the sacks fit the three regular sizes of 
Leclancbé-type glaes jars. Another list details the Carbi ignition 
cell for stationary gas and petroleum motor work. The positive 
element is zinc, the excitant is an ordinary sal ammoniac sclution, 
and the negative element is carbon evclosed in a canvas bag. In 
the bag sround the carbon is packed a special depolariser. The sack 
is provided with a cover, which projects beyond the rim of the con- 
taining glass jar, and effectually preventa evaporation of the 
electrolyte. A third circular shows the Carbi sack cell of tbe 
hermetically sealed type, with octagonal and square glass jars for 
testing electro-medical, ignition and alarm work. Porous carbon 
cells, Star agglomerate blocks, corbon-headed plates, dynamo aud 
motor brushes are dealt with in other lista. 

As already stated in our issue of 18th inst., the fuse business of 
Messrs. W. Macponarp & Co. bas been converted into a limited 
liability compauy under the title of the British Electric 
Calibrated Fuse Co., Ltd. Mr. W. Macdonald and Mr. G. E. Heyl- 
Dia are permanent co-directors. The company bas now prepared 
and issued a catalogue of electrical fuees embracing numerous ty pes, 
and the aim has been to turn out every type of fuse to operate 
faithfully to its certified rating. A special fuse wire which has been 
termed ~“ Pyrotin" has been introduced, whose special properties are 
claimed to be a high-metallic lustre, and that it is clean, smooth, and 

free from scaling or cracking, wbich, in the case of ordinary tin 
wire, gives it an uncertain fusing point. The contents of the list 
are Pyrotin and pyro-copper tested fuse wire, open-type multiple- 
Ee fuse lioks, calibrated fuse strip, enclosed fuses, a fuse repair 

it, &c. 

Muss. JOHNSON & PHILLIPS, of Old Charlton, have just issued 
а new catalogue, No. J. B., in which they particularise, with a 
number of detailed drawings snd photographs, their various 
designs of junction boxes, feeder boxes, switch pillars, and cable 
accessories of which they have accumulated a large number of 
designs and patterns during their very lengthy experience in this 
class of work. ; 

The LANG DON-DAvIxS ELECTRIC Motor Co., Lro., of 101, 
Southwark Street, 8.E., place before the trade and power users 
geverally full particulars cf their motors and the uses to which 
they may be put, in a pamphlet aud some loose sheets which have 
just come from the prees. A small folding card gives а table of 
speeda, voltages, sizes and prices of direct-current protected motors, 
ranging from ў B H.P. to 13 B H. .; another card similarly arranges 
the prices and speeds of staudard pattern single-phase alternate- 
current motors of from 4 to 35 BHP ; and a third gives like details 
of two-phase motors (50 ~ ) of standard and slow-speed types. In 
the 40-pp. pamphlet the Langdon-Davies motor, ita construction, 
uses, advantages over the small gas engine, performances under 
test, and so forth are gone into aomewhat fully. An imposing list 
of the public supply circuits on which the motors are at work, and 
many pictures showing the manner of their application to driving 
machinery are included in the catalogue. Some data which may be 
useful in deciding the ueer of other forms of energy to change over 
to electricity consists of a list of examples showing the cost per 
week of running small machines by Langdon-Davies motors. The 
costs have been calculated on the basis of a working week of 54 
hours, reckoning, generally speaking, the charge per unit ав 2d. 

Messrs. HOLDEN & Bnooxr, LTD., whose supply of new lists of 
late may be regarded as evidence of increased enterprise and push, 
which it is gratifying to note with any firm at any time, have 
brought out a list, No. 58, placing before the steam-user ' What we 
Make,” in the direction of steam appliances. Their specialities, 
such as injectors, ejectors, gresse separators, feed, heating and 
other kinazed apparatus, hardly need further enumeration, but a 
copy of this list will be sent to anyone who chooses to ask for it. 

The PERMIoL ManuracTURING Co., LTD., of Croft Street works, 
Peudletou, Manchester, are imtroducing a new paint for outside 
work. It is called Permiol,“ and does not contain any lead or 
zinc or other poison, such as ia generally embodied in otber paints; 
being 50 per cent. lighter, volume for volume, any given weight or 
quantity will cover а much greater surface than ordinary paint. 
It is claimed to possess special protective qualities against the 
more actively disintegrating agents, for all outdoor metal and 
woodwork and exposed metal etructures, including trolley 
poles, &, | 


Dissolutions and Liquidations.—On the petition of 
the American Electrical Novelty and Manufacturing Co., Ltd., the 
County Court of Lancashire, on September 18th, ordered tbat the 
voluntary winding-up of the Patent Exploitation, Ltd., be con- 
tinued, subject to the supervision of the Court. Mr. W. Н. Beeston 
retired from the office of liquidator, and Mr. J. M. Wade, of 5, 
Fenwick Street, Liverpool, was appointed in his stead. 

Messrs. W. A. Mathew апа H. R. Wilding (W. A. Mathew & Co., 
motor, electrical and general engipeers, High Street, Beckenham) 
have dissolved partnership. Mr. Mathew attends to debts. 

The Renewable Electric Lamp Co., Ltd., of Brunswick Works, 
Brunswick Place, City Road, N, is to be wound up voluntarily. 
Mr. D. L. Chalmers, of Vroa House, Llangolleu, was appointed 
liquidator on September 22nd. 


Tramway Contracts. —Messrs. Edgar Allen & Co., Ltd., 
of Sheffield, have secured, through the contractor, Mr. George Гат. 
of Kiddermineter, the contract for the supply of the whole of the 
cast-steel points and crossings and special work required in the 
reconstruction of the Gloucester Corporation tramways. They have 
also secured, through the contractors, Messrs. William Griffiths and 
Co., Ltd., the contract for points and crossings aud special work 
for the Worcester Corporation Tramways, and from the British 
Electric Traction Co., Ltd., the contract for pointe and crossings 
and special work for the reconstruction of tne Birmingham and 
Midland Tramways All the Worcester and Birmingham aod 
Midland points are fitted with Allen's Imperial manganese steel 
tongues. 


For Sale.—The business of the Dudley Art Metal Co., 


Ltd. (in liquidation), of Dudley, is being offered for sale as a going 
concern. 

Messrs. Wheatley Kirk, Price & Co. will shortly offer for sale by 
auction the modern machine tools, stores and effects of the Castle 
Works, Northfleet. 


American Electrical Exports.—The value of the elec- 
trical macbinery exported from the United States during the seven 
months ending with July last is returned at only £627,933, as com- 
pared with £667,544 in tbe corresponding period of last year. On 
tbe other hand, the exports of electrical apparatus increased from 
£425,177 in the first seven months of 1902 to £477,498 in the reven 
months ending with July last. 


ELECTRIC LIGHT AND POWER NOTES. 
Accrington.—The T.C. bas received from the L.G.B. 


sanction for a loan of £550 for the purchase of additional machinery 
for the electricity works, 


Ashford (Kent).—The U.D.C. has received notices from 
Messrs. Pressland & Fippard, and the Hiram Maxim Electric and 
Engineering Co., Ltd., to the effect that they intend to apply for 
prov. orders for supplying electricity in the town. The Council is 
negotiating with Messre. Foote & Milne, aud Mesers. Pressland and 
Fippard as to leasing the Council's order. 


Aston.—The Electric Power and Lighting Station in 
Chester Street was formally opened last week. The engine house is 
45 ft. wide, апа at present 80 ft. long, but with a view to exten- 
sions the end is а temporary iron one. I here are three compound 
engines directly coupled to dynamos. Two of the engines are of 
800 H.P. each, while the third is of 400 H.., making a total of 
2,000 H.P. The dynamos are of 1,250 KW. The power house ів во 
arranged that extensions may be made with а minimum of incon- 
venience. The boiler house contains three pairs of tubular boilers. 
The Council have also sunk an artesian well, 300 ft. deep, for the 
provision of their own water supply. From this the water is raised 
by electrically-driven pumps to a storage tank of 20,000 gallons 
capacity, which is on the roof of the building. 


Austria, — Tbe Siemens-Schuckert Co. has secured а 
contract for а large electric lighting and power transmission plant 
at the State Lime Works at Ruderedorf. 


Bolton.— Horwich has asked the T.C. to extend its E.L. 


mains to the town, and the matter is under consideration. 


Brazil.—H.M. Consul-General at Rio де Janeiro, in describ- 
ing a short journey into the State of Minas Geraes, calls attention to 
а possible opportunity of establishing small electric plants in different 
localities for the production of ісе, for the making of butter, and 
for electric light and power for small machinery ; also to the possi- 
bility of developing а demand for а ligbt and suicable plough. 


Bridgend.—Some interesting points have arisen as to 
the construction of certain clauses in the agreement between the 
Bridgend Council and the South Wales Electrical Power Distribu- 
tion Co. The agreement provides that the Council sball pay for 
electrical energy, 23d. per unit, plus jd. for transformation, fur 
50,000 unite, aud that the price per unit shall decrease according to 
a scale agread upon, as the toial amount of electricity taken in- 
creases. 'Тпеге is also a clause tuat when any similar body in the 
district obtains energy from the company at a lower rate the Coancil 
rate shall be similarly reduced. Some months ago the compauy 
voluntarily reduced the charge to 13d. per unit, plus zd. for trans- 
forma ion, upon which terms it had recently agreed to supply the 
asylums. ithin the urban district the company had no right to 
supply energy for lighting purposes without the consent of the 
Coancil. The company, therefore, represented to the Council that 


. 16 would lose severa] large power customers, whom it bad in view, 
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unless it were allowed to supply them with electricity for light- 
iug purposes as well as power. The Council gave consent, but it 
was conditional upon its being sllowed tbe id. which the com- 
pany charged for transforming the town supply. The general 
manager of the company contended that the Council sbould be 
satisfied with the reduction already granted. Councillor Thomas 
contended that the Council wae entitled to the former reduction on 
the ground that it was a similar body to the Asylums Committee, 
and tbat the company would have no power to revert to tbe higher 
rate if the allowance of !d. was insisted upon. It was resolved to 
demand tbe allowance. The reply of the company was an emphatic 
refusal and the Council bas now decided to prohibit it from 
supplying light to any firms within its district. The next move 
of the company is being awaited with considerable interest. 


Brighton.—The T.C. has applied to the Steyning East, 
Steyning West and Newhaven R. О?в for consent to the supply 
by the Corporation of electricity to consumers in parishes in the 
Council's areas. : 


Brynmawr.—The U.D.C. bas decided to apply for a 


provisional order for eupplying tne town with electric light. 


Carnarvon.—4At the meeting of the T.C. а communica- 
tion was submitted from Mr. A. Harper, engineer to tbe North 
Wales Power and Traction Co., Ltd., offering to provide the 
Corporation with a continuous electrical supply. The company 
were prepared to erect а distributing station within the borough, 
and fo supply energy аба maximum rate of 31. per B.T.U. for both 
power and lighting, with suitable discount for power consumers. 
The company would cop ve ifs energy at its own expense to 
this stetiou, aud deliver in buik at a voltage suitable for botn lightiog 
and power, the distribution bring undertaken by, and being the 
property of, the town. As an alternative proposal the company 
was prepared to undertake the distributiou itself, and to deliver to 
the coneumers' terminals at а maximum rate of 4d. per B.T.U. for 
lighting, and 2d. per B.T.U. for power, in which case the order and 
the whole undertaking would be the property of the company. 
Tbe compauy was also prepared to give tbe necessary guarantees 
and sureties for the completiou of the work, and to reserve to the 
Corporation a call for any power which might be required for tram- 
way purposes at a special rate. It was decided to obtain expert 
advice on the cffer. 


Coventry.—The T.C. has decided to allow consumers an 
alternative uniform irate of 44d. per unit, and that consumers of 
energy for motive power who take more than 2,500 units per 
quarter be charged 1d. per unit up to, and ld. per unit beyond that 
quantity. The electric light mains are to be extended at a cost of 
£970. 


Dubllin.—4A L. G. B. inquiry has been held into the appli- 
cation of the City Council for sanction to borrow £48,000 in oon- 
nection with tbe central station, and £28 500 for electrical works in 
tbe Clontarf area. 


Dundee.—The Finance Committee of the T.C. has 
recom men ded the Council to apply to the Secretary of Scotland for 
additional borrowing powers to the extent of £74,000. 


Epsom. — The U.D.C. is applying to the L. G. B. for 
sanction to borrow £5,930 for electricity extensions during the next 
three years. It ів explained that the loan will only be taken up as 
sums for maips, meters, &c., arc required from time to time. 


France.—The Municipal Council of Lyons bas prepared 
a plan for the electric lighting of the city. It 18 proposed to instal 
159 arc lamps in the principal thorcughfares. 

The town of Besarcon (Doubs) is preparei to receive applications 
for the establishment and wo king of an electric power installation at 
Besancon aud Mouthier, the energy to be obtained from tbe falls of 
tbe R.ver Loue. 


Friern Barnet.—The Board of Trade has consented to 
postpone the consideration of revoking the prov. order granted 
to the U.D.C. until August 9th, 1904. 


Finchley.— In the estimates adopted by the U. D. C. for 
the half-year to end March 31st next, the expenditure on the elec- 
tricity undertaking is put down at £1,204 9s. 11d., and the reve.ue 
£965. 


Mornsey.— 5,000 copies of a pamphlet giving the terms 
of electric supply for lighting and power are being printed for the 
B.C. for circulation in the district. 


Gateshead-on-Tyne.—The North-Eastern Railway Co. 
has now decided to substitute electricity for steam power for the 
driving of tbe wrole of the machinery contained in the company's 
locomotive works ut Gat«s.ead on-Tyne. Тое contract, which has 
just deen placed, ів one of the largest of the kind that has been 
made during recent years. Power will be supplied by the Tyneside 
Electrical Power Co. from their Neptune Bank station. 


Glasgow.—The T.C. has remitted back to the Com- 


miwec the latter's report, on the hiring out of motors, for further 
information, 


Greenock,—A discussion took place in the Parish 
Council un а proposal that Smithaton Asylum and Poorhouse should 
be signted with electricity. The sub-cummitiee agreed to ask the 
Corporation to forego the guarantee of a minimum payment of £300 
рег annum for 10 years on tbe understanding trat the Parish 
Council would not generate electricity at Smitheton for lighting 


purposes, nor receive it from any other source during the same 
period. Ic was agreed by tne Council to hold the matter over for 
a month. 


Inverness.— At last a definite decision has been arrived 
at in connection with the proposal to iutroduce tne electric light 
into the burgh. Tne offer of Messrs. Edmundson's Electricity 
Corporation bes been accepted to work tke undertaking under 
a lease of the prov. order held by tbe town. It is anticipated t! at 
the proposed works will involve an expenditure of aoout £25,000. 


Italy.— La Societa Italiana di Condotto d'Acqua di 
Milano bas applied for a concession to put down plant to utilise tbe 
water power of tbe River Ticino at Besale in the generation of elec- 
trical energy aad to distribute tbe same for lighting and power 
purposes at Milan and Pavia. 


Lancaster.—The T.C. has decided to dispose of the old 
machinery at the E.L. works, with the exception of the balancer 
and overhead crane, to Mr. T. W. Ward, of Sheffield, for £1,150. 
The original value was between £5,000 and £06,000. 


Leeds,—A L. G. B. inquiry has been held respecting the 
Corporation's application for saaction to borrow £220000 for 
electric lighting purposes. The town clerk stated that extensions 
of mains and motors would necessitate an expenditure of £70,000 
per annum during the next three years. 


London.—BETHNAL Green.—At the B.C. meeting it 
was decided to apply to the L. C. C. for sanction to borrow £15 750 
for a site for an electricity generatiog station. 

WANDSWORTH —The B.C. has decided to ask the County of London 
and Brush Provincial Electric Lighting Co. to reduce their charges 
for lighting to & flat rate of 44d. per unit. 

WoornwicH.—The town clerk reported to the B.C. at the last 
meeting, that tne Act giving Foot's Cray power to purchase energy in 
bulk from Woolwich, and permitting Woolwich to arrange witn 
private con-umers for assisted wiring, bad received the Royal Assent. 
When the Committee was able to estimate the number of persons 
willing to avail themselves of the special terms offered, a loan would 
be applied for. 

BERMONrPSEY.—The B.C. bas resolved to reduce the charges for 
power to the following scsle:—2d. per unit up to 10,000 unit4 per 
ab num, 12d. per unit between 10,000 and 20.000 uoits, 14d. per 
unit between 20,000 and 30,000 units, for over 30 000 units a special 
rate. Tue chairman «f the Electricity Committee said the previous 
reduction had induced a large number of people to adopt tue supply. 
Large consumers, however, still feu d gas the cheaper power, aud 
it was to meet this competition tonat the cbarges bad now beeu 
further revised. 

WESTMINSTER —The Works Committee of the Westminster City 
Council has approved an agreemeut with the Cbariug Cross and 
Strand Electricity Supply Corporation for the extension of electric 
lighting in the Strand frum the Hotel Cecil to Temple Bar. 

PoPLAR.—The electrical engineer to the В C. reported having 
received applications for energy repre-euting a total uf 95 kw. As, 
however, he warned the Committee that a serious risk would be run 
during the winter in coupliug up new consumers without extensiun 
of the existing plant, it was resolved that under present circum- 
stances applications for premiees not in the Isle of Dogs, should only 
be accepted, and then subject to the condition that energy shall not 
be taken between 4 p.m. and 10 аш. during the three winter 
months. 

JSLINGTON.—At a recent BC. meeting, four deprtations from 
traues uaions were received, and proterted againft the recent reduc- 
tion of wages at tbe electric lighting station aud the withdrawal of 
the extra pay forovertime. It was contended that it was imposeible 
for private employers who adhered to the trade union rate of pay to 
compete with the Council, who paid less. Several Councillors con- 
tended, in the discussion that followed, that the regulations for the 
electric lighting workmen were strictly in accordance with the trade 
union scale. In the result, the whole matter was referred to a special 
committee. 

HAMMEBSMITH.—'The borough surveyor and tte electrical engi- 
neer have, in accordance with a resolution of the B C., drawn up а 
joint report upon the proposed establishment of a dust destructor. 
Having examined the annual returns of six Loudou municipal elec- 
tric light stations, three having the assistance of aestructors and thr. e 
with coal only, the followiug comparison sbowiog tbe value 
of a dust destructor were obtained:—Capital expenditure per 
kilowatt of non - des ructor stations, E80; ditto, destructor stations, 
£118. The working costs of non- dest ructor stations is 0 2d. per 
unit higher than the destructor stations, which upon 5,774,644 unite 
(their total output) represents £4,895. Tbe extra cost of the capital 
involved to effect tbat saviug 1s apparently, at 5 per cent., 47.395, 
showing а pet loss of £2,500 per annum as the result of comuiniug 
dust destructors and el сігіс light stations, It was true that in the 
adjoining borough of Fulham the resident engineer reports tuat the 
value of the fuel saved was £2,760 per annum. This, however, 
would be turned into а loss of about £200 if a proper amount was 
eet aside for the depreciation of the special plant. Finally, the 
Hammersmith engineers agree that barging is more economical at 
present, and that tbe refuse has not ьс ћсіепі caloribc value to 
justify tbe oom bination of a destructor with the electricity works, 
However, in view of the probability of tbe cost of cremation 
decreasing in the future, while thc expenee ot barging is likely w 
increase, they recommend the Council to eudeaveur Ww acquire a 


. suitable site for a destructor. 


MARYLEBONE.—The L.. B. has informed the L. C. C. that it 
has Lo wlernative but to uphold the С,С.'в decision, not to sanction 
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the borrowing of the amount by the B.C. necessary to purchase the 
Marylebone property of the Metropolitan Electric Supply Co. 
The B.C. has already taken the necessary steps for promoting a Bill 


in the ensuing session of Parliament to obtain the requisite bor- 
rowing powers. 


Longton.—The T.C. has declined to give consumers an 
alternative of a flat rate on the ground that such an alternative would 
only benefit short-hour consumers at the cost of long-hour consumere, 
The prices charged are :—8d. for the first hour per day, 5d. for two 


hours, 4d. for three hours, 34d. for four hours, and 3d. for six 
hours. 


Macclestield.—The Т.О. has decided, by a majority of 
two, to refer the report recommending the adoption of Messrs. 
Crompton's scheme for electric lighting, back to the Committee. 


Reigate.— The T.C. has decided to extend the E.. 


mains, at a cost of £426. 


Rotherham.—4A loan of £14,670 for E. L. purposes has 
been applied for by the T.C., and a clause for the hiring of motors 


is to be included in the Dill to be promoted in the next seseion of 
Parliament. 


St.'Albans.—The T.C. has applied to the B. of Т. for 
sanction to an agreement with the North Metropolitan Electric 
Power,Co.ifor the supply of electricity to the town. 


Spain.—Application has been made for a concession to 
snpply energy for electric lighting purposes from the central 


station at Jrguela to the little towns of Almendros, Villarubbio and 
Saclices. | 


Sunhury.—The Twickenham and Teddington Electric 
Supply Co. has offered to supply electricity to the U.D.C. for public 
lighting at a price not exceeding 24d. per unit, and to private 
consumers at 7d. for the first hour per day, and 3d. afterwards. 


ELECTRIC TRACTION NOTES. 


Birkenshaw.—A new branch line to Birkenshaw, in 
connection with the Bradford City tramways, has been completed. 
It leaves the main line from Bradford to Tong, at the junction of 
the Drighlington and Birkenshaw roads. The terminus of the 
B.E.T. Со.'в line to Cleckheaton is but a few yards distant from 
the Birkenshaw end of the new extension from Bradford, but as 


the gauges of the two systems differ there can be no interchange of 
traflic. 


Birmingham.— Mr. Baker has taken up his duties as 
tramway manager. He will first of all superintend the electrifica- 
tion of the Aston route, which may be completed by Christ mas. 


Blaydon-on-Tyne.—At the last meeting of the U. D. C. 
it was stated that the Newcastle-on-Tyne Corporation had pur- 
chased the Suspension Bridge at Scotswood, and it was understood 


that it was the intention of the Corporation to run a service of trams 
to Blaydon. 


Bury and Heywood.—The tramway agreement which 
the Bury Corporation had hoped to arrive at with the Heywood 
Corporation ів at an end, Bury refusing to accept Hey wood's terms. 
The difference is mainly on two points, namely, ав to the number 
of years within which they should liquidate their obligations to the 
existing tramway company, and as to the method of paving the 
track. Alderman Sykes told the Bury Town Council at a meeting 
last week that he hoped the private company, which threatened 
legal proceedings, would hurry up with their writs.” The Bury 
Tramway Committee were “itching to receive them.” 


Eastbourne.— The T.C. has informed the B. E. T. Co. 
that as a system of motor omnibuses has been inaugurated, there 
is no necessity for electric trams, and that if they should be required 
the Corporation would provide its own system. 


Eccles.—Dy the construction of а new bridge over the 
the Bridgewater Canal, at Monton, shortly to be undertaken, the 
Eccles tramways can be continued from Monton Green so as to join 
the South Lancashire system in Worsley Road. This work is to be 
undertaken as soon as practicable. It is also proposed to connect 


these lines with those at Peel Green, so as to give a circular route 
to Eccles. 


France.— A project is on foot under the auspices of the 


general council of the department of the Vosges to construct a 
system of electric tramways at Epinal. 


Glasgow. The sub-committee of the T.C. are considering 
the question of fitting top coverings to the cars. 


The T.C. is not to apply to Parliament in the next session for 
powers to make any further extensions. 


Huddersfield. — The merit system, by which new 
employés would have received stripes and a gradually increasing 
rate of wages, has been abandoned on account of objections raised 
by the men, who prefer that the maximum rate of wages should be 
paid at once instead of a smaller amount to begin with, and a 


larger amount when the highest number of stripes have been 
obtained, 


The offices at the steam tram depót in Great Northern Btreet, which 
has fallen into disuse, have been placed at the disposal of the 
employés, who have established a reading room and gymnasium, 
providing their own appliances. 

A deputation visited Huddersfield on Monday from the Glasgow 
Tramways Committee, and they inspected the car-top covers. 


Hyde.—It has been decided by the Stalybridge, Hyde, 
Mossley and Dukinfield Joint Electricity and Tramway Board to 
extend the line of tramways from the Church at Millbrook, through 
Heyheads and Carrbrook, to the junction of Egmont Btreet, in 
Mossley. The General Purposes Committee of the Board вау they 
cannot see their way to extend the lines through Mottram from 
the Stalybridge boundary to the Hyde boundary. Arrangements 
have been made for temporary running powers between Ashton and 
Stalybridge. An additional length of tramlines (200 yards) is to be 
laid from Stockport Road, Mossley, past Carrhill Road. 


Italy.— From statistics which the Minister of Public Works 
at Rome has just issued, it appears that there are 3, 305 km. of tramways 
in Italy, exploited by 73 companies. A number of these companies 
were founded by foreign capitalists. The first electric tramway 
established between Florence and Fiesole dates from 189). 
Numerous others have since been constructed, and in 1900 it was 
estimated that the electric lines covered a distance of 353 km., 
whilst the steam extended over 2,952 km. These tramways 
give employment to 11,000 people, and their rolling stock is 
composed of 2,889 cars for conveying merchandise, 1,728 travelling 
cars, 577 steam locomotives and 1,043 electric automotors. 


Leedx.—A loan of £125,890 for tramway purposes has 
been applied for by the T.C. 


Liverpool — Southport Electric Railway. — The 
electrification of the Liverpool and Southport line of the Lancashire 
and Yorkshire Railway Co. will shortly be completed. The laying 
of the conduits and rails, and the erection of the generating stations 
was begun several monthsago. Steady progress has been made with 
these works. Tha principal generating station is at Altcar. Sir 
teen large boilers are already housed there. It now remains to 
equip the generating stations and sub-stations with the machinery 
for which they are waiting. Time is not being lost in regard to the 
work on the line, and all will be ready, it is hoped, for a trial to be 
made in December. If all goes well the new electric service will be 
inaugurated in January. Everything points to the poesibility of 
this being accomplished. There is comparatively little goods 


traffic on the Liverpool and Southport line, but the passenger traffic 
is considerable. 


London.—GnurEENwICH.—The B. C., while not objecting 
to the L.C.C.'8 proposed tramways from Greenwich to Catford, and 


. from Deptford across Blackheath to the Herbert Hospital, bas 


declined to make any contribution to the cost of the necessary 
street widenings. 


Manchester.—The Municipal Tramways Committee are 
engaged in completing some important cross and circular routes 
supplementary to the main tramway system of the city. The lines 
in the district which lies between Oldham Road апа Ashton New 
Road, a very densely populated one, are already laid, and the elec- 
trical equipment is nearly complete. Another important line is that 
in Hulme Hall Lane, where some great city improvements have 
lately been carried out, including a reduction of the street 
gradients. There is another subsidiary line, but an important one, 
from Ashton New Road, by way of Pottery Lane to Gorton Lane, 
Openshaw. This opens a communication between populous working- 
class districts which previously were ill-provided for. When tbis 
and some smaller works are completed in the district, the circular 
tram route on the northerly side of Manchester, extending from 
Cheetham Hill to Belle Vue, will have been completed. Acces 
by electric car will be obtained from the latter place by way of 
Dickenson Road and Moss Lane East to Upper Chorlton Road, on 
the eouth, so that inter-communication with the suburbs, without 
passing through the centre of the city, will be complete. It is 
announced that the construction of the lines authorised by the 
Manchester Southern Tramways Act of last session will be begun 
early in the new year. The powers conferred by this Act are now 
vested in the Manchester Corporation, who have uncontrolled 
access to all the district towns and suburbs. The tramway 
authorities propose to institute a parcel-carrying service for 
Manchester and the suburbs, by electric car, very shortly. А 
revised passenger fares on all the principal tram routes came into 
operation on the let inst. 


Manchester and Bolton.—There is a portion of the 
highway at Clifton—a length of about 14 miles—over which tram- 
ways still require to be laid in order to complete the connection 
between Manchester and Bolton. The work is proceeding. Upon 
ita completion & through service of cars will be started. 


Perth.—The T.C. has appointed a committee to carry 
out the reconstruction of the Corporation tramway undertaking 
within and without the burgh from horse to electric traction. 


Pontypridd.—At a meeting of the Electrical and Tram- 
ways Committee of the D.C. а letter was read from the British 
Electric Traction Co. with reference to the purchase of the com- 
pany's tramway within the Pontypridd area from Hafod Bridge into 
the town. The company offer to accept £6,050 for the permanent 
way and all connected therewith, and in addition pay a proportion 
of the cost of (the Act of Parliament. The Committee decided to 
bave the property valued. 


(Continued on page 587.) 
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THE BEXLEY ELECTRIC LIGHTING AND 
TRAMWAY UNDERTAKING, 


THE recently opened electrical installation of the Bexley 
Council possesses several features of extra interest in these 
days of prosaic low-tension systema and сот; act areas. 

The District Council's area, which bas recently been 
extended by the addition of East Wickham, embraces about 10 
square miles, and has a population of about 15,000. Ву the 
addition of East Wickham the area also now adjoins the 
Metropolitan Borough of Woolwich. The latter town has 
long been greatly congested, and when the Arsenal is working 
at full pressure, working men have the greatest difficulty іа 
obtaining accommodation of any sort, whilst houses suitable 
for working men with families are almost unobtainable within 


Owing to the very scattered character of the residential 
portions of the area, and the comparatively small population 
and revenue which might reasonably be anticipated, the 
engineers were led to deal with the problem by adopting 
alternating low tension distributing networks, fed through 
transformers and Ligh-tension feeders, for the lighting service, 
and direct-current plant of the usual type for the tramways. 

The generating station is situated in Bexley, one mile 
from the nearest point of the tramway at Bexley Heath. 
The site was selected so as to be near the railway, in order to get 
the benefit of cheap transit for coal, and alsc to make use of 
the River Cray for condensing purposes, with the further 
object of reducing to à minimum the consumption of fuel 
The generating plant comprises, at present, two engines of 
150 Kw. each, but space is provided for two additional seta 


ViEW OF ENGINES AND GENERATOBS. 


the limits of their means. The eastern extremity of 
Woolwich is already built up, and further growth must 
necessarily occur within the Bexley district. 

Bexley Heath stands on high ground, acd from many 


points of view is a most desirable residential district. In 


consequence, a demand has grown up for better means of 
communication between Bexley and  Plumstead, where 
the existing horse tramways of the Woolwich and South- 
East London Tramway Co. now terminate. 

The original incentive to the Council's operations was 
supplied by private enterprise, to frustrate which a provisional 
electric lighting order was obtained in the Parliamentary 
Session of 1899. Towards the end of the same year 
two private tramway schemes to serve the district were mooted, 
with the result that the Council asked Messrs. Mordey and 
Dawbarn, their consulting engineers for the lighting scheme, 
to consider the advisability of combining with it a tram- 
way system which should provide the necessary travelling 
facilities for this rising neighbourhood. 


Each engine is coupled to two generators, one being a 
16-pole single-phase alternator of 150.Kw. capacity, con- 
structed to run at 2,100 volts, 50 cycles per second, and the 
other a direct-current compound wound 4-pole tramway 
generator of similar capacity, with a voltage of 550. 

The alternator is of the revolving field type, the rotor 
spider being of cast-iron. On the spider rim dovetailed lami- 
nations are carried, which receive the pole-pieces, adequate 
ventilation being provided for. The pole-pieces themselves 
are of laminated steel, held together between two cast-steel 
end plates. The upper part is of T shape constraction, 
designed to hold the field coils in position, the lower part 
being dovetailed for fixing on to the rim of the rotor, and 
both are held in place by meaus of keys, 

The removal of the field coil is effected by sliding the pole- 
pieces on the dovetailed grooves parallel to the shaft, and 
this can readily be effected when the shield is removed from 
the frame of the alternator. The stator frame is built in 


two halves, and the winding is made up of separate coils, 
F 
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wellj-insulated, having great rigidity, and well-defined 
mechanical shape. These are wound and embedded inj rect- 


GENERAL VIEW oF Wonks, BEXLEY, 


angular slots and 
held in position by 
wooden wedges. 
— The connections 
between the stator 
coils are made by 
means of highly 
insulated cables, 
and are easy to 
trace and locate, 
The brushes are 
of carbon, and the 
whole brush-gear is 
во constructed that 
current is not passed 
through any mov- 
ing parts. The 
exciter is carried on 
a bracket, on the 
outside of the end 
bearing, and is of 
a form of con- 
struction very 
largely adopted 


on this size of 
machine. These 
generators were manufactured by Messrs 
Dick, Kerr & Со. tead V 


By the above arrangement it is only 
necessary to run one engine until such time 
a8 the combined tramway and lighting loads 
exceed 150 Kw. The effect of this on the 
economical working of the plant will be 
readily appreciated by all station engineers, 
The engines were constructed by Messrs. 
Browett, Lindley & Co., of Patricroft, and 
are of the enclosed vertical compound type, 
constructed to drive 285 I.H.P., with а 

of 375 revolutions per minute. 
The steam for the engines is passed through 
Schmidt’s superheaters, S gr engines 
are fitted with Schmidt's patent reheaters, 
by which the steam, in passing to the 
high-pressure cylinder, gives up a pro- 
portion of ite superheat to the steam 
entering the low-pressure cylinder, thus 
reducing the temperature of the steam as 
it enters the high-preasure cylinder to about 550° F., or a 
little below 200° superheat, the steam itself having been 


Vew oF PorLeR House вножіхо Pomps, dc. 


initially superheated 800°. The engines are fitted with 
sensitive governors acting on the high-pressure cut-off. Th 
are also fitted with a device for controlling the speed whilst 
running, within a range of about 5 per cent., to facilitate 
paralleling the alternators. 

With a view to obtaining the best possible load factor, a 
battery of 240 cells, supplied by the Hart Accumulator 
Co., has been installed, and is to be worked in conjunction 
with an automatic Highfield motor-booster, which will have 
the effect of smoothing out, as it were, the great irregularities 
which are inherent to the demands for energy by an electric 
tramway. Thus, whilst the energy furnished to the tram- 
ways will fluctuate from zero to an amount considerably 
exceeding the normal full load of one engine, the engine 
itself will be subjected to a steady load a little in excess 
of the mean of these fluctuations. The battery is composed 
of standard lighting type cells in lead-lined wood boxes. 
It is capable of giving 50 amperes at 500 volte for eight 
hours, 200 amperes for one hour, and 400 amperes for a 
short period. 

The Highfield combination consists of three machines—e 
motor, booster and exciter, coupled together, and running at 
950 revolutions per minute. The motor and exciter both 
work off the tramway bus-bars, and the booster will give 
а maximum voltage of 120, a normal current of 200 
amperes, and a maximum of 400 amperes. 

This set, which was supplied by the Electrical Construc- 
tion Co., of Wolverhampton, is situated in a recess at the 
side of the engine room, where algo are a rotary converter 
and a small auxiliary switchboard. 

The rotary was supplied by the Phoenix Dynamo Co., of 
Bradford, ard. is a 
20-Kw. machine, 
running at 1,500 
revolutions per 
minute. Ite func- 
tion is to supply 
the late lighting 
load at night, from 
the battery, enabl- 
ing the rest of the 
plant to be shut 
down. 

The small aux- 
iliary switchboard 
controls the station 
lighting and motor 
circuits and certain 
arc lamps. 

The main switch- 
board was supplied 
by Messrs, Johnson 
and Phillips, and 
measures 29 ft. long. 
The panels which 
control the alternat- 
ing current plant 
are of white marble, 


Hart SroBAGB BATTERY. 


whilst, for the purpose of making & permanent distinction, 
the tramway panels are of polished black slate. 
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The switchboard is arranged for controlling two alter- 
nators, eight high-tension feeders, two continuous current 
dynamos, three continuous current tramway feeders, one 


>. учуз «су 


Each of the two direct-current dynamos has a maximum 
current circuit breaker, single-pole (switch, field-breaking 
switch and resistance, an ammeter, a voltmeter and a shunt 
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charging the battery on the well- E РД | 


known Highfield " system. 

On the high-tension side, each 
of the alternators can be coupled to 
either of two high-tension bus-bars 
by means of a switch-fuse, and each 
of the high-tension feeders can be ae 
put on to either of these bus-bars 
by means of а high-tension change- e 
over switch, with an intermediate 
off position. All the high-tension 
switches are of the horn-break type, 
the switches having laminated brushesand special spark-taking 
brushes, to prevent the laminated brushes getting damaged. 
Each alternator has a double-pole high-tension switch, 
single-pole switch-fuse on the high-tension outer, two-way 
switch-fuse on.the high-tension inner, an ammeter, a volt- 
meter and a field-regulating switch. 
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regulating switch. The tramway feeders each have a single- 
pole switch and a single-pole circait breaker. 

The rotary converter has a s'arting switch, circuit breaker, 
change-over switch, an ammeter, a voltmeter, and a syn- 
chronising switch and lamp. 

The booster generator panel has all the usual switches and 


Vipw or LIGHTING AND TRACTION SWITCHBOARD. 


Each of the high-tension feeders has a high-tension change- 
. over switch, single-pole switch fuse on the outer, two single- 
pole switch fuses on the inner, watt-hour meters, &c., so that 
the feeders can be supplied from either of the high-tension 
ав There is also a switch for paralleling these two 


instruments in accordance with the Highfield system of 
battery charging. 

The engine room presents a bright appearance, being well 
lighted, and faced with glazed bricks right up to the roof. 
A five-ton travelling crane, by Messrs. Carrick & Ritchie, 
is provided,’ worked by means of chains from the floor. 
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The boiler house contains three Lancashire boilers, by 
Messrs. John Fraser & Son, of Millwall, with space for a fourth. 
Two Schmidt patent flue-fired superheaters, capable together 
of heating 6,000 lbs. of steam per hour to a temperature 
of 660° F., the steam pressure being 140 lbs. per square 


TRANSFORMER KIOSK. 


inch, are arranged at the back of the boilers, and were 


supplied by Messrs. Easton & Co., of Erith. The boilera 


are 23 ft. 6 in. long and 7 ft. 6 in. diameter, and are 
fitted with Bennis sprinkling stokers, the latter driven by 
а Pheenix direct-current motor, from the tramway omnibus- 
bars. The hoppers of the stokers are fed by the inclined 
spoute above them. The bunker measures 28 ft. x 24 ft. 
x 3 ft. 6 in, and is arranged on a platform at the 
side of the boiler house, reached by an 
inclined roadway, which permits of the coal 
being shot directly into it from carta, The 
boiler house also contains the condensing 
plant, which comprises a Cole, Marchent and 
Morley compound steam-driven air pump of 
the Edwards pattern. The condenser is of 
the simple jet type, and is capable of dealing 
with 7,500 Ibs. of exhaust steam per hour, 
the condensing water being drawn up from a 
brick suction chamber formed at the side of 
the River Oray, in the rear of the station. 

A fuel economiser containing 96 tubes, 
constructed by Messrs. Arthur Lowcock, Ltd., 
of Shrewsbury, has been erected at the base 
of the chimney, the scrapers being driven by a 
2-B.H.P. Phoenix Co.'s continuous current motor. 

The feed water is also obtained from the 
river, being pumped up by a small auxiliary 
belt-driven pump of Messrs. Hayward Ty ler's 
make, into a storage tank situated in опе 
corner of the boiler house. The water is 
treated in a Braun-Lowener water softener, 
supplied by Messrs, Lassen & Hjort; the 
plant is specified to deal with 1,000 gallons 
of feed-water per hour, and the heat necessary 
for the process is obtained from the feed pump 
exhausta. 

Two Weir feed pumps are provided, one 
of which is а stand-by; each has a capacity 
of 1,500 gallons per hour. 

The boiler room, like the engine room, is extreraely well 
lighted; the superheaters and the boiler fronte are faced 
with white glazed bricks. The whole of the steam and feed 
pi; ng and valvework was supplied by the Sir Hiram Maxim 
Electrical and Engineering Co., Ltd. 

A fitter's shop easily accessible either from the engine or 
boiler room, а suitable store room, and excellent lavatory 


arrangements, which iaclude a bath room, are provided. An 
engineer’s office and the battery room complete the building 
arrangements. The battery room has been arranged to be 
entirely shut off from the engine room, and is only accessible 
from outeide. 

The buildings appear to be substantially and well built, 
and have a handsome appearance; the chimney is octagonal, 
and about 100 ft. in height, with an internal diameter of 
4 ft. 6 in. Thecontractor for the buildings was Mr. Arthur 
Faulks, of Loughborough. 

The whole of the cables have been sunplied by the Anchor 
Cable Co., of Leigh, Lancs, The high-pressure cables which 
are to work at 2,000 volte, are of the concentric type, insu- 
lated with paper and lead sheathed. They are laid in stone- 
ware troughs filled in solid with bitumen. The low-pressure 
distributing cables are triple-concentric paper-insulated, laid 
on the solid system, апа working at a pressure of 200 volta 
on each side of the middle wire, which is earthed at the trans- 
formers. The transformers are, in all cases, placed in iron 
kiosks above ground. Eight of these have been supplied, 
up to the present, by the British Westinghouse Co. They 
contain 15-kw. or 25-kw. Westinghouse transformers in 
the upper portion, for reducing the н.т. feeder voltage down 
to that employed in the distributing network. 

In the lower portion of the kiosk, is installed the switch- 
gear for controlling the н.т. feeder aud four 3-wire dis- 
tributing circuits. There are also two Wright maximum 
demand indicators, and a recording earth ammeter for 
registering earth currents on the middle wire, as specified by 
the Board of Trade, is connected up to the L. T. distributing 
network. 

The length of high pressure lighting feeders is about 10 
miles, and the low pressure distributors will in the course of 
a few weeks amount to 8) miles, exclusive of the street 
lighting cables, which serve about 14} miles of streets with 
260 lamps. Of these 110 are to be 60.c.P. Nernst lampe 
and the remainder 32-c р. glow lamps. 

About 2,000 8-c.P. lamps have been applied for in con- 
nection with the private lighting, the price adopted being 
6d. per Board of Trade unit, with discounts for prompt pay- 
ment. It is not proposed to charge meter rents. As the 
price of gas, supplied by the local gas company, is in the 
region of 4s. per 1,000 cb. ft., the introduction of the elec- 
tric light should prove a boon to the district. 


— —— —— 


View оғ Cark-SHED, BEXLEY HEATH. 


The tramway at present extends from the Erith boundary, 
Northumberland Heath, to High Street, Plumstead, the last 
part being within the Woolwich borough area. 

The line, which is for the most part single track with 
passing places, lies through Bexley Heath, East Wickham 
and Welling, and ends at the terminus of the Woolwich and 
S.E. London Tramways Co. at Plumstead, the total length 
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being 5} miles. The contractors for the permanent way 
were Messrs. J. С. White & Co., and for the overhead 
equipment and cars, Messrs. Dick, Kerr & Co. The tram- 
way rails weigh 90 lbs. per yard, and are of Belgian make, 
the contractors being Messrs. Alex. Penney & Co. The 
points and crossings were supplied by Messrs. Hadfields 
Steel Foundry Co., Ltd. 

The track is standard 4 ft. 8) in. gauge, paved partly 
with basaltic lava and partly with granite setts. 


OVERHEAD CONSTRUCTION. 


The overhead construction is carried out on the bracket 
arm and span wire systems. The former is used over single 
and the latter over double track. 

The poles are lap-welded mild steel, in three sections. 
They are of three sizes: the No. 1 pole, used for straight 
line work; the No. 2 pole, used on curves where pull-offs 
are necessary ; and specially heavy anchor poles, which are 
adopted at the ends of the line, and in the neighbourhood of 
the railway bridge at Wickham Lane. 


type have been provided; each will accommodate 22 
passengers inside and 30 out. The car bodies were oon- 
structed at the Electric Railway and Tramway Carriage 
Works, Preston, and are mounted on Brush standard 
pattern trucks, 

The electrical equipment, which was furnished by Messrs. 
Dick, Kerr & Co., includes two 25-H. P. motors and sole- 
noid blow-out controllers. There are also the usual lamp 
and bell circuits, the headlights, however, being removable 
brass lanterns fitted with parabolic reflectors. The cars 
are also fitted with enclosed type trolley standards, life-guards 
of the Tidswell type, hand and electric brakes and platform 
gates. The cars are substantially constructed, and present a 
handsome appearance internally. 

The capital expenditure authorised for the combined 
scheme amounts to £103,800, of which sum the tramways 
undertaking, which includes the generating station and tram- 
ways plant, is responsible for about £88,000, the remainder 
being for the generators, transformers, and mains for the 
lighting supply. The consulting engineers for the scheme 
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The trolley wire, which is double throughout, is 324 in. 
in diameter, equal to No. 0 S.W.G. It is flexibly 
supported under all brackets with a view to obtaining 
smooth running of the trolley. The trolley wire is fed 
at every mile, where feeder pillars are erected having а main 
feeder switch and four 100-ampere fuses for protecting and 
disconnecting the various trolley wire sections. The trolley 
wire is divided into 4-mile sections in the usual way. 

An interesting feature in connnection with this line is 
the adoption of a complete installation of automatic electric 
signals of the Harison-Jones type for regulating the work- 
ing of the cars on the single line, between passing places 
which are not visible one from the other. The signals are 
arranged so that when a car approaches a passing place, and 
the line is clear to the next passing place, the signal just in 
front of this car is lowered ; should a car be on the single 
line, however, this signal will remain at danger. If the line is 
clear and the car proceeds, it automatically lowers the signal, 
which is immediately released, and the signals are locked 
at danger at both points. When thiscar has reached the 
other loop a contact is made which unlocks both signals, 
and leaves them workable for other cars coming in either 
direction. Each semaphore is fitted with a preference coil 
apparatus, which gives cars coming in either direction a 
preference to pass through, and which can be adjusted for 
either signal as the local working conditions require. 

The tramway feeders, six in number, are insulated with 
valcanised bitumen, and laid solid in wooden troughs. They, 
as in the case of the lighting cables, were supplied by the 
Anchor Cable Co. 

The car-sheds, which are situated at Bexley Heath, were 
erected by the contractor for the generating station, and are 
of similar design. Six tracks are provided in the two bays, 
and steel roller shutters for the doorways. 

There is a paint shop, blacksmith and carpenters’ shops, 
as well ag a mess-room, office and stores. The whole of 
the tracks are supported on 9-in. cross brick piers placed 
at short intervals, thus leaving the space below the tracks 
open for purposes of car inspection and repairs. Efficient 
water and lighting services are also provided. Up to 
the present 12 cars of the double-deck reverse-stairway 


are Messrs. Mordey & Dawbarn, of 82, Victoria Street, 
Westminster. The whole of the plant appears to be of 
excellent construction and well arranged, and if the sanguine 
expectations of the local authorities, in regard to the rapid 
building extension witbin their area, are realised, a proe- 
perous future should await the combined undertaking. 


ELECTRIC TRACTION NOTES. 


(Continued from puge 582.) 


Reading.—Mr. Binns, tramway engineer and manager 
for the Town Council, has made the following minute on a circular 
from the Board of Trade with reference to the construction of 
electric tramcars:— In my opinion, some of the Board's sugges- 
tions are impracticable, and the adoption of certain others would not 
be conducive to the public safety. Such of them as эге free from 
these defects have already been adopted on the tramcars of this 
Corporation.” 


Spen Valley.—The extension of the B. E. T. Co.'s 
tramways from Liversedge to Gomersal snd Birkenshaw has now 
been completed, and trial cars were run over the section last 
Friday. The inspection was satisfactorily carried out, and every- 
thing appeared to be in good order. For the ranning of the cars 
from Liversedge to Birkenshaw, the energy is supplied by the 
Cleckheaton District Council. It ів а single line, and almost joins 
up to the Bradford Corporation's system at Birkenshaw. [t is 
expected that the line will be opened to the public shortly. It will 
then be possible to travel from Dewsbury to Bradford by tram for 
8d., and from Heckmondwike to Bradford for 6d. In the near 
future lines are to be constructed from Birkenshaw to Drigblington, 
Morley and Charwell, and it will then be possible to travel from 
Dewsbury and Spen Valley by tram to Leeds. 


Wolverhampton.—A meeting of the members of the 
Tradesmen’s Association was held on Wednesday in last week, to 
discuss the tramway question, when the following resolution was 
paseed :—'' That this meeting of the Wolverhampton Tradesmen's 
Association requests the Town Council to equip the Sedgley Road 
and Willenhall Road on the overhead system at the earliest possible 
moment, with a view to promptly securing proper and adequate 
inter-communication.” The Tramways Committee met on Friday, 
and this resolution was placed before them. The Committee then 
debated whether the extensions should be carried out on the over- 
head or the Lorain system, and finally a resolution to equip the 
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additional routes with the latter was carried; two members of the 
Committee abstained from voting, and Оше voted against. A 
detailed comparative statement ehowing the estimated capital and 
annual costs of the overhead and Lorain eystems, prepared bv Mr. 
C. E. C. Sbawfield, the borough electrical engineer, was placed 
befcre the members of the Committee, and appended is a summary 
of the estimated capital and annual expenditure on proposed new 
routes :— 


CAPITAL EXPENDITURE. 


Double track constructed, wherever possible, on ANNUAT, 
all routes except Wednesfield Road. EXPENDITURE. 
|: 4 o 5. * a о v 
cd Teža 523 2223 goag 
sez; STES ect] fa £523 роса 
Item. 52 E Lys S252 TL LTS gees 
ы 2233 sore, F223 S2 8 2 
' S E E С део 
Dudley Road.. . . 419.812 417.121 42.691 | £1,773 141.477 — £906 
Wednesfield Road oe 12,582 11,926 956 1,171 1,3135 102 
Willenhall Road :— 
Five ways to Coventry 
Street. А 16 775 14,799 1,976 | 1,531 1,387 147 
Cove ntry Street to 
Deans Road.. ace 5119 1,519 503 054 5965 58 


Waterloo Road .. 15,7% 1,94 1.684] 1.397 1.271 126 


£69.99 202,09 47.900 | £6,779 £600 2720 · 


£7,110 £763 


Single track constructed on all routes except Dudley Road. 


Dudley Road . 419.8912 £17,121 £2,091 ¢ £1773 £1,477 £296 
Wednestield Road „ 012,883 11,926 956 1,421 1,819 102 
Willenhall Road :— 

Five ways to Coventry 


Street . 14072 18,240 832 1,408 1,314 94 
Coventry Street to 

Deans Road . " 5,142 4,549 Баз 654 90 £9 
Waterloo Road ew 11,357 10,609 71 1.210 1.127 e3 


408.265 £67145 45,20 | £6,466 45, s £6838* 


£5,060 £666 


* If Bilston Street, Piper's Row, Cleveland Road to car dep^t is equipped with 
the overhead system, the figure immediately under the one marked * is to be 
taken. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones, — On Monday, the 5th, the Mayor 
(Alderman J. C. Buckwell) officially opened the new municipal 
telephone eystem by ringing up several councillors in succession 
from his office. His Worsbip then, accompanied by the members 
of the committee and representatives of the local prees, adjourned 
to the exchange and made an inspection, being conducted round by 
Mr. J. C. Barnes, the manager, and Mr. A. R. Bennett, the consult- 
ing engineer. The exchange, which occupies a very central posi- 
tion, is situated ір я part of the Pavilion specially altered to suit 
its requirements. The main ewitchboard occupies the whole of the 
side of the switch-room, and is at present equipped for 1,0СО sub- 
scribers with an eventual capacity fcr 5,000, aod as the number of 
applications at present exceeds 1,000, the work of carrying out the 
neceerary extensions is to be proceeded with at once. The board 
works on the central battery system, with a few modifications intro- 
duced by Mr. Pennett. The cables enter the buildirg in the baee- 
ment, and are tben carried to а test and distributing frame, 
whence they are carried to the switchboard above. The wires near the 
exchange are all laid underground, and radiating from this centre 
in all directions are abcut 25 miles of ducts, some of which 
were laid some time ago when the tramways were being constructed. 
Up to tbe present, only about 34 miles of cables have been drawn 
in, and only the subscribers near the exchange are connected up, but 
tbis work is proceeding as rapidly as possible. Beyond the limits 
of the horough the wires are run ou poles, and about 56 miles of 
wire has been run in this way, some of which extends to Shoreham ; 
246 рс1ев and standards have been erected. Last week the work of 
laying the ducta in Hove, which will extend for a distance of 43 
miles, was concluded. It is hoped to open the lines to Burgess 
Hill and Rottingdean in December, and to Steyning in January. 
The whole of the instruments apd the switchboard were 
supplied by tbe  Ericeson-Bell Co., of Glasgow, the cables 
by the British Insulated and Helsby Cables Co, and the 
ducts were laid by Henley's Telegraph Works Co., of London. The 
overbead work апа connecting subscribers ів beirg done by the 
Council's own staff. 


A Dutch and German Telegraph Agreement.— For 
the purpose cf estsblisbing telegraphic communication with their 
Colonial possessions in Asia, the Dutch and German Covernments 
have come to а mutual understanding covered by an agreement of 
eeven clauses :— 

In Clause 1, the Dutch Government undertake to lay and work 
а cable between Bulikpapan, Borneo, and Menado on the north 
cosst of Celcbes, to join otber cables in course of construction 
between Laudangen, Java, and Bandjermasin and Balikpapan. 

In Clause 2, the two Governments agree to form a Dutch-German 
enterprise, ui: der their joint control, to lay а cable between Menado 
and the Palan Islands, Yap Island and Guam, or some other point 
on the American Pacific cable route. A cable is also to be laid from 
the Palan Islands to Sbangbai. The German Government reserve to 
thewselves the rigbt to lay and work communication between Yap 
Island and the American system. 


> 


Tn Clause 3, the Governments accord landing righta fcr 40 years 
for the cables mentioned, and reserve to themselves the right to 
work the iustruments by their own operators, and demand that 
tariffs are to be submitted for their approval. 

Clause 4 provides for a subsidy of 470,00 0 for 20 years, of which 
£18,750 will be paid by tbe Dutch and £51,250 by the German 
(tovernmenta. The latter Government's share may be reduced in 
proportion, should they decide to lay the cable between Yap Island 
and the American system, by the ratio this cable beara to the 
length of the other cables referred to in Clause 2. The subsidy of 
£70,000 will be reduced every year hy a sum equivalent to 90 per 
cent. of the cable receipts. No reductions from subsidy will be 
made on account of interruptions if another route be furnished to 
senders, which has been approved by the two (overnments. 
If tbis is not done, the subsidy may be partly or entirely witb- 
held. Any deductions from subsidy will be divisible between the 
Governments in proportion to their contributions to the subsidy. 

In Clause 5, the Dutch Government grant landirg rights and 
rpecial landlines fur eventual extensions west of the Dutch East 
Indies, The company may work the land lines themselves, and 
the terms are to be mutually settled later. 

Clause 6 provides for the grautirg of similar privileges to this 
company ав are granted to competing companies if they prove 
detrimertal to the company’s interests, 

Clause 7 provides for erbitration. 


Glasgow Telephones.— At last weck’s meeting of the 
Corporation Mr. Russell gave notice of the following motion — 
“That in сорведчепсе of the divided opinion of the Corporation as 
regards the present and future value of the telephone undertaking, 
it be remitted to the Telephone Committee to call in the services 
of an expert in order to report to the Corporation as to the present 
state and value of the plant, and probable depreciation tLat will 
require to be given effect to in order to avoid loss when the 
undertakipg will be sold to the Government at a fair value 10 years 
hence." 


Melbourne Telephones.—A Sydney paper says that 
the Postmaster- General is considering the establishment of uniform 
telephone charges for uniform services in all the States. Sir 
Philip Fysh hopes to be able to reduce tbe charges in some of the 
States witbout loss of revenue; but thinks that it will be ill-advised 
to mske any specific promises until the Cabinet has been consolted. 
Having received reports from America on the successfal working 
of automatic switchboards, the Postmaster-General ie having an 
estimate prepared of the cost of one for 50 telephone subscribers in 
the Commonwealth. It will be built as an experinient, and, it 
successful, they will be generally adopted. The Government has 
abandoned for the present its intended appointment of an electric 
expert from England or America to advise in connection with the 
telephone and telegraph systems. Sir Philip Fysh recognises the 
advantages that would accrue if the systems were placed on a 
uniform and up-to-date basie, but the amount of money involved in 
doing this would run into many thousands of pounds, not st present 
available. The proposed appointment bas been postponed indef- 
nitely, or until Parliament provides а loan for the purpose of 
carry ing out metallic circuits and other improvements. 


New American Cable.— It has been officially announced 
tbat a cable has been laid by tbe Government of tbe United States 
of America between Juneau and Sitka (Alaska). 


Spanish Telephones.—The Minister of the Gobernacion 
of Madrid is receiving offers for the concession of the installation 
and working for a period of 20 years of a aystem of telephones of 
which the exchange will be situated at Palamos, with branch lines 
to San Felin, de Guixols and Palafraggei. 


Telegraphic Interruptions and Repairs :— 


CABLB$, INTERRUPTED, REPAIRED, 
Trinidad-Demerara No. 1 ee ee ee ee Aug. 27, 1901 ee ee 
Dominica-Martinique .. oe T ee ee May 7, 1908 oe ee 
Bt. Lucia-Martinique .. ee өө "T ee May 5, 1902 en ee 
Guadeloupe- Martinique ee n $$ eo May 7, 1902 eo ee 
Puerto Plata-Martinique ee ee ee oe July 10, 1909 ee ee 
Cayenne-Pinheiro T T ee T . Aug. 18, 1902 T 
Bt. Lucia-St. Vincent .. Я “x PM Sept. 19, 1902 „ө 
Reissa-Isea (Yemen)- Camaran oe ee ee Oct, 22,1902 .. oe 
Paramaribo-Cayenne .. T ee ee ee Feb. 27,1908 ,., oe 
New York-Haiti ee eo ee ee ee April 18, 1903 ee oe 
Bolama-Bissao .. ee oe ee .. Aug. 4, 1903 ,. Ss 
St. Jacques- Haiphong .. T ee .. Sept. 28, 1903 .. 

LANDLINES 


Communication with Puerto-Rarrios ee July 28, 1003 


Siberian lines between Omsk-Tomsk ss ee Oct. 3, 1903 ie Oct ber 3 


Wireless Telegraphy.—A Dalziel despatch from Paris 
says that a regular wireless telegraph service will shortly be estab- 
lished between Great Britain aud France, under the auspices of the 
Wertern of Frauce апа the London, Brighton and South Coast 
Railway Ccmpanies. Wireless telegraph stations have been 
equipped at Newhaven and Dieppe. 


Tramear Speeds.— Several L. U. T. Co. car drivers жеге 
summoned at Brentford on 2rd inet, for fast driving, 15, 16 
and 18 miles being tbeir alleged speeds. These tigures the drivers 
denied, and an adjournment was granted to allow witnesses to be 
called. Mr. Montague dSharpe said that the drivers did not appear 
to know at whst rate they really travelled. Не failed to see any 
difference between them and motoriste. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Army Contracts.—Electrical stores, scientific instru- 
merts, wires, and sundry other stores for the War Department. 
See Official Notices to-day. 


Belgium.— October 14th. Tenders are being invited 
until the 14th inst. by the Belgian State Railway Authorities st La 
Bourse, Brussels, for the supply of 205,000 metres cf electric arc 
lamp carbons. 


G.W.R.— October 19th. Tenders are wanted for a year’s 
stores, including electrical lampe, carbons, telegraph apparatus and 
instrumente, copper and cther wire. See Official Notices“ 
October 2nd. 


Halifax.— October 21st. 750-Kw. continuous current 
dynamo and horzontal engine; two Lancashire boilers; three-pbase 
cable, far the Corporation. See Official Notices” to-day. 


Harrismith.— October 19th. Water-tube boilers, 25 
and &0-Kw. steam alternators, and other plant. Вее Official 
Notices " September 25th. 


N 
Jobannes burg.— November 16th. Gas producer plant; 
gas engines ара dypamos. Alternative :— Water: tube boilers, steam 
engines or turbines, electric ререгвіогв, and other plant. Fer the 
municipal tramways and electrical supply scheme. Вее Official 
Nctices " August 28th. 


Kilmarnock.—November 18th. Lancashire bcilers ; 
ergines and dynamos; старе; battery; and switchboard for elec- 
tricity scheme. See ‘ Official Notices” to-day. 


King’s Norton,— October 10th. Overhead construction 
for three miles of line. See Official Notices" September 25th. 


Leeds.— October 17th. Surface condensing plant for 
tbe electric lighting department. See Official Notices October 
2nd. 


London.— November 3rd. Engine, dynamo, wiring, 
&c., for an installation at the Abbey Mills Pumping Station at West 
Ham, for the L. C. CO. See “Official Notices” October 2nd. 


Nelson.— October 19th. One 400-Kw. engine and 
dynamo. See Official Notices“ to-day. 


Paris.— October 15th. The Under-Secretary of Posts 
and Telegrapbs, 103, Rue de Grenelle, Paris, is prepared to 
receive offers for the supply of all ewitcbboards for telegraphic and 
central postal telephones, Conditions from above mentioned. 


Portugal.— October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for tbe electric lighting of the town of 
Macao in the Portuguese Colonies. 


Rouma nia.— October 10th. Tenders are being invited 
until October 10th by the Rouwanian State Railway Authorities in 
Buchsrest, for the installation of a ccmplete electric lighting plant 
at the railway works in that city. 


Salford.— October 19th. 
Pendleton central car der it. 
25th. 


Salford. — October 15th. 
Pendleton Central Саг Depót. 
tramways manager. 


Spain.— October 22nd. Tenders are being invited until 
the 22nd inst., by the municipal authorities of Aranjuez (province 
of Madrid), for tbe concession for tbe electric lighting of tbe town 
during а period of four years. Tenders ате to be sept to El 
Secretario del Ayuntamiento de Aranjuez (Madrid province), whence 
particulars may be obtained. 


Spain.— October 26th. Tbe Municipal Authorities of 
Munera (province of Albacete) are inviting tenders until the 26th 
inst. for the concession for the electric ligbting of tbe town during a 
period of 20 years. Particulars may be obtained from, avd tenders 
are to be sent to, El Secretario del Ayuntamiento de Munera 
(Albacete). 


Swansea.—October 31st. Permanent way, rails, special 
work, overhead equipment, cables, ducts, &c., for tramways. Bee 
" Official Notices " September 25th. 

Swansea.— October 3let. "Росія, troughs, cables, wires, 
street boxes, &c. See Official Notices” September 25th. | 


Sweden.—October 15th. Tenders are being invited by 
the municipal authorities of Gelfe until October 15th for the supply 
of six electrical cranes. 


Swindon.—October 14th. Maximum demand indicators 
and fuse boxes for one year. See "Official Notices” to-day. 


Todmorden.— October 81st. Lancashire boiler ; steam 
dynamos, pumps, switchboard, battery, cables, crane, &c., for 
electricity supply. See Official Notices " to-day. 


Sundry machinery for the 
See “Offcial Notices" September 


Electric lightirg of the 
Specifications £3 3s, from the 


CLOSRBD. 
Barnstaple.— The Т.С. bas accepted the tender of 


Messrs. Alger & Co., Barnstaple, for wiring the music ball for the 
electric light. 


Bermondsey,— On Tuesday the Borough Council con- 
sidered tbe following tenders for the construction, supply and 
erection of two 300-kw steam generators, two 20-K w. feeder 
boosters, one 15-Kw. motor balancer, and sundry switchgear and 
connecting cable required in connection with the extensions in 
Rotherbithe :— 


ScrFApuLr I.— Tenders for Willens’ tri; le-expansion engines. 
Amount of tender. Time of completion. 


в. d. Ist set. 2nd set. 
Flectrical Co. i xs s ee 6,327 6 9 6 months. 
International Co. .. ps si .. 6,696 0 0 not stated, 
Johnson & Phillips <a M .. 6,710 0 0 90 weeks 20 weeks 
Siemens Bros. $5 "t a ,. 6.91 0 0 $months 5 months 
Bruce Peebles oe "T ee ee 7,037 0 0 8 55 5 „ 
Dick, Kerr & Co. . x os . . 7,688 0 0 3 M 534 „ 
Crompton & Co. .. n ee . . 7.094 0 0 41 „ 6 „ 
Mavor & Coulton .. is oe eo 111211 Q 4 А Di ws 
Mather & Platt. am E . 7,205 0 0 84 ,, 5 57 
Electric Construction Co. .. 7,34 0 0 31 „ 5 
Thames Ironworks Co. .. 7,,06 11 0 not stated. 


ВснЕргтЕ II.—Tenders for Belliss triple-cxpansion engines. 


350 revs. 400 revs. Time for completion, 

£ s. d. £ s. d. Ist set. 2nd set, 
Electrical Co . 6,559 17 9 6,519 17 9 6 months 6 months 
Johnsou & Phillips ee 6,95 0 0 1,710 0 0 21 weeks. f, months 
Bruce Pecbles . . 7,167 0 0 6,985 0 0 91 months 724 months 
International Co. 7,293 0 0 7,049 0 0 not stated 
Siemens Bros. . zx 7.049 0 U not stated 
Dick, Kerr & Co. . . 7.357 0 0 7,124 0 0 3, months iz worths 
Е.С. Co. "EEG i Tasa 0 0 чынны UR 
Cron pton & Co... 5% e 7.14117 0 44 к td P 
Brit. Elec. Plant Co. xs 7.265 0 0 43 „ bh) „ 
G.E. Со. .. Sa 7,2909 0 0 NEUE „ 
Mather & Platt .. 7,0016 0 O 3; M 51 ^ 


SCHEDULE III.— Tenders, including Engines other than Willans & Belliss. 


i Type of Time for completion. 
£ s.d. engine. Ist se.. vnd set. 
Witting, Eborall . . 5, 18 0 0 Allen“ 44 months 7 months 
Electrical Co. ee 5,178 13 9 Allen“ 6 mo ths 
International Co. .. 5,327 0 0 Brush Not stated 
Ditto .. 2,361 0 0 Allen“ 15 weeks, 
Johnson & Phillips .. 56,100 0 0 Aller“ 19 weeks 21 weeks 
Mather & Platt. . . 5,93 0 0 Sis on“ 4 months > months 
International Co. .. P. 578 0 0 Alley & McLellan 16 weeks 
Bruce Peebles .. oe 5,05 0 0 Allen* 4months 41 inonths 
Brush Со... Ms . . 5,06 0 0 Brush’ Not Stated 
Dick, Kerr & Co... es 5,793 0 0 Allen“ 4 months 44 months 
Crompton & Co, . . . 51717 0 Allen“ 43 „ (4 , 
Mather & Platt. .. 501 0 0 Allen“ 4 ja ФА: 24 
E.C. Со. .. ce ee 5,654 0 0 Allen“ Not stated, 
Crompton & Co. .. .. 5,78 0 0 Alley € McLellan 44 months 6} months 
Brit. Westinpghoure Co. 5,96 0 0 Si-son 6 montis 
Witting, Eborall.. .. 6,024 0 0 Howden 
International Co. ,. 6441 0 0 Howden Bmontbs + 
Jobnson & Phillips . 615 0 0 Howden 22 wecks 
Ditto .. 6,165 0 0 Davey-Pax man 21 меку 2. weeks 
Thames Ironworks . . 6,218 11 0 Allen“ 4 months 5 months 
К.С. Со. .. y5 . 6,571 0 0 Galloway 4 „. 59 ». 
Brit. Westinghouse Co. 6.454 0 0 Howden 8 «x5 6 „ 
Dick, Kerr & Co... .. 6504 0 U Howden 8 * 43 „ 
Е.С. CO. oe ee tolu 0 Howden оо, 13 n 
Mather & Platt .. .. 6569 0 0 Howden 33 „„ 5 „ 
G E. Co. = .. 6.6511 0 0 Howden 3 a 5 „ 
British Elec. Plant Co... 6,615 0 0 Howden 51 mon hs 
International Со. .. 668 0 0 Browet.-Lindley Bi weeks 
420 r.p.m. 
Brit. Westinghouse Co. 6.776 JO 0 Allen’ fi months 
: E. CO s .. 6875 0 0 Davey-Paxman 8 mouths © worths 
Alliance Co. ze .. "7271 0 0 Alley & McLeilan Jiweeks 5 „, 
Internatio: al Co. e 1.592 0 0 Biowett-Lindvey 51 wer кв 
875 r.p.m. 
Biemens Bros. ков 0 0 Ditto Not stated 


* The engines marked with a star in the above list are not in accordance 

with the specification, 

Messrs. Kincaid, Waller, Manville & Dawson, consultirg 
engineers, in a report on tenders, stated the engines included in 
Schedule No. I are of the same manvfacture as those running in ths 
present station, and which have so far given entire sati«faction. 
It would, in their opinion, be a mistake tu pu: in a different g-ade 
engine. The Electrical Со 'в tender was the lowest 1n Schedule I. 
This company are the representatives of tbe Allgemeine Elektri- 
citiits Gesellschaft, of Berlin, and all their electrical apparatus 
would be constructed in Germany. Toe trades union rate of wages 
as called for in the specification, could vot, therefore, be euforced. 
The next lowest tender i8 that of the Internstional Co., who are tbe 
agente for the Société Internationale d'Ele-tricite, Lic ze, Belgium. 
The same objections apply to this firm beiog foreign as to the 
Electrical Co. in regard to the wages question. In regard to both 
tbe above foreign tenders thera is au important question to be con- 


‘sidered, namely, that of repairs and spare parta, as should anything 


go wrong with the electrical apparatus there will be inevitable 
delay owing to the factories being in foreign couniries. The time 
of delivery of tbe first set for Mesers. Johnson & Phillips, the 
lowest British tenderers, was agaivet them, and so the consulting 
engineers concluded by recommending tbe acceptavce of either 
Messrs. Siemens Bros.’ tender, ur tuat of Меввгв, Dick, Kerr & Co. 

The Borough Council unanimously resolved to ассере the tender 
of Messrs. Siemens Bros. with a Willans engine at £6,893. 

The following tenders were received for the coustruction, supply 
and erection of two dust destructor cella with furnace, flues, &c., 
and storage bins, one water-tube boiler and brickwork pettiuy, one 
water-etorage tank with supports for same, and the consequent 
extensions to steam, fred and exhaust piping systems: — Me“ ers. 
Hughes & Stirling (accepted), £3,837 ; Messrs. Heenan & Froude, 
£4,754. 


Bexhill-on-Sea.—The U.D.C. bas accepted the tender of 


Messrs. Babcock & Wilcox for the supply of pipework for the 
electric light works, at £528 7s. 
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Bristol. — The T. C., on October Ist, accepted the 
following tenders :—Meesrs. Babcock & Wilcox, Ltd., London, for 
boilers, at £9,324; Messrs. Oliver & Co., Ltd., for arc lamps, at 
£2,556; Messrs. Alley, MacLellan & Co, Ltd, Glasgow, for con- 
densing plant, at £3,285; Messrs. Ferranti, Ltd., for switch gear, at 
£395 10s.; Newton Electrical Engineering Co., Ltd., Taunton, for 
motors, at £509; Messrs. J. P. Hall & Sons, of Oldbam, for pumps, 
at £408; British Westinghouse Co., for exciters, at £744, and trans- 
formers, at £724; Messrs. Doulton & Co., Ltd., for water softening 
plant, at £352; Mr. C. A. Hayes, erection of arc lamp standards, 
£575. 


Dewsbury.—The T.C. bas accepted the tender of Messrs. 
Siemens Bros. & Co., of London, fora 300-Kw. dynamo, with engine 
for the electricity works, 


Dundee,—The Electricity Committee has accepted the 
tender of the British Insulated & Helsby Cables, Ltd., fcr relaying 
tbe distributing mains in the central] area. The contract includes 
three single paper-insulated and lead-covered cables, laid solid in 
three chase troughing. Mr. John Carnegie, of Dundee, has received 
the contract for taking down the wall between the two engine 
rooms at the electricity works. 


Epsom.— The U.D.C. has accepted the tender of Messrs. 
Roll & Taylor, of Epsom, for the erection of the refuse destructor 
buildings and shaft, at £1,474 and £295 respectively. 


Hastings.—The T.C. on Friday accepted the tender of 
the Key Engineering Co., Ltd., of London, for the supply of 
Stanley magnetic suspension meters at the following prices:— 
75 10-ampere, £4 58. each; 37 25-ampere, £5 108. each; 13 50- 
ampere, at £7 each. 

Contracts have also been recently placed with the same company 
by the Southport Corporation for 74 “Stanley” meters; the 
County of London Electric Lighting Co. for 75 meters; the Bexley 
Corporation for 50 meters, and by other undertakings for smaller 
trial orders. 


London.—The following tenders have been received by 
the London County Council for the supply of low-tension switch- 
boards forthe sub-stations at New Cross and Camberwell :— 

Bertram Thomas, Manchester (accepted) .. ee . £1,746 2 


J. G. Statter & Co., Birmingham oe ds ee 1,935 19 
The Electrica] Co., London es ae s$ b. os 1.981 1 


Kelvin and James White, Glasgow  .. 9,008 9 
Frank Suter & Co., London ©» as m sa à 2.021 8 
Electrice Construction Co., Wolverhampton .. T oe 2026 0 


William Sanders, Wednesbury .. n oe es iis 2,027 0 
Siemens Bros. & Co., London ee ee ee ee * 9 
Electric and Ordnance Accessories Co., Birmingham . 2,098 19 


EEE 


Cowans, Ltd., Manchester i at s es НЕ 2,110 5 
Dorman & Smith, Manchester .. we ss es ite 2,202 0 
British Westinghouse Co., London  .. гж cs 2,223 0 
Berry, Skinner & Co., London .. EM os ae - 2,270 0 
Ferranti, Ltd., Hollinwood Pu эле es vs rem 2,336 0 
A. Reyrolle & Co., Hebburn-npon- Tyne э» ee we 2, 83 4 
International Electrical Engineering Co., London s 2,684 4 
Torque Electrical Engineering Co., London $4 T 2,699 8 
Elliott Brothers, London.. iss өө T аа 2.836 2 
Clift Manufacturing Co., London NE ix V T 8.030 0 

0 


General Electric Co., London .. a ee vs is 8,039 


London.—The New System Private Telephone Co., Ltd., 
bave secured the order for installing their system of private tele- 
phones in the offices of the Metropolitan Asylums Board. 


Metropolitan Asylums Board.—At the last meeting of 
this Board it was announced that a letter had been received from 
the Local Government Board sanctioning the proposal of the 
managers to enter into a contract with Messrs. Buchanan and 
Curwen, of Victoria Street, for the wiring of the Children’s Home 
at the Tooting Bec Asylum, for electric lighting purposes, at a 
a of £398, without in the first instance advertising for sealed 
tenders, 


Neweastle-under-Lyme.—Tbe Corporation has placed 
the contract for the storage battery with the Electrical Power 
Storage Co., Ltd. 


Paisley.— Messrs. W. T. Glover & Co., Ltd., have ob- 
tained the contract from Mr. W. M. Murpby for the whole of the 
mains, ducts, troughing, excavation, &c., in connection with this 
extensive tramway echeme. The accepted price is £13,088. 


Reigate.— The T.C. has accepted the following tenders 
for additions to its electric lighting plant:— Messrs. Babcock and 
Wilcox, Ltd., for one water-tube boiler, economiser and brickwork 
(£1,209), and for eteam exhaust and other pipes (£681); the 
General Electric Co., Ltd., for one 200-K w. steam alternator, coupled 
to a Belliss & Morcom engine (£1,744); Messrs. Cowans, Ltd., for 
switchboard and instruments (£104); the Wheeler Condensing and 
Engineering Co., for condensing plant and cooling tower (£1,107). 
When this expenditure has been made, the Council will be iu a 
position to double the earning power of the undertaking, which, at 
present, is £3,000 per year. The Electric Lighting Committee also 
propose to provide for another 200-kw. alternator at a cost of 
£4,500. It was stated that, in considering the tenders, the Com- 
mittee had been careful to eliminate all German tenders and 
German work, ав they considered tbat the work would be best 
done by Englishmen, and that English machines would be Letter 
&nd more durable. 
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Rochdale.—The T.C. has accepted the tender of the 
Brush Electrical Engineering Co. for the supply of new tram an. 


Stalybridge.— Twenty double-deck cars, fitted with 
Westinghouse motors, controllers, and magnetic were 
recently ordered for the Stalybridge, Hyde and Moesley Tramway, 
and ten additional cars, fitted with similar apparatus, are now to be 
supplied by the British Westinghouse Co., who are making th 
entire equipments at their Trafford Park works. 


Stoke-on-Trent.— The T.C. has accepted the tender of 
Messrs. Crompton & Co., Ltd., of Chelmsford, for piping at the ев 
tricity works, at £482. 


Sutton.— The tender of the New System Private Tele. 
phone Co., Ltd., for installing a complete system of private telephone 
in the Banstead Road Schools, Sutton, belonging to the Metropolitan 
Asylums Board, had been accepted. 


Scarborough.—Messrs. C. A. Parsons & Oo. hare 
received an order from the Scarborough Electric Supply Co., Ltd, 
for the supply of two 300-kw. special traction turbo-dynamo, 
450—550 volts, complete with surface oondensers and air and cir 
culating pumps; also from the Dalmellington Iron Co. for one 
200-Kw. turbo-dynamo, 500 volts, complete with condenser. 


Wandsworth.—Messrs. McMurray’s Royal paper mills, 
Wandswortb, were recently burned down, and the contracta for the 
reconstruction and electrical equipment have just been let. The 
directors have placed the entire reconstruction in the hand 
of Messrs. Handcock & Dykes, of Westminster. The original 
works were driven throughout by steam engines, the greater part of 
which, together with a number of boilers, were destroyed in the 
fire. Under the new scbeme, while retaining four or five boilers for 
the production of steam for heating purposes and for working one of 
the paper machines, all the rest of the power will be supplied by s 
bituminous prcducer gas plant. Two out of four of the Willans 230- 
нр gas engines drive direct on to shafting, from which the beaten 
are driven, the remaining machinery, including one of the large paper 
machines, being electrically driven by means of continuous current 
220-volt motors, The directors have satisfied themselves that when 
the scheme is completed in accordance withthe plans the engineers 
have prepared, they will effect a saving in fuel, and in other dire 
tions, which will repay the cost of the new power plant in abont 
three years. 

The following is a list of tenders for two continuous curreat 


generators for direct coupling to 230-в н.р. gas engines, main 

switchboard, 33 motors, aggregating 350 B.H.P., main cables for 

power, and electric lighting :— 
Bruce Pecbles & Co. (accepted) 56 T ok 9 £6,216 0 0 
Bruce Peebles & Co. oe ee oe oo oo ee eo 6, e 0 
G. E. Taylor & Co. sá ie ae és " s 69394 00 
Greenwood & Batley ee ee ce ee oe ee ee 6,414 9 0 
Siemens Bros. (exclusive of 50-н.р, Callender House motor) .. 6,502 0 0 
Johnson & Phillips Sue” des — же EL. жо, ge .. 6,506 0 0 
Dawson & Co. E се ele 2. "s Tm x .. 6,606 0 0 
J. Н. Holmes & Со. % M MM o 00 
Electromotors, Ltd. e = ба ә е m ee 6,55 10 0 
Bergtheil & Young ee ee ee ee ee oe oe eo 9,728 18 0 
Mather & Platt ә >s A 2s vs 49 . 17,084 0 0 
Crompton & Co. ee ee ee ee ee ee ee 7,088 0 0 
М arryatt & Place.. ee ee ее ее ee ee 1,883 0 0 
Dick, Kerr & Co. ee ee ee oe ee ee eo 7,625 0 0 
Drake & Gorham .. Se PE ws ve АЕ 9,460 0 0 
Engineer's estimate Oe ае se ES 6,700 0 0 


The tenders for four 230-5 н.р. gas engines, bituminous producer 


gas plant, overhead traveller, aud all accessories were :— 


| 


— Seo. II. Bec. III. Sec. IV.] Total. Delivery. 
Willans Robinson :— £ £ £ £ 
Mason (accepted) ..| 92,407 | 5,950 850 8,757 | Accepted tender 
Mond ae КЁ ..| 8,662 1 6,950 350 9,962 37 wee 
J. E. H. Andrew & Co.:— | 
Wilson. . | 2,484 | 8,088 815 10,887 Plant and gepgines 
within 10 months. 
Premier Gas Engine Co. :— | 
Mond .. js . . . 3, 360 17,758 280 11.398 48 weeks. 
Richardsons Westgarth :-—- 
Mason single engines .. | 2,467 | 10,270 415 19,152 | Producer sud 
Mason tandem engines 2,167 | 10,720 415 13,6002 three engines 
Horshay single engines 2,503 | 10,270 415 18,111 within 26 weeks. 
Horshay tandem engines 2,503 | 10,770 45 13,634 
Mond single engines .. 3,06] | 10,270 415 11,846 
Mond tandem engines.. | 3,661 | 10,720 415 14,796 
Cross!ey Bros. si .. 1 8,055 | 9,650 650 13,255 Gas plant and Sen- 


gines in 10 months. 
Power Gas Corporation :— 
NSOO-B.M.r. gas Plant. | 3,487 — — — — 
10,000-n. U. P. gas plant ..| : - 
Engineer's estimate ee | 2,527 | 6,864 335 With contin- 
gencies. 


FORTHCOMING EVENTS. 


Friday, October 9th.— Holborn Restaurant (Crown Room) ; Electro- 
Harmonic Society. First Smoking Concert of the 
season. 

Saturday, October 10th.—At 2 p.m. North of England Institute of 
Mining and Mechanical Engineers. General meeting 
at Newcastle. Election of members, &.; the Neu- 
Catrice portable electric miners’ lamp will be 
exhibited, 
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Wednesday, October 14th.—At 6.45 p.m. Institute of Marine 
Engineers Annual Dinner at Great Eastern S. ation 
Hotel, E.C. 

At 7.30 p.m. Institution of Mechanical Engineers. (Gra- 

duates' Association). Papers by Mr. Wm. McDonald on 
“The Design of a Town's Tramway Scheme." Prof. 
A. B. W. Kennedy, F. R. S., in the chair. 

Saturday, October 17th.—At 3 p.m. Junior Institution of Engineers. 
Visit to the new Vauxhall Bridge Works. 

Thursday, October 22nd.—Institution of Electrical Engineers 
(Leeds Section). Paper on “Some Notes on Steam 
Turbo-Electric Generating Plants,” by G. Wilkinson. 


LEGAL. 


KNIGHT v. тни ISLE oF Монт ELECTRIC LIGHT AND 
Powers Co., Lrp. 


Тнв matter of Knight v. the Isle of Wight Electric Light and Power 
Co., Ltd., was before Mr. Justice Bucknill in the Vacation Court on 
Wednesday, on a motion by the plaintiff for an interim injunction 
restraining the defendants until the trial or further orders from 
committing or continuing an alleged nuisance by reason of nois3, 
smell and vibration. On the application of counsel, his Lordship 
directed the motion to stand over until the next sittings. 


Вохр v. THE British Exvecrnic Street Tramways Co., LTD. 


Тиш matter was before Mr. Justice Bucknill in the Vacation Court 
on Wednesday, ona motion by the plaintiff asking for an interim 
injunction to restrain the defendant company until the trial or 
farther order from dealing with the asseta of the company. On the 
application of counsel, his Lordship directed the motion to stand 
over until the second motion day of next sittings. 


Frencu Exvecrric Ілантіма Boarps. 


Тнв matter of the French Electric Lighting Boards, Ltd., was 
before Mr. Justice Bucknill sitting as Vacation Judge on 
Wednesday on a petition of the Electric Lighting Boards, Ltd., and 
its receiver for the compulsory winding up of the company. Counsel, 
who appeared in support of the petition, said the petitioners were 
judgment creditors, and 16 had been arranged that the petitioners 
should accept the personal undertaking of the managing director to 
рау a certain sum if the petition was adjourned until the first 
petition day of the next sittings. His Lordship adjourned the 
hearing of the petition as requested. 


ACETYLENE Gas AND ELECTRIO SMELTING Co., Ly. 


In the Vacation Conrt on Wednesday, before Mr. Justice Bucknill, 
the matter of in re the Acetylene Gas and Electric Smelting Co., 
Ltd., and in re the Companies’ Acts came up on a motion to rectify 
the register of the company by striking out the names of certain 
persons which had been put upon it as shareholders without their 
authority. The company was not represented by counsel, and his 
Lordship made the order asked for. | 


NOTES. 


Trying to Avoid Electrification.—At the last meeting 
of the Great Northern Railway Co., Lord Allerton stated that to 
some extent the decision as between steam and electric power will 
depend on whether a steam locomotive can be designed and con- 
structed which will give much greater acceleration, coupled with 
more tractive power, without unduly increasing and concentrating 
the weight. We now read in the Times tbat quite recently the 
company have introduced an engine of an entirely novel type, 
which has been designed by Mr. H. A. Ivatt, the company’s 
engineer, and erected at the Doncaster works, and is now under- 
going a series of experimental trials. This engine is intended to 
haul the heavy suburban trains over the somewbat severe 
gradienta of the Great Northern line between King’s Cross, Highgate 
and High Barnet, on which stretch of 114 miles, it is anticipated, no 
fewer than eight minutes will eventually be saved by the stopping 
trains. “ Тһе engine, which has quite an imposing appearance, is 
really one of the ordinary eight-coupled goods engines, deprived 
of its tender, and provided instead with side tanks of large 
capacity, fitted with condensing apparatus, and slightly lengthened 
frames, coal bunker, and a pair of radial wheels. The cylinders are 
20 in. x 26 in, and the driving wheels have a diameter of 
4 ft. 71 in. The engine weighs about 80 tons, and is fitted with 
four safety vslves instead of two, as is usual. The total heating 
surface is 1,438 sq. ft.; grate area, 244 sq. ft.; and the working 
pressure 175 lbs. per sq. in. The tank holds 2,000 gallons of water, 
whilst the bunker has а capacity of 4 tons of coal With an 


average cylinder pressure of 160 lbs, the tractive effort of the 
engine is approximately 30,000 lbe., which is expected to suffice to 
accelerate at the rate of 1:5 ft. per second a load of 250 tons, во 
that a speed of 30 miles an hour may be attained within half a 
minute of the engine starting." 


To-Night's Electro-Harmonic Concert.—To-night at 
8 o'clock the first smoking concert of the Electro-Harmonic Society 
for the 1903-4 season, will be beld at the Holborn Restaurant 
(Crown Room). Mr. Martin F. Roberts, the assistant engineer-in- 
chief at the G.P.O., will occupy the chair. The programme is a 
very attractive one. The vocalists will be Messrs. Harper 
Kearton, George May, W. H. Brereton and Bertram Mills, 
also the Westminster Glee Singers. Mr. Harry Tipper will 
perform some silver bell solos; and Mr. Alfred Izard will render 
pianoforte solos. Of the humorous description there will be 
recitations by Mr. W. G. Churcher, songs by Mr. Fred. Stephens, 
and a sketch by Mr. Geo. Bchneider. 


London County Council.— The Council on reas- 
sembling on Tuesday decided to sanction the borrowing by the 
Hackney Borough Council of £906 to defray the cost of additional 
mains, and to lend £8,600 to the Fulham Council for electric 
lighting plant and meters. 

The Highways Committee reminded the Council of the notice 
served last July by the Metropolitan District Railway Co. of 
intention to lay mains along Fulham Road, King’s Road, Uverdale 
Road and Lots Road, Chelsea, as shown upon plans which were 
disapproved at the time. Since then the Underground Electric 
Railways Со. had submitted for approval cross-sections of three of 
the roads where the proposed mains would cross those thorough- 
fares, indicating the position of the sewers affected. Having con- 
sidered the further particulars, the Committee stated that there 
appeared to be no objection to the works being proceeded with, and 
they had therefore sanctioned them. 

It was stated by the Building Act Committee that approval had 
been given to plans submitted by the Charing Cross and Strand 
Supply Corporation for the conversion of the generating station in 
Maiden Lane into a distributing station. Approval waa given to 
plans presented on behalf of the South London Electric Supply 
Corporation forthe construction of three water cooling towers in one 
11 and a motor house at the generating station at Loughborough 

unction. . 


Obituary.—We regret to announce the death, at Cam- 
buslang, near Glasgow, where for some years back he has been laid 
aside from active duty through ill health, of Mr. George Henry 
Midgley, formerly chief superintendent of postal telegraphs at 
Glasgow. Long before the telegraphs became State property, Mr. 
Midgley held responsible positions in the service of the Electric 
Co.—the principal éoncern conducting telegraphic business in pre- 
transfer days—which he joined, во far back as 1848, at York; and 
it was under bim, as chief superintendent, that the staffa of the 
several competing telegraph companies at Glasgow—Electric, 
Magnetic, United Kingdom and Universal Private—were first 
organised in 1870 to carry on there the service thenceforward per- 
formed in connection with the Post Office. The selection of Mr. 
Midgley for this exceptionally responsible appointment proved not 
only highly acceptable to the different contlicting interests directly 
affected by the Government's new acquisition, but also very grati- 
fying to the great trading community of Scotland's most important 
business centre, where Mr. Midgley's courteous, affable manner 
and particularly obliging disposition had marked him out as 
eminently qualified for such a post; His somewhat early demise is 
sincerely mourned by a wide circle of old friends. 


Institute of Marine Engineers.i— The Council of 
this Institute have awarded their Denny Gold Medal to Mr. 
C. W. Barnes (Assoc. Mem.) A.I.E.E., of the electrical engineering 
department, Northampton Institute, E.C., for his paper, "The 
Electric Lighting of Merchant Vessels." 


Berlin High-speed Trials.—It is reported that the 
Siemens car on the Marienfelde and Zossen line made a maximum 
speed of 125 miles an hour on October 5th. 


The Junior Institution of Engineers.—On the 
invitation of the British Fire Prevention Committee а large number 
of members of this Institution paid a visit to the International Fire 
Exhibition at Earl's Court on October 2nd. 


Promotion by Merit. — An interestipg scheme for 
the advancement of apprentices by merit has been adopted by 
Messrs. Richardsons, Westgarth & Co., Lid, of Hartlepool Engine 
Works. Marks are given for time-keeping, good conduct aud 
industry, and examinations passed in science and mathematics. 
The maximum number of marks attainable, exclusive of esawina- 
tions, is 80, and apprentices who obtain 60 marks receive an 
addition of 6d. per week to their wages, with further increase for 
higher marks; as each examination counts 20 marks, it is evident 
that a steady and industrious apprentice may easily derive con- 
siderable pecuniary benetit from the scheme. Moreover, promotion 
in the workshops and admission to the drawing oflice depend 
upon the marks obtained. Altogether the scheme appears to be one 
which is well worthy of imitation, as it is bound to be advanta;coua 
to both apprentice and employer. 
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Milan Exhibition, 1905.—In 1905 there will take place 
at Milan & great exhibition, the programme of which includes a section 
for the application of electric traction to transport by land and sea, 
and a section specially devoted to telegraphy, telephony, &c. 
The section devoted to means of transport by land will be the most 
important in the exhibition, and, naturally, the applications of 
electricity will be numerous. The following isa list of the various 
groups devoted to electric traction:—Group I.: Central electric 
stations Group IL: Electric lines and materials for the line. 
Group III.: Rolling stock. Group 1V.: Different applications of 
electric traction. Group V.: Documents. The section for tele- 
praphy, telephony, &с., is classified as follows: — Group I: 
Projects. Group IL: Postal material Group III.: Telegraph 
lines. Group IV.: Wireless telegraphy. Group V.: Telephone 
lines. 


Electric Signalling.—An installation of Westinghouse 
electro-pneumatic signalling apparatus has been made in connection 
with the new station of the Lancashire and Yorkshire Railway at 
Bolton. 


A Capital Cure for Smoke Nuisance.— We read that 
the Glasgow sanitary inspector, in a report on tbe emission of 
hlack smoke in the city, states that Messrs. Robert Laidlaw & Son, 
Ltd., Broomhill Ironworks, have installed motors for electric 
driving, with power obtained from the Corporation Electrivity 
Department, thereby considerably reducing their load on the steam 
boilers. Previous to the improvements being carried out, the report 
alleged, this chimney was, without exception, the worst in the city. 
The latest prosecution diagram showed 57 minutes of black smoke 
in а 60 minutes’ observation. Two diagrams taken since the altera- 
tions show no black smoke whatever. 


The Iron and Steel Institute. — It has been resolved 
to hoid tbe next annual meeting in New York on October 24th, 
25th and 26th next year. After the meeting there will be an ex- 
carsion to Philadelphia, Washington, Pittsburg, Cleveland, Niagara 
Falls and Buffalo, returning to New York on November 10th. 


Fire.— Damage to the extent of £1,000 has been done by 
fire at the Kidderminster Electric Tramway depos. 


The Royal Traffic Commission.—The four members 
of this Commission who are studying rapid transit matters in 
America, have made an inspection of the New York underground 
railway work under the guidance of engineer W. Barclay Parsons. 


Bexley Electricity Works Opening.—The official 
opening of the Bexley electric tramways and lighting systems took 
place ор the 1st inst. After a visit to the generrting station at Bexley, 
where the Chairman of the Council, Mr. W. V. Hudson, J.P., C.C., 
switched on tbe current, the members of the Couucil and their 
guests visited the car-shed at Bexley Heath, and made an 
inaugural trip over a portion of the tramway system. Subsequently 
a luncheon was beld in the Public Hall, sundry toasts and speeches 
following. Among those who spoke were the chairman of the 
Council, Mr. W. V. Hudson, J. P., Sir W. Hart-Dyke, M. P., repre- 
eentative of the division in Parliament, and Messrs. Mordey and 
Dawbarn, the consulting engineers for the scheme. Mr. Mordey 
referred to the disabilities erroneously supposed to occur with an 
alternating system of distribution, especially in the matter of motive 
power supply. He anticipated no great advance in efficiency in 
electrical plant, as its efficiency was already exceedingly high. At 
the conclusion of tbe proceedings the chairman was the recipient of 
а souvenir from the contractors, who numbered some 14 in all. 


Personal.— Mr. Н. Babington Smith has taken up the 
duties of secretary to the Post Oflice, in succession to Sir George 
Murray, who has been transferred to the Treasury. 

Mr. Henry M. Sayers, M.I.E.E., has left the staff of the British 
Electric Traction Co., and is carrying on a consulting practice at 36, 
Victoria Street, Westminster. 


Appointments Vacant.—Switchboard attendant for 
Falkirk (254); assistant electrical engineer for Oldham (£100); 
shift engineer for Reading Tramways (358в.); clerk of works for 
Swindon Corporation tramways (£3 33); assistant electrical engi- 
neer for Shipley (£110); switchboard attendant for the Dudley 
lighting and tramway power station; general clerk (£104), and 
switchboard atteadant (30a.', for the Bermondeey electricity depart- 
ment. Sce our advertisements to-day. 


THE CENTRAL STATION ENGINEER. 


Мв. С. Н. YEaman, assistant electrical engineer to the Islington 
Borough Council, has been appointed chief assistant and distribut- 
ing engineer, at his present salary of £300 a year. 

Mr. Percy E. licnorr, one of the senior engineers-on-watch at 
the City of London Electric Lighting Co.'s station, Bankeide, has been 
appointed assistant engineer and works manager to the Islington 
electricity undertaking, at a commencing salary of £200, rising by 
two annual increments to £250. There were 101 applicants for the 


рові, subsequently reduced to 12, which were interviewed by the 
Lighting Committee. 


Оп Wednesday last week, at the Croydon Town НАП, Mr 
J. авлу Scort, borough electrical engineer, was the recipient 
of a silver tabie set from the offisials of tbe Corporation, to 
commemorate hia marriage. The town cieck (Mr. F. C. Lloyd, 
expressed the pleasure which it gave him to make the presenta- 
tion, as an expression of the good feeling tbat had existed 
between the borough electrical engineer and bis brother officials of 
the Corporation. Не had no doubt that good feeling would con- 
tinue, and he wisbed Mr. and Mrs. Scott every happiness. Mr. 
Scott thanked the town clerk for his kind words, and expressed the 
gratitude of himself and his wife to the donors for their handsome 
present. 

Mr. H. S. Busun, assistant electrical engineer to the Epsom U. D.C., 
has resigned his post, And the vacancy has been filled by the pro- 
motion of Mr. GI. LI Nd, the second assistant. 

Mr. D. TarrERsALL has resigned the post of electrician to Mr. 
Harris, of Iagleton, in order to take up the porition of manager to 
the Ingleton Electric Lighting and Power Co., Ltd. 

One day last week the staff of the Morecambe Corporation 
electricity works were entertained at tbe Grand Hotel by 
Mr. Park, the borough electrical engineer, who is leaving to take 
up the post of chief electrical engineer to the Port Elizabeth autho- 
rities, South Africa. The dinner was made the occasion of present- 
ing him with a silver cigar and card case from the members of tae 
staff. Aldermsn CARLETON, chairman of the Electric Light Com- 
mittee, made tne presentation. Mr. Pape, in acksowledging if, 
said that he hoped he would have the pleasure of seeing some of 
the present staff out in South Africa with him. An enjoyable 
evening was spent; there was a capital musical programme, to 
which nearly every member of the staff contributed, and the 
evening closed with the singing of Auld lang syne.” 

At a meeting of the Shipley District Council on September 29th, 
Mr. R. 11хо ку moved the adoption of the minutes of the Gas 
and Electricity Committee, with the exception of the minute 
recommending that an assistant electrical engineer be advertised 
for at а salary of 4110 p«r year. He remarked that the name of a 
certain gentleman who had been clerk of works for the electrical 
equipment for the Mid-Yorkshire Tramways Co. had been promi- 
nently brought forward, and he thought it advisable that before the 
expense of advertising was gone to, an effort should be made to 
come to an arrangement with this gentleman. Не suggested that 
the matter should be discussed in committee at the conclusion of 
the meeting, and the resolution wa: adopted. The matter ww 
apparently settled in favour of advertising, as will be seen from our 
advertisements to-day. 

Messrs. G. L. BADGER, of London, and G. L. STON IER, of Lin- 
coln, have been appointed junior engineers in the Dundee elec 
tricity works. 

Mr. H. B. DonkEI.L., late of the Buxton Electricity Works, has 
been appointed as chief outside assistant to the Bary Council at 
£12), rising to £150. 

The Dewsbury E.L. Committee bas increased the salary of Mr. 
А. P. DRY BURGH, assistant electrical engineer, from £120 to £13 
per annum. 

On Thursday, October 1st, Mr. F. A. WATE1NS was presented with 
a Gladetone bag on the occasion of his leaving the Midland Electric 
Corporation for Power Distribution, Ltd., to take up his duties м 
shift епріреег at the Ipswich Corporation electric lighting station. 

Mr. M. L GAMLEN, engineer and manager of the Bromley (Kant) 
Electric Light and Power Co, bas been appointed to a similar 
position under the Lancashire Electric Power Co., Lad. 

Mr. J. A. T. Mansi, chief electrical engineer to the Dudley 
Corporation, died on Monday evening at his remdence, Vic 
toria Terrace, Dudley, {rom injuries suatained the previous 
day. Mr. Marsh paid a visit to Mr. Cartwright, at Himley, sod 
subsequently, accompanied by Mr. J. Cartwright and Mr. T. Hanson, 
he journeyed to Wall Heath, all three being on horseback, their 
intention being to return to Dadley, via Kingewinford. Soon after 
they left Kingswinford, the horse ridden by Mr. Marsh, which was 
very fresh, bolted, but was kept well under control. He was un 
able to check the mad pace at which the horse was travelling, and 
on arriving at the Cross, Kingswinford, the horse, in turning tbe 
corner, slipped in the channel of the road, with the result that he 
was thrown from the saddle, and was hurled against the lamp-post 
at the corner. His leg was broken in several places, and he also 
sustained serious internal injury. He was at once removed to 
Dadley, and was attended by Dr. Messiter, who set the injured 
limb. On Monday Dr. Jordan Lloyd, of Birmingham, was | 
in, and as the result of a consultation with Dr. Messiter it was 
found that an operation was impracticable, and that the case тм 
quite hopeless. Тһе deceased gentleman, who was only abont 
28 years of age, came to Dadley from Dublin a few years ago, when 
the Corporation’s electrical enterprise was in its infancy, and bod 
since contributed very largely to the success that has been achieved 
in connection with that undertaking. He wasa very popalar Оог- 
poration official, and his untimely death will be greatly lamented 
by all who knew him. 


NEW COMPANIES REGISTERED. 


Tonyrefail and Gilfach Goch Electric Light Co, Lid 
(79,€37).—This company was registered on September 2ith, with а ix ame in 
£3,000 in £1 shares, to carry on at Tonyrefail, Gillach Goch and else wire 
Glam., the business of an electric light company, electricians, mechanica ner. 
general engineers, suppliers of electricity for light, beat, motive power M nati: 
wise, dc. The first subscribers are: —J. Thouias, Boar's Head Hotel, ak 
fail, hotel keeper, witu 50 shares; W. Evans, Hniwinder Farm, Tony m 
estate agent, with 00 shares; W. T. Rees, Danygrove House Төр 
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olliery manager, with 25 shares; D. L. Jones, London Warehouse, Tonyrefail, 

draper, with 50 shares; J. Llewellyn, High Street, Tonyrefail, draper and 
grocer, with 50 shares; D. N. Morgan, Danygraig, Gilfach Goch, surgeon, with 
60 shares; and L. Jenkins, Emlyn House, Gilfach Goch, butcher, with 50 
shares. Minimum ca-h subseription 1,000 shares. The number of directors ia 
not to he less than three nor more than reven. The first are J. Thomas, 
W. Evans, W. T. Rees, D. IL. Jones, L. Llewellyn, D. N. Morgan and l., 
Jenkins; qualification, £10; no remuneration for first year, afterwards as 
fixed by the company. Registered office, 135, High Street, Tonyretuil. 


Wells, Rayner & Co., Ltd. (78.655).—This company was 
registered on September h, with acapital of £20,000 in £1 shares (4,000 first 
ре елсе 10,00) second preference, and 0,000 ordinary), to acquire the 

usiness of electrical engineers now carried on at 56, Paddington Street, W., аз 
Wells & Co., to adopt an agreement with A. B. Rayner, and to carry on the said 
business and that of electricians, mechanical engineers, brassfounders, metal 
workers, machinists, smiths, carpenters, plumbers, glaziers, painters, decora- 
tors, sanitary engineers, gns fitters, ironmongers, хс. Tbe first subscribers 
each with one firs’ preference snare) are:—-T. Н, Hewitt, 8, Smyrna Mansions, 

myrna Road, West Hampstead, N.W., gentleman; А. B. Rayner, 56, Padding- 
ton Street, W., electrical engineer; Н. J. Chaplin, 36, Komola Road, Tulse 
Hill, S.E., law stationer; F. B. Hollis, 17, Bedford Row, W. G., architect; F. E. 
Howard, 49, Kingsley Road, Wimbledon, traveller; E. C. Rayner, Norman- 
hurst, Alexandra Park Road, Muswell Hill, N., woollen merchant; and А. W, 
Towse, 156, Sheen Road, Richmond, engineer. No initial public issue. The 
number of directors is not to be less than three nor more than five; the first 
are A. B. Rayner (managing director), T. I. Cammell (appointed by first prefer- 
ence shareholders). and T. H. Hewitt; remuneration of director appointed by 
first preference shareholders one guinea per board meeting attended; no 
remuneration for other directora except managing director, Registered office: 
66, Paddington Street, W. 


Jarrow and District Electric Traction Co.. Ltd. (78.680).— 


This company was registered on September 30th, with a capital of £50,060 in 
EI shares, to carry on in the United Kingdom and elsewhere the business of 
carriers of passengers and yoods, electrical engineers, electricians, engineers, 
cootractors, whartingcrs, agents, manufacturers of and dealers in railway, tram- 
way, electric, magnetic, galvanic and other apparatus, mechanical and chemical 
engineers, generators, accumulators, transmitters, users and suppliers of light, 
heat, sound and power, by electricity, galvanism, magnetism, compressed air, 
gas, steam, oil, or otherwise, constructors, owners and workers of railways, 
tramways, slipways, or other ways or lines, Ac. Possible agreements with the 
British Electric Traction Co, Ltd., are provided for in tho articles of associa- 
tion, The firstsubscribers (each with one share) are: E. Garcke, Donington 
House, Norfolk Street, W. G., manaying director of British Electric Traction 
Co., Ltd.; W. L. Madgen, Victoria Works, Belvedere Road, S. E., electrical 
engineer: W. J. Greer, 58, South Faton Place, У W., chairinan of Tyncmonth 
and District Electric and Traction Co., Ltd ; H. 8. Day, 33, South Square, 
Westminster, company director; C. H. Dude, Donington House, Norfolk Street, 
W. C., secretary British Electric Traction Co., Ltd.;: УУ. G. A. Bond, 47, Devon- 
fhire Street, Portland Place, W., director; and 5. A Sillers, Donington House, 
Norfolk Street, W.C., barrister. No initial public issue. The number of 
directors is not to be less than three nor more than seven; the subscribers are 
to appoint the first; qualitication, one sbare; remuneration, £60 each рег 
annum and 5 per cent. of the dividend paid on ordinary shares divisible. 
C. H. Godward is the secretary, Registered oflice, Donington House, Norfolk 
Btreet, W. C. 


Kinetic-Swanton Co., Ltd. (78,058 ) — This company was 
registered on October 1st, with a capital of 45.000, in £1 shares (4,000 6 per 
cent. cumtalated preferenc €), to acquire and carry on the business of electrical 
and gencral engineers, manufacturers of and dealers in electric, water and other 
engines ап d apparatus for blowing organs, manufacturers of air compressors 
and exhausters, importers, exporters, merchants, and commission agents, 
carried on Dy It. А. Cousana and L. B. Cousans, of Cathedral Street, Lincoln, as 
the Kinetic Blower Co., lincooln, and by Н, Swantoe, of 62, W hitehorse Street, 
Stepney. Ihe first subseribers (each with 1 ordinary share) are К. A. Cousans, 
Cathedral 5' reet, Lincoln, engineer; L. B. Cousans, Catnedral Street, Lincoln, 
engineer; II. Swanton, 62, W hitehorse Street, Stepney, engineer; J. К. Cousans, 
Tendrum Roa, Lincoln, organ builder; К. Starke, 195, Upper Thames Street, 
E.C., merchant; H. Mase, 45, London Road, King's Lynn, electrical engineer; 
and J. а. Dunstan, 62, Whitehorse Street, Stepney, ., engineer, No initial 
public issue. The number of directors is not to be less than 2 nor more than 5; 
the first are R. A. Cousans, L. B. Cousans and H. Swanton; qualification, 50 
shares. L. B. Cousans and Н, Swanton are managing directors, and may hold 
Office for 18 years. Registered offices, liosemary Lane, Lincoln. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE seventh annual report of the Bury Elec- 
Bury trical Department indicates a steady improve- 


Municipal ment in the financial position of the under- 
Electric taking, which has this year earned a net protit 
Supply. of £21, after two years with deficits. The 


contributing feature in this result is the 
improved load factor, and decreased works costs amounting to 
nearly jid. per unit. A great increase has occurred in power supply, 
amounting to 136 рег cent. on the previous year, and as this 
improvement took place largely at the end of the year, the future 
prospecte of this portion of the business appear very rosy. 
We are indebted to the borough electrical engineer, Mr. S. J. 
Watson, for the following particulars as to the number and horse- 
power of motors connected :— 


During year ending March, 1898 5 motors equal to 12 н.р. 


97 » » 1899 5 oe 14 » 
, » » 1900 4 » » 14 n 
30 » ,» 1901 J 5 ээ 97 58 9 
97 57 » 1902 19 n » 89 эз 
» 97 » 1903 26 ” » 2703 n 


Total to March, 1903 74 „ „ 41573 „ 


The following table shows the total number and horse- power of 
the motors connected to the maine, together with the type of 
machinery driven, and illustrates clearly the appreciation which 
the small motor meets with in Bury :— 


-— 
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Number, Н.Р, 
Bottling machinery "e n B». | boh 1 
Dentistry ... n - ix wu d os | 
Eagineering ках - is .. 10 1034 
Fans.. ve ida abs xe as. А ss 12 
Hat works - jay as S. 5 - 23 
Hay chopping and corn d «xe ub Vs 13 
Horsts aud lifts. s 1 ae 8 ps 40 
Laundry machinery = 855 “ж. | Ae 8 
Leather works $us ids 9 EN | et 5 
Mattress making ... baa ve i. cd Pd 13 
Mortar grinding. — р — 2 20 
Organ blowing is oT ae | T" 1 
Printing "- ue 6 T" 35 
Refrigerating and ice-making e aco 20 56 
Bewing machines ... sax C ou, йы. г. ; 14 
Weaving... газ $us E uu d з 7 
Woodworking d ds 5 uw Ч : 853 
Total  ... —. 74 457 


The department contemplates the acquisition of a tramway load 
during the coming year, but the extra capital charges due to 
extensions of buildings and plant, will, in all probability, more thau 
counterbalance any advantage due to tho increased output for the 
next year or two. 

The charges for energy are as follows: — Private lighting, on the 
maximum demand system, 6d. and 3d. per B. of T. unit, or a flat 
rate of 44d. per unit; power, 3d. per unit for the first hour per day 
and ld. after; public arc lamps, £17 10a. per annum, and incandes- 
cent lamps, £1 2s. 6d. 


GENERAL STATEMENT. 
For the year ending March— 1903. 1902, 


Total capital expended  ... sss . £59,240 £51,127 

Number of unita sold— 
Private нина: мез ze .. 220,002 202,310 
Power ... S. 141,123 59,773 
Public lighting 908 ids ves 55,582 53,264 
Technical school 2 з "e 8,286 7,990 
Total vvs avs ae e. 424,993 323,337 


Equivalent number of 8-c.P. lamps con- 
nected ... T" a «s 35,647 24,668 
Number of public lamps .. $n ie .. 34 arc, 17  34arc,13 


inc. inc. 
Number and н.р. of motors sie * 94= 458 48 = 187 
H.P. H P. 
Maximum load in W . vs ve 319 7 273 
Revenue account— 
Gross revenue T kis sss £6,060 £5,114 
» expenditure ... 885 "m & 2.981 £2,664 
„ profit .. .. £3,079 42,450 
Average price obtained tor pri vate 
lighting dis o a 3:35d. 3:87d. 
Average price obtained for public 
lighting... T wie TT 2 124. 2094. 


REVENUE ACCOUNT. 
Gross. Per unit. 


By sale of energy "m os ee 485,658 3°20d. 
Meter and motor rents. ies ewe asa 397 22d. 
Sundries... eus "T sss M vis b ‘Oud. 

Groas revenue — Ws .. £6,060 3424. 


Cost or PRODUCTION. 


For year ending March— 1903. 1902, 
Gross. Per unit. Per unit. Ine, 

Coal i 4097 ‘59d. "49d, — 10d. 
Oil, waste, water and engine- -room 

Stores . 100 *06d. Od. 00d. 
Salaries and wages incurred in gene- 

ration and distributon — .. 623 354. 41d. — 00d. 
Repairs and ms intenance of build- 

ings, plant, ac. 5» $3 o: 508 "29d. вод. — Old. 

Works and distribution costs £1,921 10d. l?6d. — 17d. 

Rent, rates and taxes š JUL 224. 2d. оча. 
Management expenses, salaries of 

engineer and clerical statt Р 520 94. ‘Sid. — 08d. 


General expenses, printing. sta- 
tionery, insurance, dc... T 149 ова. 12d. — 04d. 


— s =з 


Total works cost .. oe EK, l'68d. 1:970.  —'::94. 


А considerable reduction has been effected in works coste amount- 
ing to nearly 3d. per unit; the majority of the items show improve- 
ment, the fuel item having benefitted by a reduction in cost price. 


PROFIT ВТАТЕМЕНТ. 


Interest on loans Va dis Vs .. £1,382 
Sinking fund . one А T s 1,409 
Net profit for year ... sis 982 ‘ee 21 

Gross profit eee i! 888 ** 42.812 


The year's working yielded а gross profit equivalent to 54 per 
cent. on the average capital employed, compared with 5 per cent. in 
the previous year. This amount was allocated to interest and 
sinking fund charges, and the balance of £21 being net protit, is 
carried forward. 
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CITY NOTES. 


Willans & Robinson, Ltd. 


THE report of the directors, to be submitted at the half-yearly 
meeting to be held at Victoria Works, Rugby, on Wednesday, 
October 14th, reads :— 

“ The accounts for the half-year ended June 30th, 1903, show 
that, after writing off as depreciation from plant, &c., the sum of 
£6,849 33. 11d., and paying interest upon debenture stock, the 
balance to the credit of profit and loss account at the end of the 
half-year (including £1,374 193. 114. brought forward) is £24,227 
128. 8d. Out of this the directors propose that dividends be paid 
at the rate of 6 per cent. per annum upon the preference shares, and 
at 6 per cent. per annum upon the ordinary shares, amounting in all 
to £19,999 166. The amount payable to directors, in accordance 
with the articles of association, and with the resolution of October 
2nd, 1901, is £391 88. 10d., leaving an available balance of £4,227 
168. 8d. From this the directors propose to carry £1,500 to the 
reserve fund, and to increase the amount carried forward by 
£1,352 168. 9d., raising it to £2,727 16e. 8d. Certain important 
orders have lately been taken on the basis of payment being made, 
in part, in sbares of the companies giving the orders, and a note 
referring to this appears upon the balaace-sheet. The Queen’s 
Ferry Works are still not in a position to earn profits for the com- 
pany, but satisfactory progress has been made in overcoming the 
difficulties which have been met with. The gas engine business, to 
which allusion was made six months ago, promises to be very suc- 
cessful, A vertical gas engine of 375 І.н.р.. which has lately been 
erected by the Corporation of Redditch, is working extremely well. 
The Corporation of St. Helens has placed an order with the com- 
pany for a horizontal gas engine of 750 r.H.P., and two of about 
1,000 1. H. P., each have been ordered forthe electric light station at 
Reading. Two smaller vertical engines are also on order, and four 
other horizontal engines of about 300 1. H. p. each. It is believed 
that the patents which the company holds, combined with its 
reputation for good work, will ensure it а large business in gas 
engines.“ 


Chilian Electric Tramway and Light Co. 


THE report for 1902 shows, after payment of interest accruing on 
advances for construction and other charges, & balance to debit of 
£3,626. From this amount is deducted the balance to the credit of 
profit and loss account carried forward from 1901, £3,301, leaving 
з net balance to,debit of that account, to be carried forward, of 
£324. The net profits for the year 1902 on the operation of the 
tramways amounted to $271,058. During the first half of the year 
1902, a net profit was made of $92,998; but during that time busi- 
ness generally was very depressed, owing, principally, to the 
strained relations existing with the Argentine Republic, and the 
constant fear of war between the two States. In September, 1902, 
business began to improve all round, and the net profit from the 
tramways from July lst, 1902, to December 31st, 1902, amounted to 
$178,060. During the 12 months ended December 31st, 1902, the 


company carried 45,175,916 passengers, earning $2,003,487, as against 


43,831,591 passengers, earning $1,965,660 for the preceding year. 
The reconstruction of the tramway to electric traction is now com- 
pleted, with the exception of 2 to 3 kilometres. Duriog 1902 the 
electric lighting department showed a total profit of $113,390, which 
has been carried to the profit and loss account. An amicable 
arrangement has been arrived at with the municipality of Santiago, 
aod that Corporation is now gradually taking the company’s light 
over an ever-increasing area of the city. Capital outlay has ex- 
ceeded the authorised issue of capital and debentures, and the 
directors will have to bring forward proposals at an early date 
for increasing the capital to meet the necessary requirements of the 
undertaking. 


Electrolytic Alkali Co.— The report states that the 
profit for the past year amounts to £483, which is carried furward. 
This result is largely accounted for by the conflict between foreign 
and English manufacturers of bleaching powder, which has occa- 
sioned great depression in prices. 


Stock Exchange Notices, — The Committee has ap- 
inted special settling days as under:—Thursday, October 22nd: 
nderground Electric Railways Co., of London, Ltd.—Fully and 
partly paid provisional certificates for £3,599,268 5 per cent. profit- 
sharing secured notes. The Committee bas also ordered the under- 
mentioned securities to be quoted in the Official List:—Metropolitan 
District Railway Co.— £2,116,666 3 per cent. consolidated rent charge 
stock, in Jieu (partly) of the 44 per cent. Ealing rent charge stock 
and the 41 per cent. Fulham rent charge stock now quoted. 


Direct United States Cable Co.— Interim dividend, 


3s. per sbare (at the rate of 3 per cent. per annum), for the quarter 
ending September 30th, 1903. 


STOCKS AND SHARES. 


Wednesday Evening, 
AFTER their slight rally at the end cf last week, the Stock Exchange 
markets at first seemed inclined to relapse into an almost worse state 


than they were in before, but Mr. Chamberlain's speech had а good 
effect and another recovery has occurred. The support extended to 
Consols and those gilt-edged stocks which form the immediate 
satellites of Goschens has, however, not gone much further than that 
narrow circle, and timidity continues to play a leading part in the 
markets. Besides this disinclination of the public to take any hand 
in the generality of stocks and shares, there is still weakness in 
several of the speculative departments, and the flatness in the 
Kaffir circus has given rise to sales of investment shares elsewhere 
in order to raise money for the payment of differences and to main- 
tain the margins upon loans from the banks. This influence has 
now spread ќо !#һе electrical sections, which had so far almost 
escaped the infection of flatness that swept over the Stock Exchange 
during the latter half of September, and our price lists show a 
series of small declines amongst the supply shares, which latter 
usually enjoy firmness at times of depression elsewhere. 


To particularise, there are eight falls in the electricity supply 
market against a solitary rise. At this season of the year an all- 
round improvement is fairly anticipated, the approach of winter 
serving to direct attention to those companies which stand to 
benefit by the drawing-in of the days. But although the returns to 
be derived even from the best class of shares in this market are 
high enough to warrant purchases, the buyers fail to put in an 
appearance. It is a daily complaint at the present time among 
City men that nobody bas any money, and it is certain that those 
who have the capital, if there be any such, prefer to allow it to 
remain on deposit with the banks. Accordingly, э very slight pres- 
sure to sell has an effect quite unwarranted by ite extent, and the few 
sales in the supply shares led to falls of 53, in Brompton and 
Kensington Ordinary, both the Charing Cross and Strand issues, 
Chelsea Ordinary and London Electric Preference. In the last case 
the decline means the adjustment of the price to that at which it 
stood before last week's rise, and the improvement in South London 
Ordinary is the recovery of a recent fall. Westminster Ordinary 
are also a little weaker; the Stock Exchange Official List playfally 
quoted them at 133 to 134 the other day. St. James’s Ordinary 
exhibit the heaviest drop, amounting to £1. The prior charges have 
not moved to any appreciable degree, Metropolitan 34 per cent. 
Debenture providing the one quotable change, with a loss of 8 
point. 

No alteration in telegraph stocks has occurred on balance. 
American railroad shares have sustained a certain recovery from their 
lowest prices, and the Anglo-American telegraph group is, therefore, 
frm. China shares continue dullish at their reduced level ofa 
week ago. The home railway market notices with interest that the 
London & Brighton Railway is about to introduce an experiment in 
wireless telegraphy on its system. Telegraph Trust descriptions 
keep idly steady. Direct United States Cable shares are to receive 
a dividend at the rate of 3 per cent. per annum, 


While there is a somewhat better feeling amongst Home Railway 
stocks, it cannot be said that business shows much improvement. 
As regards the electrical lines, Central London and City and South 
London now have a traffic decrease in each case to contend with, as 
one result of the comparison with takings in the Coronation year, 
to say nothing of such drawbacks as the lowering of fares by com- 
petitors and the slight scare occasioned by the late mishaps on the 
"Twopenny Tube." The Ordinary stock of the latter company 
looks cheap enough to buy at its present reduced price, and in some 
quarters City and South London is advanced as & good speculative 
investment in view of the high return obtainable. Waterloo and 
City was done the other day at 94. Districts are 314, and Metro- 
politan 81. 


British Electric Traction of both kinds have receded { upon sales 
by speculative holders, and there is a little business passing iu 
Buenos Ayres and Belgrano Ordinary shares at about 23. London 
United Tramway Debenture is still difficult to get at anything 
under the top price of 105, at which it changed hands on Tuesday. 
Other traction shares call for no particular comment, but amongst 
those which are less commonly dealt in it may be added 
that Calcutta shares are 7, Anglo-Argentines 44, Barcelona 8, and 
Potteries 94. The Preference shares of the last-named stand at 9, 
and the Debenture stock at 1044. New General Tractions are about 
10s. and 23 for Ordinary and Preference respectively. 

Following the decline in Electricity Supply shares, Electric Con- 
structions are 3 easier, while the Debenture came on offer, ard 
shows а point fall, although General Electric Debenture is the same 
amount to the good. Willans & Robinson at 6 have been hardly 
affected by the issue of a report favouring the idea that the re- 
duction in the dividend is due to causes which should prove to be 
but temporary. Babcock & Wilcox at 3 are now ex dividend, aud 
the Preference keep about 30s. 

National Telephone Deferred Stock and the Third Preference 
shares are both slightly ‘lower, and the Preferred stock remains 
at par. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock ess done 
Present or | Dividends for the last | „Closing Closing | week ended 
NAMB, Quotations Quotations 
Issue, зе: three years. Sept. 30th. Oct. Tth Oct. 7th, 
1900, 1901. 190. Highest Lowest 
67,100 Amason Telegraph боле Шагы, Nos cs oe T oe ee 100 vs v. 98 —102 98 —109 4 5 
25,000 Nos. 1 to 25,000 ee ee eo 10 ee ee ee 9%— 84 24— д 0 ee 
119, 7002 iar a 6 96 Debe., ов. 1 to 1,250 Red. ee ee eo 100 ee ee ee 70 — 80 70 — 80 oe ee 
188,840 Angio-Amerioan Telegraph oe ee ee ee ee ee ee Stock Bk 618. 60/6 45 — 44 45 — 48 4" ae 
8,106,580 do, do. 6 96 Pref. So ‘ae e t .. | Stock 6 6% 6 91 — 98 91 — 93 92 903 
kir Do ae к ari ard nm sa v id Va vs Bick " * is ic 8 1 — 8 d “> 
9 Chili One, Ов. ee ee ee ee ee ee ee ae 
1.841300 dene б Sterling 600 year 4% Deb. tock Red. . . de, |5 190 ER 190 E з i: 
9 е 0. ee ee ee oe — x — xd 
16,000 | Cubs Telegraph . KC seers Was Sag se 140 44% | 49% | 68% 7— 8 7— 8 si » 
on B» 10 % Pret, ee ee ee ee ee ee eo 2 4$ 43 4˙ 164 — 17 a pm 17 d os ee 
Direct panish ee ee ee ee ee ee ee 24 x X ee ee 
6,000 Do. do. 10 Cum. Pref. ee ee ee ee 6 oe ee ee 7 — 8 xd 7 — 8 xd ee ee 
80,000 Do. do. 44 Debs. eo ee ee ee oe 50 ee oe 98 —102 % 98 —102 % 2 rr 
60,7103 | Direct United States Cable 20 8196 8196 8196 101 — 104 104 — 102 is А 
87,800 | Direct West India Cable, 44% Reg. De Bob., within Nos, J to 1,900, Red. 100 ae “a 98 —101 98 —101 M d 
4,000,000 | Eastein Telegraph, Ord. 8 és Btock 1% 1% 1% 124 —129 124 —129 126 125 
1,965,565 84 Pref. Stock ee ee e 100 ee == 93 90 — 93 914 90 
1 00:000 Do. 4 % Mort. Пер ек Бой... v pre T% T% T% du 10 —109 108 pu 
Eastern Extension, A 5 and China egraph ө Y 12 ; 
800, 0002 Do. re Btook | .. Й 10i aw To 
800,000 | Eastern & "ou arg Tote, r^ Mt. ‚рь. Мов. 1 to 8,000, red. 1909 100 е we р 99 —1(2 99 —102 a; at 
200,00 | Ро. Reg. Mort. Debs, (Mauritius Bub.) 1 to 6,000 | 25 s | 100 —108 % | 100 —:09 % | .. E 
180,297 Globe Telegraph and ee ee ee ee ee 10 53% 5% ee 8 ST 8 9 н} 
180,049 a S ud NA ee ee ee ee i 15 & 15 96 194%, 121— 1 124— 1: | 95 
160,000 reat orthern e egra ,0 3 
63,5001 ( Halifax and Bermudas Cab с iac within Nos. 100 a . Ки 99 —102 99 —102 Е T 
17,000 | Indo-European Т <a is © 95 10% | 10 96 10% 37 — 40 87 — 10 37} 874 
100,000: | London Fisting Breslin Pret oot 7" 6 * Deba, e 0$, >| 100 .. 7 .. 98 —102 98 —102 * S 
1,988,888 | National T ze ae ME 100 5% 6 96 6 99 —101 99 —101 1003 
1,906,001 Do. "iA se es А id .. | 100 ia i» 4} 15 — 77 74 — 16 16 14 
16,000 ? do. ri n Pio a 8 ©з Я 10 6 6 6 13 — 14 18 — 14 ex vs 
9,950 000 Do ae б Моп- е Mi Prot 190950000 .. ä 18 : 5 о p 7 $ 5 2 
е 0. on-cum. б ° to ee ee — 4 == * — 
000, 000 Do. 2 84 % Deb. Stock Red. " = a .. | Stock 84 84 83 93 — 95 93 — 95 oil 99 
600,000 Do. 4% Deb. Stook Red. s € 1 4 4 4% 101 —108 101 —108 108 vs 
172,504 | Oriental тее бопе and Elec. Nos. 1 to 171,504, fally pad 1 8 6 6% i— ii — li .. oe 
100,000; | Pacific and European Tel., 4 % Guar, Debe, 1 to 1,00 : .. | 100 Е К к —10$ —100 " s 
11,880 Reuter’ oe ee ee ee oe eo ee 8 6% 5% oe 64— 74 64— 7 . ee 
808 еар Cabi es Trust m e ns .. | Cert, M © E 116 —121 116 —121 M “> 
68,000 | United River Plate ‘Telephone | ө 6 7% | 796 | 7% b 6 bi 54 
40,000 Do. Cum. Pref., Nos. 1 to 40,000 ee 5 өө ee oe 4 5 4 — 54 ee ee 
170, 0472 Do. a NE ee Btock ee oe oe 104 —107 104 —107 . [E 
15, West African Те] отер, Shares 10 ae ee 2 % 5 — 6 5 — 6 0 ee 
150, 0001 West Coast of America, 4 Debe., 110 1,800 guar. by Bras. Bub. Tel. 100 ss - - 96 — 98 95 — 98 x ee 
967, 980 Western ыды > нш 1 to 207, . ee ee 10 q % 1 % oe 12 — 124 12 — 123 12r, 123 
76, 0003 Do, X Debs. and series, 1906 ee ee ee 100 ee ee ee 100 —108 100 —108 ee 
400,000 Do. 1 Deb. Btock Red. ee ee es ee 100 oe ee eo 98 —101 98 —101 992 99 
66,221 West India and Penama To ph.. VR o oe — so cn өө 10 196 oe КА p D ы 2 К 
84,668 Do. do. do. 6 Cum. 1st Pref. ee eo 10 oe oe eo — bh — 64 64 
4,609 Do. do. do. 6 Cum. nd Pref. ee ee 10 ee ee eo 84— 48 4 oe oe 
80, O00 Do. do. do. 6 Debs., Nos. 1 to 1,800 ee 100 ee ee oe 98 —101 98 —101 eo’ 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 British Aluminium 7 Cum. Pref. өө өө ee 10 ee 8 — 4 8 — 4 ee oe 
500,001 Do. do. 6 1st Mort, Deb. Stock Red. ee ee А Stock i 88 — 87 89 — 87 952 К 
100,000 | British Electric Traction өө we T А 10 9% 9% 8 96 1: 13 121 — 123 12 19, 
100,000 Do. do. 6 Cum. Pret. . ee А 10 ә ° 114— 13 114— 12 11 1172 
500,001 Do. do. 6% P tual Debenture Stock T А Stock К 190 —128 xd | 199 —125 120. A 
100,000 | British Insulated and Helsby Cables ss ee ee А 6 1% |10% | 10% 1 st 1 is ee 
100,000 Do. do. 6% . Pref. ee ee е 6 0 ee ee 53 51 5а ee 
60.000 nomen, . Со % 1st Mort. Deb. Red... e oe oe 0 rit 8 Nil eo 108 —106 102 1 Ы oe 
108781 dra енге занмен, SACS 1 ‚рте... EE ар! ш о ^ Nil DI иеш : И 
LÀ ] to ° LJ 
150,000 do. Non-cum. 6 & Pref. з |6 896, | 6% 1—1 1— 1 i . 
126,000 Do. do. Perp. Deb. Stock : Stock vs : ix 97 —100 97 —100 ў йй 
125,0004 0. Perp. ° Stock е 85 — 00 85 — 90 oe . 
40.600 Callender’s базе толган а. X con. Pie 5% š 6 1596 | 20. 15 % ll 125 11 n 113 
0 . 0. LJ ee ee 
90,0002 Do. do. do. 44 „ 1st idore Deb. Stock Red, ee | Stock 8:8 ЛА s 106 —110 106 —110 m 
1,860,014 | Central London Railway, О: 8 ee | Stock es 4 4 94 — 97 94 — 97 96 95 
494,008 Do. do. 4 96 Pret. Stock .. ee ee ee ee Stock ° о 4 4 99 —102 99 —102 ee oe 
494,998 Do. do. Def. do, ee eo ee oe ee Stock ee 4 4 99 —102 99 —102 1003 ee 
1,880,000 City and South London Railway ee ee eo ee ee eo Btock uo а 8} 66 — 58 66 — 658 674 56 
85,000 RT 8 8 14% 6 % 2— 94 2— ee 
100,0001 { dE v ot Reg, De Debs. 1 to 900 ot 4100, and | Ке - " АЕ 100 —104 100 —104 
99,961 l atson a awan ULT WA, thares, #8 paid, 1 $0 99 6 Nil 2s 0 — 0 — A as 
17,199 Do. do. ji “ A” shares, 01—017,199.. ЕЗ 6 ds Nil se 14— 14— as ee 
844,0281 Do. do. 4 Deb. Stock Red. 100 ee ee ee 72 — 77 72 — 77 . өө 
100,000 Do. do. Te on b. Stock Prov. Certs, all pd. 100 ©з ee Ws 76 — 81 xd 76 — 81 xd vs v. 
112,100 |Electrio Construction, 1 to 112,1 oe ee 2 6 96 6 96 6% 18— 1$ 1 11 1} . 
9 е do 0. 1 Cum. Pref. 1 to 81,890 oe oe 2 es ee oe 44— 8 8 ee e 
Do. do. Perp. 1st Mort. Date Bio so Stock d Е 98 —101 97 —100 A 2 
26,000 General Eleotrio Oo. (19 „б Cum. Pref. T — oe 10 5% 5% 5% 94— 10 10 oe 
8000 Do. yec (W T. "Tel ss voie gal ee ee ee ee Btock 20 0 90 9 90 % $ — 15 xd 4 —100 ха ee 
Henley’s (W. egrap. or "m ee ee 6 — — 15 14 14 
85,000 do. GE oe ee 6 44 а ee 5 — 53 5 — H us 
60: 000 Do G tie-P До ort. Deb. Stock ee ee i^g 10 & 0 ° 10 3, 181 — 19) 18 — 19 ee is 
India-Rubber, Gu ercha Сема a Ni 1 — 1 19 
23.580 tLi чоо d Rail Ro HL me % i Mori, Deb, 19 81% а 14% i а. Zias з ч 
5 Vi ee ee eo oe A 4 ee es 
10,000 |+ do rel. £i0 paid se cu 5 Ged: 10 x ux ж 104— 11 91 10{ 2 A 
87,850 ns P м eg 19 174% |2 % 20 84 — 37 84— 87 BA vis 
150,0001 Deb. Вав, Nos. i $021,800 Red. 1900 100 a oe - 100 —108 100 —103 is ES 
660,000: Waterloo & City Railway, Ord. eo ee өө ee ee 100 8 % 8 96 84% 93 -- 96 93— 96 94 ee 
t Quotations on Liverpool Stocke Exchange. 1 Unless otherwise stated all shares are fully paid. 4 From Manchester Share List. 


LATEST PROCURABLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 


с: 


National Electric Free Wiring 1. | Oldham, Ashton and Hyde Electric (£10 
Bank rate of discount 4 per cent, G: pt. mber Эта, 1909). 


а), Ord., 1 
£10 pd.), 1 
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Preseat Dividends for the CORE E 
NAMB, or Quotations Quotations week ended 
issue. Share, | 188% threo years. Sept. 80th. Oct. 7th. | Oct. Tth, 1908, 
1 | 1900. ` 1901. | 1902. Highest | Lowest 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... .. .. is n ids. ue DS à i à | .. o 
100,000 Do. 44% 1st Deb. Stock, Prov. Certa. — .. 10. 116 —119 xd | H6 119 “ : .. |. 
30,000 Brompton s Kensington Electric © Light Sup., TX | dte 30,000 bs 5 6% 8 | 8 96 Tm 10 І п 103 on 
50,000 Charing Cross and Strand Electricity Bupply . «| 5 |99 10 */ 110% 9 — | 8j— 9 К 
70, 000 do. Cum. Pret. as 5 Sa Я $a 6 51— 5 i by 
240.000 Do, do. " City Undertaking ^ 4 Cum. Pre. on га "M it 105 | di m | 4 з 
U о. € оз ее ee ec se Л ae ] ec — — oe | ee 
44,486 |*Chelsea Electrici Во 1 гое . s s tl b 96 4 4 | 5 6}xd 53, .. 
150,000 Do. ‘7 de. , J Deb. Stock Red. Bock | 7 | * | a% | ost 108 —ni | | 
70,505 | City of London Electrie Lighting, Ord. 40,001 —i io, 6s : .. | 10 0% 5% 6 * ! 104— 11 104— 11 10111 
40, 000 Do. 6 % Cum. Pref., 1 to 40, 000 . 10 6 - 2s 18 — 14 18 — M $s X^ ws 
400,0002 Do, 5 % Deb. Stock, Scrip. (iss. at 115) all paid . " - sie So sis 122 —177 122 —127 - Vs 
B00, 000 Do. 43) 2nd Deb. Stock, Prov. Certe, all paid .. <: 1000) | | ZX | 1089 —106 102 —105 S ge 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000. . 10 4% | 4% 4 1 ш "s i 
20,000 Do. do. do. 6% Pref., “м 001—60, '000.. 10 у AN „и 11 12 m | T 
400,000: Do. do. 44% Deb. Stock ЗЕ аё sa M | | Sa 109 —112 109 —112 107 T 
250,( 00 Do. - Чо » fnd 1 6 age ws eh a's .. Stock 1% | 1% 1% | 101 —101 w 4 | 1 5 | E 
50,000 Edmundson’ s Electric Corporation, Or ares a x 
80,000 Do. dc. ' 6 % Cum. Pref. ev. es E. "up e 63 б 63 ЛЕ? 
140,000 Do. do. 43% Ist Mort. Deb. Stock .. | 100 Vs | m | iy 106 —109 106 —109 ЕЯ б 
91,000 Keniingion and Knightsbridge Electric, Ord. oe 5 12 % |10% 10 | 1 114 104— 114 | ; 
90,000 до. do. 49% Debenture Stock .. | Stock .. .... 0, 10L —104 xd 101 —104 xd за 
110,000 | London Electric Supply Corporation, Limited, Ога. .. А ae 8 |. j à D? s 11— 2} 11— 89 ' "us 
49,840 | Do. do. do. 6 % Pref. 5 poo oto don | 6 51— 5 53 5 
950,000: : Do. do. 4 % 1st Mort. Deb. Stock Red Stock a ENT sU | 100 —102 100 —102 pe 
100,000 | Metropolitan Eleotris “Supply, 1 to 100,000 . . 10 ! 6% 69% | | 17—18 174— 18 | 18 | m 
71,166 Do. do. 44% Cum. Pref. 1 71. 106, £3 paid iv b. | озу deles 3$ - 9d T | 8 
990,0001 Ро, E: ist Mort. Deb. Stock m e 0| * | nomm 110 111 
950,000: Ро, Mort. Deb, Stock Bed .. .. Btock | с % | ov. | Ән —101 xd | 97 —100 | 
10,852 | Notting Hill Blestric Lightin a [we 10 7 % 6 % 86 % 18 — 14 18 — 14 | 18 e 
40,000 , 8t. James' and Fall Mall Electrio Light, Ord. . EE ка 6 144 | 144 144 154— 164 144— 154 15 | 
20,000 Do. do. do. 1 Pref. 20,081 to aga 5 ee . ee 8 — 9 8 AS . * 
150,0001 Do. do. do. 84% Deb. Воск Red wo | .. | .. E 98 —101 98 —101 a aie, tas 
19,000 | Smithfield Markets Electric PD Ord. .. a "x b ed è s 8 — 34 0— 8 „ 
65,000 South London Electricity Supp И D . | YS | 8-4 8j— ah 
80.000 Urban Electrio Bupply, О QI ON ЖЫ ee | 5 "e | js | 1 Баха ! = ч | С . ti 
[] ee ee ee ee ee . ae eo ee тте в 4 
110,000 Westminster Electric Supply, oe Р T T ee a | 5 100% 1009 12% 18 — 14 | 124 — 184 | үр | 138 
98,141 Do. do. 5 % Cum. Pref... .. .. .. S | we | = | 6—6 | 6—66 | Go: 
| 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, October 7th. 
Ыы І "s 
CHEMICALS, &o. F555 METALS, &o. (continued), 555 
a Acid, wa ee ee per кы si. ee g Copper a ee ee ee per Es rit oe 
a itric T ux ЖА r cwt. - Ne i r i 
a Е Oxalic.. a $s T жы cwt. 82/- PN : : (Electrolytic) Bars 858 эы ton £66 £2 dcc. 
a „ Sulphuric... oe .. per cwt. 5/6 eà в ii is еев . рег юп #15 £2 dec. 
a Ammoniac, Sal .. рег cwt. 42/- e e i " Rod .. per ton £67 £2 dec 
а Ammonia, Muriate (orystal) .. рег ton 28 or Е е : ben каа " H.C. Wire per lE p id. dec. 
a ee r п ee i n te ee ee ee per ee 
a Bleaching powder . bs a X ton £4 10 ps f Sheet T .. per lb. 8/- as 
a араны of Carbon v* S per юп roy ©» ^ German . wire 4 .. рег 12 а 16 es 
a гах ee ee ° per п ee utta-perc а nne. ЯС ee per ы ee 
a Benzole 90 P аз s .. per gal. 7/- E h India-rubber, Para fine .. .. per lb. 14 to 4/1$ dec. 
a (50/90 96) .. as .. per gal. 5/6 "m: $ Iron, Charcoal Sheets perton | 18 ET 
a Copper Bulphate .. us .. per ton £20 “+ $ , Pig (Cleveland warrants) | per ton nr .‹ 
а Lead, Nitrate РЕ as .. per ton EN ae 15 Sakis indes according to size per ton From #11 T 
а „ White Sugar Vs .. per ton £81 ie „ Scrap, per ton 47/6 to 50/- us 
a due oct " vs vs per e xri E » Wire galvanised No.8 .. per ton 49 16 vs 
a e y 1 ° ee 1. 1 
а Naphtha, Solvent (90%, at 160° ©). per gal. 5/6 2 g Lead, English Ingot — .. . per ton £n 10 pane: 
а Potash, Bichromate, in casks .. per ib. Bd. Y 9 n 11 Sheet .. per ton #13 vs 
& » 1 (1518030). .. рег гор м T т Manganin Wire No. 98 .. xs red e 49 4 б oe 
a п a ee ae per * erc ee ee ee oe . oe 
a Shellac : .... percwt. 188 / £5. inc, 4 Mica (ie origina) cases) small... per lb. 4d. to 1/6 5 
a Sulphate of Magnesia a .. per ton £4 10 és d „ n » medium per lb. 9/6 to 8/9 ae 
а Sulphur, Recovered Flowers .. per ise pr n Pi d pt И p? (RE large S. рег w 1; a Ta МР 
а Reco ie .. per ton 26 hosphor Bronze, р castings per - ee 
а " э» per ton £5 eo р [T] rolled bars & per lb. 1A to 1/4 ee 
a Soda. Салай (white 70 €) .. рег en "S 15 "T side » strip & sheet per lb. Ке 1/9 oe 
a . ee per n ee A at um ee eo ee per ов. ee 
а - Richromate, 'савка.. .. рег lb, Lad. es Silicium Bronze Wire . per lb. 10d. to 1/- M 
f Steel, Magnet, acc acc'd'g to desc' р' 'n per ton £58 ae 
b Aluminium Ingots, in ton lots .. per ton £180 - g Tin, Block .. 6 о er ton { £138 10 deme 
b " Wire, in ton lots .. рег юп £168 ae Д » Foil .. per lb. 1/6 oe 
b n Bheet, in ton lots .. perton £166 еа Wire, Nos. 1 to 16. per lb. 1/6 
p 1 еы! їп em 1 basis per in £48 m £185 v p p White Tego V sn sina " Hvtt 
e Brass (ro me s per lb. А 2 * i » per ton ee 
€ „ Tube (brazed) T .. per lb. 8 ee j Yarns, 2/10s Grey Cotton, onsp’ls per Ib. 8d. oe 
: Є wis э (tonia drawn). . өзө р Tw ; З s і it Haves асе kaa p 1р, vi 
‹ Соррег Tubes "тыы » per E » үн j is Ао wears single a per Ib rn : è 
(80 rawn per y 1 ute rove per ton oe 
; Copper Bars (best selected .. per ton £71 - k Zino, Bh't (Vieille Montagne bnd. ) рег tcn £2A 5 oe 


Quotations supplied by Messrs. :—a G. Boor & Co.; b ‘lhe British Aluminium Co., Lta.; e 1hos. Bolton & Sons., Ltd.; d F. Wiggins & Sons. ; e Frederick 
Smith 4 Co.: f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 1 ill & Co.; ( Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris AMiD b Ltd.; m W. T. Glover & Co., Ltd. ; я Р. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 
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ELECTRIC TRAMWAY AND RAILWAY TR TRAFFIC RECEIPTS. 


- | Week | Receipts tor Miles | | Receipts for Miles 

Locality, ending | the 3 Total to date. open. | | Locality. Raf nagd the week. Total to date. open. 

£* £ | £* oe e £* £ | £* | * 
Aberdeen ..  ..  ..|Oct. B 1,806 +369 | 23,730 4 8,278, 10 — 8 | (South Staffordshire .., Sep. 25 | 1,067 4806 , 84,513 + 4,965 Ea 
Bumingham. ws jd ME E. 110 +866 | 208,221 | + 9,031 10 — |= S Swansea эө oo] р 29 ^ + 26 d + ыо iR 

urnemou T .. | Bep. à — — — — 2 " Vx — „383 — 

Blackburn. а ee me — — | — — 135 11113 eee se - s 25 322 | — 45 12.688 + 887 — 
Blackpool . Oct. 1| 14120 | + 34 8332711, — 116 8& | — | '8 |E weston-super-Mare.., „ 23 163 | — 1] 5,91 ios 458 | +% 
р Агро! and Fleetwood js : А 175 fu ' т — S. 7 | — 8. xj Wolverhampton Dist.: " E | e + 19 1 + — 10g +8 
n oe з T ; +326 | à — rexbam Ў P — — == 
Bradford 8 ee = ка — 4 |+4 | ш | Yorks. WoollenDist...| „ 95 498 | — | naus) — | 6 — 
Brighton,, 4| 948 | +189 | 40,119 = 63 — 3 | Cardiff „ 26 2004 | +598 652,260 +16,4:5: 14 — 
Brist ol we e „ 2| 5270 708 — — |9 — | я Chatham & District со. „ 24, 617 | + 22] 20,511] +12,703 853 — 
Burnley ee ee ee 8 8-9 4 146 — — 73 — 2 | Dover ec es * Oct. 3 | 2:9 + 89 9,092 + 98 | 8 | т 
Barnsley District . | Sep. 25 184 — ' 6,975 — 44|— |" Dublin 9 2, 5,107 | +618 76, 708 + 5,934 46 +è 
| Devon rt 39 25 523 T 60 | 17,407 ' + 536 6 — E East Ham ое ee oe э 8 | 690 4 206 18,907 + 5,738 ; 6 H $ 

. Dudle ey—Btourbridge. „ Уб 988 + 92 82,423 | + 9,170 11 — | 9 Glasgow .. x ej» 8 16,667 [42180 | 246,354 | - 27,330 66 + 
S Gate as 26 99 + 1 | 33,278 + 4 617 1 + 3 © Hull ee oe ee ee iT} 8 1,906 +147 49,616 + 2,495 | 11 + 1 
? Gravesend—Northfleet „ 25 906 | + €8 9, + "81 — | llkeston .. ‘a ..| Sep. 80 189 = — — 11 — 
Greenock—Pt.Glasgow| ,, 26 546 | + 54 21,162 + 1,039) 74| — | ш |o of Thanet... ..| Oct. 8 682 | + 88 | 99,562 | — 1,476 10 | — 
‘Kidderminster ©. . no: | ти |+ 2| 5,0 f dai do | BiLiverpoot | у. 12: sep. 28 11070 | +0) | 292599 | 12,548 | 108 ! — 
eo eo ' — ive oe ep. i , е n 

fj Middleton v» 7 „ 25 8'9 | + 65 19,688 | + 1,565 | 84 | — 1 Newcastle .. А „ 8 3,090 | +655 — — 13. 59 
Oldham—Ashton ..| „ 25 692 | + 21 22,095 + 1,498 8 | — Portsmouth... „ 811691 | +89) — | — |99 |- 
m Peterborough ee ee 1$ 25 151 — 5,705 — т =» 5 ord se ee e. -=a | — —À = — 80 — 
Poole эе es n 95 358 | + 48 12,020 + 1,799 9 — Southampton ja " » 1, 1,099 | + 16 — | — 9 — 
Potteries oo | „% 25 | 1,800 4185 59,980 + 8,907 | “9 | — |x | Sunderiand „ 111 + 1.885 20 +8 
Rothe x. n 25 126 + 8| 6 + 1,613 27 — Central London Railway, , 8 — 4.202 6 — 
Sheerness eo @e " 28 79 — 2,816 == — Oi and 8. London Ry. [T1 4 m 4,702 E = 
Southport ee ee и 25 851 + 67 12,881 | + 2,209 -— and Lucan 4 RI 98 : H 1.807 6 = 
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Fluctuations in September. 5 
EXPERIMENTS FOR IMPROVING THE 


CONSTRUCTION OF PRACTICAL STANDARDS FOR 


SEPT 12 3 4 7 8 0101114151 

£25 6.17 1821222924 25 202930 ELECTRICAL MEASUREMENTS. 
24 — ||| Г Н Report of the Committee, cor sisting of Lord RavrEIGu (Chairman), 
23 22 И ш е ы Dr. R. T. GrazkBaook (Secretary), Lord KELvIN, Profs. W. E. 
22| | | | AYRTON, J. Peray, W. G. Арлмз, and G. CAREY Foster, Sir 


OLIVER J. Гогов, Dr. A. MUIRHEAD, Sir W. Н. Рвкьсе, Profs. 
J. D. EVERETT, A. SCRUSTER, J. A FLEMING, and J. J. THOM- 
son, Dr. W. N. Shaw, Dr. J. T. Воттомгкү, Rev. T. C. Friz- 
PATRICE, Dr. G. Іонмѕтомв STONEY, Prof. S. P. THOMPSON, 
Mr. J. KRenniz, Dr. E. Н. Овіғкітнв, Sir A. W. Коскав, Prof. 
Н. L. CALLENDAB, and Mr. Оковок MaTTHEY. 


(Read before Section A.) 
DuniNG the year a very complete comparison of the resistance 


eum — eee — m 


LEAD (ENGLISH). 
Sept. 1 2 3 4 7 8 9 101114 15 16 17 18 21 22 23 24 25 28 2930 


£15 
14 standards belonging to the Association has been carried out, and 
13 the standards have been compared with thote of the Reichsanstalt 
and of the Board of Trade. 
12 [— The various units discussed in the report are: (1) The “obm,” 
11 10° C.G.S. units of res stance; (2) the international ohm xis, the 


resistance at 0° С. of a column of mercury of uniform section 
106:3 cm. in length and 14:4521 grammes in mass; (3) the original 
B.A. unit; (4) the Board of Trade unit, supposed to represent the 
IRON international ohm, but constructed in 1891 во as to be equal to 

. 1:0358 B.A. units; (5) the N. P. L. unit defined as No. 4, as deduced 
"from the wire standards of the Association ; ; (6) the Reichsanstalt 
unit, constructed at the Reichsanstalt to represent the international 
ohm; (7) the mercury tubes, constructed at the National Physical 
Laboratory to represent the international ohm. 

A full account of this comparison is given in Appendix I. to the 
report, by Mr. F. E. Smith, of the National Physical Laboratory. 
It appears from this that changes have shown themselves in all the 
original platinum-silver coils. The relative values of these coils 
are discussed in the reporte of the Committee for 1888, 1890 and 
1892. ‘he 1888 report contains a very complete comparison of all 
the coils, not merely those of platinum-silver ; and it ів tbere shown 
that they then agreed with the values assigned tothem by Fleming 
in 1881. The conclusion is also drawn in the same report that, with 
the exception of the platinum-iridium coils А апа B, no really cer- 
tain variations could be traced in the other coils between the results 
of Matthiessen and Hockine’s comparisons in 1864 and 1867, those 
of Chrystal in 1876, Fleming in 1881, and the present secretary * in 
1888. А postscript to the Report for 1888 recorded, however, an 
appreciable change in the coil F in the avtumn of that year. 

In Appendix I. Mr. Smith starts with the values given in the 1888 
Report, which are, as nearly as we can tell the original values of 
the coils. 

Changes in the three standards F, G, H have already teen 
recorded in previous Reports (1890 and 1892). The standard coil 
Flat remained unchanged in value until 1901-1902. Eetween the 
observations recorded in these years it increased in resistarce by 
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| TIN. 17 x 10-* BB. A. U., and has not varied since. 
The alterations ia the other coils since the compariscns in 1888 
Pale 12 3 4 7 8 910111415161718 21 222324 25 28 29 30 have been as follows :— 
waa ТТТ F, + 97 x 10 * BAU 
123 ALAN JT . 
122 | Y NIA кини шиши кан ee N 
121 ze Ne E e a It should, however, be noted tbat, while between 1888 and 1890 
120. IJ Ed the ctange in Е was + 64 x 10-* B. A. U., that іп G was — 27 x 
1 ENT ESSERE T] 10 „, and in Н — 13 x 10^*. Since 1890 the same coils cbarged 
19 S by +33 х 10 v, + 54 x 10°, and + 31 x 10 B A. U. respec 
118 52 tively, while between 1901 and 1902 Fiat, as hae already been stated, 
117 ЕА rose by 17 x 10 B. A. U. 
116 ТЕ It 18 not easy to trace the causes of these changes. In the ca:e of 
115 FERUS Flat the cbservations in 1901 were made at Kew, those in 1902 at 
114 TIAI, Bushey House, and the change may in some way be connected with 
113 TUIA the removal of the coils. The changes in F, G, H first showed 
12 PL [TW themselves after the coils had been subject to a very low tempert- 
1 Гү ture, and may bave been started by strains due to this. 
11 ES Appendix I. gives tbe, details on which these various stateme: ta 
110 ш are based. It appears also from tho ваше Appendix that tle new 


platinum-silver ohm standards of the Association have retained their 


values since 1898 practically unchanged. 
The comparison between the standards of the Asscciation and 


COPPER (G. M. B's.) those of the Reichsanstalt leads to the result that the unit of the 
Association (No. 5 of these defined above) is less than tbat of the 
Supt. 1 2 3 4 7 8 9101114151617 18 21 2223 24 25 28 29 30 Reichsanstalt (No. 6) by (00105 ohm. This result is deduced 


(Table 1X. of Appendix Т.) from а series of extremely concordant 
measures on coils of value 0'1, 1, 10, 100, 1,060, and 10,000 ohms; 
thus both the unit and the multiple coils agree in giving the same 
difference between the Reichsanstalt and ourtelvt 8. 

By tbe kindness of Mr. Trotter a comparison bas been made 
between tbe Bcard of Trade unit and those of tbe Association, with 
the result tbat, ая deduced from the unit coils, the Board of Trade 
unit is less tban tbat of the Asscciation by (C0006 chm. Thbisret ult, 
however, is not confirmed by a comparison of а 1,000-« hm coil 
belonging to the Association with one of those of the Board of Trade ti 
these coils show no difference. 

The above statements are made on the assumption that the varic us 


М 


яалаа 


It ів possible that coil F is an exception to this stat mer t. 
T If the view be accepted that the laboratory unit is the same as 
in 1891, the Board of Trade standard has fallen since that date by 


00006 ohm. 
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changes in the coils which have undoubtedly occurred have been 
rightly interpreted, so that we can now recover the absolute C. G. S. 
value of the coil Flat, and hence of the standard ohm as originally 
determined at tre Cavendish Laboratory, and defined by the Com- 
mittee in the Edinburgh Report, 1892. 

That this is the case is borne out by the results of the experi- 
ments on the specific resistance of mercury, a summary of which is 
given in Appendix II. These are not yet complete. Mr. Smith 
has, however, constructed and calibrated 11 mercury tubes. The 
mean cross-section of each of these has been determined by at least 
four different seta of measurements. In nine cases the greatest 
difference between any measurement and the mean is not more than 
001 per cent. 

The values found for the resistance of each tube do not differ by 
more than ‘001 per cent. 

If we assume, as above, that the values of the wire standards of 
resistance of tbe A:sociation are known in terms of the absolute 
C. G. S. unit, then it follows that the length of the column of mercury, 
1l*quare millimetre in section, which would have a resistance of 
10? C.G.S. units, would be 106:291 centimetres. The value found 
for this same quantity by the secretary (Mr. Glazebrook) and Mr. 
Fitzpatrick in 1888* was 106:29 centimetres. We infer, then, that 
we still can recover from our standard coils the absolute C.G.S. unit 
of resistance. 

Again, the length of the mercury column consituting the inter- 
national ohm has been defined as 106:3 cm. 

But we have seen that the absolute C.G.8. unit as deduced from 


the wire coils of the Association has а resistance equal to that. of | 


106:291 cm. Thus the absolute unit is smaller than the inter- 
national ohm by 009 per cent. Again, it has been stated above 
that the unit deduced from the standards of the Association is 
smaller than that of the Reichsanstalt by 0105 per cent. 

Thus the mercury standards of the Reichsanstalt, constructed to 
represent the international ohm, exceed those just made for the 
Association by Mr. Smith by 0015 per cent, or 1:5 parts in 100,000. 

Again, if these results be accepted, since the Board of Trade unit 
as derived from the wire standards is less than that of the Associa- 
tion by 006 per cent., and the Association unit is too small by 009 
per cent., it follows that the Board of Trade unit is too small by 
'015 per cent. This difference arises in part from the fact that the 
standards of the Association, from which the Board of Trade stan- 
dard was copied by the secretary in 1891, are too low; in part from 
the fact that the Board of Trade standard has diverged slightly 
from that of the Association since 1891. 

Thus, to sum up this part of the Report, it may be stated that:— 

(a) The original B.A. unit and the standard ohm based on it (Nos. 
3 and 5 of the units concerned) can be recovered from the wire coils 
of the Association. 

(b) The Board of Trade unit (No. 4) is now less than the laboratory 
unit (No. 5) by 006 per cent. 

(c) The laboratory unit (No. 5) is less than the international ohm 
(No. 2) by 009 per cent. | 

(d) The Board of Trade unit is less than the international ohm by 
'015 per cent. 

(e) The mercury tubes made at the National Physical] Laboratory to 
represent the international ohm are less than those made at the Reich 
sanstalt by `0015 per cent. 

This last result must be considered as provisional pending the 
completion of Mr. Smith’s work, but it is clearly highly satis- 
factory. 

Mr. Smith has also made progress during the year with his investi- 
gations into certain of the anomalies shown by Clark cells, but the 
results of that inquiry are not yet ready for publication. 

The standard condensers of the Association have been frequently in 
use during the year; about 15 condensers bave been compared with 
them. They retain their value in a satisfactory manner, and are 
convenient to work with, though possibly some improvement in the 
insulation might be desirable, 

A chronograph, purchased with part of the grant made last year, 
will enable the time measurements required in the measurement of 
capacity to be made with greater accuracy, and hence will permit 
of greater rigidity in the inquiry as to the permanence of the 
standards. 

The platinum thermometers made from the stock of wire pur- 
chased from Messrs. Johnson & Matthey, which at the time of the 
last report were in course of construction, have been completed, and 
the behaviour of 80me of them investigated throughout the past 
year. The resistance box available was the old Callendar-Griffiths 
box used in the work of Dr. Chree at Kew Observatory, having coils 
of platinum-silver on the binary system. Thé contacts are an old 
form of the Cambridge Instrument Со.'в type of plug contact, the 
cheeks being made of a special white alloy held in round Doulton- 
ware cups. In measurements with this box not much significance 
attaches to the third figure of decimals representing hundred- 
thousandths of an ohm, though the settings could; be made to this 
amount at the lower temperatures. The box resistance-coils were 
intended for use with platinum thermometers of 1 ohm fundamental 
interval о' ly, and therefore the two high-resistance thermometers, 
of 5 ohms fundamental interval, could not be measured at the sul- 
phur-point ; their systematic investigation has therefore been tem- 
porarily postponed. The want of a better box for this work is 
seriously felt. 

Of the original six thermometers made in August, 1902, Nos. 1 


* Phil. Trans. 1888. 


t The resistance taken for a column of mercury 1 sq. mm. in 
section, 100 cm. in length at 0° О. at the Edinburgh meeting in 
1892, was 9107 х 10? C. G. S. units. Mr. Smith's experiments give 
assuming the values of the wire coils known, the result 9408 x 10° 
C. G. S. units. 


* 


to 4 are of 1 ohm fundamental interval, Nos. 1 and 2 being in porce- 
lain and 3 and 4 in specially thin Jena glass tubes of internal 
diameter 8 to 9 mm. and 38 to 40 сш. long. Nos. 5 and 6 are of 5 
ohms fundamental interval, and in somewhat wider tubes of speci- 
ally thin glass, through which the four leadsare hermetically sealed. 
The heads of all these thermometers are of the design used by 
Chappuis and Harker, the contacts to the solid ends of the copper 
flexibles being made by fusible metal cups. With reasonable care 
these contacts prove very satisfactory, both as regards the constancy 
of their reaistance and their mechanical strength. | 

In the construction of all tt ese thermometers special care wus 
devoted to adjusting their fundamental intervals to be very close to 
their nominal values, and after completing this adjustment all were 
subjected to repeated aunealing in air at а bright-red heat, thermo- 
meters Nos. 3 and 4 being temporarily placed in porcelain tubes for 
the purpose. 

The remaining four constructed last summer, and one of later 
date, all of 1 ohm fundamental interval, have had their constants 
determined from time to time during the year. One of them— 
B.A.,—was selected as a representative platinum thermometer for 
use in an investigation made to determine the relation between the 
platinum scale and that of the gas thermometer of the National 
Physical Laboratory at temperatures up ќо 1,000* C. During the 
time occupied by two sets of experiments with this instrument, 
extending over about three months in all, its constants altered by 
an amount only just greater than their probable error, showing that 
it is quite possible to use properly constructed platinum thermo- 
meters up to temperatures slightly over 1,006" C. for long periods 
without fear of serious changes. : 

The summary of the life history of the different thermomelers is 
given in Appendix III. The chief fact apparent is that there seems 
to be а small but real difference between the д of thermometers 1 
and 3 on the one hand, and 2, 4, and 7 on the other, the maximum 
divergence being about 02. 

Prolonged electrical heating in air of the wire of one ofthe 
thermometers was not fonnd to sensibly change the value of the ô. 
The cause of the small differences found is not obvious, and further 
investigation is being made on this point. 

А change in 5 from 1:50 to 1:51 would make at thé sulphur point a 
difference of 0:153? C., and at 1,000* C. one of 09°. 

The question of the resistance of copper has been raised lately 
by the work of one of the sub-committees of the Engineering 
Standards Committee. For commercial the resistance of 
copper is defined at a temperature of 60° F. (1885 C.). A table in 
Appendix IV. gives the values that have been found by various 
experimenters. | | 

It isclear that copper is now prepared of a higher degree of purity 
than in the time of Matthiessen. ing the mean of the figures in 
the table for modern electrolytic copper, we have, as the value of the 
resistance of 1 metre of copper wire weighing 1 gramme at 15:55' C. 
the value 01485, ohm, but the figures of which this is a mean range 
from 1475 to 1492. The value found by Matthiessen, as deduced from 
his paper in the Phil. Trans. for 1860, is 01500 ohm. Thus the con- 
ductivity of modern pure electrolytic copper is 1 per cent. better than 
Matthiessen’s. 

The Committee on copper conductors, which investigated the 
question in 1899, adopted the number 0°1508 ohm as the resistance 
of a motre-gramme of commercial annealed high-conductivity 
copper. This figure bas been accepted by the Engineering Standards 
Committee. | 

Mr. H. A. Taylor has recently placed in the hands of the ўе; 
two resistances of gold-silver wire made by Matthiessen 
to represent the resistance at 15˙5 C. of 100 in. of pure annealed 
copper, having the weight of 100 grains. The resistances of these 
coils have been determined by Mr. Smith, and the results are given 
in the following table:— 


Coil No. 1. Coil No. A. 

Resistance of 100 in. of copper weighing 

100 grains, as given by Matthiessen in 

В.А. units at 15°5° . € ee 1516 1514 
Resistance found in 1903 in B.A. units at 

15 5° C. T. "enm i 15133 1513, 
Resistance found reduced to ohms at 

15 5° C. eee eee eee eee 00е “1498, *1499; 
Resistance deduced of а metre-gramme in E 

ohms at 155° COC aes oM ui 1499, "1499, 


Thus Matthiessen’s value for the resistance of annealed copper м 
15 55° С. (60° Е.) as deduced from these coils, agrees very closely 
with the value calculated by the secretary from the figures in his 
1860 paper. 

The Committee have had under consideration the drawings and 
specifications for the ampere balanoe as designed by the late Prin- 
cipal Viriamu Jones and Prof. Ayrton. The electrical of the 
instrument need construction under skilled supervision. Teste o! 
various kinds haveto be made continually, and the Committee have 
come to the conclusion that this supervision can best be secured by 
having the instrument constructed in the workshop of the Nationll 
Physical Laboratory, under the care of Prof. Ayrton and the 
gecretary, who, as director, will be able, with the assistance of the 
staff of the Laboratory, to control the work in an efficient manner. 

The Committee are of opinion that further expenditure will be . 
required in completing the set of platinum thermometers, in we 
ticular in providing а satisfactory resistance-box and in carrying on 
the researches on the Clark cell. They consider that it is of grest 
importance that these researches should be brought to a satisfactory 
conclusion. 

For these reasons they recommend that they be re-appointed, with 


tof £60, that Lord h be chairman, and Mr. B. T. 
Glasebrook secretary. жы 
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APPENDIX I. 


On the Values of the Resistance of Certrin Standard Coils of the 
British Association. Ву Е. E. Вмттн. 


(From the National Physical Laboratory ) 
[The Report covers the period 1888—1903 inclusive. | 


Changes of very considerable magnitude have taken place since 
1892 in the old BA. standards. The removal of the coils, first to 
Liverpool, then to Kew, and finally to Teddington, bas resulted in 
the comparisons being incomplete in some years. In consequence, 
the difficulty of locating differences has correspondingly increased. 

The observations recorded are in terms of B.A. Flat. Owing toa 
change in Flat taking place, however, the 1903 comparisons were 
made chiefly with Nalder 3,715. 

In Table I. the approximate difference in B.A.U. between Flat and 
the B.A. unite coils F, G, H of the Association are given. 

Table II. gives the difference in ohms between“ (101358 x Flat) 
and other platinum-silver coils. Temperature of observations, 


16? C. 
TABLE I. TARLE II. 
| Flat. (1:01359 x Flat.) 
Year. | бов H — | Nalder | Elliott | Elliott | Elliott 
| | 8,715 | 964 269 270 
1888 ‘HAT 10 s 191 x 10 +7105 = = = Ке 
—17 + + = а= = Sh 
501 | — | — — — +18 x 10 5 — == 
,—18 R2 193 = = — — 
1881 = | == us 17x105) — -37 10 +97 х10-° 
1897 exc үсте == = = — — 
1809 86 +99 +69 17 +9 —46 +97 
1900 —47 ‚+92 +68 11 +23 —59 +27 
1901 —42 +92 +70 17 +28 —54 +91 
1902 —8 |+90 +16 0 +88 —39 +44 
1908 |—88 +15 +16 0 —  |-89 +4 


Table III. shows the percentage difference between (101358 x 
Flat) and the unit of two 10-ohm platinum-silver coils of the Associa- 
tion at 16° О. 


TaBLIN III. 
(1°01358 x Flat.) 

Year. == ea te MEM CE SEs 2 eget, Gui th CET p m VIE RI er ye 

| Elliott 288. | Elliott 289. 

— —— — — | --— — — = — — + ——— n 

| 
1897 —27 x 10-5 | +7 х 10 °’ 
1898 227 147 
1992-3 —10 | +24 


The coils Е, G and Н sre similarly constituted: they are the 
old B.A. coils made by Matthiessen. No. 3,715 is by Nalder Bros., 
and the remainder of the coils by Messrs. Eiliott Bros. No. 264 is 
a coil belonging to the Board of Trade, and has been returned to 
Whitehall ; hence there are no observations for 1903. 

Tables I., II. and III. assume Flat to be constant. It will be 
observed that the differences of Flat and 3 715, 270, 288 and 289 are 
constant from 1897 to 1901. From 1901 to 1903 a change of about 
017 per cent. is evident between Flat and the coils 3,715, 264, 269, 
270, and again between Flat and the units of the coils 288 and 289. 
‚ This suggests a change in the value of Flat from 1901. 


(To be continued.) 


THE PARALLEL WORKING ОЕ ALTERNATOR3. 
By B. Норктквох. 
(Abstract of Paper read before Section ©, September 14th.) 


Ix this paper I attempt to co-ordinate the mathematical treatment 
of the subject with the practical rules which have been framed, and 
which are now regarded as good standard practice, and to point out 
the reason for certain phenomena which have been observed. 

Dynamically, the question of the parallel working of alternators, 
or the running of a synchronous motor or converter, is a problem of 
oscillation about a state of steady motion. Consider an alternating 
dynamo connected to a source of supply of constant amplitude and 
periodicity, and driven by a constant power or working against a 
constant resistance. For simplicity of expression we may sup 
that the dynamo, and the generators giving the supply, have aif the 
same number of poles. Then the dynamo will run with the sam» 
angulat velocity as the supply generators, but with a certain differ- 
ence of phase dependent on its excitation and on its load or 
driving power. This is the state of steady motion. If that state 
be disturbed—say by temporarily varying the load on the dynamo 
if working as a motor—the dynamo will mske oscillations about it, 
sometimes running ahead of, and sometimes lagging behind tte 
position of steady motion. When abead of that position it will 
take less, and when behind it will take more, than its proper supply 
of energy from the mains. 

The practical problem is to k these oscillations, with their 
accompanying fluctuations, in the flow of energy to or from the 
mains or bus-bars, within moderate limits. 

The oscillations may be either free or forced. To clear the ideas 
we may consider the case of a dynamo working as a synchronous 
motor, but the results are immediately applicable to the case of a 


* 1 BOT. ohm. = 1:01358 B.A.U. 


generator. Suppose that the load on the motor is slightly increased. 
The motor will take up a position in which the phase difference 
between it and the generators is rather greater than before. The 
torque developed by the motor increases. If now the additional 
load be removed, there will be a balance of torque of that amount 
available for accelerating the motor, which accordingly will proceed 
to catch up, so to speak, the state of steady motion. After a time 
it will arrive at the position of steady motion, but will then be 
moving with more than the steady motion velocity. Та consequence 
of the difference of velocity, the motor will not exert quite the 
steady motion torque, but there will be a balance of torque tending 
to accelerate it or retard it. This, if the difference in velocity is 
small, will be proportional to that difference. 

The oscillations thus produced are the free oscillations executed 
by the dynamo when disturbed by а temporary change of 
conditions—e g., if its load be suddenly thrown off, or if, being а 
generator, it be switched into parallel with its fellows. 

It is obvious that the importance or otherwise of these free 
oscillations depends on whether they are damped out or not. 16 
has usually been assumed that the oscillations are resisted by a sort 
of viscous force, and if that is so the oscillations will of course, 
rapidly disappear. I have, however, recently shown that uader 
certain circumstances the oscillations will continually increase in 
amplitude and the running of the dynamo will be unstable. 

Suppose that the dynamo is working as а generator апа is driven 
by a force with a certain periodic variation—«.g , by a reciprocating 
engine. It is supposed to be coupled in parallel with such a number 
of other machines that the bus-bar potential is practically constant. 

Then forced oscillations are produced by uneven turning moment 
in the prime mover. Superposed on them there will be the free 
oscillations already considered. 

The possibility of parallel working, or of the working of a syn- 
chronous motor, therefore depends on two conditions. First, any 
free oscillations must be damped out within a short time of being 
set up. Second, the forced oscillations must be of such moderate 
amplitude as not to interfere with practical working. I will 
deal first with the last-named condition, as it admits of much 
simpler treatment than the other. 

For an ideal machine, without any flywheel effect at all, the 
phase displacement is always such as to correspond exactly with the 
torque exerted by the prime mover. Such a machine would run 
fairly well in parallel with others, simply delivering to the bus- 
bars at all times exactly the energy given to it by its engine. But 
nowif а flywheel be added, so long as the natural period of the 
alternator is less than that of the variation in turning moment, the 
amplitudeof the oscillations becomes greater with increase of fl y-wheel 
effect until there is perfect resonance, and the oscillations are only 
restrained by the viscous damping. Further increase in the fly- 
wheel effect results in & continuous diminution of the oscillations. 

Now, the practical rule always adopted by designers for working 
in parallel is that the angular displacement of the machine in a 
revolution when running unloaded as compared with а uniformly 
revolving wheel shall not exceed a certain fraction (varying from 
rs to =) of the angular pitch of the poles. The practical rule, 
therefore, directly limits the angular amount of the forced 
oscillations, provided that the natural period of oscillation of the 
alternator is large compared with the period of variation in turning 
moment. 

Limitation of the angle by which the machine deviates from 

rfectly uniform rotation is not, however, precisely what is needed. 
What should be limited is rather the amount of the fluctuation in 
the rate at which energy is delivered by the machine to the bus- 
bars. This, since the speed is practically constant, is proportional 
to the variation of torque, and depends upon the electrical proper- 
ties of the machine, aud is inversely proportional to the square 
root of its self-induction. Hence a machine with small self-induc- 
tion will operate worse in parallel] under & given amount of 
angular displacement than will another of large self-induction, 
always supposing the above-mentioned condition of long natural 
period to be fulfilled. Here, therefore, is a sufticient explanation 
of the wide variation in angular deviation permitted by different 
designers; what suits one machine will not suit another, and a 
machine with small self-induction and armature reaction, or what is 
called & machine with good inherent regulation, must be subject to 
more stringent rules as regards angular deviation than one with 
large self-induction. 

Another cause which makes а fixed rule as to angular deviation 
inapplicable to all cases, is the fact that in some designs the natural 
period of oscillation may not be long, compared with the period of 
the engine impulses. Should these two periods become even 
approximately equal, the rule quite ceases to be applicable, and the 
amount of angular deviation in actual working as & generator bears 
no fixed relation to, but is much greater than, the eame deviation 
when unloaded. As a matter of fact, in machines as now designed, 
in which the self-induction and armature reaction are usually 
sufficient to allow the machine to be short-circuited when partially 
excited without damage, the natural period of oscillation, even 
without & flywheel, is usually greater than the period of engine 
impulse. The latter period, even in a slow speed engine, will not, 
as a rule, exceed one-third of a second, while the natural period 
will be found to be of the order of half a second or more, and very 
much greater with а heavy fly-wheel. Probably, therefore, а 
designer will generally be justified in assuming that the two periods 
are sufficiently different to ensure that he will get about the rame 
angular deviation when delivering energy to the bus-bars as when 
the machine is running disconnected. He will, however, have to 
take account of the change in the rate of flow of energy to which 
that deviation corresponds on his particular machine, and it is in 
neglecting that factor that the practical rule seems to be illogical. 

We have, во far, considered that particular component of variation 
in turning moment which,is responsible for the major. part of the 
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phase displacement when the ma^bine is running disconnected, and 
which is, accordingly, alone regarded in the practical rule for fly wheel 
effect. That, however, is not in fact the only component of the varia- 
tions; there will be other components of both longer and shorter 
period. Take, for example, the case of a single-cylinder double - 
acting Kórting gas engine running at 90 revolutions. The principal 
variation in tnrning moment, and the only one producing any 
appreciable effect on the phase displacement when running light, 
will be due to the explosions, and will havea period of one-third 
of a second. As stated above, the natural period of oscillation of 
the alternator will probably be much greater than this. But there 
will also be a variation in turning moment due to the weight of the 
crank, with a period the same as that of the revolution of the 
engine, or two-thirds of a second. Now, it is not impossible, with 
a light flywheel, for the period of oscillation of the alternator to 
have that value, and, if that were so, violent hunting would be set 
up, even though the variation in turning moment due to tbis cause 
were foo small to produce an appreciable effect on the phase 
displacement when running light. Only, in this case of a small 
disturbing fcrce, the approximation of periods must be fairly cloge 
to produce serious effects. The ordinary rules as to flywheel effect 
generally result in the natural period of oscillation being substan- 
tially greater than the period of revolution of the engine, but in a 
somewhat roundabout and accidental way. Та seems highly de- 
sirable on many grounds to pay more attention than has hitherto 
been usual to the natural period of oscillation of the alternator 
when specifying flywheels. The period of oscillation of the 
governor of tbe engine should net. be lost sight of ; this is generally 
fairly long, and may not impossibly give rise to resonant oscillations. 
. Bo far, we have considered the forced oscillations caused by the 
uneven turning moment of tbe prime mover in а generator working 
in parallel with a number of others. A very similar and equally 
important problem is that of a synchronous motor or rotary driven 
from mains in which the potential varies periodically owing to 
unevenness of rotation in tbe supply generators. Here, if the 
motor or rotary bad no flywheel effect at all, it would follow the 
generators precisely in their oscillations. In the case of a 
rotary, it is unvsual to have any flywheel, and consequently the 
oscillations of the rotary may exceed in amplitude those of the 
generator. Furthermore, the danger of actval resonance with the 
revolution of the engine is in this case very much greater. I came 
across & case recently of a motor-generator which could not be 
worked owing to resopance. Its natural period happened to be 
very nearly equal to that of the revolution of the generator—about 
two-thirds of a seccnd—and it dropped out of step in а very short 
time, though the variation of turning moment in the period in 
question must have been quite emall. By altering the field current 
во as to increase the natural period about 25 per cent., the forced 
oscillations disappeared almost completely, showing that the diffi- 
culty was entirely due to resonance. This suggests the reflection 
that it might possibly be better in some cases to put flywheels on 
the comparatively high speed rotaries, and allow a small flywheel 
and a bigger angular deviation in the slow-speed generators. 

The ouestion of free orcillations is a very much more complicated 
and difficult one than that of forced oscillations The period is, of 
courre, easily determined, but the importance or otherwise of these 
oscillations depends almost entirely on the way in which they are 
damped. The oscillations may continually increase according to 
an exponential law, and the running of the machine will be im- 
possible as a practical thing. 

Consider an ideal synchronous motor in which the exciting 
curient is maintained absolutely constant, while the field magnets 
and the armature core and conductors are so perfectly laminated 
that no appreciable eddy currents flow therein. I find tbat the 
motion of such a motor is unstable, provided that 1р > p. Here 
р is the resistance and 1р is the reactance of the armature and any 
conductors in series with it. The condition rp > p is generally 
fulfilled, во tbat an ideal motor such as that described is in general 
unstable, snd all motors Бате this element of instab lity. In actual 
macbines, however, there are a number of causes which give rise to 
real viscous forces, and generally overcome this tendency to in- 
stability. Such are the local currents induced in the substance 
of the armature conductors, and (generally, but not always) the 
" amortisseur " effect of currents induced by the oscillations in the 
pole-pieces, the field coils, and in any special “ amortisseur " coils 
put there for the purpose. 

Of tbe causes mentioned above as making for stability by pro- 
ducing a viscous damping effect, the most important is that 
described as giving rise to amortisreur“ action. Consider an 
ideal motor of the type described in the last paragraph, coupled to 
mains giving constant alternating potential, moving steadily and 
doing external work. For simplicity we may suppose the open- 
circuit potential of the motor to be equal to that of the mains. 
The effect of the armature current on the field will be to decrease 
the induction in the field magnets somewhat and also to distort it, 
во that the point of maximum induction and zero back Е.М.Е. 
is displaced backward against the direction of rotation. Suppose 
that the motor executes oscillations about the position of steady 
motion. Then the field will experience variations of like period 
both as regards its magnitude and ita distortion. 

Now, suppose that the pole-pieces are surrounded by short- 
circuited copper conductors, and that the pole-faces are covered 
with copper plates, or have copper conductors threaded through 
them to form a grid. Then tbe changes of magnetising force due 
to the armature current will cause induced currenta to flow in these 
conductors, and the general effects of the currents will be to some- 
what reduce the amplitude of the changes of induction in the pole- 
pieces, and to cause them to lag rather behind the changes in 
armature reaction which gave rise to them. In other words, the 
currents then circulating in the “amortisseur " coils are such as to 
reduce the magnetieation somewhat and to displace the point of 


marimum induction or z»ro open-circuit E. M. F. rather behind the 
position which it would occupy in ordinary steady motion. 

We have to consider the effect of these changes in the 
induction on the torque at this moment.  Firat, as regards the 
demagnetisation, due t» diminution of carrent in the field coils от 
to currents in short-circuited windings surrounding tbe pole-pieces, 
It is easy to show that the effect of reducing the field current in 
а synchronous motor may Ыз either to increase or diminish the 
torque—it dep2nds on the load on the motor. Similar considera- 
tions apply when the dynamo is working as a generator, only in 
this case the effect of the induced currents may be to increase the 
mag aetisation. ; 

We may now consider shortly the damping effect of solid pole- 
pieces, copper plates over the pole-faces, or copper bars threaded 
through the pole-face to form a grid. Asalready pointed ont, the 
effect of the currents in such conducting bodies at the moment when 
the motor is in the position of steady motion, but moving with 
more than the steady motion velocity, is to so distort the field as to 
move the position of maximum induction somewhat behind that 
which 16 occupies in steady motion. This is in effect the same as 
reducing the phase difference between motor and generators, and it 
therefore in all cases results in a reduction of the torque of the 
motor as compared with the normal steady motion torque, or on the 
balance in retardation of the motor. Hance damping coils of this 
kind invariably exert а true damping or viscous effect. Moreover, 
I have worked out the amount of the effect, and find that it is much 
greater than that due to the varia'ion of current round the pole- 
pieces. It is these conductors across the face of the pole pieces 
that are the really useful “ amortieseurs," and by their use it would 
seem that the motion can always be made stable 

I do not propose here to go into the actual valae of the damping 
effect produced by these amortisseur" coils. It has been worked 
out and the resulte will shortly be published. One thing, however, 
may be noted here, and that is, that as the resistaoc? of the coils is 
diminished, the effect increases to a maximum and then diminishes. 
It is obvious that if the pole-pieces were surrounded by perfectly 
conducting coils and faced with perfectly conducting plates there 
could be no changes of induc ion produced by an oscillation about 
steady motion, and, therefore, no damping effect. The point is that 
the coils diminish the amplitude of the changes of induction pro- 
duced by armature reaction approximately in proportion to their 
conductivity, and at the same time give rise to a difference of phase 
between those changes and their cause. The amount of damping 
€ffect is proportional to the amplitude of the changes and to the 
pbase difference. It is therefore possible to increase the conduc 
tivity of the coils too far—that is, to such an extent tbat the 
diminished amplitude more than compensates the increased phase- 
difference. Whether this happens in practise I am not prepared to 
вау, ав it depends on many elemente, such as the period of oscilla 
tion, amount of armature reaction, &c., but I am с1заг that it is not 
impossible with cons'ants such as one meets with in ordinary 
desig 18. 

One otber poiat is of interest in connection with amortisseur " 
coils. They have been regarded here as a means of removing that 
tendency to instability as regards free oscillations which is iaherent 
in all machines. Of their great value for that purpose there can be 
no doubt whatever. It has often been suggested that they also play 
an important part in reducing the forced oscillations which were 
considered in the first section of this paper. My own belief, how- 
ever, is that their action in that respect is insignificant. 

To sum the whole matter up, the proper way to deal with forced 
oscillations is to use the right fly-wheel, while damping coils must 
be used for giving stable free oscillations. 


ELECTRICAL INSTALLATIONS IN INDIA. 


[By a Вомвлу CoRBESPONDENT. ] 


оніма the past year the subiect of the electrification of the larger 
Iadian citi:s and districts has been the subject of considerable dis- 
cuion. Calcutta bas for some time possessed a system of electric 
tramways, th» history of which has, however, been sadly marred by 
the repeated deaths of natives from fallen wires; electric fans bave 
been generally introduced in the larger hotels and in many 
Eur pean bungalows. Madras also followed the example of Oal- 
cutta, and adopted an experimental system of both tramways and 
lighting. Both of these are now to be extended. Bombay, 
with its three-quarters of a million of inhabitante, possesses 
neither at the moment. The Corporation have, however, granted а 
concession for both to the Brush Electrical E igineering Co., and it is 
generally understood that operations will shortly be commen 
The problem of electric traction in this city is, however, complica 
by the very good horse tram service wbich now prevails. This is 
in the bands of an American syndicate, who work it for all itis 
worth with characteristic trans-Atlantic energy. Tne conditions 
are also especially favourable for horse traction; there are no 
gradients, and most of the streets, especially in the native quarter, are 
narrow and densely crowded by a native population. Horses, foader 
and labour are all exceptionally cheap, the consequences being thats 
horse tramline can be worked at а phenomenally low cost. This 29 
shown by the low fare charged, viz., 14. per journey of віх or eight 
mile: in addition to which the correspondence system prevails. 
The Brush Co., who have undertaken the electrification of this 
line, and who will indirectly have to buy up the existing company 
at a profit to them, will have to produce one of the cheapest 
electric tramways in the world to get below the existing fares. 
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The progress of this enterprise will be full of more than 
local interest. The lighting of the streets which will be in 
the hands of the same company will also be a large undertaking. 
There is further a considerable demand for motive power, 
especially for punkahs, for printing acd for many small industries 
which at present demand gas or oil engines. The coming elec- 
trification of Bombay should also offer an attractive market to the 
manufacturers of dynamos and electrical accessories generally. 
There should Ыз an enormous demand for large supplies of 
electric energy from the various cotton mills, if the sale price can 
be adjusted at from 3d. to 41. per B.T.U. Labour is cheap at 4d. 
er day, whilst the price of coal varies from 12s. per ton for 
engal, and 193. for Welsh qualities. The Brush Co. have to tackle 
an installation of considerable magnitude. In the cities of 
Northern Bengal, the introduction of electricity is the dominant 
question. Delhi was to have initiated its municipal lighting 
before the Darbar, but the contractors only succeeded іп 
digging the holes in the streets for the lighting standards 
before that historic event; the unfortunate delay left the 
narrow streets of that interesting city particularly dark 
during the late great ceremonials. Lucknow is keenly alive to the 
desirability of this new adaptation of energy for both lighting and 
traction purposes. Its Corporation have been approached for a 
concession by several syndicates, but the municipality is keenly 
alive to the opportunity presented for making bargain” for the 
future as well as the present. A committee has been appointed t^ 
draw up a list of the Corporation’s terms, for submission to all 
applicants. Mesers. Crompton & Oo. are generally reported to 
have secured a concession from the Nizam for the monopoly of the 
supply of electricity to bis Highness’s dominions. Deccan con- 
cessions for all sorts of purposes are so generally koown on this side 
of the Indian Ocean, that they are not locally regarded as being 
very desirable speculations. Karachi is also much talked of as a 
promising field for electrical speculation. The Corporation, how- 
ever, лге so satisfied with their existing lighting by Kitson and 
Washington kerosene lights, that something under 3d. рег ВТО. 
will be necessary to tempt that municipality to hand over its 
etreet to an electric monopoly. Still, the advent of electric 
installations is regarded as being both inevitable and immediate. 


In March, 1903, the Indian Electricity Act, to make better pro- 


vision for fa^ilitating and regulating the supply and use of electrical 
energy for lighting and cther purposes, received the assent of the 
Governor-General of India. This is practically divided into two 
parta. Part II clearly defines the conditions under which 
licenses for public supply will be granted, and with the supple- 
mentary regulations which came into force on September 15th, 
provides working instructions for the practical introduction of elec- 
tricity. Under the provisions of this Act, “ no person shall supply 
energy for electric traction or for any purpose to the public except 
under, and in accordance with, t зе terms aud conditions of a license 
granted by the local Government.” A condition precedent to the 


consideration of an application is the consent of every local authority 


conceraed. Due advertisement must be given of the proposed 
application for such a license; after the expiration of three months 
from the date of such application, the local Government will con- 
sider the claims of the applicant in connection with any objections 
which may be raised thereto on the part of any interested person. 
Having obtained the necessary order, the licensee is thereafter 
bound by the following conditions. “ The pressure of a supply 
delivered to any one customer, other than a tramway authority, 
shall not exceed 250 volts at any two terminals within 
reach of one another.” The pressure of a supply to a transforming 
station, or to а transforming apparatus on a consumer's station, may 
not exceed 3,000 volts whether the current be continuous or alter- 
natiog.” The specification in reference to eloctric supply liaes is 
also very clear; amonget other things, it is provided that— 

“The sectional area of the conductor in an electric supply line 
shall not be less than} tbe area of a circle of т, in. in diameter, or 
in the case of an aeria! line, than the area of а No. 8 BW.G, and 
where the conductor is formel of a strand of wires, each separate 
wire shall be at least as large as No. 20 B. W.G. 

“ It the supply lioe is covered with a metallic sheath, such c ver- 
ing must make ап earth connection." 

All maias must be effi:iently tested for insulation for one hour 
with 50 per cent. ov recharge. 

Provision is also made for the distance of supoo-ts from вас“ 
ot her; io the case of the us3 of a copper wire, the section of which 
shall not exceed `5 ia., the supports are to be not more than 15) ft. 
apart. All such lines mast be more than 20 ft. above ground level, 
aad must not approach any builling nearer than 7 ft. 

Provisioa has to be made to protect existing telegraph wires from 
any danger to be apprehended from falling wires. Ia the case ot 
underground wires which may ba idsulated only in part, as in the 
case of the conduit tramway system, no voltage higher than 500 is 
to be employed. 

Provision is also to be made against leakage, either in the mains 
or in consumers’ internal fittings; in the latter case the supply must 
be discontioued uatil the defect is remedied. The supply circuits 
must be 80 arranged as to enable the current to be completely with- 
drawn from any number of houses (not exceeding 100) in case of a 
serious breakdown of the main. 

For the purposes of traction the voltage is restricted to 500, 
except by the special sanction of the Local Government, who, in 
considering this point, will take into consideration climatic, local 
aid other conditions. Elaborate precautions are insisted upon to 
secure an efficient earth return to the negative pole of the dynamo. 
The total resistance allowed for the earth return is not to exceed 
2 amperes per mile of single tramway. The supply line is be split 
into sections, no опе of which shall exceed z mile in length, and 
shall be fitted with an emergency switch for use in case of 
necessity. 
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Part ITI. of the Act dea's with private installations which, under 
this new law, pass under Government control. No person shall 
for any purpose in any street, or in any place in which 100 or more 
persons are likely ordinarily to be assemb:ed, or which is a factory, 
use energy without giving seven days' notice of his intention to the 
Commissioner of Police, or in complying with the rules specified." 
This clause clearly brings under Government control the various 
hotel and mill, as also the private inetallations of the various 
native princes (of which there ате many). 

The power of inspection and testing by offi :ers appointed by the 
Local Government is to Ыз enforced. The cost of this will be 
borne by the owner ; а rate of fees for such inspection is arranged. 
It is based upon a charge of R 1 for every kilowatt of the plant's 
capacity, with a minimum charge of R116 and a maximum one of 
R3.200. 

Тое pressure of the supply generated by any owner shall not 
exceed 500 volts if continuous or 250 volts if alternating. The 
same general conditions as to erection of aerial or underground 
lines as are specified for a public installation, also apply. Tue 
owner is to be responsible that his fittings are in all respects fit for the 
use of energy, and shall take all due precautions against fire. Uader 
special circumstances the Local Government may grant the use of 
а high pressure system, by which is meant an iattallation up to 
3,000 volte, either coatinuous or alternating; but for this special 
official sanction is necessary. 

This Act has thus clearly defined the future of elec: 
tricity in India, and has removed much misconception 
and uncertainty which formerly existed. Whilst most care- 
fully protecting the public iaterests, it affords every oppor- 
tunity for steady and safe development. Unfortunately, municipal 
life in India is far behind that which prevaile at home. For tne 
greater part, its members are not of the class from whom one саа 
reasonably expect much in the direction of wise and successful 
municipal trading. Tue future of electricity in India must depend. 
upon private enterprise. Now that the law is codifiad, there is a 
large promising and legitimate sphere for electrical supply co n- 
panies in most of the larger Тайїап towns. 


THE CONDUCTOMETER. 
A Dinger READING CONDUCTIVITY METER. 


ONE of the most frequent and important measurements 
required in the manufacture of cables for electrical purposes 
is, unfortunately, one of the most arduous and difficult to 
carry out with accuracy. This is the determination of the 
conductivity of the copper wire of which the strands are 
composed, a quility which no two hanks of wire possess ia 
the same degree. The possible loss which may be incurred 
by fatlare to comply with the terms of the specificati n to 
which а cable is in ide, is too great to permit «f risks being 
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taken, in view of the narrow margin which is allowed under 
modern conditions; this is especially true in the manu- 
facture of submarine cables, the properties of which are во 
minutely specified and tested. An instrument which has 
been devised by Mr. Rollo Appleyard for the reduction of 
this troublesome operation to a mere matter of workshop 
routine, capable of performance by practically unskilled 
operators, will, therefore, be warmly” welcomed by the 
industry. 
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The fact that the so-called Matthiessen's standard" is 
indefinite to the amount of + 0°56 per cent.—a range of 
more than 1 per cent.— was, we believe, first clearly demon- 
strated by Mr. Appleyard himself, in the ELECTRICAL 
Review of June 19th, 1908; but apart from this 
ambiguity, which can be avoided by a convention, con- 
siderable variations occur in the diameter of a wire as it 
comes from the dies. This being the case, great refine- 
ments of accuracy in the measurement of conductivity 
are obviously superfluous, and, struck with this fact, Mr. 
Appleyard set about devising some means whereby it could 
be turned to good account, with the result described below. 

The problem was, briefly, to quickly compare with a 
standard wire a succession of samples of approximately, but 
not cxactly, the same conductivity and diameter as the 


standard, with the minimum of expenditure of time and 
labour, and to read the result as percentage conductivity 
from a divided scale, while readily compensating for the 
variation of the mean diameter of the test wire from the 
normal and neutralising the effect of atmespheric tempera- 
ture. Further, the standard wire itself might not be of 
100 per cent. conductivity, snd the difference must be 
compensated for. Тһе standard of accuracy aimed at 
was a maximum error of + O'l per cent.—very far 
within the limits of practical requirementa, 

'The means whereby the desired end has been attained are 
of the simplest description ; the instrument is essentially & 
slide-wire bridge, of which two arms are formed by the 
standard wire and test wire, as shown in fig. 1. Ав the 
position of balance can never be far from the centre of the 
slide-wire, only a short length—about 10 cm.—of the wire 
is exposed, the remainder being suitably disposed within the 
case of the instrument, Provision is made for attaching the 
standard and test wires, or heavy copper rods leading 
thereto if the instrument is not fixed (as is preferred) close 
to the testing bench, and the connections to battery and 
galvanometer. The only, but essential, novel feature is, 
therefore, the system of scales shown in the middle of the 
apparatus, the use of which is explained below. 


Standard Wire Test Wire 
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The solution of the problem affords an interesting example 
of the successful application of scientific methods plus brains 
to the attainment of an essentially practical object by 
means wbich could not have been devised by experi- 
ment. The investigation necessitated only the most simple 
mathematical treatment ; but it will suffice here to indicate 
the successive steps involved, while a detailed account of 


the work will be found in the Proceedings of the Institution 
of Civil Engineers, Vol. CLIV., Part IV. 

In the first place, Mr. Appleyard found that, between the 
limits of 96 and 104 per cent. conductivity, with a standard 
wire of 100 per cent. conductivity, and of the same diameter 
as the sample, a scale graduated in equal divisions could be 
applied to the slide wire, upon which the percentage con- 
ductivity of the wire tested could be directly read off. It 
was desirable, however, frequently to use as a standard a 
wire which might not itself be of 100 per cent. conductivity. 
It is obviously necessary to determine the conductivity of 
such a standard by independent means; this done, it is only 
necessary to set the aforesaid scale with regard to the slide 
wire, so that the scale reading for the oouductivity of the 
standard wire coincides with the electrical middle of the 
slide wire. Clearly, if balance is obtained at this point, 
the test wire is of the same conductivity as the standard, the 
value of which is shown on the scale; while variations from 
this value are read off according to the position of balance 
exactly as before. The scale in question is marked c c in 
fig. 2, and is similarly graduated on both edges for conveni- 
ence; the upper graduations are used for setting the con- 
ductivity reading of the standard wire against the middle 
point м M of the slide wire, which is determined once for all 
when the bridge is adjusted. The lower graduations form the 
actual working scale for the conductivity of the sample. 

The compensation for inequality of diameter was a 
difficult matter, but of great importance, owing to the 
frequency of slight variations in the diameter of wires, and 
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their great effect upon the resistance of such.  More- 
over, the effect varies widely with the actual diameter of 
the wire. Tosurmount this difficulty, a table of corrections was 
made out and embodied in the form of a curve (fig. 3). This, 
it will be seen, gives the correction required for any size of 
wire between 10 and 100 mils, in terms of divisions of the 
slide-wire per mil of difference. In actual practice the 
variations do not exceed 1 mil, and it is convenient to 
make a table of the corrections for each tenth from 0 to 1 
mil for the gauge of wire under test. To apply the correc- 
tions, a “ diameter-scale” is affixed to the slider in such a 
way that it can be moved sideways with regard to the zero 
of the latter, and clamped in place; the gauge mark on this 
scale is thus displaced to the right or left, to a distance 
corresponding with the reading on the scale, and against 
this mark the conductivity of the wire tested is read when 
balance is obtained. 

The standard may either be a specially prepared coil, 
adjusted to have the resistance corresponding to the normal 
length (say, 30 ft.) and diameter of the samples at 100 per 
cent. conductivity and the same temperature, and made of 
the same material; or it may be one of the sample lengths, 
the conductivity of which has been determined by the ordi- 
nary methods. In the latter case it is stretched alongside the 
sample, so ав to be at the same temperature, and the 
correction for the conductivity of the standard is made on 
the conductivity scale, unless the standard happens to be 
of 100 per cent. conductivity. The diameter of the sample 
is quickly measured at several pointe with а micrometer, and 
from the average result the necessary, correction is made on 
the diameter scale. Balance is then obtained with the slide- 
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wire bridge, the conductivity of the sample read off, and the 
sample replaced by another one. For this only the diameter 
correction is necessary before balancing, and so with all 
other samples of the same gauge. There is no need to cut 
off the samples from the hanks, as a length can be run off 
and clamped, tested and wound up again without injury. A 
temperature correction is unnecessary, as the standard is 
always of the same material and in the same surroundings as 
the sample tested. 

It will be clear from the foregoing that, as we have 
personally witnessed, after the standard has been fixed 
and the correction applied, the complete operation of 
testing a sample occupies only a minute or two; more- 
over, it can be, and is, carried out by quite unskilled 
operators — even girls fresh from school. It remains 
to consider the degree of accuracy attained. The precision 
aimed at, as we have stated, was a maximum error 
of 0°1 per cent. One of the instruments was tested at the 
National Physical Laboratory throughout its range, with 
remarkable results. With a standard of 100 per cent. con- 
ductivity, and samples ranging from 95 to 105 per cent., 
the error was 0:1 per cent. at the extreme ends of the range, 
but from 98 per cent. to 103 per cent. the error was negli- 
gible, being, in fact, 0 from 100 to 103 percent. Even 
with standards of 95 and 105 per cent., and diameter cor- 
rections of 2:5—-extreme conditions, never likely to occur in 
practice—the error in no case was so great ав 0'2 per cent., 
rarely exceeding 0:1. The average error of the whole of the 
tests of various kinds, 47 in number, was 0:005 per cent., 
and within the ordinary limits of practice—9s to 102 per 
cent. conductivity of the standard, and up to nearly two 
divisions diameter correction—the error never exceeded 0'1 
percent. for samples of 95 to 104 per cent. conductivity. 
As а crucial test, {хо pieces of copper wire, of slightly 
different diameters but equal lengths, were tested by an 
accurate method which gave the ratio of their conductivities 
as 100°05 per cent.; the same ratio, as measured by the 
conductometer, was 100-02 per cent.—a remarkable result 
indeed. The instrument is neat and compact, be-ides being 
accurate, and should be of great utility to cable manu- 
facturers. 


THE EVIDENCE ON MUNICIPAL TRADING, 


(Concluded from page 522.) 


THE more one examines the evidence presented to the Joint 
Committee, the stronger the case appears in suppor: of the conclu- 
sions arrived at by them in their report. In this busy world, it 
cannot be expected that ratepayers generally will find time (even if 
their generally apathetic nature should stimulate their interest 
sufficiently) to read through the 462 pages comprising tne Blue-book. 

The Committee devoted only nine days to taking evidence, 
examining 31 representative witnesses, who dealtewith the question 
of municipal trading accounts exhaustively, and incidentally ex- 
pressed opinions pro and con upon the general principles involved 
in municipal trading. 

The public are able, therefore, to contrast the views of anti- 
municipal traders like Sir Andrew Noble, with those of Mr. 
Edward Robertshaw Hartley, a town councillor of Bradford, who 
said to the Committee, “І had better say right out that I am a 
Socialist.” The former thinks that anything that can be equally 
well done by private traders should be left to them; in the first 
place, because people who are in a private trade will not undertake 
it unless they know something about it; whereas, corporations con- 
sist principally of a number of small shopkeepers, and it is not pos- 
sible, except in exceptional instances, that they can understand 
the new business that they undertake to manage, having little 
interest against expenditure, or, rather, possibly an interest in 
expenditure, and will not be careful of the money of the ratepayers. 
Sir Andrew speaks feelingly as a contributor to the rates of New- 
castle and Manchester by no less than £18,000 per annum. 

Compare these views with those of the Bradford socialist, who 
is a fair type of the municipal traders, who, with light hearts and 
purses, have plunged their towns into enormous debts and respon- 
sibilities, the rapidly increasing rates affecting them personally to 
an inconsiderabld extent, but, being most onerous to the great 
industries upon which the prosperity of the localities depends. 
Mr. Councillor Hartley declares himself to be an ardent advocate 
of municipal enterprise, favours the working of coal mines, the 
establishment of bakeries, supply of flour, and says he does not see 
where the legitimate ending is to come. Не is, in fact, an out- 
spoken disciple of John Burns, and would carry on any trade 
regardlese of risks. 

As to taking risks, he says, Why should not the people take the 
risk themselves? Why should we ask anybody to take the respon- 
sibility for us?" And, with reference to house building, he says 


that corporations ought to build houses во that tenants, having two 
houses available for every one required, would get them at cheap 
rent ! 

This is a no-monopoly cry with а vengeance; provide double of 
everything required, and then the people who are to take all the 
risks will be sure of che ip rents. 

When Mr. Hartley began public life, his motto was, All public 
service for the public good,” a principle to which all can subscribe, 
buc he applies it to univeraal trading, as he considers that the only 
limit is, аз soon as ever we come to anything the public do not 
require." | 

Of course, increased wages is an essential item in the socialist 
programme, and Mr. Hartley triumphantly points to the fact that, 
since the Corporation of Bradford took over the tramways, men who 
worked 80 hours for £1 a week now work less than 60 hours for 25s. 
a week without loss to the public. 

The chairman of the Committee mildly suggested that the public 
should not pay unreasonably high wages to the tramway employés 
as against other workmen, bat Mr. Hartley did not believe euch a 
contingency would ever arise, and in any case justified the men in 
using their votes to get up their wages. 

Mr. Hartley is во satisfied with the working of the trams, that he 
told the Committee he was convinced that, as they can run trams ia 
Bradford, the working man could be also helped by running a 
wool-combing establishment, and argues that as the chairman 
of the Tramways Committee made an immense fortune as a 
wool-comber, in the near future the town should begin a wool- 
combing establishment, and make bim chairman, as he is an 
expert ! 

The question as to whether the trading pays or not—apart alto- 
gether from the policy of interfering with private enterprise— 
naturally gives rise to the necessity for properly kept and audited 
accounts. Upon this essential point there was considerable 
evidence, the battle raging around the character and ultimate results 
of sinking funds, depreciation, obsolescence, valuation of assets, 
invest ments of sinking funds in other municipal undertakings of the 
same local authority, overdrafts, and other advances by bankers, 
unauthorised borrowings, and, above all, the necessity for proper 
independent audits, with as much uniformity in keeping the accounts 
as local circumstances will admit of. Upon all these matters the 
evidence was of considerable interest. 

One of the most practical recommendations came from Mr. Henry 
Sherley-Price, partner in the well-known firm of Wheatley Kirk, 
Price & Co., who claim to be the largest engineering valuers in 
Europe. He considers it to be absolutely essential to the accuracy 
of trading accounts that depreciation of plant should be written 
off, and he urges the importance of this by the remark : —“ Take tho 
plant of an electrical lighting station erected, say, 10 years ago, 
and costing, say, £50,000 to erect, he would be a bold man who would 
say that the actual value of such a concern to-day is anything like 
half that amount. If no provision has been made to meet this 
depreciation, the profit and loss account will be wrong to that 
extent.” 

Mr. Sherley-Price confirms our repeated contention that this pro- 
vision is quite apart from sinking fund, which is only a provision 
for repaying loans. Не says that there is scarcely an important 
electric light or power station in the United Kingdom above five 
years old which has not had to discard costly plant, some of it 
scarcely used, in orler to replace it with some new invention giving 
more economical and reliable results; and the witness handed to 
the Committee a list of such discarded plant, mainly belonging to 
muuicipal undertakings which his firm had for disposal. 

Mr. Sherley-Price considers that the assets should be valued 
periodically, and gave his personal experience of the course adopted 
in this respect by leading private firms, having versonally valued 
over 40 millions sterling of manufacturing plant and property, 
principally engineering. He stated that even an expert valuer 
cannot fix a rate for depreciation which will hold good for any 
lengthened period without periodical personal inspection. He 
gave an example of the importance of the question by quoting the 
sale by the Leeds Corporation of tram engines and steam-drawn 
tramcars for £40 each, which cost £800 or £900. He is of opinion 
that corporations who do not keep proper depreciation accounts, 
rather than face the throwing out of large items when they have to 
show them as losses, continue with these old items. 

With such evidence before them, the Committee were fully 
justified in their recommendation that '' auditors should be required 
to express an opinion upon the necessity for reserve funda, of 
amounts set aside to meet depreciation and obsolescence of plant, 
in addition to the statutory sinking funds, and of the adequacy of 
such amounts." 


Gateshead-on-Tyne Tramways.—The new section of 
tram waysleading from the former termiaus at Sheriff Hill to Wrecken- 
ton, was inspected by Colonel Von Douop on the 1st iast., and the line 
has since been opened. Wreckenton is a fairly large village situate 
on the Fells, and although in close proximity to Gateshead had no 
means of inter communication other than the old-fashioned brake, 
or bus. It is a considerable distance from the railway, and the 
residents have been fora long time desirous of possessing a tram 
service, which has now been afforded them by the Gateshead Tram- 
ways Co. The permanent way contract has been carried out by Mr. 
J. J. Robson, the overhead work being done by the company under 
the superintendence of Mr. P. Shannon. It is stated that the cost 
will approximate upon £10,000. There is one heavy gradient on 
the run, which is about 1 in 10, but this was taken perfectly satis 
factorily and the trial was entirely successful. 
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NEW PATENTS APPLIED FOR, 1903. 


Com ressly for this journal by W. P. Taomrson & Co., Electrical Patent 
ts, Ea, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. | 


90,245. ‘Improvements іп ог relating to electric rheostats, motor starters, 
regulators and analogous electrical apparatus." R. Е. Нлл. September 21в%. 

20,274. “Improvements in and relating to electrical casing or conduits.”’ 
Sır Hiram MAXIM ELECTRICAL AND ENGINEERING Co., LTD., А. W. HILL and 
J. HARRINGTON. September 21st. 

20,285. “ Ап improved machine for the separation of ores and other materials 
by means of electro-magnete." W. BLACKMORE. September 21st. 

20,291. ‘Improvements in electric fittings such as switches or the like havin 
combined insulating and conducting portions." С. Е. RircHEL. (Date applie 
for under Patents Act, 1901, October 18th, 1902, being date of application in 
United States.) September 21st. (Complete.) 

20,901. ‘Improvements in commutator brushes.’ IHE MORGAN CRUCIBLE 
Co., LTD., and О. W. SPEIRS. September 21st. 


20,802. ‘‘ Improvements in commutator brushes.’ THE MORGAN CRUCIBLE 
Co., LTD., and C. W. Sreirs. September 2186. 

2,803. “Improvements in commutator brushes," THE MorGan CRUCIBLE 
Co., LTD. С. W. Вркікв. September 21st. 

20,908. “Improvements in switches for railways, tramways and the like.” 
E. B. ENTWISTLE. September 21st. (Complete.) 

20,818. Process for the production of a porous, bafd electrode mass, in- 
soluble in alkalies, from metallic oxides or metallic powders." G. A. WEDE- 
k IND and H. P. R. L. Porscke. September 21st. (Compiete.) 

20,8660. ''Improvem:nts in coverings for insulating electrical wires and the 
like.“ L. Frank. September 2204. 

20,401. “Improvements in electric switches." С. E. Hunter and W. Н. 
WARREN. September 22nd. (Complete.) 

20,405. “Improvements in the method of producing rapid electrical oscilla- 
tions and systems of devices therefor.” F. ScHROTTEBR and GESELLSCHAFT 
FUR DRAHTLOSE TELEGRAPHIE M.B.H. September 22nd. (Complete.) 

20,428. ‘‘Improveme: ts in the ventilation of dynamo-electric machines.” 
H. M. HoBART. September 22nd. 

20,424. ‘Improvements relating to sparkless running of commutating dynamo- 
electric machines." F. PN dA. September 22nd. 

20,485. “ Improvements in or relating to electric ignition apparatus for in- 
оша combustion motors and the like.” J. Вора and C. Е. Forman. Septem- 

т 28rd. 

20,448. ‘ Improved electrical lamp.” E. HERMANN. September 28rd. 

20,450. ‘‘Improvements in electric arc lamps.” Е. W. E. ScHvER. Sep- 
tember 28rd. 

20,497. Electric plant for the synthetical production of nitric products b 
means of discharges of electricity in gaseous mixtures." J. Von KOWALSKI an 
I. Moscicxi. September 28rd. (Complete.) 

20,517. Improvements in and connected with the fixirg of pulleys, electric 
тшс аре such like to ceilings." C. McCALLUM and J. McGruTHeER. Beptem- 

r . * 

20,528. ''Improvements in electric switches." A. ECKSTEIN and A. J. D. 
KBAUSE. September 24th. 

20,547.  ""Improv.d arm-suppcrter for telepho:es and the like." H. 
EHRETII. September 24th. (Complete.) 

90,569. “Improvements in or relating to pocket electric lighting devices.“ 
L. G. Stoan. (The Eleotrizitäts-Actiengesellschafſt Hydrawerk, Germany.) 
September 24th. 

20,572. “ An improved electric induction device for medical and like pur- 
poses." V. REICHENBERGER and E. WEIERSMULLER. September 24th. (Com- 


20,577. “Improvements in or relating to magneto-electric machines or 
motors." Н. H. KNUTZEN. September 24th. 

20,606. “Improvements in multipolar dynamo-electric machines.” J. Н. 
HoL uns. September 25th. 

20,611. Improvements in dynamo-elcctric generators." М. WALKER, 
Beptember 25th. 

20,688. ‘Improvements in attaching electrical insulators to insulator 
brackets." Е. J. CHAMBERS. September 25th. 

20,684. '*Improvemonts in attaching insulators to the tubular arms of tele- 
graph and like poles." Е. Ј. CHAMBERS. September 25th. 

20,644. Imorovements in telepbone se'ective systems and apparatus 
therefor.” N. 8. МсКімвкү and А. R. NkLsoN. Sep ember 25th. 

20,645. Improvements in arc lamps." W. T. Ортон, J. E. ELLIOTT, and 
Н. B. PRATT. September 25th. 

20,658. “Improvements in or connected with overhead trolley lines for 
electric traction.” A. G. Ioxipzs and A. C. Макові. September 25th. 
| gue Improved means for guiding the trolley wheels of tramway vehicles 
at the junctions in overhead conductors.” A. Н. HoLwks and Н. W. HOLMES. 
September 25:b. 

20,685. Improvements in e'ectrical resistance furnaces.” W. Soa and 
Т.Ј. DENNY. September 26th. | 

20,691. “Improvements in or relat to the cella of primary batteries." 
A. J. Grondk. September 26th. nu i 


a * Improvements in trolley electric tramways.” G. HALL. September 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Oo., 823, High Holborn, W.C., and at Liverpool, price, post free, 9d. 
(in stamps). 


1902. 


851. ‘* Improvements in connection with electrical bel's, telephones, ringing 
keys, contacts, switches, indicators, relays, and the like.” L. Н. Parsons. 
Dated January 6th. 


860. “ provenents in contact devices for electrical railways.” E. P. 
Wetmore. Dated January 6th. 

361. “Improvements in contact boxes for electric railways.” W. M. Brown. 
Dated January 6th. 


880. Improvements in contact shoes for electric railways.” W. M. Brown. 
Dated January 6th, 


914. “An improved electric arc lamp for light-cure purposes.” R. Otto. 
Dated January 13th. 

918. “Improvements in or relating to electrical measuring instrumenta.” 
R. 8. Whipple. Dated January 13th. 

993. Improvements in or relating to telegraph and telephone wires.” 
J. Wormersley and G. W. Wormersley. Dated January 14th. 


1,021. ''Improvements in electric switches.” W. H. Chipperfield and E. 8. 
Cooke. Dated January 14th. 


1,027. “ Improvements in sectional conductor systems of electric railways.” 
E. W. Farnham. Dated January 14th. 

1,028. "Improvements іп sect onal conductor systems of electric railways.“ 
E. W. Farnham. Dated January 14th. 

1,061. “Improvements in or relating to telegraphic apparatus.” F. G. 
Creed and W. A. Coulson. Dated Januury 14th. 

1,104. ‘Improvements in or rel sting to dyn imo-electrio machinery." А.В. 
Soar. Dated January 15th. 

1.126. Improvements in methods of generating electrical energy." А. 
Wassilieff. Dated January 15th. 

1.186. Improvements in electrodes for arc lamps." А. G. Gebr. Siemens 
and Co., and H. Viertel. Dated January 15th. 

1,2:0. “Improvements in motor cycles and other motor vehicles." W. J. 
Lloyd and W. Priest. Dated January 16th. 

1,228. “ Improvements in the driving mechanism of motor-cars." A. Schmid. 
Dated January 16th. 

1.229. Improvements in telegraphs.” W. D. Kilroy. Dated January 16th. 

1. 38. Improved collector rings for electrical machines.“ British Westing- 
house Electric and Manufacturing Co. (Westinghouse Electric and Manufac- 
turing Co., Pittsburg, U.S.A.) Dated January 16th. 

1,251. “Improvements in and relating to electricity meters." W. M. Mordey 
and G. C. Fricker. Dated January lôth. 

1,318. * Improvements in and relating to surface contact systems for electric 
traction." A. Rast. Dated January 17th. 

1,828. Improved apparatus for cleansing tram rails and the like." C. H. 
Gerrard. Dated January Ich. 

1,318. Improvements in electric fuses.” Callender's Cable and Constiuc- 
tion Co., and Н. Hastings. Dated January 17th. 

1,844. “An electric switch." G. Higginson. Dated January 17th. 

1,355. “Improvements in the construction of underground conduite, more 
especially intended for use of underground electric traction." T. E. Devonshire. 
Dated January 17th. Йй 

2,085. “Improvements in electric arc lamps.” Н. Baggett. Dated 
January 25th. 

8,116. "Improvements in safety fuses for electric circuits.” A. D. Smith. 
Dated February 7th. 

8,142. ‘Improvements in or relating to safety-devices for electric overhead 
conductors." A. J. Boult. (L. Negro, Genoa.) Dated February "th. 

8,158. “ Ап electro-magneticaliy operated switch for opening and closing 
an electric circuit.” C. E. G. Gilbert. Dated February 7th. 

8.151. Improvements in sockets for uniting two telegraph wires.” Se 
Frank. Dated February 7th. 

8,168. ‘Improvements relating to the secondary circuits of alternating 
currents.” R.Grisson. Dated February 7th. 

5,953. “ Improvements in and relating to electric arc lamps." W. P. 
Thompson. (E. Sander.) Dated March llth. 

5,978. “ Improvements relating to rectifiers for single or polyphase alter- 
nating currents." A. Nodon. Dated March llth. ' 

6,558. "Improvements ig telegraph poles or the like.“ А. Bourgeat. Dated 
March 18th. 

6,653. ‘Improvements relating to electrio switches for controlling electric 
motors or other electric ciccuits." E. N. Bray. Dated March 18th. 
aoe * Improvements in telephone sets," J. E.Kingsbury. Dated March 


7,125. Improved electrical ozonising and circuit breaking apparatus.“ 
Р. К. Stern. Dated March 24th. 

7,195. ‘Improvements in or relating to arc lamps, more especially of the 
type known as‘ Projector’ arc lamps." C. Oliver. Dated March 24th. 

7,60. Improvements in and relating to electric incandescent lamps and to 
means for connecting tbe same in electric circuits." H. J. Leviles-Johnson. 


‘Dated March 25th. 


8181. “Improvements in and relating to devices for controlling polyphase 
and alternating current motors." W. Spielter. Dated April 8th. 

8,456. "Improvements in or relating to electric ignition devices for gas or oil 
motors." Е. Bryan. Dated April llth. 

10,102. "Improvements in or relating to apparatus for use in electro-plating.'* 
F. T. Jackson. Dated May 2nd. 

10,902. A portable apparatus capable of being concealed by a doormat or 
other covering, which completes a circuit of electricity when trodden on or 
otherwise pressed." J. Landon. Dated May 5th. 

10,598. “Improvements in or relating to galvanio batteries for shot firing in 
mines or other works." С. Cook. Dated May "ith. 

12,07. “Electro-thermic ventilator.” F. De Mare. Dated May 28th. 

12,695. “Improvements in or relating to steering devices for motor road. 
vehicles." F. Porsche. Dated June 8rd. 

19,759. ‘Improvements in electric current-taking devices." С. Portillo. 
Dated June 7th. 

18,854. “Improvements in electric switches worked by electro-magnets or 
solenoids.” Siemens Bros. & Co., Ltd., L. М. G. Ferreira and R. Wilkie. 
Dated June 18th. i 

14,202. “Improvements in self-regulating dynamos specially applicable to 
electric lighting of trains.“ Н. 3 R. N. Lucas. Dated June rd. 

14.774. Electrical apparatus for working ie оош. Vickers, 
Sons & Maxim, Lid., A. D. Williamson and С. L. Sumpter. Dated July 2nd. 

15,812. “Improvements in accumulators or secondary batteries." L. A. 
Genard. Dated July 9th. 

15,715. Improvements in or connected with electric cable-junction terminal 
and like boxes." C. D. Burnet. Dated July 15th. 

15,963. ‘Improvements in or relating to the manufacture of bed-plates for 
secondary electric batteries." С. Vellino. Dated July 17th. 

16,485. "Improved carbon brush-holder for dynamos." E. Gaud. Dated 
July 24th. . 

16,903. Improvements in telephone anome and in apparatus for use in 
condection therewith.” C. D. Watkins. Dated July 80th. 

17,185. “Improvements in electric incandescent n and switches.“ 
L. H. Newton and R. R. F. Neville. Dated August 2nd. 

17,198. “ Improvements in incandescent electric lamps.“ L. H. Newton and 
R. R. F. Neville. Dated August 2nd. 

17,144 “ Improvements in automatic switohes for electrical circuits.” А. 8. 
Adler Dated August 2nd. 

17,148. "Improvements in electrical systems for lighting and power." А.В, 
Adler. Dated August 3nd. 

17,267. Improved electrostatic high pressure voltmeter.” Baron Kelvin. 
Dated August 6th. 

17,886. ‘Improvements relating to electric condensers.” Н. Н. Lake. 
(General Electric Co.) Dated August 7tb. 

17,387. “ An improved combined carbon-cutter and screw-driver for electrio 
arc lamps.’ Н, H. Lake. (General Electric Co.) Dated Augus; Tth. 

18,816. "Improvements іп commutators for dynamo-electric machines.“ The 
British Thoms )n-Houston Co., Ltd. (H. Е. T. Erben.) Dated August 27th. 

18,870. Improvements in dynamo-electric generators." M. Walker. Dated 
August 23rd. 

18,923. ‘Improvements in direct-current electricity meter.“ Н. H. Lake. 
(General Electric Co.) Dated August 28th. 


19.431. "Improvements in lifeguards for electric cars and other vehicles.'" 
J. F. Mason and Н. Kremnitz. Dated September 4th. 


19,483. ''Apparatus for teaching wireless telegraphy." L. Ancel. Dated. 


September 5th. 


19,572. “Improvements in trolley wheels for electric traction." H. Н. Lake. 
(General Electric Co.) Dated September 6th. 
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No. 1,351. 


THE EMPLOYMENT OF PROFESSIONAL 
MEN IN FACTORIES. 


ALTHOUGH it deals more immediately with the sister science 
of chemistry, the letter from Sir William Ramsay, published 
in the Times of October 12th, interests us not a little, 
partly because it addaces new arguments in support of the 
contention we have so often urged in this connection, and 
partly because its authorship, manner, and place of publicity 
are likely to bring the statements home to the people whom 
they most nearly touch. Sir William asserts that we are 
producing trained engineers and chemists quite as capable 
and inventive as our German competitors, but that the 
prospect of a reasonably remunerative career is generally 
wanting in this country, While in Germany there is a 
fairly lucrative career for а young chemist, in England, 
although there will soon be many well-trained men, the 
openings are few. Sir William, it will be observed, speaks 
in the future tense of highly-skilled British chemists. To 
а large extent he is no doubt correct here; but if it would 
not be quite justifiable to generalise so broadly in the present 
tense, the fault, as we have repeatedly argued, and as Sir 
William implicates, is that of our manufacturers, who do 
not encourage lada and their parents to expect salaries com- 
mensurate with the interest on the money sunk in a lengthy 
scientific education. Sir William Ramsay shows how the 
average British manufacturer who is making a good profit 
in his business only lives in the past, does not care to prepare 
new articles, does not know that there are newer and better 
ways of making the old ones, and so is content to get along 


with as little skilled assistance as possible. When the 


fact leaks oat that he is trading successfully, rival works are 
started, prices go down, and with falling profits it is too late 
for him to do other than cut down expenses, in which pro- 
cess the scientific staff, if any, is pruned first. Moreover, 
when such an one does employ qualified assistants, he rarely 
has more than one or two; and the unfortunate chemist 
(electrician or engineer) is deemed incompetent if he cannot 
be at once the analyst of raw and finished materials, the 


works manager, and the discoverer of new processes and 


things to make. Apart from the very obvious fact that the 
solitary chemist in a large business has not time to attend 
properly to any one of these branches without more or less 
neglecting the other two, the three positions, or at least the 
works managership and the laboratory work, demand different 
types of man for their efficient fulfilment. А works 
manager, we believe, is, to some extent, born rather than 
made; but at any rate, the training or experience requisite 
is of no service (if not a specific hindrance) to him inside the 
laboratory ; unless, possessing unusual versatility and breadth 
of mind, bis duties in the laboratory are limited to the con- 
trol and inspiration of subordinate trained chemists. 

Sir William Ramsay instances a factory in Germany—not 
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а mere overgrown laboratory, во to say, where only “ fine 
chemicals " are made, but a concern selling not less than 
100 tons of each product annually—where 70 chemists, 
mostly trained in Universities, are regularly employed. Of 
these 20 are analysts, 25 departmental works managers, 
and 25 are exclusively engaged in research, i. e., in devising 
new processes of manufacture, investigating new products, 
and in testing new methods submitted by outside inventors. 
Students who have just graduated, however, are not accepted 
for this branch until they have carried out some piece of 
research beside that needed for their thesis ; they must have 
acted as assistants to professors in universities or in poly- 
technika. Each new assistant enters into a five years’ 
contract with the firm, the initial salary being £120 to 
£150, and rising to £250 by the end of the term. If 
mutually agreeable, a fresh contract is then made for another 
five years, the salary being increased to £350, and, as a rule, 
a share in the profits being also given. After the tenth 
year а special arrangement may be made by which, as salary 
and profits, he receives some £1,000 per annum or more. 
The beat of these men, too, frequently receive a call to a 
chair in а university or polytechnikum ; and conversely, it 
is common for a company to offer a lucrative post to the 
occupant of such chair, although he may have had no 
previous technical experience. This interchange is clearly 
most advantageous to both parties, for it establishes that 
close bond between teaching and practice which is a crying 
want in this country. 


Sir William Ramsay makes a good point ia his letter 
which should appeal to his non-scientific readers. Our 
specialised training establishments are turning out numbers 
of pupils every year, the supply being largely stimulated by 
the scholarships given by County Councils. Some of these 
lads are technical failures, and they should be incontinently 
ungowned and left to the desk, counter or bench. Many of 
the lads, however, give promise of special aptitude ; but 
since they have been educated at the public expense, the 
public might advantageously look a little further ahead 
than is customary, and inquire what is the good of sinking 
all this money in brains ? | 


Indeed, though we say it with regret, this want of fore- 
thought is by no means confined to our non-technical 
citizens. Some of our men of science are crying out for 
better or more numerous educational establishments, and 
for the funds necessary to endow them—most worthy 
causes, we are anxious to admit—which, if brought into 
existence, shall vastly increase the quantity, and, we hope, 
somewhat increase the quality, of the finished students 
turned out in а given time. But we have a distinct sus- 
picion that in present circumstances this would be an 
almost unwarrantable interference with the law of supply 
and demand—certainly in quantity, if not in quality—and 
before we can altogether countenance these proposals we 
must be persuaded that our capitalists and manufacturers 
are as ready to increase the demand for such technicians as 
our improved colleges will be to increase the supply. А 
youth of sound scientific training, unable to obtain u proper 
situation, may make a better assistant in a purely coin- 
mercial house, perhaps, than the average Board School 
clerk ; but even if this assumption is warrantable, such а 
process for preparing clerks would be unnecessarily tedious 
and expensive. 


ONE of the principal distinctions between the 
condact of a trading undertaking by a munici- 
pality and by a private company, lies in this fact—that, 
whereas the members of the latter are engaged in business 
with the honest and avowed purpose of making for them- 
selves a financial profit, the former are ostensibly actuated 
solely by the desire to benefit their fellow-men—the rate- 
payers whom they represent. The motive is an honourable 
one ; and if it were the only one, as it should be, much of 
the objection to municipal trading would be annihilated. 
Unfortunately this praiseworthy ideal is but seldom attained ; 
too often some, at least, of the members of a council are 
impelled by motives such as blind prejudice against 
private enterprise, the desire to gratify personal ambition, 
or the lust for power. Apart from the lack of the special 
knowledge, which is indispensable in the conduct of 
highly technical undertakings, such as the supply of 
electricity, these unworthy motives clog the wheels of 
progress, and exert a most detrimental influence upon the 
fortunes of the projects controlled by their possessors. 

It is also true that, in many cases, thanks to the careless 
indifference of the electors, their representatives include 
members who do not hesitate to stoop to unworthy ex- 
pedienta to gain their secret ends, utterly regardless of 
the welfare of others, who may suffer injury through their 
machinations ; pitiable is the lot of their victims ! 

It has been our unpleasant duty heretofore to call 
attention to the conduct of the Electricity Committee of 
the Corporation of Manchester. Far be it from us to 
suggest that many of its members are unworthy of 
their office; it is, however, a regrettable fact that all are 
not equally above reproach, and this has once more 
been clearly demonstrated by recent proceedings on the 
part of the Committee. It will be remembered that 
the latter, by its ceaseless persecution, drove the first city 
electrical engineer, Mr. Wordingham, to resignation, and 
во delayed the extension of the works through its un- 
warranted inter-meddling with his plans, that serious loes 
was incurred, and great inconvenience imposed upon 
would-be consumers. Having also ousted its chairman, 
the then Lord Mayor elect, the Committee endeavoured to 
remedy its faults by employing the highest professional 
advice at great expense, and carrying out urgent works of 
extension. Its next step was to remove its new chairman, 
at the instigation of one of the members. бооп after, an 
agitation was fomented, directed against the present elec- 
trical engineer, with а view to showing that the further 
extensions, for which he was responsible, were of excessive 
magnitude; this movement, which sprang from the same 
source, ended in a verdict in favour of Mr. Metzger. Now, 
however, a final disagreement has resulted in his resignation, 
in disgust — exactly as befell his predecessor, Mr. Word- 
ingham. 

The circumstances were as follows :—In June last Mr. 
Metzger was invited by the Burslem Corporation to report on 
the merits of certain tenders ; before taking any other step, 
Mr. Metzger obtained the written consent of his chairman 
to accept the invitation. In July Mr. Metzger was again 
approached, this time to arbitrate in a dispute on а 
technical matter, and once more he received the chairman's 
permission to act. In both instances the work was done in 
his spare time, and the chairman was fully informed of the 
nature of the work in detail. We understand that the 
agreement signed by Mr. Metzger contained no clause pro- 
hibiting him from taking private work, or even specifying 
that the whole of his time should be devoted to the Corpora- 
tion, the common formula of such agreements. А short time 
ago, however, the matter was sprung upon the Committee 
аз a gross dereliction of duty; the Committee resolved that 
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there had been a misunderstanding as to the terms of the 
agreement, and that the question should be dropped, subject 
{о a new agreement being drawn up, stating clearly that 
private practice would not be allowed in future. То this 
Mr. Metzger consented, for the sake of peace. But the 
deputy-chairman, who had raised the question in the 
first instance, and found himself supported by only 
two out of twenty members, objected to this course, and 
declared that if it were adopted, he would make the matter 
public, a proceeding fraught with intense discomfort to the 
Committee, already satiate with scandals; and the Committee 
was dumbfounded. At this juncture Mr. Metzger came to the 
rescue ; foreseeing that, like his predecessor, even if this trouble 
were overcome, perpetual persecution would be his lot, he 
summarily resigned. The Committee weakly accepted his 
resignation, to save itself from the threatened scandal, and 
adopted the engineer as a scapegoat. 

We cannot blame Mr. Metzger for his decision. We are 
too well acquainted with Manchester municipal manners to 
suppose that persecution and worry will ever be omitted 
from the reward of the harassed city electrical engineer, 
and he is well out of it. But is it not clear that the under- 
taking is not carried on for the sole benefit of the citizens? It 
is not proper business management to allow the chief to leave 
when a huge scheme of extension is being carried out—to 
leave, be it noted, on account of no technical deficiency ; no 
suggestion has been made in any way reflecting on the 
engineering ability of Mr. Metzger, and his resignation has 
been accepted merely to satisfy the caprice of two or three 
obtrusive members. And is it not curious that these 
occurrences take place on the eve of the November 
elections, when new Committees—and chairmen of Com- 
mittees—are appointed ? The blame, if any were deserved, 
lay with the chairman for granting permission to do 
the work; but having regard to the terms of the 
agreement, we fail to see that even his permission was 


required. As a matter of courtesy, no doubt Mr. Metzger - 


was strictly correct in consulting the chairman in the matter 
but he was under no obligation to do so. 


The Treatment ot A interesting article by Mr. Wright, 
Cancer by Electric F. R. C. S., on the treatment of cancer and 
TEN other forms of malignant disease appears in 
the Lancet, September 12th. Drugs were introduced into 
the tissues of the diseased part by electric osmose produced 
by a high frequency alternating current. Leduc has proved 
by means of coloured ions—a solution of permanganate of 
potash—that the medicaments introduced by electric osmose 
do not merely pass into the subcutaneous areolar tissue, 
but directly penetrate into glandular organs and other 
structures more deeply situated. Frankenhaiisar has shown 
that the amount of medicament absorbed and the depth to 
which it penetrates have a constant relation, the former to 
the quantity and the latter to the intensity of the current 
employed. This process is evidently a very effective means 
of bringing drugs directly into contact with diseased parts 
not too deeply seated. In 22 per cent of the cases of cancer 
treated by Mr. Wright the treatment was successful. He has 
personally come to the conclusion that “a radio-active salt 
of strontium introduced into the tissues by cataphoresis by 
high frequency, will prove the desired panacea of all forms 
of malignant disease.” 


Epsom Lighting. — The R. D.C. considered a letter 
from the Surrey Electrical Power Distribution Co. applying for con- 
sent to the granting of a provisional order to supply energy to the 
parishes of Cheam, Cuddington and E well upon the same terms and 
at the tame prices as had been accepted by Sutton. Upon that 
understanding the clerk was directed to reply that the application 
would be favourably considered. 


MOTOR-GENERATORS AND ROTARY 
CONVERTERS, 


By Н. M. HOBART. 


(Continued from page 529.) 


THE next step is to investigate the performance of the 
rotary converter when thus adjusted. The rotary converter 
is to be operated from the secondaries of transformers whose 
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primaries are fed over a high-tension line. But for con- 
venience of calculation the resistances and voltages will be 
reduced to the equivalent y voltaye of the rotary converter. 

At no load the y voltage at the slip- rings of the rotary 
converter is 

600 x 615 
V3 

First assume that in transmission line, step-down trans- 
formers, and rotary converters, the equivalent resistance and 
the equivalent reactance are each equal to 0°01 ohm per 
phase. It is required to determine the voltage at the central 
station in order to obtain 600 volts at the commutator at no 
load. From fig. 8 the input per phase is found to be 640 
amperes and is practically wholly wattless. Hence 


Reactance voltage per phase = 640 x 001 = 6 4 volta. 
Resistance „ $i „ = 640 K 001 = 6˙4 „ 


Constructing the diagram in fig. 10, the equivalent voltage 


= 213 volts. 


LE voltage at age at rotary converter = 230 o voite C 


: D prec ^ ^4 voite 
Equivalent" ү. -wolige at Cenerating end of [ine = 20 5 „ LN 


> Load 


Fra. 10. 


at the generating end of the line is found to be equal to 
219°5 volts. 

At 219°5 volts at the generating end of the line, the 
no load commutator voltage is equal to 600 volts. 

In fig. 11 is given the corresponding diagram for half 
load, the potential at the generating end being maintained 
constant at the value of 219:5 volts derived at no load. 
From the phase characteristic at half load in fig. 8, the total 
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current input per phase is found to be 530 amperes, and the 
minimum value of the curve, 485 amperes, is the energy 
component. Hence the wattless component is equal to 
5302 — 485? = 212 amperes. 
The four component voltages obtained as the products of 
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Fra. 11. 


these component currents with the reactance of 0°01 ohm 
per phase and the resistance of 0°01 ohm per phase are— 


485 x 0°01 = 4°85 
485 x 0:01 = 485 
212 x 0'01 = 2°12 
212 x 0:01 = 2°12 


and these are plotted in the diagram of fig. 11, which shows 
that the y voltage of the rotary converter has fallen from 
213°0 volte to 212°3 volts, so that the commutator voltage is 


212˙3 

9130 600 = 598 volts. 
The diagrams in figs. 12, 18 and 14 have been similarly 

derived for three-quarter load (when the current is in phase), 

and for 50 per cent. and 100 per cent. overloads (at which 

values the current leads). 
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These results are brought together in Table VI. 


Taste VI. 


Total resistance per phase = 0'01 obm. 

Total reactance per phase = 001 ohm. 

64 per cent. compounding at full load. 

Adjustment for unity power factor at three-quarter load. 
Equivalent voltage at the generating end of the line = 


219°5 volts. 
Per cent. of Commutator 
full load. ү voltage. voltage. 
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In the same way as for 0°01 ohm reactance per phase, 
values were obtained for 0°02, 0°03 and 0°04 ohm reactance 
per phase, all with 0°01 ohm resistance per phase. Then 


"Kauva:ent" Y-voltage at generating end of Une = 2995 velt бте vor 


RO volte 


Fig. 14. 


followed corresponding sets of calculations with resistances 


. of 0°02, 0°03 and 0:04 ohm per phase. The results of 


these calculations are given in Table VII. 

The results in Table VII. are plotted in the row of 
curves of fig. 174, the whole group comprised in this 
row corresponding to an adjustment for unity power factor 
at three-quarter load, with 64 per cent. compounding at full 
load, the total full load excitetion thus consisting of 


6,000 shunt ampere-turns per pole 
and 3,830 series ampere-turns per pole. 
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Via. 174.—64 РЕВ ORNr. Compounpina. Full Load Excitation, 6,000 shunt ampere-turns per pole, 3,830 series ampere-turns per pole. 


Tasty VII.— 64 PER CENT. COMPOUNDING АТ Fur. Loan. 


ADJUSTMENT FOR Unity PowER Factor at j-LoaAD. 
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Tue EFFECT OF A CHANGE IN THE ADJUSTMENT OF THE 
COMPOUNDING. 


Suppose the field excitation is so rearranged that it shall, 
at no load, give 7,000 ampere-turns ; at three-quarter load, 
8,870 ampere-turns, and at full load 9,500 ampere-turns, 
there thus being 86 per cent. compounding at full load. This 
adjastment is indicated by the broken line c d in fig. 8, and 
corresponda to the values given in Table VIII. for the 
amperes input per phase at various outputs, the energy com- 
ponent, the wattless component, the efficiency and the power 
factor. 


TABLE VIIL—RoTARB€ CONVERTER ADJUSTED FOR Unity POWER 
Fac:o8 AT THREE-QUARTER LoAD AND 36 PER CENT. CoM- 
POUNDING AT FuLL LoabD. 
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The results in Table VIII. ае plotted in fig. 15. А set 


of resulta have next been calculated for the performance of 
the rotary converter with this new adjustment, when operated 
under the same conditions of reactance and resistance as when 
adjusted for 64 per cent. compounding. The results are 
compiled in Table IX. 
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The curves embodying the results of Table IX. are to be 
found in the row of curves in fig. 175, entitled 36 per cent. 
compounding." 

(. To be continued.) 


Worsley Tramways.— The Council hopes to be able to 
announce shortly an arrangement for the construction of tramways 
in the Walkden and Worsley districte, and the connection of the 
South Lancashire system with Eccles, at Worsley Road. 
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Fic. 175. —36 Рев Сент. Compounpinc. Full load excitation, 7,000 shunt ampere-turns per pole, 2, 500 series ampere-turns per pole. 


TABLE IX.—306 PER CENT. COMPOUNDING AT FuLL Loap. 


ADJUSTMENT FOR Unity PowER FACTOR AT 3-Loap. 


Commutator voltage. 
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THEIGLASGOW MUNICIPAL TELEPHONE 
SYSTEM. 


Facts AND FIGURES., 


II.—PLANT AND DEPRECIATION, 


Ix the previous article we showed that, according to the 
accounts and statistics of the department itself, the Glasgow 
Corporation telephone system had cost, at May 31st, 1903, 
at the very least, £58,897 more than was estimated, with due 
allowance made for spare plant, and £88,175 more than it 
would have cost if the estimate of March, 1900, on which 
the plant was constructed, had been borne ont by the actual 
results. That estimate worked out at an average of £23 15. 
per working line, including spare plant. The actual cost, also 
including spare plant, and after making a liberal allowance 
for extension instruments and private lines, has been 
£34 188. per working line. These figures are sufficiently 
different from the figures for average capital cost that have 
been used in the Town Council discussions at Glasgow, to 
need воше explanation. | 

The explanation is a very simple one. Since the plant 
has been working, and after it was found that the capital 
expenditure did not square with the estimates, the device 
adopted has been to quote the total number of instrumentis 
instead of the total number of lines, By that extremely 
simple expedient the apparent average capital cost per 
instrument has been shown to be somewhere near the esti- 
mated average capital cost per line. That being so, it was a 
naturally easy step of transition to drop the term 
„instrument ard use the term “line” ог “ sub- 
scriber" as synonymous. Thus, the Glasgow Corporation 
telephone department, by scraping everything together, 
extension stations, service instruments, sundry lines, and 
what not, shows a grand total of 9,122 instruments. In the 
Town Council these 9,000 instruments become 9,000 “sub- 
scribers,” which they are not. But the technicalities of 
telephonic nomenclature are not understood by the general 
public, not always by chairmen of telephone committees, 
nor even by all technical journals, and ** 9,000 subscribers "' 
becomes a current fiction. 

This being во, it is easy to show that the average capital 
cost has not greatly exceeded that laid down in the estimates. 
Deduct the £59,096 for spare plant from the £270,938 of 
total capital, and you get £211,842, which, divided by 
9,122, the number of instruments, gives an average of £23 
48. per instrument. This is only £4 38. per instrument in 
excess of the estimate, amounting to a total of £37,856—a 
mere bagatelle to a rich municipality. But the estimate 
clearly did not contemplate “instruments” ; it specifically 
provided for so many “ subscribers’ lines" and all muni- 
cipal telephone estimates have been drawn in the same way. 
That lines and not instruments are what the estimates con- 
template is clearly shown by the fact that extension instru- 
ments are never mentioned in municipal telephone estimates, 
and that the estimates of average revenue to he obtained do 
not recognise extension instruments. 

We do not wish to labour the point, although it is evident 
that the distinction between lines and instruments is not 
generally understood. Otherwise the fallacious figures 
regarding the Glasgow system could never have gained 
currency and general acceptance. It is no doubt quite 
legitimate to advertise the total number of telephones of all 
kinds in a system, so as to impress the public with a sense of 
its magnitude. Every telephone connected to the exchange 
has its use, and it is only fair that its presence should be 
counted and made known. What is most distinctly not 
legitimate is to average together, in comparing actual capital 
cost with estimated capital cost, inside extension instrnments, 
which cost only £4 each to establish, with complete sub- 
scribers’ lines that cost over £30 each to establish. This is 
what has been done at Glasgow, and in this way the great 
excess of the actual capital cost over the estimated capital 
cost has so far escaped serious attention. We note that in 
the recent discussion at the Glasgow Town Council meeting 
the average capital cost per subscriber was not mentioned, 
but in the discussion on the last loan of £80,000 it was 
frequently referred to. This discussion took place as lately 
as January 8th of this year, and it is clear from the report 


of the proceedings that the worthy councillors one and all 
took the number of instruments then working to be the 
number of actual subscribers’ lines. The average capital 
cost per instrument was then given as £21 88в., во even on 
the basis of instruments there has been a rise of £1 88. per 
instrument in a very few months. 

Having now made the question of capital cost clear, we 
pass to the important subject of depreciation. On this point 
we have received a letter from Mr. D. M. Stevenson, who 
rejoices in the neat title of “ vice-Convener of Committee on 
Telephones" asking us to reproduce a letter addressed by 
him to the editor of Engineering, and published in the issue 
of that journal for September 18th. In that letter Mr. 
Stevenson answers certain criticisms of the Glasgow tele- 
phone accounts made by Engineering. No doubt Engineer- 
ing is amply able to take care of itself in any discussion with 
Mr. Stevenson, and while we are much interested in Glasgow 
telephones, and have no doubt many of our readers are also, 
we have not the space available to reproduce the article in 
Engineering and Mr. Stevenson’s letter. It would serve no 
purpose to reproduce the one without the other, but inasmuch 
as Mr. Stevenson seems to think his letter disposes of our 
criticisms of September 11th, we will abstract his chief 
points and then proceed to dispose of ‘hem. 

Point 1 is that Depreciation is amply provided for by a 
sinking fund of 34 per cent. per annum on the total expen? 
ture, on the basis of the average life of the undertaking 
being 30 years.” In support of this Mr. Stevenson quites 
the Postmaster-General’s report, in which it is stated that 
the estimated life of the London Post Office telephone plant 
averages 36 years, and he thinks that Glasgow has shown 


" excessive prudence" in choosing to take 30 years as i's 


basis. 

Point 2 is that *the bulk of our wires are formed into 
properly-insulated lead-covered cables, and these again are 
run in iron ducts underground. It is impossible to set any 
reasonable limit to the life of such material, and when 
against that is put the comparatively short life of instru- 
ments, &c., it will be seen that if the Corporation erra at 
all in taking an average of 30 years it errs on the side of 


. safety.” 


Point 3 is that Mr. Stevenson thinks that if the State does 
acquire the Glasgow telephone system, the State will pay the 
Glasgow Corporation more than the plant is worth. 

Point 4 is that “ All the plant put in by the Glasgow 
Corporation Telephone Department meets the Post Office 
requirements.“ | | 

Point 5 is that, although ** new wires" mean increased 
expenditure, there isa sum of £59,096 “invested in works 
not yet earning revenue, or, in other words, in anticipation 
of future demands, Every new wire, therefore, for a long 
time to come, at least, will mean a proportionately higher 
net revenue." 

It is evident that Mr. Stevenson has not yet become, in 
spite of his sonorous telephonic title, а competent judge of 
matters telephonic. This is by no means to his discredit, as 
no Town Councillor, in the evening of a lifetime spent in 
other callings, could reasonably be expected to master a 
complicated and extremely technical business by the simple 
process of attending weekly committee meetings for a period 
of a year or two. There is а fallacy, or an error of fact, in 
every one of Mr. Stevenson’s pointe. In the first place, 
depreciation and sinking fund are not altogether the same 
thing, as Mr. Stevenson assumes. The Glasgow Corporation 
have already acknowledged that they are not the same thing 
by establishing а depreciation fund in addition to a sinking 
fund ; the Postmaster-General recognises that they are not 
the same thing by providing for depreciation as well as for 
sinking fund. In telephone working there is greater need 
to provide for depreciation than in some other electrical 
undertakings, because of the perishable nature of a large 
proportion of the plant, and because of the rapid antiquation 
of plant due to the constant introduction of improvements 
in telephone apparatus and methods. 

It is important to consider what is the nature of the plant 
which has an estimated average life of 86 years, and of that 
which Glasgow, with such excessive prudence, has taken at 
only 80 years. Any engineer who has followed the subject 
knows that the Post Office plant in London is a totally 
different thing from the Glasgow municipal plant. With 
the possible exception of a portion of the cable plant at 
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Glasgow, there is no comparison at all to be made between 
the two systems. In the London system not only is every 
inch of wire underground апа properly laid in pipes, but the 
exchange equipment and sub-station apparatus are of the latest 
type of common battery working, giving the great advantage of 
automatic signalling in the operation of the service. In the 
Glasgow system, on the other hand, a good deal of the wire 
plant is overhead, a large proportion of the cable plant is 
armoured cable laid directly in the ground, and the exchange 
equipment and sub-station apparatus are on the antiquated 
call-wire system, which is in use nowhere else in the world 
оп a large scale. The following table shows the capital cost 
of each part of the plant at Glasgow, and the proportion each 
part bears to the whole : — 


CAPITAL Cost, Guascow МомісІРАГ, TELEPHONES. 
As at May 31st, 1903. 


Item. Amount, E cui 
Underground construction £147,293 13 9 54:32 
Overhead construction... 38,300 4 7 14:14 
Central office construction 33,377 4 11 12:82 
Subscribers’ stations ... 39,587 13 4 14:6 
Public telephone offices . 869 18 6 32 

i expenses, stores, 
furniture and fittings 11,509 15 4 4:3 
Total £270,938 10 5 100 00 


From this little table it is clear that the Glasgow plant is 
on quite a different footing from that of the London system 
of the Postmaster-General, with which Mr. Stevenson so 
erroneously compares it. For one thing, 14°14 per cent. of 
the total capital is invested in overhead plant ; of this type 
of plant the Post Office London system has none. It is 
plant subject to rapid deterioration, and should be charged 
with a high rate of depreciation. The exchange and 
subscribers’ station apparatus, including public telephones, 
accounts for 27:22 per cent. of the total capital. All of this 
apparatus was obsolete and out-of-date when it was put 
in and this method of working was adopted in spite of 
the Postmaster-General’s recommendation that the most 
modern system should be used. The 4'3 per cent. of Ње 
capital represented by “ Preliminary Expenses " should pro- 
perly have formed a first charge against revenue. Failing 
that, it should certainly be extinguished within the period 
of the license. The Post Office may be as simple as 
Simon, but it is not likely to be in the market as a pur- 
chaser of preliminary expenses. We have, then, a total of 
45°68 per cent. of the capital invested in the Glasgow Cor- 
poration telephone system, on which the most elementary 
prudence would dictate a depreciation charge of at least 
10 per cent. per annum. This would require no less than 
£12,876 yearly. 

There remains the cable plant, forming the larger pro- 
portion of the capital cost, as 16 representa 54:32 per cent. of 
Ше total. In previous discussions the Glasgow Telephone 
Committee have fallen back on the cable plant as a portion 
of their assets which would be worth all it cost at any time. 
Mr. Stevenson says all the cable is laid in iron ducts ; but 
turning to the statistics we find the following :— 


Mileage of armoured cable laid, 66 miles 1,622 yards. 
jù » cable drawn into pipes, 95 miles 1,314 yards. 


So that it appears that of the total length of 162 miles of 
cable in the system, over 66 miles, or more than two-fifths, 
is not drawn into pipes at all, but consists of armoured cable 
laid in the ground. This class of work is not usually done 
in telephone systems, and is not likely to find favour with 
the Postmaster-General. The two-fifths of armoured cable 
probably represents about one-fifth of the total value of the 
underground construction account—say, £29,000. On this 
also depreciation at the rate of 10 per cent. ought to be 
allowed, bringing up the depreciation fund required to 
£15,276. On the portion of the cable plant which is laid in 


pipes, representing under 44 per cent. of the whole invest- . 


ment, a depreciation charge of 23 per cent. on the conduits 
and 5 per cent. on the cables—say, an average of 4 per cent. 
on the whole, is admissible if the work has been thoroughly 
well done. 'This would amount to £4,731, bringing the 
total depreciation charge up to £20,007, an average of about 
4'4 per cent. The sinking fund is at the rate of only 32 


per cent., so that the Glasgow Corporation Telephone 
Department is omitting about £11,000 from its charges 
against revenue, if depreciation is to be recognised in a safe 
way. In other words, even if the plant were not extended 
along its present lines, the Glasgow Corporation telephone 
account will have to face, at the end of the licence, a lacuna 
of over £100,000 ; and it is to the last degree improbable 
that the Post Office will consent to fill that deep hole up 
with the taxpayer's money. 

So much for poiat 1 of Mr. Stevenson’s argument. 
Point 2 has already been disposed of, as it has been shown 
that the cables are not all“ run in iron ducts underground." 
Further, in view of the rapid progress in the art of telephone 
cable making it is not only possible but advisable ** to set a 
reasonable limit to the life of such material." 

As to point 3, Mr. Stevenson shows a greater degree of 
innocence on matters of buying and selling than we believed 
could exist North of the Tweed. The State is seldom given 
to excess of generosity towards sellers in any case, and in the 
case of the Glasgow telephone plant it might conceivably go 
in the opposite direction, and perhaps squeeze the Corpora- 
tion as some Corporations have squeezed tramway companies 
and other private concerns. Moreover, Mr. Stevenson 
ignores the fact that the obsolete character of the Glasgow 
telephone plant is well known and has been frequently 
referred to; it is probably not unknown to the Post Office. 

Point 4 may be true to the letter, but not in the sense 
intended. The plant may meet the broad requirements laid 
down in the licence specification, which practically confines 
itself to specifying the use of metallic circuits and of signals 
that will work. But the Glasgow plant is as different from 
the Post Office London plant as chalk is from cheese, and it 
is little likely to meet the requirements of the Post Office 
when the Post Office comes to consider taking it over. 

Point 5 means, if it means anything, that new wires for 
a long time to come will be brought into use without increase 
of capital expenditure. This is very unlikely. Spare 
plant must always exist, and can never be entirely utilised. 
If Mr. Stevenson is serious in this claim, viz, that 
* every new wire for a long time to come will mean a pro- 
portionately higher net revenue," he must mean that the 
Glasgow Corporation has ceased extending the tele- 
phone system, and is spending no more money in new 
construction. We doubt very much if this is the case. If 
it were the case it would be tantamount to a confession of 
failure, as the telephone system that stops building soon 
begins to decay. It is plain from Mr. Stevenson's fifth 
point that he has not yet grasped the vital question of spare 
plant. From the very nature of the business the spare 
capacity must always exist, and it is a difficult matter, in a 
growing telephone system, to hold the balance even and 
extend the plant in such а way as to prevent, on the one 
hand, the spare plant from becoming too great a burden, 
and on the other, to avoid the serious difficulties that arise 
from an insufficiency of spare capacity. 


"THE CHIEF," FROM AN ASSISTANT'S 
POINT OF VIEW. 


By "R-V." 


IN these days of severe competition, when the supply of 
assistant electrical engineers so greatly exceeds the demand, 
and when the salaries given for their services are во paltry, 
the necessity arises for the utmost good-feeling between 
them and their chiefs, in order that they may not become 
disheartened with their positions. 

The greatest amount of tact and thoughtfulness is called 
for on the part of the chief engineer in his relations with 
his staff. He should endeavour as far as possible to take 
& personal interest in the work allotted to them in their 
several departments, but at the same time, if they are 
capable men, give them а free hand in the work over 
which they have charge. Where the assistant is young, and 
perhaps enthusiastic and energetic, he should be encouraged 
to talk over matters with his chief, and to come to him for 
friendly advice in any small difficulty that, arises. 
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How often it is that a chief fails to realise the effect on 
his assistants of a few words of praise or commendation 
when they have taken some particular pains, or have worked 
extra hard on some urgent job. 

Nothing is so disheartening to an assistant, particularly a 
young one, as to have no notice taken of him by his chief when 

e has worked hard, perhaps during many hours of the time 
that he might reasonably call his own, in order to carry out 
successfully some special job, or when he has saved his 
department а considerable amount of money by putting his 
brains to work and scheming to reduce expenditure on any 
particular piece of work. 

, It is the duty of a chief to encourage his assistants 
in every possible way to throw their whole energy into 
their jobs, and he should never hesitate to give a mead 
of praise where praise is due. But at the same time he 
should not fail to deal with them with a firm hand if they 
overstep the bounds, for by so doing he will earn their 
lasting respect. 

Friction is often caused by the chief “ talking over the 
heads" of his assistante to their men about some job on 
hand, instead of discussing the matter with the assistants, 
who are supposed to have entire charge of their gangs. An 
assistant perhaps tells his men to do a job in a certain 
way, afterwards comes the chief aud tells the men to 
do it in another way. The assistant then comes back, and 
finding his men doing the job contrary to his instructions, 
promptly gets angry when he is met with the unanswerable, 
„The boss said we were to do it like this.“ No matter if 
the assistant had told the men the wrong way to do the job, 
the chief should have mentioned the matter to him first, 
except, of course, in а specially urgent case. 

In the matter of pupils, too, there is often a considerable 
amount of ill-feeling. The chief takes the premium, and, 
as a rule, hands the pupil over to the care of his assistants 
each in their turn, and these are supposed to initiate him 
into all the mysteries of their several departments, to tell 
and explain to him everything that they have spent years 
in studying, and, in fact, have to add to: their already under- 
paid jobs the often very onerous duties of technical in- 
structor to a dullard! Is it a wonder, then, that the 
parents of pupils complain that they don't think that their 
sons веет to be learning much at their work? What an 
alteration of the case might be effected if it was the rule, 
instead of the exception, for the chief to divide, say, one- 
third of the premium amongst his assistants who have all 
the trouble and bother of looking after the pupil, and what 
а lot, more practical knowledge the latter would acquire ! 

In municipal undertakings it is often the case that coun- 
cillors or committeemen (and these, as а general rule, are 
totally ignorant of electrica! matters) make it their business 
to spot out imaginary delinquencies in some department, 
and to report the same at their meetings. The chief is 
interrogated, and he, by the exercise of considerable tact, 
should be able to refute any imputation on the abilities of 
his staff. Even if the latter have acted indiscreetly, it is 
his duty to stick up for them as far as possible before his 
committee (unless the case be too glaring), and a/lerwards 
to deal with them in a suitable manner. If an assistant 
feels that his chief has not complete confidence in him, or 
that he can hesitate in trusting him implicitly, then by far 
the best thing for him to do is to seek fresh fields and 
pastures new. 

On the other side of the question, an assistant should 
always bear in ‘mind that the chief is his superior, and 
should not attempt in any way to disregard him or his posi- 
tion as chief, or do things too much on his own initiative. 
In important and vital matters concerning his department 
he should first and foremost go to his chief to consult, and 
if he has suggestions to offer, listen with patience to the 
more matured wisdom of his superior, even if the latter 
is an inferior superior. 

But, in order to do this, he must feel that his chief is & 
man whose experience and judgment are such as to justify 
his deference, that he knows perfectly what he is talking 
about, and is capable of giving advice, If there is the 
least suspicion on the part of the assistant that his chief has 
had no experience in the matter under discussion, and 
cannot, therefore, grasp the particular difficulties about 
Manda his advice is asked, then he naturally loses all respect 
or him. 


In conclusion, the writer is perfectly aware that he has 
made out a very one-sided case, but his apology must be 
that he happens at present to be an assistant, and such being 
the case, he awaits someone better qualified than himself to 
take up а brief for the other side. 


— — 


CORRESPONDENCE. 


L. C. C. Engines. 


May I be permitted to in turn criticise your reply to 
„W. Н. B.’s” letter in your last issue. 
First as to the balancing of these engines; you say that 


it is a“ fact that reciprocating parts cannot be balanced by 


revolving weights." Now while this is true for engines in 
which the reciprocating parts all move in one plane on the 
same side of: the crankshaft, it is possible to obtain (as 
“W. Н. B." states) almost perfect balance in a vertical- 
horizontal engine of the type proposed. 

In the ordinary vertical engine, if a balance weight be fitted 
opposite the crank of such mass, referred to the crank-pin circle 
radius, as is equal to the mass of the revolving parts, plus 
the mass of reciprocating parta, balance as regarda the primary 
forces in the vertical plane will be obtained ; there will 
result, however, an out-of-balance in the horizontal plane 
equal to the effect of the reciprocating masses, The obvious 
remedy for this would be to cause а mass of equal amount 
to the vertically reciprocating parts to be reciprocated by 
the crank in a horizontal plane. Utilise this mass hy 
making it the piston, &c., of a horizontal engine working on 
the same crank-pin, and you get the L.C.C. design. Forces 
of the second and higher orders produced by the finite 
length of the connecting rod will not, of course, be 
balanced, but neither are thev in the Yarrow-Schlick-T weedy 
system. 

и The moments of these primary forces could also be balanced 
exactly by adopting double-webbed cranks, and splitting the 
crank-pin end of either the vertical or the horizontal con- 
necting-rod, so that the centre lines of the H.P. and L. p. 
engines should be in one plane. 

With the design adopted by the L.C.C.’s engineer this 
perfection is not attained; but the difference ів unim- 
portant, and is far outweighed by the advantage of greater 
simplicity. 

With regard to the stresses on the crank-pins, since the 
pins should be made of large diameter to obtain the neces- 
sary bearing area, the strains will be inappreciable, cer- 
tainly not sufficient to spoil the bedding of the crauk-pin 
bearings. | 

The inclination of the н.р. engines due to sagging of the 
crankshaft is certainly an objection to which all vertical 
cross-compound engines are open, but the angle can be cal- 
culated very closely; and, as W. Н. B.“ points out, mill 
engine builders find no insuperable difficulty in this problem. 
I fail to see that itis any more difficult because an alternator- 
rotor replaces а rope wheel The L. C. C. design does not 
complicate the question, since if the bored type of cross-head 
guide be adopted, the L.P. connecting-rod, &c., will adapt 
itself to the skew of the crank-pia. 

In conclusion, I would say that although I am far from 
deprecating advance in engineering, and although I believe 
heartily in the future of the steam turbine and gas engine, 
yet the present types have undoubted faulte, and until these 
are substantially remedied, ап engineer responsible for the 
design of a large station does well to specify machinery of в 
type whose success is assured by past resulte. The failure of 
the machinery of a station of 12,000 Kw. output is a large 
risk, 

H. J. A. 

(Our correspondent is perfectly correct, and we must 
apologise for the error; the type of engine in question 
certainly can be well balanced. We had in mind at the 
time of writing W. Н. B.’s” reference to an angle of 
1124°, and overlooked the peculiar features of the question. 

We recognised in the first instance that considerations of 
prudence had doubtless influenced the choice uf engine, but 
our suggestion was that the type of engine chosen had little 
to recommend it іп this respect. As for the large risk "— 
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British engineers are perhaps somewhat apt to suffer from 
excess of caution, and they will never lack the warnings of 
those whose interest it is to maintain the status quo.—EDs. 
Екс. REv. | - 


Dry Cells: Patent Exploitation Co.'s Litigation. 


Will any of your readers who are interested in this 
matter, either as having paid an amount for royalties aud 
suggested damages, or having resented such application, 
forward their names and addresses to us, c/o the ELEC- 
TRICAL REVIEW, as we wish to convene a trade meeting on 
the subject. 

Correspondents. 

October 12th, 1903. 


Wanted: An Ideal Electric Glow Lamp. 


Recently a correspondent writing in your columns 
inquired, not perhaps in the precise terms of the question as 
I have stated it, for a lamp possessing advantages over the 
ordinary types now in use. The communication was, as far 
as I can recollect (I have not the particular issue before me), 
an appeal to lamp manufacturers in the hope that something 
might be forthcoming which would have an interest alike 
for the engineer and the user. 

What, with your permission, I am about to say is not, let 
me point out, the result of that appeal, for the question of 
marketing the particular lamp which I shall presently 
describe had been the subject of some negotiation. Sin- 
gularly enough, though, the want supplied is synchronal 
with the request, for an improved lamp. I deferred, there- 
fore, for obvious reasons, writing you earlier ; but I am now 
at liberty to state that my firm—Maekey's Electric Lamp 
Co.—are placing on the market an entirely new lamp 
possessing sufficient novelty, I think, to interest your corre- 
spondent as well as the host of others engaged in electric 
lightiny. 

It is, I repeat, an entirely new lamp. That is saying a 
good deal, perhaps ; and as во much has been said regarding 
glow lamps, the reader may justly be inclined to take the 
statement with a pinch of salt. 


Well, we'll see; let me briefly describe it. In possibly 


nine cases out of ten the light from a glow lamp is required 


concentrated in the axial direction, and for this reason 
various kinds of reflecting media have been used to attain 
this hitherto. A concentrated light, then, has been an object 
which up to the present it has been the desire of all incan- 
descent electric lampmakers to attain, but generally found 
impossible to achieve. 

The new lamp may be described as having the filament 
coiled so as to turn back upon itself, the whole of the light- 
giving element in the lamp being thus constructed to lie in 
a compact cylindrical surface. Thus the maximum light 
from this lamp is thrown downwards or in, what is without 
doubt, the most useful direction. No other incandescent 
electric lamp on the market does this. 

The manufacturers, I may be allowed to state for your 
information, propose to make, in the first instance, a lamp 
constructed according to the Farrall" patent, giving about 
10 с.р. in the horizontal direction, the same lamp, measured 
axially, giving about 18 С.Р. Thus, measured axially, the 
consumption will be about 2 to 2} watts per candle. 

Now the reader is, no doubt, aware that the ordinary 
16-c.P. lamp is nominally 16 с.р. measured in the horizontal 
direction, but, measured axially (the light thrown down- 
wards) it only gives about 8 or 9 C.P., so that (here the real 
advantage to the user comes in) for the same current con- 
sumption of an ordinary 10-с.р. glow lamp, the new lamp 
gives 75 per cent. more light than the user is getting from 
an ordinary 16-С.Р. lamp, in the axial ог most useful direc- 
tion. The lamp, in my opinion, is without question an ideal 
lamp for car and railway train lighting, libraries, reading 
rooms, shop windows (where frequently one sees the light on 
the ceiling and not reflected on the goods), restaurants, 
offices, the billiard table (I must particularise this) and other 
miscellaneous purposes of illumination where concentration 
of light in the axial direction is desired. 

Ithink I have said sufficient to indicate the advantage 
obtained by the use of such a lamp. It will, I feel sure, 


have an interest for your querist, as well as others who may 
be on the look-out for an ideallamp. Considerations of 
space have made it necessary to touch upon the merita of the 
thing very briefly. Messrs. Mackeys will be pleased to supply 
fuller particulars. 


London, October 10th, 1908. 


[A full discussion of the advantages of lamps with fila- 
ments designed to concentrate the light in the axial direction 
will be found on pp. 183 and 301 of the ELECTRICAL 
REvrEW, February 1st and 15th, 1901. None of the lamps 
there described, however, gave results comparable with those 
claimed by our correspondent. We have one of these lamps 
in our possession, and hope to publish the result of a test 
upon it shortly.—Eps. Екс. REv.] 


W. Young. 


Design of Ballistic Galvanometers. 


I have to thank you for pointing out an error in the 
wording of my paper on The Consideration of Some Points 
in the Working and Design of Ballistic Galvanometers," in 
which I have used the word “low” in place of the word 
“ Jong." 

To avoid further confusion on the subject, I should wish 
it to be understood that by bringing down the period of a 
galvanometer," I mean “making the periodic time longer.” 

The error probably arose from confusing the terms 
frequency and “ period” ; a “ low frequency galvano- 
meter having a high period." 

This error, of course, should not have been made, but it 
passed unnoticed in the reading of the paper, and I am 
indebted to you for pointing it out. | 

Р. Н. Powell, B.Sc. 

University College, Liverpool. 

October 12th, 1903. 


[À correspondent asks for the address of a firm who make 
а speciality of electrical appliances for maturing wine, and 
for particulars.—Enps. ELEC. REv.] 


THE INEFFICIENCY OF FREE LIBRARIES 
By E. KILBURN SCOTT, M.LE.E., А.М.Т.С.Е. 


Ir is very generally acknowledged tbat under the present 
system, from the point of view of the scientist and engineer, 
free public libraries are not run on satisfactory lines. 
Novels, illustrated periodicals and literature of the T'it-Bits 
order form the bulk of the books in a library, and conse- 
quently the time of the librarians and his assistants is 
mainly occupied in catering for the frivolous class of reader. 

If it stopped there, it might not be so bad, but asa matter 
of fact, in some provincial libraries the serious reader is 
actually discouraged. Suppose a reader, for example, wishes 
to consult back numbers of the ELecrricaL Review. Не 
gives in a ticket for several volumes, and after a good deal of 
waiting a boy staggers in with the books. After looking 
through these another ticket must be issued and the boy has 
again to be porter. It is no wonder, therefore, that he and 
his fellows discourage such а reader as much as they can. 

The proper system clearly is the one adopted at the 
Patent Office Library, where the reader has free access to 
the book-shelves. For steady reading at one book the 
ticket system does well enough, but when а busy man has to 
look up a subject and must search for information here and 
there through many books and technical journals, the only 
way is to allow free access to the shelves. 

To show how stupidly the libraries can be managed, the 
writer knows of а case where a valuable chemical reference- 
book was kept in one school for nearly a year by a system of 
transferring it between the teachers and elder scholars. Yet 
the librarian considered one copy was enough. In another 
case a library was singularly deficient in books on engineer- 
ing, and one of the readers took the trouble to write out a 
list of the more important works. Instead of obtaining 
them at.once, the Library Committee purchased them at the 
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rate of about опе a month, and the requisitioner һай been 
abroad nearly a year before his list was exhausted, and yet 
engineering was the most important trade in that particular 
town. 

It has always been a puzzle to the writer why such go- 
ahead communities as the West Riding, the North East 
Coast, South Lancashire, and the Bristol, Glasgow, Bir- 
mingham districts, &c., have not before now agitated for 
proper technical and scientific libraries to be established in 
their midst on the lines of the London Patent Oflice Library. 
For instance, at Leeds all the scientific and technical books, 
the patent specifications, &c., should be placed in a separate 
building in charge of a technical man as librarian, and with 
a proper staff of intelligent assistants who could attend to 
visitors, a8 is done in the Chancery Lane Library. The 
additional expense incurred would soon bring its return by 
reacting favourably on the industries of the district. 

Nothing helps a community so much as cultivating the 
brains of its individuals. The results of having good schools 
in a place are evident to everyone, and it would be the каше 
if engineers, inventors, and scientifically minded people were 
properly catered for. At present, one of the incentives to a 
young man going to London is that he knows there are 
greater facilities in the way of attending meetings of 
scientific societies and better libraries, and other similar 
advantages. The first is being, to some extent, met by 
branch societies, such as those of the Electrical Engineers 
for example, and as for the second, engineers and scientific 
men should not rest until there are at least a dozen technical 
libraries as good as the one in Chancery Lane, and run on 
similar lines, scattered about the country. 

There should be plenty of assistants who would be pleased 
to spend a year or two in such a technical reference library 
in between leaving school and taking up some work in the 
engineering or other technical industry. In these days of 
hurry scurry it is a great thing to be able to look up any 
particular subject quickly or to be able to make a patent 
search for oneself. 


FIRST AIDS AND APPLIANCES. 
By J. D. M'GOWAN, M.D. 
(Concluded from page 576.) 


TRANSPORTATION OF WOUNDED. 


The four-handed seat is made by two persons clasping each other's 
wrists. Doubtless many of you have done this in your boyhood 
days at school. 

After the hands are clasped together, the bearers stoop down 
behind the patient, who sits on the hands, and places one arm 
around the neck of each bearer. 

The two-handed seat is made by two bearers clasping their hands 
and placing their free hands on each other’s shoulders. A bearer 
stands on each side of the patient and passes one arm under bis 
knees and clasps the hand of the other bearer ; the bearers then 
pass their arms around the back of the patient and grasp each 
other's shoulders. 

The “ pick-a- " method may also be sometimes used. A 
temporary stretcher may be made by turning the sleeves of & coat 
inside out; two stout poles are then passed through them and the 
coat is buttoned. The patient sits on this and rests against 
the back of the first bearer. To make a longer stretcher, treat two 
coats in the same way. 

Two sacks may be taken; a hole is made in each corner of the 
ко and two poles are passed through the sack and out of the 

oles. 

A broad board or shutter may ba used as a stretcher; if used, 
some hay, straw or clothing should be placed on it, and then a piece 
of stout cloth or sacking; the sacking is useful in taking the 
patient off the stretcher. Always test the stretcher before using. 

Never allow stretchers to be carried оп the bearers’ shoulders. 

Always carry patient’s feet foremost, except when going up hill. 

The “first-aid package," or accident case,” contains many 
things that are invaluable to the laymian in applying relief to the 

injured; there are also some articles contained therein which none 
but a surgeon should be permitted to touch, such as needles, 
sutures, ёс. 


* Presented before the National Electric Light Association at 
лш Convention, held wt Chicago, III., May 26th— 


If, however, the surgeon, hastily summoned, should have omitted 
to bring with him all the requisites for cleansing, suturing and 
dressing a wound, it would be very gratifying to him to find every- 
thing ready for him in such a convenient, compact form. 

One of the Chicago Edison emergency boxes, the product of Mr. 
W. L. Abbott’s ingenious brain, is carried on each wagon. 

It contains a box of Edison ointment, of whose healing properties 
we are justly proud, a gauze bandage, a first-aid package, a hypo- 
dermic syringe, and a solution containing one-twentieth of a grain 
of strychnine to each barrel of syringe. The strychnine is to be 
used to inject under the skin of a man who receives a shock from 
the high-tension wires. If a doctor is near by, it is well to have the 
solution ready for him; in the absence of a doctor the foreman is 
instructed how to use the syringe. 


Вноск. 


Shock is common after serious accident, injury, burn, or from the 
electric current. 

The symptoms or signs of shock are cool, clammy ekin, vomiting 
and retching, weak, rapid pulse, sighing or irregular breathing, 
half-opened eyelids, dilate pupils, dullness of intellect and some- 
times insensibility. 

Place the patient in a warm, quiet place; after dressing wounds, 
wrap him in warm material and apply heat to the whole body, using 
hot-water bottles, water bags, hot bricks, blankets, tlannels wrung out 
of hot water (no heat to head), hot drinks (coffee best), spirite of 
ammonia diluted with water, or small amount of whiskey. 

Electric Shocks.—Susceptibility to shock depends upon the indi- 
vidual; women and children being less resistant than men. 
Diseases of heart and kidneys predispose to accident from electric 
shock. Do not lower the head of a person who has received electric 
shock. Artificial Piss tg reis should be kept up for hours, Mae 
sage of abdomen and left side отет the heart. Heat the body as 
above. 

Remove patient to а room in some adjacent house; remove most . 
of his clothing; apply hot water bottles to body and limbe, wrap 
feet in hot wet cloths. Apply artificial respiration as explained 
below. Do not get discouraged if patient does not show signs of 
life; keep up the work for several hours. Men have been brought 
back to life after 10 hours of hard work, so work on patiently and 
constantly, and you may bring back a fellow workman who is appa- 
rently dead. 

Artificial respiration is produced ав follows, whenever it is 
required: Face upwards ; the hard roll of clothing beneath thorax, 
with shoulders slightly declining over it; head and neck bent back 
to the utmost. Hands on top of head (one twist of handkerchief 
around the crossed wrists will keep them there) ; rip or strip cloth- 
ing from waist and neck; kneel astride the patient's hips; place 
your hands upon his chest, so that the ball of each thumb and little 
finger rests upon the inner margin of the free border of the costal 
cartilages, the tip of each thumb near or upon the xiphoid cartilage, 
the fingers fitting into the corresponding intercostal spaces; fix 
your elbows firmly, making them one with your sides and hips, 
then— 

Pressing upwards and inwards towards towards the diaphragm, 
use your knees as а pivot, and throw your weight slowly forward 
two or three seconds until your face almost touches that of the 
patient, ending with a sharp push which helps to jerk you back to 
your erect kneeling position. Rest three seconds; then repeat 
this bellows-blowing movement as before, continuing it at the rate 
of seven toten times a minute, taking the utmost care on the occur- 
тепсе of а natural gasp, gently to aid and deepen it into а longer 
breath, untilrespiration becomes natural. When practical, have the 
tongue held firmly out of one corner of the mouth with thumb and 
finger armed with dry cotton rag. Avoid impatient vertical pushes; 
the force must be upward and inward, increased gradually from sero 
to the maximum as the age, sex, &c., may indicate. Abandon no case 
as hopeless within an hour's useless effort. 

The following methods may be employed:—(1) Lay the patient 
on his back, with the shoulders elevated, draw the tongue forcibly 
forward, grasp the arms at the elbow and carry them upwards firmly 
upwards until they nearly meet above his head, then lower them to 
the side, and make firm compression upon the lower part of the 
breast bone; repeat tbis process 12 to 14 times in the minute. Or 
(2) turn the body gently and completely, on the side and a little 
beyond, and then on the face, alternately ; repeating these measures 
deliberately, efficiently and perseveringly, 15 times in а minute. 


New Zealand and Duty on Imported Tramway 
Machinery.— Australasian Hardware and Machinery says that the 
duty on electric tramway machinery was discussed by the New 
Zealand Parliament on July 22nd. Petitions had been received 
from the municipal authorities in Christchurch, Dunedin and 
Wellington, praying that no duty should be imposed on electrical 
machinery imported for the construction of municipal tramways. 
The Public Petitions Committee, to whom the matter was referred, 
supported the petition on the ground that the proposed tramways 
were for the public benefit. In support of the request, the members 
for the cities concerned urged that the services contemplated were 
public services, and that the material could not satisfactorily be made 
in the colony. The Premier, the Right Hon. R. J. Seddon, resisted 
the suggestion on the ground that it would form & bad precedent if 

ted. Every Road and Harbour Board throughout the colony 
would be justified in making a similar claim in respect of the mate- 
rials they used. The matter was discuseed at some length, the 
Government putting forward speakers until it was ‘talked out." 
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DEVICES AND FITTINGS FOR THE 
CURRENT ELECTRIC LIGHTING SEASON. 


(Continued from page 578.) 


Tas London Electrical Fittings Co., Ltd., of Roberts Works, 
Hampstead Road, N.W., have lately patented an improved form of 
tilting counter-weight pendant, the Lefco, which is shown in 
fg 1. The improvement lies in the application of one weight 
intead of three or more, which has been the method previously 
adopted. The spherical weight gives it an extremely neat appear- 
ance, the shade remaining in any desired position at the lightest 
touch of the hand. This firm, who deal solely with the trade, have, 
from their commencement, struck out in quite & distinct line of 
their own, their designs in many cases being charming and original, 
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and their finish of very high standard. The firm have lately been 
getting out а number of designs embodying the Adam style of 
ornament, some of these in the bracket form being illustrated 
above. Fig. 2 is very original, and has a most dainty effect when 
lit; the same remarks apply to fig. 3. An example of their 
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рей төк hand hammered work is shown in fig. 4, which is 

With light he firm's own style in their simplicity of form combined 

which 15 fies. and they keep a stock always ready in the rough, 

ime, Pi nished in the various colourings required from time to 
Ё. 5 is also a very effective double bracket. It may 


be noted here that the two directors of this concern are both 
electrjcal engineers of considerable experience, and make a 
point of their fittings being electrically, as well as mechanically, 
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sound, and having them wired and tested across а 220- volt circuit 
before leaving their premises; needless to say, this saves endless 
trouble and expense to the contractor, who so often finds that trouble 
occurs on the completion of a job which is traced to careless wiring 
in the fittings. An advanced list of fittings has lately been issued 
by the firm, got пр ina very handy form, printed on art paper from 
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Fig. 6. 


pen-and-ink drawings which have been carefully prepared. The 
. complete list, showing some 80 illustrations, will be issued shortly. 
The; L.E.F. Co. also do a large business in manufacturing and 
supplying accessories for lighting and traction work. А new high 
voltage wall plug styled ' The Ajax," on account of its repute for 
defying short-circuits, is shown in fig. 6, the illustrations clearly 
defining its construction, the chief features of which are—firetly, 
the solid cover which can be thrown about at will without breaking ; 
‘secondly, the excellent contact block; and, lastly, the absence 
of threads in the china. 


Тик MITE Lamp, 


Messrs. Arc Lamps, Ltd., of 62, Old Broad Street, E.C., are 
putting upon the market a new lamp known . 
as the “ Mite,” which is intended to take the 
place of incandescent and semi-incandescent 
lighting. The lamp is 16 in. long, and 
will work with 14 to 2 amperes, and burns 
for about 40 hours with one trimming. 
It will run either singly on 100 to 110 
volts,. or two in series on 200 to 250 volts. 
The lamp is simple, and is claimed to burn 
very steadily with a clear soft white light. 
It is most suitable for side street lighting, 
and for the lighting of railway waiting 
rooms, restaurants, libraries, offices, yards, 
alleys, halls and gardens, It is made on 
the same principle as the company’s well 
known W. J. Davy lamps. This lamp has 
not been put on the market hurriedly, but, 
we understand, has been carefully and 
severely tested and simplified during a 

riod covering over 12 months. Already 
has been very considerable, and 


Тнв MITE.“ 


pe 
the demand for the “ Mite” lam 
there has been some difficulty in keeping pace with orders. 


GILBERT ABC Lamps. 


. The Gilbert Arc Lamp Co., Ltd., of Chingford, whose lamps are 
being used for public lighting purposes in more than 40 towns, and 
whose chief features are already pretty familiar to readers of the 
ELECTRICAL Review, have lately brought out an August, 1903, 
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edition of their catalogue. Prices, and full descriptive notes of 
different patterns of lamps (open and enclosed), transformers, 
carbons, lamp-post gear, raising and lowering gear, also the Gilbert 
automatic switch, appear. | 


BRAULIE’S ELECTRIC LIGHTING. 


Mr. G. Braulik has on view at his Upper Thames Street show- 
room, the miniature arc lamp, which is especially suited to shop and 
house lighting; it is designed to meet the demand which has been a 
characteristic of recent electric lighting seasons, for a small lamp to 
take currents of from 1 to 2 amperes. It is an enclosed lamp with 
simple regulating mechanism consisting chiefly of a solenoid on the 
magnet of which a special frog terminal is provided for holding the 
top carbon. For single burning on a 110 to 120 volts circuit, it is 
constructed as а main current lamp, in which case the solenoid is 
made with a special winding, obviating the necessity for a line 
resistance when switching direct to the circuit. For series burning 
in pairs on 220 volts, differential mechanism is adopted, this 
necessitating putting a steadying resistance into the circuit. The 
Schumann electric motor and the ' Eclipse " electricity meter are 
also being placed before the trade, together with a variety of other 
electric apparatus and fittings for lighting work. Mr. Braulik will 
shortly be placing a new prepayment meter on the market. 


THE VULCAN OHMMETER. 


Messrs. Geipel & Lange are introducing a new ohmmeter which 
is adapted specially for wiring contractors and others in similar 
positions. It is an adaptation of the Wheatstone bridge, but 
without plugs and their attendant disadvantages. In the illus- 
tration it will be seen that the set takes the form of а wooden case, 
having a graduated cursor bar 8 running along the front, with a five- 
stop switch а behind it. The operation of the ohmmeter is as 
follows :— 

The ends connecting the resistance to be measured are joined to 
the two terminals н н, and the two cursors s and a are adjusted until, 
on pressing the buttons л anden, the galvanometer needle under the 
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THE VULCAN OHMMETER. 


lens D does not deflect. The resistance is then read off directly 
from the graduations on which the cursors в and a finally remain. 

The instrument has a range between ‘1 ohm and 20,000,000 ohms. 
It is suitable, therefore, for use either as an ordinary workshop 
instrument, or particularly for making insulation measurements. It 
is accurate within ordinary commercial limits, but no attempt has 
been made fo secure extreme accuracy, as the conditions under 
which it is to.be used do not demand such refinement. 

The whole equipment with cells, connecting the maximum 
voltage of 20, is contained in a case 19 in. x 53 in. x 4 in., whilst 
the weight is 11 lbs. 

A 12-с.р. B.T.H. Lamp. 


A novelty is now being introduced by the British Thomson- 
Houston Co. in the shape of a 12-с.р. B.T.H.-Edison incandescent 
lamp. At present there are only 8 and 16-с.р. lamps on the market, 
and the British Thomson-Houston Co., recognising that & want 
existed for а lamp of а candle-power between these two, are now 
producing at their works at Rugby, one of 12 c-P., which has the 
same appearance as the standard 16:с.р. B.T.H.-Edison incan- 
descent lamps. The efficiency is 50 watts. The B.T.H. lamps are 
supplied for operation on circuits whose voltages are from 200—250 
volts. The special point in regard to this new Rugby lamp is the 
cap, which isabsolutely waterproof, and is cemented on with а non- 
hygroscopic cement. It has a high spherical candle-power, and a 
good distribution of light in a useful direction. 


Messrs. R. 8. Keep & Co., of Anchor Works, Adams Street, 
Birmingham, have а number of novelties for the coming season 
such as pendants, electrolierr, and the larger class of brackets and 
decorative work. They are extending in these directions, but have 
closed down the lampholder and tumbler switch shops. 


TRR Ipswich Disconneotina Вох. 


The accompanying figure (fig. 1) shows a four-way mains dis- 
connecting box, such as Messrs. Johnson & Phillips have lately sup- 
plied in connection with the Ipswich municipal electricity supply 
system. It is intended for four sets of three single distributor 


Fic. 1.—Irswicu DiscouNECTING Box. 


cables, and is of sufficient depth to permit a pathway frame and 
cover to be bolted directly on to the top of it. A packing piece 
between the box and the frame and cover allows for adjustment 
to the level of the pathway. An internal bell cover keeps the 
interior perfectly dry and water-tight and is easy of removal. All 
the fittings are mounted on a marble slab and are on the bus-bar 
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Fia. 2.—Six-way FEEDER Box Fon Ipswicn 


principle, so that any cable may be disconnected by means of its 
link without disturbing the rest. The fittings are arranged for the 
neutral lead to be between the positive and negative leads, and by 
an alteration of the fittings the positive or negative leads may be on 
the right or left hand asdesired ; also any cable may be disconnected 
from the rest of the fittings for testing purposes, to that the insula- 
tion of the box is not included in the test. Fig. 2 shows a six-way 
feeder box which is somewhat similar to fig. 1. The internal cover 
is fixed down with bolte, and the fittings are of the inclined link 
type, enabling them to be easily removed without fear of short- 
circuit. 
Messrs. VANDAM’s LIGHTING ACCESSORIES. 

In the accompanying figures (see facing page) we show three of 
Messrs. A. Vandam & Co.’s lately introduced accessories for electric 
lighting service. Fig.1 represents a double-pole tumbler switch. 
A porcelain cover encloses the whole of the interior action. The 
switch is constracted with a well insulated handle bar, connecting 
the action of both switches, and a T-shaped handle at the side, 
which, when turned to the right or to the left, connects or discon- 
nects the circuit. The two poles are well separated by a high por- 
celain bridge. The breaks between the contacts and the levers are 
very large. The switch is suitable for circuits up to 250 volts. 

Fig. 2 shows a cut-out with automatic replacement fuse, designed 
for temporary short-circuits, such as are caused by short-circuiting 
of lamps and other minor accidents, in order to prevent the whole 
place below being thrown into darkness. 16 contains two single- 
pole fuses, one of which is held in place by a tension on one side, 
and when fused will immediately be replaced by the second fuse, 
through a switch action. | 

From fig. 3 the construction of the firm’s two-pin 25-ampere wall 
plug with locking action will be understood. For high amperage 
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circuits it should be made impossible to withdraw the plug from 
the base when the current is connected, and to help in this direction 
the firm have invented an arrangement by which the plug can only 
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be withdrawn from the base when the switch action is off—that is 
to say, when the current is disconnected. The firm's new patent 
high-voltage tumbler switch and combined two-pin wall plug forms 
а unique arrangement for an ordinary tumbler switch, which can 


arranged for the purpose of obviating the necessity of withdrawing 
the plug from the base, but the light can be put out by simply 
shifting the lever of the switch action to the left; and if the light 
is to be put on, the lever of the switch action has simply to be shifted 
to the right. 

Another recent device is a registered dust-proof cover for 
obviating the trouble which frequently arises with wall and floor plugs 
through dust accumulating in the holes where the pins are inserted. 
When the plug is taken out, the holes through which the conducting 
pinsare inserted are covered by a brass plate, which closes down, and is 
held securely by a spring. A new multiple plug has been designed 
enabling five different circuits to be branched off from the same 
wall plug, each being capable of carrying 5 amperes, the base 
terminals carrying 25 ampercs. 


i B. T. H. Concentric Licut DIFFUSER. 


An objection to arc lamps for interior shop lighting, which applies 
more particularly to the open type, but also to some extent to the 
enclosed type, is that there is a tendency to concentrate the light in 
a circle beneath the lamp, and a perfectly even distribution of light 
is difficult to obtain. 

In order to improve the distribution of light with the enclosed 
arc lamp, the British Thomson-Houston Co., Ltd., has introduced 
the Concentric Light Diffuser, which is shown in the illustration 
below. 'This apparatus, which is of an exceptionally simple 
character, prevents sharp cor rasts and diffuses the light equally in 


Fic. 3.—Two-pin 25-AMP. WALL ULUG. 


all directions; the effect of the wandering of the arc has thereby been 
reduced to a considerable degree, so that the light at any point is, to 
a great extent, independent of the position of the arc with respect 
to the carbon ends. 


CONCENTRIC [лант DIFFUSER. 


be used at the same time as a wall-plug connection. It is provided 
with an ebonite plug top, which can be inserted on the side of the 
porcelain base. 

Other specialities of Messrs. Vandam's include a new high voltage 
concentric wall plug with switch action. The switch action is 


The apparatus consists of a suitably designed metal diffuser 
attached to the lamp casing in the same manner as an ordinary 
reflector or shade. In place of the outer globe a screening shade is 
used, which performs the double function of subduing the light 
directly under the lamp and reflecting a portion of it on to the 
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diffuser. The light from the latter is white, even, well distributed, 
pleasant to the eyes, and particularly adapted to the matching of 
colours, which is of the utmost importance in shop lighting. 
Furthermore, the diffuser makes the illuminating power of the 
lamp independent of the nature or colour of the ceiling, and there 
is practically no light lost by absorption in the ceiling itself. 

The Concentric Light Diffuser is particularly adapted for use in 
rooms having low ceilings, and is specially recommended for drawing 
offices, shops and in general for any interior lighting work where 
aven distribution and steadiness of light are particularly important. 
It should never be used without the lower glass shade, and it is not 
svitable for use with outdoor lamps. 

‘2 1 British Thomson-Houston Co., Ltd., has devoted a great deal 
of attention to the proper lighting of interiors with enclosed arc 
lamps, ar d as a result of the experience obtained in this line, the 
following table has been compiled showing the watts per square 
foot required to give good lighting for various classes of work. 
These figures are given merely as suggestions, and a maximum and 
minimum figure has been given in each case to cover extremely 
good or particularly bad conditions. The average of the figures 
given will serve as а general guide. The figures are given in watts 
per square foot, and are sufficiently accurate for ordinary purposes 
for both alternating and direct current enclosed arc lamps suspended 
at the usual distance from the floor. 


Watts PER SquaBE Боот ғов HiaH-OLASS Авс LIGHTING. 
Average 


conditions. Variation. 

Machine shops, high roofs, electrically-driven 

machinery, no belts xx iei ids 5° 5 to 1“ 
Machine shops, low roofs, belts and other 

obstructions ... -— ash T 8 | 75 to 1:25 
Boot and shoe shops ТЕ Jai e 775 5 tol 
Large drapery shops, light materials, bric-à-brac 75 to 1'25 
Large drapery shops, coloured material ... 125 1 to 15 
Mill lighting, plain white goods „„ a A 9 to13 
Mill lighting, coloured goods, high looms .. 13 11 to 1:5 
General office, no incandescents 285 „% 15 1:25 to 1°75 
Drawing offices vis "i .. 175 15 to 2 


* Power based on watts at lamp terminals. 


TRE Exveorricat Co.’s SHOWROOMS. 


We show in the accompanying pictures a few of the latest things 
which caught our eye in the course of a run through the admirably 
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arranged showrooms of the Electrical Co., in Shaftesbury Avenue, 
W.C. The body of the B type of Nerust lamp admittedly presents 
a somewhat unsightly appearanoe, and to overcome that some 


special designs of fittings have been got out, by which, by 
careful and neat arrangement, any unsightliness is avoided. 
Figs. 1 and 2 suow specimens of Nernst fittings made in 
this way. An exceedingly pretty little thing, especially when 
seen under light, is the small table standard or bracket shown 
in fig. 3; a number of lines are being made by the Electrical Co., 
in which these pear! shells are very pleasingly utilised, especially 


candle screens and pendants. The one illustrated has a full-sized 
nautilus shell supported by an art nouvec«u metal stand, which can 
be made in any finish. The company has a new line of cheap 
and simple designs of electric radiators, and a great variety of 
fittings of all classes. А copy of а small coloured pamphlet, show- 
ing the general arrangement of the showrooms and contents, has 
been issued, and a copy can be obtained on application. 


(To be continued.) 


BUSINESS NOTES. 


Electrical Wares Exported. 


Win imo Ост. 14TH, 1902. | Wir виріка Ост. 13TH, 1903. 
Auckland. Elec.tram carsValue £6,780 Adelaide ee 


Teleg. apparatus .. 500 Alexandria .. s МР 
Bangkok Ax ce “з .. 040 Amsterdam .. vx ee „ 128 
Bombay m vs so . ) 049 Auckland. a s ss 94 
Brisbane. Teleg. apparatus .. 250 Calcutta  .. oe ee . 1,262 


Buenos Ayres. Teleg.cable .. 641 Cape Town .. . 


Calcutta Js - vs .. 1,472 Delagoa Bay. Teleg. mat. 1,267 
Callao. Submarine teleg. cable 9,800 Durban Sa Ex a .. 1,823 
Cape Town .. m v . . 1,834 „ Teleg. mat. .. 149 
à Teleg. mat. . 2,568 Hast London v 4 . 240 
Colombo ..  .. we - 81 Fremantle .. .. 165 
Copenhagen. Elec. cable . . 8,446 Hong Kong. oe T oe 88 
Durban > - ds .. 513 Lyttleton  .. as T .. 106 
50 Teleg. mat. Ve . . 2, 109 Melbourne .. i PA .. NT 
East London m es .. 378 Montreal .. és -— 3 86 
S Teleg. goods .. 636 Perth vs s де vx 63 
Fremantle .. S Ks zs 85 Port Elizabeth  .. oe .. 169 
Gothenburg.. vs Sx .. 106 Rangoon... va is $i 55 
Hong Kong .. ae £o oe 25 Rotterdam .. 0 ZA $3 23 
Karachi S i^ wi . 187 St. Petersburg. Teleg. mat. .. 100 
Kobe. Teleg. cable T .. 1,464 Shanghai .. T E .. 391 
Madras s «s oe ^ 12 Bingapore .. i P is 20 
Melbourne .. 92 ae .. 172 $ Teleg. mat. .. x 16 
” Teleg. wire .. .. 805 Sydney .. "T a ee 242 
Mossel Bay .. js - ex 84 Townsville. Teleg. mat. , 50 
Ostend ©є T! NS ХА 49 Venice 2s ка х .. 110 
Perth .. a as Vis es 81 Wellington .. s T . . 124 
Rosario. Teleph. mat. .. SO 867 Yokobama .. oe T РЕ 210 
Bt. Petersbarg . ЯС eo 16 Zanzibar oe ee ee ee 33 
„ Teleg. wire. 118 
Sekondi. Teleg. mat. . 804 
Bierra Leone. Teleg. mat. .. 116 
Singapore гэ oe ee 
Stettin ee ee ee ee 77 
Sydney x oe os .. 460 
ji Teleg. mat. ib» ae 46 
Tokio. Teleph. cable .. . . 1,540 
Vera Cruz .. E" T .. 9,990 
Yokohama .. 85 РГ a 91 
Total . ee £54,624 Total . . £10,666 


Foreign Goods Transhipped. 


Colombo. Elec. light mat. Value #12 New York. Elec. appte.. Value £92 
Genoa. Elec. goods „ө s 10 
Rangoon. Elec. mat. ae 


Total . £45 


Bolsover Colliery Installation.—The British Thom- 
son-Houston Co. has secured a contract from the Bolsover Colliery 
Co. for two steam alternators, each comprising one compound two- 
crank, C/16 engine, by Belliss & Morcom, complete with usual 
fittings, and capable of developing 375 в H.P. with 140 lbs. steam 
pressure and working non-condensing at 375 r. p. m., direct coupled 
to one British Thomson- Houston Co. 250 Kw. 375 r.p.m. 550-volt 
50 cycle, three-phase alternating current generator. Hach set is to 
be mounted on a combination base plate, and furnished with a direct- 
coupled exciter, and field rheostat for the three-phase generator 
and exciter. The engines for the above sets are to be capable of 
carrying an overload of 15 per cent. continuously. The order aleo 
includes a switchboard, comprising two generator panels and two 
feeder panels, with oil-break switches, instruments, &c. 


The Transvaal's Electrical Imports.—The value of 
the imports of electrical cables and fittings into the Transvaal 
during the six months ending with June last is returned at £34,000, 
as compared with only £17,000 in the corresponding half of 1902. 
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Union Electric Co.’s Specialities.— Last week the 
Union Electric Co., Ltd., of 151, Queen Victoria Street, E.C., was 
“at home to a number of electrical engineers and representatives 
of the technical Press. A large variety of aro lamps, motors, 
rheostats, instruments, £c., was shown. One of the princi 
exhibits was the ' Miniature" arc lamp, fitted up for interior 
lighting ; we recently illustrated this lamp (p. 217), which is now 
made suitable for use, two in series, on 250 volts. Another 
innovation was the “Excello” intense-flame arc lamp, with 
parallel carbons above the arc, arranged for long burning—up 
to 19 hours; this is illustrated below, and is intended for 


New EmncrosEkp "E V." 
ARO LAMP. 


" EXxCELLO" FLAME Аво LAMP. 


street lighting and similar purposes. It was fitted with 
carbons containing, in addition to the usual impregnated core, 
a strip of metal from end to end. A new enclosed arc lamp of 
short pattern, type E.V., was also shown, and a lamp for photo- 
graphic and blue printing work, with an extra long enclosed arc, 
up to 65 mm. with 160 volts between the carbons. 

A neat electromobile instrument, consisting of a moving coil dead- 
beat “precision” ammeter and voltmeter fixed in an aluminium 
case, was of interest; the ammeter scale has a reverse reading to 
indicate the current returned to the battery in descending hills. A 
new spherical motor in a nickel-plated case mounted in gimbals and 
free to move in all directions, with a flexible steel shaft, was shown; 
this is intended for the use of engravers. Judging by the numerous 
visitors, these periodical receptions are highly appreciated. 


Bankruptcy Proceedings. — Under the failure of 
Ferdinand Fanta, electrical and consulting engineer, 4 and 5, 
Warwick Court, High Holborn, the first meeting of creditors was 
held at the London Bankruptcy Court last Friday before Mr. 
Bowyer, Assistant Official Receiver. The debtor states that he 
failed in April, 1895, with liabilities £1,330. but the creditors 
received 20s. in the £ on the amount of their claims, together with 
4 per cent. interest. Since then he has carried on business first at 
97, Queen Victoria Street, next in Ironmonger Lane, and latterly at 
Warwick Court. His capital on restarting was £1,300, the balance 
due to him after payment of the debts under the previous failure. 
In May, 1902, he assigned the lease, good will, office furniture and 
effects to Mr. P. E. Butter, who agreed to pay him £50 per month 
for six months and to employ him as engineer in respect of the 
business. The debtor adds that up to May last he was employed as 
engineer and manager by the Electric Glow Lamp Co., aud the 
Electric Lamp Regenerating Co. He has furnished accounts 
showing total liabilities £5,109, of which £2,709 are expected to 
rank for dividend against assete, consisting of shares valued at 
£4,566. The failure is ascribed to loss on certain shares which the 
debtor accepted in payment for patents and to the exorbitant rates 
of interest charged him on borrowed money. A resolution was 
passed for Mr. F. E. Wright (Wright & Wiltshire, accountants) to 
act as trustee and wind up the estate in bankruptcy with a com- 
mittee of inspection. The debtor was directed to attend the Court 
on November 12th for public examination, and a resolution was 
passed for the trustee to find security in a bond for £4,500. Mr. 
J. J. Chapman attended the meeting on the debtor's behalf. 


Liquidation.—A final meeting of the British Blahnik 
Arc Light Oo. is to be held on November 19th, at 57, Moorgate 
Street, E. C., to hear an account of the winding-up from Mr. W. Н. 
Chantry, liquidator. 


Trafford Park.—An interesting map has been issued by 
the Trafford Park Estates, Ltd., showing the excellent situation and 
great extent of this important manufacturing district, where elec- 
trical manufactories owned by the Westinghouse and half а dozen 
other electrical companies have risen during the past few years. 
The location of these and the many other works whose address is 
now Trafford Park is indicated. 


Catalogues and Lists,—Mzrssns. R. W. BLACKWELL 
& Co., Lrp., have just issued from the press a fine new catalogue 
devoted to that well-known device, the I. T. E." circuit-breaker. А 
very wide range is covered, and we understand, though our patience 
would not extend to checking it, that there are in all about 1,400 
individual types of instrument listed ; but, even beyond that, there 
is practically no limit to the suggested combinations that cau be 
made up from the catalogue. After 10 years of useful service on 
the market all the world over, the I.T.E. needs no introduction, 
but in this catalogue, with its large photographic half-tone pictures, 
and its numerous good-sized diagrams of dimensions and connections 
for the protection of alternating and continuous current, Mesars. 
Blackwellshow their intention to keep the device right before the 
eyes of electrical engineers. 

The ErzcTARICAL Co., Lrp., of 122—124, Oharing Cross Road, 
W.C., has issued а new pamphlet on the Nernst lamp, containing 
fall particulars relating to the various types now on the market. 
These include, besides the A and B types, the Luna, Candle and 
Projector lamps. Complete data of current, candle-power, and 
efficiency at various voltages are given for the different patterns, 
and examples of installations and fittings using Nernst lamps are 
illustrated; it is interesting to note that the clock faces in the Clock 
Tower (the home of “Big Ben") are lighted with these. We 
understand that the Luna Nernst lamp has attained wide popularity, 
and that alternating current burners for this type will be on the 
market in а few weeks. 


New Winding for Induction Coils.—An entirely new 
and ingenious system of winding the secondaries of induction coils 
and transformers has been devised by Mr. Leslie Miller, of 93, 
Hatton Garden, E.C. According to this device, the secondaries of 
coils to give from 10-in. to 18-in. sparks are made in from 700 to 
1,200 separate single wire sections, with a disc of paper between, 
continued from one to the other without any joint in the wire or 
break in the paper. This new method of winding will be readily 
understood from the accompanying figure. For the sake of clear- 
ness, this shows the sections separated from one another by a wide 
distance, instead of being actually wound on the top of one another 
and afterwards strongly compressed together. The winding com- 
mences at А on the paper disc shown black, and is continued to в 
and back to o without any break, and then (on a paper disc 
previously threaded on the wire) to D, and so on, till the source of 
wire comes to an end. A joint is then made, on the outside only, 
and the winding continued. 

It is evident that this method of winding is in accordance with 
theory, and the increased efficiency of coils 80 constructed fully 
confirms this. It has the following advantages:— 

1. An internal breakdown, owing to wires coming together 
between which a high potential difference exists, cannot possibly 
occur. There is a safety margin of 500 per cent. or more in the 


New WINDING FOR INDUCTION COILS. 


paper discs, and the separate turns of wire, not being actually wound 
on the top of one another, can even be bare metal, although, for 
convenience, they are silk covered. The whole insulation of the 
secondary winding is very high. 

2. The secondary winding can be compressed to any extent. This 
probably stops internal brush discharge, and largely accounts for the 
increased efficiency. 

3. Low ohmic resistance of secondary. This makes the new 
coils specially suitable for charging Leyden jar coudensers, such 
as are used in wireless telegraphy and medical high frequency 
apparatus. 

4. The coils will stand any climate. It is impossible for the wires 
to shift after the sections have been compressed. 

The superiority of coils constructed in this way over the best of 
the old section-wound type has been clearly demonstrated. A 
12-in. coil worked with 24 volts and an ordinary mercury break will 
fully light up five or six X-ray tubes at once, connected in parallel. 
By & slight modification of the winding machine, it can be used to 
wind non-inductive resistances, &c. 

We recently had the pleasure of inspecting the process, which is 
carried out by means of a very simple machine, which winds the 
wire in a flat spiral without in any way injuring it or the insulating 
covering. We were also entertained witha variety of extremely 
interesting demonstrations of high frequency discharges, X-rays, 


 ultra-violet light, &c, by the enthusiastic inventor, and we can 


heartily recommend а visit to his workshop as а means of passing а 
pleasant half-hour. | 
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Trade Announcements.—Messrs. W. T. Henley's Tele- 
graph Works Co. have removed their offices from 27, Martin's Lane, 
Cannon Street, E. C., to Blomfield Street, London Wall, E. C. 

The Klein Engineering Co., Ltd., Manchester (condensing and 
water cooling specialists), have added another new branch to their 
general eering business, they having made arrangements with 
Mr. Charles Ingrey, of London, for the sole right for the manufac- 
ture and sale of his patent automatic weighing and recording 
machinery. The apparatus is not a measuring device, but weighs 
and records the actual weight of the materials it deals with, and is 
во constructed that materials may be delivered to it by means of a 
crane, skip, or grab, travelling belt, conveyor, &c.; it is adapted for 
dealing with coal, coke, metals, ores, cement, graip, &c., in quantities 
from 10 to 200 tons per hour, and may be utilised for delivery of 
coal to boilers from overhead bunkers, loading and unloading boats, 
&c., and is specially adapted for weighing and recording the exact 
weight of coal in each tub at collieries at the rate of five per minute. 
A small leaflet has been placed in circulation, giving explanatory 
illustrations of the Ingrey system. 


Screw and Wire Gauges.—A table of screw and wire 
gauges compiled by Colonel A. H. Bagnold, R.E., has been issued 
by the Model Engineer. The data include Stubs's steel wire gauge, 
Morse twist drill gauge, the Imperial standard, Stubs's iron wire, 
the Brown & Sharpe wire gauges, and the wood screw gauge. 
Pitches and outside diameters of screws, tapping sizes, &c., are given, 
with the equivalent dimensions in inches and millimetres. The 
table should prove a useful one for reference; it can be obtained 
from the Model Engineer, 35—39, Temple House, Tallis Street, E.C. 


Auction Sale.— Messrs. Wheatley Wirk, Price & Co. 
are to offer for sale by auction as a going concern, at the Albion 
Hotel, Manchester, the works premises, comprising 4,105 sq. yds. 
leasehold land and buildings erected thereon and all the stores, 
machinery, &c., of Messrs. Heaton & Smith, Ltd., in liquidation. 
The date of the sale of the Pandon Dene electricity works is also 
announced among our advertisements to-day. 


Sports.—The first sports meeting of the Veritas Athletic 
and Social Club (Falk, Stadelmann & Co.) was held at the Tee-To- 
Tum Grounds, Stamford Hill, last Saturday. А part of the pro- 
gramme had to be postponed, including the jumping contests and a 
five-lap relay race, owing to the early darkness. 


Site for New Works.—Property (3 acres) at Kilburn, 
suitable for the erection of manufacturing premises, or an electric 
power station, is to be let or sold by Messrs. Farebrother, Ellis and 
Co. See our advertisements to-day. 


Books Received.—“ Fire Tests with Partitions," No. 74; 
" Fire Tests with Floors,” No. 78. London: The British Firo 
Prevention Committee, 1903. 28. 6d. each. 

“ Mademoiselle Telephone," by Paul Voncet. 
des Postes, 1903. 1.50 fr. 

“ Science Abstracts,” A and B, No. 69, September 25th. London: 
E. and F. N. Spon, Ltd. 1s. 6d. each net. 


South African Tramways. — Among large orders 
recently booked by Mesers. R. W. Blackwell & Co., Ltd., may 
be mentioned that for the whole of the overhead equipment for 
tramway extensions for the Municipality of East London, South 
Africa, and a similar order for the Corporation of the city of Pieter - 
maritzburg for their new municipal tram way system. 


Troyes: Journal 


Manchester.— Messrs. Royce, Ltd., have received the 
contract for lighting the premises of Messrs. I. J. & G. Cooper, Dale 
Street, Manchester. The installation will consist of 1,139 incan- 
descent lights and 12 arc lamps. Messrs. Lacey & Billar are the 
consulting engineers. 


Canadian Patent Law.—Messrs. Rayner & Co., patent 
agents, of 37, Chancery Laue, W. O., write:— We think many of 
your readers may be interested in knowing that great changes 
have just been made in the Patent Law of Canada which 
affect many people in this country. А large number of 
Canadian patents were invalidated a short time ago by legal 
decisions which stated that patents which had not been practically 
worked within the specified time, or of which a ccmesponding 
foreign patent had lapsed, were void. А new Act bas just been 
passed revalidating these patents under certain conditions, and 
providing for the future that а Canadi n patent should not expire 
merely on account of the lapsing of a foreign patent, and also 
giving an alternative to working by rendering the patent subject to 
а compulsory granting of licenses. Both these alterations are of 
immense benefit to patentees, for whom the former arrangement 
formed а great grievance. We shall be pleased to furnish any 
further information to persons interested." 


Appleyard Conductometer.—In our article last week 
describing this instrument, we omitted to say that the Conducto- 
meter is patented, and that it is made by the I.-R., G.-P. and Tele- 
graph Works Co., Ltd., Silvertown. It is supplied in two patterns: 
& factory pattern for wire and cable manufacturers, and а portablo 
p: tt rn intended for inspectors. 


Rugby.—It is reported that Messrs. Willans and 


inson, Ltd., are taking up theimanufaoture of petrol motors for 
motor- cars. i 
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ELECTRIC LIGHT AND POWER NOTES. 


Addis-Abeba (Abyssinia).— According to news re- 
ceived, the Negus having decided to have his palace lighted by 
electricity, has 300 men employed in carrying out the work. 


Austria.—An Austrian contemporary states that an 
electric power plant will shortly be installed on the Salza River. 
Three transmission lines and 14 sub-stations are to be erected. The 
capacity of the plant is to be about 73,000 Е.Р. 


‘Barton.—After a year’s working, the electric light plant 
at the workhouse has been found to have effected a saving in the 
lighting bill, to the exteat of about £40. In consequeace the Board 
of Guardians has decided to have the electric light installed in the 
old infirmary. 


Bootle.—The L.G.B. has sanctioned the borrowing of 
£38,750 by the T.C. for E. L. purposes. 


Caerphilly.—The U.D.C. has appointed Mr. A. Н. 
Preece, of Messrs. Preece & Cardew, Westminster, at a fee of 50 
guineas, to advise the Council on an electric lighting scheme for 
the town. 


Cannock.— The U.D.C. has sealed a contract with 
Messrs. Whittaker Bros., for electric lighting in the town. 


Cottesloe, West Australia. — An electric lighting 
scheme has been carried out in this township, which is 74 miles from 
Perth, and is practically ‘a suburb of that city. Parliamentary 
powers were owned by a syndicate, which failed, however, to put 
them into force. Two months before their threatened expiry, Messrs. 
Splatt, Wall & Co., of Perth, purchased the rights, erected four miles 
of mains, and commenced a supply within the specified period. The 
plant consists of two B. & W. boilers, a Matber & Platt steam 
dynamo, a Sturtevant set, and a Chloride storage battery. 
Street lighting is in operation with glow lamps, on a system 
patented by Mr. L. J. B. Wall, whereby the lamps are automatically 
extinguished at midnight. The mains now comprise 40 miles of 
cable, and over 80 private houses are supplied, in addition to busi- 
ness establishments. Energy is supplied at 11d. per unit, a very low 
rate under the conditions. 


Coventry,—The L. G. B. has held an inquiry into the 
application of the City Council for permission to borrow £5,000 
for the purchase of electric motors for hiring purposes. Details 
were given by the electrical engineer, who showed that the result of 
an expenditure of £2,000 last year had been to increase the energy 
sold from 77,000 units in the quarter ending June 30th, 1902, to 
139,000 units in the corresponding quarter of 1903, and to decrease 
the cost of production by not less than 37 per cent., and since the 
reduction of the tariff for power purposes he had obtained orders 
for motors of a total н.р. of 99. The loan of £5,000 would enable 
the Corporation to purchase motors of a total н.р. of 1,700; and it 
was probable that this would be all that was required, as when the 
manufacturers began to find out the many advantages of electric 
power, they would purchase their own motors rather than hire them. 
The £5,000 would be expended in three years. The time of repay- 
ment sought for the loan is 15 years. 


Dalmatia.—A large central electric power station is 
approaching completion near Scardona, Dalmatia. It has been 
established by La Societa per l'Illuminazione delle Forze Idrau- 
liche, in Dalmazia, to utilise the water power of the River Kerka. 
It is estimated that 5,000 н.р. is available. 


Dutch Guiana.—The Governor of Paramaribo is autho- 
rised to raise а loan of 300,000 fl. for lighting the city by electricity. 


Gravesend,—An electrical exhibition has been held at 
the Town Hall, and it remained open for a week. The borough 
electrical engineer (Mr. C. F. McInnes) first made the suggestion 
that such an exhibition should be held, and the Town Council pro- 
moted the idea with great energy. 

The T.C. has received from the L.G.B. sanction to borrow £9,102 
for electricity supply purposes. 


Haydock.—The U.D.C. has appointed a committee to 
consider the advirability of applying for a prov. order for E. L. 


Hereford.—At a meeting of the T.C., the Electric 
Lighting Committee was empowered to apply for a further loan of 
£1,500 for electric light extensions. 


Herefordshire.—The L.G.B. has granted permission for 
the County Council to raise a loan of £2,450 for E.L. purposes at 
Binghill Asylum. 


Heysham.—The D.C. has unanimously decided to apply 
for a prov. order for electric lighting in view of the expected deve- 
lopment of the district. 


Italy.—Application has, been made on behalf of the 
municipal authorities of Briga Marittima for a concession to put 
down plant to utilise the water power of the River Levenza, near 
Madonna, for the generation of electrical energy for lighting and 
power purposes. 


London.—Isuincron.—The Lighting Committee of the 
B.C. in a report stated that the electrical engineer had impressed 
upon them the importance of encouraging a demand for electricity 
during the hours of daylight. To obtain a motor load it was 
essential that the present charges should be modified, and the mains 
extended to the manufacturing areas at the following. estimated 
cost :—High tension feeder from works to end of Brewery Road at 


LEM MEE — 
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Caledonian Road, £409;.mains, including feeder and distributor in 
Brewery Road, £895; low tension distributor, York Road, for Belle 
Isle district, £301 ; high tension jointing and connections to switch- 
poard, &c., and panel for high tension feeder, £50; services and 
service boxes for 20 power consumers, £245—total, £1,900. The 
Committee recommends :—“ (a) That to encourage an increased day 
load the uniform flat rate of 2d. per unit be modified for all elec- 
tricity for power purposes consumed between the hours of mid- 
night and 6 p.m. by the adoption of the following sliding scale: 
For all units up to 2,000 per annum, 2d.; from 2,000 to 20,000 units 
per annum, 144. per unit; from 20,000 units per annum, 1jd. per 
unit. (b) That application be made to the London County Council 
for sanction to borrow £1,900 for the purposes set out by the elec- 
trical engineer. 

Sr. Pancras.—The B.C. has decided to apply to the L.C.C. for 
sanction to borrow £34,343 for the purpose of arc lighting exten- 
sions, ee the Electricity Committee will effect as speedily as 
possible. 


Macclestield. — The Corporation at the last meeting 
decided that a municipal electric scheme should be proceeded with 
forthwith, and that instructions be given to the Electricity Com- 
mittee to take the necessary steps. 


Maidenhead.—The Т.С. at the last meeting agreed 
tosupply the Thames Valley Launch Co. with energy through & 
transformer to be placed near Boulter's Lock at a cost of £500. The 
company will pay interest on that sum at the rate of £10 7s. per 
cent., and will take a minimum supply of 6,000 units per annum 
at 3d. per unit. It was reported that the cost of production per 
unit had been reduced since January from 2:47d. to 2:21d., and that, 
notwithstanding the reduction in price to private consumers to 5d. 
per unit, the undertaking was now being worked at a small protit. 


Manchester.—The electricity engineer to the Man- 
chester Corporation, Mr. G. F. Metzger. has resigned his position. 
Differences appear to have arisen between the Electricity Com- 
mittee and Mr. Metzger as to the terms of his engagement, and the 
matter was discussed at а meeting of the Committee last week. 
The meeting was a private опе. An official account of the pro- 
ceedings furnished by the chairman merely states the fact that, 
after discussion, Mr. Meizger tendered his resignation, which was 
accepted. It is an open secret, however, that the discussion 
occupied a couple of hours, and was of an animated description, 
Mr. Metzger complaining that advice given by him in a con- 
sultative capacity to another corporation—that of Burslem—had 
been construed wrongfully into a breach of hia agreement. A 
resolution was passed by a majority of 17 to З that the matter should 
be dropped, but owing to subsequent action on the part of the 
deputy-chairman, Mr. Metzger placed his resignation on the table, 
and left the meeting. The matter is dealt with in our leading 
columns. : 


Middlesbrough.—At a meeting of the E.L. Committee, 
the electrical engineer was instructed to prepare spccifications for 
extending the plant at the electric lighting station. The engineer 
called attention to an advertisement in the Corporation exhibition 
catalogue stating that the cost of electricity was seven times greater 
than gas. He thought the Gas Committee should withdraw that state- 
ment from the advertisement, for it was manifestly an unfair attempt 
to check the progress of electricity. 


New Quay.—The Southern District Electricity Corpora- 
tion has written giving the terms on which it intended to apply 
to the Board of Trade for a provisional order, and asking the Council 
to sssent to them. It proposed forming a local company for 
constructing and running the works, the shares of such company to 
be offered for public subscription, preference being given in allot- 
ment to applicants in the neighbourhood, and all necessary capital 
not subscribed by the public being provided by the Corporation. 
The charges to be made by the company are as under:—To the 
Council for lighting 4d. per unit, for power 24d. ; to ordinary con- 
sumers for lighting 6d., for power 3d. An alternative on the maxi- 
mum demand system would be—to the Council for lighting 7d. per 
unit for the first 100 hours per quarter of maximum demand and 3d. 
after, and 4d. and 2d. respectively for power; to ordinary con- 
gumers for lighting 7d. and 4d., and for power 4d. and 24d. The 
Council would have the right to purchase on certain terms. The 
Council favoured the application, but gave no definite decision. 


Ormesby.—The E.L. Committee of the U.D.C. has 
received from the Redcar Council а request that the former should 
join it in engaging an electrical expert on the question of elec- 
trical lighting. The Committee suggested that the South Bank 
Council should be invited to join in as well, and agreed that the fee 
of the expert should be limited to 50 guineas. The Council 
accepted the Committee's recommendations. 


St. Albans.—Mr. E. Macgregor Duncan, the Council's 
expert, has reported favourably on the proposal of the North Metro- 
1 8 Power Co., whose average price will not exceed 41d. per 
uni 

Spain.— Application has been made for а concession to 
put down a plant to utilise the water power of the River Mijare 
at Montanejos (Castellon) in the generation of electrical energy. 


Spalding.—At a meeting of the Urban Council the 
question of electric lighting was discussed. It transpired that a 
private company were applying for a prov. order to provide elec- 
tricity, and it was also reported that the Council was advised it 
could not successfully resist the application unless it applied for 
а prov.; order itself. The Council, however, as the owner of 
the gasworks, did not wish to do this, and teventually tbe whole 
matter was referred to the Gas Committee. - 


* Dukinfield and Hurst. The 


Staffordshire,—At the annual meeting of the South 
Staffordshire Mines Drainage Commissioners last week, the chair- 
man (Colonel Cochrane) intimated that four electrically-driven 
pumps аге now at work for pumping purposes, and that ultimately 
30 of that class of pump will be in operation. Не also stated that 
the Commissioners had spent on the electrical pumping scheme, 
£11,000. 


Stretford.—At the last meeting of the D.C., Mr. T. N. 
Miller was appointed consulting engineer in connection with the 
electricity scheme, in place of Mr. C. H. Wordingham. The 
appointment is for three years. 

The rate for the supply of electricity to churches, chapels and 
Sunday schools, was fixed at 44d. per Board of Trade unit. 

The new Stretford electricity station at Longford Bridge, was 
experimentally running during the week. 


Torquay.— Yesterday, at a meeting of the T.C., the 
Electric Lighting Committee recommended that the matter of the 
erection of the new generating station, at an estimated cost of 
£17,000, should be proceeded with in accordance with the previous 
decisions of the Committee. 


Vienna. — The Elektrolechnische Zeitschrift gives a 
description of the new Vienna municipal electric power stations. 
Two distinct stations are to be constructed, one for the working of the 
tramways, the other for lighting purposes. They are constructed in 
close proximity to the Danube Canal. The two stations may be 
worked in parallel. Each of them supplies alternating current at 
5,500 volts, which for tramway purposes will be converted into 
direct current at 500 volts. 


Wakefield.—An electric light installation has been in- 
augurated at the Wakefield Workhouse. When the new infirmary 
was built a few years ago it was fitted throughout with the electric 
light. А short time ago it was found that the gas mains and fittings 
in connection with the workhouse proper were worn out, and it was 
decided to extend the electric lighting throughout the premises and 
grounds. There are now about 900 lights, and the total cost of the 
latest additions amounts to £1,808 158. 9d. 


West Australia.—The report of the Kalgoorlie Electric 
Power and Lighting Corporation, Ltd., for 1902, states that despite 
the fact that only a few consumers were connected prior to 
December 31st, the difference between receipts and expenditure in 
Western Australia for the whole year is a debit of only £682. The 
units sold in October, 1902, were 62,000, while in July last 153,745 
units were sold. From the many applications and inquiries received 
from probable consumers, it is expected the plant will be fully loaded 
within а few months. 


West Bromwich.—The T.C. has made application to 
the L.G.B. for sanction to borrow £12,217 for electric lighting 
purposes. . 


Whitby.—4At the monthly meeting of the U. D. C., tlie 
Highways and Sanitary Committee recommended the Council to 
utilise electric power for the working of the pumps in connection 
with the sewage outfall works. The recommendation was 
approved by а large majority. It was unanimously decided to 
apply to the LG. B. for sanction to the raising of a further 
electric lighting loan of £5,000 for the extension of cables and 
additional plant. 


Wolverhampton. — The Lighting Committee of tle 
T.C. recommends а 8ystem of free wiring of houses at a rental of 
from £40 to £65 per annum. 1% is considered that the adoption of 
the scheme will lead to а very large increase in the consumption of 
electricity. It is estimated that in each case the capital outlay will 
be £26, and the annual revenue £9 3s. 4d., or 36 per cent. on the 
capital outlay. A loan of £1,000 jis to be applied for for the 
scheme. 


Worcester.—The T.C. has decided to charge in future 
21d. per unit for the first hour’s daily use of the maximum demand 
for power, and 1d. beyond. | 


Wrotham.—The Wrotham Electric Power Syndicate has 
informed the U.D.C. that it intends to apply for & prov. order for 
E.L. The Council generally favours the proposal, but the question 
of supporting the application is deferred for further information to 
be obtained. 


ELECTRIO TRACTION NOTES. 


Ashton - under- Lyne. — The Corporation tramway 
system, for which a sum of £100,000 was borrowed, has lately 
received the finishing touches. +£50,000 was required for the 
Hurst route and car-shed, and £50,000 for the reconstruction and 
electrification of the old Manchester Carriage Co.’s line from the 
Snipe Inn (the terminus of the Manchester Corporation electric 
tramways) to the Stalybridge bouudary ; but considerable balances 
of the two loans remain unspent. Manchester undertook the laying 
of the track on the Manchester road section of the Ashton scheme at 
a cost equal to actual expenditure with 10 per cent. added. This 
contract has just been completed. The Ashton Corporation lines 
directly tap a population of over 100,000 in Stalybridge, Ashton, 
route joins the Manchester 
tramway system at the terminus of the Ashton old road and new 
road routes. 
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Blackburn.—The Corporation on 7th inst. open a n w 
electric tramway line from Witton to Cherry Tree, which will carry 
passengers into the country between Blackburn and Preston. 


Bournenouth.—On October 6th the Tramway Com- 
mittee presented а report by Mr. C. Barber, traffic manager, on the 
financial working of the tramways to the end of July, being the 
first twelve months' running from the commencement of traffic. 
During this period the total working expenses had amounted to 
£17,336, equivalent to 6:5Hd. per car-mile run, this sum being 
exclusive of income-tax and repayment of loan and interest. The 
receipts from traffic amounted to £34,232, equivalent to 13'00d. per 
car-mile, while receipts from other sources brought the total up to 
435,096 10s. 11d., equivalent to 13:33d. per car-mile. The balance, 
£17,760, equivalent to 6°75d. per car-mile, remained to meet income- 
tar, repayment of loan and interest thereon, and to be set aside ав 
reserve and depreciation fund, or for such other purpose as might 
be decided upon. The above working expenses were equivalent to 
about 49°39 per cent. of the income. This was a very low figure, 
which he (Mr. Barber) was afraid would not be touched again, since 
renewals had in some cases been carried out at the contractors’ 
expense. The total number of passengers carried had been 
5,000,418, the average receipts per passenger being 1:37d., and the 
total number of car-milesrun had been 631,885. He was pleased to 
report a freedom from serious accidents. The total number of 
accidents of all kinds amounted to 239, being made up of 145 
collisions with other vehicles, 81 accidents to persons, and 13 
miscellaneous. This meant that for 2,644 car-miles one accident 
had occurred, while for each 1,000,000 passengers 13 persons 
had met with accidents, many of which were of a very tritling 
nature. Alderman Lawson (chairman of the Tramways Committee) 
said that the gross profit for the year ended July 22nd, 1903, was 
£17,760. Deducting interest and sinking fund, there was a net 
profit of £7,965 available for the Council to deal with by applying 
it to reserve fund, depreciation fund, or any other purpose. 

The Corporation has resolved to promote a Bill authorising tram- 
ways in Pokesdown, Southborne and Christchurch. The cost of the 
scheme is put down as from £40,000 to £50,000. 


Cheltenham.—The T.C. last week discussed the pro- 
poscd tramway extensions to Charlton kings and Leckhampton. 
Mr. Nevins, chairman of the Light Railway Co., agreed to some of 
the conditions laid down by the committee, and intimated that the 
extensions would be put in hand within less than 60 days, and that 
he expected to have all the lines completed by May 1st. The plans 
for the extension were prepared by Messrs. Dodd & Dodd, civil 
engineers, Birmingham. 


East Ham.—The U.D.C. are applying to the Board of 
Trade for sanction to borrow £300 to alter overhead wires, and 
£2,700 to purchase five electric tramcars. 


Eccles,— The T.C. has authorised the Tramways Com- 
mittee of Salford to proceed with the construction of lines from 
New Lane to Worsley Road, Winton, and thence along Parrin 
Lane, on condition that no charge is to be made in respect of 
principal and interest until the completion of the Monton new 
bridge. 


Johnstone,—Operations are to be commenced next 
month for the construction of the lineat Johnstone, the preliminary 
arrangements being sufliciently well advanced to allow of a start 
being made in that time. Promise is made that the line will be 
opened about the end of May next, or in June. 


hirkcaldy.—The Town Council has resolved to purchase 
seven additional tramcars, to extend the car-sheds, and to purchase 
another 500-H.P. dynamo at a cost of £9,500. 


Loudon,—aAt 'l'uesday's I. C. C. meeting Mr. J. W. Benn 
aid that the average earnings of the electric trams had во far proved 
to be 13°47d. per car-mile, against 10:43d. per car of the horse trams. 
The ME upon which they went to work, he said, was 18. per 
car-mile. 


Manchester.—The City Council agreed last week to 
pay to the Carriage and Tramways Co. а sum of £197,000 
in respect of the purchase of their undertaking in the City, and 
also, on the recommendation of the Electricity Committee, to pro- 
mote a separate Dill in Parliament in the session of 1904, to autho- 
rise the construction of additional lines and other necessary works. 
The chairman of the Committee informed the Council that many 
matters relating to the local tramways would have to be dealt. with 
next year. Certain lines must be laid, including those round the 
infirmary building, rendered necessary by the tratlic in the centre of 
the city, and also in connection with extensions in the Brad ford 
Road, Middleton Road, and Rochdale Koad districts. These inte- 
rest the city only ; others affect the district authorities of Sale, 
Altrincham and Withington, and it will be necessary to deal with 
them in a special Pill. An agreement has to be s2ttled with the 
Corporation of Asbton, while, by the arrangement already concluded 
with Sale, additional links have to be formed in that district. It 
is further proposed to construct lines in the Altrincham district, and 
negotiations, Mr. Doyle said, have been opened for a line from 
Middleton to Heywood. For those purposes, as well as the widen- 
ing o? roads asked for in Withington, and for the supply of electric 
current on the Southern tramways, beyond Stretford, it is necessary 
to obtain Parliamentary powers. It is intended that the Eleotrioity 


Committee should co-operate with the Tramways Committee in the 
promotion of the separate Bill. The gross tramway receipts in 
Manchester continue satisfactory. In the last week of September 
they amounted to £12,136, and the number of passengers carried 
was nearly 24 millions. 

The Manchester Corporation has received an intimation from the 
promoters of the West Manchester Light Railway Order that they 
do not intend to proceed with the clauses relating to the construc- 
tion of a line from Trafford Park to Irlam, and clauses providing 
for running powers over the Manchester tramways. "There is no 
intention apparently to delete from the order the power which is 
sought to connect the proposed railway with the Manchester 
Southern Tramways in Barton Road, at the junction of King Street, 
Stretford. As the Corporation may become lessees, and possibly 
owners, of such tramways, a sub-committee which has been 
inquiring into the matter has recommended that steps be taken to 
safeguard Corporation interests, 

The Manchester South Junction and Altrincham Railway will 
probably undergo electrification in the near future. It has already 
to face the competition of the Manchester Corporation tramways as 
far as Stretford, and the further extensions of the tramways system 
which are contemplated in the Altrincham direction threaten still 
keener competition. In these circumstances the Bouth Junction 
directors, as in the case of other railways, are awakening to the 
necessity of meeting the tramway competition by what appears to 
be the most effective method. They have not yet gone во far as 
to decide definitely upon the electrification of their system, but 
there is official authority for saying that the proposal is under con- 
sideration, and that inquiries have been set on foot by them with 
regard to the probable cost. | 


Neweastle-on-Tyne,— The Tramways Committee оп 
8th inst., considered a report from the city engineer as to the pro- 
posed widening of Benton Bridge at Jesmond, in order to permit a 
double line of rails to be laid over the bridge as is proposed in the 
latest extension scheme. Не now reported that he was of opinion 
that the widening could not be carried out without the con- 
struction of an additional bridge; the present bridge was not of 
suflicient stability to carry two lines of tram rails. He suggested 
that a line of rails might be laid on the low road. The approximate 
cost of the works was stated to be:—For a single line, £3,740 ; 
double line, 44, 180; new bridge for tram traffic alone, possibly 
£40,000; double line on the low road, £9,000. The Committee 
decided to make a survey of the place, to 8ee what steps were 
regarded as best to be taken. 


Sydney (N.S.W.),—The foundations were originally laid 
at Ultimo for six reciprocating vertical engines and generators. 
Three were installed, and these have been in use for а considerable 
time. The Railway Commissioners have had under consideration 
the question of installing the remaining three, and the Sydney 
Daiy Telegraph says that, while discussing the matter, the 
advisability of adopting the turbine system of generator 
came under notice. There was a difference of opinion among 
the commissioners as to the form of engine which would be 
the most advantageous in actual operation—whether the re- 
ciprocating, as at present in use, or the turbine type. Mr. Oliver, 
it is underatood, advocated the former, while the other two com- 
missioners favoured the latter type. In Mr. Oliver's view satis- 
factory demonstrations had not yet been given of the efficiency of 
the turbine system to warraut its adoption in such an important 
undertaking, while the reciprocating engine had been found to 
operate satisfactorily. In order also to instal the turbine system at 
Ultimo in conjunction with the present alternating plant, great 
additional cost would be incurred. The matter, it appeara, came 
before Ministers, and as a result it has been decided to call for tenders 
for either type. These tenders were to close on September 12th. 
As far as can be gathered, this was the only way out of the dead- 
lock which had arisen through the different views held by the 
commissioners as to the merits of the two systems.” 


Wolverhampton.—The report quoted from on page 
641 was debated for several hours on Monday. Alderman Mander, 
chairman of the Tramways Committee, moved the adoption of the 
report and the recommendations contained therein, and this was 
seconded by Alderman Craddock, deputy chairman. Councillor 
White moved as an amendment—'' Inasmuch as this Council is of 
Opinion that direct through communication is absolutely necessary 
in the trading interests of the borough, the report of the Tramways 
Committee be referred back to them in order that such communica- 
tion shall be duly provided for.” Councillor Bantock seconded in a 
vigorous speech. On a division, there voted for the anendment 
10 members, and 28 against. Several members declined to vote. 
Subsequently Alderman Gibbons moved a further amendment, as 
follows:—'' That the routes on the Willenhall Road aud Dudley 
Road be equipped on the overhead system with the view of inter- 
communication being established on those lines by arrangement 
with the B. E. T. This amendment is clearly put forth on the under- 
standing that the Council enter into no arrangement for leasing 
the tramlines to any person or company.” Councillor White 
seconded this amendment, which, on being put to the mecting, was 
lost, 8 only voting for the amendment and 25 against. Again 
Beveral members of the Council did not vote. The original resolu- 
tion as proposed by Alderman Mander, was then carried, во that 
Wolverhampton is now to be equipped throughout with the Lorain 
surface contact system of electric traction, and thus nay be 
isolated from the outlying districts. Wolverhampton, in short, 
cannot new develop or expand; it must for ever remain a little 
place. 

(Continued on pages 627.) 
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ELECTRIC PUMPING PLANT AT DORTMUND. 


Охе of the most important functions fulfilled by electricity 
in mining is that of operating pumps to drain the mines of 
water ; 
і! finitely superior to steam, hydraulic or pneumatic pumps 
as regards economy in capital and working costs, convenience 


for this purpose electrically-driven pumps are 


direct a three-phase fly-wheel magnet alternator with 30 
poles, generating current at 2,000 volts, 22:5 cycles per 
second. The fly-wheel is 4,800 mm. in diameter, and weighs 
17 tons. 

The exciter is driven by a separate vertical steam engine, 
this method being preferred to that of direct coupling to the 
alternator shaft. 


ҮЕ or GENERATING PLANT. 


and reliability. An installation of this kind has recently 
been put down by the Oerlikon Co. for the Hösch Steel 
Works at Dortmund, іо the Kaiserstuhl II. pit. Previously 
this pit was equipped with a hydraulic pump capable of 
raising 4 cb. m. per minute from a depth of 300 m. The 
inflow of water was then 1 cb. m. per minute, but the great 
extension of the workings necessitated a corresponding 
increase in the pumping capacity, and this led to the 
adoption of electricity as the motive power. 


| 


MIHA 


LPAI LESLIE) 2 


YZ 


Puan OF Pump Room. 


The generating station contains both water-tube and fire- 
tube boilers, the latter being the last installed ; these are 
fired partly with blast-furnace gas and partly with coal. 
There.are two steam engines, the larger of which gives out 
840 НР, at 90 r.p.m.; this is a horizontal tandem com- 
pound engine, with cylinders 680 and 1,050 mm. in 
diameter, and a stroke of 1,200 mm. The engine drives 


Besides the pump motor, there are various machine tools, 
e'evators, &c., driven by the current from this generator. 
The efficiency of the machine at fullload is 94 per cent., 
and at half load it is very little lesa. 

The smaller engine is rated at 150 H.P., and runs at 105 
r.p.m. ; this also is а tandem compound, and has cylinders 
873 and 580 mm. in diameter, stroke 700 mm. It drives 
by belt a three-phase generator at 337 r.p.m. 

The power is transmitted to the motor in the nit by 


ELEVATION or MoToB AND Pomp. 


means of а specially-made cable, consisting of stranded 
copper wires insulated with vulcanised rubber cloth, 
impregnated with a special composition. Three cores thus 
insulated are laid up together, bound with jate, and sheathed 
in lead, which in turn is wound with prepared jute and 
armoured with steel wires, followed by an outer layer 
of jute. | 
F 


. high, and һава floor area of 
70 вч. m.; the roof consists of arches carried on iron 
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The pump-room ів 5°7 m In order to be able to convey the motor 


girders, 


The pump was supplied by the firm of C. Hoppe, of Berlin, 
and is designed to raise 5 Cb. m. per minute to a height of 
lt is of the three-throw type, with 
pistons 225 mm. in diameter and a stroke of 600 mm. The 
clearance Spaces are reduced to. aj minimum, and the air 


400 m., at 78 r. p. m. 


reservoirs are 
mounted close to 
the valve chambers, 
ye-pass is pro- 
vid‘d to regulate - 
the load on the 
pump; and a cen- 
tral labricating 
System is fitted to 
supply all moving 
parts with oil. The 
efficiency of the 
pump when tested, 
including the losses 
in the delivery pipe, 
is stated to be about 
88 рег cent. 
Тһе motor, which 
is of the three-phase 
iaduction type, and 
is coupled direct to 
the pump, has a 
normal output of 
570 H.P., et 78 


r.p m., and a starting torque 20 per cent. greater than the 


normal torque with full load current. The moment of inertia 
of the rotor is made great in order to provide against 


Unavoidable owing to the large number of poles required. 
In this снве the diameter of the rotor ів 3 m., and the air- 
Бар measures 2 mm, The weight of the rotor is 8 metric 
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Stator RiNc. 


tons. The winding of the stator consists of 162 coils 
embedded in 824 Brooves and insulated with micanite tubes, 
The terminals of the star-wound rotor are brought to three 


When the rotor hus attained full speed, the 


winding can be short-circuited, and the brushes raised from 
the slip rings, 


Мотов-рвгүриу Pour. 


generator is supplying power to other motors. 
has proved fully capsb'e of starting and driving the pump 
at full losd, and affords а Fatisfictory solution of the 
problem set, by the difficult conditions obtaining. 


through the 
narrow shaft and galleries to the pump room, the rotor anq 


rows, so that the length of wire in each phase їв the same, 
The difficulties of 


(о the pump room 
entailed man 
modifications in 
the design of the 
motor. To com- 
pensate for the re. 
ttricted dimenaions 
of the frame. the 
latter ig stiffened 
by two cast-iron 
Spiders with aix 
arms each, bolted 
to the frame, and 
carried оп the 
bearings in such a 
way that on re. 
moving three 
screws the сагсаве 
Cau be rotated. A 
test was made with 
the rotor purposely 
displaced to an 
eccentricity of а 
difference of 1 mm. 
in the air gaps, 


and with the maximum magnet isation, but no deformation 
ensued. The external diameter of the carcase is 4 m., and 
its width ‘9 m. 


metric tons, of which 9 are sheet-iron and 1 4 Copper. 
The rotor weighs 11 tons, 


The weight of the Whole machine ig 28 


At normal load the motor absorbs abont 170 amperes in 


The pump can be started on light or full load by closing 


the switches before Starting the generator, and running the 
latter up to speed; but this ів not practicable when the 


COMPLETE Moror. 


The motor 


— 
WEST HAM INFIRMARY LIGHTING. 


THE ceaseless growth of the Metropolis, with its corre- 
sponding burden of sickness and poverty, has for some yeara 


Em 


block, nurses’ home, 
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embarrassed the Guardians of West Ham Union, who have 
met with difficulty in providing accommodation for their 


Hart SroraGe BATTERY, 


inmates. To 
remedy this matter, 
the Guardians pur- 
chased an estate of 
44 acres on the 
edge of Epping 
Forest, whereon 
they have erected, 
in harmony with 
the liberal views of 
their constituents, a 
palatial infirmary, 
cajable of housing 
а total number of 
674 inmates. The 
buildings consist of 
four wards holding 
168 persons each, 
together with an 
administrative 


laundry and ma- 

chinery block, and 

various minor build- | 

ings. The whole of the equipment of 
these extensive premises has been pro- 
vided on a lavish scale, in accorda: ce with 
the latest sanitary and bygienic ideals, It 
is ncedless to say, therefore, thut elec- 
tric lighting is used throvghont, there 
being а total of abont 2 000 glow lamps 
installed. The contract for this installa- 
tion was carried out by Mesers. Е. A. 
Glover & Co., Ltd., of 10 and 12, Garrick 
Street, London, W.C.; the consulting 
engineer was Mr. J. Buley, of Suffolk 
House, E.C. Some views of the gene- 
rating plant, &c., are given herewith, and 
the foliowing particulars relating to the 
undertuking muy be of interest. 

Steam is supplied by three Lancashire 
boilers, each z0 ft. long and 8 ft. in 
diameter, manufactured by Mr. J. 
Thompson, of Wolverhampton ; these 
are provided with economisers, und are 
capable of evaporating 7,800 lbs. of 
Water each per hour at 120 lba. per вд. ia. 

The boilers are fitted with mechanical 
stokers of the ЕХ E.“ sprinkler type, 
mude by the Smoke Preventer Co., of 
Blsckburn. 

The steam pipes were put in by 
the Sir Hiram Maxim Electrical aud 
Eugineeriug Co., of London, and are of steel, arranged on. 
the ring main plan. 


The generating plant consists of three high-speed enclosed 
vertical compound engines, made by Messrs. W. H. Allen 
and Sons, Ltd., of Bedford, and direct-coupled to sbunt- 
wonnd multipolar dynamos, supplied by the same firm, 
each having an output of 34 Kw. at а speed of 
550 r.p.m., the steam pressure being 110 lbs. at the 
engine stop valve. The engines are provided with a 
system of automatic forced lubrication, by а valveless force- 
pump driven from one of the eccentrics on the crank- 
shaft. The dynamos generate current at a pressure of 205 
volts. 

There is also a booster for charging the accumulators, 
which is coupled direct to a motor, both mounted on one 
cast-iron bed-plate. 

The main switchboard is a handsome structure consisting 
of three panels of white marble, framed iu light oak. The 
board is supported on a wrought-iron frame about 3 ft. from 
the wall, access to the back being gained by a door at one 
side. 

The positive and negative panels are at either side of the 
board, and control the dynamos and feeders; the centre 
panel is devoted mainly to the battery and field regulating 
gear. Hach dynamo is provided with an automatic mini- 
mum cut-out, в.р. switch and fuse for 800 amperes, and an 
ammeter reading to 200 amperes; for the feeders there are 
five 200-ampere switches and fuses on each pole, as well аз 

five ammetera read- 

ing to 200 amperes, 

There are also, on 

the positive panel, 

two 100 - ampere 

в.р. fuses, and a 

main 500-ampere 

meter indicating ће 
total load. The 
centre panel carries 

а 20-way battery 

regulating switch 

for 200 amperes, 

Crawley automutic 

switch, charge and 

discharge centre 
zeroammeter, motor 
starting switch, and 
. shunt rheostata for 
the dynamos and 
booster. There is 
also a 3800 - volt 
meter on this panel, 


Main SWITCHBOARD. 


with a 5-way switch and a number of minor fittings. Ona 
pediment over the switchboard a Kelvin engine-room volt- 
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meter, a recording voltmeter and a clock are mounted. The 
apparatus is all well finished and of good workmanship. 

The storage battery comprises 110 cells of the Hart 
Accumulator Co.’s make, having a capacity of 700 ampere- 
hours, and arranged on wooden stands in two tiers. The 
connections between the end cells and the switchboard con- 
sist of bare copper rods supported on insulators on a special 
system. 

From the main switchboard four feeders run through a 
subway to various parts of the building, feeding a distri- 
bution ring main. The feeders. and mains are so arranged 
that, with the whole of the lights on, there is a maximum 
drop of only 2 per cent. in pressure, and the difference in 
pressure between any lamps in any part of the building 
nowhere exceeds 1 volt. The main distribution board is 
fixed on the ground floor of each section of the building, 
from which a separate pair of mains is run to each floor 
feeding sub-distribution boards thereon. The feeders and 
distribution mains consist of lead-covered concentric cables. 

The whole of the wiring is carried out in steel tubing, 

except in the boiler house section, where a complete water- 
tight system of wiring has been adopted. There is not a 
single joint in the whole installation, the looping-in system 
being used throughont. 
"~ There are altogether about 2,000 incandescent lamps of 
various candle-powers, and two motors, one for running the 
mechanical stoker and one for the engineer’s shop. Each 
ward is provided with two night lights, and six special 
surgeon's hand lamps. 

The whole of the grounds are lighted by means of cast- 
iron standards with a 32-с.р. lamp on each; the mains for 
these are run in Howard conduit. 

Special water level indicators have been fitted by Messrs. 
Glover & Co., which show, in the pump room, the level of 
the water in each of the two tanks in the water towers, 
which are about half a mile away. 

Every care was taken to ensure that every part of the 
installation should be carried out in first-class style, and 
that its working should be satisfactory and reliable. Our 
only complaint is that so narrow and short-sighted a view 
should have been taken of the true function of electricity in 
such an establishment as to limit its use almost entirely to 


COVENTRY ELECTRICITY Works: New GENERATING BET. 


lighting ; for this, of course, the contractors are naturally 
in no way re«ponsible, as they have to work to the 
specifications provided. We regret to say, however, that a 


separate hydraulic system has been laid down for working 
the various lifts, while the laundry machinery, artesian well 
pumps, &c., are driven by steam. By adopting a complete 
electric drive throughout, the capital cost would have been 
largely reduced, and the working costs would havebeen greatly 


CovenTay: Two-PHASE SCHUCKERT Motor. 


improved; for, ав it is, the hydraulic and laundry engine; are 
at work all duy, stopping in the evening, while the elec:ric 
plant, save for charging the battery, is idle until the other 
engines are shutting down. It is sad to see the opportunity 
of putting down an up-to-date electric plant passed by. 


SSE 


COVENTRY ELECTRICITY WORKS 
EXTENSIONS. 


OUR readers will remember that when, towards the end 


of 1901, Mr. J. A. Jeckell was appointed manager of the 


Corporation electricity 
works, he impressed upon 
the Council the fact that 
the only chance of making 
the undertaking a profit- 
able one lay in largely 
augmenting the output of 
energy, by reducing the 
price and by providing a 
supply better adapted for 
motive power purposes. 

It was therefore decided 
to push ‘the business 
energetically, and to adver- 
tise immediately for tenders 
for additional plant to 
meet the probable require- 
ments of consumers. А 
large number of offers were 
received, and after careful 
consideration, it was 
decided that the pro- 
position of the British 
Schuckert Electric Co., 
Ltd, to supply two 600-Kw. 
two-phase alternators, was 
the most satisfactory as to 
quality, cost, and guaran- 
tees, and their tender was 
accepted. 

The following are the 
leading particulars of the 
new plant which has been 
installed, and which is 
illustrated herewith :— 
The -alternators are of 
the Schuckert standard revolving’ field type, each giving 
600 Kw. at 2,000 volts, 50 cycles per second, direct 
coupled to McLaren triple-expansion engines running at 
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125 revolutions per minute. The revolving field is carried 
on а cast-steel spider, allowing greater peripheral speeds 
than is permissible with cast-iron. 

The field winding is mounted on brass cores, and consists 
of formed ribbon wound on edge, each turn being separately 
insulated with a special material. Each bobbin is securely 
held in position by two bolts, locked in such a manner as to 
prevent them from working loose. Any pole can be easily 
removed for inspection or repairs by unscrewing the two 
bolts without interfering in any way with the stationary 
armature. The armature of each machine is built up in two 
parts, the outside diameter being 164 ft. The armature 
shell consists of a cast-iron frame of box section, enclosing 
the laminated plates of the armature ring. The laminations 
are insulated from each other to minimise hysteresis and 
eddy current losses, Ventilating ducts are arranged at 
intervals between the laminations, to allow air to circulate 
through the core and its windings, ample ventilation and low 
temperature when working being thus secured. Before 
leaving the Schuckert works, while the machines were still 
hot from the running test, the field coils were submitted to 
an A.C. pressure of 2,000 volts and the armature coils to 
5,000 volts, between windings and frame. 

The exciter for each machine consists of a shunt-wound 
Schuckert dynamo, type V. 85, mounted directly on an ex- 
tension of the alternator shaft. Each exciter is designed for 
an output of 370 amperes at 65 volts, the maximum exciting 
current required for each 600-Kw. set on full non-inductive 
load being 210 amperes. 

The steam engines are of the McLaren vertical, triple- 
expansion surface-condensing type, each developing 1,100 
I. H. P. The diameters of the cylinders are 22, 31] and 41 in., 
with a stroke of 24 in. 

At the official tests the following results were obtained :— 


4 load. 2 load. Full load. 
Total indicated horse-power... 511 681 936 
Combined efficiency of plant... 821% 84:5% 820 % 
Steam used per 1.H.P.-hour 13:59 lbs. 13:43 lbs. 1456 lbs. 
Steam used per Kw.-hour 29:24. „ 2133 „ 2418 ,, 
Coal used per rn.P.-hour ... 2:45 „ 2:66 ,, — 
Coal used per Kw.-hour p 401 „ 423 „ — 


It will be seen from the above figures that the machines 
are designed for most efficient working at three-quarter 
load. 

The original Fowler switchboard used for the sipgle- 
phase machines has been utilised for Ше new two- phase 
system, the necessary alterations being carried out by the 
contractors to the designs of Mr. Jeckell, without stopping 
or interfering in any way with the running of the station. 

A considerable number of two-phase motors have been 
supplied by the British Schuckert Electric Co., Ltd., and are 
in successful operation in many workshops and factories in 
Coventry. 

An example showing one of the advantages obtained by 
electric driving of machinery may be of interest. A customer, 
having part of his plant driven by a gas engine and the 
remainder by a Schuckert two-phase motor, had a break- 
down with the engine. The entire load was thrown on to 
the motor, which carried an overload of 60 per cent. with- 
out harm for a considerable period. This is an cloquent 
tribute to the merits of the motor. 

The financial results obtained during the first six years’ 
operation of the Coventry Corporation electricity works 
were very unsatisfactory, the deficit on this period of working 
being £8,890, which of course had to be provided by the 
ratepayers. Later results obtained under the management 
of Mr. Jeckell with the new plant are far more satisfactory. 
The reports show that the station charges have been con- 
siderably reduced, and although the number of units sold 
has increased by 39 per cent., the amount of total cost is 
less; it is hoped, therefore, that the electricity undertaking, 
instead of burdening the rates, will in a very short time be 
able to contribute towards them. 


Germany.—The Electricitütswerk Alt. Damm Gesell- 
schaft is the name of a company which has been formed to establish 
a central station in the town of Alt. Damm for lighting and power 
purposes. 

Tenders are about to be invited for the establishment of a central 
electric lighting station in the town of Bcrndorf (Baden). 


ELECTRIC TRACTION NOTES. 


(Continued from puge 622.) 


Newport (Mon.).—Mr. Н. F. Parshall has reported to 
the Electricity Committee upon a claim of the British West- 
inghouse Co. for £337 15s., being £12 183. 6d. per саг on 30 cars, 
made up as follows :—Additional destination and indicator boards, 
19s. ; illuminated destination indicators, instead of ordinary, and 
additional stanchions and fittings, £7 14s. 6d.; and more expensive 
form of trolley stand, £4 158. Mr. Parshall stated that he con- 
sidered the firm entitled to be paid for the tirst item. The Com- 
mittee, after consideration, decided to offer payment of the first two 
items, £260, 5s. in settlement of the claim. 


Salford.—Some new routes in connection with the 
Salford Corporation tramway system were opened last week. 
Passengers may now travel either vid Liverpool Road or vid 
Blackfriars and Chapel Street to the Ship Canal end of Ordsall 
Lane at areduced charge. Thecars on this service pass through a 
densely-populated district. Eventually arrangements will be made 
for these cars to run to the Trafford Bridge terminus. The other 
service is a circular route, vid Broughton aud Cross Lane, to 
Trafford Bridge. There has been а re-arrangement of the fares. 


Swansea.—The report of the Swansea Improvements and 
Tramways Co. for the half-year ended June 30th last, states that the 
gross receipts of the tramways undertaking amount to £12,032, being 
an increase of £718, and expenses (including debenture and other 
interest) to £9,564, an increase of £529. The increase in expenses 
is caused almost entirely by increased local taxation. The profit on 
the half-year's working ів 43,417, which, added to the balance of 
£204 brought forward, makes a total of £3,621 at credit of profit 
and lors account. The directors recommend that this sum be 
applied in reduction of amount due to the British Electric Traction 
Co., Ltd., £1,000 ; to dividend on 984 preference sharea at the rate 
of 6 per cent. per annum, and on 4,016 preference shares at the 
rate of 5 per cent. per annum; leaving to be carried forward 
£1,322. The working of the Mumbles Railway and Pier shows a 
deficiency. The gross receipts amount to £8,247, as compared with 
£7,598 for the corresponding period of last year, and expenses to 
£10,791, as compared with £10,002. Asin thecase of the tramway 
undertaking, the increase of £789 in the expenses is largely owing 
to increased local taxation. The deficiency on the half- year's 
working of £2,543 is carried forward. 


Walsall.— With the object of providing sufficient ter- 


minal accommodation for the proper and expeditious working of the 
tramway traffic with a quicker service, the line of tramways from 


‚ Princes Street to the Brown Lion Hotel at the Pleck is to be re- 


constracted, and a double line substitated, at a cost of £2,345. 


TELEGRAPH AND TELEPHONE NOTES. 


Pacific Cable.—It is stated in the /. James's Gazelle 
of 12th inst. that Mr. Chamberlain, ав Colonial Secretary, urged 
upon the Colonial partners in the ownership of the Pacific cable to 
agree to а conference in connection with the management of the 
enterprise. It is well known that great interest was shown in the 
ELECTRICAL Review for the accomplishment of a British line to 
Australia aud to other colonies, to be free and uncontrolled, and we 
think the successful working of such cables is most desirable, and 
could have been achieved. A very cursory examination of the 
Pacific Cable Act, 1902, showing accounts for the period ended 
March 31st, 1903, will elicit the fact that the cost for this cable has 
80 far exceeded estimates recommended by early advocates as to 
preclude any further dissection or comment. The power to collect 
& revenue has been apparently restricted, and more than 50 per 
cent. of the rate collected is simply paid away ! 


Paris and Rome Telephone.—A Paris paper says 
that the telephone between Paris and Rome is ready for working, 
and that the Postal Administration is ready to open it. 


Telegraphic Interruptions and Repairs :— 


CABLES, 


Trinidad-Demerara No. 1 2 0 ese ee 
Dominica-Martinique .. i ae ee 
Bt. Lucia-Martinique .. ee es os ee Мау 7, 1902 $n 
Guadeloupe-Martinique ee ee ee eo May 7, 1902 ees es 
Puerto Plata-Martinique - vx “ө „. July 10, 1902 .. ES 


INTERRUPTED, RRPAIRED, 


[T Aug. 27, 1901 [Ij ее 
ee May 7, 1902 ee es 


Cayenne-l'inbeiro T oe oe .. Aug. 13, 1902 ee 
Bt. Lucia-St. Vincent .. - T ee Sept. 19, 1902 vs 
Reissa-Issa (ў emen)-Camaran є we ee Oct. 22, 1903 S 
Paramaribo-Cayenne .. vs T - .. Feb. 27, 1903 “© 
New York-Haiti ee we e's . April 18, 1908 . s 
Bolama-Bissao .. ee -— - . Aug. 4, 1903 . October 7 
Bt. Jacques- Haiphong .. NE as „ө . Sept. 25, 1908 .. October 7 
LANDLINES 


Communication with Puerto- Barrios 


Wireless Telegraphy.— It is announced that the Mors 
Co. of Paris have secured a contract from the Western Railway Co. 
of France and the London and Brighton Railway Co. for the in- 
stallation of a system of wireless telegraphy between Dieppe and 
Newhaven. The system to be employed is that known as the 
Octave Rochefort. 

Mr. Marconi, it nothing else, ів a born courtier. He comes 
across the Atlantic, as he has often done, before,',with that 


oe July , 1903 .. ee 


628 


THE ELECTRICAL REVIEW. 


[Vol 53. No. 1,351, OCTOBER 16, 1903. 


exuberant spirit no failure seems to damp—in public. Mr. Marconi 
states that he has been entirely successful, and with a few mecha- 
nical improvements which he intends introducing at Poldhu and 
Canadian stations, he will be opening up business commercially very 
soon. Then follows on October 12th in the Dailiy Mail the 
following:—' Mr. Marconi speaks of а time not far remote when 
Marconigrams will be flashed across the Atlantic from England to 
America.” On arriving at Liverpool by the Lucania on Saturday, 
he said that Marconigraphy would then be made into а commercial 
undertaking. “I bave got quite beyond the experimental stage 
ваїй he, "and you may depend upon it that there will be no 
question of our messages going astray. They will pierce the 
thousands of miles of wind and fog and rain between the two 
Continents with just as much assurance of reaching their destina- 
tion as that the sun's rays reach us.” It is needless to state that 
the sun’s rays reach us with more or less success. We can best 
depend upon rain on this side. 


* 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham.— November ‘th. Electric wiring under 
free wiring scheme. See Official Notices to-day. 


Bridgend and Cowbridge.—October 17th. The Board 
of Guardians invite tenders for electrio light wiring for the 
Bridgend Workhouse. Mr. P. J. Thomas, architect, Bridgend. 


Devonport.—October 24th. Motor-driven booster for 
the electricity department. See ‘Official Notices " to-day. 


G.W.R.—October 19th. Tenders are wanted for a year’s 
stores, including electrical lamps, carbons, telegraph apparatus and 


instruments, copper and other wire. See Official Notices” 
October 2nd. 


Halifax.— October 21st. 
dynamo and horizontal engine ; two Lancashire boilers; three-phase 
cable, for the Corporation. See Official Notices" October 9th. 


Harrismith.—October 19th.  Water-tube boilers, 25 


and 80-Ekw. steam altermators, and other plant. See Official 
Notices September 25th. 


Johannesburg.—November 16th. Gas producer plant ; 
gas engines and dynamos. Alternative:— Water-tube boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. See “ Official 
Notices” August 28th. 


Kilmarnoek.—November 18th. Lancashire boilers; 
engines and dynamos; crane; battery; and switchboard for elec- 
tricity scheme. See Official Notices" October 9th. 


Leeds.— October 17th. Surface condensing plant for 


the electric lighting department. See Official Notices October 
2nd. 


London.—November 3rd. Engine, dynamo, wiring, 
&o., for an installation at the Abbey Mills Pumping Station at West 
Ham, for the L.C.C. See Official Notices ” October 2nd. 


Nelson.— October 19th. Опе 400-kKw. engine and 
dynamo. See “ Official Notices " October 9th. 


Newport (Mon.).—October 24th. Triple and concen- 
tric paper cable. See “ Official Notices " to-day. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies. 


Salford.—October 19th. Sundry machinery for the 


Pendleton central car depót. See Official Notices" September 
25th. 


Salford, — October 19th. 
Pendleton Central Car Depót. 
tramways manager. 


Spain.—October 22nd. Tenders are being invited until 
the 22nd inst., by the municipal authorities of Aranjuez (province 
of Madrid), for the concession for the electric lighting of the town 
during a period of four years. Tenders are to be sent to El 
Secretario del Ayuntamiento de Aranjuez (Madrid province), whence 
particulars may be obtained. 


Spain.—October 26th. The Municipal Authorities of 
Munera (province of Albacete) are inviting tenders until the 26th 
inst. for the concession for the electric lighting of the town during & 
period of 20 years. Particulars may be obtained from, and tenders 
are to be sent to, E] Secretario del Ayuntamiento de Munera 
(Albacete). 


Electric lighting of the 
Specifications £3 3s., from the 


750-KW. continuous current 


Swansea. — October 31st. Permanent way, rails, special 


work, overhead equipment, cables, ducts, &c., for tramways. See 
“ Official Notices September 25th. 


Swansea. — October 31st. Ducts, troughs, cables, wires, 
street boxes, &c. See Official Notices " September 25th. 


Todmorden.—October 31st. ^ Lancashire boiler ; steam 
dynamos, pumps, switchboard, battery, cables, crane, &c., for 
electricity supply. See “ Official Notices” October 9th, 


OLOSED. 


Aston Manor.—The U.D.C. has received the following 


tenders for the complete overhead equipment of about 5 miles of 
tramways in the district :— 


Dick, Kerr & Co., Ltd. - 


ee Se ee £5,155 14 8 

The Brush Electrical Enginecriog Co., Ltd. 
(accepted) .. is ds es js .. 4.74210 7 
К. W. Blackwell & Co., Ltd. .. vs ae .. 5,225 0 0 
Gco. Law (amended) z M I " .. 6,333 16 0 
Geo, Trentham (amended) аза Re 2 e 5919 4 6 
F. W. Smith * Co., Ltd. ee ee 5.21 9 7 


In addition to the contract placed with Messrs. Johnson and 
Phillips, the Council has accepted the tender of Messrs. Mather 
and Platt, Ltd., for the following motors:—Semi-enclosed type, 
50, 75 and 100 B. H P.; open type, 50, 75, 100 and 300 k. U P. 


Belgium.—Five German and four Belgian firms com- 
peted for the contract for the supply of 16 electric tramcars for the 


municipal authorities of Liège, the lowest being that of the Helios 
Co., of Ehrenthal, Cologne. 


Bradford.—The Corporation Electricity Committee has 
accepted the tender of Messrs. Cole, Marchent & Morley, Ltd., for 


additions to two 2,000-H.P. engines at the generating station, at 
£619. 


Gravesend,—The T.C. has accepted the tender of the 
British Westinghouse Co. for a generating eet, at £996. 


Grimsby.—The T.C. has accepted the tender of Messrs. 
Waygood & Otis, Ltd., for an clectric lift at £130. 


Holland.—The Electrotechnische Fabrik Rheydt (M. 
Bchorch & Co.), of Rheydt, Germany, have secured the contract for 
the establishment and equipment of а central station at Utrecht to 
furnish current for electric lighting purposes and for the working 
of the electric tramways. 


Horsham.—Last week the Urban Council accepted 
Messrs. Johnson & Phillip’s tender at £2,800, for cables in convec- 
tion with the extension of electric mains. For condensing plant 
and cooling tower, the Wheeler Condensing Co.’s tender of £1,095 
was accepted. 


Liverpool.—The Electric Power and Lighting Com- 
mittee has accepted the tender of the Wheeler Condensing and 
Engineering Co. for condensing plant for the firat section of the 
new station at Lister Drive, subject to the approval of final plane 
and specifications, at £11,975, 


Kirkcaldy.— The T.C. has accepted the offer of the 


Alliance Electrical Co. for fitting up the Beveridge Halls at a cost 
of £809. 


London.—The following is a list of the tenders sent in 
for the wiring of the new Hall of the Royal Horticultural Society 
in Vincent Square, S. W.; Messrs. Handcock & Dykes are the 
consulting engineers :— 


National Electric Construction Co. (accepted) .. £775 
G. E. Taylor & Co... v is is ste . 810 


Robert Dawson & Co... eg е E ee 10 
Drake & Gorham .. sa ыз vs se . 954 
Btrode & Co... “> ae 2s i s e М7 
Buchannau & Curwen T si ee 1,050 
Duncan Watson « Co. .. ss ee vs ee 1,106 
Pearson & Co. ES 9 с és aie ee 1,175 


Marryat & Place. = Sk 85 
Engineers’ estimate, 4790. 


Maidenhead.—The T. C. has placed an order with the 


Klein Engineering Co. for a cooling tower at E240; and for piping 
and pumps with Messrs. Aiton & Co. at £257. 


Paisley.—Mr. Murphy has placed a large order for poles 
and fittings for his electric tramway system, with Messrs. R. W. 


. Blackwell & Co., Ltd. 


Sheffield.— The T.C. has accepted the tender of the 
Thermit Co. for the work in connection with welding the rail joints 
on the new track in the Wicker, at £115. 


Spain.—Messrs. Bernahen & Soldevilla, of Bur celona, 
have secured a contract for a 200-н P. four-cylinder Fielding and 


Platt gas engine, for the central statio 1 of the Sociedad Ele:trica 
de Azuaga. 
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Swindon.— At last week's meeting of the T. C., the town 
Clerk reported correspondence with Messrs. J. G. White & Co, Ltd., 
with regard to their tender for the construction of the permanent 
way for the tramways, stating that they were willing to supply rails 
of British manufacture at an additional cost of 4s. per ton, making a 
total additional cost of £138. It was resolved that the offer be 
accepted, and that their tender be amended accordingly. The 
tender of Mr. A. J. Colborne, at £3,233 17s., for the erection of the 
car depot stores, repair shops, &c., has been accepted. 


+ 


FORTHCOMING EVENTS. 


Saturday, October 17th.—At 3 p.m. Junior Institution of Engineers. 
Visit to the new Vauxhall Bridge Works. 

Thursday, October 22nd.—Institution of Electrical Engineers 
(Leeds Section). Paper on “Some Notes on Steam 
Turbo-Electric Generating Plants,” by G. Wilkinson. 

tober 23rd.— At 8 p.m. Junior Institution of Engineers. 
Annual general meeting at the Westminster Palace 
Hotel. 


Friday, 


NOTES. 


Drawing Office Equipment.— The following is an 
abstract of paper read before the American Society of Mechanical 
Engineers, June, 1903, by Mr. John McGeorge :— 

Lighting.—The first point to be considered in the equipment of a 
drawing office is light. Daylight is, of course, the best, but is not 
always obtainable. Windows should be as high and as near the 
ceiling as possible, and the man next to the window should 
have coatrol only of the shades on the lower half. For artificial 
lighting there are only two satisfactory methods. The first is by 
arc or Nernst lamps, the light being thrown up and reflected 
from dead-white ceilings and walls. Photos are reproduced of a 
drawing office lighted by this method and by daylight, from which 
the light appears to be well diffused. The reflectors below the 
lights are not opaque, but sufticiently translucent to prevent a 
dark shadow underneath them. "The other method is the individual 
lamp for each board. A simple form of lamp is shown. 

Ventilating.—A draughtsman cannot do his work properly 
without в plentiful supply of fresh air. The air should be changed 
as frequently as possible, and if natural ventilation is not sufficient, 
exhaust fans should be used. 

Desks. — The most approved method is to give each man a tilting 
desk to himself. The Svenson board can be placed at 60°, 45° or 
flat, and is provided with a balanced parallel rule. This is a great 
blessing to anyone troubled with bilious headaches. Sufficient room 
should be given to each man for reference drawings, two drawers 
for drawings, one for tools and instruments, and one for note-books 
and notes. There are several objections to the vertical board. One 
is the men's objection to having to hold their arms level with their 
shoulders all day long; and another is the difficulty in referring to 
reference drawings. The superintendent objects to them because 
they divide the drawing office off into stalls. 

Space рет Man.—The number of square feet which may be 
allowed to each man, depends upon three considerations :—(1) The 
convenience of the man, allowing ample room for reference, 
drawings, &c.; (2) ventilation; and (3) supervision. The super- 
visor should be able to get about without disturbing the men. 
The American Bridge Co. allows considerably more than 100 sq. ft. 
of space per man. Plans are given of the above-mentioned com- 
pany's drawing offices, also those of McClintock, Marshall & Co., 
the Wellman-Seaver-Morgan Co., and the Wellman-Seaver Engineer- 
ing Co. Attention is drawn to the Universal drafting machine" 
previously illustrated and described in our Notes columns, 
and by means of which 25 to 50 per cent. saving in time may be 
effected. 


Speed of Electric Cars. — At Brentford last week, 
Sidney Blackler, James Dowse and Ernest Downham, drivers in 
the employ of the London United Electric Tramways Co., were 
summoned for driving their cars at speeds exceeding 10 miles an 
hour—18, 15 and 16 miles an hour respectively, the first two at 
Uxbridge Road, Southall, and the other at Richmond Road, 
Twickenham. The police measured off lengths of the roads and 
timed the cars with stop watches.— In the case of Downham, 
evidence was called, and one passenger put the pace at “3 to 6 miles 
an hour, and another at certainly not above 10 miles an hour.”— 
The defendant deposed that his topmost speed position at the time 
was 7 miles an hour.—Mr. Montagu Sharpe asked what the maxi- 
mum speed of the cars was? — Mr. Oswald Hanson (for the com- 
pany) said they ran up to the 10 miles an hour limit.—The reply 
evoked a burst of laughter from Mr. Sharpe and his nine brother 
magistrates, and Mr. Sharpe, having questioned defendant, said the 
car weighed 10 tons, was on the down grade, and was overtaking 
a trotting van. He imposed a fine of 20s., including costs, in each 
case.—Mr, Hanson said the men had to pay their own fines. 

\ 


The hearing of the summonses against four other drivers in the 
service of the London United Electric Tramway Co. for exceeding 
the statutory speed of 10 miles an hour was again adjourned on 9th 
inst. at West London Police Court, the Board of Trade test not 
having yet taken place. 


Electrical Resistance Furnaces.—A paper was read 
by Mr. F. A. J. Fitzgerald on September 17th last before the fourth 
general meeting of the American Electro-chemical Society at 
Niagara Falls entitled a ‘‘ Note on Some Theoretical Considerations 
in the Construction of Resistance Furnaces,” These apparatus the 
author divides into two classes according as the current passes 
through the whole charge, or along a definite path or paths. The 
graphite (or graphitising) furnace belongs to both types; for, 
although at first the current is confined to the core of carbon rods 
owing to the non-conducting capacity of the anthracite charge, 
when this is converted into graphite, it passes the current and com- 
municates the heat to the coal further from the centre. In the 
electrode furnace the heat is mainly generated outside the articles 
under treatment. The electrodes, which are to be converted into 
graphite, are packed amongst granular carbon, and, since the 
resistivity of the latter is much greater than that of the rods, the 
heat energy is mostly developed in the granules. This variety of 
furnace has the advantage of enabling a large mass of low resistance 
material to be treated without the use of excessively heavy currents. 
The carborundum furnace is designed on somewhat similar lines, the 
heat being generated in a core of rods or granular carbon ; but care 
has to be taken to prevent the temperature from rising too high; or 
the carborundum may be decomposed and the silicon volatilised. 
A variant of the carborundum furnace, for moderately hich 
temperatures, has been designed by Acheson (17.8. patent 723,631, 
March 24th, 1903), in which several cores are definitely spaced 
with relation to each other at distances largely determined by the 
heat conductivity of the charge, the duration of the operation, and 
the superior and inferior temperature limits of the operation.” 

The author proceeds to remark that in all these furnaces the elec- 
trical resistance is а variable quantity, generally diminishing towards 
the end of the run, and it is not possible to effect regulation inside, 
except in the case of the electrode furnace where some adjustment 
may be obtained by varying the spaces between the piles of elec- 
trodes. Next, the author gives some mathematical formulae 
covering the distribution of heat in these furnaces, thus: If a 
cylinder (core) with radius p, aud length т, is kept at a constant 
temperature (i, the quantity of beat, Q, passing through the sur- 
rounding material, the inner surface of which is at the temperature 
Ө›, per second is 

Q = 2 1 LK (01 — 0, 
where k is a constant. Thus 
9 әз 
2т py LK ' 


If the material outside the core is also a cylinder with a radius 
of % а heat conductivity of к!, and a temperature at its outer 
surface of 03, 


2TL к! (0 =- Ө») 
* log. Pa 
m 
while between the outside of the cylinder of material under treat- 
ment and the walls of the furnace, the passage of heat per second 
is similarly 


21 Dh (As — 000 
Ра 
Pa 


= log. 


or, if p; — p, = t, and is very small, 


q = 21 LX ( — 90, "n 


Now, since the efficiency of the furnace is eC 7 K and 0, — % 


must be kept small to make ; small. Graphite and electrode 
furnaces, however, cannot be made indefinitely large, because the 
last equation shows д to vary directly as the product of т, and p. 
In the case of the carborundum furnace, the chief equation may 
be written— 
log. Р, = 2T L к! (Ө, БЕ 0s) 
pi Q 


To make the largest amount of carborundum Е! must be as great 
as possible, this being effected by having the mixture surrounding 
the core of high density, for then the crystal mass formed will be 
also dense. — 08 should also be large; but the latter is fixed at a 
temperature just below that of the formation of carborundum, while 
Өз can only be raised to a point short of its decomposition. Ав 
regards tbe outside of the carborundum cylinder, nothing can be 
done to diminish b, but 0, — 0, may be kept small by having a 
good thickness of raw material always present. Since the value of 
p, increases with the length of the run, а point will eventually be 
reached where q = о in the efficiency equation; so that a time 
comes when no more carborundum is made. То work efficiently, 
the furnace must be stopped long before this happens. The 
phenomena in Acheson's new furnace for moderately high tempera- 
tures are similar to the last, but are more complicated, as a 
multiplicity of cores is employed. 


Charge of Stealing Electricity—At Marlborough 
Street, on Saturday, Léon Guerin and Louise Jones, two French 
restaurant keepers, of Frith Street, Soho, were charged with stealing 


electricity from the Metropolitan Blectric Supply Co., by discon- 
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necting the wircs passing through the mcter and connecting them 
outside the meter with another piece of wire, so that the electricity 
passed through the wires outside the meter and was not recorded. 
Guerin had been an elcctrician on board a ship. The woman was 
discharged, but the man was committed for trial. 


Sub-division of Power by Electricity.—Those who 
remember the old workmen’s houses of the Lancashire woollen 
district will recollect the upper or attic storey in which weaving 
was carried on by people in their homes. The system was un- 
doubtedly superior to the factory system, and it was economical 
enough too in the old hand-loom days. But when steam power 
was introduced the isolated hand looms could not compete with it, 
and the factory system grew up. At St. Etienne, in France, where 
silk is woven, there are no fewer than 8,000 looms at work in the 
homes of the people. This has been rendered possible by electrical 
power distribution, the charge for electricity being at the rate of 
8s. per loom for 30 days, and a 4-н.р. motor being sufficient to drive 
two looms. There can be no doubt that electricity will afford many 
such opportunities in the future. In the metal trades, for example, 
it would be a very small labour to carry to and fro the stampings 
of watch parts to be machined at home, and light watch machinery 
is 80 easily driven by a small electric motor, that the watch trade 
seems to offer one of the best openings for home industry.— 
American Machinist, 


The Institution of Electrical Engineers and the 
Tomb of Volta.—The bronze shield subscribed for by the students 
of the Institution of Electrical Engineers at the beginning of the 
present year has now been placed upon the tomb of Volta at Cam- 
nago, near Como. The ceremony of fixing it in place was per- 
formed on Sunday, October 5th, with many expressions of inter- 
national good feeling, in the presence of Prof. Count Alessandro 
Volta, Cav. Franchi, the Sindaco of Camnago, with several members 
of the Volta family, and a number of other guests. The shield is 
mounted on a slab of green marble supported on granite in front 
of the tomb. The electrotype reproduction, which was officially 
deposited on the tomb on the occasion of the visit of the Institu- 
tion in April last, has been transferred to the Civic Museum in 
Como, where it is placed in the collection of the Volta relics. 


Berlin High-Speed Railway.—The 7'»ves Berlin cor- 
respondent said on 6th inst. :—“ It is believed that the experiments 
on the military line between Marienfelde and Zossen bave proved 
the entire suitability of high-speed electric trains for long railway 


distances, and it is estimated that with the average speed which ів 


now being attained—175 kilometres per hour—the journey from 
Berlin to Cologne, a distance of 577 kilometres, could be performed 
in 3} hours, as against the time now taken by the quickest express, 
which is nine hoyrs. The permanent way, which was specially con- 
structed by the Prussian Ministry of Ways of Communication, is 
said to have most successfully stood the great strain which was put 
upon it in to-day's trial. This was formerly the weakest point of 
the whole enterprise, and it is notorious that on the occasion of 
some former experiments the line was almost totally ruined. The 
highest sectional speed attained to-day was between the stations 
Mahlow and Ringsdorf, a distance of 5 kilometres (3:107 miles), 
which was covered in 14 minutes." 


Electrocuted in a Coal Mine.—At Airdrie, on Mon- 
day, а public inquiry was held into the circumstances attending the 
electrical accident in a pit at Rosehall Colliery on September 11tb. 
The evidence showed that while two men, Robert Bell and Robert 
Scrillison, were walking along the haulage road in the pit they 
suddenly dropped down dead. Along the shaft and road were 
carried three electric cables, oue for pumping, and the others for 
Bignalling purposes, and the theory of several of the witnesses was 
that the men had, in some way, come in contact with the wires or 
their surroundings, and received a powerful shock, as there was a 
strong current on at the time. Mr. Gilbert Scott Ram, electrical 
expert from the Home Office, gave it as his opinion that some iron 
tool must have fallen in the sbaft and etruck the wires, causing the 
momentary shaking and emission of electric sparks described by 
the witnesses, and that the deceased had been in contact with the 
wires at the time. The verdict of the jury was to the effect that 
the deceased had received a severe electric shock from the electric 
signal wires on the top "dock" of the electric haulage road, which, 
in some way not definitely disclosed, had becume highly charged 
with electricity in the pit. 


Incandescent Electric Lamps,—An important announce- 
ment is made in regard to the prices proposed to be charged by tho 
recently formed syndicate of incandescent electric lamp makers in 
Europe, which bas been constituted as a company in Berlin under 
the title of the Verkaufs-stelle der Vereinigten Glublampen 


Fabriken. The announcement is that the syndicate has in- 
creased the price of lamps to wholesale customers from 
312d. to 6d. per lamp, or эп advance of 48 per cent. 


This large increase apparently applies to lamps with pear- 
shaped bulbs of 5, 10, 16, 25 and 32 normal candle-power of 
German or English standard; and as the syndicate comprises the 
principal makers in Europe who carry onan export trade, it may be 
reasonably expected that an advance will soon take place in the 
prices of the large number of foreign lamps sold in Great Britain. 
The syndicate includes the Siemens & Halske Co., of Berlin, the 
Berlin General Electricity Co., the United Electricity Co., of Buda- 
Pesth, Sturm & Co., of Vienna, and certain Dutch works терге- 
sented by Herr Phillips, of Amsterdam. 


t 


New Technical Institute at Hackney.—On Thursday 
evening last week the Hackney Technical Institute was opened by 
Dr. E. Baxter Forman, chairman of the Governors. Dr. Forman 
delivered а speech in which he quoted in some detail the opinions 
held by Mr. Balfour, Mr. Chamberlain, Lord Rosebery and other 
authorities upon the state of British trade and manufacturing, and 
the backwardness of this country ав compared to Germany in the 
matter of technical education. The opinions expressed in the 
L.C.C. report on the applications of science to industry were also 
largely quoted from, among the remarks singled out being thcse of 
Prof. Ayrton, who tried to show that English electrical manu- 
facturers were out of the running, and that we lacked scientifically- 
trained leaders. The Doctor, as well as other later speakers, dwelt 
upon the necessity for the youth of the land being taught to take 
life more seriously, paying more real regard to self-improvement 
and education for commercial and professional callings than to 
athletics and amusements. Mr. Tom Hosgood, vice-chairman of the 
Governors, and а man who has rendered а great deal cf 
unselfish service for the good of the Iccality, explained that 
the cost of the work carried out so far had been £23,704, 


but, he said, that was only an instalment; they had very. 


large plans for covering the whole of the available ground. 
The Institute has been paid for partly by certain moneys from 
the Sir John Cass charity, partly by private subscriptions from 
Hackney inhabitants, and from the grants made bv the Technical 
Education Board of the L.C.C. It was to the last-mentioned body 
that the Governors are looking for а svpply of funds in the future. 
The subjects to be taught include engineering, mathematics, 
chemistry, biological science, physics, art, &., and later on com- 
mercial languages. The principal of the Institute is Mr. P. R. 
Kirk, M. A., А.МІ М.Е. He is head of the engineering depart- 
ment, with Mr. P. J. Haler, B. Sc., as his lecturer and demonstrator. 
Principal Kirk is also head of the mathematics section. The 
physics and electrical engineering is under the control of Dr. Alfred 
Hay, M. I. E. E. The course of instruction in this department consists 
of lectures aud laboratory work. The more elementary classes cover 
the syllabuses of the Board of Education and the Matriculation and 
and Intermediate B.Sc. (Science and Engineering) Examinations of 
the University of London; the advanced courses are intended for 
electrical engineers, and engineering students desirous of acquiring 
a thorough technical knowledge of various branches of electrical 
engineering, or who are preparing for the final B.Sc. examination 
of the University of London. 


London County Council.—The Covncil at the meeting 
on Tuesday, decided to advance to £9,514 to the Battersea Borough 
Council for electric lighting purposes at the higher rate of interest 
of 3$ per cent., which ів now to be charged for loans to local 
authorities. 

The Highways Committee reminded the Council of the 
authority given last July to prepare plans, speciticationg and 
estimates of cost for the reconstruction on the conduit system of 
varioua sections of the northern tramways, and the construction of 
certain autborised lines in connection therewith, the total length 
being 52 miles of single line. It appeared desirable that the work 
in relation to those sections which could be worked independently 
with through services of cars, should be put in hand 
with as little delay as possible. The following lines could 
be most conveniently dealt with in the first instance :—(1) Theo- 
bald's Road terninus vid Clerkenwell Road and Shoreditch to 
the London Docks; (2) Norton Folgate terminus vid Kingsland 
Road to Stamford Hill; (3) Aldgate to Poplar; (4) Moorgate Street 
to Old Street; (5) Holborn to junction with Theobald's Road; and 
(6) along Old Street between (ireat Eastern Street and Shoreditch. 
The first three of these routes are of considerable length, and, in 
conjunction with the others, form eeveral main tramway routes on 
which through services could be worked. The length of the lines 
proposed to be first dealt with is about 22 miles of single line, and 
it would be practicable for the whole of them to be operated from 
the Greenwich power station. It was not possible to submit esti- 
mates of the cost of the werk, ав trial holes would have to be made 
at certain points along the routes in order to determine the depth 
available for the conduits over railway and canal bridges, and 
the positions of pipes, wires, and other obstructions under the 
carriageways, but as soon as the preliminary investigations had been 
completed, the Highways Committee proposed to report fully on 
the matter. In the meantime an expenditure of £600 was 
sanctioned by the Council for the making of trial borings. 

The Council approved an estimate of £2,000 for the making of 
surveys, the digging of trial holes, and the preparation of plans, 
specifications and estimates for the second portion of the power 
station to be built at Greenwich. The consideration was postponed 
of а recommendation to expend £30,500 on the construction of а 


double line of conduit tramways along St. John's Street and St. 


John Street Road to join the existing tramways in High St: cet, 
Islington. 


Personal.—Our congratulations to Mr. Alderman Robb, 
the chairman of the Tunbridge Wells Electricity Committee, upon 
his election to be mayor for the ensuing year. | 

The Postmaster-General has appointed Mr. A. E. W. Codrington 
to be his private secretary. 

Mr. Stephen Sellon has resigned the position of chief engineer to 
the British Electric Traction Co., in order to devote his time exclu- 
sively to private practice, and for. this purpose he has opened an 
office at 36, Victoria Street, Westminster, 


- 
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A “Doctor” and Electric Belts.—On Tuesday, at 
Bow Street Police Court, before Mr. Marsham, Lewis Bailles, of 
164, Strand (from which address numerous advertisements of the 
Dr. McLaughlin Electro-Vigour have been published in the news- 
papers), was summoned for falsely representing himself as being a 
medical practitioner by using the description of “М.р.” Mr. 
Bodkin, who supported the summonses on behalf of the Medical 
Defence Union, said that for some time past these advertisements 
had been appearing in the newspapers, and, no doubt, from the 
position of such papers, the advertisements gained a certain amount 
of weight. In every one of those advertisements, which related to 
the power of a so-called electric belt to cure every known, or 
unknown, disease from which human beings suffered within the 
shortest possible time, it was stated that persons might call and see 
the wonderful appliance, and to remember that ' when you use 
electro-vigour, you are under the care of & qualified physician, 
who will advise аз to the best way to cure your troubles. Con- 
sultation and examination free. If you cannot call at our office, 
we will send you a beautifully illustrated book explaining our method 
of how you can cure yourself in your own home." The company 
was also advertised as having branch offices at Manchester, Glasgow, 
and in various towns in the Colonies and America, whence this thing 
originated. The advertisements made a particular poiut of the 
person calling being under the treatment of a qualified physician ; 
and that came to the notice of the Medical Defence Union. On two 
different dates two of the clerks to the solicitors of the Defence 
Union called at 164, Strand. A Mr. Turrell went on July 20th, and 
upon being shown upstairs to the defendant he asked him whether 
he was a doctor. ‘The defendant replied that he was, and Mr. 
Turrell then said he had called on behalf of a friend who was unwell. 
His symptoms were discussed, and finally the defendant wrote his 
name on а card, describing himself as Dr. Baillee." He said that 
he was an English doctor, that he had four medical qualifications, 
that he had been а ship's doctor, that he had attended that office for 
about a year, and that he was the only medical man there. There 
was a discussion as to the price of the belts; and after some further 
observations the defendant said that, if a patient wanted 
medicine, he was in the habit of prescribing drugs. It 
was then thought right that another clerk should go to 
the place; and on September 21st a Mr. Whitwell called there. 
The defendant asked Mr. Whitwell a number of questions as to his 
symptoms, and examined him with a stethoscope. ~The defendant 
pronounced him to be suffering from weakness of the heart and 
enlarged liver, to cure which one of the belts was recommended. 
In order to secure Mr. Whitwell’s patronage, the belt was offered at 
the reduced price of £3, but the enormous sum usually asked for 
them was £10 10s. Mr. Whitwell asked the defendant whether he 
was Dr. McLaughlin, and he replied, ' No; he is in Chicago.“ Не 
handed Mr. Whitwell a pamphlet which it was no part of his duty 
to criticise, except to say that it was a pamphlet which, if sent open 
through the post, would be immediately suppressed, not only for the 
illustrations, but for the subject-matter. The illustrations were such 
as ought not to appear except in medical works and under proper 
medical supervision. At Mr. Whitwell's request, the defendant 
wrote his name down as follows—'' L. Bailles, M. A., M. B., &c.” 
А tbird clerk was instructed to write to the defendant in 
answer to one of the company's advertisements, and he was 
importuned by at least two dozen letters to call and buy these 
belts, which were offered to him at a very considerable reduction, 
if only his patronage could be secured. Upon inquiries being 
made it was fonnd that the Medical Register did not disclose the 
name of Dr. Bailles. Further investigation, however, showed that 
up to 1894 there was a Lewis Bailles on the Register, holding the 
position of bachelor of surgery of the University of Durham and 
bachelor of medicine at the same University. On July 6th of that 
year the defenda it was convicted before Mr. Justice Grantham of 
the crime of rape, and sentenced to five years' penal servitude. 
After serving part of that sentence he was released ; and the next 
that was heard of him was his holding himself out to be a doctor in 
the way described in these advertisements, the repetition of which 
should perhaps have first demanded a little more inquiry. Upon 
the minutes of the General Medical Council it appeared that in 1894, 
after his conviction, an inquiry was held, and the defendant was 
then struck off the Register. The whole of his degrees, obtained at 
Durham University, were also taken from him, The case was a 
serious one, and he should ask the magistrate to mark his sense of 
the gravity of the offence by the amount of the fine which he might 
impose. Не also applied for substantial costs, pointing out that the 
pecuniary resulte from such extensive advertising could not be other 
than satisfactory. 

Mr. Marsham asked whether there was any suggestion of ill- 
treatment of any kind, or that the treatment was not beneficial. 

Mr. Bodkin replied that he had been given to understand that 
these belts were so absolutely free from any electricity that they 
were just as if a person wrapped a piece of paper round the body. 
They were absolutely worthless. 

Mr. Treadwell (for the defendant): Is the learned counsel giving 
evidence upon that ? 

Mr. Bodkin: There is no evidence that any actual injury has 
been caused to any person ; but it is not for me to discuss that. 

Mr. Treadwell: 1 am not here to represent the company, and 
they are not here to explain any pamphlets which have been 
issued by them. I ask you to dissociate from your mind the 
defendant’s connection with the company. 

Mr. Marsbam fined the defendant £20 on the firet summons and 
£5 on the second, with £21 costs. 


Appointments Vaeant.—A lecturer on wiring and 
technical mathematics, on one evening per week, at South- 
Weatern Polytechnic; an assistant for Barnes, at £120; switch- 
board attendant for Fulham (208.). See our advertisements to-day. 


The Supposed Electrolysis of Water Vapour.— Mr. 
Е. A. Lidbury presented a paper bearing the above title to the 
general meeting of the American Electro-Chemical Society, which 
was held at Niagara Falls last September. The paper itself is an 
account of experimenta carried out by Messrs. D. L. Chapman and 
Lidbury, which have already been published in this country in the 
Transactions of the Chemical Society (1902, lxxxi., 1,301), where the 
apparatus employed is fully described.  Brietly, it may be said that 
water vapour was drawn by means of Sprengel pumps through a 
tube fitted with platinum electrodes from a receiver maintained at 
25" C. The vapour entered the electrolysis vessel either midway 
between the electrodes, or near one of them, and it was diverted 
towards either end of the tube, which it quitted for receivers packed 
with ice or freezing mixtures. The products were then exploded 
to remove equivalent quantities of hydrogen and oxygen, and tbe 
residual gases were examined. A voltameter and an air-gap were 
placed in series with the electrodes. In some tests, where the 
vapour entered the centre of the reaction tube, the volume of 
hydrogen recovered from the cathode end thereof ranged from 1:07 
to 2°41 times that liberated in the voltameter. When the vapour 
entered near the cathode, the corresponding ratios were from 341 
to 7:31; but when the inlet was close to the anode, the amount of 
residual gas was less tban before, that from the anode being 
hydrogen, and that from the cathode oxygen. Mr. Lidbury con- 
cludes that in the partial decomposition of water vapour by the 
electric discharge the hydrogen and oxygen liberated tend to sepa- 
rate and take up different positions in the tube, the hydrogen col- 
lecting at both anode and cathode, and the oxygen in the middle of 
the tube.  Perrot's old experiments, therefore, only rendered it 
presumable that the electrolytic decomposition of water in the state 
of vapour should be analogous to that of the liquid, because of the 
particular conditions he employed—at any rate, the larger produc- 
tion of gases in the spark tube than in the voltameter necessitates a 
modification in the theory. At present the mechanism of the 
separation of hydrogen and oxygen derived from vaporised water 
must remain ап open question. 


The Electrolysis of Water.—Messrs. J. W. Richards 
and W. 8. Landis presented a paper to the last meeting of the 
American Electro-chemical Society, upon the application of Ohm’s 
law to dilute sulphuric acid for voltazes up to 3:5. To obtain the 
necessary high resistance, thcir cell consisted of a pair of electrode- 
vessels joined together by means of a calibrated capillary tube, 
whose bore was uniform and its area known, and whose length 
could be varied as might be necessary. Reason was found to 
believe that there is & relationship between the current used and 
the size of the electrodes, but this matter was not investigated. 
There seemed to be a certain minimum size for the electrodes in 
order that the products of decomposition might re-combine аз 
rapidly as formed. The tests were carried out upon O'l, 1:00, 
10:00, and 30°00 per cent. sulphuric acid, and the results are 
plotted in curves alongside Kohlrausch's values for the conductivity 
of the several electrolytes. From five to eight experiments were 
made with each acid at different voltages, the resistances being then 
averaged. The mean calculated values for the four acids above- 
mentioned came out at 202 7, 22:05, 2°74, and 1:354 ; Kohlrausch's 
specific resistances being 1969, 21°93, 2:56, and 1:358 respectively. 
A similar experiment with centinormal (0.053 per cent) sodium 
carbonate solution gave a mean specific resistance of 1,275 ohms— 
Kohlrausch's figure being 1,0477 the latter is possibly at fault. 
Neglecting the sodium carbonate, the curves show a satisfactory 
agreement with theory, that referring to 30 per cent. acid, which 
has maximum conductivity, being extremely close. 


Knight v. the Isle of Wight Electric Light and 
Power Co., Ltd.—In the Vacation Court on Wednesday, before 
Mr. Justice Bucknill, this case came on for hearing on a motion to 
restrain the defendants from causing a nuisance by reason of noise, 
smelland vibration. After some discussion it was arranged that 
the motion should stand over until the second motion day in next 
sittings, the defendants in the meantime giving an undertaking to 
remedy as вооп as possible any just cause of complaint. 


Grantham Electricity Works.—The ceremony of 
formally opening the Grantham electricity works was performed 
on Monday by the Mayor (Mr. W. Hornsby, J. P., D. L.). Mr. W. H. 
Milnes (chief engineer at the works) at the outset explained 
that though they had had the station open for some months, that 
was the official inauguration. Mr. Milnes gave a description of the 
works. They had anticipated, he said, having about 6,000 lamps 
connected up at the end of the year, but already they had no fewer 
than 15,000 applied for, and that necessitated increasing the plant. 


THE CENTRAL STATION ENGINEER. 


Tite successful candidate for the post of senior charge engineer at 
the Taunton Corporation Electricity Works was Н. E. SHARP, from 
Bristol Electricity Works. 

Mr. бурхеү Н. Barnes was presented last week with a silver 
cigarette case and match box on the occasion of his relinquishing 
the chief assistantship at the Shipley Electricity Works, to join the 
outside staff of Messrs. W. T. Glover & Co. 

At the Brighton Corporation Electricity Works last week Mr. W. E. 
WHITE, опе of the staff, was presented by Mr. J. CHRISTIE, the resident 
engineer, on behalf of the employ¢s, with a useful set of Sheffield 
cutlery, on the occasion of his marriage. Mr. White was asked to 
accept a purse on behalf of his wife. 
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Mr. W. Н. ALABASTER, of the Salford Corporation Electricity 
Works, has been appointed chief assistant electrical engineer to the 
City of Melbourne, Victoria. 

The staff of the Reading Electric Supply Co., Ltd., held their 
fourth annual supper and smoking concert on Wednesday of last 
week at Rivernook, de Montfort Island, Reading, by kind 
permission of Mr. Arthur T. Cooper (the managing engineer). 
After an excellent supper—to which every one did justice—came 
the concert, which was contributed to by Messrs. A. T. Cooper, 
W. Burr, Coombs, Hayward, Day, Nobes, Ruseell, Phillips, Filmore, 
Harrison, Folland and Brooks. During the evening, Mr. Cooper, 
in a few well-chosen remarks, presented Mr. W. J. FISHER, the head 
clerk, with a marble clock, on the occasion of his marriage, and 
Mr. D. H. Coomss (who is leaving to take up the position of 
resident engineer to the Whitchurch and Pangbourne Electric 
Supply Co., Ltd.) with an oak book cabinet. А most enjoyable 
evening was brought to a conclusion with musical honours, and a 
hearty vote of thanks to Mr. and Mra. A. T. Cooper. 


NEW COMPANIES REGISTERED. 


Municipal Foundry and Engineering (o., Ltd. (78727).— 
This company was registered on October 6th, with a capital of £5,000 in £1 
shares (1,000 preference, 1,500 ** A" and 2,500 ordinary), to adopt an agreement 
between C. Hall and J. H. Bardsley, and to carry on the business of iron- 
founders, mechanical, electrical, chemical and general engineers and con- 
tractors, electricians, suppliers of electricity, manufacturers of electrical 
apparatus, manufacturers, producers and suppliers of light, heat, sound and 
power, by electricity, galvanism, magnetism or otherwise, &c. The first 
subscribers (each with one share) are:— €. Н, Boardman, 41, John Dalton 
Strect, Manchester, solicitor; J. H. Bardsley, 60, king Street, Manchester, 
chartered accountant; J. Н. Pontefract, * Woodville,” Farm Road, Stock vort, 
cashier; T. Chadwick, 76, Princess Road, Moss Side, Manchester, clerk; Н. M. 
Btvler, 10, Slade Lane, Longsight, Manchester, clerk; E. W. McBride, 54, 
Bishop Street, Moss Side, Manchester, clerk; and W. Dearden, 60, hing Street, 
Manchester, chartered accountant. No initial public issue. The number of 
directors is not to be less than three nor more than five: the subscribers are to 
appoint the first; qualitication, £100; remuneration as fixed hy the company. 


|. Н. Bardsley has power to appoint another director, who need not be a share 
older. 


Blake-Morscher Electrical Ore Separator Syndicate, Ltd. 
(78,722).—This company was registered on October 6th, with a capital of £10,000 
in 4200 shares, to adopt an agreement with Н. C. Callahan, to investigate the 
validity of the patents and the efficiency of the process and inechanism therein 
referred to, to promote a company for the purpose of acquiring ali or any of the 
property and liabilities of this company or otherwise, and to carry on the busi- 
ness indicated by the title. The first subscribers (each with one share) аге : — 
Н. C. Callahan, Hotel Cecil, W. C., mining engineer; J. E. Scantlebury. 48, 
Threadneedle Street, E.. C., mining engineer; А. E. Weinberg, 3. Buckingham 
Gate, S. W., mining engineer; T. L. M. Llewellyn, 24, Austin Friars, E. C., 
stockbroker; W. H. Dove, 24, Austin Friars, E.C., stockbroker; C. J. Dawson, 
9, Greenhill Road, Harlesden, N.W., shorthand writer; G. I. Hakewell, Cotter- 
bury, Garden Road, Bromley. secretary; L. Robinson, 24, Throgmorton Street, 
E.C., stockbroker; and W. Clark (by his attorney, L. Robinson), Carrick Grange, 
Sevenoaks, gentleman. No initial public issue. The number of directors is 
not to be less than three nor more than five; the first are Н. С. Callahan, 


E. A. Weinberg, J. E. Scantlebury, and T. L. M. Llewellyn. Registered office, 
20, Copthall Avenue, E.C. 


Hemsworth Electricity Supply Co., Ltd. (78,733) —This 
company was registered on October 7th, with a capital of £6,000 in £1 shares, to 
acquire from the Rev. C. Leteux and G. Hodgson the benefit of a certain con- 
tract entered into by them (as trustees for this company) with R. J. Nicholson, 
and to carry on the business of electrical or mechanical engineers, founders, 
finishers, tin smiths, metal merchants, suppliers of electricity for light апа 
power, їс. The first subscribers are:—R. J. Nicholson, 26, Cannon Street, 
Manchester, engineer, 25 shares; E. A. Wales, Hemsworth, photographer, 
b shares; J. Gomersall, Hemsworth, 25 shares; J. W. Gibson, Kirksmeaton, 
near Pontefract, innkeeper, 6 shares; C. E. Turner, Hemsworth, printer, 26 
shares; Rev. C. Leteux, Hemsworth, 25 shares; and M. R. McClure, Morris 
Bank House, Stockport, engineer, one share. Minimum cash sutscription, 
1,000shares. The number of directors is not to be less than three nor more 
than seven; the first are Rev. C. Leteux, J. Gomersall, C. E. Turner, R. J. 
Nicholson (managing director), and two others to be appointed by the com- 
pany; qualitication, £25; remuneration (except managing director) as fixed b 
ube company: Registered office, ò, Bank Street, Hemsworth, near Wakefield, 

orks, 


Seale, Austen & Barnes, Ltd. (78,734).—This company was 
registered on October fith, with a capital of £15,000 in £1 shares, to acquire as 
oing concerns (1) the business of ironmongers now carried on at Tonbridge by 
I. Seale and J. C. Austen as ‘Seale & Austen”; (2) the business of electrical 
engineers and dealers in electrical fittings and machinery carried on at Ton- 
bridge by H. Seale, J. C. Austen and L. E. Bowden, also as“ Seale & Austen“; 
and (3) the business of builders and general ironmongers, smiths and oil and 
colour merchants, carried on at Tonbridge by W. Barnes, A. C. Barnes and 
Н. C. Barnes, as Case & Barnes,” and to carry on the said businesses and any 
other incidental or auxiliary thereto. The first subscribers are: -J. Lees, 4, 
The Terrace, Tonbridge, water works manager, with 50 shares; W. Batchelor, 
17, Lavender Hill, Tonbridge, clerk, with 50 shares; F. H. Spanner, 284, Had- 
low Road, Tonbridge, clerk, with one share each; W. N. Neve, Cornwall House, 
‘Tonbridge, clerk, with five shares; Е. З. D. Neve, 1, Bank Street, Tonbridge, 
auctioneer, with 50 shares; R. Н. Hollands, 18, St, Mary's Road, Tonbridge, 
secretary, with 10 shares; and H. W. Peach, 55, Pembury Road, Tonbridge, 
solicitor, with 10 shares. No initial publio issue. The number of directors is 
not to be less than four nor more than seven: the first are J. Lees, W. Batche- 
lor, F. Н. Spanner, W. N. Neve, К. 8. D. Neve, В. Н. Hollands and Н, W. 
Peach. On completion of purchase agreement, Н. Seale, J. C. Austen 
(managing director), W. Barnes and A. C. Barnes, shall become directors; 
qualitication, £100; remuneration, one guinea each per board meeting attended, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Neweastle and District Electric Lighting Co., Ltd. 
(28,0: 2). — Issue on September 9th of £11,085 debentures, part of series created 
5 80th, 1893, to secure an amount not exceeding half the company’s paid 
up capital. Property charged :—The company’s undertaking and property, 

resent and future, except uncalled and unpaid capital, No trustees. 

eviously issued of same series, 460,000. 


Woodhouse and Mitchell, Ltd., electrical and general engi- 
neers, Brighouse (74,964).—Issue on September llth of £2,800 debentures, part 
of series created March 18th, 1903, to sccure £15,000, charged on the company’s 
undertaking and property, present and future, including uncalled capital. No 
trustees, Previously issued of same series, £1,000. 


Geneva Tramways Co., Ltd. (72,081).—A trust deed dated 
August 26th, 1908, to secure £20,000 5 per cent. debentures created by resolution 
of August 20th, ranking in priority to original debentures for £850,000, have 
been registered. Property charged: 49,910 shares of 100 fr. each, 30,000 shares 
of 500 fr. each. and 12,000 founders’ certificates in La Compagnie Genevoise des 
Tramways Electriques, and any other property for the time being representing 
the same or attributable thereto, Trustees: London 'l'rust Co., Ltd., 87, 
Lombard Street, Е.С. 


Anglo-Portuguese Telephone Co., Ltd. (24,545).—Issue on 
September 14th of £3,000 second debentures, part of series created March 21st, 
1890, to secure £10,000, charged on the company's undertaking and property, 
poen and future, subject to prior debentures for £10,000. No trustees. 

reviously issued of same series: £17,000. 


Eastern Telegraph Co., Ltd. (6.338 C).— Issue, on Septemter 
26th, of £10,000 debenture stock, being the whole of series created September 
28rd, 1908. Property charged: The company's undertaking and revenue. 
Holder: F. R. de Levante, 141, Hill Street, Peckham, S. TI.. Debenture stock 
previously issued: 41,834,120. 


Buenos Ayres Electric Tramways Co. (1901). Ltd. (71,206). 
An acknowledgment of indebtedness, dated September &th, 1903, to secure 
£15.000 debenture stock, ranking pari passu with £185,000 debenture stock pre- 
viously issued under a trust деса dated June Hth, 1908. (completing total autho- 
ri-ed issue of £200,000), has been reuisterod. Property charged (specifically) : 
Certain tramway concessions, freehold land, and other property апа гія, 
(As a floating security): The company’s undertakin: and property, present and 
future, including uncalled capital. Trustees: W. Greenwell, 2, Finch Lane, 
FE. C.: F. C. Tiarks, 145, Leadenhall Street, E. C.; and T. C. White, Bank 
Chambers, 2, Cockspur Street, W. 


Newmarket Electric Light Co., Ltd, (44,450).—Issue, on 
Beptember 21st, of £300 first mortage debentures, part of series created 
October 16th, 1899, to secure £15,000, charged on the company’s undertaking 
and property, present and future, including uncalled capital, Trustees, G. H. 
Verrall, Newmarket; and F. E. Gripper, Broad Sanctuary Chambers, West- 
minster. Previously issued of same series: £13,100, 


Ingleton Electric Lighting and Power Со., Ltd. (60,796).— 
This company’s annual return, made up to March 30th, was filed on August 
llth. The capital is £4,000 in £1 shares, 8,175 of which have been taken up 
and paid for in full. Mortgages and charges: £2,600. 


Metals Corporation, Ltd. (70,569) —Тһів company's annual 
return was filed on October 5th, when 17,007 shares had been taken up out of & 
nominal capital of £25,000 in £1 shares. £1 per share has been called up on 
2,007 shares, resting in the receipt of £2,000; 47 remains іп arrears; £15,000 
is considered as paid on £15,000 shares; no mortgages or charges, 


ELECTRIC TRAMWAY ACCOUNTS. 


Тнв Hull Tramways Department has some- 


Hull and what improved on the excellent results of last 
Glasgow year. About a mile of route has been added, 
Municipal and 75,000 more car-miles run; the average 
Tramways. receipts and operating expenses are both rather 


higher than last year, although the percentage 
of working expenses to gross receipts is reduced. The progress of 
the undertaking since the electrification will be gathered from the 
following figures : — 


Miles Average Percentage | 
Period ot Passengers | receipts from working Car- 
ending. | route carried. fares per ехрепғеѕ to | mileage. 
open car-mile. | gross receipts. | 
1900 ... 4 6.218,971 10:85d. 39 72 573,420 
1901... 10 17,264,013 10°48d. 44°44 1,647,026 
1902... 10 21,065,999 9:49d. 53:42 2, 218,696 
1903 ... 11 22,062,703 9:57d. 52:56 2,293,282 


| 
| 
| 


The Glasgow tramways department has added some 13 miles of 
route to ita system during the past year, and still retains its lead on 
Liverpool for first position. The progress of this undertaking. 
during the last eight years will be gathered from the following 
table :— 


a ——————————— 1 


Average Lines open 


| | ' 


| i 


: cars and for traffic as Average 
m ‘buses. at May Bist Mileage. ккк Receipts. per 
7 (16-hour (measured ав ‹ uM mile. 
day.) single track). | | | 
| 

1998-1899 805:85 | 81 | 9,071,640 118,775,668 £488,128 11464, 
1899-1900 316:96 | 83 9,667,429 127,628,181 £464,787 11-574. 
190C-1901 $22°02 . R8 9,847,545 | 182,557,724 £484,878 1lLt2d. 
1901-1902 865:41 1034 19,615,021 168,678,190 : £612,826 | 11:66d. 
1902-1903 899:58 | 130 11:194. 


14,008,750 | 177,179,549 | £653,200 
i : 


Both undertakings possess their own power plante, the Glasgow 
plant comprising some 11,200 Kw., and the Hull one, 1,200 kw. Mr. 
W. J. McCombe is the tramways manager, and Mr. J. Wilkinson 
the engineer at the latter city. Mr. John Young is the general 
manager for the Glasgow undertaking. 


—— ——— 
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ANALYSIS OF WORKING EXPENSES PER CAR- MILE. 


— Hull. Glasgow. 

Year ending 1903. 1902. 1903. 
Trafic expenses,  includiug | 

wages of employés, car-shed | 

expenses, ticketsand uniforms 2:164. 3 20d. | 3:024. 
Electrical energy i 77d. 41d. 35d. 
Management and general ex- 

penses, including salaries, 

printing, stationery, insur- 

ance, law and sundry m зда 42d. 39d. 
Rent, rates and taxes ... i "71d. 45d. 36d. 

Repairs and Maintenance. 

Track  ... кз к 114 '25d. '36d. 
Overhead equipment 805 -— '12d. 10d. 10d. 
Rolling stock .. 829 857 81d 33d. 47d. 
Generating plant . 10d 02d. 06d. 

Juildings, workshop and sundry оза. Od. "10d. 

Total working expenses 513d. 530d. 5214. 
Percentage of working expenses 

to receipts, 1903 „ E 46:35 X 


— — — — — — = — ast = 5 — — 5 — — — 


The working expenses are in both cases, among the lowest in the 
kingdom; in the case of Hull, the higher power costs, amounting 
to 77d. per car-mile compared with 35d. at Glasgow, place the 
former town at а disadvantage. The outputs in the two cases 
are two and thirteen million units respectively. In the case of 
both the above cities, the tramways departments supplied the light- 
ing departmenta with energy during the past winter, Hull supply- 
ing 40,193, and Glasgow 150,000 unita. 


GENERAL STATEMENT. 


— — — a € eC — — — 


— 1 Hull. | Glasgow. 

For 12 months ending ; March, 1903 | May, 1903 
Length of route wie a 11 68 
Total length of track | 22 129 
Number of cara in use 64 3996 
Car-miles run. ; E 2,293,982 14,008,750 
Passengers carried per annum ! — 22,062,703 177,179,549 
Capital expenditure to date £310,551 £2,754,855 
Traffic receipts i» £91,492 £653,200 
Total receipts... £92,343 £656,572 
Working expenses 418,939 £304,315 

Gross profit £43,404 £352,257 
Income per car-mile .. E 9:65d. 11:254. 
Working expenses per car. -mile 5:134. 5:21d. 
Interest and sinking fund per 1914. 1:87d. 

car-mile 

Total expenses per car-mile .. 704d 708d. 
Profit or loss ... ai 277d. 4:174. 
Cost of energy per car-mile.. '86d. 35d. 
Average fare per passenger .. 1004. 88d. 

i charged per mile — | 45d. 
Revenue per mile ot route. £8 395 | £9,655 
Expenditure per mile of route | £4,449 | £4,475 
Total number of units used... | 2,057,215 | 13,168,975 
Units used per car-mile ... | 90 | ‘94 


| 


— — 


The above comparison reflects very creditably on the results 
achieved by the Hull undertaking, which are perhaps better than 
those of Glasgow, with its far greater possibilities, and а reoord of 

fficient working in previous years. 


PROFIT STATEMENTS. 


Hull. Glasgow. 

To interest on loans 25 .4. £9,083 61,072 

To sinking fund ... 9,147 43,294 
To Govan and Ibrox Tramway 8, 

interest and sinking fuud кез — £5,959 

To balance on year’s working 25,174 212,832 

Gross profit ... £43,404 £352,257 


After meeting working expenses the Hull department earned a 
gross profit of £43,404, and a sum of £13,000, being the balance 
from 1902, was brought forward in addition. The latter sum was 
subsequently allocated to the relief of the rates; financisl charges 
absorbed £18,230; а sum of £10,674 was added to the reserve fund, 
bringing it up to £36,573, and leaving а balance of £14,500 in hand. 
Let us hope the department will crown a successful year by creating 
& much-needed depreciation fund. 

For purposes of comparison, the Glasgow statement of accounts 


is rearranged. After meeting actual working expenses and financial 


charges, а sum of £242,832 remains. Out of this the department 
allocates for permanent way renewal, £450 per mile of. single track, 
or £63,516 ; to depreciation of equipment, buildings, &c., а sum of 
£74,039; also & further sum of £65,000 in writing down various 
items in the capital expenditure account which are considered too 
high; making a total of £192,555, or 7 per cent. on the capital 
expended, for depreciation and track renewals. Payments to the 
common good absorb £25,000, and £25,277 is added to the general 
reserve fund which, however, owing to withdrawals, only amounts 
to £21,134. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tre returns of the Lynn electrical under- 
taking show considerable improvement over 
those of last year. The year's working has 
resulted in & deficit of only £48 as compared 
with £790 in the previous year, and, if the 
present rate of increase in output is maintained, 
а balance on the right side is within measurable distance. 

The department is cultivating a power load and some 25 motors 
of 109 н.р, are connected. 

The prices charged are: for private lighting, 5d. and 424. per 
unit on a flat rate; power, 3d. for the first hour per day and 1jd. 
per unit after. The plant consists of & combined gas and steam 
generating station, the later additiuns being steam. The electrical 
engineer ів Mr. J. Pilling. 


GENERAL STATEMENT, 


King’s Lynn 
Corporation 
Electric 


Supply. 


Inc. 


For year ending March 31st— 1902, 1903. 
Total capital expended e. £43,434 £45,081 £1,647 
Number of units generated 
Private lighting 93,274 117,499 24,925 
Motors — 25,715 — 
Public lighting 193,405 179,961 —13, 444 
Total РР . 286,679 323, 175 36,496 
Equiv. No. of 8-c.P. pee connected 14,220 17,482 3,202 


Number of public lamps .. 452 раітвіпс. 448 pairsinc. — 


. 22 are. 19 Nernst 22 arc. 
Maximum load in W. Gai 210 250 40 
Revenue Account— 
Gross revenue s di £4,220 £5,690 £1,470 
„ expenditure ... z £2,335 £2,826 £511 
» profit ... ‘oe. £1,885 £2,864 £979 
Average price per unit obtained — 
Private lighting i 476d. 4 89d. 13d. 
Public - yas көз 2:06d. 2:32d. 26d. 
REVENUE ACCOUNT. 1903. 
Gross. Per unit. 
Sale of energy na з к 988 „ 44,630 344d. 
Meter rents. Ж? — vis 128 ‘09d. 
Sale and repaira of lamps... 85 932 69d. 
Gross revenue з ‚ „ #&5,690 422d. 
WORKING EXPENSES. 
Year ending March 8lst— 1908. 1909. 
Gross. Perunit. Per unit, 
Coal and other fuel ... TT £636 47d. 59d. 
Oil, waste, water and engine room 
stores = A 35 03d. 09d. 
Wages incurred in generation and 
distribution iat E 508 38d. 44d. 
Repairs and maintenance of ma- 
chinery, plant, and buildings ... 209 15d. 14d. 
Works and distribution costs £1,388 1 03d. 1°26d 
Street lamps, attendance, and 
renewals ... ies әз T" 228 17d. 21d. 
Rent, rates and taxes T 179 13d. 14d. 
Management expenses, salaries of 
engineers, and clerical staff, 
general establishment charges, 
PEOR printing, and insur- 
ance 855 <a 394 29d. 34d. 
Works costs m .. £2,189 1:62d. 1:95d. 
As а result of the decreased working expenses and improved 


revenue, the department earned a gross profit of £2,864, which was, 
however, insufficient to meet the financial charges by the sum of 
£48, which, added to previous amounts, makes a total deficit of 


£2,024. 
Prorit BTATEMENT. 


To interest on loans РИ e e. £1,332 
» sinking fund eia vis at 1.580 
Debit balance on year's working TT jas — 48 


Gross profit eee ө» 22] eee £2,864 
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CITY NOTES. 


Electrolytic Alkali Co. 


Tun annual meeting was held at Liverpool on 8th inst. Mr. С.С. 
Connor, who presided, said the smallness of profit for the past year 
was accounted for by the conflict between foreign and English 
manufacturers of bleaching powder, resulting in a great depression 
of prices. He regretted, says a financial contemporary, that the 
results shown were not more satisfactory. The resulta, on the other 
hand, did not show any loss of capital, and on that circumstance 
they must be congratulated, considering the state of business. The 
emall profit made was due to causes over which the directors had no 
control. From the beginning of the current year, and probably 
during the greater part of last December, they had very low prices 
for their bleaching powder in the market. The price which ruled 
now was probably below the cost of production, and, therefore, 
there were very good reasons for anticipating a rise in price. So 
far as the company was concerned, the directors were taking every 
precautioniin establishing improvements, pointing to greater economy 
in production, and even if prices should not rise, they should cer- 
tainly not lose any money, and in all probability they would show a 
better profit next year. 

The report was adopted. 

It was also resolved that the vacancies on the directorate caused 
by the retirement of Messrs. J. A. Morice aud William Thomson be 
not filled, and that the number of directors be reduced to six. 


„ 


South Lancashire Electrie Traction and 
Power Co. 


A MEETING of stockholders was held at Liverpool on Wednesday last 
у eek to consider the scheme, for the reconstruction of the capital 
of the company, which had been submitted by the board. The 
scheme proposes that the present 4% per cent. first mortgage deben- 
ture stock shall be converted into 59 per cent. second. mortgage 
detenture stock, each holder receiving asa bonus an amount of fully 
paid up ordinary shares in the company equal to 20 per cent. of 
his holding in debenture Btock, and a new terminable first mort- 
gage debenture stock to be issued under the borrowing powers of 
the company to provide money for continuing the construction of 
the tramways; the issue of each class of debenture stock to be 
limited to £600,000, and no borrowed capital beyond these limits 
to rank in priority to, or pari passu with, the proposed second mort- 
gage debenture stock, withont the consent of the holders, given 
by extraordinary resolution passed at a general mecting of such 
holders. 
The resolutions were adopted. 


Cuba Submarine Telegraph Co. 


THE directors’ report for the half-year ending June 30th, 1903, to 
be presented at the meeting on October 21st, says that the total 
receipts of the six months were £19,325 17s, 11d., while the ex- 
penses amounted to £6,066 88. 4d., leaving a balance of £13,259 
Эв. 7d., to which has to be added £6,477 18s. 8d. brought forward 
from last account, giving a total of £19,737 88. 3d. to be dealt with. 
The sum of £5,000 has been added to the reserve fund, which now 
stands at £150,000. The dividend on the preference shares will 
absorb £3,000, and leave £11,737 8s. 3d., out of which the directors 
recommend the payment of a dividend at the rate of 5 per cent. per 
annum and a bonus of 2s. per share on the ordinary shares, both 
free of income-tax; the balance, £6,137 88. 3d., being carried for- 
ward to the current half-year. The cables have continued in good 
working order since the dato of the last report, with the exception 
of the Casilda-Tunas section, which was interrupted for a short 
time owing to damage by a ship's anchor. The company’s claim 
against the United States Government for reimbursement of the 
cost of repairing the cables cut during the Spanish-American war 
is still unsettled, but the board are hopeful that His Majesty’s 
representative at Washington will, before long, obtaina satisfactory 
settlement. The matter of the payment of the subsidy of £2,000 
per annum in respect of the ccast cables, with the arrears from 
January, 1899, is still onder the consideration of the Cuban Govern- 
ment, and a favourable settlement is expected. 


Stock Exchange Notices.—A pplications have been made 
to the Committee to appoint a special settling day in and to grant 
& quotation to:—London United Tramways (1901), Ltd.— Further 
issue of £206,000 4 per cent. first mortgage debenture stock. The 
Committee has appointed a special settling day as under :— Wednes- 
day, October 21st: Oriental Telephone and Electric Co., Ltd.— 
50,000 6 per cent. cumulative preference shares of £1 each, Nos. 1 
to 50,000, апа has ordered same to be quoted in the Official List. 


Indo-European Telegraph Со. — The board have 
declared an interim dividend for the half-year ended June 30th 
last at the rate of 5 per cent. per annum, free of income-tax. 


- 


STOCKS AND SHARES. 


Wednesday Evening, 

Stock Exchange paradoxes, like the poor, are always with us, but 
it is not often that so curious a contradiction exista as may now be 
seen between the atate of the money market and that of business in 
the House. Alltalk of a 5 per cent. Bank rate has hushed, and in 
spite of a particularly harassing settlement, the Stock Exchange ia 
finding surplus cash a positive drug in the marketa. But—and here 
the paradox appears—business is no more stimulated by this supply 
than are prices. The latter move up a little one day only to be 
depressed the next, and the torrent of liquidation that has formed a 
feature during the past week did not leave the electrical depart- 
ments untouched. In the numerous instances throughout our lists 
where quotations are officially unchanged on balance, it is mostly 
very difficult to sell shares at anything over the lowest-mentioned 
price, whereas in the ordinary way, of course, those who want to 
realise expect to get something better than that. The present are 
excellent markets in which to buy, but to those who wish to sell 
conditions are far from satisfactory, and we should be sorry to 
advise sales just now. On the contrary, Electricity Supply shares 
of the best class may be considered decidedly cheap, and a selection 
from this list will turn out well in the near future, without a 
doubt. 

Of the more active shares, both the Brompton and Kensington 
varieties are dull, the Preference more especially, and City of 
London Ordinary have lost 1, being about ав vulnerable an electrical 
share ав can be found in regard to outside influences. South 


Londons are 10s. easier, losing not only their } improvement of - 


last week, but a further similar fraction into the bargain. 
“Jimmies” remain dull, and there are a few falls in the prior 
charges. County 4} per cent. Debenture skows the principal loss, 
being 2 points down. The only variation of the monotony of 
dulness is furnished by Charing Cross and Strand Ordinary, 
which at 9} have recovered the fraction lost a week ago. 

To show how good a field for securing profitable investments ia 
now presented by the supply section, a few examples of the yields 
obtainable upon the shares may be of interest. Charing Cross 
Ordinary pay the purchaser 5} per cent. on his money, Westminsters 
44, City of London and County of London both nearly 43, and St. 
James's a little less. Metropolitans pay about 3!; per cent., 
Edmundsons a round 5, and Bromptons 3%. From these figures, 
reckoned at the present low prices of the shares, it will be observed 
that at least 43 per cent. is obtainable upon investments as sound as 
may be found amongst industrial undertakings. 

Telegraph stocks and shares have suffered very slightly from the 
surrounding slump. A sarcastic member of the market said he con- 
sidered the attempt to lay the responsibility of the awful weather 
at the doorof Signor Marconi wasa subtle point in favour of telegraph 
securities. Not even the hampering of the companies by the storms 
and gales of the past week or 80 has been used as an excuse for 
depressing prices in this department, and the only quotable decline 
is one of { in the speculative Anglo "A "stock. This fall is more 
than balanced by an advance of 10s. in Cuba Telegraph shares. It’s 
an ill wind that profits nobody, and some people profess that the 
unsettlement produced by the fiscal controversy should benefit 
telegraph investments by keeping the wires actively employed upon 
political speeches and comments thereon, which are of world-wide 
interest at the present time. British Insulated shares mark a small 
fall. 

The telephone issues are again weaker, and the drop in National 
Deferred has proceeded another pair of points. It is feared that 
the gales may have severely injured some of the company’s lines, 
but tbis maleficence would probably not be thought about in more 
normal times. Orientals shed ,}; upon the attempted sale of a few 
shares in a restricted market. ; 

City and South London Ordinary is down to 56, а fall of 2 per 
cent.; no support being accorded to the stock, which at the present 
quotation will pay £5 13s. to the buyer upon the basis of the divi- 
dends of the last two half-years. Central Londons are unaltered, 
but Metropolitans and Districta continue weak. British Electric 
Traction Preference have given way 5s., and the Debenture stock 
at 1214 is 2 down, although there have been several buyers about 
during the last day or two. The Ordinary are being preased for 
sale, and have lost 10s. London United Tramways Pre- 


- 
4 


ference are steady at 11;, and Metropolitan Electric Tramway Pre- 
ference are i to 1. British Columbia Electric Railway issues 
receive a little attention, and the prices continue to gradually 
harden. The Deferred and Preferred stocks stand at 841, 
and 933 respectively, while the 5 per cent. Preference shares 
аге 104, and the 44 per cent. First Mortgage Debentures, of 
£40 each, command a premium of £5 per cent. 

Amongst miscellaneous shares, British Westinghouse Preference 
have improved to 54, Willans & Robinson are 6, and Babcock and 
Wilcox shares 23. There is no change to report in the prices of 
manufacturing shares quoted on the succeeding. pages. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closing Closing Business done 


Present or Dividends for the last week ended 
NAMB, Quotations Quotations 3 
ше. эрге: three years, Oct, 7th. Oct. 14th, aoe t 
Й 1901, 1902. Highest Lowest 

67,100 African Direct Telegraph, 4 % Debs. ee oe ee oe oe 100 "ee ae е 98 —102 98 —102 v. be 

25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 "n ve КЕ 10 сә ВР bs 24— 33 241— 84 “ә sé 

119,700 Do. do. Б 96 Debe., Nos. 1 to 1,250 Red, oe oe ee 100 ee . oe 70 — 80 70 a re 80 ae ee 
788,840 | Anglo-American Telegraph . "m ө xv T .. | Stock 83 61s. 60/6 45 — 48 45 — 18 M ae 

8,105,580 Do. do. do. 6% Pref, RAT M PLUME .. | Stock | 6 6 96 6 96 91 — 93 91 — 93 93 91 
8,105,580 Do. do. do. Deferred ee ee ae ee ec Stock bs. Qs. 1/- 14— 8 qo 54 76 Td 
44,000 | Chili Telephone, Nos, 1 $o 44,000 .. .. «se ce ee es 5 6 5 6% 4j— 51 4 .. .. 
18,888, 90006 | Commercial Cable ку .. |®100 8 8 8 96 145 —155 xd | 145 —155 x oe 
1,841,900 Do. do. Sterling 500 year 4 E Deb. Stock Red. ee ec Btock ee * ee 90 — 93 xd 90 T 93 
16,000 Cuba 5 ee ee ee ee ee ee ee ee 10 43% 4 % 63% 1 шы 8 T3 ра; 8 8} * 
ШШ | адан tage . f е | ук | SEB) CC : 
, ec pen eiegrap oe oe ee eo eo ee ee 5 X¢ qp Ы oe 
6,000 Do. " TA 10 gum. Prol, ee ee ee ee 6 ee ee oe 7 — 8 xd 7 — 8 • oe 

80,000 Do. do. 44 ee ee es ee ee 50 . ee os 9+ —102 % 98 —102 S ee oe 

60,7102 | Direct United States Cable 90 8196 8196 8176 10$— 103 104 — 103 103 107, 

87,800 | Direct West India Cable, 44% Reg. Deb, within Nos. 1 to 1 200, Red. 100 Аа Ps ee 9x —101 94 —101 T T 

4,000,000 | Eastein Telegraph, Ord. Stock e 5. o. Stock 7% 7 96 1% 124 —129 124 —129 126 1241 

1,955,565 Do. Pret. Stock e eee | 100 МЧ À xs 90 — 93 90 — 93 911 | 

1 NER ро ^ Mort. Deb. Stock Red. ... | Stock x x Ta 1 1 135 1064 
тп on, Australasia, and China Telegraph — ..  .. 10 7 7 12 1131— 1? 1 113 

20, 0004 Do. Deb. Stock E grap Stock «са we 5% 104 —107 104 —107 m" $3 
B00,000 | Eastern & South Africam Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 | 100 59 és T 99 —102 99 —1C2 - T 
900,000 Do. do. 4 Reg. Mort. Беш, (Mauritius Sub. ) 1 to 8,000 25 8 85 ЗЕ 100 —108 % 100 —103 % .. . 
180,227 | Globe Telegraph Ms rust . V $n M E S 10 5196 6196 ae Hi— 9} ну 91 9 81 
180,043 Do. 6% Pre. у, .. . 10 di i: > 121— 13} 123— 13 i 
150, Great Northern free rapi о Copenhagen. 10 16% | 15 % | 124% 224 — 234 224 — 2i 224 bs 

62,5001 Halifax and Bermudas Cable, 44 9% 1st Mort. Беу; within Noz. 100 is 99 —103 99 —102 

to ee ee Ф 9 ee 
17,000 | Indo-European Telegraph te ee ee | 935 |10% 110% | 10% | 87— 40 87 — 40 Е 
100, 000 | London Platino-Brazilian Telegraph, '6 % Debe. ‘ | А бк ..| 100 EM aa a 94 —102 9s —102 $ T 
1,988,888 | National Telephone, Pref. Stock .. m ‘a ae "T .. | 100 5% 6% 6% 99 —101 99 —101 100} 99 
667 А Def. Stock > Lee 5 Ja E uL 100 os os 44% 71 — 76 72 — 74 54 72 
15,000 Do. do. 6% Cum. Ist Pref. .. E ч E d 10 6 6 96 6 96 13 — 14 13 — 14 à s 

15,000 Do. do. 69% Cum. 2nd Pref. .. e l| 10 6 6% | 6% 13 — 14 13 — 14 

3,250,000 Do. do. 5 95 Non-cum. 8rd. Б 1 to 250000 .. .. 6 b Б 96 5 % 4i— БА 44— 51 

000,000: Do. do. a Deb. Stock Red . s. we | Btock | 84 84% | 84% 93 — 95 93 — 95 221 si 
600,000 Do. do. Deb. Stock Red. Ж e. | 100 4 5 4 g 4% 101 —103 101 —103 102 1012 
171,504 | Oriental Telephone ы Elec. Nos. 1 to 171,504, fully paid. 1 6 6 6 % à— tà é— 1 1 .. 
100,000: | Pacific and European Tel; 4 % Guar, Debs., 1 to 1,000 EN .. | 100 РЭ ie es —100 97 —100 T 

11,889 Reuter's * s ee өө ee eo oe ee ee 8 5% 5% $ F 73 61— 3 °з 

8,808 | Submarine Cables Trust Hm ai RR Ма We Же .. | Cort, <i "t me 116 —121 116 —121 : 

68,000 | United River Plate Telephone "m КА ee S ре ss b 7 96 7 96 7 96 б 6 6 

40,000 Do. do о, 5 Cum, Pref., Nos. 1 to 40,000 ee 6 oo ee ve 4 51 5% oo ee 
179,947: Do. до. 5 V Debs. .. M n up „Stock ЖА А 104 —107 104 —107 s ʻi 

16,609 | West African Telegraph, Shares 10 8 id 2% 5— 6 5— 6 Ge "T 
150,000! | West Coast of America, 4% Debs., 1 to 1,500 guar. by Bras. Sub. Tel. 100 .. .. oe 95 — 98 95 — 98 T T 
967,980 western Telegra Ub: Ltd., 008, 1 to 901,990 ER. C ж 10 1% | 1% ee 12 — 124 12 — 124 124 128, 

75,0001 Debs. nd series, 1906 eo ec ee 100 ee ee ee 100 —103 100 —103 ee [EN 
400,000 ро. A Deb. Stock Red. .. oe TJ .. | 100 m ға © 94 —101 98 —101 100 . 

88,891 | West India and 8 Telegraph .. : € e xu ii 10 196 - s d — A 7 W Бе we 

84,668 Do. do. do. 6 Cum. Ist Pref. eo oe 10 oe эө 96 б а б ; Б; 63 6 s 

4,669 Do, А do, do. 6 Cum. ала Pref. ee ee 10 ee eo oe 84— 4 34 -— 43 oe eo 

60,0003 Do, do, do, 6 Debe., Nos. 1 to 1,800 ee 100 ee ee oe 98 —101 98 —101 ee ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 British Aluminium ӯ Cum. Pret. e? ee ee 10 ee ee oo B— 4 8 — 4 ee oe 
800, 0002 Do. do. 54, 1st Mort. Deb. Btook Red. is хе .. | Stock © a x N) — 87 83 — 87 T е 
100,000 | British Electric Traction „ REC бе» 10 9% 9% | 8% 123— 124 111 — 124 12/4 T 
100,000 | Do. do. 6 % Cum, Pret, EE MEETS = 5 H 114— 12 ni- 14 nl | n 
609,0000 | Do. do. Б & Perpetual Debenture Stock .. — ..| Stock | .. is bs 122 —125 120 —193 122 1204 
100,000 | British Insulated and Helsby Cables "--——— —— o 5 |15% | 1096 10 61— 7. 6 — d os аж 
100,000 Do. do. 6 % Cum. Pref. ee ee ae 5 ee ee ee 51— 51 51— D 9ге et 

50,000 Do. do. 96 ш Mort. Deb. Red. «| 100 m т T 102 —106 pi —106 1044 | 1033 

50,000 |{Browett, Lindley & Co., T "— „„ #1 8 Nil ee М, ha i os ss 

60,000 |1 Do. do. ' 6% Cum. Pret. .. T ae we 21 6 6% 2 14/6 to 15 / 14/6 to 1 / ӨР T 
106,781 | Brush Electrioal e uds Ord., 1 to 105,781 . T 18 vs 9 б Nil Nil i— 1 — 1 $a is 
150,000 Do. Non-cum. 6 % Pref... is ae 9 6 8 96 6 96 1— 1 1— 1 oe © 
125,0004 Do. 4 2 Perp. eb. Stock ee ee Stock ee ee ee 97 —100 97 —100 eo 
125,000 Do. ne 4 Perp. ind Deb. Stock - .. | Stock n is "n 85 — 90 85 — 90 с s 

85,000 | Callender's Cable Construction shares m EN i $5 5 1596 |20% | 15 9$ 114— p ИТ 123 T ys 

40,000 Do. do, do. 5 % Cum. Pret eo 5 ee ee ee 54— 5 8 im 57 53 

90,000: Do. do. do. 44 % lst Mor. Deb. Stock Red. ee Stock ee ee ee 106 —110 106 —110 ee 

1,860,014 | Central London Railway, Ord. Stock са 5% cs i» .. | Stock - 4 4 5 94 — 97 94 — 97 954 i 
494,008 Do. do. 4 96 Pref. Stock.. a as .. .. | Stock s 4 4 99 —102 99 —102 А 

494,998 Do. do. Def. do. .. е vs se .. | Stock са 4 4 7 99 —102 99 —102 А 
1,880,000 City and South London Railway ee СЕЈ ee ee ee ee Stock 1} 3 8} 56 — 58 54 — 56 573 56 
85,000 Propion a Oo., PER з A Reg D ba . 1 eo 900 ‹ if £100 al 8 8 14% b 5 % 2 === 24 2 PU 24 ео ee 

. st Mort. . Debs., 1 to о , an = NE 

100,0001 901 to 11,000 of 450 red. E - ү: э» 100 —104 100 —104 "T "E 
99,261 | Edison & Swan United Elec. Light, “А” shares, £8 paid, 1 to 20) б % Nil А 0 = 0 — vs T 
17,189 Do. до. “ А "' shares, 01—017,189.. 5 Nil 1— 2 14— "T E 
, L] do. 4 96 Deb. Btock Red. 100 eo oe ee 72 — 77 72 — TI * ee 
100,000% Do. do. 5% 2nd Deb. Pook FISY: Certs, all pd. 100 € 925 ia 76 — 81 xd 76 — 81 i4 i 
112,100 Electric Construction, 1 to 112,100 з „ 2 6% | 6% | 6% cam 1} li— 1j “ is 

81,890 Do. do. 1 Cum. Pref., 1 to 81,890 ee ee 3 ee ee ee 2 3 24— З oe ee 
82,5000 | Do. do. Perp. 1st Mort. Deb, Stock Stock D Ea 97 —100 97 —100 e a 
25,000 | General Eleotrio Aaa ag ), ^ % Cum. Pret. T oe ws 10 6% 5% 5% 94— 10 94— 10 cs T 
200,000 ‘| Do. Mort. Deb. Mas. ee Мир G Stock s a 97 —100 xd 96 — 99 К vi 
85,000 | Henley's (W. T J Telegraph orks, Ord. EL. Jee woe be b | 20 20% | 2% 11 — 15 14 — 15 144 ; 
85,000 Do a 43. Pref. ee ee ee 5 44% ee oe б m 54 5 = 54 ее * 
48,060 ort. Deb. Btook  .. .. | Stock e is Hs 108 —112 108 —112 » us 
оо T" Do буа do. Sia do. 4% ist Mort. Deb. 100 aix iix TM par 100108 ча 2% 

, verpoo er way; е ee ee ee ee oe on г Mim ee ee 

10,000 |! Do. do. Pref. £10 paid sx vi ee © 10 D 2x en f 101— 104 104 — 10} ee 8 
87,850 N Construction and Maintenance.. 19 174% | 20% | 20% 84 — 87 31 — 37 96 34} 
150,000: 4 % Deb. Вав., Мов, 1 to 21,500 Red, 1909 | 100 2 Ws i 100 —103 100 —108 % i 
640,000 | Waterloo & City Railway, Ord. Stock we ee ө» T ee | 100 8% 8% 84% 93— 96 93 —- 96 T ee 

+ Quotations on Liverpool Stocks Exchange. t Unless otherwise stated all shares are fully paid. f From Manchester Share List. 
LATEST PROCURA BLE QUOTATIQNS OF SECURITIES NOT OFFICIALLY QUOTED. 
National Electrio Free; Wiring ф—}. Oldham, Ashton and Hyde Electrio (£10 10р: ), Ord., 14 
ка | bo. do, 1. £10 pd.), 1 1610. 


Bank rate of discount 4 per cent, (September 3rd. 1903). 


*Chelsea Electricity 
City of London Elec 


0. 
County of Lond 
Do. 


Do. 
Edmundson’s Electrio 


Muriate (orystal) 
po е 

а Bisulphide о 
а Borax.. Р 
а Benzole (90 ) 


White Sugar | 
ethylated Spirit... 
at 160 C). 
Caustic (76/0) 77 

ustic oe 
ulphate vx 


Sulphate of Magnesia : ; 
Sulphur, Sublimed Flowers 
Recovered 


METALS, &o. 
b Aluminium In 
t, in ton lots 
ota 
Brass (rolled me 
(br 


uotations supplied 
Со.; f India-Ru 
M Ashby 


а Oldham—Ashton 
© Peterborough 


9 
10 
2 
2 
2 
2 
2 
s 
2 
2 
2 
2 
2 
2 
3 
2 
2 
80 
2 


Supply, 


ae d 


0. 


| s do. d 
Kensington and Knightsbridge El 0, 

" o. o. 
London Electrio Supply Corporation, oe. 

0. 0. а е as 
do. 4 ꝙ 1st Mort. Deb. Stock 

1 to100,000.. € 

95 Cum. Pref, 1—71,1 


lst Mort. Deb. 8 
Mort. Deb. Stock Red 


leotrio Ligh Ord. "S se 
n 54. БОМ. 20,081 to 40, 
84% Deb. 8 


А о. 
Metropolitan "еси! Supply, 
в о. 


2 
do. 8i 
П Eleotri 20 hting 

ectric Lig 
and Pall Mall E 


do. 


by Messrs, i—a G. 
G.P. and "eleg. 
im W. T. Glover 4 Co., 


£ 
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I. Pref. 
. Pref, 


о. 5 De 
trio Lighting 
um. Pref., 1 


„В 
Qnd Deb. 8 
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0 
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Ist Mort. Deb. В 
Ord. Ф se ee 
Stock 


Co.; b The Bri 


le 


SEPT 
IILI., 


. R 


+++ 717177447 
17717777 
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Pride 
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[IT JT | ogo 
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» Pref. 
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METALS, &o. (continued), 
Copper Sheet 
g Dpe Rod. 


(Electrolytic) Bars 


Sheet zs 
Bilver Wire 


Iron, Charcoal Sheets .. . 
Pig (Cleveland warrants) 
8, according to size 
Wire, galvanised No. `` 
Lead, English Ingot 


Scrap, 


Phosphor Bronze plain 
rolled bars & rods 


g Tin, Block .. 


ч ae 9 0 
р 
10 Ike. 


» Lia.; c Lhos, 


kspeare ; h Edward 
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Highest.| Lowest 


с 
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ee 


+14 


tti 
* 


+ 
АШ 


+++ 
* Oet 


Il LEE EE GL | 


— 7 


б. 
re 


Vol. 58, Np. 1,361, Oos 16, 1908] THE ELECTRICAL REVIEW. 687 


THE BRITISH ASSOCIATION, 
SOUTHPORT, 1903. 


EXPERIMENTS FOR IMPROVING THE 
CONSTRUCTION OF PRACTICAL STANDARDS FOR 
ELECTRICAL MEASUREMENTS. 


(Read before Section 4) 


(Continued from page 599.) 
SINCE 1901 comparisons between Flat and the manganin standards 
of the Association have been made. Table ТҮ. gives the observed 
valaes in ohms. 


TaBLB IV.— Values at 16° C. in terms of (1:01358 х Flat), assuming 
Flat unchanged. 


\ 


1903 99995 


Year. | Wolf, 1,609 | Wolff, 780 Wolff, | Wolff, 147 

1901 100012 | 1:00002 1:00014 99790 

1902 99995 | 99987 99999 99783 
| 


99987 99999 99783 


— M — ů— 


The values of 1,69), 780, 381, and 147 diminish by 17, 15, 15, and 
7 times 1075 ohms respectively in the interval 1901-1902. No. 147 
is known to be s variable coil of very low insulation resistance, and 
may be disregarded for the purpose of estimating the change in 
Flat. It is of interest as being a coil brought to Oambridge by Dr. 
Lindeck in 1892 and left with the secretary. | 

Thus the apparent falls in value of 3,715, 264, 269, 270, 288, 289, 


1,690, 780, and 381 are respectively ‘017, 015, 020, 017, ‘017, 017, 


017, 015 and 015 per cent., giving a mean of 017 per cent. 

This justifies the assumption of a rise in resistance of B.A. Flat of 
017 per cent. in the period 1901-02. 

The following tables, V. and VI., are I. and II. revised. They 
take the change in Flat into account by means of corrections applied 
to “е ego of the years 1902 and 1903. The values given 
are for 16° C. 


TABLE V. (I. Revised). Taste VI. (II. Revised). 
B.A.U. Ohms, 


Constant Flat. 


Constant (1:01958 x Flat). 


52 „ mend Rss ads mud = — — 


Year. G | H Nalder, | Elliott, | Elliott, | Elliott, 

| 3,715 104 269 “70 

| 35 
1888 | +47 x 10-5 +91 x 10 +77 х 107° — — — — 
1890 —17 +112 +90 — = = ВЕ 
1801 = — — — [413x102  — = 
1893 +108 +92 — = — = 
< — CUM B 17 х 10-5 — —81x10 5 +927 х10 5 
1898 +09 | 09 17 + 9 —16 +97 
1900 +92 !4 63 —17 +98 - 59 +27 
1901 +94 +70 17 +23 —54 +27 
1902 +78 +59 17 +21 —,6 4 YI 
1908 +58 450 17 — |-56 +2 


Tables VII. апа VIII. being III. and IV., similarly revised, show 
no marked change in any of the coils in taose tables ex-epting 147. 


Taste VII. (III. Nevis d). 
Values at 16° C. 


(1:01858 x Flat.) 


Year. Ts 


Elliott 2-8. Elliott 2%. 
1897 — 27 x 107: +7 x 10-5 
1898 — 27 +7 
1902-3 — 27 +7 
Taste VIII. (IV. Revised). 
| | 1 i | 
Year. ` Wolff,1,690. | Wolf, 780. | Wolff, 881. | Wolff, 147. 
— — — — — es, — — байл лл — —— 
; і | 
1901 100012 100002 | 100014 | 99790 
1992 1:00012 1:00004 100016 |  :99800 
| 1 00012 1 00004 100016 i ‘9.3800 


1903 
| | 


With reference to Tables V. and VI. the data for 1901-1903 show 
a rise of 008 per cent. for Е, 034 per cent. for G, and `011 percent. 
for Н, indicating that they are certainly changing coils, the 
resistance for this period increasing with time. 

From the values recorded 3,715 and 270 we have evidence that 
Flat has probably remained constant for the period 1894-1901. 
Also we infer that 264 is not & coil showing very great changes. 

Between the years 1892 and 1898 the differences between Flat and 
the coils Е, & and Н alter by the amounts 018 per cent, 009 per 
cent. and 023 per cent. respectively. The dissimilarity of these 


percentage-differences is further evidence that tbe coils have 


changed amongst themselves in this period. Comparing the 
amounts with those of the period 1901-1903, they represent quite 
normal increments of resistance. The balance of evidence in con- 


sequence is in favour of the constancy of Flat over the period 1892- 
1898, and this constancy has therefore been assumed. 

A summarised statement of tbe platinum-silver coils of the 
Association will now be as follows:— 


TABLE IX —Showing the Percentage-increase in Resistance of B.A. 
Platinum-silver Coils from 1888. 


Coll | 1988 | 1890 Em 1592 1894 | 1897 | лара | 1900 | 1901 | 1902 | 1908 
C -| =J — | = | o| o7 
P — | 068) — | 088) —| 9 09 чер eH] -09T 
G — 5021 — — 017 — — —08 - 001 — 001] O18] 0338 
H | — — 013 — 016 22 - | 008 014! -007| »018 018 
obs. | | 
3715 | — — — — com- — 0 0 0 0 0 
i m'noe j 
obs. |) 
264 | — — 41 o0m- | > — — 004 — 010 — 010 — 008] — 
| m'nee | 
obs 
269 | — — — — l com- — 009, 022 017 019] 019 
m'nce | 
obs. 
20 — — — — | com- | — 0 0 0 0 0 
m’ace 
| obs. 
288 | — — — — — i| com- lo — — — 0 
mence 
(| obs. |) 
289 | — — — — — | сош- 0 — — — 0 
{| mence | 


It will be observed that a number of the coils are steadily rising 
in value. The insulation remains good. 


Temperature Coe ficients of B.A. Coils. 


Some special observations have been made in order to obtain the 
temperature coefficients of the coile. These were carried out by 
keeping the standard coil constant and subjecting the tested coil to 


various temperatures for 12 or more hours so as to ensure no lag. 


It is interesting to note tbat the temperature coefficients of some 
of the coils are appreciably different from the old values of 1892. 


TASLE X. Showing the old and new values of the Temperature 
Coefficients of Various Coils. 


| Temperature coefficient | Temperature coefficient 


Coil. | old value, per 1? C. new value, per 1^ C. 
Flat 000277 B. A. U. 000271 B. A. U 
F 28606 „ 268 А 
9 274 „ 274 „ 
H 271 5„ 280 5„ 
3,715 000260? ohm 000307 ohm 
264 312 „ 283 „ 
269 — 285 „ 
270 — | 315 „ 


\ 


Comparison of the Unit of Resistance Employed at the Reichsanstalt 
and that of the N.P.L. 


By the N.P.L. unit is meant the unit of resistance es obtained 
from the old B.A. coils.” Assuming that all the changes have been 
successfully interpreted, the unit at present employed in the 
laboratory should be the same as that employed in the Cavendish 
Laboratory in 1898 and at Edinburgh io 1892. 

А comparison of the two units was rendered possib'e in the spring. 
Two Wolff coils, Nos. 780 and 738, of nominal values 1 ohm 
and 10 ohms respectively, were despatched to Germany last winter. 
Their values were determined їп Reichsanstalt unite (termed inter- 
national ohms) in March, and the coils immediately returned to the 
laboratory. Unfortunately both coils fell in value two or three 
parts in the bundred-thousandth figure during their journeyings. 
The values given in the table are those determined on their return. 

In addition,five new coils were received varying in value from 
Pöth to 10,000 ohms. These enabled a more complete comparison 
to be made. The laboratory value was deduced by building up 
from the unit, and also by direct comparison with coils of similar 


value. 


Taste XI.— Results of Measurements of various crils at the 
Reichsanstalt and at the Laboratory, March, 1903. 


Value— 
соп No, |Laboratory Value | ra Kelchengsalt Reſebsanstalt Value. 
ac 17 C. Certifi jate at 17? C. | Percentage Diff'r'nce. 
2 352 100007 99998 011 per cent. 

278 51 1 00011 1 00001 010 - 
780 1:00001 99991 010 ji 
738 9:9994; 9:9985 0093 „ 
2,450 1001 04 99 993 011 a 
2,449 1,000 06 999 96 010 ў 
2,448 10,000 9 | 9,992 8 011 s 


It is evident from these observations that а difference of 010, per 
cent. exists, or that— 


Resistance of Reichsans lt unit—Resistance of Laboratory unit 
= ‘00010, ohm. А . . (А) 


—— 


1 N. P L. unit = 101358 B. A. U. 


eS teeters | 
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Comparison of the Unit of Resistance Employed at the Board of 
Trade and that of the Laboratory. 


The com n of these two units is not so complete. Two 
latinum-silver units and one of manganin have been determined at 
th laboratories. The measurements taken at Teddington indicate 
that no change resulted during the journeyings of the ooils. In 
addition, one 1,000-ohm coil (Nalder, 6,863), has been determined. 


TABLE XII.— Results of Measurements of Various Coils ot the Board 
of .Trade Offices, and at the Laboratory, February and March, 1908. 


| 


T - | Laboratoi Deduced Laborato 
Coil No. “ire, po^ ies A B. O. T. valid: value ВОТ. 
Elliott, 270 16 0° C. 1:00006 1:00010, — 0043; per cent, 
Elliott, 264 16 0? C. 1:00008 1000145 — 0063 „ 
Wolff, 381 16 0° C, 1:00015 1000217 — 006 „ 
Nalder, 6,863 | 15:84° С. | 999-13 


999°1, — 


The exact relationship between the B.O.T. unit and that of the 
laboratory is therefore still incomplete. It seems fairly certain 
however that— 

. Resistance of Laboratory unit—Resistance of B. O. T. unit 
= 00006 ohm, a difference of 006 per cent. e. (B) 

From the two relationships— 

Resistance of Reichsanstalt unit—Resistance of N.P.L. unit 


= 0001035 ohm. 
Resistance of Laboratory unit— Resistance of B. O. T unit 
= 00006 ohm, 
we have 
Resistance of Reichsanstalt unit— Resistance of B.O.T. unit 
= 00016, ohm, а difference of ‘016, per cent. Р (0) 
The present values of the B A. coils are as follows :— 
TABLE XIII. 
Coll. Temperature. Resistance. | eflent Der iO. 
Flat 16°0° C. 1:00050 B. A. U. 000271 B. A. U. 
F : 1:00083  ,, 000268 „ 
G : 99976 „ 000274 „ 

H | » 99976 „ 000280 „ 
3,715 i 1°00050 ohm 000307 ohm 
269 d 100089 „ 000285 „ 

270 н 100006 „ 000315 „ 
288 i 100080 „ 00310 „ 
289  ' Н 100026 „ 0026, „ 


Тһе Wolff manganin coils of the Association аге also given at 
16° C., with s temperature coefficient to be applied for small ranges 
of temperature only, since it is by no means а linear function. 


TaBLE XIV. 
Coil. Temperature. Resistance. | ташыш 3 
1,690 16 6° ©. 1:00012 ohm | *00001 ohm 
780 Е 1:00002 „ | 00001 „ 
381° : 100016 „ | 00002 „ 
147 ч 993800 „ | 00001. „ 


No. 381 is a manganin coil belonging to the Board of Trade. 


As has already been explained, the values are given in terms of 
the Laboratory unit, which represente 10° C. d. S units of resistance 
as determined by Lord Rayleigh and Mr. Glazebrook at Cam- 
bridge ; it has been assumed that the inter-comparison of the coils 
enables that unit to be recovered. 

Appendices I. and II. of the present Report afford the means of 
connecting this unit with those of the Board of Trade, derived from 
it in 1891, and of the Reichsanstalt, and also with the ohm or 
international ohm—the resistance, that is, of a certain column of 
mercury. 


APPENDIX II. 


‚ The relation between the international ohm (106°300 cm. Hg. weigh- 
tng 14°4521 gms. at 0° C.) and the unit of resistance employed at the 
NM. F. L. Preliminary note, ty F. E. Surf. 

(From the National Physical Laboratory.) 


The following measurements of six mercury tubes indicate the 
progress made in this inquiry, and also the relation obtained :— 
— — ———ꝛ— 


Conical | 
L correc- a b 
Tube. 8 песие 
. engthfor | ——  — һ—а 
Length at |(u—D x 1 int. ohm. Calculated Mean 
P c. 10, 8 
int. ohm. | Lab. unit. 
U 62:0731 5, 62 1319 | 99905 99913 00008 
V 73 5000 18 73:4759 1000393 100041 00008 
G 116507 9 116 478 100025 1 00035 00010 
X 65:6338 25 65°6354 | 099997 | 100007 00010 
* 62 1867 15 62:2382 99917 99926 00009 
2 685199 8 68:5057 1 00021 100029 00008 
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Thus, laboratory unit of resistance = 99991 int. ohm. 


[Tae above figures'are intended as merely provisional.] 


With respect to the measurements of the cross-sections, the 
uniformity of the results shows that an accuracy of 001 per cent. 
may be relied upon. Four methods of measuring the resistance 
will ba employed. At present only two of these are completed. 
The values in each horizontal line refer to different fillings'; they 
ате quite concordant, as the values given in the following table 
show :— 


Fes stance in Laboratory (N.P.L.) Units of Mercury Tubes. 


Tube Resistance at 0° С. Resistance at Ф C. 
: Potentiometer. Kelvin double bridge. 

99913 99913 

U | 99912 99912 
99914 99914 

1:00041 1:00041 

ү | 1 00044 100044 
1:00040 | 100039, 

1:00034 1:00035 

а | 1 00036 | 1`00036 
100035 | 1 00035 

100007 | 1:00007 

X 1 00006 100006 
100007 100006 

99926 | 99926 

Y | 99927 | 99926 
99925 | 99925 

100030 1:00030 

Z | 1.00029 | 1:00029 
100029 | 1.00029 


REVIEW. 


Trade and Empire. By JohN B. C. KRRSHAw, F. I. O., 
F. S. 8. London: P. S. King & Son, Orchard House, 
Westminster. 


Too large to be described as a Tract for the Times, too 
small to be referred to as a book, Mr. Kershaw's work may 
be stated to be a substantial pamphlet on the question of 
the hour, with the further reoommendation that it occupies 
an exceptional position amongst writings on this subject, 
in that Mr. Kershaw places his facta and argumenta before 
his readers in sober language, and free from the denuncia- 
tion and invective which are so prevalent amongst Fiscal 
Policy propagandiste. This is, perhaps, in part because 
he wrote before the controversy became a controversy, the 
present work being, in the main, а republication of articles 
in the “reviews” from 1897 to the present year. In his 
preface, the author relates that he commenced his inquiry 
in 1897 as а Liberal Free Trader, and “ended it in 1901 
with opinions that are fully set forth in the third and fourth 
articles of the series.” The third and fourth articles of the 
series are entitled “The Promotion of Trade within the 
Empire,” and “The Colonial Office Conference and Pre- 
ferential Trade within the Empire.” They were respectively 
published in June, 1902, and February, 1903, and they 
contain mach that has recently been very much enlarged 
upon. 

70 pen to criticism or commendation as the contents of 
such a work must be, according to the standpoint of the 
“ reviewer,” we prefer to leave the criticism to the reader, 
and to recommend all who desire to study the fiscal problem 
to get Mr. Kershaw’s work and form their own con- 
clusions. 


AUSTRALASIAN ELECTRICITY WORKS. 


Wr are indebted to the proprietors of the Jronmonger for permission 
to reprint the following table of Australasian electric light and 
power works from Australasian Hardware and Machinery. The 
statistios are corrected up to August last: 
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A SWANSEA ELECTRIC TRAMWAY 
SPECIFICATION. 


Scope of Contract.—Contract A.— Supply and erection of poles and 
overhead equipment for about 84 miles of tramway route. Con- 
tract B.—Supply, delivery, laying, fixing, and connecting of ducts, 
troughs. cables, feeder boxes, &c., for above. 

Number of Poles required.—574 А type ; 101 B type. 

Type of Pule.—To be either lap-welded steel tubes or solid 
drawn steel tubes. Type A, if lap-welded, to weigh 962 lbs, if 
solid drawn three-section tube 710 lbs, or if solid drawn stepped 
tube €50 lbs pe B under similar conditions to be either 
1 593 lbs. 1,050 lbs., or 1,019 lbs. The effective length of each pole 
to be 31 ft. 

Pole Tests.—Temporary deflection not to exceed 6 in. with the 
fcllowing weights applied at a point 18 in. from end of pole, the 
pole being fixed for а distance of 6 ft. from other end :—Pole A, 
750 lbs.; pole B, 2,000 lbs. Temporary deflection under similar 
conditione, for deflection 9 in., pole A, 1,350 lba.; ditto. 8'5 in., 
pole B, 3,500 1bs. "These latter weights are not to produce & 
greater permanent deflection than 4 in. 

Pole Accessories.—To meet specification requirements, which are 
on the whole reasonable 

Trolley Wire.—To be 2/0 S. W G. gaure. 

Guard Wire.—To be seven-strand No. 8 galvanised steel wire, 
all guard wire span wire being sever-strand No. 14 similar wire. 
On certain sections to be phosphor bronze wire. 

Overhead Fittings.—To have all metal parts made of bronze. 


Trolley ears to be not less than 18 in. Insulating material to be 


approved by engineer. Frogs to be operated in an approved 


manner. 

Insulating Materiol Test.—After soaking in tepid water for one 
week to withstand when wiped dry, an alternating pressure of 2,С00 
volts applied for three minutes between metal parts. 

Special Work.—The sum of £1,000 is to be reserved for special 
work involved in crossing one swing and one drawbridge across the 
docks. The successful tenderer will be required to submit a scheme 
for this part of the work. 

Samples.— In connection with Contract A, 23 samples of materials 
proposed to be employed are to be sent in with each tender, and 
with regard to Section B, 27 samples, making 50 samples, for the 
two contracts. 

Contract B.—This is divided into two sections, and tenderers must 
quote for both, one section includes the supply and delivery on site 
of the ducts, conduits and other stoneware required, the other the 
delivery of cables, feeder boxes, &c., and the laying and drawing-in 
of the whole of the material. 

Туре of Condusts.—To be of either Doulton & Co., Albion Clay 
Co., or other approved make. The multiple way ducts may, if 
vreferred, be made up of а number of separate pipes not less than 
3-in. internal diameter. ` 

Tests for Ducts.—Among the specified tests are the following: 
They must be able to withstand a pressure of not less than 23 tons 
applied vertically on top of ducte. After being dried and weighed, 
they shall be immersed in water for 16 hours, and reweighed. The 

increase in weight must not exceed 23 per cent. 
~ Troughing.—A certain length of earthenware troughing is to be 
eupolied and laid, the cables being embedded in solid bitumen. 
Cables —All cables to be of unsheathed waterproof non-hygroscopic 
type— i.e, insulated with vulcanised bitumen or similar material. 
At two points the cables have to be Jaid across the docks, and at 
these points are to be of a suitable submarine type, steel armoured. - 

Feeder Boxes.—Twenty-six to be supplied, each with six switches 
and fuses, two of 300-ampere capacity, four of 150-ampere capacity. 
Lightning arrester and telephone connections to be provided for 
each box. 

Specified Date of Completion.—Twelve months, with the exception 
of certain specifled portione, which must be completed in six 
months. 

Penalty for Late Completion.—Ove per cent. of the total price of 
each contract for each week's delay beyond apecified date. 

Period of Maintenance.—Twelve months from date of com- 
pletion. 

Arbitration.—8ee comments. 

Terms Payment.— Eigbty per cent. of value of work done on 
monthly certiticates granted by the engineer, 10 per cent, when 
tramway is opened for traffic, 10 per cent. at end of period of main- 
tenance. 

Date for Receipt of Tenders.—October 31st, 1903. 


This specification has been issued by Mr. C. A. L. Prusmann, 
the borough electrical engineer to the Swansea Corporation. In 
several respecte it falls far short of the ideal which many of our 
best known engineers have been striving to reach in the specific- 
tions they bave prepared during the past two years. 

The general conditions are іп many cases too binding upon tte 
contractor and too lax in defining the responsibilities of the pur- 
chasers. The apparent aim of the compiler of the specification has 
been to avoid extras, the result being that the contractor must take 
all risks and include them at a price in his tender. The Corpora- 
tion will find that this method will be far more costly than a 
demand for schedule rates from the successful tenderer for the work 
and the ordering of each item as 16 is found to be necessary by the 
engineer. It is stated that the specification is to receive a strict 
literal interpretation, and only questions of price are to be referred 
in cases of dispute to arbitration, and these after the work has been 


Ш ' 


completed. Since in several points the clauses in the specification 
do not agree, literal interpretation is difficult, but in all probability 
the contractors would have little difficulty in securing the assent of 
the engineer to the necessary modifications of the phrasing. 

It would be well for tenderers to agree together to ask for some 
limitations in the powers of the engineer; at present he may make 
such demands upon the contractor and yet keep within the letter 
of the general conditions that any chance of the contractor's 
meeting bis expenses, let alone making a profit, may be destroyed. 
This will need to be done carefully, since tenderers are prohibited 
in the specification from making any modifications in any detail in 
theiroffer, It ів, however, out of harmony with the spirit of the 
day to disqualify any tenderer who only takes exception to what ig 
manifestly unfair. | 

Dealing with the specification itself the compiler in many cases 
specifies not only results, but alao the means to be adopted to attain 
those results. In the case of cables it is asking too much for the 
contractors to provide the test pressure in either direct or alter- 
nating current at the desire of the engineer. Practically all makers 
arrange to test with alternating pressures, and might find it both 
expensive and inconvenient if suddenly called upon to supply high- 


pressure direct current. 


It is open to the engineer to demand that a total length of 
eight yards shall be cut off all or any lengths of cable for the purpose of 
bendiog tests. The contract price is determined from a schedule at 
a fixed sum per yard laid, and no mention is made as to how the 
contractor is to charge for the 8 yards cut from possibly every dium 
of 400 yards orso. The specifications demand that no less than 50 
samples are to be forwarded by each tenderer for the two contracts. 
This seems to be а needless inquisition, for in some cases such as 2 ft. 
lengths of ducts it is specified that they must be supplied by definite 
makers, and surely one sample of the same thing should be 
sufficient. 

We feel strongly that the engineer is thus putting all tenderers 
to needless trouble апа expense, by demanding what appears to be 
an excessive number of samples, without obtaining for his Corpora- 
tion any corresponding advantage. 

The. present seems & case where the attention of the engineer 
might be drawn to the wide difference between the general oon- 
ditions attached to his specification and the model set of general 
conditions as prepared and approved by the Institution of Electrical 
Engineers. It is possible that such an examination would result 
in the elimination of those clauses which, in their phrasing at least, 
appear to be contrary to the best practice of our time. 


WOLVERHAMPTON AND THE LORAIN 
SYSTEM. 


Tux monthly meeting of the Town Council took place on Monday, 
and the principal business for consideration was s report from the 
Tramways Committee dealing first with the question of tramway 
intercommunication with the outlyiog district“, and next the pro- 
posed extension of the tramways on the Lorain system. On the 
question of intercommunication, the Committee in their report 
state that they fully considered the matter with a view to 
thoroughly and definitely settling it. The report proceeds :— 


The routes to be dealt with аге: — 

(a) Dudley Road. 

(b) Willenhall Road. 

(c) Wednesfleld Road. 

(d) Waterloo Road. 

There are other routes upon which the Corporation have power under the 
Corporation Act, 1899, to construct tramways, namely :— 

(e) Penn Road (with which is combined Lea Road). 

(7) From Prince's Bquare along Stafford Street, to Stafford Road and Can- 
nock Road. 

(9) From St. Mark's Church to Cleveland Road. 

But with regard to these three routes your committee felt that the present is 
not for various reasons an opportune moment at which to report, nor is there 
any pressing necessity for carrying out these extensions, nor for out-lining now 
a future policy in regard thereto, rave that such а policy must, to a oertain 
extent, be governed by the submissions contained in this report with regard to 
routes a, b, c and d. 

With respect to these latter routes, your committee instructed the borough 
electrical engineer to present figures which would show the comparative costs 
of equipping the lines, either on the Lorain surface contact or the overhead 
system. 

In addition to these figures, your committee had to consider, when coming to 
a Aa ов аз to which system to recommend to the Council, the following 
points :— 

1. The fact that the Council had already decided on the Lcrain system for the 
Tettenhall, New Hampton Road and Bilston Road lines. 

2. The question ot a break of communication at the borough boundaries 
should the Lorain »ystem be generally adopted. 

8. Toe difficulties of operating a dual system within one area. 

4. In case the overhead system should be adopted, the necesssity of equipping 
either Piper’s Row and Bilston Street with the overhead system, in addition to 
the existing Liorain system, or else the expense of fitting all overhead cars with 
skate айас! ment, and also 

5. (Though common to both systems) the question of whether single or double 
track should be laid down along the routes to be constructed. 

After pa ae considering all these uuestions your committee came to the 
conclusion, with but three dissentients, that the system to be adopted on the 
routes a, b, c and d, must be the Lorain system. But your committee felt 
that they should also give in this report reasons for the conolusion at which 
they had arrived. and also make specific recommendations with regard to the 
question of double or single track, and as to the order in which the work of con- 
struction should be carried out. 


Toe report then deals first with the question of the cost, &c., and 
next the break in communication at the borough boundaries, This 
is the deliverance of the Committee as to the cost :— 

“Reference should be made to the detailed comparative state- 
ment of the borough electrical engineer, which shows the 
difference in capital cost and annual expenditure between the two; 
systems ; but this difference, although it received due.consideration ; 
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from the Committee, was largely over-weighted by the fact that the 
Council bad decided upon the Lorain system upon the Tetten- 
hall, New Hampton Road, and Bilston Road routes; and conse- 
quently new factors had been introduced into the situation which 
would materially affect ti is monetary difference. The decision of 
the Council operated adversely to the overhead system being intro- 
duced into the borough, inasmuch as the borough electrical engi- 
neer advises, that should that system be adopted on any route 
within the town, it would entail the necessity of either equipping 
Pipe rs Row and Bilston Street with the overhead system: in 
addition to the existing Lorain system, or else the expense of 
fitting overhead cars with skate attachment. For, unless the cars 
were made interchangeable, additional spare cars would have to be 
kept in the sheds to meet an emergency, in excess of what would be 
necessary if the undertaking were worked on one system. Besides 
this, there would be the many and important objections to the 
working of a dual system within one area of control Again, 
preferential treatment would be accorded to the better class roads 
and streets of the town to the detriment of the inhabitants living 
in the poorer districts, were the overhead system to be laid down 
in any part of the borough after the Lorain system had been 
adopted for the Tettenhall, New Hampton, and Bilston Roads. On 
the otber hand, should the Lorain system be adopted throughout, 
the necessity for the cars carrying two equipmente, which would 
add materially to the amount of electric energy required to drive 
them, and the unsightliness and danger of the poles in some of the 
most important and crowded streets in the borough, would be dis- 
posed of. 

© ing all these facts into consideration, your Committee came 
to the conclusion that the difference in ‘capital cost and annual 
expenditure between the two systems would be out-weighed by the 
advantages to be gained by the maintenance of one, and only one, 
system ; and that the only possible policy is to extend the Lorain 
system throughout the borough.” 

Respecting the break in communication at the borough 
boundaries, the report proceeds :— 

* Your committee had to consider whether the inconvenience of 
changing cars was such a serious drawback as to involve laying down 
the overhead system, especially considering the fact that the Cor- 
ават have no power to run outeide the lines specified in the 

olverhampton Corporation Act, 1899. This question could only 
apply to the Dudley Roadand Willenhall Road routes. In settling 
the point, your committee had to guide them, the fact that on the 
Bilston Road the break in through communication has had no 
serious effects, as has been practically tested by the traffic returns, 
which have steadily increased. For instance, the increase of 

gera carried during the month of August this year was 26,849 

equivalent to £192 14s. 7d.), as compared with the same month last 

year, during the existence of the Exhibition, as is shown in the 
following table :— 


| ! Receipts Pas- 


Car-mil 
= | mas | Ree | шлу 
August, 1903 ... T 9,799 | £485 8 6 | 1189d.| 97,096 
August, 1902 ... сез 6,487 292 13 11 | 10834. | 70,247 
Increase . | 3,312 ' £192 14 7 | 1(6d.| 26,849 


“То this argument should be added the important fact that it lies 
with the outside districts alone to determine һа there shall always 
be an overhead car to meet a Wolverhampton car at the boundary, 
во as to minimise to the greatest extent possible the inconvenience 
consequent upon a change from one car to another. It is equally 
open to the outlying districts to bring pressure on the British 
Electric Traction Co. to run through cars into Wolverhampton, 
from Dudley, Bileton, and Willenhall. This would be quite 
possible in view of the fact that the Corporation, sometime ago, 
made an Offer to the company which would permit them to run 
through cars into Wolverhampton (by affixing skate attachments), 
upon terms to be agreed upon, and failing agreement by reference 
to the Board of Trade, such terms acknowledging two broad 
principles, vis., that the Corporation must absolutely control its own 
traffic; and, secondly, that they should take all earnings within the 
borough. Any other arrangement, by which a competitive system 
would exist, would be prejudicial to the financial interests of the 
under taking. It may be mentioned that shelters will be provided 
at the termini of the respective boundaries. 

“Should the Council adopt the resolutions contained in this report, 
your committee would then be open to receive proposals from the 
company under the offer before alluded to, and to make such 
arrangements as might be found practicable and suitable. But, even 
if the company do not avail themselves of their power in this 
direction, your committee feel that tbe inconvenience of changing 
from car to car ia not so great, especially if the two systems run in 
conjunction with one another, as to involve the adoption of the over- 
head system, and the consequent extra expense and innumerable 
difficulties. Therefore, your committee decided, that from thia point 
of view also, they must adviee the Council in favour of the Lorain 
system.” 

The Committee add that when the routes a, b, c and d are ready 
for traffic, the additional cars required to work them can be housed 
—and this whether they be on the Lorain or overhead system—by 
building an additional bay, as and when required, on to the exist- 
ing car-shed, at a cost of about £4,000. 

The report concludes with the following practical mcommenda- 
tions :— 

That the Lorain surface contact system he adopted on the follow- 
ing tramway routes, viz, Dudley Road, Willenhall Rad, Wednes- 
field Road, and Waterloo Road. 

That the tenders of Mr. Herbert Holloway, of Wolverhampton, 


for the construction of the permanent way on the above routes, at 
the following sums, be accepted, viz. :— 


Dudley Road... ose os .. 411.582 10 
Willenhall Road ... бз 385 8.700 0 
Wednesfield Road ... i em 7,482 1 
Waterloo Road T m E 6200 0 


That the consent of the Board of Trade be obtained, where 
necessary, to any slterations made under tbe authority of Section 
28 of the Wolverhampton Corporation Act, 1899, and that the Town 
Clerk be empowered to apply for such consent, and to give all 
necessary notices to frontagers, if required, and to obtain their con- 
sents, if and when necessary. 

That the routes above mentioned be equipped with the said 
system, in accordance with the prices scheduled to, and the terms 
contained in, the contract between the Corporation and the Lorain 
Steel Oo., dated July 26th, 1901, subject, however, to such varia- 
tion and modification as may be agreed upon between the Corpora- 
tion and the company ; and that the said routes be constructed and 
equipped in the following order, namely :— 

(a) Dudley Road. 

(5) Willenhall Road. 

(c) Wednesfield Road. 

(4) Waterloo Road. 

That the Finance Committee be requested to raise all requisite 
moneys in such manner as they may deem most advisable, and, if 
necessary, to raise Wolverhampton Corporation stock, for the 
purpose of defraying the costs, charges and expenses of the works 
referred to in the foregoing recommendations. 

[Three members of your committee, namely, the Mayor, Mr. 
Alderman Gibbons and Mr. Councillor Allen, voted against the 
adoption of this report.] 

Appended to the report is a communication from Mr. W. A. 
Luntley, tramway manager, who speaks purely from an operating 
point of view. Не says :— 

“In my opinion, the introduction of a dual system of tramwavs 
in a town the size of Wolverhampton would lead to many diffi- 
culties, as, unless we kept & good number of spare cars for each 
system, we could not properly cope with the traffic on holidays or 
special times, such as Bank Holidays, race meetings, football 
matches, flower show, &c.” 


Since this article was written the Council has made up its mind, 
by s large majority, to extend on the Lorain principle. The 
proceedings at Monday's meeting are referred to in our Trac' ion 
Notes " to-day. 


NEW LIQUID CONTROLLER. 


Messrs. STEBEL, PEECH & Tozer, Lrp., of Sheffield, and their elec- 
trical engineer, Mr. Н. E. Bowen, have patented and put on tbe 
market a new liquid controller, designed to meet the requirements 
of general engineering work, and specially adapted to cope with 
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SroTicnaL ELEVATIONS OF CONTR( LIEB. 


rough usage and dirt. It iss simple and compat device, having no 
gear wheels, balance weighte, keyways or set screws, and it can be 
repaired by an ordi: ary mechanic. 

A large number of these controll. rs have l een installed at the 
n.akers’ works in connection with motcrs on tkeir live roller gear, 
skids, and pull-over gears, ai d in their cogging, billet, axle, uim 
rail, and ordinary nil mills. The motors used tre 30-в н.р. thre. e 
turn series-wound tzsamway motors, capable of w.thstanding large 
over-loads, and it is considered that this is & most severe test, 
as these motors have to be started and reversed under full-load 
hundreds of time daily, and there is also, ia tremendous amount 
of metallic dust and dirt to contend with. The same pattern of 
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ontroller is being used for the control of their electrical travelling 
ranes, b ing derricks, falling weight testing machines, &с. 

The electrical circuit is made and broken on the liquid. and a 
special short-circuiting contact is arranged projecting from the side 
of the tank for cutting out the liquid resistance; thus removing all 
possibilities of “sparking” on the reversing switch rings and 
contacts. 

Special attention has been given to the construction of the tank 
which contains the liquid, to ensure good insulation, freedom from 
splashing and steady control. There are cast on the tanks small 
pockets to receive the insulation and to prevent the vapour acting 
detrimentally on the insulation between the dipping plates, 
supports, and the tank. 

he figures given herewith illustrate the construction of the con- 
troller, of which the following is a description. 

Three concentric brass rings, Aaa, are supported upon short legs, 
B, resting upon and secured to an enamelled slate base, c; the 
second or intermediate ring is divided by cutting out a short 
portion on opposite sides, the spaces so made being filled in with 
some ron-conducting material. 

The switch contact boxes, к, are carried by two arms of unequal 
length, ку and z, mounted on a central vertical shaft, c, on the tcp 
of which is fixed a hand wheel, н, by which the switch is operated. 
These contact boxes travel in annular spaces, I, between the rings, 
44. That upon the short arm, I, travels between the central 
divided ring and the smaller ring; that upon the long arm, F, 
travels between the central divided ring and the outside ring shown 
in fig. 1. The contact pieces, >, carried in the contact boxes, E, are 
pressed against the opposite sides of the rings by the action of a 
spring placed between them. 

The dipping tank, k, is fixed below the base, с, which supports 
the switch rings, a; it is provided with lips, N, to prevent water 
splashing over when the switch is used upon travelling cranes and 
other moving machinery. 

The dipping plate, о, has a vertical movement through a suitable 
guide, Р. It is raised and lowered by means of а roller, o, carried 
upon the upper end of the guide rod, 8, which engages between the 
two opposite edges of an inverted crescent-sbaped clot, в, in the 
periphery of a cylinder, T, carried by the central shaft, с, before 
mentioned. 

The central portion of the slot is ite highest poiut; therefore, 
when the wheel, B, is turned so as to bring the contact pieces to 
rest against the insulating blocks, p, on each side of the middle 
ring, the current is cut off from the outside and int ide rings, the 
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Fic. 3.—S8xT or THREE CoNTROLLEBS. 


roller, o, will also have been raised to ite highest point of travel in 
the groove and the dipping plate raised out of the liquid. If the 
hand wheelis now turned to the right or left the dipping plate 
descends. 

The contacts are so connected that the current always flows 
through the fields ofthe motor in the same direction, but when the 
switch is turned to the right or left, as the case may be, the 
direction of the current in the armature is reversed. 

There are & number of advantages to be gained by installing 
liquid resistance controllors in the place of metallic, viz.: They are 
free from burn-outs, overheating, sparking, and irregular steps ; also 
the required resistance can be got by altering the density of the 
liquid апа the shape of the dipping plate, and such controllers are 
suitable for controlling motors of any horse-power at any voltage up 
to 900 volte. 

The repairs and maintenance are practically nil, as the only 
wearing paris are the dipping plates and short-circuiting contacta ; 
these can be changed in a few minutes at a nominal cost, and when 
used for controlling motors on crane work will last for а very long 
time. The only attention necessary is the addition of an occasional 
supply of liquid to make up for evaporation. 


ELECTRICAL COMPANIES AND THE LAW 
OF NEGLIGENCE. 


[FROM OUR LEGAL CONTRIBUTOR. | 


\ 


A CASE is reported in a recent number of the Law 
Reports which is of some interest to contractors who under- 
take the laying of electric railways, or the erection of gene- 
rating stations. In the course of operations, every part of 
the work has to be inspected by an engineer on behalf of 
the company or corporation for whom the contractors are 
working. If the engineer or inspector wishes to carry out 
the work thoroughly, he must expose himself to the risk of 
accident. If an accident occurs, the question at once arises 
whether the contractors are liable to pay damages for the 
injuries which result. This problem arose in a concrete 
form, and was decided in the Court of Appeal at the end of 
the last sittings. - 

The defendant was contractor for makirg a tunnel for a 
tube railway, and hed constructed, for the purpose of 
carrying out the work, a temporary line on which an electric 
locomotive ran. This locomotive was used to draw trucks 
containing the excavated material to a spot where it could be 
brought tothe surface. It was not fitted for passengers, and 
the defendant had directed that no one should be allowed to 
ride on it but the driver and a guard. It had, however, 
been used to carry officials in the employment of the 
defendant and of the railway company, with the knowledge 
and concurrence of the defendant’s representative. The 
plaintiff was an inspector of works appointed by the engineer 
of the railway, and. he accepted from the defendant's time- 
keeper, who was riding on а locomotive, an invitation to be 
conveyed by it to his destination. Ап accident happened 
while the plaintiff was on the locomotive, and he sustained 
injuries. In an action to recover damages from the de- 
fendant in respect of these injuries, the jury found that the 
plaintiff was on the locomotive for his own convenience, but 
with the permission of the defendant's representative, and 
that the accident was due to the negligence of the defendant's 
servants. It was decided by the Court that the defendant 
must be taken, through his representative, to have permitted 
the plaintiff to ride on the locomotive, and that his liability was 
that of a person who undertakes the carriage of another 
gratuitously ; that the duty in such a case is that the care 
exercised must be reasonable under the circumstances; that 
there was evidence of such a failure of due care on the part 
of the defendant’s servants as would make him responsible 
for damage arising therefrom ; and that the plaintiff was 
entitled to judgment. 

At first blush it may not appear that the relationship 
between the inspector and the contractor was such as to 
justify his bringing successful suit against him in these cir- 
cumstances; but a glance at some earlier cases which deal 
with the liability of a person to make good any damage sus- 
tained by bare licensee on his premises will serve to show 
that the law has been correctly interpreted. 

In another case it appeared that the plaintiff sent a heifer 
(which was put into a horsebox) by rail toa certain station. 
When the train arrived at the station, there were only two 
porters available to shunt the horsebox to the siding, from 
which alone the heifer could be delivered to the plaintiff. 
In order to save delay the plaintiff assisted in the shunting 
operations, and while so employed he was run against and 
injured by a train being negligently allowed by the defendante’ 
servants to come out of the siding. "There was evidence that 
the station-master knew that the plaintiff was assisting in the 
shunting and that he assented to his doing so. It was 
decided in the Court of Appeal that the plaintiff was not a 
mere volunteer assisting the defendants’ servants, but was on 
the defendants’ premises with their consent for the purpose 
of expediting the delivery of his own goods, and the defend- 
ants were therefore liable to him for the negligence of their 
servants, It will be seen that this is a parallel case to that of 
the inspector; for in allowing the owner of the heifer to 
assist in the loading, the railway company impliedly under- 
took to exercise reasonable care so as not to inflict any 
injury upon him. 

The distinction to be observed between the liability of 
those who carry passengers or goods and those who merely 
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allow persons to come upon their premises will be apparent 
to anyone who compares the above case with that of Gautret 
v, Egerton (L.R. 2 C.P. 371). In that case the defendants 
were possessed of a piece of land with а canal and cuttings 
intersecting the same, and of bridges across the canal, and 
cuttings communicating with and leading to certain docks, 
which land and bridges were used with their consent and 
permission by persons proceeding to and coming from the 
docks. It was alleged that they wrongfully and improperly 
kept and maintained the land, canal, cuttings and bridges, 
and suffered them to be in во improper a state and condition 
as to render them unsafe for persons lawfully passing along 
and over the land and bridges towards the docks. The 
plaintiff, who was lawfully passing over and using the 
bridges, through the negligent conduct of the defendants, 
fell into one of the cuttings and was drowned. It was 
decided by the Court that the defendants had not been guilty 
of any actionable breach of duty. 

Again, in the case of Ivay v. Hedges (L.R. 9 Q.B. 80), 
the defendant was the landlord of a house which was let out 
in apartments to several tenants, each of whom had the 
privilege of using the roof (which was flat and covered with 
lead, having an iron rail on ita outer edge) for the purpose 
of drying their linen; the access to the roof being by means 
of a low door at the stair-head about 2 ft. from the rail. 
The plaintiff, who occupied one of the rooms, went upon the 
roof for the purpose of removing some linen, when, his foot 
slipping and the rail being out of repair (and known by the 
landlord to be 80), he fell through to the courtyard below 
and wasipjured. It was decided that the mere license to the 
lodgers to use the roof as а drying ground imposed no duty 
upon the defendant to fence it or to keep the fence in repair. 

The above principles were clearly adopted by the Master 
of the Rolls in the case under review, when he said :— 

„There is an obvious difference between the measure of 
confidence reposed and responsibility accepted in the case of 
a person who merely receives permission to traverse the 
premises of another, and in tbe case where a person or bis 
property is received into the custody of another for 
transportation.” 

To point the moral of this case, we may consider what 
would the position be if the accident bad occurred in 
another way. Suppose, for instance, the inspector had 
stumbled over something in the tunnel and injured his leg ; 
in that case the contractors could not have been held liable. 
So it is conceived if an inspector visiting a generating station 
suffered from a fall, he could make no valid claim against 
those who were erecting the bnilding. 


THE BOROUGH COUNCIL ELECTIONS. 


[COMMONICATED. | 


Next month the municipal parliaments will be elected, and it is 
to be hoped that more general interest will be taken in them than 
is usually the case. There appears to be more disposition on the 
part of large ratepayers to check the extravagances which have arisen 
out of the growth of socialistic principles in local governing bodies, 
and this msy lead to improvement in the constitution of the 
councils. 

In the provinces, the local elections have always been conducted 
upon more or less political lines; to such an extent, indeed, that the 
results of the conteste have been received as indications of public 
opinion upon Imperial affairs, and in recent times similar party 
spirit has been promoted in the metropolitan boroughs. 

At the elections in 1900, it was & common thing to see such an 
announcement as the following, in the colours of the party appealed 
to for support :—'' Vote for Blankinsense, the Unionist and Mode- 
rate candidate, supported by the Conservative Associations." Not а 
word is there here about tbe fitness of the aspirant for municipal 
honours to deal with such mere local matters as drainage, repair, 
maintenance and lighting of thoroughfares, administration of Build- 
ing and other Acts for protection of the inhabitants, prevention of 
food adulteration, and sanitary precautions. АП such matters are 
ignored, and the vote given not to secure efficiency in local 
management, but merely the creation of centres of influence for а 
political party. 

As it has been pointed out, the duty of the authorities is to keep 
their districte clean and nealthy, and to see that household neces- 
saries are good and wholesome, and if the management of the 
elementary schools is added to the work of the borough councils, 


the assistance of women on the councils will become of essential 
importance. 

Among the burning questions at the forthcoming elections, muni- 
cipal trading will be most prominent, and the resulta of the electric 
supply and tramway undertakings will be among the most interest- 
ing facta for the ratepayers. 

In the borough of Lewisham, the extension of tramways is the 
question upon which the elections are likely to turn, and in this 
case the issues are somewhat complicated. 

Itis peculiar that while the tramways in the south of London 
аге in the hands of the London County Council, those in the north 
of the metropolis are managed by private enterprise, with the result 
that, во far as the ratepayers are concerned, the financial resulta are 
decidedly against the muncipal trading; but, as the extension of 
the tramways in Lewisham is strongly desired by a large section of 
the community, they will vote for the candidate who supports them, 
whether municipally worked or not; but, opposed to this section, 
are those who object to the speculation at the risk of the ratepayers, 
while favouring the improved means of communication so essential 
to the convenience of the borough. 

The London County Council are ready to carry out an extensive 
scheme, involving s large sum for street widenings, which many 
ratepayers would prefer to be provided by a private company rather 
than out of their own pockets. 

The position of Marylebone with respect to the electric lighting 
undertaking will no doubt exercise a salutary influence on the rate- 
payers at the approaching election, and prompt more interest ia 
local management than heretofore. As matters at present stand, 
the advocates of municipal trading have landed the ratepayers in a 
liability of 18s. in the £, which, if levied, would raise the rates to 
24s. in the £. In this instance, playing with edge tools has proved 
а dangerous proceeding, and no doubt the lesson will be taken to 
heart. 

As the Afunicipal Journal says: To run a candidate who is in 
favour of the electric lighting undertaking will apparently be to 
court disaster, and yet the enterprise must be carried on by the 
local authority; and they add, was there ever such a muddle in 
political municipal elections ? " 

It is certainly a case of locking the stable door after the horce ів 
stolen; but it is an object lesson which will not be lost on rate- 
payers, and it may provably encourage them to do their duties аз 
citizens more effectively than in the past. 

If ratepayers in each of the municipalities would employ a local 
accountant to get out a statement of the financial result of their 
electric supply undertakings, basing the accounts upon the sound 
system of providing for depreciation, obsolescence, and a fair pro- 
portion of the town clerk's, borough sarveyor’s aud other establisb- 
ment expenses, 16 would do more to put an end to further municipal 
trading than all the theories of its opponents. The breeches 
pocket argument is a mighty one, the most unsound policy being 
tolerated if it is supposed to pay; while money can be borrowed 
ad libitum, aud loans piled up, reckless trading is permitted ; but ask 
the ratepayers to pay directly for the luxury, and then, like Mar) le- 
bone, the advocates of such enterprises are at a discount. 

Let a start be made with the electricity accounts of the borovyas 
of Hackney, Hammersmith, Hampstead, Islington, Shoreditch, 
Southwark, Stepney and St. Pancras, and we venture to say that the 
results will satisfy prudent ratepayers tbat this municipal trading 
has added to their burdens and liabilities, besides infriuging upon 
the sound principle of limiting municipal autivs ties to the domestic 
business, whicb is their proper sphere. 

According to the tables of the Electrical. Times, the aggregate 
accounts of the eight metropolitan borougns who have published 
their annual statements show the f.llowiug as the result of their 
electrical undertakings :— 


Total expenditure ... £1,965,050 
Revenue s .. £248,090 
Costa ... ves eas 136,797 
Gross profit ... £111,293 
Iaterest . £56,204 
Sinking fund... 25,123 
| ——-— 84,327 
Surplus claimed £26,966 


Upon the capital outlay, even deducting the repay ment of loans, 
the surplus would only amount to 2:8 per cent., but this would more 
than disappear if the most moderate provision were made for depre- 
ciatioa. 

We commend these figures to the rate pa, ers at the app-caching 
elections. 


The Telegraph Wire Export Trade.—A very quiet 
tone continues to rule in the export trade of this country in tele- 
graph wire and apparatus connected therewith. The shipments 
during September only amounted to £44,097, as compared witn 
£62,272 in August last, and £50,739 in September of last year. The 
depression which has ruled tiis year in this branch of the exported 
trade is well shown by the figures for the nine months ending with 
September, during which period the shipments have ошу attained 
a value of £1,572,563, which contrasts with 4 2, 226.732 iu the coi- 
responding nine months of 1902. 
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NEW PATENTS APPLIED FOR, 1903. 


Oom vag eg for this journal by W. P. Taompson & Co., Electrical Patent 
ts, 839, h Holborn, London, W. C., and аз Liverpool, to whom all 
inquiries should be addressed. 


90,788. “ Improvements in or relating to electric arc lamps." А. D. JONES. 
Beptember 28th. | 

90,791. “Improvements in terminals for wiring motors ог any other electrical 
appliances." E. H. AINSWORTH. Sep: ember 28th. 

20,798. Improved electric fish masses, or shoal of herrings indicating 
device." J. EddEN. September 28th. (Complete.) 

20, 806. Coherers for Hertzian wave telegraphy.” V. W. DELvEs-BROUGHTON. 
September 28th. 

20,820. Improvements in or relating to clectric machines.“ Н. CHITTY. 
September 28th. . 

20,525. “Improvements in and relating to electric lamps.“ W. C. Нклр and 
W. A. Snare. September Sch. 

20,884. Improvements relating to lamp casings and reflectors principally 
for incandescent electric lamps.“ D. J. O'Brien and Т. A. Rottanzi. Sep- 
tember 28th. 

20,886. ‘‘ Improvements in or relating to disinfecting fabrics and articles 
particularly ре for telephonic and other apparatus.” A. J. BoULr. 
(C. Fuchs and Н. С. Kelterer, Belgium.) September 29th. 

20,875. "Improvements in electric lamp holders and means for securing 
shades or globes thereto." J. T. LAMBERT. September 29th. 

20, 889. Improved process and apparatus for the electrolysis of chlorides of 
the alkalies.” C. KELLNER., September 29th. (Complete.) 

20,907. “Improvements in telegraph systems." C. К. Jongs. September 
29th. (Complete.) 

20,921. Improvements in insulated electric conductors and method of 
producing the same.” J. A. HEaNy. Septeinber 29th. (Complete.) 

20, 926. An improved electric current converter.” A. R. MüLLER. Septem- 
ber 29th. (Complete.) 

20,938. “ Improvements in contact trolleys for electric tramcars and the 
like.” А. Domanski. September 29th. 

20,984. ‘Improvements in electric switches, bell pushes or fittings, and the 
like.“ Е. E. ротсніх. September 29th. 

20,989. “Improvements in or relating to electrolytic electricity meters.” 
Tux Bastan METER Co., LTD., and C. О. Bastian. September 80th. 

21,005. “Improvements in and relating to alternating current electric 
motors." THE British THOMSoꝓx-Housrox Co., LTD., апа H. S. MEYER. Sep- 
tember 80th. 

21,008. “Improvements in mounting a number of electrical fittings or 
instruments upon a common base or panel" R. W. Н. HorsrEDE-CHRULL. 
September 30th. 

21,016. Improvements in or relating to alternate current measuring 
apparatus.“ A. F. Bekky. September 30th. 

21,027. Improvements in and relating to electricity meters," W. HAMILTON. 
September 80th. 


21,048. *'' Electro-magnetic trolley-rope check." R. N. Eaton. October Ist. 

21,054. “Improvements in rheostats.“ Н. M. Новлвт and Е, Ptcn@a. 
October Ist. 

21,055. Improved methods of collecting currents of electricity in conneotion 
with a conduit system of tramways.” F. J. ANsoN and J. W. ANsoN, October 
ist. 

21,067. Improvements in electric motors.“ J. Н. Клук. October lst. 

91,078. An improved party line telephone system.” Н, C. HEIDE. (G. A. 
Lowry, United States.) October Ist. 

21,088. “Improvements in and connected with telephone connections on the 

ty line system." Н. OPPENHEIMER.  (Actiengesellschaft Mix 4 Genest, 
ermany.) October Ist. 


21,090. “ Improvements in or relating to dynamometers for electric currents.“ 
A. J. Вост. (М. E. Turner, United States.) October lst. 

21,098. ‘Improvements in or relating to electrical switches (and their 
analogues).” J. PoR TER. October Ist. 

21,104. An improved electrolyte for electric batteries, and method of pre- 

ring the ingredients composing said electrolyte." A. BLACKMAN and C. E. 
Wain. October Ist. 

91,127. "Improvements in controllers for electric motors." G. FORBES, 
October Ist. 

21,168. “А splicing fitting for splicing or jointing trolley wires, cables, wire 
ropes and metal rods, of any description.” A. R. Dayson. October 2nd. 

21,178. An electro- mechanical arrangement for changing speed or for 
reversing the direction of the engine." P. J. M. Gasnign. October 2nd. 


91,194. ‘Improvements in or relating to the method of transmitting printing 
telegraphic messages over long lines, and to the apparatus therefor.“ А, 
BATTAOLIA-GUENRIERI. October 2nd. (Complete.) 


21,216. "Improvements in electric railway systems.” W. M. EADER. October 
and. (Complete.) 


. 81,961. “А new or improved device for use in connection with the trolleys of 
electric tramcars.“ G. Н. Bass. October 3rd. 


91,294. ‘Improvements relating to dynamo-electric machines, and electrio 
motors." E. А. FadkRLUN D. October 8rd. ' 


21,802. “Improvements in automatio telephonic installations." В, KUGEL- 
MANN, October 8rd. 


21,804. ‘Improvements in driving electrica] machines by means of steam 
turbines." RIEMENS Bros. & Co, Lrp. (Siemens & Halske Actien-Gesellschaft, 
Germany.) October 8rd. (Complete.) 

91,305. *'' Method of and apparatus for maintaining uniform speed in electric 
motors.” SIEMENS BROS. & Co., тр. (Siemens & Halske Actien-Gesellschaft, 
Germany.) October 8rd. (Complete.) 

21,806. “ Improvements in electric lamps." J. B. B. BURKE. October Brd. 
Complete.) 


PUBLISHED SPECIFICATIONR. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Oo., 822, High Holborn, W. O., and at Liverpool, price, post free, 9d. 
(in stampe). | 


1902. 


4,466. An improved electric switch." H. Faraday. Dated February 21st. 


4,520. Improvements in or relating to electric batteries.” V. G. Apple. 
Dated February 22nd. 


4.628. Method of cutting out large quantities of electrical energy in par- 
ticular when of high voltage." Siemens Bros. & Co. (Siemens & Haleke 
Aktiengesellschaft.) Dated February 21th. 


4,621. Cutting out contact devices for electric circuits," Siemens Bros. 
and Co. (Siemens & Halske Aktiengesellschalt.) Dated February 24th. 
4.648. Improvements in electrical cut-outs or fuse boxes, feeder pillars and 


other devices for the interconnection of a number of conductors.” F. A, 
Pocklington. Dated February 24th. 


Y 

4,650. ** Improvements in signalling systems for electric:railroads.” O.W, 
Hart. Dated February 24th. 

4.79. 5 in and relating to electric incandescence lamp. 
holders.” C.E. Knowles. Dated February 25th. 

4,754. "Improvements in fleld magnets for dynamo-electric machines or 
electrio motors.” R. Lundell. Dated February 25th. 

4.755. Improvements in incandescent electric lamps.” E. McOuat. Dated 
February 25th. 


4,768. "Improvements in arc lamps.“ W. Crudgington. Dated February 25th. 

11,160. ‘Improvements in electrio arc lamps." А. Kirby and A. J. Kirby, 
Dated May 15th. 

11,318. ‘Improvements in and relating to the transmission of electrical 
impulses.” L. Walter and P. Walter. Dated May 16th. 

11,824. “Improvements in electricity meters of the kind known as two-rate 
meters." L. J. Aron and J. W. Flower. Dated May 16th. 

11.357. Improvements in electricity meters." K. Anderson. Dated 
May 17th. 

11,359. “Improvements in electric governing devices." J. J. O'Connor and 
W. O. S. Hilditch. Dated May 17th. 

12,466. Improvements relating to electrical measuring instruments," E. 
Weston and A. O. Benecke. Dated May glst. 

15,119. An improved method of providing copper cables, intended for use 
as electrical conductors, with solid ends.“ G. G. M. Hardingham. (Felten and 
Guilleaume Carlswerk Actiengellschaft.) Dated July 7th. 

15,842. Improvements in electric switches applicable for electrically-driven 
hoists or other machines.” J.C. Etchells. Dated July 16th. 

16,041. * Improvements in electrical resistances.” А. С. Reyrolle. Dated 
July 18th. 

16,072. Improvements in electric motors for ceiling fans." W. J. Rollo. 
Dated July 19sh. 

16,341. “Improvements in and 1 the prevention of formation of 
deleterious vapours by electric discharges in the air." Н. Viertel and Gebruder 
Siemens & Co. Dated July 22nd. 

16,711. “Ап improvement in electrical conductors '" Siemens Bros. & Co., 
Ltd., and W. Dieselhorst. Dated July 28th. 

16,776. Ар electrically operated safety clutch for hoists.” U. Horsfall and 
J. Crowther. Dated July 29th. 

16,905. Improvements relating to contact fingers for electric controllers." 
Н. H. Lake. (General Electric Co.) Dated July Зи. 

16,939. “Improvements in or relating to apparatus for electiic transmission 
more particularly adapted for operating and controlling automatic type-setting 
and composing machines.“ J. Lagarde. Dated July 30th. 

16,984, "Improvements relating to electrodes for secondary batteries.“ P. A. 
Gouin. Dated July 8156, 

17,384. Improvements in dynamo-electric machines." Н. H. Lake. 
(General Electric Co.) Dated August 7th. 

17,885. "Improvements in means for regulating electric circuits." Н.Н. 
Lake. (General Electric Co.) Dated Augus: 7th. 

17,389. Improvements in and relating to the insulation of high potential 
electrical current." H. Н. Lake. (General Electric Co.) Dated August 7th. 

17,794. "Improvements in apparatus for actuating the electrical controlling 
appliances of the motors of electric railway cars." Siemens Bros. & Co., Ltd. 
(Siemens & Halske Aktiengesellschaft.) Dated August 13th. 

18,228. Improvements in electric switches." Н, H. Lake. 
Electric Co.) ated August 19th. 

18317. “Improvements in electric arc lamps.“ British Thomson-Houston 
Co., Ltd. (J.J. Wood.) Dated August 20th, 

18,320. Improvements in controller’ for electric motors." British Thomson- 
Houston Co., Lid. (Dutton.) Dated August 20th. 

18,827. “Improvements in starting devices for electric motors." British 
Thomson-Houston Co., Ltd. (К. Н. Read.) Dated August 20th. 

18,322. “Improvements in fuseless rosettes for electric circuits." The 
British Thomson-Houston Co., Ltd. (Wirt.) Dated August 20th. 

18,328. Improvements in vien of electric motor control.” The British 
Thomson-Houston Co., Ltd. (Case.) Dated August 40th. 

18,330. “ Improvements relating to armatures for dynamo-electric machines.“ 
The British Thomson-Houston Co., Ltd. (Reist.) Dated August 20th. 


18,831. '" Improvements in means for regulating dynamo-electric machines.” 
The British Thomson-Houston Co., Ltd. (McKay.) Dated August 20th. 


(General 


15,786. ‘‘Improvements in electric aro lamps.“ Н. Bremer. Dated 
August 26th. 
18,922. Improvements in electric meters." Н. Н. Lake. (The General 


Electric Co.) Dated August 28th. 


18,926. Improvements in electrical transformers.“ 
General Electric Co.) Dated August 22th. 


18,988. ''Improvements in safety appliances or trolley catchers for electric 
cars.“ G. С. Miles. Dated August th. 


19.208. “Improvements in or connected with trolleys for electric traction.” 
B. Roberts. Dated Beptember 2nd. 


19,428. Improvements in electro-magnetic brakes." J. G. Childs, Dated 
Saptember 4th. 

19,568. “ Improvements in and relating to electrical switch devices applicable 
to rheostats, commutators and the like." Н. Н. Lake. (General Electric Co.) 
Dated September 6th. 

19.688. Improvements in the carbon feeding and arcing mechanism of elec- · 
tricarc lamps.“ Veritys, Ltd., and W. R. Ridings. Dated September 9th. 


19,689. Improvements in the carbon feeding mechanism of electric arc 
lamps.“ Veritys, Ltd., and W. R. Ridings. Dated September 9th. 


19,842. “Improvements in electrical switches." W. A. MacFarlane. Dated 
September 11th. ` ' 

19,901. Improved apparatus for converting variations in the intensity of an 
electric current into variations in the intensity of light.“ C. Hulsmeyer. Dated 
September 11$h. 


19.085. Improvements in electricity meters." The British Thomson- 
Houston Co., Ltd., and Holden. Dated September 12th. 

20,240. **Improvements in electric conduit railways or tramways.” R. A. 
Hadtield and D. Galbraith. Dated September 16th. 

20,415. “Improvements in terminals for electric wires.“ The Wolseley Tool 
and Motor-Car Co., Ltd., and H. Austin. Dated September 19th. 

20,183. Improvements in electric safety fuses.” О. L. Peard and F. Dew. 
Dated September 19th. 

20,757. “Improvements in the electrical control of the water supply of 
Javatories, bath tubs, shower baths and bowls.” 1. @. Wateman. Dated 
September 20th. 

20,868. “Improvements in means or apparatus for attaching electric sconces 
and the like to walls, ceiling, and other places." A. van Hooydonk. Dated 
September 24th. 

20,931. Improvement in automatic electric fire alarms, and generally 
applicable to heat-operated signalling and controlling devices.“ R Е. 8. 
Venner. Dated September 25th. 

21,090. Improvements in perforators, more particularly for use with auto- 
matio telegraph transformers.“ J. Gell. Dated September 27th. 

21,462. 1 in or relating to the detection of electrioal oscilla- 
tions.“ W. H. Walter and J. A. Ewing. Dated October 2nd. 

21,648. "Improvements in the control of the electro-motors on electric rall- 
way cars." Siemens Bros. & Co., Ltd., Lydall & Duke. Dated October 4th. 

21,881. “ Improvements in electric aro lamps.” W. J. Davy. Dated 
October 7th. 

22,017. “Improvements in the construction of underground conduits, more 
especially intended for use in underground electrio traction." Т. E. Devon- 
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ELECTRICITY FOR MINES DRAINAGE. 


In our issue of October 16th it was stated that Col. Cochrane, 
chairman of the South Staffordshire Mines Drainage 
Commissioners, said that the use of electric pumps had com- 
menced. We might have added that Mr. E. B. Marten, 
joint engineer, reported that the first electric pump installed 
gave such excellent results that three others had been put 
down at once. He says that these little pumps throw more 
water than any of the other stationary pumps. The advent 
of the Midland Electric Corporation, Ltd., made these 
economies possible, and we hope that both the supply com- 
pany and the Mines Drainage will continue to benefit 
mutua'ly. Wherever possible the company, which has its 
main generating station at Ocker Hill, near the centre of 
the Mines Drainage operations, and has sub-stations all over 
an srea of more than 100 sq. miles, takes power to the 
pump-motors by means of overhead cables. It is pleasing 
to note that property owners have given the neceasary per- 
mission for the passage of wires across their lands. It is 
only by such means that widely scattered motors, often 
far from the main roads, can be supplied with any hope of 
economy, and no undertaking was ever more in need of 
economy of any description than the Mines Drainage Com- 
mission. 16 is doing magnificent work in this heavily 
watered coalfield, but for one reason or another it has had 
to struggle with serious financial burdens for years. The 
Commission has compulsory powers to levy rates on every 
ton of coal gotten and raised, both on account of deep and 
surface drainage. These rates are adjusted from time to 
time. This year the outlook and the retrospect are particularly 
bid, because of the serious reduction of coal output; 
3,000,000 tons were assessed for general drainage rates, there 
being a decrease of 85,000 tons. In only one district has 
there been an increase, and that the small one of 19,000 tons. 
On the other hand, the rainfall increased almost 3 in., 
making so much more water to be pumped. The actusl 
quantity deult with was over 18,000,000 tons, or 303 
tons per ton of mineral. The cost of pumping was ‘17d. 
per ton of water, or 5:185d. per ton of coal. What with 
high railway rates, throttled canal systems, small pita, 
antiquated methods of working and idle miners, is it any 
wonder that the rich South Staffordshire coalfield cannot 
compete with others more favourably situated? There are 


many millions of tons of coal lving drowned and only wait- 
ing to be “forked,” as the Cornish term goes, but 
there is little prospect of man's fingers touching much of 
it so long as the pumping authority is itself in need 
of “forking.” The substitution of electricity for steam 
will, without doubt, reduce thut 5d. per ton, and will 
result in more water being pumped than now from the same 
number of stations, but we can hurdly hope that much new 
unwatering will be undertaken until the appalling load of debt 


has been raised. The chief advantages of the motor-driven 
; D 
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pumps over the steam pumps are, first, automatic operation 
which almost wipes out the wages charge; secondly, reduced 


maintenance charges; and thirdly, the low cost of energy. 


The pumps at present at work are iu use on the surface only. 
Now that satisfactory water-tight motors are to be bought, 
we hope that the use of electricity will be extended to the 
pit. 


THE PLEASURE OF BUSINESS. 


In distributing the prizes to the successfnl students at the 
Halifax Municipal Technical School the other day, Mr. Bryce, 
M.P., made a speech on technical education, which follows the 
conventional lines of to-day. He pointed out that we 
require more scientific education, that to be really useful the 
teaching of applied science must be based on that of pure 
science, that science was king, and that that nation would 
have the most brilliant commercial and industrial future 
which was able most completely to master and apply the 
forces of nature in the most economical way. If we devoted 
more attention to education than in the past, and if the 
employers gave a good lead and all classes responded to it, 
we might still retain the place which England had hitherto 
held as the greatest industrial and commercial country in 
Europe. All this is very true, though not particularly new ; 
and if the non-technical public in the United Kingdom 
could be brought really to believe in the pecuniary value of 
education in general, and our manufacturers to believe in 
the pecuniary value of specialired education, there would be 
more hope for us. Bat as long as it is considered more 
manly and valuable to the race for a young man to make a 
* century " on the cricket field than a discovery in the 
laboratory, tbis kind of preaching falls on wilfully deaf ears. 
Mr. Bryce, however, made two other remarks which are not 
во inevitab‘e in political speeches on educational matters, for 
 heremarked that one could not always be growing at the 
same rate, particularly if one bud formerly been growing 
very fast. When & new disease is christened with a poly- 
syllabic name by the physicians, all our friends bave or die 
of it; and when a new pation enters into commercial com- 
petition it appears to grow at an astounding rate, because 
we base our conception of its growth on its percentage 
increase over tbe figures of last year, and ірсоге the absolute 
figures altogether. At the end of June, 1815, we occupied 
a relatively much more important position as a nation in 
Europe, in the world indeed, than we do now; but this is 
not to say that we have decreased in absolute importance 
since that time. Mr. Bryce's other point which has attracted 
us is where be said that а youug man should not look upon 
his business merely as a means of making an income, 
although an income and а position in life are necessary for 
all of us. In otber words, Mr. Bryce preaches the grandeur 
of work, not во much of '* labour " as the word is commonly 
employed. It is а perfectly sound and judicious doctrine; 
but it applies to the man of science and the statesman rather 
than to the commercialist and tradesman of to-day. Ia the 
olden time, when a boot-maker made boots, choosing his 
leather, ard selling his wares to a customer, he may be 
imagined to have felt a throb of pride every time that 
customer passed his door dryshod. But now nobody makes 
anything, only bits of things. Few makers sell their wures, 
they only distribute them among other distributors. It is 
difficult to see how any man can take pride in the process of 
retailing, his only pleasure apart from his profit must be the 
low one of freezing out a competitor. But the brain 
worker does make and sell his own goods, and though he is 
often scandalously underpaid, he finds his reward in the pleasure 


of creation. "There are not во many professional men who 
would go on trying to invent useful things and atriving to 
discover some of Nature's secreta, if the only guerdon they 
received were their fees and a problematical knighthcod at 
the end of their carcer ; they would prefer the less exhausting 
and more remunerative butcher’s shop. We are often told 
that it is snobbishness for a professional man to exalt him- 
self above his acquaintances who are in trade and commerce, 
and when he does it offensively or personally, such is 
admittedly the case. But since the highest characteristic 
of mankind is power to tbink, that class of work ranks first, 
and farthest removes its performer from the lower creation, 
which is done most with the brain and least with the muecles. 
Honourable men of commerce may lend dignity to the work 
they do: but the work be does, or tries to do, adds dignity 
to the man of science with the meanest personality. It ie, 
indeed, a lacky thing for our country that such is the case ; 
for did not research always find its reward in the mental 
gratification of work well done, not so many of our great 
men in the past would have been content to die in abject 
poverty or in the workhouse, and many of the wonderful 
discoveries of the Victorian era, which our fellow-citizens 
accept ав а matter of course, would -never have been made. 
At the same time this is no excuse for our employers and 
capitalists to pay unfairly low wages to their scientific 
experts, for the labourer is worthy of his hire. 


A Few Words 
About Ourselves. 


WE wish to write very plainly upon a 
certain matter. We frequently have occa- 
sion to inquire of company secretaries, over the telephone, 
whether their meetings of shareholders are to be open to the 
Press, For our pains we sometimes receive an abrupt 
response: Come if you like; but we're not going to 
pay!" The telephone as a medium for conversation does 
not permit us to act in the manner which our first impulse 
would dictate as the most deserving ; and perhaps it is as 
well, for electrical firms may justly feel indignant at the 
prevailing attitude of the financial Press, which demands во 
many guineas per column for giving publicity to the 
proceedings, and if the golden guineas are not forth- 
coming, will either leave the meeting severely alone, 
or give a dozen hashed-up lines which ate of little 
use to anybody. But what we object to is that we 
should be classed with the financial Press in the belief that 
their ways are our ways. Our contemporaries will do as 
they please. Scothing syrup for settling qualms of conscience 
is plentiful and cbeap, and they doubtless find it easy to 
excuse their pret ent system by saying that such a report ів 
an excellent advertisement for which full payment &hould be 
made. We have no hesitation in describing it as a corrupt 
practice, and one which is bound to have as one of its leading 
consequences the misleading of the public. Many financial con- 
temporaries sem to have little regard for the interests of 
the reuder; it is only part of tbe game that u bucket-shop 
should be exposed in dramatic fashion now and then in 
order to preserve one's ** reputation.” 

А few weeks ago at an adjourned city meeting a share- 
holder inquired wby it was that a proper account of 
the last meeting was not j ut, through the medium of the Press, 
before the numerous shareholdera who could not personally 
attend. The chairman replied that they were in financial 
difficulties, and could not afford to pay the six guineas per 
column which the Press demanded. 'The remark caused 
little surprise, because the meeting seemed to be largely 
composed of financial men, who know how these things 
are done in the City. We merely quote this as one 
instance of what is going on. Only thia week we 
made application respecting the meeting of an electrical 
firm, and were informed that many Press representatives 
had made generous offers, but the company would not pay 
anybody. Is it surprising to observe that not a single 
Press representative besides that of the ELECTRICAL REVIEW 
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was in attendance until toward the end of the proceedings, 
when he was joined by a solitary Press Agency reporter ? 
An account of the meeting would presumably have been 
intereeting matter if paid for, but no pay, no report! 

We have made these remarks partly in order to very 
plainly state that the position of the ELROrRICAL REVIEW 
is, and has always been, this: no payment of any kind has 
ever been accepted by us (and it has been offered a hundred 
times) for any matter published in our editorial pages, 
whether relating to City companies and their meetings, 
trade news or anything else. The insertion of matter must 
always rest at our discretion; we are the sole arbiters 
respecting what is and what is not interesting to the reader, 
and what is best calculated to promote the good of the elec- 
trical industry. 

No doubt some will say that we are making a display 
of Pharisaical phylacteries; for that suggestion we care 
nothing. Our objection is that we are unwarrantably 
associated in some minds with the reprehensible practices 
to which we have referred. If company secretaries 
and officials— and, indeed, all of our readers—will please 
note thie, we may be spared the treatment which, under 
a misapprehension, is sometimes meted out to us. 


RabrUM is at present by far the most 

The Extraction 
of Radium, j 
becomes a matter of great interest to 


know how it is produced. Hitherto, it appears to have 
been wholly obtained from pitchblende, a native ore of 
uranium. Besides uranium, this ore contains many 
impurities, of which radium is one. The radium is found 
in such small quantities that it has been said that there is 
more gold in sea water than radium in pitchblende. 
Pitchblende is found in Bohemia, Cornwall, and several 
other localities ; specimens from Colorado, U.S.A., have 
recently been examined by Prof. Curie, and declared to 
show excellent radio-activity. It is stated that a company 
is being organised at Denver, Colorado, for the purpose of 
extracting radium from the uranium ore found in that 
locality. The process for extracting radium from pitch- 
blende is described as follows in the Lancet :— Operations for 
the extraction are commenced by crushing the pitchblende, 
and then roasting the powder with carbonate of soda. After 
washing, the residue is treated with dilute sulphuric acid ; 
then the sulphates are converted into carbonates by boiling 
with strong carbonate of soda. The residue contains 
radium sulphate, which is an exceedingly insoluble salt. 
The soluble sulphates are washed out, and the residue or 
insoluble portion is easily acted upon by hydrochloric acid, 
which takes out, among other things, polonium and actiniam. 
Radium sulphate remains unattacked, associated with some 
bariam sulphate. The sulpbates are then converted into 
carbonates by treatment with a boiling strong solution 
of carbonate of вода. The carbonates of barium and 
radium are next dissolved in hydrochloric acid and precipi- 
tated again as sulphates by means of sulphuric acid. The 
sulphates are further purified and ultimately converted into 
chlorides, until about 15 lbs. of barium and radium chloride 
are obtained by acting upon 1 ton of crushed pitchblende. 
Only а small fraction of this mixed chloride is pure radium 
chloride, which is finally separated from barium chloride by 
crystallisation, the crystals from the most radio-active of the 
solutions being selected. Їп this way the crystals ulti- 
mately obtained are pure radium chloride of a very high 
degree of radio-activity. 

Specimens of radium prepared by Curie are 7,000 times 
More radio-active than uranium; the German specimens 
examined by Curie have not exceeded a radio-activity of 
300. 


expensive of all known metals, and it . 


MOTOR-GENERATORS AND ROTARY 
CONVERTERS. 


By Н. M. HOBART. 
(Concluded from page 609.) 


NoTE.—T wo most unfortunate errors occurred in, our 
last instalment of Mr. Hobart’s article: fig. 4 was reprinted 
in place of fig. 8, and figs. 174 and 17B were een 
interchanged. — Ens, 


THE EFFECT OF OPERATING THE ROTARY СЫН 
WITH SHUNT EXCITATION ALONE. 


We shall next investigate the action of this rotary con- 
verter when shunt excited, and with 9,000 ampere-turns, at 
full load—this giving unity power factor at full load and 
980 amperes input per phase. 
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The straight line e f drawn in fig. 8 through the points 
9,500 — 210 


and 9,000 — 980 


gives, by its points of intersection with the characteristic 


carves at various loads, the values given iu Table X. 
TABLE X.—ROTARY CONVERTER WITH SHUNT EXOITATION. 


íe, with 0 % compounding, and adjusted for unity power fector 
at full loac. 
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Fia 174.—64 Per Cent. Compounpina. Full Load Excitation, 6,000 shunt ampere-tur.:s per pole, 3,830 series ampere-turns per pole. 
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Fie 175.—36 Рев Cent. Compounrina. Full Load Excitation, 7,000 «hunt ampere-turns per pole, 2,520 series ampere-turns per pole. 
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For a resistance of 0°01 ohm and a reactance of 0°01 The curves in fig. 17D summarise the resulta for “ 64 


ohm per phase, and with 222-6 volts at the generator, the per cent. compounding,” “36 per cent. compounding,” 
regulation is as follows:— — . and for shunt excitation (i. e., no compounding). 
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Taking the diagrams of fig. 17 in vertical rows, those at the 
left correspond to low line resistance ; and the further one goes 
towards the right, the greater is the line resistance. The 


curves of the upper left-hand diagram, where the line . 


resistance is low and the compounding high, are in striking 
contrast to those lower down and towards the right, where 
the line resistance is greater and the compounding lower. 

The results of this investigation, as brought together 
in the groups of curves of fig. 17, afford ample evidence 
that only in cases where the distance of transmission is во 
short, the voltage so high, or the outlay for cables so great 
that a very low resistance per phase is obtained, can rotary 
converters be satisfactorily operated for automatic control of 
the commutator voltage for practically constant voltage at 
all loads, much Jess then for 5 percent. or 10 per cent. higher 
commutator voltage at full load than at no load. Even with 
a low resistance per phase, it is necessary to provide large, 
expensive and wasteful auxiliary reactance coils in order to 
obtain satisfactory voltage control by automatic phase adjust- 
ment, and for anything more than a very low resistance рег 
phase, there is soon reached a value of the reactance beyond 
which it is ineffective iu producing improved conditions in 
this respect. In fact, with shunt excited rotary converters, 
as may be seen from the curves in the third row of fig. 17, 
and even with a &mall percentage of series winding, reactance 
makes the regulation still worse. The curves also show the 
great importance of а large percentage of series winding from 
the standpoint of regulation of the commutator voltage by 
phase control, 

It must further be remembered that these estima- 
tions have been made upon а rotary converter of very 
liberal design. From any other standpoint than that 
of regulation, a much cheaper design would have been 
permissible, but would, so far ав relates to this 
feature of voltage control, have led to decidedly worse 
resulta. In consequence of the absence of armature reaction 
in rotary converters operated at unity power factor, such а 
machine should, in the interests of an economical design, be 
proportioned with a strong armature and with a magnetic 
circuit of small cross-gection ; the saturation should also be 
high, as also the “nominal” current density in the 
armature conductors, because of the partial mutual 
neutralisation of the alternating current by the continuous 
current components of the total current. All these features 
have, however, to be partly sacrificed in the interests of 
phase control. Then, again, the weaker the series winding, 
the higher is the average power factor of a rotary converter 
operated in this manner. This muy be seen by comparing 
the curves of figs. 9, 15 and 16 (pp. 650—651). Thus, 
again, we see that good automatic commutator voltage 
regulation by phase control, requires a poor power factor at 
all except а very narrow range of loads. 

PRACTICAL APPLICATION OF THESE PRINCIPLES. 

It should be of interest to apply these principles to a 

typical case, and as very complete data has been published* 
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900-Kw. rotary converters, twenty-one 300-Kw. air blast trans- 
formers, with blower sets for circulating the air through them, 
and all necessary switchgear and auxiliary apparatus. These 
were located in three sub-stations, distant respectively, 1°6, 
3°5, and 6:2 miles from the generating station. The 
average distance is, therefore, about 3°8 miles. The high- 
tension cable equipment for the whole plant comprised :— 
34,000 ft. of lead-sheathed, paper insulated, three-core cables 
of a cross-section of 0°1875 sq. in. of copper per core ; and 
74,000 ft. of lead-sheathed, paper insulated, three-core cable 
of a cross-section of 0:125 sq. ір. of copper per core. 

Taking the cost* of these two cables at £800 per mile, 
"m £600 per mile respectively, the total cost is made up as 
ollows :— 


Cost for 0:1875 вд. in. cables 55^? x 800 £5,150 
» n» 0:125 " n 2 Ko x 600 8,400 
£13,550 

33 per cent. for connections in power house and 5 
sub-stationst ds m e -— : £4,450 
Total outlay for cables £18,000 


or £33 per Kw. rated output of rotary converters installed. 


Take the cost of the rotary converters at £2°5 per rated 
kilowatt, and of the air blast transformers and ventilating 
motors at £1 per rated kilowatt, and sub-station switch- 
boards and gear at £1 per rated kilowatt of sub-station, 


6 x 900 x 2:5 ... £13,500 for six rotary converters. 


21 x 300 x 1:0 ... £6,300 for 21 air-blast transformers and 
ventilating motors. 


6 x 900 x 1:0 .. £5,400 for switchboards and gear. 


While the above costs are made up from round figures, 
they are thoroughly representative of the market prices of 
that date. If one were to lay ont a plant of similar capacity 
using motor-generators, two-thirds as great total copper 
cross-section in the cables would be ample, less sub-division 
of the cables would be necessary, and three independent cables 
from the power house would give fully as great security as 
the four cables employed in the rotary converter installation. 
Hence the individual cables would have but slightly less 
sross-sections of copper per core, and the specific cost would 
be but slightly increased. The cost for cables thus becomes : 
—1:08 х 67 x 18,000 = £12,400. 

Taking the cost of motor-generator sets 75 per cent. higher 
than that of the rotary converters, gives 


1:75 x £18,500 = £23,600 for motor-generators. 


The transformer item falls out. 

The outlay for switchboards and gear may be taken two- 
thirds as great per kilowatt, since the number of panels, 
switches, bus-bars, &c., may be greatly reduced and 
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on the Central London Railway, this installation may be 
chosen for our purpose. | 

Owing to the short distance of 6} miles from the power 
house to the most remote sub-station, the conditions are 
especially favourable to a fair showing for rotary converters. 
The original sub-station installation consisted mainly of six 


—— —— — а — — — — — — — — — 8. een 


* See Engineering, February 18th, 95th, and March 4th, 1898; 
EvecraicaL Review, June 1st,18th, 15tb, 22nd and 29th, 1900. 


* Rough published data for cost of cables may be found in 
Appendix VIII. of Mr. O'Gorman's paper on the “ Insulation of 
Cables” (Procecdings LE.E , Vol. ХХХ , 1901, p. 680) ; in Ur. Earle's 
paper on The Supply of Electricity in Bulk” (Proceedings ІЕЕ, 
Vol. XXXL, 1902, р. 895); and in Mr. Stewart's paper on The 
Influence of Sub-station Equipment on Cost of Electricity Supply " 
(Proceedings I. E. E., Vol. XXXL, 1902, p. 1122). 

f This percentage is high in the case in question, because of the 
very short distance between sub-atations. 
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TABLE OF COMPARATIVE COSTS. | 
High-tension cables ... .. £18,000 £12,400 
Rotary converters 13,500 — 
Motor-generators & € um: ies — 23,600 
Step-down transformers and ventilating sets 6,300 — 
Bub-station switchboardsand gear. 5,400 3,600 
£43,200 £39,600 


Whether the interest on this 9 per cent. less outlay for the 
motor-generator scheme would affect the 3 per cent. to 6 per 
cent. lower efficiency of operation, would require a careful 
analysis of the operating costs. 

Moreover, it is highly probable that a still less proportional 
initial outlay for cables would be permissible with motor- 
generators, if the interest on the saving justified the 
decreased economy in operation. The cross-section of 
cables, so far as reliability in service is concerned, would be 
determined from the point of view of the permissible 
current density, or rather the permissible heating, and not 
from that of the permissible CR drop. 

It is by no means intended here to assert that in the 
Central London plant the use of motor-generators would 
have led to ultimate higher earning capacity ; but so much 
data has been given to the public on this particular plant 
as to permit of a fair comparison on the basis of published 
data. It serves to illustrate the basis on which a comparison 
should be made, and shows that with longer systems re- 
quiring a greater proportional outlay for high-tension 
cables, the balance tends towards showing an economic 
advantage to be gained by the use of motor-genera'ors. 


WASTE OF ENERGY IN TENDERING. 
Ву E. К. SCOTT, M.LE.E., A. M. I. C. E. 


А BISTRESSING feature of the present system of tendering 
for electrical work is the very large amount of wasted brain 
energy which it necessitates. Competition has become во 
keen that it is quite common for a hundred or so tenders to 
be sent in for quite a small contract, such, for example, as an 
extension steam dynamo for a central station. The preparation 
of these tenders represents a great deal of time wasted by 
those who are engaged in the estimating and drawing offices 
of various firms, and the writer contends that the bulk 
of such time is a direct loss to the profession. Of course, a 
certain amount of competitive tendering is necessary ; but 
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when it comes to 50 firms submitting over 200 separate 
prices for acontract which, after all, may only amount to 
about £1,000, the matter has reached a stage which borders 
on the absurd. This is especially во when one considers 
that a large number of the prices are cross tenders. That is 
to say, an engine firm will submit prices of their engine 
with about adozen different makes of dynamos, and, on the 
other hand, the dynamo maker submits prices for his 
dynamo coupled to a dozen different types of engines. It 
not only wastes the time of those who have to make up 
such tenders, but it is also confusing to the engineer who 
has to analyse them. 

When there is much cross tendering, information is liable 
to leak out before the time, and possibly this is why many 
firms make a practice of telegraphing their prices at the last 
minute. The delay and expense entailed by this kind of 
thing is quite a serious matter, especially if it happens that 
several separate tenders have to be sent off on the same day. 

Municipal contracts must, of course, be publicly advertised 
for, and a company is in a much better position in this 
respect, because the engineer can select a few firms from 
whom to ask prices, and by not having a committee of shop- 
keeping councillors to please, he decides the matter with a 
minimum of trouble. Possibly this is one reason why a 
company’s station is, as a rule, more uniform than a muni- 
cipal station, and it should be remembered that such uni- 
formity of plant means a good deal in decreased attendance. 

Probably the worst case of wasted brain energy occurs 
when somebody decides to ask for prices for completely 
equipping his works, mine or quarry, &c., with electric 
power. Instead of calling in an expert to advise and draw 
up suitable specifications, he writes to various manufacturing 
firms, and generally manages to convey very little really 
useful information. More often than not he is one of those 
ducks who talk of nominal horse-power and whose idea of 
high pressure steam is 40 lbs. to the square inch. 

Anyway, the information is so vague that the various firms 
find it necessary to send down a representative, and in £0 
many words, they each act as consultant to the job, and in 
due course submit detailed specifications, drawings and 
prices, which cost a good deal of money to get out. The 
inquirer, finding he is a little beyond his depth, pigeon- 
holes the papers, and if the matter does crop up again years 
afterwards, the conditions are literally so different that the 
whole thing has to be gone into de лого. 

This sort of thing occurs every day, and it takes a parti- 
cularly aggravated form when the inquiry is from the 
Colonies or abroad, as it then resolves itself into a series of 
lessons on electrical engineering by correspondence. Occa- 
sionally the inquirer decides to order some plant, and he 
forthwith places the matter in the hands of a shipping firm 
in the City, whose regular business may be the buying and 
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selling of jute, sugar, dry gocds, or other commodity 
equally remote from machinery. Such firm has usually a 
clerk, oae of whose relations is a timekeeper in a foundry 
(mechanical), or possibly a platelayer (civil engineer), and во 
being himself an engineer by inslinci as it were, he is given 


the job of sending out inquiries and adjudicating on the: 


tenders. Needless to say, the lowest price gets it every 
time, irrespective of what is offered, and after Mr. Olerk 
has done this a few times he applies for admittance to the 
Institution; in the bad old days he used to get in, 
too, his proposers and supporters being members of the firms 
who received the orders. 

The killing off of a few of the smaller concerns, and the 
combining of the larger ones, is apparently the tendency of 
the times, and if it does nothing else, it may at any rate 
minimise the present appalling waste of brain energy in the 
manufacturing and contracting branches. The writer 
beard of a firm the other day which tendered for every job 
advertised, whether municipal or otherwiee; in 12 months 
they were only successful on two occasions, and in one of 
these there had been a slip in the price, во the tender had to 
be withdrawn. But whA* are we to say of the brain energy 
which all that useless tendering represented; is it not a 
distinct loss to the profession ? 


THE CONTINENTAL ELECTRICAL ENGI- 
NEERING INDUSTRY. 


Losses ox Laram GERMAN MACHINES FOR YEaRS.—THE 
Твеотонкіс HOLD on AUSTRIA. 


THE electrical engineering works in Germany are fully employed 
at the present time, but there is no cessation in the complaints 
respecting unsatisfactory prices. In fact, it is only necessary to 
consider the wide divergence between the tenders submitted for 
public contracts in order to understand the eagerness manifested to 
ожаіп orders at any price whatever, with a view to keeping the 
works in fall operation. The cable syndicate has been dissolved, 
and free competition is so much the rule that one of the largest 
electrical firms, on the publication of the list of tenders sent in for 
а contract at Posen, is eaid to have actually offered to undertake 
the work at 7 per cent. less than the lowest tender, and at 123 per 
cent. lese tzan its original quotation. All reports of a recovery in 
the electrical engineering industry are incorrect, and it is im- 
portant to note the statement made in interested circles that 
money has been lost for years on large machines. This fact explains 
the reason for the low prices at which orders have been accepted 
in таш and other countries in recent years. It is now expected, 
as, indeed, it has been for several months past, that the mining and 
iron and steel trades will come forward with large orders as a 
result of the reserve manifested in this direction by these branches 
for some time past. This anticipation may possibly be realised, as 


the coal and metallurgical companies have on the whole yielded 
more satisfactory results during the financial year ended with 
June. The formation of an incandescent lamp syndicate of 
German, Austrian and Dutch makers has already had the effect of 
improving prices. 

СЧСювмАн COMPANIES. 


The Rheydt Cable Works Co., of Rheydt, which has a working 
capital of £62,500 out of a nominal capital of £75,000, has been 
sucessful in improving its position during 1902-03. In fact, the 
report of the directors frankly states that the expectations enter- 
tained at the beginning of the year have been exceeded, and the 
orders on hand are also anticipated to provide profitable employ- 
ment in the present year. The gross profits amount to £17,281, as 
compared with £13,940 in the previous year, and after providing 
for depreciation and reserve funds, a dividend at the rate of 12 per 
cent. has been declared, as against 10 per cent. in 1901-02. 

The recent meeting of shareholders of the German Cable Works 
Co., of Rummelsburg, near Berlin, approved the accounts sub- 
mitted for the financial year 1902-03. After abeorbing the 
reserve fund, the company closed the previous year’s trading with 
a loss of £7,067, but it has now been possible to extinguish this 
deficit out of the gross profite of £12,292 earned during the past 
year. Having done this, and made provision for depreciation, the 
slight balance remaining has been placed to the credit of the 
guarant3e account. It was stated at the general meeting that the 
course of business in the current year has been more satisfactory, 
and the turnover has so far been 60 per cent. in excess of that of 
the corresponding period of the preceding year. 


AUSTRIAN, Swiss AND OTHER ENTERPRISES. 


The position of affairs in Austria is very similar to that in 
Germany. The works are now well employed, but prices are from 
15 per cent. to 20 per cent. less than they were a few years ago, 
and at times the offers of the large works are underbid to the 
extent of 50 per cent. Not only so, but the conditions of payment 
are leas satisfactory as the final settlement of accounts now extends 
over a few years, and the result is that the large works have debts 
outatanding which amount to many thousands of pounds. The 
Austrian establishments complain severely of German competition, 
whilst at the same time the export capabilities are restricted, and 
the branches established by Teutonic works are also hampered in 
developing the exteraal trade owing to the agreements existing 
with their German parents. The principal customers at present 
are the ironworks, and other industries, but the transformation of 
horse tramwavs, and the establishment of electric lighting stations, 
have practically ceased as the experience gained in these respecta 
has been unsatisfactory as a consequence of such undertakings 
requiring to be financed as well as carried out by the contractors 
for the supply of the machinery. 

Brown, Boveri & Co., of Baden, Switserland, which has a paid-up 
capital of £500,000, has just issued a4 per cent. loan to the extent 
of £200,000, of which £152,000 has been taken firm by a syndicate 
of Swiss banking institutions. The company is reported to have 
received an order from the recently-formed Société d’Electricité de 
Paris for the machinery equipment of the new generating station 
to be erected in the French capital. The order, which is the largest 
that bas ever been booked by the company, is for the delivery of 
four large steam turbines and dynamos of a total of 30,000 нр. 
The Paris Electrical Co. in question will have among its customers 
the Metropolitan Railway Co. and the tramways of the Parisienne 
Electrique, which belong to the same group as the founders of the 


first-mentioned company. 


The position of the Franco-Swies Co. for the Electrical Industry 
of Geneva is far from satisfactory, judging from the results of the 
past year’s trading. It is true that the profits amount to £11,360, 
as compared with £19,750 in the preceding 12 months, but it has 
been found necessary to devote a considerable portion of the former 
sum tothe purpose of depreciation of the newly-constructed and 
old works. Not only so, but the whole of the £50,000 standing in 
the amortisation fund is beiog absorbed for the same object. It is 
understood that the company has incurred a heavy loss in connec- 
tion with the Italian Electro-chemical Co., the amount of which is 
put at approximately £32,000. A reference to the latter company 
will be found below. 

The Russian Union Electricity Со. of St. Petersburg, which owns, 
next to the branch works of the Siemens & Halske Oo., the largest 
manufacturing undertaking of its kind in that country, has been 
financially unsuccessful since ite formation nearly four years ago. 
It was constituted with а share capital of £600,000, and the accounts 
for the past year reveal a total deficit of £227,000, or more than 


- one-third of the capital. This loss apparently extends over two or 


three years, and is due, among other things, to the realisation of 
securities, depreciation of materials and losses on guarantee trans- 
actions and schemes which have not been carried into effect. The 
company maintains branches at Kieff, Warsaw, Odessa and other 
towns, and is also interested in various electrical companies. It is 
proposed to reorganise the company with the special object of 
liberating it from the present floating debt. 

The Tecnomasio Italiano Cabella of Milan, which manufactures 
electrical apparatus and machinery, and which has not been in а 
flourishing condition for some time past, has now been converted 
into the Tecnomasio Italiano Brown-Boveri, as а result of an agree- 
ment which has been entered into between the former and the 
Swiss firm of Brown, Boveri & Co, of Baden, while the branch 
maintained by the latter in Milan has also been merged into the 
new combination. In future the Swiss company will undertake the 
technical management of the Italian company, in which it hasacquired 
& large financial interest. The agreement, which has been arranged 
for 25 years, provides that the whole of the orders received by the 
Teenomasio for Italy, the Levant and the Balkans shall be equally 
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divided with the Swiss company, which will also benefit to the extent 
of a commission on the invoice value of the electrical manufactures 
of the Italian enterprise. 

The Italian Electro-chemical Co., which was originally formed 
with a capital of £260,000, has had to overcome considerable diffi- 
culties in consequence of severe competition and the fact that the 
share capital was insufficient for the requirements ot the company. 
It has, therefore, been necessary to write down the capital by 40 per 
cent., and to issue new shares amounting to £108,000, and to convert 
the floating debt of £110,000 into & bonded debt. The company 
owns two water-power concessions, one being on the River Tinno, 
near Bussi, of 6,300 E.., and the other of 38,500 нр. on the River 
Pescara, although only a portion of the first is utilised. In addition 
to these, the compauy has two works near Bussi aud Piano, which 
аге engaged in the production of chemicals. 


PRACTICAL EXAMPLES 
WITH THE CALCULATOR BOARD. 


By EDWARD RAYMOND-BARKER. 
SERIES I.— Noles for Submarine Cable Staffs. 


An article descriptive of the calculator board appeared in 
the ELECTRICAL REVIEW of August 28th, 1903. The result 


has been a spontaneous and widespread interest, the genuine- 
ness of which, it may be added, has been shown in a manner 
esgentially practical. 

The following notes, the appearance of which has been 
somewhat delayed owing to other work and many calls upon 
the writer's time, have been arranged as a sequel to the above- 
mentioned article, and for the purpose of placing on record 
in the clearest manner possible, a series of practical examples 
easily and quickly worked out by the crosswise adjustments 
of the calculator board cursors. 

The illustrations are numbered in sequence with those in 
the afore-mentioned article. 

These notes have been written specially for the benefit of 
those officials at cable stations responsible for the routine 
cable tests, and for the localisation of any cable breaks that 
may occur. 

. The fact that the deviser of Ње calculator board is a man 

who in the past has had practical experience in the respon- 
sibilities of a superintendent and electrician at an important 
cable station, is sufficient reason for the devoting of the 
present series of examples, more or less exclusively, to cable 
station matters. 

At а modern cable station worked constantly at high 
pressure, the calls upon the time and energies of the more 
responsible men on the staffs are often so onerous, especially 
in unfavourable climates, that it may be truly said that any 
man who devises means for simplifying, i. s., expediting any 
one branch, only, of so complex a routine, deserves well of 


bis fellow workers. In any case that has been the aim of 
the deviser of the calculator board. Whether he has suc- 
ceeded experience only can show. 

What has here been said about simplifying and expediting 
tests at cable stations refers also, ard with extra force, to 
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the requirements cf the cable ship testing room, where every 
time-saving appliance is hailed as a boon to its users. 

Although the examples in the following series deal mostly 
with cable work, some of the examples, especially those 
relating to temperature coefficient corrections, will, perhaps, 
be of more general use in electrical laboratories. 

With regard to the correction of bridge coils for tempera- 
ture, the admirably simple and ingenious method devised by 
Mr. John Gott for the automatic elimination of error due 
to difference in temperature, does not do away with the 
necessity for knowledge as to the application of such correc- 
tions, should circumstances necessitate their adoption. 


С Jemp Reduction 
. Curves 1.2, 3.4 
Ж Сылы, Ае. 


„„ 


02000: 60 60 40а. 


0:84|42.0 4 
0-83 14:5 
0-82 |41. o 
0:81 140. 5 
0.80 |40.0 
o-19 [39:5 
0-18 | 39-0 
7738.5 


III 


Fig. 6 is from a photograph of the finished calculator 
board, about 21 in. sq. overall, the general construction and 
working of which have been described in the former article 
already alluded to. 

Fig. 7 gives a view of the back of the board arranged with 
scales, so as to constitute an improved drawing board of an 
exceedingly convenient kind. 

For figs. 6 and 7 the writer is indebted to Messrs. W. 
Watson & Sons, of 313, High Holborn, the makers of the 
calculator board. 

Figs. 8, 9 and 10 show, full size, three portions cut from 
the electrical curve sheet devised by the writer for use with 
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the calculator board, which, as has been pointed out, can be 
adapted for any line of quantitative research. 
Fig. 8 is the upper left corner of the curve sheet ; fig. 9 
the lower left corner, and fig. 10 the lower right corner. 
Fig. 8 shows clearly the numeration of the various scales 
of ordinates —easily distinguishable by their several headings. 
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Fig. 9 shows the lower extremities of the ordinate scales, 
also the origin of the abscissa scales. 
Fig. 9 makes it clear how easy it is to associate each 


particular scale with the various formule appertaining to 


that particular scale. The formule are inscribed in line 
with their several scales, so that identification of the various 
scales is easy. 
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Fig. 10 shows the right hand extremities of the abscissa 

scales, It will be noticed that 0°08 to 0°01 on scale g, 
1 ; 

ma. 
curve sheet, has been moved 35 mm. to the left of its correct 
position, in order to keep it within the limits of the curve 
sheet. 

The diagrams which illustrate the following examples 
have been obtained from the calculator board, and have been 
photographically reduced for the purposes of this article. 


apply to that portion of the curve which, on the 
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Naturally, оп this reduced scale, only the main pointe on 
the graduated scales are shown. 

In each case, that curve and its corresponding scales only 
are given, of which there is need in the expression or operation 
to be solved. Thus all confusion is avoided, and the student, 
or the young assistant in the testing room, who, at first, 
may have been alarmed at the rather formidable appearance 
of the curve sheet, will recognise the absolute simplicity of 
its method of operation, and its great value in regard to 
expeditious work and saving of precious time. 

As regards those members of cable staffs desirous to 
become proficient in the best teste, or whose official position 
necessitates an intelligent conception of the best methods of 
procedure, any man who has made himeelf fairly familiar 
with the text-books now at his disposal, will at once appre- 
ciate the advantages attaching to the calculator board. 

The serviceable books by Baines, Wilkinson, Fisher and 
Darby, and Elton Young—taking them, more or less, in 
progressive order—have resulted in bringing together, and 
presenting to cable staffs, up-to-date information as to 
modern test, methods. 

Mr. J. Elton Young's was the first text-hook to give the 
Schaefer curves, three of which figure on the calculator 
board curve sheet, re-calculated on an extended scale. It 
follows, therefore, that a consistent student of Elton Young 
has little to learn, and nothing to fear, in the matter of 
curves. 

The writer has dilated somewhat upon this point, as there 
has been a tendency in some quarters to opine that the 
average cable station official and practical cable telegraphist 
would regard a curve as too complex a device for ordinary 
every day use. 

EXAMPLES, 

Ezample 1.—To calculate battery power to give certain 
milliamperes (ma.) through a given approximate resistance 
in ohms (о); Reproduction of deflection method. 


Fia. 11. 


A test is made to a cable break by reproduced direct 
deflection method. Required battery powers in terms of 
Leclanché cells, to drive 5, 10, 20, 25 ma. through а resist- 
ance which a preliminary test has shown to be approxi- 


mately 3,950" including shunted galvanometer. 
Fig. 11, in which, as in all subsequent diagrams, each 


A. 
cursor strip is represented by a line, thus <—» or |, illus- 
Y 


trates the third case stated. 

Ordinate :—a, (omnibus scale) 100 mm. = 1,000". 

- Abscissa :—g, (omnibus scale) 100 mm. = 100 cells. 
Bring horizontal cursor (H. c.) to 385 mm. = 3,890». 
Bring vertical cursor (v.c.) successively to points where 

curves 1, 2, 8, 4, are intersected by H.C., and read, at 

extremity of v. O. on scale gs, result :— | 
12, 23, 46 (as shown in fig. 11) and 57 cells Leclanche. 
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Example 2.—To calculate battery power to give certain 
ma. through approximately known resistance, when Wheat- 
stone bridge employed. 


A test is made to a cable break by Wheatatone bridge 
method. Bridge ratio = 1,000" : 1, 000“. Required the 
battery powers to drive 5, 10, 20, 25 ma. through cable 
side of bridge system, and a cable resistance of approximately 


2,555“, including resistance of milliampere meter. 
Ordinate :—G, (omnibus scale) 100 mm. = 1,000”. 
Abscissa :—g, (omnibus scale) 100 mm. = 100 cells. 
Bring h.c. to 255°5 mm. = 92,555". 
Bring v.c. successively to points where curves 1’, 2’, 3’, 
4’, are intersected by H.C., and read at y, 12, 24, 48 (as 
shown in fig. 12), and 60 cells, Leclanché. 


In this instance let results be checked by the figures 
involved: 


25 (2,555 + 1,000 
$ 1.000 x d == 59:87 = 60 cells. 
20 (2,555 -- 1.000) 
1,000 x 1:485 
10 (2.555 + 1,000) _ 93.95 24 cella, 
1,000 x 1:485 
5 (2.555 + 1,000) 
1,000 x 1'485 


М№оте :—Farther memoranda relating to batteries are 
inscribed on the curve sheet. 


(To be continued.) 


= 47:9 = 48 cells. 


= 12 cells. 


CORRESPONDENCE. 


[Letters arriving after first post on Wednesday morning cannot 
appear until the following week.] 


Automatic Fire Alarms. 


I have just been reading Mr. Oatway’s letter on the 
subject of “Automatic Fire Alarms,” which appeared in 
your issue of the 2nd inst., page 585. I have no intention 
of re-opening this discussion with a lengthy reply, for I 
think I have already fully expressed my views on the subject, 
especially as regards syntonisation, concerning which Mr. 
Oatway seems to have no serious argument to bring forward. 
Bat there are some points in Mr. Oatway’s letter which I 
cannot allow to pass unchallenged, and I therefore appeal 
to you to Кое my reply a place in your colamns. Mr. 
Oatway concludes his letter thus :— 


I am quite willing to take up the wireless method of transmitting 
alarms of fire when any advantage can be obtained from it. At the 
moment, dealing with the conditions which exist, if the merit 
claimed was indisputable, the requirements of the fire service and 
considerations of economy would prohibit its use in this country. 

This conclusion is so little in accordance with the facts 
brought out by the discussion, and even with Mr. Oatway’s 
letters, that I cannot help thinking that he has made a 
mistake, and that the last two lines of his letter relate to the 
ordinary alarms, and not to wireless ones. , [n fact, the best 
argument that Mr. Oatway seems to be able to bring against 
the wireless fire alarm is the following :— 


I have only been able to establish at Glasgow 25 of my alarms. 

There is nothing surprising in this, when we consider 
the inconveniences which are entailed by the ordinary 
alarms, and to which I called attention in my former letters. 
The wireless alarms are exactly suited to supplement tbe 
number of these installations, as they avoid the incon- 
veniences in question and lessen the c. в. 

These are the figures relating to the expenditure in the 
two cases :—The yearly expenses for Mr. Oatway's apparatus 


amount to £5 108. on an average, or 136:50 fr., which, at, 
3 per cent., means a capital of 4,550 fr. My transmitting ` 


apparatus costs 500 fr. I have estimated the yearly upkeep 
at 6 fr. per apparatus, which thus requires а capital of 


200 fr. Thus my apparatus requires a capital of 700 fr., as 
against 4,550 fr. for Mr. Oatway’s. 


I leave it to your readers to draw their own conclusions. I 
will conclude by saying—with regard to the Siemens 


apparatus—that, as I have already said in my letter which 
appeared on p. 212 of your issue dated August 7th, the 
report of Mr. Oatway's speech to which I referred, was that 
published in the ELECTRICAL Review for July 17th. 


| E. Guarini. 
. [This correspondence is now closed.—Eps. ELEC. REv.] 


Winding Induction Coils. 


Jn connection with your description of the new method 
of winding secondaries of induction coils, I should like to 
say for general information that the method of winding may 
be new, but the idea is not. During the South African war 
(some time in 1900) my firm in Durban repaired for the 
Imperial Government (as distinct from the Colonial Govern- 
ment) а coil, the secondary of which was wound in this 
manner. From my recollections it was а '10 or 12-in. for 
X-ray work, and broke down very shortly after being put 
into service. It was a very well made article, and entirely 
protected in polished teak case for field use, the ebonite dis- 
charging pillars unscrewing. I have tried to recollect the 
maker’s name, but cannot at this distance of time. However, 
I can assure you that it was wound exactly in the manner you 
ascribe to Mr. Leslie Miller, and we found it an extremely 
awkward jobto rewind. The number of sections was very 
large. In tbe many coils, large and small, I have repaired 
in my time, I have never before come across this method. 
Still it did not save the breakdown of the secondary. 


Fred. H. Hadfield, M. L. E. E., I. S. A. 
London, October 19th, 1908. 


Single-Phase Alternate Current Motors. 


I notice in your issue of the 9th inst. a short notice concern- 
ing a motor being manufactured by Messrs. Ferranti, Ltd., 
of Hollinwood. It seems clear to me, from the descrip- 
tion, that all novel features claimed for this machine were 
embodied in the motor alluded to in my letters published 
in the ELECTRICAL REVIEW on October 28th and December 
12th, 1902. І may add that the motor therein deecribed 
bas been patented by me more than a year ago, and 

а certain number of additional advantages which 
do not seem to be embodied in the Schiiler-Ferranti motor. 


Val. A. Fynn. 
Bradford, October 14th, 1908. 


DEVICES AND FITTINGS FOR THE 
CURRENT ELECTRIC LIGHTING SEASON. 


(Continued from page 618.) 


ARMORDUCT JUNCTION Box. 


The Amorduct Improved Electric Conduit Co, of 5, St. Nicholas 
Buildings, Newcastle-on-Tyne, have just registered а new junction 
box. It embodies an entirely new method of fizing the lid by 


threading the top of the box, апа tapping the inside of the lid. 
The necessity for screws or clamps is thus obviated, and a perfectly 
water-tight fit is secured, adding at the same time to the appear- 
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ance of the box. The illustration shows a two-way box (tapped 
ready, twc-way) and two knock-out holes are provided which leave 
room for future extensione, as shown by the example in the case of 
the right hand hole, which is in the process of being tapped. The 
company supply it as an ordinary junction box, and also in connec- 
tion with their china outlet fittings. In the case of self-contained 
fittings, the small projection shown on the bottom of the box is 
tapped and used for securing a universal base, which in turn is 
adapted as a ceiling rose, wall plug, thumb switch, ceiling lamp- 
holder, or other fittings, the cast-iron lids of the boxes being suit- 
ably bushed. Where this is preferred the fittings can be mounted 
on the lids of the boxes (which in that cate consist of insulating mate- 
rial) which are suitably recessed and drilled to take any standard 
fittings. The company is now supplying“ Armorduct ” in a second 
extra heavy quality. We have received an advanced copy of a 
circular which is now being prepared to show the advantages pos- 
sessed by the system. The company already has an interesting 
price list in circulation and copies can be obtained on application. 


G. E. C. FITTINGS AND APPLIANCES. 


The new suite of showrooms now open at the General Electric 
Co.'s address in Queen Victoria Street, E. O., contains an up-to-date 
and artistic array of electric light fixtures suitable for all branches 
of the trade. From tbe modest bracket or pendant for use in 
the office, to the beautifully modelled electrolier, everything is 


COINS: 


E 


G.E.C. ORNAMENTAL RADIATOR. 


shown in its proper surroundings. Chief among the novelties on 
view are the new “Cascade” shade ornaments. These readily 
adapt themselves to existing fixtures, and when fitted to elec- 
troliers, brackets, pendants, &c., the effect is most artistic. A 
fringe of cut-glass tubes and beads in various colours and threaded 
on wires, give this pleasing effect, and while adding to the beauty 
of the fittings, do not absorb the light, but add to its diffusion. A 
further recommendation is, that owing to wire being used for 
threading instead of the usual cotton or thread, the fringe is more 
easily cleaned. 

An improvement in lampholder interiors is noticeable in the 
G.E. Co.’s new pattern which is just placed on the market. The 
vexed question of shorts“ appears to have been the subject for 
attention, and this new pattern is produced in the hope of dispelling 
the trouble that is frequently experienced. The lampholder 
interior consists of two porcelain parts, and the necessary plungers 


and terminals. On the base are screwed all the necessary brass 
parts, and a porcelain cover fits over the whole, leaving only the 
plungers visible, and ко ensuring complete insulation from the case 
of the lampholder. 

A new departure in the capping of the well known “ Robertson,” 
lamps is now being put forward; the improvement is made 
without increasing the price of the lamp. Large consumers 
mutt continually experience annoyance by the unauthorised 
use of high candle-power lamps, and the G.E. Co. have, 
therefore, decided to supply special incandescent lamps of 
8 С.р. with three-pin caps (known as the '' A.B.C."), instead of the 
usual two pins. The pins are not equi-distant from each other, but 
are so placed that only the special lamp can be inserted, it being 
impossible to uee the ordinary two pin cap in the special holder 
which is, of course, required. 

The latest patterns in electric glow radiators can aleo be seen 
in the showrooms of the G.E. Co. Their new types are known as 
the “ Jupiter " and “Orion " radiators. ; 

The "Jupiter" radiator is wired for four lampe, which are con- 
trolled by two switches, and being placed well away from the 
meta! parts of the radiator, are not liable to damage. The design 
ів in cast-iron, both sides and the bark being completely enclosed. 
The base gives support to pillars of polished and lacquered brass, 
surmounted by an ornamental frieze of either cast-iron or brass. 
The reflector consists of highly polished aluminium. 

The Orion” radiator is very similar in design, and is most finely 
cast. The standard finish is black enamel, but when relieved in 
gold an artistic result is obtained. This radiator has five heating 
lamps controlled by three switches. | 

А new pattern curling-iron heater із also now being shown. The 
design is very tasteful, the metal parts being heavily nickelled and 
mounted on a marbled base. A distinct feature of this heater is 


that the current is switched on by simply insating the tongs, and 
automatically disconnected when they are taken out. 


GEC. “ CascADE" FriTTINGS. 


WESTMINSTER ARC LAMPS. 


The Westminster Engineering Co., Ltd., of Victoria Road, 
Willesden Junction, has issued some lists of its Westminster 
enclosed arc lamps, photc-printing arc lamps, aud portable battery 
booster. We illustrate in fig. 1 the mechanism of the No. 108 lamp, 
and in fig. 2 one of these lamps is shown with an ornamental cover. 
It is an enclosed type of lamp, with a single globe 7 in. in diameter. 
The burning life with one pair of carbons and 5 amperes is 
80 hours, or with 6 amperes, 70 hours. The regulation is effected 
by means of two solenoids operating a brake wheel. The positive 
carbon holder is suspended by a flexible copper cord, the other end 
of which is coiled round a spring drum ; this drum is fixed on the 
same spindle as the brake wheel, and the contained spring auto- 
matically takes up any slack on the flexible cord, as, for instance, 
when the lamp is re-carboned. The carbon holder is guided in the 
centre tube by three rollers to ensure a minimum of friction. The 
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glob: is fitted to the lamp as shown, the bottom plug being attached 
by a bayonet joint. The globe is carefully ground on the top edge 
to ensure a good joint with the metal plate, and the spiral spring at 
the bottom of the globe gives the necessary pressure to keep the 
joint tight without any packing whatever, and at the same time to 
act as а safety valve for the escape of gases, should the pressure b» 


with metals and have produced an alloy, which they have registered 
under the name of Pewtal;” this alloy resists oxidisation, and 
although requiring no protective lacquer, is permanent in colour, 
and therefore needs no cleaning whatever. When once a fitting 
is fixed it never has to be repolished like other metals This 
alloy is light in weight and capable of artistic treatment to the 


Fia. 2. 
WESTMINSTER ABC LAMPS. 


too high, as when the lamp is switched on again shortly after being 
extinguished. 'The space between the globe and the body of the 
lamp keeps the working parts comparatively cool. 


Verrirys’ ELECTR;O RADIATOBS. 


Ws recently mentioned in our columns Messrs. Veritys' list of 
electric radiators for the present season, and we now illustrate one 
or two designs contained therein. Fig. 1 represents what is about 
as simple as anything of the kind well could be. It is a very cheap 
type, consisting of two or four heat lamps and very little else. It is 
suitable for bathrooms, and such situations where it is desirable to 
take the chill off the atmosphere. The same stove is, if required, 


— — 


Fia. 1. 


supplied with a polished copper refl:ctor to direct the heat rays 
where required. Fig. 2 shows a more ornamental type of small 
radiator suitable for more important dwelling rooms, and as it is 
listed in antique copper, or oxidised silver, it should harmonise with 
much of the metal work now in vogue. There are several other 
useful and ornamental stoves in Messrs. Veritys’ circular (No. 65), 
for copies of which electrical contractors should make application. 


" PgwraL” ART FIFPTINGS. 


Owing to the constant trouble to clients caused by metals 
oxidising and rusting through exposure to the atmosphere, ABT 
FrrTINGS, Lv., of 112, Victoria Street, 8.W., have experimented 


same extent as copper or steel, and we understand that architects 
and engineers are adopting “ Ремќа! " for electric fittings very 
largely. The natural colour of this metal is similar to oxidised 
silver, although it can be treated to represent dark armour steel, the 
colour still remaining permanent. Members of the electrical trade 
who are interested in “ Pewtal” should pay a visit to the show- 
rooms of Art Fittings, Ltd., to see some of the designs which have 
been executed in this alloy, and they may be sure of a cordial 
welcome. These designs, while being artistic and thoroughly 


"PEwTAL" FITTINGS. 


practical in every way, are free from the monstrosities which are 
occasionally produced by some workers who, in striving after some- 
thing original,“ over-ride every other feature in their designs. 
The accompanying illustrations show some fittings executed in 
" Pewtal.” 


SIEMENS'S LIGHTING APPLIANCES. 


From the Biemens Electric aed pee pg Ltd., of Watling Street, 
E.C., we have received various leaflete respecting their electric 
lighting appliences which are now before the trade. Their 
"Liliput" arc lamp, which has already been described in the 


ELECTRICAL REVIEW, is made in two forms, for indoor and outdoor | 


Еа. 2. 


lighting ; and sume other lists show а number of different designs 
of electroliers and standards made to take the lamp. The Siemens 
new high-voltage cartridge cut-out, and the firm’sarc lamp wire 
coupling and accessories for suspending arc lamps, already familiar 
to our readers, are detailed and priced in other sheeis. 


C&RYXSELCO Lamps. 

In anticipation of the present season, Cryselco, Ltd., of Kempston 
Works, Bedford, have put down labour-saving appliances (which, 
unfortunately, had to be obtained in America) in order to enable 
them to make more uniform lamps at a decreased cost, the output 
of one machine equalling that of eight girls. The *'Cryselco" 
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incandescent lamp is made entirely by mecbanical appliances, it 
only being handled in passing from one machine to another. This 
lamp has been adopted as the company’s standard for this season, 
and there is every prospect that this year’s output will greatly 
exceed last year’s record. 


SIMPLEX CONDUIT SPECIALITIES. 


The latest improvements introduced by the Simplex Bteel Con- 
duit Co., Ltd., consist of some new mountings for switches, ceiling 
roses, &с. All lug mounted switches, ceiling roses, wall plugs, cut- 
outs, &с., are now mounted with special regard to obtaining perfect 
insulation from the accessories to the metal conduits A thick 
insulating disc is first screwed to the top of the company's standard 


Fic. 2. 


iron boxes forming a non-conducting lid by means of countert unk 
metal screws, the heads of the screws being below the surface of the 
disc when screwed down. The porcelain fitting is then fixed to 
this disc by means of metal screws, tapped holes being made in the 
disc to recoive them. The disc is heavy and rigid enough for a 
solid grip to be obtained. The holes on the discs for fixing the 
accessories on аге almost at right angles to the holes provided 
for the holding down screws, and it will thus be seen that this 
method of mounting has great advantages over the system of screw- 
ing the switches, &-, direct on to the metal box with screws. 
Fig. 1 shows a switch with insulating disc and box taken apart, 
and fig. 2 a switch mounted in position on the box. The com- 
pany has also introduced а spring lid mounting for special cases 


Ета. 3. 


where tbe minimum projection is required ; it consists of а ring 
which accurately fits into the top edge of the box, and is, to all 


 intents and purposes, one of their patent spring.in lids, punched 


зо as to fit round between the base and cover of а switch or other 
accessory, thus allowing the base to be partly sunkinto the box. This 
makes a good job with a8 small an amount of projection as possible, 
measured from the bottcm of the box, and, where desired, these 
fittings are supplied with two screws in the box so as to prevent 
the lid from being displaced by any unusual strain being put upon the 
switch, tending to pull it away from the’ box. Fig. 3 shows 
this method of mounting as applied to a patent three-contact ceiling 
rose. 

The Simplex Co. has also recently introduced its wireduct con- 
duit to meet а demand which exists for a strong screwed and water- 
tight conduit possessing a perfectly smooth interior and exterior 
surface аба ктай cost. This new conduit is manufactured to exact 
and uniform diameters in the usual sizes from } in. to 2 in., from 
specially selected steel strip of stout gauge, and the ends are united 
by a special process which renders the conduit quite free from 
internal burrs and also makes it watertight. 


ELECTRICITY FOR SMALL HOSPITALS. 
Bx W. NOBLE TWELVETREES, A. M. I. H. E., M I. Mech. E. 


(Abstract of a Paper read before the Sanitary Institute at Bradford, 
July, 1903.) 


Ix this paper the author deals with the relative efficiencies cf steam, 
gas and oil engine-driven electric lighting installations, and direct 
gas and oil lighting! for small hospitals, Although the paper does 


not add anything to the present stock of information on the 
subject, yet it will, no doubt, be welcomed for purposes of 
reference. 

The author takes, as a basis of comparison, an installation con- 
sisting of 155 16-0.р. lamps, recently equipped under his direction. 
This installation was designed simply for lighting, but it would be 
quite capable of dealing with & moderate power-load in addition. 
The capacity of the plant is 10 Kw., or 100 amperes at 100 volta, 
which is sufficient for the continuous supply of 155 16-o.P. lamps. 
The storage battery has a capacity of 216 ampere-hours when dis- 
charging in 6 hours. This capacity is sufficient for the present require- 
ments of the institution, and is equivalent to an annual outputof about 
8,000 Board of Trade units. Motive power is provided by а quick- 
revolution vertical engine, driving а belt-driven bipolar con- 
tinuous-current dynamo, and steam is furnished from the boiler 
provided for the general supply of heat and power for ordinary 
purposes. The cost of the machinery and plant, erected in working 
order, was £475; but to this should be added the amount of £100 
to cover the increased cost of boilers, owing to the higher pressure 
necessary for the electric light plant. The total capital expenditure 
is thas brought up to £575. 

In considering the further outlay required to make the plant 
available for power as well as for light, it is only necessary to add 
the cost of providing and fixing a booster, вау £100 ; as the value of 
the laundry engine and auxiliaries is about the same as that of (ће. 
electric motor and fittings that would be required instead. Thus, 
£675 represents the total capital value of the plant for light and 
power. If fully employed for light and power during five days a 
week, and for light alone during the remaining two days, the 
annual output would be 23,000 units. 

Calculated upon the amounts stated above, the annual repayment 
of principal with interest at 3 per cent., extending over 20 years, 
would be £40 for lighting alone, or £47 for light and power. The 
amount to be included in the total cost of energy on account of 
repayment and interest is consequently 1:2d. per unit in one case, 
and 0°5d. per unit in the other. 

With coal at 15s. per ton and outputs of 8,000 and 23,000 units 


for light and power respectively, the author arrives at the following 


figures :— 


Estimated Cost of Electrical Energy in Hospital Installation. In 
Pence per Board of Trade Unit. 


Light only. Light and power. 
Fuel ... - ies hs *80d. *80d. 
Water and engine room stores 074. 07d. 
Attendance (extra) ЕЎ 55d. 20d. 
Maintenance i 995 75а. 37d. 
Works cost .. 2'717 d. 1:444. 
Repayment and interest. 1°20d. 50d. 
Total cost 3:874. 1°944. 


The author draws attention to:the necessity for efficiently arrang- 


ing all details of the plant in order to secure the best resulta. 


It may from circumstances be considered advisable to adopt gas 
engines; in places where steam is not required for other purposes, 
this type of engine provides power more cheaply than the steam 
engine, and one great advantage it possesses is that of adaptability 
to intermittent work. When the engine is stopped the consumption 
of fuel instantly ceases, whereas in the case of the steam engine, 
there is continuous waste of fuel during the intervals of work. 
Hence the internal combustion motor is particularly suitable for 
very small institutions, where the general demand for steam is of 
limited extent. 

Various gas engines are now to be obtained in which the con- 
sumption per brake horse-power is between the limits of 15 cb. ft. 
and 25 cb. ft. per hour. As our attention is devoted particularly 
to electricity for small hospitals, we will take the consumption of gas 
at the upper limit of 25 cb. ft. per B H. P.-hour, or, say, 37:5 ft. per 
Kw.-hour. With gas at 2s. 6d. рег 1,000 cb. ft., the cost of energy 
works out at about 1:12d. per unit. Substituting this value for the 
cost of coal given in the first table, we find the total cost of 
generating energy іп a gas-driven plant to be 3:694. per unit for 
light alone, or 2:26d. per unit for light and power. At the 
average rate of 30 cb. ft. per Kw.-hour, the cost of production 
would be 347d. in one case and 2°04d. in the other. No 
alteration is necessary in the item referring to repayment and 
interest, because the higher cost of the gas engine practically 
balances the saving in respect of the amount allowed for increased 
boiler power. 


Light given in Direct Lighting by One Cubic Foot of Gas. 


Type of burner. Candle-power-hours. 
Batswing iss 2°75 to 300 
Argand м» iss PA 3:00 to 850 
Incandescent э ea ... 12:00 to 15°00 


When consumed in a gas engine at the rate of 37:5 cb. ft. per 
Kw.-hour, each cubic foot of gas will give 6°65 c.P.-hours in the form 
of electric light—approximately 2:3 times the light furnished by an 
ordinary burner, twice that by ап Argand burner, and half that by 
an incandescent burner. 

А matter of much importánce from the hygienic standpoint is 
the effect of illaminants upon the atmosphere of the space in which 
they are burned. The following table is taken from Dr. Louis 
Bell's recent work, The Art of Illumination.“ Another argument 


F 
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Vitiation of Air by the Combustion of Oil and Gas (Bell). 


7 „| Oxygen 2 Н.О | Vitiation 

Illuminant. UE 9 consume’: асса, 8 our T 
Pamfiin oil . | 992 gr. 16 6:2 4:5 3:5 7:5 
Kerosene oil | 909 gr. 16 59 | 41 3:3 70 
Gas (Batswing) 55cf. | 16 6:5 2:8 T3 | 50 
„ (Argand) | 48е. | 16 5:8 2:6 6:4 43 
„ (Welsbach)| 3:5 c.f. | 50 41 1:8 47 30 
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in favour of electric light is to be found in the deterioration of 

painted, distempered, and other surfaces in buildings where gas is 
employed for direct lighting, and it is possible that the cost of 
re-decoration may frequently equal, if it does not exceed, the differ- 
ence between the two methods of illumination. 

The oil engine offers another alternative to steam for the genera- 
tion of electrical energy, in many cases more convenient and 
economical than the gas engine, especially where no public supply 
of gas is available. The consumption in well-designed engines, as 
small as 7 B. H. P., is not more than 0:82 lb., or one-tenth of a gallon, 

r B.H.P.-hour. Allowing 1:2 lbs, or 0°15 gallon, per kilowatt- 

our, the cost of oil at 4d. per gallon does not exceed 0'6d. per unit 
of energy produced. Substituting this value for the cost of coal as 
stated in the first table, we find the total cost of energy from an 
oil-driven plant to be 3:17d. for light alone, or 1°74d. for light and 
power. As before, no alteration has been made in respect of 
repayment and interest, ав the value of the plant remains practically 
unaltered. 

Comparing the efficiency of oil used for direct lighting, and for 
lighting by electricity through the medium of an oil engine, we 
find & considerable advantage follows the latter method of pro- 
cedure. The following isa summary of some results obtained by 
Prof. Vivian B. Lewes from a selection of twelve different lamps in 
use at the present day :— 


Consumption of Oil in Direct Lighting, in Grains per Candle- 
power, per Hour (Lewes). 


Type of wick. American oil, Russian oil. 
Circular Vs x oad ees 60:32 : 7611 
Flat, single. . 69:63 74:00 
Flat, duplex... ii T ees 53°70 61°15 

Average ... ai 58:88 66°75 


Taking the general average of 63 grains per candle-power as the 
basis of calculation, we find that the consumption of 63 grains of 
oil in an engine, at the rate of 1°2 lbs. per kilowatt-hour, would pro- 
duce 1:87 c.P.-hours in the form of electric light, nearly double 
the amount obtained by direct lighting. 

Another form of fuel which is rapidly coming into general use is 
producer or power gas. In some parts of the country arrange- 
ments are already being made for the distribution of this gas on a 
large scale, and as it can be produced from the cheapest forms of 
fuel, the sale price will probably not exceed 2d. per 1,000 cb. ft. 
Allowing for the lower calorific value of this product, 
the equivalent cost would be about 8d. per 1,000 cb. ft. In 
a plant of the size previously defined, the use of power-gas 
would reduce the cost of fuel to about 0°2d. per unit, and the cost 
of electricity to about 2°77d. per unit for light alone, or to 1:34d. 
per unit for ligt and power. 

The following tables are also of interest :— 


Estimated Cost of Electrical Energy in Hospital Installation, in Pence 
per Board of Trade Unit. 


Cost of production. 


Plant partly: свей. | Plant fully used. 
Motive power. шшш шысы ы ыз шы: ш USE у. 
Works Total Works Total 
cost. cost. “cost. cost. 
8 ge eee a a — — 
Steam engine; coal at 158. per ton 3:37 | 144 , 1:94 
Gas engine; gas at 2s. 6d. per | 
1,000 cb. ft.— | | 
Average consumption 3°47 154 2004 
Maximum i T 3:69 | 176 2:26 
Oil engine; oil at 4d. per gallon 317 | 124 1'74 


Cost of Gas and Oil for Direct Lighting, in Pence for a Quantity 
Producing the same Candle-power-hours as One Board of Trade 
Unit of Electricity. 


—— — — 


Incandescent 
Average . burner. 
Imuminant. of Batswing Argand 2 
various | burner, burner. At 300 
burners, New hours, 
Gas at 28. 6d. per 1,000 cb. ft. 1:54 | 261 |230 | 5675 
» 38. : " 182 | 31 |276 | ‘67 | 80 
„ 38.68. „. А 214 | 36 |323 | 78 | 1°05 
112 — — | | 


Oil at 4d. per gallon T 


The figures are merely intended to represent the cost of en 
at the switchboard, or of illuminating material at the point of dis- 
tribution. It is, however, impossible to institute ап exact com- 
parison between the calculated cost of electricity per unit and the 
equivalent cost of gas and oil, but similar ratios will generally 
exist between the costs of the various methods of producing power 
aud light. 

The following conclusions may be drawn from the foregoing 
investigation :— 

l. That electrical energy can be generated in a hospital of 
moderate sise, even under unfavourable conditions, at a cost con- 
siderably lower than the average rate charged by public supply 
corporations. 

2. That economical production is greatly aided by utilisation of 
the generating plant for power as well as for light. 

3. That under favourable conditions energy can be generated at 
such cost that electric lighting becomes less costly than direct 
gas lighting when ordinary burners are employed, although more . 
costly than gas lighting by incandescent burners, and more costly 
than direct lighting by oil lamps. 

4. That, in view of its deleterious effect upon the atmosphere, 
the combustion of gas and oil for the direct lighting of hospitals is 
distinctly inadvisable; and that these substances may be more 
advantageously employed in the provision of motive power. 

5. That the facilities offered by modern gas and Git engines are 
such as to place electricity within the reach of all hospitals, for 
which the outlay upon generating plant has hitherto been regarded 
as onjastifiably heavy. 

[Mr. Noble Twelvetrees does not appear to have taken into 
account the possibilities of the Nernst lamp, in making his calcula- 
tions. As their adoption might result in less than half the energy 
being required for the same candle-power-hours, the cost comparison 
with other illuminants would, in that case, greatly favour elec- 
tricity.—Eps. Erec. Rev.] . 


SOUTH AFRICAN NOTES. 
(Евом осв SPECIAL CORRESPONDENTS. ) 


Natal Harbour Department.—It is proposed to fit with electric light 
all the dredgers used for reclaiming the Harbour to enable them 
to be worked all night. An expenditure of £2,000 per installation is 
estimated. : 

A Durban Presentation,—Mr. A. Mitchell, R. N. R., the chief engi- 
neer at Durban for Mesars. Dick, Kerr & Co.. who superintended the 
erection of the power plant for the Durban Corporation tramways, 
and last month completed his work, was entertained at a farewell 
dinner in the Central Hotel, and was presented by his late staff with 
& silver flask and cigar case suitably engraved. The presentation 
was made by Mr. G. A. Webb, A.LE.E. who was responsible for 
the electrical work, and had acted as assisted engineer to Mr. 
Mitchell throughout. Mr. Mitchell is shortly proceeding to 
England. He had been engaged at Darban for about 18 
months (arriving from Camp’s Bay, where he superintended the 
erection of that plant in February, 1902). Three montbs later, on 
May 1st, 1902, he had erected two 250-K w. seta to enable the Durban 
Corporation to open its tramways on that date,and tc show its 
appreciation of his expeditious work under very trying, circum- 
stances, such as temporary buildings, &c., the Durban Corporation 
unanimously voted him £100 asa present. Messrs. Ross & Jagger, 
who were previously engaged on Mr. Mitchell'sstaff, have commenced 
business as mechanical, electrical and general engineera at 29, Lynn 
Buildings, Commercial Road, Durban. 

Pietermaritsburg.—The first actual work in connection with the 
construction of the tramways permanent way was performed by the 
Mayor. It is expected that the first section will be working in aix 
months. 

Kroonstad.—The Municipal Council bas been inviting tenders 
until October 15th for the lighting of the town by electricity. 

Bloemfontein.—Messrs. Fuchs, Aruold & Co. have started busi- 
ness here as electrical engineers. The electric lighting extension 
scheme, so eagerly waited for, is now completed. 

Johannesburg.—Messrs. Mordey & Dawbarn's electric lighting 
scheme included the following townships:—Yeoville, Berea, 
Bellevue, Bellevue East, Troyeville, Lorentzville and Houghton 
Estate. Numerous requests for electric light have recently been 
received from residents in suburban districts not included in the 
scheme, and the Tramway and Parks Committee instructed the 
manager of the Light and Power Department to make ап inspec- 
tion of the most populous of the districts not provided for, with а 
view to ascertaining their probable requirements. Ав a result of 
his investigation, the Committee has recommended the Council to 
instruct the consulting engineers to include the following townships in 
their general lighting scheme:—La Rochelle and Rosettenville, 
Ophirton, Booysens, Turffontein, Forest Hill, Kensington, Denver, 
Auckland Park, Auckland Park Estate and Melville. 

The Rand Central Electric Co. will be in a position to increase 
the supply of current from Brakpan from 700 xw. up to a maximum 
of 800 Kw. in four months from the present time. The Committee 
submit a long report on the matter, and recommend that their 
action in informing the Rand Central Electric Co. that the Oouncil 
will be prepared to accept, under the contract with the company, 
а supply of an additional 100 xw. (raising the total supply from 
the company to 800 xw.) be approved; and that in allocating 
additional power the principle be followed of giving the preference 
to applicants whose houses are adjacent to existing mains. The 
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following recommendation was also made by the Committee :— 
That in order to increase the supply from the town generating 
station, two additional boilers be obtained and erected at £2,000. 

South African Society of Electrical Y .— Last month a 
meeting of this society was held at Johannesburg under the presi- 
nency of Mr. E. W. К. Peirce, who said tbat before the war there 
had been a society of the kind, and recently a movement which had 
resulted in that gathering, had sprung up for the resuscitation of the 
old body on modern lines. 

Mr. G. Clark moved That the Association be again brought into 
active operation." Мг. О. B. Nicholetts seconded. 

Mr. J. Norman Andrews moved—“ That the old society be dis- 
continued, and that negotiations be entered into for the establish- 
ment of a branch of the Home Institute." Mr. R. Н. Covernton 
seconded. 

Mr. L. B. Woodworth suggested that the society should be inde- 
pendent of any other associations, because of the cosmopolitan 
character of the profession in the town. 

The chairman expressed the opinion that affiliation with large 
local kindred societies would mean а fuller and more instructive 
supply of papers than they themselves had time to compile, circu- 
late and discuss. The amendment waslost, and the motion was 
carried. 

Messrs. R. Н. Covernton, C. E. Wilson, A. B. Nicholetts, W. Н. 
Carlin, and J. Н. Pickert were appointed a committee to assist the 
old Council in carrying out the resolution. 

South African Telegraphs.—New telegraph offices have been 
opened at Upper Paarl, Cape Colony; Haenertsburg and Leyds- 
dorp in the Transvaal. The offices at Balmoral, Cape Colony 
and Charter, Southern Rhodesia, have been closed; the former 

ently, the latter temporarily. Telephone communication 
been established with Macloutsie, Southern Rhodesia. - 


A NEW DESIGN FOR ELECTRIC TRAMCARS. 


DESIGNERS of electric tramcars have long been engaged 
in attempting to produce a double-deck car in which 
passengers can ascend or descend the staircase with ease and 
safety without the platform being so cramped as to impede 
the actions or obscure the view of the driver or conductor. 


New TYPB or TRAMCAR FOB OLDHAM. 


In the old type direct staircases, in which the freedom of 
the driver is the firs: consideration, accidents to passengers 
are of frequent occurrence, owing to their being jerked off 
the staircase by a too sudden start or stoppage of the car. 
The now well-known reversed staircase was designed to 
secure the safety of passengers, but this is attained at the 
expense of obstructing the driver's view, and the various 
handles controlling the movements of the car. Another 
defect of the reversed staircase type of car is the necessarily 
long platform, which soon results in an undue hogging of 


the car body, and not only causes disfigurement of the car 
as a whole, but also seta up injurious strains which greatly 
diminish ita life. 

Mr. R. H. Wilkinson, general manager of the Oldham 
Tramways, has designed & car with & view to overcoming 
these disadvantages, and simultaneously securing the safety 
and comfort of the passengers. The means by which these 
improvements are effected is shown in the accompanying 
illustration. The staircase is of the direct type, and is let 
in the body of the car, so that the bottom of the stairs is 
flush with the entrance for inside passengers. The entrances 
to the staircases are provided with doors. We are informed 
that this arrangement of platform and entrances allows inside 
and outside passengers to get off or on without impeding 
each other’s p The driver can see equally well on 
both sides, and has the whole platform at his disposal. The 
platform itself can be made shorter than in other types, and 
yet provide more room for ngers at the conductor’s end 
and for the driver at the other end. 

All these improvements are carried out at the expense of 
two inside seats only. 

The total carrying capacity might, however, be increased, 
since the canopy could be extended and strengthened во as 
to provide additional top-deck seats, and at the same time 
serve as a better protection for the driver and conductor in 
inclement weather. 

A car of this type is now in use on the Oldham Corpora- 
tion’s tramways, and has met with general admiration and 
approval. 


REVIEWS. 


Experiments with Vacuum Tubes. Ву Sir Davin I. 
SALOMONS, Bart., M.A. London: Whittaker & Co. 1903. 


This little book describes some interesting and original 
experiments made by the author on the electrical discharge 
in vacuum tubes. The experiments chiefly relate to the 
formation of the well-known luminous bands produced in 
tubes of moderately high vacuum by the electric discharge. 
The author uses low electromotive forces in his experiments, 
thereby deviating from the methods of previous experi- 
menters in this field, such as Spottiswoode and Moulton, 
who employed the highest E.M.Fs. obtainable from the 
largest induction coils, A number of new tubes are described 
by which bands at any required distance apart can be pro- 
duced at will The remarkable changes in the form and 
concentration of the bands produced by a powerful mag- 
netic field are fally illustrated. The author states in his 
preface that he has made no attempt to propound a theory, 
but we find that he has not been able to adhere to this self- 
denying ordnance. We find such statements as these :— 
* The bright bands are due to heated matter and not to 
visible electricity." What does this mean to the modern 
electrician, who believes that matter, apart from its atomic 
electric charge, can communicate no "vibrations to the 
ether ? K 

Again, we read at p. 15, it appears to me that the 
vacuum tube has а strong analogy to the ordinary metal 
conductor. The glass takes the place of the dielectric and 
the gas within represents the metal. The current travels 
along the dielectric and sinks into the gas.” Surely this is a 
travesty of Poynting’s theory, which merely states that the 
energy which maintains the current travels along the 
dielectric; nobody yet, we think, has been so bold as to 
maintain that a current prefers flowing through a non- 
conductor when it has the alternative of flowing through a 
good conductor. 

We note that the р in the name of Prof. Silvanus Thomp- 
son’s name has got transferred by some electrolytic process 
to the name of Prof. J. J. Thomson. 

These experiments have engaged the attention of the 
author for many years; the many new phenomena he has 
demonstrated are extremely interesting, and most of them 
entirely inexplicable. The little book will be a valuable 
stimulus to research in this field. 


dil. - S 
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Engine Tests and Boiler Efficiencies. By J. BUCHETTI. 
Westminster : Archibald Constable & Co., Ltd. 1903. 


This is an excellent work on its subject, translated from 
the French by Alex. Russell, with a view to bringing Con- 
tinental practice before the notice of English engineers. 
Indicators are first dealt with historically and to date, in- 
cluding various continuous indicators, of which Ashton and 
Storey’s was the earliest, followed by Vernon Boys’ and Lea’s 
planimeter instrument. But we miss Ashton’s later instru- 
ment and that of Little. 

Diagrams are next discussed, and at Chapter VI. we find 
oil and gas engine testing, especially with reference to the indi- 
cator to be employed. Chapter VIII. is given to brakes, of 
which several forms are described and illustrated. 

A very brief chapter on steam turbines appears to be 
interpolated as an after-thought, after which comes a chapter 
on steam, in which we find two methods of measuring 
priming; both of these are of doubtful utility, and remind 
us of a recent test of which we saw a report, in which 
priming was set down at 0°3 of 1 per cent. 

No one has yet shown how to take a fair sample of steam 
to measure, Опе cannot measure steam wetness except with 
apparatus large enough to take all the steam made by a 
boiler. 

Chapter XI. deals usefully with fuels, but contains the 
erroneous statement that “smoke once formed cannot be 
burned ”—а statement contradicted seven lines lower down 
the page. 

Only when we reach page 221 do we come to any reference 
to steam trials, with descriptions of the Orsat apparatus for 
gas analysis, and an appendix on chimneys and flues and 
other boiler matters. We should rather have named the 
book, The Indicator, the Brake, and Fuel Combustion, as its 
present title does not very well fit the book, which is by no 
means all about engine testing. It contains some useful 
information, and may be studied with advantage. 


Steam Power Plants, By Н. C. Meyer, Jun., M. E. New 
York: McGraw Publishing Co. 1903. 


This volume is a reprint of some articles that appeared in 
the Engineering Record, to which some further subject 
matter has been added. The entire volume is devoted to 
American practice, and sectional] drawings are given 
of several large American power stations, both for light 
and power purposes, but these are merely interspersed 
throughout the book, and not described in the text, nor are 
any tables of particulars even attached. The diagrams of 
the various stations are a great attraction when one first 
takes up the volume, but when one turns to the text in 
order to obtain more exact details as to size of plant, &c., one 
is distinctly disappointed to find that no particulars are given 
of these big power stations beyond the plans and sections. 

Chapter I. is devoted to some general consideratione, such 
as location of plant, type of power house, preparation of 
drawings, and so forth. Chapters II. and III. deal with 
boilers. On this subject the author goes into more detail, 
and treats his subject essentially from the practical rather 
than the theoretical standpoint. He quotes Barrus’s well- 
known work on Boiler Tests" as his authority for saying 
that where the proportions are suitable and the conditions 
favourable, “ different types of boilers give substantially the 
same result." The various considerations determining the 
relative proportions of boilers are discussed, and standard 
specifications for the materials used in their construction are 
given, as well as specifications of the boilers themselves and 
their seatings. 

Chapters IV. and V. are devoted to engines. The usual 
points, such as steam pressure, speed of rotation, piston 
speed, &c., are all discussed, rather from a practical engi- 
neer's or station engineer's point of view; the absence of 
abstruse or complicated formule is very noticeable through- 
out the book. Steam and water piping occupies the whole 
of Chapter VI. A useful table appears in this chapter in 
the shape of Brigg’s table of standard pipes and flanges up 
to 10 in. diameter. For all pipe work, whether screwed or 
otherwise, the Americans have reduced their practice to 
standards far more than we have, and they have undoubtedly 
done this to their own advantage. 

The lists of standard flanges adopted by the Master Steam 


and Hot Water Fitters’ Association, and other similar 
bodies, are also given. 

* Condensers” occupy Chapter VIT., and in this chapter 
cooling towers are also dealt with. The difficulty of arriving 
at a satisfactory basis for a guarantee of condenser plant 
is discussed, but no very new ideas on this subject seem to 
be given. 

The value of feed-water heaters and economisers is TNT, 
of in Chapter VIII.; the author states that for every 
11? the feed-water is warmed there is а saving of 1 per cent. 
in the fuel burned, and some useful rough and ready figures 
are given as to the duty that шау be safely, expected from 
this kind of plant. 

Chapters IX. and X. deal with mechanical draught and 
chimneys, and various sketches of recent American practice 
are given. Coal handling, water supply and purification 
occupy the last chapter. 

The book is written for those who may be called upon 
without much previous training in this particular direction 
to purchase and superintend the erection of central station 
plant. The author says in the opening chapter that un- 
doubtedly the best way is to employ the services of a qualified 
consulting engineer, but this is not always possible, and it 
appears to be much less the custom to do во in America than 
in this country. The book deals with a large subject from 
а practical, common-sense point of view, is well printed, 
and contains some useful information of recent American 
central station and power plant practice. 


— A-——— 
BUSINESS NOTES. 


Electrical Wares Exported. 


Wek BENDING Ост. 21s7, 1902. | WIr mige Ост. 20TH, 1903. 


Aden.. А - NNUS £655 Adelaide oe . Value £39 
Alexandria . m : 119 Alexandria . .. 161 
Amsterdam.. s: as .. 123 Teleg. n mat. . 148 
Auckland .. se sis as 48 Amsterdam . - ee 10 
Bombay . . - 259 Calcutta 
Buenos Ayres ss а és 78 Cape Town. 1,181 
Calcutta vs „ 368 Chinde - К x ae 35 
15 Teleg. wire vs e 050 Delagoa Bay „ 220) 
Cape Town. AE .. 629 is Teleg. mat. 1,687 
Coatzacoalcos. Teleg. apprts. 35 Durban А oe (023 
Colombo . eo 130 ” Teleg. mat. ec oo 396 
Copenhagen. Teles. cable .. 120 Gibraltar .. а . 13G 
Demerara .. J 50 Gisborne... S s ee 24 
Durban с ёа ES . . 146 Hong Kong.. as ae ee 27 
East London aie s ee 29 Kobe. Cable ©» ee . 990 
Fremantle .. 26 a e. 366 Lisbon T os oe ae 17 
- Teleg. mat. - 96 Madras oe ee еч .. 1147 
Halifax T oe 47 Melbourne .. ie ee . 140 
Teleg. mat. oe 72 Otago. oe „ 119 
Hong pone. - ee 1,080 A Elec. engines 1,352 
Kobe .. r 123 Penang +05 
Маагав 10 Perth oe s ce s 154 
Malta. А s: «а vs t0 Rotterdam T = Sie 21 
Melbourne .. ws T ia 80 Tele: wire ais 45 
New York .. ©» - T 7 Bhanghai : . . 2,332 
Otago .. ss ws ee "ES 48 Singapore .. ae 435 
Perth .. s s$ T oe  Te3 Stockholm. Teleg. "wire. . 160 
Port Elizabeth A P ee 5il Sydney А ee 1,919 
Riga .. ià - ee ee 20 $ Teleg. mat. ee 1,110 
Rio de Janeiro E is ae 18 Tientsin . T T . 28 | 
i Тее: mat. .. 75 Trinidad .. we oe - 18 
Rosario А ж 45 Wellington .. id » „. 1,900 
Rotterdam. Teleg. mat. . 130 
St. Petersburg. Те1ев. mat, .. 390 
"T Teleg. wire . 804 
Shanghai 28 es oe 87 
Singapore. ys T . 59 
Rydney . 169 
Vigo. IPeleg. apparatus.. .. 750 
Wellington . 98 56 
Yokohama .. . 823 
Zanzibar. Teleg. mat. ee ee 60 
Total T £10,196 Total .. £10,473 


Foreign Goods Transhipped. 


Gothenburg. Elec. appa. Value £80 Gothenburg. Elec. appts. Value £26 
А со 


Melbourne. Telephones 
Sydney. Elec. mat. 50 
Total 4976 


Exports of British Electrical Machinery.— The 
value of the exports of British electrical machinery during 
September amounted to only £35,969, as compared with £37,046 in 
August last, bringing up the total for 'the first nine months of the 
year to £331,822. 


A Glasgow Dinner.—Over 40 employés and friends of 
Mesers. Allan Arthur & Ure, electrical engineers, St. Vincent Street, 
Glasgow, sat down to dinner at the Lansdowne Restaurant on Friday 
evening last. Mr. A. Arthur presided. A smoking concert followed, 
and a very pleasant evening was spent with song and smoke, Mr. J. 
McNeillie presiding. This firm has on hand at present some important 
installation work, including about 600 lights for the offices of the 
Clyde Navigation Trustees; 250 lighte for Nobel House, the offices 
of Messrs. Nobels Explosives Оо.; and an installation for the 
Glasgow Academy, in Belmont Street, 
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Catalogues and Lists.—Messrs. KLINGER & Co., of 
66, Fenchurch Street, E.C., have issued a small booklet relating to 
their jointing material, Klingerit," which is a specially prepared 
substance which will stand high steam pressures. Another pocket 
list shows and discusses the firm's patent water gauge. 

List No. 154, issued by the Ввгивн THomson-Hovsron Co., 
describes their electrically operated draw-pit pumpa ; No. 153 shows 
several forms of their strcet pillars, with diagrams of connections. @ 

À new illustrated list (October, 1903) has been brought out by 
Мкзввз. Навру & PapMoBE, LTD., of Worcester Foundry, 
Worcester, in which are detailed the ''Sonthall" patent Ideal 
gas and oil engines. A tabulated list gives prices and various 
particulars of gas engines for from 3 н.р. to 8 H.P., and of oil en- 
gines for from j н.р. to 53 НР. 

Мивввв. Sirwens Bros. & Co., LTD., have lately brought out an 
excellently arranged catalogue of cable accessories and jointing 
materials. Some useful tables occupy the first few pages, and they 
show the legal standard wire gauge, comparative scale of thermo- 
meters, metrical weights and measures, sizes of conductors for wires, 
cables and mains. They are followed by art illustrations of a variety 
of cable appliances, tools, testing instruments, each alternate page 
containing clearly arranged prices of the different items. A loose 
leaflet gives data respecting the C.M.A." flexible wire. 

Мв. A. P. LUNDBERG, of Liverpool Road, N., has issued for the 
attention of the trade a very complete catalogue of his well-known 
accessories for electric lighting service. In some 44 pp. are given 
cute, prices and descriptions of his many types of switches, wall 
connections, cut-outs, multiple distributors, ceiling roses, and many 
other accessories of the same class. We have no doubt that the 
catalogue will be in demand among members of the trade. 

The BRrrisH WxsTINGHOUSE Co. has just issued a new circular, 
No. 1,045, on the protection of electrical circuits from the shocks 
due to lightning and other static discharges. The subject is illus- 
trated by excellent photographs and diagrams. The various types 
of arrestera, choke coils, &c., made by the company for high and 
low tension, alternating or direct current, are described, and a large 
amount of information, including practical instructions for installa- 
tion, is included. 

The Norra Ввгті8н Rog RRR Co., Lro., of Castle Mills, Edin- 
burgh, has issued a general mechanical price list detailing its sheet 
rubber, valves, mats, &c. ‘ 

A leaflet of main switches, mounted on enamelled slates with teak 
or cast-iron cases, also main fuses, has been issued by the BIRMINGHAM 
ELECTRICAL FrrTINGS Co., of Coleshill Street Electrical Works, 
Birmingham. 


Books Received.—“ Proceedings of the Incorporated 
Municipal Electrical Association, 1903 Meeting.” 
McArthur Butler, St. James’s Hall, Piccadilly, W. 3s. 6d. 

“The Mechanical World Pocket Diary and Year Book for 1904.” 
Manchester: Emmott &Co., Ltd. 6d. net. 

"Uber die Ferromagnetischen Eigenschaften von eisenfreien 
Manganlegierungen,” by Fr. Hensler, W. Starck und E. Haupt. 
Branswick: Friedrich Vieweg & Son, 1903. 

"International Fire Prevention Congress, London, July 6th to 
9th, 1903,” including the Official Congress Report and an intro- 
duction by Edwin О. Sachs. London: The Public Health Engineer, 
1903. 208. net. 

"The Dynamo,” by C. C. Hawkins and F. Wallis. London: 
Whitaker & Co. 153. 

" Elementary Telegraphy and Telephony," by Arthur Crotch. 
London: E. & F. ЇЧ. Spon, Ltd. 4s. Od. net. 

" Transactions of the Civil and Mechanical Engineers' Society, 
1902-03." London: The Society. 

“Tube, Train, Tram and Car, or Up-to-date Locomotion,” by 
Arthur Н. Beavan. London: Geo. Routledge & Sons, Ltd. 6s. 


Trade Announcement.—Messrs. Gibbons Bros., Ltd., 
yesterday removed from 128, Palace Chambers, to more commodious 
offices at 142 and 143, Palace Chambers, Westminster, S. W. 


Auction Sales.—On Friday, October 30th, Messrs. P. 
Huddleston & Co. will offer for sale at the Shillingford Engineering 
Works several loco. type boilers, engines, dynamos, pumps, &c., of 
which some particulars are given among our advertisements to-day. 

On November 3rd, Mesers. Wheatley Kirk, Price & Co. will offer 
the works, plant and machinery, of Heaton & Smith, Ltd. (in 
liquidation). See our advertisements. 


The Edwards Air Pump.— This patent air pump is 
being fitted to condensing plants for the following important elec- 
trical installations :—Aberdeen (repeat order), Bath, Bromley, Cork, 
Finchley, Gillingham, Gloucester, Glossop, Huddersfield, Ipswich, 
Leigh, Leicester, London Electric Supply Corporation, National 
Electric Supply Corporation (repeat order), Pietermaritzburg, South 
London Electric Supply Corporation (repeat order), Watford, 
Yorkshire Electric Power Co., Ltd. i 


Westinghouse Producer Gas Engines. — Messrs. 
Mander Bros., of Wolverhampton, have placed with the British 
Westinghouse Co., Ltd., an order for the supply and erection of a 
producer gas engine coupled to a 100-Kw. electric generator. The 
engine will be of the Westinghouse three-cylinder vertical type. 


Tramway Contracts.— Messrs. Edgar Allen & Co., Ltd., 
have secured from the Cheadleand Gatley Urban District Council, and 
from the Radcliffe Urban District Council, contracts for the supply 
of points and crossings, with tongues and renewable centres in 
Allen's Imperial manganese steel. 


Secretary, C. 


Batley Tramways,—Westinghouse magnetic brakes 
will be used on the new cars now being built by the British Electric 
Car Co., the equipments having been recently ordered from the 
British Westinghouse Co. 


Electrical Vehicles.—La Compagnie des Voitures 
Electriques Krieger, of Paris, has lately completed an electrical 
victoria for the Queen of Italy. There are two electric motors, one 
connected to each of the front wheels. The current is supplied by 
a battery of Falmen accumulators of 250 ampere-hour capacity, 
sufficient, it is stated, for a run of over 50 miles on one charge. 


Imports of Foreign Electrical Machinery.—The 
value of the foreign electrical machinery imported into this country 
during last month amounted to £38,481, as compared with £33,791 
in August last, bringing up the total for the first nine months of the 
year to £430,018. 


Engineering Firms and Motor-Car Construction.— 
We recently mentioned that Messrs. Willans & Robinson, 
Ltd., were taking up the construction of motor-car components. 
We now hear that another firm of high-speed engine builders— 
Messrs. Peter Brotherhood—are moving in the same direction, and 
that both Messrs. Crossley Bros., Ltd., and the National Gas Engine 
Co. are taking up the construction of petrol engines. 


Liquidation.—At a meeting of the Yorkshire Electric 
Power Syndicate held at Leeds on September 29th, it was resolved 
to wind up voluntarily. 


Bankruptcy Proceedings.—On October 15th a meeting 
of the creditors of Thos. Williams, electrical engineer, of 54, Bridge 
Street, Llandaff, and late of 13, Despenser Street, Cardiff, was held. 
The accounts showed gross liabilities, £13,019 ; unsecured liabilities, 
£1,653; assets, £1,914; estimated surplus, £261. The creditors 
appointed the Official Receiver as trustee. 


Destructors at Nottinglam.— On Saturday the members 
of the Association of Cleansing Superintendents of Great Britain 
visited Nottingham and inspected the destructors which are used on 
the various Corporation sites. Nottingham was one of the first 
English towns to adopt destructors. In 1882 five cells were erected 
at the Eastcroft. Messrs. Manlove, Alliott & Co., of Nottingham, 
are now erecting a new destructor at Radford, a western suburb, this 
consisting of 12 cells placed in a row. Electricity for tramway 
traction is generated through the agency of the destructor boilers. 
The party visited Messrs. Manlove, Alliott's works. 


ELECTRIC LIGHT AND POWER NOTES. 


Aldrington.—A L.G.B. inquiry was held on 15th inst. 
into the T.C.'s application to borrow £15,000 for electric lighting 
purposes. An order was obtained in 1898, but, in consequence of 
the tramway scheme, 16 was not immediately proceeded with. It 
is proposed to take energy in bulk from either the Hove E.L. Co. 
or the Brighton Corporation; offers from both were before the 
Council. 


Antony.—The P.C. has received a communication from 
the Devonport Corporation, agreeing to consider any proposal for 
the supply of electricity for lighting the town when the Council 
has obtained the necessary powers to supply it. 


Arbroath.—The E.L. Committee of the T.C. has asked 


& number of private companies as to their terms for introducing 
electric light into the burgh. 


Barry.—The D.C. has decided to apply to the B. of T. 


for an extension of its electric lighting prov. order. 


Bexley.—The U.D.C. has recently fixed the price of 


energy for motive power at 2d. per unit, provided consumers agree 
to cut off their motors between 5 p.m. and midnight. 


Bideford.—The Southern Electric Supply Co. has 
stated its terms for applying for a prov. order for supplying the 
town with electric light, and the U.D.C. has decided not to accept 
them. 

Brentwood.—The U.D.C. has appointed a committee to 


ascertain whether the Sir Hiram Maxim Electrical and Engineering 
Co. would be prepared to lease the prov. order if one is obtained. 


Bridlington.—4A L. G. B. inquiry was held on 15th inst. 
intothe application of the Council to borrow £20,500 for electric 
lighting purposes. No opposition was offered. 


Bridport.—The Southern District Electricity Corporation 


has given notice that it intends to apply to the B.of T. for a 
prov. order to supply electricity within the borough. 


Brighton.—The following scale of charges for the supply 
of energy to outside authorities has been adopted by the T.C. :— 
First year, 7d. per unit for the first 200 hours’ use in each half-year, 
and 14. per unit for the balance. For subsequent periods the price 
is to be tixed by agreement. 


Bury.—The T.C. has accepted the offer of the B. T. II. 


Co. for the supply of motors on the hirc system for в year, 


- 


* 


— a a 
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Carlisle.— The T.C. has declined to reduce the minimum 


consumption of units by the Tramway Co. from 350,000 to 300,000 
per annum. The uniform price is 1:64. per unit. 


Canterbury.—The L.G.B. has given permission for the 
Т.С. to borrow a loan of £4,000 for electric lighting. The Council 
took up а loan in 1901, but in excess of that it has spent £2,383 
in connecting up mains, &., and in purchases, &c. It, therefore 
requires to borrow that sum to cover the amount already expended 
and for further contingencies. 


Carnarvon.—The T.C. has sanctioned the appointment 
ef an expert to decide upon the respective merits of the schemes of 


a National Wiring Co. and the North Wales Power and Traction 
о. 


Clitheroe.—The Т.С. has appointed a sub-committee to 


consult its expert, Mr. Thomas Barton, of Blackburn, in regard to the 
lighting of the town by electricity. 


Croydon.—Last week Major Stuart, L. G. B. Inspector, 
inquired into the application of the B.C. for power to borrow 
£29,975 for the purpose of extensions at the electricity works. Mr. 
J. Gray Scott, borough electrical engineer, stated that the demand 
for energy was rapidly increasing, and they only had sufficient 
plant to cope with present requirements. The present capacity of 
the generating station was 4,165 xw., of which 1,360 Kw. was for tram- 
ways, 600 Kw. direct current for lighting, and the balance, 2,205 x w., 
was available for the alternating current supply. It was proposed to 
put in a new 750-kw. generating set, and build a new engine and 
boiler house, with a 200 ft. chimney. The details having been fully 
explained, the Inspector paid a visit to the generating station. 


Darlington.—The Corporation has fixed 13d. per unit 
as the charge for current supplied to the electric tramways. ` 


.  Dorchester.—Last week the Т.С. resolved to apply for 
sanction to borrow £16,000 for the carrying out of its electric 

lighting order, and adapted the scheme for lighting the compulsory 
area as prepared by Messrs. J. and J. S. Enright. 


East Molesey.— The D.C. has received & communica- 
tion from Messrs. Pressland & Frippard, electrical engineers, West- 
minster, offering, on behalf of Edmundson's Electric Light Corpora- 
tion, certain modifications in the prov. order. After discussion the 
terms were accepted provided that if at any future time better 
terms were given to any place within а radius of 20 miles, 
Molesey should receive the ваше consideration. 


Elland.—The Council's electric lighting installation was 
inauguiated last week in conjunction with its refuse destructor. 
The whole of the work has been carried out to the plans of 
Mr. Walter Emmott, of Halifax, consulting engineer to the 
Council. The opening ceremony was presided over by Mr. 
W. H. Eastwood, J. P., chairman of the D.., and the machinery 
was started by Mr. 8. Dyson, chairman of the Electricity 
Committee, Miss Dyeon switching the current on to the town. 
It was stated that the dynamos were designed for a traction load, 
80 that there would be no further expense as regards the generating 
station if it was decided to lay down a tramway system. The 
switchboard also was designed to deal with а traction load. 
The installation comprises Bellies & Morcom engines; dynamos by 
Messrs. Greenwood and Batley; and condensers by Messrs. 
Thornton & Crebbin; the cables were supplied by the Anchor 
Cable Co.; switchboard by Messrs. Hodgson Wright & Wood; 
and a battery by Mesars. Ashmore, Benson, Pease & Co. 


Gillingham (Kent).—The D.C. has decided to apply 
to the L.G.B. for leave to borrow a further £20,000 for electric 
lighting purposes. The Council since purchasing the undertaking 
has been laying down mains extensively in the district. 


Gloucester.—The Corporation is arranging to hold an 
electrical exhibition, at the Guildhall, from November 18th to 
21st (Wednesday to Saturday). Full particulars of the available 
stands, their location and cost, have been drawn up, and those 
firms who are disposed to exhibit can obtain copies of the docu- 


ment giving this information upon application to the Corporation’s 
electrical engineer, Mr. Bache. 


Grantham.— The electricity works were opened last 
week, when the Mayor, Mr. Wm. Hornsby, J.P., switched on 
the current in the presence of a large gathering. He was presented 
with a silver switch as a memento of the occasion. 


Italy.— La Società Electrica Vigezzina is a company 
which has been formed to put down plant to utilise certain 
available water power in the Vigezzi Valley for the generation 
of electrical energy for lighting and power p 
surrounding district. The contract for the nec 
placed with Messrs. Gadda, Brioschi Finzi & Co., of Milan. 


Leadgate.—The U.D.C. has received а communication 
{тош the Northern Counties Electric Supply Co., intimating that 
they would be prepared to make arrangements for lighting the dis- 
trict, including Crookhall, with electricity by 1904-5. The letter 
evoked much satisfaction. 


Liathwaite.—A agreement has bee completed between 


the U.D.C. and the Huddersfield Corporation for the sapply of elec- 
trieity to the district. 


essary plant has been 


s 


Leigh.—The electrical engineer has recommended the 
T.C. to expend £10,780 in extensions, as the present generating 


plant will be fully employed during the coming winter. The 
following is a summary of the extensions proposed :— 
Extensions for 1904: 850-kw. generating set, piping 
foundations, &о... vis ko i .. = £8,500 0 0 
Switchboard for same os oe T oe T 300 0 0 
— £8,800 0 0 
Extensions for 1905: One water-tube boiler, piping 
and foundations complete. es oe .. 1,500 0 0 
Mains, services, &c., 1904-5 (estimated) 928 .. 2,000 0 0 
Motors (repayment of existing loan or further 
borrowing powers) ws is P .. 2,500 0 0 
6,000 00 
Contingencies, 10 per cent. T oe s oe 980 0 0 
£10,780 0 0 


The report was referred to a sub-committee for consideration. 


London.—Poriar.—The Electricity Committee reporta 
that the proof statement of the accounts of the. undertaking to 
March 31st last shows that after meeting the deficiency of 
£382 11s. 2d. at the commencement of the year, there remained a 
balance of £3,902 3s. 4d. to be carried forward to the next account. 

Hornsny.—The D.C. has decided to obtain two 300-kw. steam 
dynamos for extensions. 

WrstTuInsTER.—The General Purposes Committee has had under 
consideration the question of the various made by electric 
companies in the district; also an application by the Charing Cross 
and Strand Electricity Bupply Corporation for consent to the trans- 
mission of energy up to 2,000 xw.in certain trunk mains. The 
Committee had no objection to the granting of the application, but 
was of opinion that local governing bodies should be furnished 
with further powers in order to exercise greater control over the 
breaking up of the streets; also that a condition should be inserted 
in all orders making it obligatory upon electric supply Vi {эчүен to 
supply light and power to public buildings, or for public lighting 
at rates not greater than the lowest rates charged to any of their 
consumers. 

HAOKNEY.— The Electricity Committee of the B.C. reported 
recently that after negotiating for some months with the Great 
Eastern Railway Co. to light their stations in the borough, it had 
been agreed, subject to the Council's confirmation, to supply energy 
at 8d. per unit for the first 100 unite per kw. max. demand per 
quarter, and 2d. per unit afterwards. . 

LaAMBETH.—Two memorials having been received from the rate- 
payers calling attention to the emission of “blacks” and smoke 
from the works of the South London Electric Supply Corporation, 
Ltd., the B.C. has resolved to undertake a prosecution. 

IsLrNGTON.—The B.C. has adopted the recommendations of the 
Lighting Committee (reported in last week’s issue) to reduce the 
charges for light and power, and to extend the mains at an estimated 
cost of £1,900. 

CHELSEA.—On Wednesday last the B.C. resolved to join with 
other metropolitan local governing bodies in making representations 
to the Royal Commission on London Traffic with reference to the 
great inconvenience caused by the blocking and opening up of roads 
by electric lighting and other public companies in pursuance of their 
statutory powers, and in urging the Commission to recommend 
Parliament to limit the powers of such companies so that they be 
empowered to open up the roads at such times only as the roads can 
be surrendered to them without great inconvenience to the rate- 

yers. 
gf ee order to encourage the costers who have been 
displaced from the main roads of the borough, the B.C. proposes to 
light the side streets into which they have been removed, with arc 
lam 

Finspuny.—The Works Committee of the B.C. has brought up a 
comparison of the present system of lighting with incan- 
descent gas, and an offer made by the County of London and Brush 
Provincial Electric Lighting Co. As an instance, Pentonville Road, 
City Road, Finsbury Square (west side) Finsbury Pavement, Old 
Btreet, Clerkenwell Road, and Golden Lane (total length 3 miles 
158 yds.) were taken. With the present 252 incandescent gas lamps, 
the cost was £986 15s. 3d. With 100 electric arc lamps (capital 
expendituze for columns, &c., £3,500), and allowing for repayment 
of loan of £3,500, spread over 20 years, and deducting the £986 
present cost, the cost would mean an increased annual expenditure 
of £1,549. 

Law CovunTs.—Considerable additions and improvements have 
been effected during the Long Vacation, and now every Court is 
fitted with two new electroliers each containing 10 lights; lamps 
have been placed over the jury and witness boxes, and the public 
galleries are supplied with two lights each. 

BaATTERSEA.—It was agreed at the B.C. meeting last week to alter 
the charges for electrical energy for motive power at the expiration 
of the current quarter, from 2d. per unit with rebates to 14d. per 
unit without rebates. 

MARYLEBONE.—The L.G.B. has informed the B.C. that it must 
uphold the refusal of the County Council to sanction the borrowing 
of £1,274,000 for the purchase of a portion of the undertaking of 
the Metropolitan Electric Supply Co. Itis understood that the B.C. 
will call a special meeting to sanction the promotion of a Bill in the 
ensuing session to empower the Council to borrow the necessary 
money to purchase the undertaking. 


Lowestoft.— The L. G. B. has forwarded to the Т.С. 
sanction to raise а new loan of £2,000 for electric lighting purposes, 
half being for the purchase of cables, and the balance for meters, 
indicators, &c. 
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Newport.—The E.L. Committee decided some months 
ago to light a portion of the town with incandescent electric 
lamps, but has now resolved to instal Nernet lamps instead. 

The electrical engineer has been instructed to put up some 
enclosed arc lamps of various patterns for inspection, and to pre- 
pare a report проп them. The Committee will then decide the 
pattern to be adopted for the proposed extension of tbe borough 
public lighting system. | | 

The Brush Electrical Engineering Co. has made the Corporation 
an offer with respect to the supply of motors to power consumers 
in the town, and the electrical engineer has beea instructed to 
investigate and report. 


Newry. — The D.C. is understood to have had a 
proposal from а Westminster firm, acting on behalf of a 
syndicate, notifying their intention to apply for Parliamentary 
powers fo: a lighting and power scheme in the North of Ireland. It 
is stated that they intend to erect generating stations in the manu- 
facturing portions of the counties of Down, Antrim, Armagh and 
Londonderry. The area of the district it is proposed to cover is 
1,600 sq. miles. 


Penmaenmawr.—The U.D.C. has decided to engage 
Messrs. Cruse & Hancock to prepare a report in connection with the 
proposed electric lighting of the district. 


Plymouth.—The T.C. has decided to have the electric 
light installed in the Borough asylum, at a cost of from £2,450 to 
£2,550. It is estimated that the annual saving over gas will be 
from £180 to £190 a year. 


Portsmouth.—The Corporation Electricity Committee has 
decided to appeal against the assessment of the electricity works 
being increased from £2,900 to £4,320. Although the capital of the 
undertaking has only been increased by 25 per cent. since 1901, the 
assessment has been increased by 50 per cent. 


Ramsgate.—The T.C. on October 15th decided to 
accept the offer of Edmundson's Corporation for the leasing of the 
Council's prov. order for electric lighting. 


Reigate. — А L.G.B. inquiry has been held into an 
applieation by the Т.С. for sanction to borrow £8,165 for the 
purpose of extending the electric light works. When these ex- 
tensions are completed it is estimated that the output will be 
greatly increased, and in two years’ time will result in a profit of 
£1,000 а year. 


Rutherglen.—In reference to an application by the 
T.C. for а supply of electrical energy within the burgh, the Glasgow 
Corporation Electricity Committee has arranged that, if the T.C. are 
prepared to apply to the B. of T. for a prov. order containing 
clauses repealing the powers of the Clyde Valley Electric Power Co. 
to supply electrical energy within the burgh, in competition with the 
T.C. or its assignees, and empowering the  Rutherglen Т.С. 
to transfer the order во obtained to the Glasgow Corporation, the 
Corporation would agree to take over the order. 


Southport.—The Corporation Electricity Committee has 
decided that in future no electric light fittings shall be supplied 
on the hire-purchase system. 


St. Austell.— On the 19th inst. the St. Austell electric 
works stopped working during the day, and will finally close during 
the month. Considerable consternation has been caused by the 
announcement, asa large number of shops and public meeting places 
have been fitted for electric light and motive power during the 
past few years. 


Spain.—A concession has been granted for the establish- 
ment and working of а generating station forelectric lighting in the 
town of Mansilla de las Mulas (Leon Province). 


Stourbridge.— At a meeting held last week the Council 
accepted the scheme of Mr. Т. B. Clark for lighting the town by 
electricity. The generating station will be in combination with 
the refuse destructor, and it was resolved to apply to the L.G B. to 
sanction a loan of £16,000. Mr. Clark was appointed engineer. 


Stretford.—It is stated that the formal opening of the 
new generating station at Longford Bridge will teke place in the 
course of the next week or s0. 


Swinton and Pendlebury.—The B. of T. has intimated 
that it will defer the question of revoking the U.D.C.'s prov. 
order for electric lighting, obtained in 1899, for one year from 
October 15th, 1903. 


Teddington.—The D.C. has received from the B. of Т. 
descriptions of the systems proposed to be adopted by the Twicken- 
ham and Teddington Electric Supply Co., Ltd., for the supply of 
energy under the Teddington Electric Lighting Order, 1901, and 
the form in which the Board propose to approve them subject to 
regulation. The Council has approved the form of order and 
regulations proposed. 

Thornaby.—The T.C. on 13th inst. considered an appli- 
cation from the Sir Hiram Maxim Electrical and Engineering Co. 


offering to take over their prov. order for lighting the town by 


electricity, and the matter was referred to the General Purposes 
Committee. 


Wisbech.—The T.C. has resolved to obtain advice as to 
the lighting of thetown by electricity. 


Tiverton.—The T.C. has decided to accept, subject to 
the B. of T. and the L.G.B., the tender of Messrs. Frank Suter Co. 
to instal electric light for £9,990, and for an additional £500 to 
work the undertaking for three years, the firm being responsible for 
the maintenance, sinking fund, and interest, but taking all the receipts 
earned. It was also decided that the maximum price to private 
consumers be fixed at 6d. А complaint was made that another 
firm's offer was declined because they were foreigners. The 
borough surveyor stated that Messrs. Suter promised to use all 
materials of British manufacture, except the dynamos, which were 
to be of the Helios Co.’s make. 


Tunstall.—The U.D.C. is in communication with 
Messrs. Baker, Lees & Co. relative to the establishment of E. L. 
works under the Council's prov. order of 1890, by a company. A 
copy of the company's proposals is to be submitted to the members 
of the Council for consideration. 


Walton.—The U.D.C. has just sealed an agreement with 
the Urban Electric Supply Co., Ltd., for installing the electric 
light in the town. 


West Bromwich.—A L. G. B. inquiry has been held 
respecting an application by the T.C. to borrow £12,217 for the pur- 
poses of the electric light undertaking. The application was made 
in consequence of the necessity for an extension of the works, 
arising from the largely-increased demand for electricity, chiefly for 
tramway purposes. No objection was offered to the application. 


Whitehead (Co. Antrim).—A company has been formed 
to carry on the electric lighting undertaking in this town. 


Whitley Upper.—The U.D.C. has resolved to ascertain 
from the Yorkshire Electric Power Co. the cost of supplying 
energy for lighting purposes from the generating station at 
Thornhill. 


York.—The L.G.B. has sanctioned a loan of £10,850 for 
extensions at the generating station and electric lighting purposes 
generally. 


ELEOTRIO TRACTION NOTES. 


Aberdeen.—The tramway to Torry, the most recent 
extension of the Aberdeen Corporation system, was formally 
declared opened on the 10th inst. A cake and wine banquet was 
held afterwards at the Douglas Hotel. 'The line (а single track) is 
about 14 miles long. 


Chatham.—The Chatham and District Light Railway 
Co. are about to lay down a double line of tramways from Chatham 
to Gillingham, by way of Chatham Hill and the Rainham Road. 
This will mean an extra expenditure of some £5,000 or £6,000. 
The company are pushing their improvements in the services at 
Old Brompton, in order to open up a through and unbroken con- 
nection between Brompton and Chatham lines. 


Douglas (Isle of Man).—The Tramways Committee 
has decided to reduce the bours of the tramways employés to about 
60 per week. In the past the hours of work have numbered about 
70. The car service will remain as it has been, but four additional 
men will beemployed. The profit on the working of the tramways 
for the year, up to August, was £653 in excess of the correspond- 
ing period last year. 


New York.—The Electrical World and Engineer. states 
that the New York Rapid Transit Subway Commissioners have pur- 
chased an additional lot, 108 x 200 ft., on which to erect an addi- 
tion to the subway power house now building on the Hudson River. 
The addition will make the plant the largest and most expensive 
in the world. It will cost altogether $7,000,000, and will be 
capable of generating 132,000 H.P. The boiler plant at first will 
consist of 72 boilers, each of 500 н Р. The coal will be carried 
by belt conveyors to a storehouse 80 ft. above the ground, with a 
capacity of 25,000 tons. The ashes from the boilers will be carried 
by cars to scows lying in the river. There are five brick chimneys 
of unusual construction, in that their bases will rest on steel platforms 
about 40 ft. above the floor of the power house, as building the 
stacks from the ground up would have occupied a great deal of 
valuable space in the middle of the building. The chimneys will 
reach a height of 265 ft. 


France.—Owing to difficulties with steam traction on 
the railway from St. Georges de Commiers to La Mure in connection 
with the anthracite mines at the latter place, the French State 
Railway authorities decided some time ago to adopt electric traction 
on the most difficult section—that between La Motte-les-Bains and 
La Motte d'Aveillans, which comprises many grades of from 25 to 
273 per cent., and many sharp curves. As a result of negotiations 
an order for an experimental electric locomotive, to work on the 
overhead system, and to be capable of hauling 20 wagons loaded 
with a total ofa 100 tons of coal at a speed of 134 to 144 miles per 
hour, was placed with the Compagnie de l'Industrie Electrique 
et Mecanique (Thury), of Geneva, Switzerland. The locomotive 
weighs 50 tons, and is 43 ft. long between the buffers. The 
system is high tension continuous, three-wire, 2,400 volta, 
there being two overhead lines, the rails forming the third wire. 
The engine is equipped with four 125-н р. motors, taking 185 
amperes at a speed of 100 revolutions per minutc. The engine 
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is fitted with operating gear at both ends, and in the trials to 
which it was submitted, successfully hauled a4 train of 24 wagons 
loaded with 120 tons of coal. 


Great Northern and City Railway.— It is stated that 


a moving staircase is to be introduced at the Lothbury station of 


the Great Northern and City Railway, to carry passengers to and 
from the surface. 


Huddersfield.—From a financial statement for the six 
months ending September 30th, it appears that the capital outlay of 
the tramways undertaking is £410,953. During the six months 834,160 
miles have been run, compared with 626,031 last year. The 
receipts amount to £34,672 13s., or 9:974. per car-mile, as against 
11:00 last year. The working expenditure amounts to £18,425, or 
5304. per car-mile, compared with 5:54d. last year, leaving a gross 
surplus of £16,248, or 4:674. per car-mile, as against 546d. Interest 
on the debt absorbs £7,772, and the redemption of debt amounts to 
£5,561, giving'a:surplus of £2,914, or 83d. per car-mile, as against 
131d. last year. No provision is made in this statement for 
depreciation. : | 


Italy.—Cómo and Milan, which are situated 30 kilo- 
metres apart, are to be connected by electric traction. The Lampo 
system is to be used, and a speed of 120 kilometres per hour is 
anticipated. | d 


Liége.—The Liége-Seraing Railway Co. has decided to 
adopt electric traction, and in view of the forthcoming exhibition in 
1905, the line is to be extended in and about Liége. 


Liverpool.—In responding to a vote of thanks for his 
services as chairman of the Corporation Tramways Committee during 
the past municipal year, Sir Charles Petrie, at the final meeting of 
the committee on Friday last, referred to the progress of the tram- 
ways undertaking. In the first nine months of 1897 the tram- 
ways carried 29,000,000 passengers. In the nine months of the 
present year they had carried 64,000,000 an increase of 
192 per cent. The mileage in 1897 was 4,469,734, and in 1903 
8,718,230, an increase of 94 per cent. The receipts in 1897 were 
£219,766, and in 1903 £393,411, an increase of 79 per cent. If the 
electric cars had been introduced into Liverpool 10 years before 
they were, some of the suburbs, Sir Charles said, would now be more 
thickly populated than they are. The abnormal weather had pre- 
vented a much higher increase in passengers and receipts. In May last 
an arrangement was made with the South Lancashire Tramways Co. for 
a through running of their cars between St. Helen’s and the Pierhead, 
and the company thought the committee had made too good a bargain 
in the matter, and one that was not quite beneficial tothem. The 
arrangement would, however, continue to ithe end of the present 
year. The service of cars in the city had been improved by reducing 
the number of cars in operation during the quiet hours of the day 
and increasing them during the period of maximum demand. The 
question of extending the tramways bayond the city boundaries in 
one or two directions had been under notice. The matter would be 
brought further under the notice of the committee at an early date. 
sea үкү in closing, paid a warm tribute to the general manager 
and his staff. 


London.—The L.C.C. has withdrawn its electric cars 
from the Kennington to Streatham Village cable route. It has 
been found that the electric cars, although smaller than the ones 
running over the Tooting lines, cause too great a strain on the cable, 
and do not run as smoothly as could be desired ; consequently they 
have been replaced by the old cars until the line can be electrified. 
The cable cars only run from Streatham to Kennington, and do not 
continue the journey to the termini at the bridges by means of horse 
traction as formerly, so that passengers who desire to go on have 
now to change at Kennington into electric cars. Special tickets are 
provided to effect the change. 

Hacxney.—The General Purposes Committee of the B.C. has 
decided in favour of informing the L. O. C. that any scheme for the 
adoption of the overhead trolley system for the working of tramways 
within the borough will be strenuously opposed. 


Manchester and Ashton-under-Lyne.— Last week 
witnessed the withdrawal of the last of the horse cars of the 
Manchester Carriage Co. Those displaced last week in Ashton, 
which had been running between the Ashton market place and the 
terminus of the Manchester tramway system, at Audenshaw, were 
the last survivors. The Manchester Tramways Committee have just 
completed the reconstruction and equipment of the Ashton lines, 
acting as contractors to the Corporation of that borough, and cars 
are now running daily, at frequent intervals, between Manchester 
and Ashton-under-Lyne. For the present, passengers are required 
to change into the Ashton Corporation cars at the borough boundary, 
but shortly, under an agreement which, it is understood, has been 
arranged, Manchester cars will run through, over the new lines, to 
the Ashton market place. These lines have also a connection with 
Btalybridge. 


Masselburgh,—At the last T.C. meeting it was reported 
that the estimates in connection with the electric tramways had 
almost all been got in, and the National Electric Wiring and 
Construction Co. expect to commence operations this month. The 
tramway line will extend from Magdalene Bridge, Musselburgh, to 
Levenhall, a distance of nearly three miles, mainly double track. 


Neweastle-upon-Tyne.—4At the meeting of the City 
Council on the 14th inst., Mr. Cail presented a report from the 
Tramways Committee recommending that application should be 
made to Parliament for power to construct certain additional tram- 
ways. The city engineer's estimate for construction was £133,850, 
and the general manager’s estimate for electrical equipment was 
£156,476, a total estimated cost of £290,326 ; this included generat- 
ing plant and sub-stations £65,000, and £30,000 for additional care. 
In moving the report Mr. Cail referred to the great financial success 
of the trams, and said the Committee aimed at something even 
higher and of more advantage to the people of the city. They 
were now carrying some 43,000,000 of people ina year, and they 
found that whenever there was an extension the rate of receipts per 
car-mile went up. Mr. Murray seconded, and after a brief discus- 
sion, the report was agreed to, an addition being made to the fifth 
route, that а line should be laid down Chillingham Road to be con- 
мса with Heaton Road. With this amendment the report was 
carried. 


Nuremberg.—The Continentale Gesellechaft für Elec- 
trische Unternehmungen has received а concession for the construc- 
tion of a railway similar to the Barmen—Elberfeld line. The line 
will be 21 km. long and it is estimated will take five years to com- 
plete and cost 44 million francs. 


Pietermaritzburg.—The British Westinghouse Co. are 
supplying for the new tramway system here віх complete electric 
tramcar equipments. These will be of standard Westinghouse 
pattern, each including two No. 90 series-parallel controllers, two 
No. 200 (35 н.р.) motors, and all the usual auxiliary apparatus, 
including automatic cut-out, lightning arresters, &c. 


Southend. — At the Board of Trade, Whitehall 
Gardens, Sir Herbert Jekyll, Assistant Secretary of the Railway 
Department, sat on Thursday last week to hear objections 
to the confirmation of the Southend-on-Sea and District Light 
Railways (Extension) Order. The scheme is promoted by the 
Corporation for the extension of the present light lway 
system, the principal extension being as far as Shoeburyness, во as 
to give means of communication by the light railway system 
between Southend and that place. The only opponent was оре 
Col. Burges, who is a large landowner, through whose property it 
is proposed to construct part of the extension. He objected tha 
the proposed line of route would interfere with the development of 
his land as a building estate, that it would depreciate his property, 
end that there was no need for such a light railway between South- 
end and Shoeburyness. He urged that instead of the Corporation 
going through his land, which is on the high level, it should 
adopt another route, which would be under the cliff and nearer to 
the sea front. The cost of that would be less, and the public would 
get a nice promenade, which in time could be made to join the 
existing promenade at Southend. 


South Shields.—A meeting of the Tramways Sub- 
Committee was held on the 13th inst. to consider the mode of 
traction, routes, &c. It is stated on the very best authority that 
the Committee decided to recommend the adoption of the overhead 
trolley system of electric tramways. As to the routes, it was pro- 
pcsed to make a curtailment of route No. 1, and to cut out entirely 
that portion of the route from the top of Green Street to the 
present terminus in the Corstorphine Town and Tyne Dock section. 
In lieu of this there will be a new system of lines through 
Frederick Street, South Frederick Street, Gilbert Street, South 
Eldon Street, St. Mary’s Terrace, and Dean Road to Slake Terrace. 
It is estimated that the elision of the Corstorphine Town section will 
reduce the total cost by about £20,000. It was decided to advertise 
for tenders for the leasing of the tramways. 


Stretford.— The U. D. C. has been informed of the decision 
of the Light Railway Commissioners upon the various schemes 
submitted to them for the construction of lines in Stretford. The 
Council and the West Manchester Light Railway Co. presented con- 
flicting plans, and the Commissioners have struck a balance by 


‘sanctioning portions only of both. 


Torquay.—It is announced that the Dolter Electric 
Traction Co. intend to instal their surface contact system of tram- 
ways here. 


Woking.—The U.D.C. has given a qualified approval 
to the amended scheme of trams for Woking, as set out in a letter 
addressed to the Council by the engineer (Mr. G. T. Harrup). 


TELEGRAPH AND TELEPHONE NOTES. 


London Telephones.— The Post Office Telephone De- 
үи! arranged to open the new Mayfair exchange on Tuesday 
ast. The exchange will serve an area bounded by Regent’s Park 
оа the north, Knightsbridge and Pall Mall on the south, Regent 
Street on the east, and Bayswater on the west. 


Wireless Telegraphy.—The Admiralty have given 
instructions for a wireless telegraphy station to be established at 
Felixstowe, which has been made the new base port for the 
Medway Destroyer Instructional Flotilla, The installation is to be 
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carried out to the superintendence of the dockyard authorities at 
Sheerness, who have just completed the laying of 14 sets of 
moorings at Felixstowe for torpedo-boat deetroyers. 

The Daily Telegraph says that after being in constant communica- 
tion with the shore or passing ships throughout her voyage from 
Liverpool, the Cunard liner Umbria arrived at: the other side on 
19th inst. One mesrage received came from her eastward-bound 
consort Liruria, which was passed in mid-ocean. The message 
read. Had clear weather; saw no ісе; all well.” This the Daily 
Telcyroph points out conflicts with the cable report from Liverpool 
that the Etruria hit a cumulative wave, several passengers being 
injured. 

The Standard Berlin correspondent says that tha Military School 
of Electricity in St. Petersburg has been actively engaged, for some 
time past in experiments with wireless telegraphy on the Slaby- 
Arco system. The distance covered at the latest trial extended 
over 130 versts from St. Petersburg to Narva. Kites flown at high 
altitudes are used as receivers. The wires at the permanent 
receiving station of Narva are fixed on a church and on the old 
Hermann Tower, at a height of about 150 ft. The proportion of 
successful messages is said to have been seventeen out of nineteen. 

It is stated that Mr. Marconi has accepted an invitation from the 
Admiralty to give on board a battleship an illustration of the 
success of his work in the transmission of messages to ships by wire- 
less telegraphy over long distances. For this purpose Mr. Marconi 
bas arranged to embark on H. M. S. Duncan, which is to leave 
Portsmouth for Gibraltar in the course of a day or two. 


. Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara No.1 .. ve ee „Aug. 27, 1901. .. ee 
Dominica-Martinique ee oe ee ee ee May 7, 1902 ee өө 

Bt. Lucia-Martinique .. ee oe T .. Мау 7, 1902 .. os 
Guadeloupe-Martinique s ә oe .. Мау 7, 1902 s 
Puerto Plata-Martinique  .. „> p . July 10, 1902 .. Oct. 19, 1903 
Cayenne-Pinheiro ee ee oe ee ee Aug. 18, 1902 ее 


St. Lucia- St. Vincent 2 es ee Bept. 19, 1902 .. es 
Reissa-Issa (Yemen)-Camaran ee Se Oct. 22,1902 .. s 
Paramaribo-Cayenne [E ee ee ee ee Feb. 27, 1908 se ee 
New York-Haiti x s we s . April 18, 1908  .. ee 
Nagasaki-Fusan * se ee ee Oct. 19, 1903 ee ee 
LANDLINES 
Communication with Puerto-Barrios es .. July 28, 1903 .. da 
Moulmein-Bangkok sé a .. Oct. 19, 1903 


.. Oct. 17, 1908 


OONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham.—November 9th. Electric wiring under 
free wiring scheme. See “ Official Notices " October 16th. 


Blackpool.—November 14th. One 450-Kw. traction 
set ( vertical triple-expansion engine and multipolar generator) Sce 
" Official Notices” to-day. 


Chorley.—The Corporation invites offers for its electric 
lighting order. See Official Notices to-day. 


Devonport.—October 24th. Motor-driven booster for 
the electricity department. See “Official Notices " October 16th. 


Johannesburg.—November 16th. Gas producer plant; 
gas engines and dynamos. . Alternative :—Water-tube boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. Bee “ Officia) 
Notices ” August 28th. 


Kilmarnock.—November 18th. Lancashire boilers; 
engines and dynamos; crane; battery; and switchboard for elec- 
tricity scheme. See Official Notices" October 9th. 


Leeds.—November 13th. Forty-five tons of piping 
and valves for the electricity works. See “ Official Notices " to-day. 


London.—November 3rd. Engine, dynamo, wiring, 
&c., for an installation at the Abbey Mille Pumping Station at West 
Ham, for the L.C.C. Bee “Official Notices" October 2nd. 


Newport (Mon.).—October 24th. Triple and concen- 
tric paper cable. Bee “ Official Notices " October 16th. 


Radcliffe,— November 14th. Lighting and traction 
switchboards and accessories; rail bonds for the U.D.C. See 
* Official Notices " to-day. 


Spain.—October 26th. The Municipal Authorities of 
Munera (province of Albacete) are inviting tenders until the 26th 
inst. for the concession for the electric lighting of the town during & 
period of 20 years. Particulars may be obtained from, and tenders 
are to be sent to, El Secretario del Ayuntamiento de Munera 
(Albacete). | 


Spain.—Tenders are at present being invited by the 
municipal authorities of Fuensanta (Province of Jaen), for the 
concession for the electric lighting of the town during 8 period of 
19 years. Tenders are to be sent to El Secretario del Ayuntamiento 
de Fuensanta (Jaen), whence particulars may be obtained. 


Swansea.— October 81st. Permanent way, rails, special 
work, overhead equipment, cables, ducts, &c., for tramways. See 
" Official Notices September 25th. 


Swansea,—October 31st. Ducts, troughs, cables, wires, 
street boxes, &c. See Official Notices September 25th. 


Tod morden. — October 31st. Lancashire boiler ; steam 
dynamos, pumps, switchboard, battery, cables, crane, &c., for 
electricity supply. See Official Notices October 9th. 


Wednesbury. — November 20th. Electric wiring of 
public buildings. See Official Notices” to-day. 


OLOSED. 


Boston.—The following tenders have been received by 
the T.C. for installing the electric light in the new municipal 
buildings:— 

J. Bakewell & Co., Peterborough .. (Accepted) £174 
W. J. Furse & Co., Nottingham э» E - is "m 494 
Cox-Walkers, Darlington 98 we МҸ - se ie 5:4 


Beaven & Sons, Gloucester .. 9 she M Ps Же 560 
Beaumont & Co., York.. P A ; К s s 516 


Doncaster.—The Board of Guardians last week decided 
to advertise for tenders for 125 storage cells and outside standard 
lamps. 


France.—The French Post and Telegraph authorities 
in Paris have just given out contracts as follows:—La Compagnie 
Francaise des Metaux, of Paris, 100 tons of high conductivity 
copper, 24 mm. diameter, at 1, 930 fr. per ton; La Compagnie 
Générale d'Electricité, of Paris, 100 tons ditto, at 1,929 fr. per ton ; 
M. Grammont, of Pont de Cheruy, 50 tons ditto, at 1,928 fr. per 
ton; La Compagnie Francaise du Bimetal, Paris, 50 tons ditto, at 
1,924 fr. per ton; La Société des Mines de Pontgibaud, of Paris, 50 
tons ditto, at 1,8823 fr. per ton, and 100 tons ditto, 3 mm. diameter, 
at 1,918 fr.; Les Trefileries du Havre, 50 tons ditto, at 1,9244 fr.; 
Le Forges de Franche-Comté, Besancon, 50 tons ditto, at 1,924 fr., 
and La Société d'Electro-Metallurgie de Dives, 50 tons ditto, at 
1,925 fr. per ton. 


Fulham.—The Council has accepted the tender of 
Messrs. Locket & Judkins for а supply of 1,000 tons of Welsh coal 
(No. 1 Locket steam navigation nuts), at 14s. 11d. per ton, also the 
tender of Messrs. Charrington, Sells, Dale & Co., for the supply of 
2,000 tons of Shirebrook double screened nuts, at 133, 51. per ton, 
for the electricity supply department. 

The Council has adopted, on the recommendation of the borough 
electrical engineer, a scheme for replacing the fittings in the above 
building, as follows :—Large hall, £70; corridors and cloak rooms, 
£67 ; small hall, £56; office, £20. 

The Council has also accepted the tender of Messrs. Windsor and 
Co. for the construction of sub-stations, for the sum of £520. The 
Council has further accepted the tender of the Hardy Pick Co., for 
the supply and erection of a clinker crushing and sifting machine, 
for £675, subject to the work being carried out under the super- 
vision and to the satiefaction of the borough electrical engineer. 


Glasgow.—The British Westinghouse Co. has just secured 
an important contract for the equipment of all the Glasgow tram- 
cars—numbering nearly seven hundred— with their magnetic brake. 
Experiments extending over nearly two years, on one hundred 
cars, have been carried out, and the present contract is the result 
of these trials. Weare informed that no fewer than 1,300 of the 
Westinghouse magnetic brakes have been sold in the United 
Kingdom. 


Hammersmith.—The Borough Council has received the 
following tenders for supplying motor-generators :— Messrs. Witting, 
Eborall & Co. (accepted at £691), £615 or £691; Е. A. Glover and 
Co., £700; Fuller, Wenstrom & Co., £730; Geipel & Lange, £664 or 
£750; Lancashire Dynamo and Motor Co., £778, £832 or £971; 
Johnson & Phillips, £790 or £850 ; Electric Construction Co, £209 ; 
General Electric Co. £870; Bruce Peebles & Co., £890. 


Neweastle-under-Lyme.—The T.C. has accepted the 
following tenders for the electricity works:— 


Electric Construction Co., Ltd., two dvnamos £395 0 0 
Andrews, Ltd., two gas engines. эе ея 788 0 0 
Crompton & Co., Ltd., switchboard  .. - ee 34517 0 
Electrical Power Storage, Ltd., battery ae . 255 10 0 
Cable Accessories Co., Ltd., house- service fuse boxes — 
J. S. Roberts, Ltd., socket pipes .. j^ - —— 


Radeliffe.— The U.D.C. has accepted the tender of 
Callender's Cable Co. for cables, &c., for the electricity works at 
£5,350. 


Rochdale.—The Bosrd of (Guardians has accepted the 
tender of Henley’s Telegraph Co., Ltd., for alterations and additions 
to the switchboard at Dearnley Workhouse, and for the supply of 
cables. 


War Office.—The War Office has placed an order with 
the Hart Accumulator Co., Ltd., for the storage battery of 54 cells 
required at Shoeburyness. 
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FORTHCOMING EVENTS. | 


Friday, October 23rd.—At 8 p.m. Junior Institution of Engineers. 
Annual general meeting at the Westminster Palace 
Hotel. 


At 5 p.m. Physical Society. Meeting at the Royal Col- 
lege of Science, South Kensington. Papers on “ The 
Bending of Magnetometer Deflection Bars,” by Dr. C. 
Chree ; On the Magnetism of Basalt and the Mag- 
netic Behaviour of Basaltic Bars when Heated in Air,” 
by Dr. G. E. Allen; Some Experiments with Elec- 
trical Oscillations,” by Dr. W. Watson. 


Wednesday, November 4th.—At 6.30 p.m. Institution of Electrical 
Engineers (Glasgow). Second Annual Dinner, at the 
Grand Hotel. 


NOTES. 


Something New in Fuels.—From an American paper 
we learn that a U.S. patent has been taken ont covering the employ- 
ment of “ carbide residuum " aa a fuel. This material is the by- 
‘product from an acetylene generator in which calcium carbide has 
been decomposed by water, and it, therefore, consists, from an un- 
enterprising chemist’s aspect, in slaked lime, which may vary in con- 
dition from an almost dry powder to a thin cream according to the 
proportion of water it contains. We also gather that a company 
has been formed to grant licences for the working of the process, 
which they do at the rate of $25. We are, unfortunately, unable to 
give our anxious readers full details, or the address of the concern ; 
but not to deprive the patentee of all encouragement, we may 
mention that the patent is No. 724,214, and is dated March 31st, 
1903. 


The Electrical Volunteers at Work.—For several 
hours on Saturday night the London Volunteer companies of the 
Royal Army Medical Corpe, assisted by 4 party of the Electrical 
Engineer Volunteers, were engaged on Wimbledon Common in very 
interesting work of the kind which must always follow а battle. 
The Medical Volunteers, who, like the Electrica] Engineers, con- 
tributed largely to the Army in South Africa, were on Saturday 
commanded by Major Matthews: and the assumption upon which 


they proceeded was that a great fight had occurred on the common 


in the afternoon, and that many of the wounded had crawled for 
shelter into the wooden dell just north of the Windmill. The night 
was & dark and moonless one, but the seeking ambulance parties 
were aided in their work by the powerful searchlight brought into 
the field by the Engineers under Major Erskine, which made the 
wood as light as day. Stretchers and cycles were brought into use 
in picking up men presumed to be wounded in various ways, and 
carrying them to the several stations established by the Medical 
Corps, the majority of whose members aro students of the Metro- 
politan hospital schools. A little to the rear of the searchlight the 
collecting station was marked by a couple of lamps shining out 
brightly in the surrounding darkness, and beyond these another 
pair of lamps indicated the dressing station, where ambulance 
wagons were in waiting to remove the wounded to the still more 
remote field hospital, pitched on the eastern side of the common. 
All the work, alike by ambulance men and Engineers, was well 
carried out on a dry and chilly night.—The Times. 


Yorkshire College Engineering Society.—At the 
opening meeting of this society on Monday, October 12th, Mr. E. J. 
Bilcock, M.Inst.C.E., delivered the presidential address, taking for 
his subject The Duties of a Munieipal Engineer." Mr. Silcock 
divided the duties of a municipal engineer into six heads :— Engi- 
neering, architecture, law, miscellaneous, surveying and admistra- 
tion, and sub-divided these again into various branches. He showed 
the vast amount of varied knowledge which it was necessary for a 
municipal engineer fo possess in order to deal with such important 
matters, аз the provision of adequate water supply, sewerage and 
purification systems, road and bridge making, street improvements, 
with a view to future requirements, tramways, electric lighting 
and gas works, designing and supervision of buildings, heating and 
ventilation. He also stated that a working knowledge of all Acts 
of Parliament relating to municipal and sanitary laws is an essential 
part of the municipal engineer’s training. The lecturer considered 
that municipal engineering offers a fair field to students, and em- 
phasised the necessity of a sound technical training as an 
essential to ultimate success. A vote of thanks was accorded to 
Mr. Bilcock. 


American Municipal Failure.—An instance of muni- 
cipal electricity supply system having failed in the States is quoted in 
а recent issue of the Electrical World and Engineer. The Valley 
City, ЇЧ. D., City Council has decided to offer the electric light plant 
for sale. A twenty-year franchise will be given to the purchaser. 
There are about 3,000 commercial lights on the system, and it is 


said to be the largest plant, outside of Fargo and Grand Forks, in 


the State. It bas not been а paying investment for the city, and 
the expenses for the past year were about $7,000 more than the 
receipts 


Ventilation of Tube Railways.—The paper on this 
subject read by Mr. J. W. Thomas, at the Southport meeting of the 
British Association, seemed to us to call for arrangements that 
would not be very practicable. T'he use of doors for closing tbe tubes 
is, we fear, а matter of great difficulty Mr. Morrison, who dis- 
cussed the paper, pointed out that it would be better to place an 
up-cast shaft between each two statione, and rely on the trains to force 
air up these. A correspondent suggests that the simplest and 
cheapest method will probably be found, ultimately, to comprise a 
two-compartment shaft midway between each station. One com- 
partment would have light valves as of mica opening upwards; in 
the other there would be valves opening downwards or rather 
inwards. Each train, in pushing air before it, would force а con- 
siderable volume up the shaft; as soon as it had passed the shaft 
it would draw in a considerable volume by the down-cast compart- 
ment. Thus each train would be constantly changing the tunnel 
air. Moreover, the up-cast department would serve as a tempera- 
ture shaft, and aid ventilation considerably. What is wanted in 
tube ventilation is not во much a complete change of air every night, 
as a constant removal of foul air the day through. Ав it is, the 
trains are exposed to considerable air resistance іп the tubes. This 
would be diminished slightly were central shafts constructed, as 
tuese would relieve something of the difference of the pressures 
in front of and behind trains. As a mere matter of possibility, 
nothing is easier than to ventilate a tube railway by the 
use of doors to compel certain air movements, but, as said above, 
the doors are а practical difficulty with а frequent service. The 
intermediate shaft appears calculated to effect a very considerable 
improvement, though we fear it is but little better than the fore- 
going in point of practicability. 


Oil Fuel.—Mr. Bell’s paper before the British Associa- 
tion was merely & summary of the main points of liquid fuel burn- 
ing, the latest developments of which in the direction of what he 
considers the best system, viz., atomising, pointe to the employ- 
ment of oil under pressure, heated to a high temperature, sprayed 
with dry steam and fed with heated air for combustion. The 
author also pointed out that furnaces had been neglected in the 
attention quo to atomisers or spraying apparatus. It need scarcely 
be pointed out that е furnace itself is а most important part of 
the system. It must belined more or less thoroughly with fire- 
brick, as in the case of a furnace for bituminous coal. As a rule, 
the oil does get some such attention more or less direotly, whereas 
coal is neglected. Another point might be made on the score of 
draught. Oil can be burned with a very small draught for the 
reason that it is or can be burned ín а free unencumbered furnace, 
whereas coal rests on а grate which it chokes up more or less, 
so that most of the resistance to the draugbt is that of the 
grate and ite burden. As а rule with liquid fuel the clear way 
through the furnace is obstructed by brick walls and additional 
bridges, &., во ав to check the otherwise too rapid flow of the 
flame and gases towards the chimney. Mr. Bell is, of course, an 
advocate for oil fuel, but he had nothing to say as regards the very 
limited production of oil as compared with coal Liquid fuel 
would be perfect in a sense, if there were only more of it. 


Pendulum Apparatus for Testing Steel for Brittle- 
ness.—At the Southport meeting of the B.A., Mr. Izod read a paper 
oa the above subject. The idea of the pendulum test is that it will 
prove brittleness better than other tests. The tensile test, coupled 
with measurements of extension and reduction of area, is usually 
looked on as affording a fair measure of the brittleness or otherwise 
ofasample. It isnot desirable to multiply tests. Can it be shown 
that pendulum tests show results inconsistent with what can be 
found by the usual method? Correctly to read the results of a 
pendulum test, the swinging weight is allowed to fall freeiy 
through a certain arc. It strikes the specimen to be broken, and 
its residual energy is measured in order to find that absorbed in the 
breaking of the test piece. As we are told the test piece must be 
nicked so as to locate the break, a good deal may depend upon the 
form and depth of the nick or notch, upon the tool with which it 
was made, its form and sharpness, and there appears good ground 
to suspect room for quite a number of errors of much more serious 
moment than the errors which can arise in the tenacity test. But 
some such test is declared to be necessary to determine the 
potentiality of brittleness, which the usual iests are said to be 
unable to show. There appears to be an unsettled feeling about 
steel at the present time; hence the numerous papers of late on 
heat treatment of steel. 


Depreciation.—The annual conference of the Society of 
Accountants and Auditors was held at Liverpool last week. Among 
the papers read was one on “ Depreciation and Sinking Funds in 
Municipal Undertakings," by Mr. Frederic Walmsley, а Fellow of 
the society, and chairman of the Finance Committee of the Bolton 
Corporation. He said that in the laat 30 years, when the popula- 
tion had increased from 23,000,000 to 32,617,001 and rateable value 
from £107,398,242 to £186,563,738, loans outstanding had grown from 
£69,461,087 to £293,864,224, and debt per head of population from 
£3 Os. 4d. to £903. 8d. The debt was outrunning the rateable value, 
and there wasa fear that municipal security was to some extent 
being shaken. His suggestions were:—(1) Depreciation should be 
charged in all undertakings liable to waste, obsolescence, or super- 
cession on terms quite sufficient to recoup or renew the assets when 
required without recourse at any time to re-borrowing, repairs 
being charged direct to revenue year by year, во ав to maintain the 
assets in efficient condition; (2) longer periods should be allowed 
for the repayment of loans, especially in undertakings of a perma- 
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nent character, where there is no risk of obsolescence ; (3) sinking 
fund should be charged separately without regard to depreciation ; 
(4) all these matters should be settled by conference as previously 
explained, so as to establish a uniform treatment of depreciation 
and sinking fund in the accounts of all corporations. In the course 
of a discussion, the president (Mr. C. H. Wilson, Leeds), said it 
would be a national calamity if a body of accountants did anything 
to contribute to the foolish idea prevailing in the country that cor- 
porations were overspending themselves. Не ridiculed the notion 
of the coming generation having a burden they could not bear. 


Nickel Plating Efficiency.—An exhaustive series of 
experiments bas been conducted by Mr. Oliver W. Brown, of the 
Wniversity of Wisconsin, to determine the exact conditions under 
which nickel can be most advantageously and economically deposited 
from a solution of its double sulphate with ammonia. The experi- 
ments have also served to explain to a large extent the extraordi- 
nary behaviour of the nickel plating bath, and the extremely unstable 


nature of the safe rate of deposit. It is well known that both the 


eurrent efficiency and the polarisation voltage of this bath vary oon- 
siderably without any apparent reason, sometimes attaining a very 
low value. Two nickel electrodes were electrolysed in a bath of 
nickel-ammonia-sulphate at current densities varying from 10 to 
10°0 amperes per sq. ft., and the discharge potential of the cathode 
and anode, together with the polarisation voltage on breaking the 
circuit, were taken. Several different anodes were also used con- 
sisting of cast smooth, cast roughened, pure, rolled and electrolytic 
nickel. These anodes behaved very differently, the cast-nickel 
with roughened surface showing a corrosion efficiency of 91:32 per 
eent., while the pure rolled nickel showed only 8°47 percent. The 
tendency df the cathode depositing efficiency was to attain a value 
of about 90 per cent., so that unless the anode oorrosion efficiency 
approached this value the bath became impoverished and the total 
efficiency quickly dropped. | 

Whatever precautions may be taken, the anode is liable to sud- 
denly assume a passive state, possibly due to the formation of a 
film of hydroxide on its surface, and this causes the depositing 
efficiency to suddenly drop far below ifs normal value on account of 
increased polarisation voltage and decreased corrosion efficiency. 
These experiments have shown, therefore, that the satisfactory 
operation of the nickel-plating solution depends on the character of 
the anode and upon its surface state. Rough-surface cast-nickel 
anodes, containing a small trace of copper and other electro-negative 
impurities, are found to be the most suitable. As regards the 
control of the watt efficiency by modification of the surface state, 
this may be obtained in the following way. The anode discharge 
potential should not be allowed to exceed — 0'45 volt, and the most 
simple method of observing this rule is to have in shunt across the 
bath a high resistance voltmeter, upon which the polarisation voltage 
can be occasionally rapidly read on breaking tbe main circuit. If 
this polarisation voltage does not exceed 0°70 volt, it may be safely 
assumed that the corrosion efficiency is high; but if it exceeds 
0-70 volt by an appreciable amount, it may be assumed that a passive 
state has been begun, and the anode should at once be removed, 
ecraped, cleaned in acid, washed, and quickly replaced. If these 
precautions be observed, and a current density of about 5 amperes 
per square foot be used, the plater can rely upon havirg a current 
efficiency approaching 90 per cent. at a minimum potential 
difference. | 


Dundee Engineers.—A number of the members of 
Dundee Institute of Engineers and Society of Experimental Engi- 
neers have visited the electrical works of Messrs. Mavor & Coulson, 
Ltd., the works of Messrs. Duncan, Stewart & Co., and the electric 
power station at Pinkston. 


Water-Power Plants in America.—The New York 
Electrical World and Engineer gives an abstract of a paper read 
before the September meeting of the American Institute of Elec- 
trical Engineers by Mr. George A. Henry, Jun., and Joseph Le 
Conte on “ An Efficient High-Pressure Water Power Transmission 
Plant.” The paper was devoted to a description of the Pelton 
water wheels used in the new plant of the Edison Electric Co., of 
Los Angeles, California, and records of tests made on the wheels. 
The head utilised is equal to 1,960 ft. vertical fall, corresponding to 
an effective pressure at the wheels, allowing for friction loss, of 
825 Ibs. per sq. in. The power of the wheels is controlled by means 
of a combined throat needle and deflecting nozzle. The noszle is 
operated automatically by a governor, and the needle is controlled 
by hand. Each generating unit is of 750-K w. normal capacity at 430 
r.p.m., with a margin for 50 per cent. of overload ; the number of 
units and the voltage were not given in the paper. Theauthors des- 
cribed the pipe line, water wheels and governing arrangement in 
detail, and gave the resulte of teste to determine the efficiency of the 
wheels for different loads and styles of nozzle tips. The experi- 
ments showed the necessity for very careful calculation to establish 
the more efficient shapes of needle and tip. The tests gave wheel 
efficiencies varying from 76:5 per cent. at 482 xw. to 86:8 per 
cent. at 826 KW. - 

In the discussion of the paper Mr. F. O. Blackwell gave further 
details of the Los Angeles transmission, formerly known as the Red- 
lands plant, and the first three-phase transmission plant in the 
country. The line voltage is 35,000, and there are seven power 
stations located up to 100 miles apart, all feeding the same trans- 
mission line. The Edison Co. is now developing on Kern River a 
new station which will have a capacity of 20,000 H. p., and will generate 
at 60,000 volts and transmit to Los Angeles, 150 miles distant. The 
diameter of the wheel referred to in the paper is 7 ft., and that of 
theinozzle 2 In., giving a ratio of 40 to 1, the usual ratios being from 
Bito 10, toll. The needle nozzle not only increases the efficiency at 


load by cutting down the water used, but increases the 
efficiency at the bucket, since the stream is directed at the centre of 
the same. The original Redlands plant had an efficiency of 70 per 
cent. at full load, which has been increased to 85 per cent. 
at full load, and 75 per cent. at half load, while the regulation 
is within 2 per cent. The high-head part of the pipe line has 
forged flanges. Mr. Н. A. Lardner said that the Santa Ana pipe 
line is of steel pipe with flanged joints bolted together, with no pro- 
vision for expansion, the head being 900 ft. Since the water in the 
case of the California plante has about the same temperature 
throughout the year, it is probably not necessary to provide for ex- 
pansion ; moreover, nearly all lines have a considerable curvature, 
horizontally or vertically. The Standard Co. has а cast-iron section 
for ihe upper third of its pipe line, each length of pipe being firmly 
grouted into tbe rock on the side of a mountain. A riveted pipe 
line in Colorado has given some trouble. Some of the wheels of 
California plante have two sets of runnersand two nozsles, the latter 
being both full on, or one partially on or entirely off, depending on 
the load. President Arnold said that in the majority of cases it is 
found desirable to put in a steam plant rather than rely on water 
power, except where the price of coal is very high. 


A Newport Claim.—At Newport Board of Guardians 
last Saturday, a letter was read from Messra. Davis, Lloyds and 
Wilson, solicitors, with reference to a claim by the Walsall Eleo- 
trical Co. for damages, owing to the delay of the contractor for the 
building of the new workhouse now being erected for the Board. 
A sub-committee having considered the matter, had recommended, 
and the Guardians now confirmed this: “ That the clerk be instructed 
to inform the Walsall Co. that the Guardians were not liable for the 
delay, and deolined to entertain the claim.” The Newport borough 
electrical engineer had stated that the contractors had provided an 
excellent installation. 


Laying a Subaqueous Electric Light Cable.—The 
local authority of Kingswear recently made arrangements with the 
Urban Electric Supply Co., Ltd., of Dartmouth, for the’ supply of 
electricity in the district for lighting purposes; to carry out the 
scheme it was necessary to lay cables across the River Dart. This 
was successfully accomplished by the company's etaff, on the 


Larmd CABLES ÁCROSS THE RIVER DART. 


3rd inst., when three cables were lowered to the bed of the river 
near the crossing of the floating bridge." The total distance is 
about 550 yards. The cables were specially made by Messrs. Cal- 
lender’s Cable and Construction Co., Ltd., and are of the single- 
core type, insulated with bitumen and armoured. The accompany- 
ing illustration shows the operation of laying in progress. 


Electric Motors for Centrifagal Pumps and Fans.— 
At last month’s meeting of the American Institute of Electrical 
Engineers, Mr. Augustus J. Bowie contributed a paper on the above 
subject. According to the Electrical World, the subject was treated 
under the following heads:—Oonstant speed and varying load: 
changing speed with head varying directly as square of speed; 
constant head and varying speed. Mr. Bowie points out that a 
centrifugal pump, when operated at too low a head, shows a very 
low efficiency. Їп general, however, with a well-designed pump, 
the range of efficient operation for a constant speed ів fairly broad. 
He emphasised the danger of overloading a motor through too low 
a head. A manufacturer will usually guarantee a certain efficiency 
and input for а pump at its rated load, but will say nothing con- 
cerning the power required to drive it at heads lower than that 
called for. The question may 'arise— Why. not give a pump the 
proper speed for a given head? This is frequently impracticable, 
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since pumps must often be installed to work under widely varying 
heads, where it is not an easy matter to change the speeds. Ofter- 
times the heads to which the water must be elevated will vary 
practically from zero to the maximum head against which the pump 
will deliver. In some cases these overloads may be of long dura- 
tion, and a sufficiently large motor should be installed. On the other 
hand, the maximum load will often be only of short duration, as, for 
example, in the case of pumping from a well, particularly where there 
is& pit in.connection with it, which is partially filled up with 
water. Generally it will not take the pump long to lower 
the water coneiderably, and the duration of overload will be brief. 
Increasing the speed of the rotor, where the effective head varies 
as the square of the speed, will result in increasing the capacity 
of the pump directly as the speed, and increasing the power 
input and output directly as the cube of the speed. The condition 
presupposed in this case, namely, that the head varies as the square 
of the speed, is the condition which exists in the case of ven- 
tilating fans. 

The condition of constant head éxists when pumping against a 
fixed lift, when the velocity heads lost at entrance and discharge, 
and the frictional losses in the pipe, may be disregarded in com- 
parison with the lift. 

In this case the input increases faster than the cube, and not as 
fast as the fourth power of the speed. Ten per cent. increase 
in speed represents 40 per cent. increase in power and 96 per 
cent, increase in tbe c?n loss in the armature. From this it may 
be seen what an extremely large effect speed variation has on 
motors driving centrifugal apparatus, There is, perhaps, no other 
form of apparatus во sensitive to change of speed in its power con- 
sumption. The effect which a steady pump load has in holding 
the voltage constant by preventing the racing of generators is thus 
explained. 

Mr. Bowie considers that speed control of direct-current motors 
by variation of field resistance has a limited range in practice and 
has many points which tend to make it objectionable for the best 
conditions of commutation. Even at best there will be considerable 
field distortion at the high speeds. The effect of а load which 
would increase as the cube of the speed, and even faster, would seem 
to limit still further the allowable speed variation to be obtained 
in this manner. While the output of а centrifugal pump varies 
directly as the speed of revolution, many manufacturers rate their 
pumps at a fixed volumetric output, and publish a list of suitable 
speeds for different heads under which it may be desired to operate 
the pump. In some cases the highest speed given in these lists is 
three or more times as great as the lowest speed. Such mis- 
information leads to a great deal of trouble and cannot be too 
strongly condemned. 

The paper includes curves from tests of centrifugal fans, giving 
the relation between pressure, input, output and efficiency. 

In introducing the discussion, President Arnold said that anyone 
who has attempted to vary the speed of a motor working on a pump 
and got the former working at a speed too high for the pump 
ought to be able to appreciate the considerations laid down iu Mr. 
Bowie’s paper. Mr. Stctt said that the variation of power taken by 
centrifugal pumps under different heads is во complex that it seems 
impossible to make any equitable flat-rate for electric power for that 
service, and wattmeters should be installed. His experience with 
shunt-wound motors applied to centrifugal motors working on 
barometric condensers has been unfortunate; a variable speed motor 
is indicated for this use, since in starting, a speed at least 15 per cent. 
above normal is required. Mr. J. J. Brown disagreed as to this 
point, saying that recent developments have shown that within 
reasonable variations of head, such as 10 to 20 per cent., constant- 
speed motors can Бе utred on barometric condensers without 
serious overload. Mr. Е. О. Blackwell said that the very-high-head 
centrifugal pumps with several sets of rotors, each one feeding 
into the next опе, form а development extremely promising, and іп 
time ho believes it will replace the reciprocating pump altogether 
for all heads, These pumps are being made with each rotor up to 
100 ft. head, апа there have been as many as seven or eight sets of 
rotors connected together, which would give 700 or 800 ft. total 
lift in the pump; the efficiencies have been very high, too. 
Eighty per cent. efficiency has been obtained with these high head 
plants with the centrifugal pump, which is practically as good ав 
that of any reciprocating pump. i 


A Waruing.—Some time ago a firm in Cardiff, styled 
the British American Electrical Maintenance Co., advertised for 
premium apprentices, holding forth the inducement that good 
positions would be secured for those who deposited their money 
with the firm. We were at the time somewhat dubious as to the 
bona-fides of the concern, and our suspicions have recently been 
Justified, for we learn from a correspondent that the manager (who 
was also the proprietor) has absconded, leaving at least one 
apprentice in the lurch, but without refunding the premium of 
£30. Whileit is too late to warn our readers against this par- 
ticular concern, we wish to put them on their guard against similar 
undertakings ; full inquiries should be made into the true standing 
and prospects of any small firm professing to train apprentices in 
engineering "for a consideration,” and as to the number of 
apprentices employed in the business. If the proportion of 
apprentices to workmen be unduly large, it is safe to say that the 
training will be of a worthless description, and the premiums worse 
than wasted. 

The pity of it is that it is generally impossible to convey this oft- 
repeated warning to the parents of the would-be apprentices, as 
they naturally are not habitual readers of the technical Press; 


frequently, too, the victims of this cruel imposition are precisely . 


those members of the public who are least able to bear the loss of 
the premiums, to pay which they have been obliged to practice 
Belf-denial. | 


Personal.—Mr. С. Н. Wordingham having taken up 
his position with the Admiralty as electrical engineer-in-chief to 
the Navy, he has disposed of his consulting practice formerly 
carried on at Manchester, to Mr. Thos. L. Miller, who has practised 
as a consulting engineer in Liverpool and London for some years 
past. Mr. Miller has taken over Mr. Wordingham’s offices at 19, 
Brazennose Street, Manchester, and will continue to practice from 
that address ав well as from his ow. office at 7, Tower Buildings, 
North Water Street, Liverpool, and at 61, Old Broad Street, 
London, E. C., under the style of Miller & Collins. Mr. Miller has 
also taken into partnership Mr. H. W. Wilson, who has been for 
scme time engineer to the Lancashire branch of the British 
Thomson-Houston Co., Ltd. The Manchester and Liverpool 
businesses will in future be carried on in the name of Messrs. T. L. 
Miller & Wilson. 

Мг. L. H. Enler, A. M. I. H. E., has been appointed teacher ef 
electric lighting and power at the Walthamstow Technical 
Institute. 

The staff of the new electric tramways at Glossop have presented 
Mr. С. E. Knowles, J.P., the general manager, and Mr. Н. Emmett, 
the superintendent, with their photographs framed, as a memento 
of the opening of the system. The Hon. Mrs. S. Hill- Wood, who 
drove the first car, presented Mr. Emmett with a diamond and 
turquoise pin. | 

Мт. О. Hughes, on resigning the post of tramways inspector at 
Sunderland to take up а similar position under the Ipswich Cor- 
poration, has been presented by the staff with a travelling bag, 
combination set, gold mounted cigar holder, silver match box and 
sovereign purse. 

Mr. J. E. Lickfold, the well-known solicitor, who successfully 
conducted for us all the law cases in which the ELECTRICAL REVIEW 
was involved in connection with the Electropathic Belt actions, has 
removed to 57, Moorgate Street, E.C. 

Mr. Hooghwinkel, МІЕ.Е., has resigned his position as 
chief assistant engineer to the Brush Electrical Engineering Co., 
and has established himself as consulting electrical engineer at 
Dacre House, 20—22, Victoria Street, S. W. Mr. Hooghwinkel, 
who formerly acted as chief assistant engineer to Messrs. Siemens 
and Halske and the Electrical Power Distribution Co., is especially 
оо himself to advising on electrical mining and traction 
plant. 

Three candidates for the position of manager of the L.C.C. tram- 
ways, rendered vacant by the resignation of Mr. Baker, attended a 
meeting of the General Purposes Committee of the Council on 19th 
inst. They are Mr. Hamilton, of Leeds, Mr. Fell, of Sheffield, and 
Mr. Nicholson, who is connected with the management of a Lanca- 
shire railway. 

Mr. Frederick S. Grogan, A. M. I. E. E., who has been with the 
British Thomson-Houston Co. for the past three years, has been 
appointed chief assistant engineer to the British Electric Equip- 
ment Co. in London. Mr. Grogan, during his association with the 
B.T.H. Co., has been chiefly engaged in tramway construction work, 
among other places at Hudderstield and Croydon, but latterly bas 
been attached to the company’s construction department at their 
Rugby Works. Previously he was for five years an assistant 
engineer in the Corporation electric supply station at Belfast. 


Non-Inflammable Wood.—Since the recent terrible 
accident on the Paris underground electric railway, considerable 
attention has naturally been drawn to the possibility of similar 
occurrences on the lines in this country, and numerous announce- 
ments have bcen made by those interested to show that every 
possible precaution has been taken to secure the safety of passengers 
from fire by means of isolating the motor equipment in fireproof 
compartments, and constructing the rolling stock of non-inflammable 
wood. А good story in this connection comes from one of the large 
works where railway and tramway cars are built, and where some 
little time ago & considerable amount of timber treated specially 
for this purpose was obtained and put into use. Most of the scrap 
from the car-shops at these works goes, as is very usual, into a 
wood-burning boiler furnace, used to give steam for one purpose or 
another; and without saying anything to the unfortunate stoker 
as to the character of the stuff, a lot of the non-inflammable 
shavings and pieces were given him for starting his fire. The report 
says that his language was enough to light the fire, thongh the 
shavings wouldn't do it ! 


Pretty Capacious!—A Glasgow evening paper is 
responsible for the following paragraph, which, on the face of it, 
seems an excellent instance of mistaking conduits for cables. 
Three feet square of copper at present prices would come to quite 
an appreciable amount per mile run, and if we mistake not, the 
Clyde Valley Co. serves an extended area. However, let the 
paragraph speak for itself :—‘' Good progress, I learn, is being made 
at Motherwell with the construction of the power station for the 
Clyde Valley Electrical Power Co., Lanarkshire's newest and 
largest electricity concern. As giving an idea of the immensity 
of the business this firm propose to accomplish, I am told that their 
main cables will be 3 ft. square! As may be easily imagined, the 
worthy Councillors of Steelopolis have had not a little anxiety as 
to how these mains should be stowed away in their streets,” 


London County Council.— The Council at the meeting 
on Tuesday resolved to advance £23,960 to the Бї. Pancras Borough 
Council for electric lighting purposes. 

The Highways Committee reported that certain short lengths of 
tramways exist in the county, forming part of the North Metro- 
politan Tramway Со.'в system, which was not included in the lease 
granted to the company. Steps had recently been taken by the 
company to reconstruct those particular lines for electric traction, 
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and the Board of Trade had approved the system proposed to be 
used. The work, which was being carried out under powers con- 
ferred upon the company in 1897, had to be completed within two 
years from the date of the Act becoming law, and the Committee 
were advised that the company was acting illegally in proceeding with 
the work. Ав the tramways affected were purchasable by the Council, 
and would probably be worked in conjunction with the lines leased to 
the company, it was most important that the Council should have 
a voice in the system of traction to be adopted. The Committee 
had therefore given instructions for an action to be instituted to 
prevent the company from prcceeding with the works. As the 
action would have to be entered in the name of the Attorney- 
General, the County Council being relatore, it was necessary for the 
seal of the Council to be affixed to a formal authority to the solicitor 
to act on its behalf in the proceedings to be taken. 

It was announced by the Improvements Committee that accounts 
had been submitted by the expert witnesses engaged by the Council 
in connection with the claim of the Metropolitan Electric Supply 
Co. in regard to the reinstatement of the Sardinia Street station. 
The accounts as certified by the Council’s officers were as follows :— 
Kincaid, Waller & Co., £1,462 3s. 5d.; J. Swinburne, £185 
бв. 6d.; O. Н. Gadsby, £1,116 4s. 11d.; Gordon & Gunton, £633 
15s. 3d.; C. Hugman, £488 8s. 3d.; J. H. Andrews, £157 188. 6d.; 
S. В. Cottrell, £111 58.; J. Statter, £163 168.; Holloway Bros., 
£157 10s. ‘The company's claim originally amounted to £400,000, 
but this was subsequently reduced by the company to £320,931, 
and the arbitrator awarded £183,150. Ir view of this very favour- 
able award, which was largely attributable to the evidence given by 
the Council's witnesses, and having regard to the fact that the 


witnesses had to work under great pressure in prepsring their' 


evidence, the committee thought the sums charged were reasonable, 
and they had therefore given instructions for the payment of the 
accounts, 


Motor-Wagons, Tramways and Other Topics.— 
Sir Oliver Lodge, Principal of Birmingham University, dealt with 
several everyday topics from the scientific standpoint at Wolver- 
hampton on Monday in this week. He evidently looks to motor- 
wagons and automatic cars as the vehicles which will enable us to 
solve the difficult problem of convenient transit of various com- 
modities without re-handling and re-shipment. He hopes motor- 
wagons will open up the country to a remarkable extent. Railways, 
he observed, would continue to have their use on the main traffic 
lines laid with metal track for high speeds, but he should like to see 
a system of motor-wagon carriage direct to the nearest railway line, 
wherel the vehicles could be placed on the metals and sent to the 
deslinatiomg. Speed was not of moment. What was wanted was 
direct communication. Talking of locomotion reminded him that 
trams were a burning question at Wolverhampton. They in 
Birmingham managed to keep a certain company out, and keep 
this important source of employment and benefit for citizens in their 
own hands. The country looked to Wolverhampton for the result 
of a most interesting experiment. He hoped it would be successful. 
He had been hoping the surface-contact system would be found to 
be feasible and prove worthy in all ways, because 16 was the best if 
only it was not too expensive and ornamental Birmingham might 
be able to take advantage of experiments at Wolverhampton. 
Sometimes he thought motor-cars more suitable for main streets, 
and that rails should be kept for side streets; but time would 
show. The thing to aim at was differentiation of traffic. 


Obituary.—We learn with regret of the death of Mr. 
William Lund, of the firm of Lund Bros, electrica] engineers, of 
London, which occurred on October 13th, at Southport. Mr. Lund 
was only 33 years of sge, and death was the result of ptomaine 
poisoning. 


Appointments Vacant.— King's Norton and North- 
field U.D.C. wants а clerk of works for the electrical equipment of 
tramways; correspondence clerk for Woolwich electricity works 
(£90). See our advertisements to-day. 


THE CENTRAL STATION ENGINEER. 


THREE candidates for the position of electrical engineer for Burslem 
were interviewed by the Electric Lighting Committee, and Mr, 
ASHTON BREMNER was appointed at £200 per annum, 

Mr. D. C. REDFERN has been appointed to succeed Mr. W. 
Whitney as assistant mains superintendent at the Southport Cor 
poration Electricity Works. 

On Thursday, 15th inat., an enjoyable evening was spent in thé 
City Hotel, Dartford, by the engineering department in connection 
with the City of London Asylum. Mr. D. A. Beveridge, assistant 
engineer, occupied the chair. The event of the evening was the pre- 
sentation to Mr. C. E. CLAYTON, resident electrical engineer, of a 
handsome bronze statue timepiece. Votes of thanks to singers and 
to the orchestra brought a happy evening to a finish. 

At the meeting of the Morecambe Town Council on Monday, the 
appointment of Mr. W. H. Hatt, of Bootle, as electrical engineer 
in succession to Mr. Pape (who has gone to South Africa) was con- 
firmed. There were а e number of applications, the final six 
being: — Mr. W. Н. Hall, Bootle; Mr. C. Н. Yeaman, Islington; 
Mr. J. J. rea ves, Morecambe ; Mr. B. S. H. Hornby, of Bolton; 
Mr. J. B. Bingham, Kirkcaldy ; Mr. R. A. D. MacAlister, Greenock. 
The first three appeared before the Committee, and Mr. Yeaman 
got the appointment, but after accepting it he sent a letter declining 


the post, and Mr. Hall was offered it and agreed to take the posi- 
tion.— Mr. А. W. ANNETTS has been appointed chief assistant engi- 
neer. 

Mr. Е. BRooMFIFLD, inspector of electrical fitters in Н.М. Duck- 
ard at Chatham, has just been presented by the officers and men 
n the electrical department of the yard with a gold ring and gold 

Albert chain on his being promoted to the post of assistant elec- 
trical overseer in the Thames district. The electrical engineer 
(Mr, Leonard Newitt) also presented Mr. Broomfield with a fountain 
pen. The electrical department in Chatham Dockyard is :develop- 
ing to a very considerable extent, and there are now large work- 
shops and offices fully at work in connection with the fitting out of 
Н.М. ships of war, and other works in the Dockyard. 

At the Salford Corporation Electricity Works on Friday last, Mr. 
W. H. ALABASTER was presented with a handsome dressing care on 
the occasion of his leaving Salford for Melbourne. Mr. C. D. Taite 
(borough electrical engineer), with an appropriate speech, made the 
presentation on behalf of the staff and men, of whom a large number 
were present. 


ELECTRICITY SUPPLY ACCOUNTS. 


Ir the year's working of the Salford under- 


Salford taking has not resulted in а net profit, at least 
Municipal the indications are that another year will see 
Electricity the turn of the tide of adversity. The im- 

Supply. provements are all round, the output having 


increased nearly fourfold, and the load factor 
having grown to very creditable proportions Much of the 
improvement is due to the development of the tramways, the whole 
of the routes being now worked electrically. 

Power consumers have rapidly increased, and at the present time 
are being supplied at a rate equivalent to 700,000 units per annum. 
Some 336 н.р. of motors are on hire from the Department. 

Turning to the works costs, a great improvement has taken place, 
which has been largely contributed to by the satisfactory running of 
the new works. As the department was working two stations 
during five months of the year, it is probable that the figures will 
be still further improved during the ensuing year. 

The prices charged are: — For lighting, 4d. per B. T. U.; for power, 
2d. to 14d. flat rates. Mr. C. D. Taite is the borough electrical 


engineer, | 
GENERAL STATEMENT. > 
For year ending March 3lst— 1908. 1902, Ino. 
Total capital expended ... .. £487,708 385,461 £102,247 
Number of unita sold— ; 
Lighting ; ; 908,354 795,107 — 
Power iss isi ... 334,507 — — 
Public lighting 150,328 19,271 — 
Traction uix T 3,970,434 458,380 — 
Total wai .. 4,763,623 1,272,758 3,490,865 
Equivalent No. of 8-c.». lamps 90,573 73,743 16,830 
H.P. of motors connected ... , 1,005 488 517 
Public arc lamps ... wi as 108 108 — 
Maximum load in WWW. 2,490 1,200 1,290 
Load factor sue sd ins 21:9 121 9:8 
Revenne Account— 
Gross revenue ai vo. £45,991 £17,728 £28,193 
» expenditure ... we £21,877 £10,472 £5,405 
„ Profit. - * K&24,044 41,256 £22,788 
Average price per unit obtained 
Private supply a A 3°00d. 408d. — 09d. 
Public lighting sas ee 1:29d. 211d. | — 82d. 
Traction sst Без 985 195d. 1954. ооа 
REVENUE STATEMENT. 1903. 
Gross, Per uni 
By sale of energy ... s Le. ud oe 443,833 221d. 
Rentals of motors, meters, &c., and lamp charges 1,530 '07d. 
Property rents, sales and premiums... . se 558 03d. 
Gross revenue "ava — oe £45,921  231d. 
Cost of PRODUCTION. 
For year ending March 81st— 1908. 1902. 
Gross. Per unit. Per unit. Ine. 
Coal, cke. 25,906 29d. ‘Bid. —E5d, 
Oil, waste, water and engine-room 
Марс. aid salaries Incurced in gehe: ee ee Mid 
mu ion: and distribution 8,119 ‘löd. "56d, — — 41d. 


Repairs and maintenance of build- 
ings, machinery, plant, ќе, #4 6,887 85d. 97d. — 62d. 


Works and distribution costs 216,970 "Bod. 251d. —1'66d. 


Public lamps, attendance and main- 
tenance 2 5 Р ЕА #6 

Rent, rates and taxes wis " 

Management and general expenses, 
including salaries of engineer and 
clerical staff, general establish- 
ment charges, printing, stationery, 
insurance, &c. vx «s oe 


Total works cost 


697 "04d. ‘Old. 
1,606 *08d. 12d. — Od. 


2609 138d. 46d. — 33d. 


—X —— — aaa 


„ £21,876 110d. 310d. 2:004, 


— eS — 
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PROFIT STATEMENT. 


1908. 
To interest on loans... si 885 .. £13,923 
57 sinking fund (X X] eee eot Фог 12,031 
Sundry ... aes ees m vis Vas 484 
Deficit on year's working ves — 2,394 
Gross profit - NT "n ve. £24,044 


On the year’s working the department made a gross profit of 
£24,044, as compared with £1,256 last year. Financial charges 
absorb £26,348, as compared with £14,470 last year, and a deficit of 
£2,394 remains, as compared with a similar deficit of £13,214 last 
year. 


Tus returns of the York undertaking for the 


York past year are, at first sight, disappointing after 
Municipal the firet two years’ excellent results. During 
Electricity the year the Department has gone in for large 
Accounts. extensions, to cope with the phenomenally 


increasing demand, and especially to provide 
for the coming traction load; it has also taken over the 
management of the destructor. These rapid developments have 
resulted in abnormal expenditure, which will, however, place the 
Department in an excellent earning position in the near future. 
Power consumers have connected and applied for some 350 Н.Р: 
of motors, and this desirable class of consumer should increase at 
the present scale of charges. The fact that the Department has 
ended the present year with a deficit must be ascribed to the 
inadequate proportions of the original scheme. The city electrical 
engineer is Mr. С. A. Midgley. 


GENERAL BTATEMENT. 


Year ending March 81st— 1902. 1908. Inc. 
Total capital expended ... . £55,832 £69,428 £13,596 
Number of anits sold Я .. 423,000 659,000 229,000 
Equivalent number of 80. . 
lamps connected. ., 8 ; 32,766 43,167 10,401 
Number of public lamps ... - 66 66 — 
Maximum load in kw.  ... un 410 550 40 
Load factor ... "hi P .. 1188% 141595 2°27% 
Revenue account— 
Gross revenue... T £6,110 £7,973 £1,263 
» expenditure... £3,518 £5,152 £1,634 
» profit vul £2,592 £2,221 — £371 
Average price obtained— 
Private lighting 362d. 2 69d. — ‘93d. 
Public ji xs 2770d. 2:61d. — 0 9d. 


The increase in output during the past year amounted to 
229,000 units, compared with a similar increase of 200,631 in the 
previous year. Reductions in charges and the increase of power 
consumers account for the decreased average prices.. 

The charges are:— For private supply, 7d. and 14d. per B. T. U. 
on the maximom demand system, or an alternative flat rate of 44d. 
to 3d. ; for power, 13d. to Id. per unit. 


REVENUE STATEMENT. 


1901-9. 1902-8. 
| Gross. Per unit. Gross. Per unit. Inc. 
Bale of energy . £6,034 3°42d. £7,261  2:68d. — 74d. 
Motor and meter rentes 12 00d. 110 04d. + 04а. 
Sundry fees, &с. ... 64 ‘04d. 1 ‘00d, — 04d. 
Gross revenue... £6,110 3°46d. £7,372 272d. — 74d. 


—— — . — 


Совт oF PhODOUC Hon. 


For year ending March 81st— 1908. 1902. 
Gross. Per unit. Per unit. Ino. 
Coal ee eo ee @e ee ee L] £1,438 52d. та. —"19d. 
Oil waste, water and engine room stores 212 ова. 16d. — 08d. 
Wages inourred in generation and distribu- 
tion and attending public lamps . 
Repairs and maintenance of buildings, 
machinery, plant and public lamp re- 


newals ө? ee ee ee eo eo 1,012 /d. 206d. 11а. 
Works and distribution costs — 1:30d. 1414. —:11d. 
Rents, rates and taxes 426 16d 18d 03d 


Management expenses, including salaries of 


engineer and clerical staff... = we 194 29d. 85d. 
General establishment charges, printing, 
stationery and insurance - i s 378 14а. *09d. “05а. 
Total works cost .. £5,152 1°69d 198d. —°09d. 
Рвотт БТАТЕМВИ?Р?. 

: 1901-9. 1902-8, 

Interest and sinking fund  ... ol £2,243 £3,469 

Balance (profit of loss) ... ees ees 349  —1,248 

£2,592 £2,221 


As a result of the heavy capital expenditure, financial charges 
are largely increased, and as the gross profit is less than last year, 
а considerable deficit, amounting to £1,248, arises ; previous balances 
carried forward, however, effect a reduction of £449—leaving some 
£800 debit balance. 


CITY NOTES. 


Cuba Submarine Telegraph Co. 


AT Wednesday's meeting Mr. PARRISH, in moving the adoption of 
the report (which we printed last week), spoke very hopefully of 
the work of development which is proceeding in Cube, and has 
already resulted in an increased revenue for the company. The 
company had also benefited this half-year by interruptions which 
had occurred to the French Company’s cables. The total income 
was £19,325, and the working expenses £6,066. He expressed dis- 
appointment at the delayed settlement of the Cuban Government 
subsidy owing (£9,000), and the war claim against the United States 
Government. The result for the half-year, however, was better 
than the company had been accustomed to for some time. 
The report was adopted. 


Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd. | 


THe report for the year ended December Sist last, states 
that although power was supplied to the Kalgoorlie Electric 
Tramways, Ltd., at an earlier date, the transmission lines to the 
mines were not in use until November, 1902. It should, therefore, 
be satisfactory to the shareholders to learn from the accounts that, 
despite the fact that only a few consumers were connected prior to 
December 31st, the difference between receipts and expenditure in 
Western Australia for the whole year is a debit of only £681, 
From the many applications and inquiries received from probable 
consumers, the directors had hoped to be in a position to state that 
all the power available had been contracted for, but regret, that 
owing to the depression in the West Australian market for the past 
two or three years having caused many of the smaller mines, which 
were working at the time of the inauguration of the plant, to cease 
or curtail operations, and that the larger companies contend the 
price for power is somewhat high, less than ione-half of the power 
available, has so far been definitely sold. Negotiations are going 
on, and, as new contracts are constantly being made, it is expected 
the plant will be fully loaded within a few months. The next 
accounts to be submitted to the shareholders will show a revenue 
account, and, that the profit earned may be available for dividend 
on the preferred shares, the directors recommend that the items 
charged to general expenditure during construction to December 
31st, 1902, be carried to capital account. It will probably be more 
in accordance with the wishes of the shareholders to write off s 
percentage year by year as the profits permit, than to devote the 
whole of the first profits to wiping it off promptly. 

The fourth ordinary general meeting of the shareholders of this 
corporation was held on Tuesday at Winchester House, Old Broad 
Street, Mr. Roger Wallace, K.C., presiding. 

The CHAIRMAN, in proposing the adoption of tbe report, said he 
must first explain why the meeting had been held at a later date 
this year. When they were dealing with a busirees which was 
such a long way away, tbey could not get their accounts at а very 
early period in any case, and for some months now there had been 
some very important negotiations going on in reference to the bus- 
ness, which he had hoped they would have been able to have talked 
about that day. However, it would not be advisable to say more 
about tbe matter now, and the board feit that it would not be 
advisable to postpone the meeting any longer. He hoped within a 
short time to be in a position to tell tne shareholders sometbing 
about those negotiations. With regard to the accounts, when they last 
met there were calls unpaid to the extent of £36,000 odd, апа during 
the year they had collected some £27,427, and since the close of the 
financial year, a further £4,000, which only left a very small residue 
of calls unpaid. That had not been a very easy position for the 
directors, but they decided upon а very lenient policy in collecting 
the calls, and the result showed that they had acted very wisely in 
not dealing too hardly with those who were defaulters in respect of 
their calls. The only people they were hard upon were those who 
said that there had been misrepresentations in the prospectus, who 
bad been compelled to pay in full. Regarding the issue of deben- 
tures, of course, while they had been collecting the calls, their 
treasury had not been so full as they would have liked, and it had 
not been easy to issue debentures. The directors had, therefore, 
instead of issuing debentures, borrowed money from the bankers at 
& cheaper rate, only issuing debentures as they were actually 
required. Upto the present time they had issued about £24,000 of 
debentures, leaving £26,000 more to issue. They were 6 per cent. 
debentures, and were a very good property, because the company's 
plant was in а very excellent condition, and the only other ques- 
tion for & debenture holder to consider was as to whether the interest 
was likely to be paid for a long time, and that the place in which 
the company was situated was likely to demand the commodity 
which they supplied. The board thought they had satisfied them- 
selves on those points at the time the company was floated, and 
later investigations confirmed them in their belief as to the per- 
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manence of Kalgoorlie as a large gold-producing centre, and capable 
engineers had no hesitation in predicting a long life for the mines 
already opened. They did not intend to offer these debentures to 
the public, but to reserve them solely for the shareholders. The 
position of Mr. Crocker, as manager, wag very satisfactory. In the 
first instance, they had very great difficulty with their managing 
board in Australia, and they had to get rid of their first manager. 
The work that Mr. Orocker was doing was pre-eminently satisfac- 
tory to the whole of the board, and it was quite a pleasure to have 
his detailed statements before them. The plant was опе of the best 
mining plants to be found anywhere, and, perhaps, the only 
thing they had been disagreeably disappointed in had been the 
supply of water in Kalgoorlie. The water supply now was much 
better than anybody anticipated, and they had very excellent con- 
densing plant, which, in the end, would put them in a position of 
being able to sell electricity at a cheaper rate. As to their contracts, 
they could have sold the whole of their supply, but not at a price 
which would be remunerative to the company. Their object was to 
get contracts which would run as far as possible for the whole 24 
hours in the day, and so they would go on picking out their load 
until they got the whole of their supply taken up on a remunerative 
basis. Since the present accounts had been issued, they had obtained 
a large number of new customers, and were getting fresh contracts 
every day. He had no doubt that next year they would be in a 

ition to pay the shareholders a dividend, as the remittances from 

goorlie were increasing every month. This was really the first 
year they had been able to get to work, and next year certainly 
there would be money available for dividends. Before, however, 
they paid any dividends, it would be neceesary that, they should put 
to capital account the sums which had been expended in pre- 
liminary work, and, knowing all the circumstances of the case, he 
thought the board would be quite justified in adopting that course. 
In conclusion, the chairman remarked that two of the directors had 
retired, and those remaining had agreed that from thie date they 
would only take £1,000 a year to be divided among then, instead of 
the full amount they were entitled to under the articles of asso- 
ciation. 

Mr. E. Porn seconded the motion. 

Considerable discussion ensued, in the course of which several 
shareholders expressed their dissatisfaction that the report did not 
contain later information regarding the condition and prospects of 
the company. | 

The CzHarRMAN, in reply, said he could assure the shareholders 
that the business was increasing, and the unite sold in August and 
September exceeded those sold in July. He felt confident that if 
only the shareholders would exercise patience and hold to their 
shares, they would be thoroughly satisfied when he came to speak 
to them at the next meeting. 

The report was then adopted. 


Underground Electric Railways Co. of London. 


Мв. C. T. YERKES presided at a general meeting of this company, 
held at Hamilton House, Victoria Embankment, on 15th inst. 
From an account of the proceedings officially provided for the 
Press, we learn that the chairman, in moving the adoption of the 
first annual report, said that it showed that the company had, up to 
June 30th last, received out of its resources a total amount of cash 
of £6,519,672, and had spent of that sum £5,600,222, leaving a 
balance of £919,450, which was at the London and Westminster 
Bank, Ltd., and also on hand and at short call. Anamount of 
£6,999,931 of profit-sharing notes had been negotiated, and it was 
from these notes and also from the sale of securities which they 
received from the different companies with whom they had соп- 
tracts that the directors were realising the funds to carry on the 
work of construction. After these notes were negotiated, the total 
amount of capital required was then assured, and he had to con- 
gratulate the shareholders on the fact that even in there hard times 
the company would certainly not want for funds to finish its work. 
These notes were payable at the end of five yearsiat interest at the 
rate of 5 per cent. Since the company was formed ite business had 
been carried on continuously and with vigour, as the results of the 
construction showed. The power house would be the largest of its 
kind in existence, and, with the exception that more time had been 
used in its construction than they had anticipated, the whole work 
was most satisfactory. It had been the desire of the management 
to purchase in this country everything pertaining to the construc- 
tion, and while they had accomplished that to a great extent, still 
there had been some material which had come from Germany owing 
to the fact that it could be produced there much cheaper than in 
England. In this manner they had kept most of their expenditures 
in Great Britain. This was a very propitious time for building, 
and they had been enabled to reap the advantage of the low prices 
which now prevail; consequeutly their expenditures had been con- 
siderably within their estimates made at the time the company was 
organised. The Metropolitan District Railway would be the first 
plant to operate with electricity, and the construction going on 
there was progressing rapidly. The line which they had put down and 
were working to South Harrow һай been of great service to them, 
for the reason that it discovered to them some defects in mechanism, 
and also showed what it would be to their advantage to adopt. The 
experiments they had tried in regard to safety devices had been 
very exhaustive. Owing to certain circumstances which had 
developed recently, the importance of non-flammable material in 
the tunnels had been much more intensely demonstrated, and con- 
sequently they had decided that nothing inflammable in the way of 
construction must go into the tunnels. А fire could easily be pre- 
vented if proper care were taken, and intelligence and experience 


used. A fire on the surface was fraught with very little ; 
hut one underground was an entirely different matter. The plat- 
forms in the tube stations would be made entirely of cement, while 
those of the District road which are now wood would be: taken out 
and cement substituted. The wooden stairways would also be 
removed, and iron ones put in their places. The rolling stock 
would be of a pattern of their own. The underground work 
on the Baker Street and Waterloo road was practicallyifinished, 
and attention was now being turned to the completion 
of this line, as it was desirable that it should be ready 
simultaneously with the Metropolitan District road, and they ex- 
pected to make a connection between these two lines at the Charing 
Cross station of the District Railway. The Baker Street and 
Waterloo Co. had also decided to extend its lines from Waterloo 
Station to the Elephant and Castle, and the work there was now 
being pushed forward rapidly, while the extension from Baker 
Street to Edgware Road was about to be commenced. When this 
latter was finished, the line would be still further carried on to 
Paddington. The other lines—the Great Northern, Piccadilly and 
Brompton, and the Charing Cross, Euston and Fampstead—were 
making good progress. The acquiring of the London United Tram- 
ways had been a great advantage to the system, and they intended 
to connect directly both the Great Northern, Piccadilly and 
Brompton and the District Railways witb that line, so that pas- 
sengers would have an almost uninterrupted passage from Bow, and 
also from Finsbury Park to Hampton Court. 
The report was adopted. 


Monte Video Telephone Co. 


Tue directors’ report, to be presented to the meeting to be held at 
Winchester House on Thursday, October 29th, reads :— 


The accounts for the year ending July 31st last show a net profit for that 
penod of £12,224 88. Id., after providing for all working expenses in Monte 
ideo and London. To this amount should be added the sum of £1,064 8s. 10d. 
brought forward from last year, leaving an available balance of £18,788 11s. IId. 
From this sum the directors propose to transfer £5,C00 to reserve fund, and they 


` recommend that, after payment of the full dividend at the rate of 5 per cent. 


per annum upon the preference share capital, a dividend at the rate of 8 per 
cent. per annum be paid upon the ordinary share capital, and that the balance 
of 21,788 11s. 11d. be carried forward. The company has acquired, as from June 
12th, 1903, the richts, privileges and properties of the undertaking known as La 
Hispano Uruguaya, comprising a system of telephone lines and exchanges out- 
side the city and province of Monte Video, which materially enlarges the terri- 
tory occupied by the company. 


Drake & Gorham, Ltd. 


TRE second annual meeting was held at the offices, 66, Victoria 
Street, B. W., on Tuesday, October 20th, Mr. B. M. Drake presiding. 
He moved the adoption of tbe report for the 12 months ended June 
30th, 1903, which showed that the result of the year's trading had 
been eminently satisfactory in spite of the somewhat depressed 
condition of trade. | | 

After payment of all charges, including bonuses due to staff, there remains а 
net profit of £16,827 6s. 8d., which with the sum of £3,245 Jos. 4d. brought for- 


ward from the previous year, makes a total of £19,578 4s. 7d., which it is pro- 
posed to appropriate as follows: — 


By payment of a dividend at the rate of 3 


per cent. per annum .. “= . £10,000 0 0 
By carrying forward .. - oe os 9,573 4 7 


£19,573 4 7 


As the clause in the company's articles relating to the special reserve Was 
held in counsel's opinion to preclude the formation of an ordinary reserve fund, 
the directors, acting under legal &dvice, recommend the substitution of the 
more usual clause to which reference is made in the enclosed notice. Subse- 
quent to the extraordinary meeting, and providing the resolution is carried and 
confirmed, the directors propose to place a total sum of £7,000 to reserve. 
During the past 12 months the turnover has been considerably larger than in 
the previous year, and the increase in the number of houses and factories fitted 
with the Drake & Gorham standardised system of electric lighting and power 
has been amply maintained. The departments concerned with the sale of ele: - 
trical apparatus to the trade continue to expand, and fresh agencies are con- 
stantly being arranged to take the place of those which may lapse by time or by 
agreement. Mr. R. Percy Sellon has retired from the board. 


After mentioning the net profita, which are atated above, Mr. 
Drake said it was satisfactory to note that the percentage of 
general charges to the turnover was less during the year under 
review. The balance-sheet showed tbat the item of sundry debtors 
was somewhat large, but a considerable part of this sum had since 
been collected. The amount ded on work in hand at June 
30th was less than in the previous year, but the orders received up to 
the end of August in the current year showed an increase compared 
with the corresponding period in 1902. During the period under 
review the company bad carried out work for Lord Tankerville, 
Lord Crewe, Lord Mansfield, Lord Amherst of Hackney, Lord 
Burnham, Lady Augusta Mostyn, Bir Edward Colebrooke, Sir Wm. 
Boord, Captain Burns-Hartopp, Mr. Pandeli Ralli, Mr. J. P. Cross 
and many others, and had fitted with electric light and power 
several factories, including Ten Acres Mill, Manchester, with about 
2,600 lights, which is acknowledged to be one of the finest examples 
of factory lighting and power transmission carried out in the 
district. At the present time they had contracts in hand for Lord 
Spencer, Lord Powis, Lord Yarmouth, Lord Armstrong, Lord 
Boyne, Lord Haddo, Captain Hey wood-Lonsdale, Mr. Morgan 8. 
Williams, the Admiralty House, Portsmouth, the Manchester 
Assize Courts, a large mill at Wigan and others. Several sbare- 
holders had made it their duty to keep the company informed as 
to likely users, but he felt that others did not appreciate the direct 
result that information of this sort might have on the dividends 
that were divisible. The advantage of standardising sets so that 
every individual part was the result of experience obtained else- 
where, and the cheapening of the electric light which had been 
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possible owing to the production of large quantities, might be 
regarded as essential factors in the company’s success. He then 
formally moved the adoption of the report, the payment of an 
8 per cent. dividend and the placing of £9,573 to reserve. 


A special meeting followed at which a resolution was passed 
altering one of the Articles of Asscciation so as to allow of the 
creation of & reserve fund on the same basis ав other industrial 
companies. Mr. DRAKE remarked tbat the original clause was 
dictated by those interested in drawing up the prospectus, and in 
the financial arrangements of the company. 


British Aluminium Co. 


Тнк Financial Times says that a circular just issued indicates that 
a turn for the better has occurred in the affairs of this undertaking. 
It will be remembered that on November 13th last the debenture 
holders agreed to postpone the payment of their interest until the 
lst of next month, and authorised the trustees to consent, if they 
thought fit, to a further postponement of 12 months. It was also 
arranged to issue £10,000 in priority of the existing debentures. 
The board has now decided that there is no need for the additional 
time, and announces that not only will the current half-year's 
interest be paid on December 31st next, but that £7,500 of the 
£10,000 borrowed in priority to the debenture stock has been 
repaid. That is to say, £5,500 has been paid off since June last. 


Lanchester Engine Co. 


Тн report of the directors for the year ended J uly 31st last states 
that the net profit, after chargiug directors' fees, interest on deben- 
tures, depreciation on plant, tools, &c., and providing ample 
reserves for bad and doubtful debts, amounts to £8,667, which the 
directors prcpose to carry forward. The works have been well em- 
ployed during the year. The business is now thoroughly estab- 
lished, and a substantial increase of turnover and profit may be 
expected for the current financial year. In consequence of the 
development of the undertaking additional capital is now required, 
and the directors propose to offer for subscription, at an early date, 
a further issue of ordinary shares, preference in allotment being 
reserved for the present shareholders, 


Stock Exchange Notices.—Applications have been made 
to the Committee to appoint a special settling day in and to grant 
а quotation to:—Charing Cross and Strand Electricity Supply Cor- 
poration, I,td.—40,000 City Undertaking " 41 per cent. cumulative 
preference shares (1903) of £5 each, fully paid. 


South London Electric Supply Corporation.--The 
company reports having sold during the first nine months of the 
current year 2,788,400 unite, as against 645,000 units for the corre- 


sponding period of last year, showing a gross revenue of £27,065 as 
against £13,436, 


British Columbia Telephones, Ltd.—The directors 
announce that the accounts for the year ended Jure 30th show that, 
after providing for the preference dividend, there remains a balance 
to provide for directors' remuneration and carry forward £1,170. 


Callender's Cable and Construction Co., Ltd.—The 
directors have decided to pay an interim dividend of 5з. per share, 
at the rate of 10 per cent. per annum, on the ordinary shares. The 
books of the company will be closed from the 20th to the 31st inst. 
for the purpose of preparing such dividend. 


Globe Telegraph and Trust.—Interim dividend of 28. 
per share on the ordinary shares. 


Western Telegraph Co., Ltd.—The directors, after 
transferring £35,000 to the general reserve fund and £2,000 to the 
maintenance ship's reserve fund, recommend a final dividend of 3s. 
per share, making, with previous distributions, a total dividend of 
6 per cent. for the year ended June 30th, 1903, and also the рау- 
ment of a bonus of 2в. per share, both free of income-tax. The 
balance of the account is carried forward. The register of transfeis 
will be closed from October 27th to November 4th. 


Oriental Telephone and Electric Co., Ltd.—The 
directors have declared an interim dividend of 3 per cent. on the 


ordinary shares. The transfer books will be closed from 22nd to 
З1в{ inst. 


STOCKS AND SHARES. 


Wednesday Evening. 
ATIEMPTS to read the markets in such days as these must be left to 


the professors of occult science, for the conditions affecting quota- 


tions are rarely the same on the morning and the evening cf the same 
day. Political ip fluences have really little to do with markets that 
depend for their tone upon the financial situation of two or 
three of the most speculative sections. The currents that whirl 
quotations along are in the main financial in character, and although 
the Stock Exchange escaped last sattlement with only a single 
failure—even that being challenged as a mistake—there remain only 
too many weak specalative accounts open which are a real menace 
to the quieter investment sections, such are thoss with which we 
deal. 


Sharp falls in the Home Railway market came as a severe dis- 
appointment to those who have been looking at Railway stocks to 
take a front place in the ranks of securities that were to be bought 
by investors with money and confidence. Several of the Southern 
stocks have broken badly this week, but the only alteration in the 


electrical railway list isa drop of three points in City and South 
London Ordinary, while the Preferences are also lower. To account 
for this, the last unsatisfactory traffic, showing a decrease of £600, 
is advanced, but we have pointed out on several recent occasions that 
the company’s supporters are holding aloof from the market. The 
dealers have plenty of stock on their books and know where they 
can get plenty more if they want it, so that every seller who comes 
in only puts the price lower. Should the dividend be maintained, 
next January the yield will certainly look fascinating, but the 
markets of to-day concern themselves little enough with returns 
upon investments. 


In contradistinction to the drop in City and South London, a 


rise of 5s. in South London Electric shares stands out as an illus- 


tration of the fact that what is one company's meat is poison to 
another. The Railway’s traffic decrease owes its origin to the 
competition of the London County Council’s tramways, which are 
being operated by current obtained from the South London 
Electric Supply Corporation. The latter reports an advance 
in consumption of over two million units for the first nine 
months of the present year, and if this rate of progress were 
likely to prove permanent, South London skares would deserve to 
stand at double their current valve. However, the company’s 
contract with the L. C. C. is for too short a period to do it more than 
temporary good, although it may be believed that the directors 
will make all the financial hay they can while the County Council 
uses the South London Electric's current pending the completion 
of the new L.C.C. works. 


Other changes in the Supply section are confined to a rise of ] in 
Brompton Preference, after their heavy fall of last week, while 
City of London Ordinary are making further progress in the down- 
ward direction, and Notting Hill shares fell 4. County of London 
second Debenture has lost а point. It is announced that the City of 
Westminster has made an arrangement for the supply of electricity 
for lighting purposes at 34d. per unit with the Westminster Electric 
Supply Co. Westminster shares, however, are 80 far unchanged at 
13 for the Ordinary and 6} the Preference. 


British Aluminium 7 per cent. Preference shares have advanced 
a pound, and the “А Preference are also better at 7, upon the 
Board's decision not to take advantage of their right to postpone 
payment of the Debenture irterest. Obviously the company must 
be doing much better. General Electric Preference show а rise of 
58., and во do Brush Preference shares. Telegraph Constructions 
were dealt in on Tuesday last at 34 and 35. The one mark may 
conceivably have nothing to do with the other, but the probabilities 
point to somebody having got what the Stock Exchange more 
graphically than elegantly calls a fat turn." | 


In the Telegraph market а number of properties were put сх 
dividend on the last account day, but the changes produced thereby 
have very little significance. Direct United States and Reuter's 
shares have recovered the respective deductiors of 3s. and 48., 
while a trio of changes in the Eastern group ів due to the dividends. 
Anglo-American Preferred stock, allowing for its 30s. interest, marks 
ап actual rise of 4. "West India and Panama shares have declined 
1s. 3d., but the 5 per cent. Debentures are 2 points to the good. 
None of the Telephone iesues have moved on the week. 


The traction department remains quietly steady, and boasts a fair 
amount of business. Anglo-Argentines hardened to 4й buyers, but 
the British Electric Traction descriptions keep at their lowered levels. 
Perth Electric Tramways (West Australia) Debentures are changing 
hands about par, and London United Preference at 112, the Debenture 
stock at 105, are both without movement. There is less doing this 
week in the British Columbia Electric Railway issues, but the 
Deferred and Preferred keep hard at 843 and 933 respectively. I 
must be immensely gratifying to nervous proprietors to note that 
the finding of the Alaska Tribunal has produced no slump in the 
stocks, 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock : Business бопе 
Present or | Dividends for the last Closing Closing week ended 
NAMB, Quotatiops Quotations | 
шаш. d three years. Oct. 14th. Oct. 21st. 9 
1900. | 1901. | 1908. Highest Lowest 
67,100 African Direct Telegraph, 4 % Debs. eec ee e? ee ee 100 ee ee ee 98 —102 98 —103 1001 eo 
, Amason Telegraph Co.’s shares, Nos. 1 to 95,000 wx Тай, vee 10 oe "m Vs 24— 84 9j— 8% oe oe 
119,760! Do. do. 5 96 Debe., Nos. 1 to 1,250 Red, se ee ee 100 oe ee se 70 — 80 7 m 80 ee ee 
788,840 | Anglo-American Telegraph ne we ee 05 oo | Btock | Bi 61s. 60/6 45 — 48 45 — 48 xd 8 E 
8,105,580 Do. do. do 0. 6 % Pret. oe eo ee ee ee Stock 6 6 % 6 91 T, 98 90 = 92 91 973 
8,106,580 Do. do 0. do, Deferred 0 0 ee ee oe ee Stock 58. as 1 a 7 ү T: 7i “т 1 Туз 1 
44,000 Chill Telepnhonb, Чок 1100 ee ee ee ee oe ee 5 5 5 6% 4 57 44— oe ee 
18,888,900$ | Commercial Cable we 0. | $100 8 8 8 „ | 145 —155 145 —155 à 
1,841,200 Do. do. Sterling 500 year 4 E Deb. Stock Red. oe ee Stock ee Б ee 90 = 93 90 — 93 
16,000 | Cuba Telegraph .. 3 © | 10 | 4% | 49% | 6% Th— 8 7)— 8% Ba e 
6,000 Do. 10 % Pret. ee ee ee es ee ee ee 10 oe е oe 164— E 1 ==, 17 ЕЈ 
19,981 | Direct Spanish Telegraph .. hh 5 4% | 4% 4% és T 
6,000 Do. 8 10 Cum. Pref. ee ee ee °з 5 ee ee ee 7 — 8 7 — 8 . oe 
80,000 Do. 44 Debs. eo ee ee ee oe 50 ee ae oe 98 —102 96 98 —102 % 
60,7101 | Direct United States Oable ‚.| 9 84% | 8% | 82% 10} — 10$ 10}— 102xd | 108 103 
87,800 | Direct West India Cable, ^ 462 Reg. Deb., within Nos. 1 to 1,200, Red. | 100 м ан RS 98 —101 99 —102 y 8 
4,000,000 | Eastern Telegraph, Ord ws “е T Du .. | Stock 1% 1% 1% 124 —129 193 —128 xd 126 124 
1,965,665 Do. 84 % Pref. Stock .. ee | 10 » ii "n 90 — 93 89 — 92 xd | 598 89} 
1,684,645 Do. 4% Mort. Deb. Stock Red. ee 0| Stock ae a 2 106 —109 106 —109 107 » 
800,000 | Eastern Extension, Australasia, and Ghina Telegraph ve us 10 7 96 7 96 7 96 11j— 121 l1j-— 12} 1143 118 
820, 000% Do. 4 % Deb. Stock .. | Stock ae Vs P 104 —107 104 —107 104 ps 
800,000 | Eastern & South Асап Tele., 4% Mt. Db., Nos. 1 to 8 doo, red. 1900 100 ve " oe 99 —1C2 99 —102 m ee 
800,000} Do. do. Reg. Mort. Debs. (Mauritius Sub.) 1 to 8,000 | 25 Е » .. | 100—103 % | 100 —108 95 | 100 © 
190,227 | Globe Telegraph and noe e oe se | 10 | 5% | 8% .. 8ł}— 9 8 9 814 
180,043 Do. do. 6 % Prof, |... «se e. ee 10 d ph A 124— 1 191— 13 134 " 
150,000 | Great Northern Telegraph, o : S 10 15 9, | 15% | 12396 234— aa ne 
62,5001 Halifax and Bermudas Cable, Pcr lst Mort. werte Nos. | 100 x КА ee 99 —102 99 —102 Js ao 
17,000 | Indo-European Telegra ee") 925 [109 | 10% | 10% | 87— 40 87 — 40 ^ ka 
100,000 | London Platino Brasilian Tele 1, 6 * Debe" e 5e | 100 és 82 is 98 —102 98 —102 н К 
1,988,888 | National Telephone; Бес Telegraph, e 55 c. o | 100 5% | 5% | 6% 99 —101 99 —101 100 99 
1,966,667 | Ро. f. Stock — “wee ос 100 s К 43 72 — 74 72 — т Tu | 72 
15,000 Do. do. 6 % Cum. 1st Pret. èi 5 s ss èa 10 6 6 6 18 — 14 18 — 14 133% 138 
15,000 Do. do, 8 Cum. nd Prein. 10 6 6 6 % 13 — 14 18 — 14 Р 
9,250,000 Do. do. 65% Non-cum. 8rd. Pref., 1 to 250,000 .. .. b 5 5 5 43— 64 43— 53 5 5 
000,000 no do. 40 Deb. Stock Red. РЕ 826 - .. | Btock | 84 84 84 98 — 95 93 — 95 944 i 
600,000 do. Deb. Stock Red. T ee 100 4 4 4 101 —108 102 —104 103 102 
171,504 Oriental Telephone d Elec. Nos. 1 to 171,504, fally peid T oe 1 6 6 6 1— 1 — si a 
100,000 | Pacific and European Tel $56 GUAE: Debs., 1 to 1,000 es æ. | 100 m E: 85 97 —100 97 100 з ea 
11,889 Reuter’s oe ee ee ee ee ee oe 8 5% 5% СЕЈ 64— à 7 xd ee 
8,808 Submarine Cables Trust oe ee ee ГЕ oe ee Cert, oe oe eo 116 —121 114 —119 xd ee 
68,000 | United River Plate Telephone 65 i b 96, | 71% | 7% 7 5 е. : 
40,000 Do. do. р Cum. Pref., Nos. 1 to 40,000 ee b ee ee ee 4 bl 4 — 51 ee oe 
179, 947 Do. do. Debs, .. zs 24 ИХ „Stock M - a 104 —107 104 —107 is T 
15,600 | West African Telegraph, Shares 10 BA va 2% 5— 6 5— 6 5 : 
150,0000 | West Coast of America, 4% Debe., 1001, 500 guar. љу Bras, Sub, Tel. 100 955 ЗИ is 95 — 98 95 — 98 s d 
961,980 | Western Telegraph, Ltd., poe to 207,990 T .. | 10 4% | 1% M 12 — 124 12 — 124 120, | 19} 
76,0002 Do. Debs. Фа series, 1906 ee ee ee 100 ee oe ee 100 —108 100 —108 . ee 
400,000 Do. do. Deb. Stock Red. ee ee өө ee 100 oo ee oe 98 —101 98 —101 * 
88,891 West India and Panama Telegraph ee oe ee ee "€ ee 10 196 ee ee m — 9 3 == 4 ee ee 
84,568 Do. до. do. 6 Cum. Ist Pref. ee eo 10 ee oe oe 8.— 6} d 6 — 4 ee ee 
4,669 Do, do. do. : Cum. эла Pref. 0 ee 10 oe ee oe 34— 4$ 84— 4 ee ee 
80,0001 Do, do, do, Debs., Nos. 101,800 100 s ү + 98 —101 100 —103 к хи 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


90,000 N Cum. Pref. eo ee ee 10 ee ee ee 8 — 4 | 4— б 43 oe 
800,000: | Do. do. . Int Mort, Deb. Stock Red, e 0. «| Stock | .. E » 88 — 87 89 — 87 T . 
100,000 | British Electrio Traction T А «o T T 10 9 96 9% 8% nin 124 114— 1 1 
100,000 Do. do, 6 % Cum. Pref. "P 10 ee T 20 114— 114 1 — 11 
600,000: Do. do. 5 % Perpetual Debenture Stock .. .. | Stock és 2 wi —123 190 — 120 $5 
100,000 | British Insulated and Helsby Cables We essc e we 76е б 15% |10% |10% = 91 6 — 6 .. ee 
100,000 е о, 6% ‚ Pref. eo eo oe 5 oe ec oe Sh 54— 54 ee oo 
50, Бо. йо. % Ist Mort. Deb. Red... 0 ee ee ee 100 ee ee oe 108 —106 108 —106 oe oe 
, {Browett, Lindley & Co., 1 = we s s eo œ| 41 8. ‘Nil vs Ї 98 n os ee 
50, í Do. do. 6 % Cum. Pref. eo oe ee ee 21 6 6% oe 1 юц 14/ и ae ee 
106,781 Brush Electrical Engineering, Ord., 1 to 106,781 ee ee ee ee . 9 5 Nil Nil 1— 1 $098 . 
160,000 * do. Non-cum. 6 Pref, ee ee ee 2 6 8 % 6 % 1— — і li — 1 14 ee 
195,0001 Do. 2 Ф Регр. р. Stock . ee ee Stock ee ee eo 97 —100 97 —100 oe oe 
125, 0002 Do. ae 2nd Deb. Stock ee eo Stock ee . oe 85 == 90 85 = 90 oe eo 
85,000 | Callender's “ene onstruction s ws се s ss 5 15 9% | W% | 15 96 11 124 11 4 ee - 
40,000 Do. do. 59, Cum. Pret. n °з b ее ee ee 51 ee ыы 
90,0002 Do. do» do. 43 bi 1st MON De Stock Red. ee Stock ee eo ee ' 106 —110 106 —110 e 
1,860,014 Central London Вене, e Btock ee ee ee Stock ee 4 4 04 —À 97 94 — 97 95 91 
494, Do. do. 4 Pret, Bun. e | Block | .. 4 4 99 —102 99 —102 102 1012 
494,998 Do. do. Def. do. ee ee oe ee ee Stock oe 4 4 99 —102 99 —102 oe ee 
1,890,000 | City and South London Railway .. - oe a us ..|Btock | 12 2 81 64 — 56 61 — 63 56 50 
85,000 omen. & Co., Bo 1 Mort, R . "Debs. 1 to 900 t 4100 4 8 8 7 5 % 9 — 23 2 — 24 эы ee 
*. 8 ort. 09 0 9 an — — 
юка | 501 to 11,000 of 450 red. "CN же Ую ЛО еН кез: жер Ж 
99,261 & Swan United Eleo, Light, “A” shares, £8 paid, 1 to 99,961 [5 2% Nil T 0 — 0 — - T 
17,189 Do. 79 А” shar ares, Ar aa ee { 5 Nil oe 14— 1g— ee 0 
844, 0281 Do. 4 % Deb, Бю Sto 100 ee ee ee — 77 72 — 7725 * ee 
100,000! Do. о оша. eb. Bock P 297. Че une ‘all pd. 100 ee eo ee 16 — al . 76 ^ 81 ыбы nd 
112,100 Шо Construction, 1 2 9412 1 v T ee 2 6 96 6 96 6 96 1 1$ sf 13 13} lis 
81,890 39, Cum. Pref., 1 to 81,800 EN ba 2 và i aa 8 8 28 ee 
2500. | Do. Perp, Ist Mort, Deb. Stoo eo „stock ; я! к 97 —100 97 —100 P 
25000 | General жөо Co. а9 »5 Cum. Pref... «see Se | 10 69, | 5% | 5% 94— 10 93— 10} 104 9,8 
ru HO. ra W. P.) delegraph ” F Beck 0 % 20 % 20% |: 14 — 15 11 — 15 ма M 
ey's (W. T.) Telegrap orks, лн $4 “se s - 5 3 = = 
85,000 Do. do. Pref. „ D 5 | 44% | - „|+ 5— 6 6 — bà Z e 
ubber, a er elegra erks 710 10 1 = ; oe 
800,000! do. do. 4 9% 1% Mort. Deb. | 100 Ti к EN 100 —103 100 —108.- = 2 
87,500 | Liverpool Overhead, Railway, Ота ov „| 10 | 99% | 14% | 18% 4ji— 5 44— 6° » A 
10,000 Do. 0. Pre f. io paid oe ee ee ee 10 ee eo gp. 103 — 103 1104— 10i ee * 
87,850 Telegra " Geniuses and Maintenan 12 174% | 20% | 20% 84 — 37 ‘84 — 87 85 84 
150,000 ante do. 4 96 Deb. Bas., Nos. 1 1071, 500 Red. 1909 100 ee ee ee 100 —109 100 —103 . oe 
640,000; Waterloo & City Railway, Ord, Stock өө ee eo oe ec 100 8 96 8 96 83% 98 -- 93— 93 ee 


t Quotations on Liverpool StockeExohange. 1 Unless otherwise stated all shares are fully peid. From Manchester Share Lim 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES, 


Present Stock Dividends for the Closing Closing Business done 
issue NAMB. or Quotations tations week ended 
: Share, last three years. Oct. 14th t. Art. | Oct. 218t, 1908, 
t 1800, 1901. 190a. Highest | Lowest 
100,000 Blackheath and Greenwich Dist. гооо Light, Ord.. б ее ee 1 ee ° i 5 T те se 
100,000 Do. a5 Deb. Stock, Prov. Certs. .. | 100 116 —119 116 -119 i Е 
200 Brompton a & Kensington Electric Light Sup., o 1 to хоо es - 6% | 8% | 8% 10 102 10.— 1 10 .. 
U Cum. Ot. » о ee ee ee — . е 
50,000 m and Seen Electrici y Supply n és b 9% |10% |10% 9 — 4 9 — Hi 9} 
10,000 Саш. Pref. oo 5 eo ee ee £1— 34 oe 
: 40,000 dos ' City Und aking " Cum. Pre. 5 P ja ME 41— 5 4j— 4433 
250,000 Do: do. 4% Deb. Stock Red. .. 1l 100 » E M 104 —106 104 —106 21 © 
44,486 *Chelsea Flectricity Bupply, Ord. ee ee ee 5 bi% 4 % 44% 54— 58 
150,000 Do. Deb. Stock Red. . e. we | Stock |... » 108 —111 108 —111 bi Y 
10,596 | City of London Electric Lighting, Ord. 40,001 —i io, 8 E "> 10 0 4 5 % 5% 10}— 102 10 — 104 103 10} 
40,000 Do. 2 Саш, Preti f., 1 to 40, 000 е 10 6 ° ео 18 — 14 13 — 14 oe ee 
400,001 Do. Deb. Stock, Berip. (iss. at 115) all pod. e 2: » НИ 122 —127 122 —197 ‚125 . 
800,000 Do. 4 Mmd Deb. Stock, v. Сегів., all .. 100 oy is КЕ 108 —105 102 —105 К : 
40,000 | County of London & Brush Prov. Eleotrio Lighting, Ord. 1—40,000. . 10 4% | 4% | 4% 1 sl i 11 Е 
Do. = do. 6 рег, @ ,001—60,000... 10 s “н PK 114— 1 11 1 1131 
400,0001 Do. % Deb. Stock и} ^" » s: . | 17—110 107 —110 107 
250,C00 Do. de: 44% па Deb. моск .. Stock P * n 101 —104 100 —103 103 1013 
60,000 | Edmundson's Electric Corporation, Ord. Shares э ы. ш 5 7% | 1% | 1% d- 62 d- 6} a 
000 Do. dc. Cum. Pref. .. ee x i МА Ss +— ei — 64 в 65, 
140,000 Do. do. а lst Mort. Deb. Stock ео 100 ee ee eos 105 —108 105 —108 ee oe 
21,000 K n and Knightsbridge Elec s 6 12% |10% 109% 10g— 114 10g— 114 . - 
110 en Lond E] 8 do. 1; Со o: a Debanture Btock ео Бех eo ee eo " тн 01.104 ee ee 
, on o S rat ia ee ee e ec a ee ee 
49,840 f on 5 ' 6 % Pret, 8. uod o H- 5 u- ef S ape 
000: Do. do. do. 4 % 1st Мой, Deb. Stock Red Stock | .. i: .. | 100 —102 100 —102 101} | .. 
100,000 Metropolitan Electrio Supply, 1 10 100,000 .. 10 6% 64% 13% 114— 1 174— 184 s ys 
71,106 Do. a % Cum. Pref. 1—71,106, £8 paid . 5 » .. "s 83 25 .. 
220,000; Do. Ist Mort. Deb, Stock v . n 110 —114 110 —114 р св 
0001 Го. 92 Mort. Deb. Stock ве ee ee Stock ee ee ee 97 —100 —100 ee ee 
40000 Se. James Hn d Pall stor! Light, Ora. «Жо E ay ae 14395 U IN Ma 153 i | 142 
.James' an ectric ig t, s; 
000 Do. do. do. 7 9 "ret. 90,081 to 40,080 5 ae s = 8— 9 8 -- 9 ВЕ mr 
150,0001 Do. do. do. 84 рок Stock Red eo 100 eo ee ee 97 —100 97 —100 99 [E 
12,000 Smithfleld Markets Electric Supply, Ord. ee eo ee ee 5 ee ee 2 8 € b == 84 ee ae 
65,000 South London 'Варру, Orde Ord. ee oe eo ee ee b ee oe 1 = В 4 9i 8H 
80,000 Urban Electrio Supply, ee ee eo oe ee 6 e. . ee 44— 55 ee . 
1000 ў D a do. A б % Cum, Cum. Prein. б wie ET i — 5 so 18 1818 isi 
estmin ectr ic рр '5 oe eo ee ee ee а — 
98,141 Do. do. у, Ота 5 % Cum. Pret. ee ee ee өе 6 ee ee 6 — f 6 — ч, oe 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, October 2122. 
Latest Week's Latest Week's 
а Acid, Hydrochlorio T .» por owt. б/- Ws g Copper Sheet - T .. per ton 268 oe 
a y 0 T «s .. рег owt. 227 ee 9 n Ат $5 . per ton £68 r 
@ „ Oxalic.. бә T .. per owt. 82/- T в » ° (Electrolytic) Bars .. per ton #65 ‘ 
а „ Sulphuric .. ds .. per ot. 5/6 P в " i Sheets .. per ton £75 Ў 
а Ammoniac, Sal . per owt. 49/- T в 5 " Rod .. рег ton £61 oe 
: Ammonia, uriate (oryetal) .. рег ton £88 10 XP в š " Н.С. Wire per lb. 8d. R 
" " . per ton £80 өө f Ebonite Rod Ms c .. per lb. ae si 
| м Bleachin powder xs T .. per ton £4 10 s Sheet se .. per Ib. - T 
а Bisulphide С Carbon .. рег ton £16 e Б German Silver Wire ae per lb. 1/6 a 
а Borax. šo .. рег ton #18 ax h Gutta-percha fine. УЯ . рег lb. 8/- ee 
а Bensole (90 50 T m .. per gal. qj- v k Indie-tubber, Para fine .. .. per lb. 4/8 to 4/5 inc. 
8 „ ee ae .. per gal. 5/6 es 1 Iron, Charcoal Sheets .. per ton 218 és 
а Copper Sulphate .. an .. per ton £20 è 4 , Pig (Cleveland warrants) per ton 43,6 Де 
а Lead, Nitrate $ ss .. per ton 294 са 4 , Fo according to size per ton From £11 -— 
a „ White Sugar “> .. per ton £81 A А í ,, Sorap, vy $a .. per ton 4% to 50% ee 
a И? ада т" s А .. рег в aisi us és 4 ,, Wire, galvanised No. 8 .. рег ton zn LU és 
a Methy р Я А r gal. vs 
а Naphtha, Solvent (00% а%160° C). Der gal. 5/6 4 g Lead, English Ingot .. . per ten [21176 
a Potash, Bichromate, casks .. per ib. Bd. es 9 » " Sheet .. per ton £18 " 
2 n Caustic ).. . per ton 224 ue т Manganin Wire No. 98 .. . per lb. 8 / es 
a, Bisulphate i . per ton £85 А 9 .. per bot. 28 76 P 
а Bhellac e Der OWE, 200/- 12/-inc. a Mica in original cases) small .. per lb, 4d. to 1/6 Vs 
а Sulphate of Magnesia .. per ton £4 10 d " " " medium per 1b. 9/6 to 8/9 ©» 
a Sulphur, Sublimed Flowers .. per ton £6 10 v d per lb. 4/- to 7/9 — 
а " vered es .. per ton #5 10 sô p Phosphor Bronse, lain oas Mn castings per lb. 1/- to 1/23 vs 
a Lum .. der ton £ ee , ” per lb. 1/- to 1,8 1d. dec. 
а Soda. Caustic Че (ые 709) .. per ton £10 16 ais " " a ID Edel per lb. From 11 1d. dec, 
в 90 0 ee per ton £8 ee A Platinum ee eo per os. 44 . 
a2 „* ае ‘casks... ee per lb. 24d. ee 1 Silicium Bronse Wire . per 1b. 9d. to 11d. 1d. dec 
Bteel, Magnet, ‘te frm р' п рег 258 a 
METALS, &o. „ " e rg ee 
b ооа Ingots, in ton lots .. per ton £180 ЕЯ g Tin, Block . co ee + рег ton { £)21 } £1to Zino. 
› in ton lots .. perton £168 or Д „ Fol .. .. per lb, 1/6 T" 
b А Sheet, in ton lots .. per ton £166 d Wire, Nos. 1 to 16 .. .. per lb. 1/6 а 
? penu 's metal ingots per ton £48 to £180 £5 dec. p р White Anti-friction Metals 
7 B s" abe мр гын metal al # 40197 basis per lb. d. dec. " White Ant brand per ton £49 to £€9 £8 dec 
e . per lb. А ‚ дес. j Xarns,3/10s Grey Cotton, on sp'ls per lb. 8d. e 
e н old dt e 0 eo per lb. 7 Ы е дес. j 99 ea. Flax. ee per lb. 4 ео 
в , basis.. . .. per lb. d. . dec. і n 105 10 lbs. Russian .. per lb. . os 
с Copper Tubes (brased) ae . per lb. bd. ; 22 j oo. 0 lbs. Russian, single .. per lb. А v 
е, i drawn) . per lb. А ка і 180 Iba. Jute rove per ton £11 F 
g Copper Bars (best .. per ton #68 k Zino, Sh’t (Vieille Montagne bnd.) per ten 298 15 «a 
tations supplied by Messrs.:—a G. Boor & Co.; b The British Alubmmium Co., Lta.; € hos. Bolton & HY Ltd.; d F. Wiggins & Sons.; « Freaerick 
Smith & Co.: f India-Rubber, G.P. and Teleg. Works Co., Ltd.: 9 James & Shakspeare; h Edward 1 Ш а Co.; ( Bolling & Lowe; j Walter H. i rad and 
Co., Ltd.; k Morris Ashby, Ltd.; z m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons; о Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
Week | Receipts for Miles Week | Receipts for Miles 
Locality. ending | the Cauk. | Total to date. | open. | Locality. ending | the ek. Total to date. | оре, 
£* £ 4 ° E g" £ £* | $ 
Aberdeen  ..|Oct. 17 1,210 +287 | 28.082 | 8,827 10 — $ (South Staffordshire .. Oct. 9, 927 | +194 „505 + 5,468 912 | —1 
Birmingham ae ee (Y) 17 2,198 = 97 213,668 + 9,095 -— — : Swansea ee oe ee [1] 9 517 + 56 21 5214 + 1,718 TT 
Bournemouth es 3 „ 14| 1,00 — — — 100|— |+ S Taunton .. ба eck’ 4a Ө 66 | — 2,525 | — 196 +13 
Blackburn . ео oe же 3 — TT md 185 + 13 EB 3 se @e [T] 9 279 = 19 18,285 + 868 — 
Blackpool » 15 {85 | + 98 | 84,484 | — 2931 — eston-super-Mare..| „„ 7 62 |—11| 65,364 — 482 +% 
B ] and Fleatwood s 17 817 | + 11 18,721 — 140 72 — 2 Wolverhampton Dist. » 9 898 | + 92 | 15,995 | + 7,971 | 10 78 
Blackpool and Lytham .. » 15 842 7275 12,809 | + 6,219 — | — Wrexham » 9 131 — 8,967 — — — 
Bolton ee ГЕЗ @e on 18 1,808 + 981 64,747 + 7,149 95 — B t Yorks, Woollen Dist. . es [T] 9 479 — 19,299 — 6 — 
Brighton ee ee ее 9 18 §94 92 41,872 — 64 — Chatham & "District Co. [I] 8 6:9 + 86 21,802 t 12,894 8:63 T 
Brist ol ee ee ee 97 16 6,048 + 942 — —_ 98 — Dover ee ee ?9 17 308 + 4 9,594 + 118 8 т 
Burnley ee [I] 11 805 * 87 — — 74 тт Dublin ee ee . » 16 4,888 x 87 86,579 + 7,878 46} + $ 
Barnsley Distris , 9| 182 — 7,941 — 44 — East ham. „ 17 589 | + 96] $0,168 + 6,010; ò |+ i 
Devonport „ 9 552 | +144 | 18,491 + 811| 6 | — Glasgow  .. ae „| a, 17 | 14,082 [41891 | 274,527 | +80,410 66 + 
g Dudley Stourbridge. . ° эз 9 841 + 94 84, 169 + 8,879 1 pean! © Hull ee on eo . *9 17 ‚569 + 64 * + 9,644 11 + 1 
oe 9 1,027 + 154 85,260 + 4.862 1 + 3 4 Ilkeston oe ee в. [Y] 14 148 T p D 4 Tr 
8 „n 9 276 | + 66 9,906 ＋ 945 — Isle of Thani „ M 895 | — 88 | 90,421 — 1,584 103 | — 
Greenock— p:. Glasgow 99 9 616 + 18 22,965 + 1,705 7 — t Leeds те ee . [TJ 17 6,1838 + 78 184,631 +10,191 41 T 
Hartlepool ec e. » 9 288 | + 65 | 11,088 | + +2 Liverpool .. ex Р „ 10 | 10,474 | + 601 | 413,847 | +18,756 | 108 — 
Kidderminster...  ..| „‚ 9 190 — 1, 6,354 + 185 — Manchester ee e| o» 17 11.456 [46146 | 844,042 | + 210,784 72 | — 
$ Merthyr .. „ө we » 9 $812 | + 79 8,065 | — %6; 8 | — 1 Newoastle .. s А » 17 | 3,498 | +880 — — | — 
Б Middleton we ool oo 9 280 | + 42 18,275 | + 1,688 8& | — Portamouth E" К s 17| 1,472 | + 54 — — 99 | — 
=] Oldham—Ash os os 9 571 + 18 28,261 + 1,548 8 — Salford ee ee ee — = ca PEE = 80 — 
Д Peterborough eo eo [1] 9 944 — 6. 195 — und — Southampton ee ee " 15 974 Fori 16 — yes 9 T 
Poole  .. во о » 9 498 | + 56 | 19,646 | + 1,904 » — |. |Bunderiand s 18 | 1,195 | + 46 | $7,481 | + 1,909 | 30 (+8 
Potteries ee ee 99 9 1,788 +112 68,456 + 8,418 =R Central London Railway [T] 17 6,448 97,588 — 5,084 8 ж» 
Rothesay.. T ee н 9 60 |— 7 6,544 | + 1,612 == our and В. London Ву. „ 18 | 2,761 | —519 | 40,064] — 5,814 d Ей 
Sheerness ee ee » 1 78 T 9,460 — = and Lucan Riwy. » 18 116 + 7 E + 168 7" 
Anh - „ 9| 8% | + 918 088 + 98909 — Liverpool Overhead Rz. 18 | 1,604 | + 7 188] + 1,8] 68 | — 


; лт л лл лл х-ы +++] — 
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THE JUNIOR INSTITUTION OF ENGINEERS: 
SUMMER MEETING. 


Tum summer meeting of the “ Junior Engineers" this year centred 

around Sheffield and the Peak District, and quite a considerable 

number of members were attracted by the excellent programme 

provided. It happily combined some of the finest and most 

interesting spectacles in the science of engineering with those of 

re eg natural beauty for which the county of Derbyshire is so 
m 


Members from London travelled down by the Midland route to 
Bakewell, and thence drove to Baslow, the Grand Hotel becoming 
headquarters for the week. The journeys into the city of steel 
were made by road through charming scenery, a different course 
being taken on each of the three days spent there. р 

A fitting opening of the week's engagements was the civic 
welcome at the Town Hall, Sheffield, on August 17th. The Lord 
Mayor, the Right Hon. J. Wycliffe Wilson, J.P., in a few appro- 
priate sentences expressed the pleasure felt on behalf of the Cor- 
poration and citizens in greeting the Institution on ite first visit to 
Sheffield. He trusted it would prove of the greatest possible benefit 
in every way. The chairman of the Institution, Mr. Kenneth 
Gray, having replied, the members at once re-entered the 
carriages and were driven to Attercliffe to visit Messrs. 
Davy Brothers’ works, under the guidance of Mr. Crowe and 
other gentlemen. Established for upwards of three-quarters of 
a century, these works comprise three departments :—(1) Engineer- 
ing; (2) boiler making; (3) rolling mills, All classes of machinery, 
including the very heaviest types, for iron and steel works and 
collieries, are produced. Steam hammers, particularly those of the 
quick self-acting tilting type for the Sheffield steel trade 
have always been a speciality; those for stamping processes in 
small-arms factories are also turned out. A number of heavy 
hydraulic forging presses have been constructed, one of 3,000 tons 
having been recently supplied to Meses. John Brown & Co. A 
novelty brought under the notice of the party consisted of a very 
quick-acting press devised by Messrs. Crowe & Davy. The three- 
throw pumps used for working it can be driven either by steam or 
electricity, and with these advantages the press is suitable 
for very much smaller powers than have hitherto been usual 
for hydraulic pressess. A press of 300 tons capacity was seen at 
work 

Nearing completion was shown а complete armour-plate mill 
for the Imperial Japanese Government, the set of vertical three- 
cylinder reversing engines being of 12,000 н.р. The engines and 
mill gearing, including the pinion housings and coupling spindles, 


are built in a very massive bed, forming an unusually compact au 


self-contained arrangement. The rolls, of forged steel, are 48-in. 
diameter x 13 ft. 6 in. long between the necks, and will be 
mounted in steel housings. The mill is similar to one constructed 
by the firm а few years ago for Sir W. G. Armstrong, Whitworth 
and Co., and is by far the most powerful armour-plate mill that has 
ever been constructed, being capable of rolling & 40 or 50-ton bard 
chrome steel ingot, into a plate in about 15 minutes. Another 
notable piece of work in course of erection at Мевагғ. Davy 
Bros. was an imposing set of vertical blowing engines for blast 
furnaces, built to the order of Messrs. William Sandford for 
Australia. The air cylinder is 96 in. in diameter, the steam 
cylinder 48 in., the air pressure required being comparatively low. 
Other work in hand in the engineering department included 
а 30-cwt. buffer-atamping hammer, а 15-cwt. stamping hammer, 
a complete rolling-mill plant for a Sheffield firm, and a steel 
converter. 

Until recently the sise of tbe Lancashire boiler in most general 
use in the district has been 8 ft. diameter x 30 ft. long for 100 to 
120 lbs. per sq. in. pressure. Now, boilers 8 ft. 6 in. aud 9 ft. 
diameter x 30 ft. long, and for pressures up to 160 lbs. are supplied 
frequently. Where spare is confined a large number of marine- 
type boilers, both of the ordinary internal firebox and of the dry- 
back type up to 12 ft. 6 in. diameter, have been constructed. For 
Lancashire boilers the firm have adopted a type of coned flue which, 
whilst possessing the full advantages of the oorragated flue in 
additional steaming capacity, is supplied at just one-fifth of the 
additional cost of the corrugated flue. It can also be cleaned and 
repaired with greater facility. Ellis & Eave's system of heated 
induced draught in connection with Cornish and Lancashire boilers 
has been taken up by Messrs. Davy. By its application it is claimed 
that as much as 40 per cent. increase of steaming capacity can be 
obtained and a saving of from 15 to 25 per cent. in coal con- 
sumption. | | 

On leaving Attercliffe, the members went on to Tinsley to visit 
the East Hecla Works of Messrs. Hadfield's Steel Foundry Co. 
They were received by Col. Sir Howard Vincent, М.Р. (director), 
Mr. W. Dixon (the manager), Mr. P. B. Brown and other officials. 
A photograph of the party having been taken for subsequent 
presentation to each member as а souvenir of the visit, an 
excellent luncheon was served in one of tbe sheds which 
had been specially decorated for the occasion in honour of the 
visitors. Col. Bir H. Vincent presided, and in responding to the 
vote of thanks passed to his company for the warmth of their 
welcome, made one of his characteristic speeches, full of useful 
suggestions for the consideration of his engineering audience, who 
appeared to be much impressed by them. | 

In going round the workr, the setting-out, building and lay-out 
floor of the tramway construction department was first seen. It is 
about 6 acres in extent, and is supplied with all the latest plant 
requisite for the bending, cutting, punching and drilling of the 
rails for their proper position in the lay-out. The bending is done by 


special power presses, and all the tools are electrically driven. 
There was evidently an abundance of work on order; double 
junctions with iron bound crossings for Manchester, Chatham and 
Leicester; car-shed work for Burnley, and special junctions ‘for 
Btalybridge. Attention was directed to the junctions for Bradford 
and Stalybridge, the points, crossings and curved rails for which 
are all made of Hadfield's “ Era" manganese steel. In the foundry, 
which is the largest in the world, all the cranes, both overbead and 
Jib, are actuated electrically. The castings in hand included 
special work for the L.O.C. tramwayr, locomotive wheels, 
hydraulic press crosshead, anchors, dynamo and motor. work, 
gearing, car wheels, colliery tub wheels, railway carriage and wagon 
castings, and conveyor and elevator links. Five complete crogsovers 
were seen in process of construction, the visitors examining very 
closely the intricacies of this special work. The generating station, 
containing five large engines for the supply of electric power to the 
works, was then visited, followed by the annealing and grinding 
shops, where manganese steel points were being straightened in the 
press cold, and the smiths’ shop, in which manganese steel dredger 
pins of various sizes were being forged and colliery wheels aud 
axles made, the output of the latter being 1,200 to 1,500 sete per 
week. Colliery tubs of different designs were also seen in course 
of manufacture. Inthe machine shop notable features were the 
cylinders and locomotive wheel centres, a dredger tumbler 10 tons 
in weight, two cast-steel frames for a 24 x 19-in. stone breaker. 
Numerous motor and dynamo castings were also being machined. 
To practically demonstrate the severely rough character of the work 
which the jaws of the stone breakers have to withstand, several 
machines were shown under power, masticating chunks of hard 
stone quite as readily as a home-made sandwich would be negotiated 
by the human jaw. Messrs. Hadfield & Jacks’ gyratory crusher was 
likewise exhibited. The track shop was then entered, where points 
of all descriptions used for electric tramway work were shown, 
including cast-steel points with Era” manganese steel tongues ; 
also others, from 9 ft. to 13 ft. long, made throughout of that 
material, with and without inserts; and Kra m ese ateel 
crossings of both the frog and leg type. The electrically driven 
tools for grinding the castings were seen, and shortly afterwards the 
visit concluded. 

Tuesday's programme afforded tome relaxation from engineering 
technicalities, inasmuch as the day was devoted to an excursion 
for the inspection of Haddon Hall and Chatsworth House. The 
keen interest which the members evinced in both edifices and their 
contents showed that engineers are not incapable of appreciating 
the artistic, во many beautiful examples of which were disclos 
in the course of these visits. | 

The works of Mesars. Charles Cammell & Co. were opened to the 
Institution next morning, and here again the cordiality of the 
welcome extended to the visitors was very pronounced. After the 
party had been pbotographed again, the piece de resistance was at 
once presented. This consisted of the rolling of a huge armour 
plate which had been specially got ready in time for the arrival of 
the members. The plate, weighing 25 tons, and intended for H. M. S. 
Hindustan, was drawn from the furnace and gradually reduced in 
the rolls to the required thickness. The subsequent treatment 
which the plates have to undergo was also shown and fully ex- 
plained as the members were conducted round the works by Mr. 
F. C. Fairholme, Mr. Wood, Mr. Hartley, aud others of the staff. 
The machine and erecting shops were веер, large casemates and 
gun sbields being in process of manufacture there. In the electric 
generating station a tne plant, which has only lately been installed, 
was inspected. In addition to lighting the works it is employed to 
supply power to many of the machines, notably the self-contained 
emery grinders used for finishing the edges of the armour plates, 
&c., file cutting by machinery, tool-steel rolling, general forging 
crucible steel melting, ordnance, marine, locomctive, dynamo and 
other castip ge, were other features brought under the notice of the 
visitors, the concluding item being the presentation to each of 
them of a penknife as a memento of the great Cyclops Works. 
Carriages were then requisitioned, the party soon afterwards 
assembling at the Royal Victoria Hotel in acceptance of an invita- 
tion to luncheon which had been kindly issued by Messrs 
Cammell. 

Mr. Fairbolme preeided at this function, and at the termination 
there were a few brief speeches. Mr. Wood proposed “ Success to 
the Junior Institution of Eogineers, which was responded to by 
Mr. Kenneth Gray, who remarked that at a time when they heard 
во much about American and German competition in all fields of 
commercial enterprise, it was very gratifying to see in Sheffield 
works of such m: gnitude and importance as Messrs, Cammell'e, and 
capable of producing material superior to that of any other country 
in the world. The recognition which the Institution had during its 
visit received from those holding high positions in commercial and 
industrial activity would bo a great encouragement to young engi- 
neers. Mr. Samuel Cutler, jun., vice-chairman of the Iastitutiop, 
then propcsed Conti iuued Prosperity to Messrs. Cammell & Co., 
thanking them fur all they had done in receiving the Institution 
that day. Mr. Fairholme acknowledged the toast, and in the course 
of bis speech, said that the members had had the opportunity of 
seeing something cf the company's work in connection with the 
arts of war. He wassorry tbat time d'd not allow of them being 
shown what their work was in connection with the arte of 
but they could not see everything in а day. Не went on to refer 
to the advanteges aririog from a closer co-operation between engi- 
neers and manufacturers. Not only were industries benefited by 
it—the profession at large were the gainers. Some cogent observa- 
tions on the good work being done by the Е пріпеегіпр Standards 
Committee 1 rought his remarks to a close, and after an appreciative 
farewell to Messrs. Cammell's represe: tatives, the members made 
their way to Messe. James Dixon & Scns’ silver and electro-plate 
works, Cornish Place. 
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Here they were met by Mr. J. Wallis Dixon who, assisted by Mr. 
James Dixon and Mr. E. D. Fawcett, directed the party over the 
extensive establishment. There are three casting shops, one for 
nickel silver, one for Britannia metal, and the third for small 
castings. After passing through the rolls the sheets are cut by 
double-acting shears into the size required for producing the various 
articles. Spoons and forks are first cut into b'anks by self-acting 
machines, and then pass on tothe stamp shcp in which were seen at 
work both steam and friction stamps. A pressure of 100 tons is given by 
one of the steam presses, Entrée dishes were being made, shaped 
out of the flat metal by repeated stampings on a steel die, also the 
two halves of teapots, &c., afterwards brazed together. Spoons, 
forks, &c., were also in hand. The spinners shops, hand hammering 
and filing, making up, buffing, polishing and burnishing shops 
were full of interest, and particular attention was given to the 
electro-plating room and the electric installation in connection. 
After appropriately partaking of afternoon tea in a service 
manufactured at the works, and heartily thanking Messrs. Dixon 
for the interesting afternoon which had been spent, the members 
left, the majority returning to Baslow. 

Thursday was occupied by an excursion to Castle.on, where are 
the celebrated caves, the Mecca of visitors from all parts of the 
world. The Speedwell was navigated successfully, and afterwards 
the descent and examination was maie of the Blue John Cave, 
where the stone from which the cave takes its name is mined to a 
very limited extent, the output being rigidly restricted to no more 
than 3 tons per annum, the cave being absolutely the only source 
of supply for this rare and delicately-coloured transparent mineral. 
Raining incessantly throughout the day, the caves certainly gave 
shelter to the members for a time, and were most decidedly well 
worth a place in the programme. 

The Toledo Works of Messrs. John Henry Andrew & Co. were 
visited first on the following morning, the party being hospitably 
received on their arrival after their drive from Baslow. Mr. 
J. L. Potts, one of the directors, assured them of the pleasure which 
the arrangement of the visit had given his company. Under his 
guidance, assisted by his son and others, the members were then 
shown over the works, the crucible melting furnaces and pot 
making departments being seen at the commencement of the tour. 
The clay was first kneaded by the feet of the operative, and after a 
quantity sufficient for one pot had been weighed off, it was further 
kneaded by hand on an iron plate, and then passed on to the potter, 
who placed it in an iron mould, the interior surface of which 
corresponded with the outer surface of the crucible. An iron punch 
the exact form of the inside of the pot was then inserted and 
hammered in by a wooden maul, thus correctly shaping the pot. 
The punch being withdrawn, the pof was ready for drying and 
baking, which were done by the waste heat from the furnaces. It 
was afterwards annealed in a special furnace, and was then ready 
for use after a bottom and lid made from the same clay had been 
fitted. The turning out of large crucible steel ingots was 
witnessed, and the hammering department was seen, hexagonal, 
octagonal and other sections being in process of forging for 
working into miners’ drills, &c. In the steel warehouse were 
noticed large quantities of the finished steel ready for export to 
South Africa, Australia, China, Japan and other foreign parts. In 
the spring making department, numerous springs of every sbape 
and variety for omnibus, carriage and motor-car construction were 
in hand. The manufacture of the latter appear to have only 
comparatively recently been seriously. taken пр, the results 
giving great satisfaction. The method of testing the springs 
was shown, and the rolling mills were next visited, where 
the steel ingots after reheating were seen 
rolling into various sections, including that for spindle steel for 
cotton, flax and such like machinery. Of this steel Messrs, Andrew 
are the largest manufacturers in the kingdom. Shot and shell steel, 
rifle barrel and bullet steel are also produced. Wire for the manu- 
facture of steel ropes was being run out at опе of the mills. Piano 
wire is also made. The 10-ton Siemens-Martin steel furnaces, of 
which there are four, were included in the inspection. The ingots 
from these are hammered into blooms to 3 in. square, varying in 
weight from 60 to 250 lbs. They are reheated and reduced. by 
passing through а series of rolls in a three-high cogging mill into 
rough billets 14 in. square, and then passed to the finishing or 
wire mill and rolled into rods ranging from 4 in. diameter down to 
6 B.W.G. The smithy and tumery for works repairs were visited, the 
rolls required in the mills being turned here. They are usually of 
chilled iron or steel made on the works. The inspection of the 
department in which hammers, mauls, sledges, picks, mining chisels 
and other similar tools are produced formed the conclusion to a 
highly interesting morning, the distribution to the members of 
Toledo blades in commemoration of it forming a pleasing finale. 
The Institution’s acknowledgments having been warmly expressed 
by the chairman, the party repaired to the Royal Victoria Hotel for 
luocheon. 

In the afternoon the members visited the Suffolk Works, carried 
on in the name of Messrs. Thomas Turner & Co., whose business 
was taken over in 1893 by the present proprietors, Mr. A. J. Hobson, 
who isthe Master Cutler this year, and Mr. W. Hobson. Upwards of 
1,000 hands are engaged at the works. The Master Cutler welcomed 
the visitors as they entered, and they were then divided into groups 

апа made a tour of the works with the general manager, Mr. 
Nathaniel Somerset, and his colleagues as guides. The impressing 
feature was the large amount of work which was being executed 
without the aid of machinery. Ina very choicely got up brochure 
entitled “ Handicrafts that Survive,” a copy of which the firm 
had considerately presented to each member, was set forth a 
detailed and illustrated account of the various operations carried 
on. Knives, razors, scissors and every other class of cutlery were 
scen in all processes of manufacture. The principal raw material 
used is blister steel, produced from bars of the best Swedish charcoal 


in process of 


iron, which is most free from sulphur, phosphorus and other im. 
purities. The forging of the blades and the grinding, particularly the 
hollow grinding, was observed with great interest, as were also the’ 
other operations through which the articles had to pass before they 
attained the excellence and perfection of finish on which the firm 
во justly prides itself, and which was exemplified in the neat and 
serviceable specimen which it was the good fortune of every member 
who visited the works to take away with him. At the conclusion of 
the visit light refreshments were served, when the opportunity was 
taken to convey to the Master Cutler the sense of the members 
gratitude for the courtesy extended them that afternoon. Mr. 
Hobson suitably replied, and the party proceeded to Corporation 
Street, to visit the works of Messrs. Mellowes & Co. 

The product of this firm is the well-known “ Eclipse" glazing, 
water-tight, imperishable and dust-proof. The frames are made of 


‘steel bars covered with a substantial soft tin-lead metal casing 


formed with a groove at each side into which the glaes is inserted, 
no putty being used, the lead bedding close to the glass throughout. 
The steel-bar covering machine, the shearing and other machinery 
was shown running. There was a large quantity of work in hand, 
some of the most recent and important commissions being for the 
new Midland railway sation at Sheffield and the re-glazing of the 
Crystal Palace roof. Mr. F. W. Mellowes and Mr. Ernest King, 
who was also acting as honorary local secretary of the meeting, 
explained the construction and working of the various machines, and 
how the finished glazing was put together and erected. This visit 
constituted the last of the series, and with expressions of thanks to 
Messrs. Mellowes for all their attention, the members departed. 

In the evening the summer dinner of the Institution took place at 
the Royal Victoria Hotel, the chairman, Mr. Kenneth Gray, pre- 
siding. The Master Cutler, the Deputy Lord Mayor, Alderman 
George Senior, J.P., representatives of the various works visited 
during the week, and other gueste, were present, and there wasa 
good muster of the members, the attendance of local members indi- 
cating the growth of the society in the Yorkshire district. After 
the loyal toasts had been honoured, the chairman proposed “ Тһе 
City and Corporation of Sheffield,” acknowledged by Alderman 
Senior. Sheffield Industries" was given by Mr. W. J. Tennant, 
past chairman, and was responded to by the Master Cutler, whose 
election as a Vice-President of the Institution was announced at the 
dinner. Mr. R. Marshall proposed Тһе Firms who have enter- 
tained us,“ and Mr. B. P Brown (Messrs. Hadfield’s), Mr. F. J. 
Maw (Messrs. Cammell’s), and Mr. J. L. Potts (Messrs. Andrew) 
replied. “The Health of the Institution" was proposed by Mr. 
F. W. Mellowes, and acknowledged by the chairman. Our Guests," 
submitted by Mr. І, Е. Peyrecave, was replied to by Mr. Б Н. 
Dunbar and Mr. Н. W. Pawson. The concluding toasts were Our 
Honorary Local Secretary,” by the secretary (Mr. W. T. Dunn), and 
* The Chairman," by the Master Cutler, which Mr. Gray aud Mr. 
King respectively ackaowledged. | 

An illuminated vote of thanks was presented to Mr. King in 
recognition of his valuable services as honorary local secretary. 
Great credit is due to him for planning all the arrangements, which 
were admirably conceived and carried through without a hitch, 
thus adding one more to the always successful summer meetings 
organised by the youngest of our technical societies, the progress of 
which we shall continue to watch with increasing interest. 


THE BRITISH ASSOCIATION, | 
SOUTHPORT, 1903. 


EXPERIMENTS FOR IMPROVING THE 
CONSTRUCTION OF PRACTICAL STANDARDS FOR 
ELECTRICAL MEASUREMENTS. 

(Read before Section A.) 


(Concluded from page 638.) 


\ APPENDIX III. 
On the Platinum Thermometers of the British Association. 
By J. A. HaABEEB, D. Sc. 
(From the National Physical Laboratory.) 


Tun four platinum thermometers numbered ВА, to BA, with 
which this appendix chiefly deals, were constructed at the National 
Physical Laboratory in August, 1902. The wire used for the 
“ bulbs” is approximately 006 in. (15 mm.) diameter, and for the 
leads 020 in. (5 mm.). | 

After ascertaining approximately the length of wire necessary to 
give a fundamental interval of 1 ohm, the proper amount for the 
four thermometers was cut off from the stock reel, and heated in 
one piece to moderate redness (8J0° C.) electrically when supported 
approximately horizontal. The platinum “ lead” wires, which were 
of the same quality of pure metal as the finer “bulb” wire, were 
then measured off and the pairs assigned to each thermometer 
accurately matched. After a preliminary anneal in an oxidising 
atmosphere at a bright red heat, one of each of these pairs was 
looped upon itself to form the compensator, and the otner cut in 
half for attachment to the ends of the “ bulb” wire. Several kinds 
of mica from different sources were teated as to their suitability for 
use as insulating material for the frame and washers to support the 
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wires, and it was found ‘that considerable discrimination was 
necessary in the selection of the mica for this purpose. Certain 
qualities which were colourless before heating became on exposure 
to only 800° to 850° of a marked brown tint, and it was found in one 
case this was due to organic material having been used to fasten 
together several sbeets to build up the neceseary thickness, the 
carbonaceous matter leading to a fall in insulating power several 
hundred degrees below the temperature at which good mica begins 
to appreciably conduct, which ought not to be lower than 1,150° C. 
In another case, a specimen which showed the characteristic silvery 
white lustre after several hours’ exposure to 1,100° C., had lost во 
much of its mecbanical strength as to be almost unusable. A 
specimen which before heating was of slightly green tint was finally 
selected, and of this the whole of the mica frames and wasbers were 
constructed. The copper wires connecting the platinum leads to 
the fusible-metal caps were silver-soldered to the platinum, aud for 
extra eafety against possible strain the wires were screwed into the 
caps as well as hard soldered. Tn order to be prc tected as far as 
possible from unsymmetrical beating, which often gives rise to 
thermo-electric effects in certain types of thermometer, these joints 
between platinum and copper are arranged so as to be well inside 
the brass tube into which the glass or porcelain protection tube is 
fastened. The thermometer heads are of ebonite, and are of the 
design described by Harker and Chappuis in Phil. Trans. 194, p. 52. 
They are practically airtight, and will stand vacuum or pressure for 
a considerable time. By а small tap, which is generally kept 
closed, communication can be made with a convenient apparatus 
for exhausting and letting in dry air while the thermometer is 
suitably heated. The effect cf electric leakage in lowering the 
apparent resistance ofa platinum thermometer when damp is much 
more easily traced on thermometers of 5 or 10 obms Е1 than on the 
usual 1 ohm pattern used for high temperatures. With the thermc- 
meters here described, having the enclosed form of head, none of 
the determinations of fixed points bave been found to be vitiated 
by moisture, care having been taken not to expose any portion of 
the interior to prolonged contact with the outside air, after once 
being thoroughly dried out at a high temperature. 

The mica cross, having serrated edges with teeth of 1 mm. pitch, 
being attached to the leads and compensator, the joints between the 
“bulb” wire are made in the strongly oxidising flame of a very 
small oxy-coal-gas blowpipe without admixture of foreign material 
of any dercription. Autogenous soldering of this kind is not very 
difficalt, even for very fine wires, and is essential if the thermo- 
meters are intended for use to the highest temperatures eafely 
measurable, namely, 1,150° C., as the copper and silver contained in 
any solder which might be employed give off vapour stfficient to 
injuriously sffect the platinum on prolonged exposure to temperature 
considerably below this. The “bulb” wire when fastened to the 
leads is then wound, not too tightly, upon the mica frame, and 
the thermometer is then inserted into its protecting tube of very 
thin glass or of porcelain, which must be glazed on the exterior, and 
if the thermometer is not intended for vse above about 1,С00° C., 
may with advantage be glszed both inside and out. A measurement 
is then taken of the fundamental interval], with a view to ascertain 
the change on annealing. which is then carried out by heating two 
or three times to about 1,000* for several hours, with slow cooling, 
the thermometers with glass tubes being temporarily placed in 
porcelain ones for this purpose. The fundamental interval is then 
taken again, and if this is not considered sufficiently near the 
desired value, it can be lowered by cutting out the required amount 
from the locped end of the wire and re-fusing, or raised by stretching 
judiciously with platinum-tipped pliers tbe lowest few inches of the 
wire, which is unwound for the purpose. Care must be taken after 
each re-adjustment to remove any possible new strains introduced 
by a thorough те-апреа! before measurement. In the absence of 
definite evidence in its favour, it was not deemed desirable for this 
firt set of thermometers to heat the wire for some hours electrically 
to 1,406? or 1,500? C., as is usual in careful work with wires of 
platinum and the allied metals employed for thermo- junctions. 

After the final adjustment of the F1 and final anneal, systematic 
observations of the zero, steam and rulphur points of the four 
thermometers were made from time to time with the resistance-box 
described in the text. A new calibration of tbe box coils and 
bridge wire was made in February, 1903, and the values of the 


relation - and of the 5 found since that date are tabulated for 


each thermometer. From this summary it will be seen tbat there 
appears to be а small but systematic difference between ther- 
mometers 1 and 3 on the one hand, and 2 and 4 on the other, this 


being noticeable both on the values of Е. and of 5. 
0 


Тһе values of =. vary from 1:38709 in BA, to 
0 
138881 in BA» 


the mean of the four being 1 38786, whichis a little higher than 
the mean value found by Chree for the group of seven thermo- 
meters studied by bim, namely, 1:38702. 

The mean values of the 6 are:— 


8 Departure from mean. 
ВА, 1:5124 . +0110 
ВА, sss 1:5083 + 0069 
ВА, T 1:4935 — 0079 
ВА, oer 1°4912 — 0192 
Mean ё= [II 1:5014 eee — 


The mean 8 of the six thermometers observed in sulphur in 


Chree's experiments was 1:503, the maximum being 1:509 and the 


minimum 1:498. The mean values of ће Ro, Ri, and F1 for the 
period from February 12th to August 31st are also given. In view 
of tbe uncertainties in the measurement of the temperature of the 
box-ccile, which are of platinum eilver not immersed ia а liquid, 
and also of small irregularities in tbe behaviour of the plug-contacte, 
the experiments afford no certain evidence of systematic change in 
any of the thermometers, unless it be a small rise in the fundamental 
ccefficient and corresponding fall in the ô of BA. | 

Thermometer ВА, which was heated about fifty times during 
November, 1902, in electric furnaces up to 1,050°, and again during 
April and May, 1903, to similar temperatares for prolonged periods, 
appears to be hardly perceptibly affected by it, no certain change of 
FI occurring during the period February 12th to Avgust 18th 
covered by the later experiments, and certainly no variation of the 
zero of `1° C. 

To see if the small lack of homogeneity of the wire as shown by 
the properties of the different thermometers was due to the treat- 
ment it had received during the successive adjustments of Fl, a 
new thermometer, named BA,, was made up of wire taken from the 
inner end of the same reel as the other six. No attempt was made 
at adjustment of its F1, which was found after thorough annealing 
to be 100:022 box unitas. 

The 5 was found to be 1:506, an intermediate value. The wire 
was then unwound from the mica frame and suspended freely in air 
between the ends of the leads, and a current of 24 amperes, which 
was sufficient to maintain it at about 1, 400“ C., passed for about 
two hours. 

Owing to the volatilisation of a considerable quantity of platinum 
from the wire, a large increase in the F1 was found, as was expected, 


but the 5 remained unchanged, though a rise in x was recorded 


amounting to 1 part in 1,000. 


In order to make certain that the differences observed were not 
due to defective insulation in the thermometers, the insulation re- 
sistance between the PP and CC leads of each of the thermometers 
was measured by a direct deflection method, and found to be in no 
case less than 700,000 ohms at any temperature between C' and 
1,000? for BA; and BA, and 0° and 500? for BA, and BA, Some 
experiments were also made on an imitation platinum thermometer 
having its coil wound on mica of standard quality, but cut at the 
lower erd into two parts. 

Although the ineulation from one part to another was practically 
infinite at all temperatures, when only platinum and mica were 
present in the heated part of the porcelain tube, the introduction 
of а small piece of clean copper wire into the hot space near the 
bulb was sufficient after some time to lower the insulation, even at 
only about 800° C., to а few thousand ohms. "The cause of the dif- 
ferences between the individual thermometers does not, therefore, 
appear to be leakage. 

Neither does the cause cf the small differences in values of ô 
found lie in the method of taking the sulphur point, ав the same 
apparatus was used in the same way for all the experiments. The 
sulphur is now boiled in an arrangement similar to Callendar and 
Griffiths's well-known pattern, except that, to avoid the necessity of 
removing the tube at each reheat atter the sulphur has crystallised, 
the glass boiling tube is replaced by one of thin weldless steel, 
brased with spelter into & ratber wider end-piece of thick iron 
tubing, which is exposed to tte direct flame of tbe large bunsen 
used for heating. The level of tbe liquid sulphur is always main- 
tained at least 2 in. above the bottom plate of the apparatus, and 
the upper level of the vapour to a definite position, which can be 
seen through mica windows in the upper part of the neck. Under 
these conditions no measoreable superheating of the vapour bas 
ever been observed, and acomparison of the rulphur pointe obtained 
with this form of apparatus with those got in the older one, with 
glass boiling-tube, reveals no measurable systematic difference. 

For the boiling-point of sulphur under normal pressure in lati- 
tude 45° Callendar and Griffiths’s old value, 444°53° C., bas been 
retained, as was also the figure deduced by them from Regnault’s 


experiments for s for sulphur, namely, ‘082° C. per mm., although 


it has been shown independently, by Chree and by Harker and 
Chappuis, that this value for the variation is considerably too smal). 
It is hoped that а redetermination cf this constant for pressures 
between 700 and 800 mm. willshortly be undertaken in the thermo- 
metric laboratory. 


BA. 
Date. 8 Ry | Difference of = 
Ro from mean. 
Feb. 6th, 1903 | 1:514 1 38688 — 00021 
„ 23rd, „ 1:505 1:38702 — 00007 
Aug. 7tb, „ | 1506 1 38708 — 00001 
„ 25th, „ 505 1 38712 + (0003 
„ 20th, , | 1:514 1:38722 + 00013 
„ 31st, „ 1506 138722 + 00013 
Mean 1 5083 | 1:38709 
Mean Value of Constants. 
Bo Ri rl 8 аз 
i 
257 905 357736 99 831 1:5083 1:38709 
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BA, Table giving Resistance at 60° F. of a Wire of Pare Annealed 
Copper, such that 1 metre weighs 1 gramme. 
R ! 
Dato. 3 x 5 - Authority. | Bource of copper. | Reference. in as 
| | _ Fitzpatrick Electrolytic — B. A. Report, 1890001475 

Feb. 1203; 1903 е 19.867 гооо Swan & Rhodin Swan's copper Proc. R S., 1894 0 1493 

ra, 2th, „ 1:499 1:38877 — 00004 Do. Gad sump d). 0-480 

„ 2a, „ 1:495 1:38874 — ‘00007 NE " " ЖЕ, " 

May 19th. a4 1:38876 — *00005 Fleming“. sae " 5 il. Mag., 1893 0°1487 

July 30th, " 1°497 1°38880 "P com Lagarde TP .. Grammont eee Hospitalier, 1893/01488 

Aug. 18th, „ 1:489 1:38863 — '000 | jas 
„ Tith, „ Е 1:38890 + 00009 2 ee ee ĩðͤ ee 
„ 24th, „ 1:493 138889 + 00008 * In reducing Prof. Fleming's result, the density ha; been taken as 
» 26th, „ 1:491 1:38892 + 00011 8 91 grammes per c.c. 

„ Zlst, „ 1:489 1 38882 + `00001 
Меап 1`4912 1:38881 

Mean Value of Constants. ALUMINIUM CONDUCTORS FOR ELECTRIC 

‚о а TRANSMISSION LINES.* 

B В! Fl Ho | 

257172 357 163 99 991 14912 | 138881 88 

| By JOHN В. C. KERSHAW, F. I. C. 
THE facts relating to the behaviour of aluminium and ita 
BAs., alloys on exposure, which Prof. E. Wilson and the writer 
9 У have recently published in papers read before Section G of 
ate: | ò M онома the British Association, at Southport, lend additional interest 
| "o from mean, to an article by Mr. Alton D. Adams upon “ Aluminium 

ў | И 5 Conductors for Electric Transmission Lines.“ which appears 

Feb. 9th, 1903 | 1511 . 138740 + "00010 in the September issue of the Engineering Magazine. 

RON un bee ey T Mr. Adams opens his article by stating that aluminium is 
„ 18th, d 1:522 1:38732 | + 00002 in use for the three longest transmission lines їп North 
„ Laith, „ 1511 1:38724 | — 00008 America, and in a table near the end of his article he gives 
" ys " | 1515 pe | * 5 the following details of these and other lines of aluminium 
„ 26th, „, 1510 387 dé : 
veel D 1510 1:33733 + 00008 in operation across the Atlantic. 

Mean 15121 1.38730 | S tds. 
29 o | 3 |^ |74 
Mean Value of Constants, i og | 4 8 „ \ fag 
| m Locations. 8 8 3 ms 222 
B Bo i В, | Fl 8 r9 | © 8 EE: 22 с d 8 
| | 5 ; ы а @ 
2959367 | 358434 | 100 087 15124 | 138730 2| 8 os ja |a * 
cd auc cdi ке E 
Niagara Falls to Buffalo 3 20 | 500,000 — | — 
Shawinigan Falle to Montreal 3 85 183,708 7 6 
BA. Electra to Mission San Jose. 3 100 471.034 37 9 
i a Colgate to Oakland ... a. 3 | 144 211,000 7 | 5-6 
R Farmington River to Hartford 3 11 336,420. 7 | 3 
Dae. —— à 3 Diference of — Lewiston, Me.... 3 | 35 14468 7 8 
PME 0. Eois Ludlow, Mass. ? 6 | 45 13524? 7 7 

Feb 11th, 19 3 1:485 1:38816 — 00009 VFC ‚ | 
„ "29d, „ 1:499 1:38833 + 00008 According to Mr. Adams, the Electra generating plant is 
» 26, , 1 500 1:38826 + 00001 rated at 10,000 kw., the Colgate plant at 11,250 kw., and 

Aug. 19785 " edd 1 38835 + 00 10 the Shawinigan plant at 7,500 xw., but he does not state 
„ 18%, „ ү 1855 + 00000 that the lines are yet carrying these maximum loads. 

„ 265b, „ 1:494 138812 — 00013 The weigbt of aluminium in these three transmission lines 
» Oi „ 1:503 1 38826 + 00001 he estimates at 440,000 lbs., 721,000 lbs., and 225,000 Ibs. 
| Шо. | “зш. respectively, and taking the cost of the wire used at 30 cents 
alee : per 10., he calculates that the total outlay upon these three 
Mean Value of Constants. lines ha: amounted to $415,000 = £838,000. 
| Bi Since there are from 10 to 20 large power companies in 
Bo В, Fl | 8 m : Bs: i. 
| Bo Awerica now using aluminium for overhead transmission 
257'627 357 616 99°989 | 14935 | 138825 purposes, the total weight of metal already in use as а sub- 
= stitate for copper is probably 6,500,000 lbs., representing a 
capital outlay of over $1,950,000, or £400,000. Details of 
рак ойну, : с; 
ВА, these lines will be found in the writer's two papers оп 
* Aluminium as ар Electrical Conductor." t: and in Vols. 
D | | М VIII., IX, X. and XI. of the “ Mineral Industry Annual." 
n | Bi | 71 5 ы under the heading Aluminium." In view of this widely 
——————— M: KM extended utilisation of the light metal for conductiag pur- 
| "Xu po poses, the importance of the observations upon the resist- 
2779 d 8 ‚| „ооз for 8 0008 auce offered by the metal to atmospheric corrosion, started 
270 036 | 375:213 | 105177 | 1°503 1 38919 by the writer, and now being continued by Prof, E. Wilson, 
: in London, is emphasised. "The following remark from the 


— — — —— — — 


APPENDIX IV. 


The fallowing table gives the resistauce at а temperature of 
60° F. (15˙55˙ C.) of a wire of pure annealed copper 1 metre in 
length; hiving a mass of 1 gramme, as deduced from the most recent 
determinations. 

Io making the reductions, the values for the temperature 
. coefficient and for the density given by the author, have been used. 


writer's earlier paper may be aptly quoted here :— 

In America, electrical engineers are conducting the inquiry in 
the usual American fashion; and their installations of aluminium 
for tranemission lines in California and other places are, in reality, 
large scale experiments, which, if uasaccessful, wil] cause heavy 
losses to fall upon those who have been financing these under- 
takings. 

* See Engineerbug Magazine, September, 1903. 

T Journal Institution Electrical Engineers, 1901. B British Aseocia- 
tion Reportes, 1903. | 
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‚ Mr, Adams, in the article we are discussing, refers only 
indirectly to this very important subject of resistance to 
corrosion, but his statement that the overhead aluminium 
wire used on the Niagara Falls and Buffalo transmission line 
is covered at the Niagara Falls end, with a braid soaked in 
asphalt, shows that even in America electrical engineers are 
recognising that the new metal is not weather-proof in all 
atmospheres, and under all conditions of exposure. 

After giving these details of the extent to which alumi- 
nium has displaced copper, Mr. Adams passes to a considera- 
tion of the relative conductivities of aluminium and copper 
when used for electrical purposes, and bases his calcula- 
tions upon a relative conductivity of 60 per cent. that of 
copper for the lighter metal. 

As regards tensile strength, he states that 33,000 Ibs. per 
вд. in. may be taken as the correct figure for both soft 
copper and aluminium, but that medium hard-drawn copper 
wire, of the grade usually employed for transmission lines, has 
a tensile strength of 45,000 lbs. per sq. in. 

That these figures are somewhat too favourable to alumi- 
nium is proved by the tests given in a paper by Messrs. 
Perrine and Baum upon the Blue Lakes (California) Trans- 
mission line, in which a permanent load of 14,500— 
17,000 lbs. per sq. in. is stated to be the maximum advisable 
with the aluminium wire used for this scheme.* 

Mr. Adams also admits that, owing to the permanent set 
which the new metal takes at loads above 15,000 Ibs. per sq. in., 
it is not advisable under any circumstances to exceed the 
latter limit, American engineers have, therefore, now recog- 
nised a second defect of aluminium when used for overhead 
conductors and have corroborated the observations upon 
this point made by Mr. Gavey, the British Post Office elec- 


trician, when conducting trials in Staffordshire, England, in 


the yeara 1900 and 1901. 

Regarding the high coefficient of expansion possessed by 
aluminium (the property which caused its failure when used 
for trolley-wire purposes in Leeds), Mr. Adams states that 
this is always allowed for in the American transmission lines, 
aud that the linea are erected with a much greater sag 
between the poles than is customary when copper ir em- 
ployed. 

This feature of construction brings one advantage in its 
train; for the vibration of the line, and the tendency for 
cross-arms, pins, and insulators to work loose, is much less 
than when the wires are struog so tightly that vibration 
occurs in high winds Та strong winds or gales, the 
aluminium wire struog with a proper amount of sag takes a 
fixed position at definite angles with the vertical. The 
change in length, due tbe higher coefficient of expansion, is 
stated to bs 40 per cent. greater than in the case of copper. 

As regards jointing, Mr. Adams states that mechanical 
sleeve joints are most commonly employed, and he does not 
recommend soldered or autogenous welded joints. Tie wires 
should always be of aluminium, otherwise there is risk of 
cutting or damaging the softer aluminium wire. 

It is in order to avoid the risks due to such damage of 
wires that stranded aluminium cables are now nearly always 
employed in America for overhead work. The sizes of wires 
used in constructing these cables vary from No. 6 to No. 9 
В. & S. gauge. 

Finally, Mr. Adams discusses the question of relative 
cost, and states that in America aluminium is now cheaper 
than copper for conducting purposes. For the new Niagara 


and Buffalo transmission line erected in 1901, the use of -7 


aluminium is said to have effected a saving of 12 per cent. 


As copper was selling at over £70 per ton during 1899, 


1900 and 1901, it is quite possible that such a saving could 
have been obtained by substituting alaminium ; but, as shown 
in the author's recent paper, the present relative costs for 
equivalent conductivities are—copper 816, aluminium 1,000. 
Unless the latter metal can з obtained in the form of wire 
at a much lower price than has yet been quoted for it in 
Europe, its use for overhead transmission lines is, therefore, 
unlikely to extend with the rapidity that has been witnessed 
in America: It would be interesting to know what profit 
the Pitteburg Reduction Co. has made on the tale of stranded 
conductors of 994 per cent. aluminium at 30 cents per lb. 
(equal to £139 per ton); but this is а point upon which 
information is unlikely to be forthcoming. According 


* Transactions American Institute of Electrical Engineers, 1900. 


to the published trade prices of aluminium in ingot form, 
the above profit (to indulge in an Irish bull) would be a 
negative quantity. 


THE CENTRAL STATION BATTERY. 
By В. W. VICAREY, Mem. Amer. Electro-chemical Society. 


IT is pleasing to notice that now and again there appears in 
the columns of the ELECTRICAL REVIEW an article bearing 
upon the much neglected subject of storage batteries. 

I say “neglected” advisedly, because even to day, 
although much enlightened, there appears to be а shroud of 
mystery surrounding the storage battery, whether it be in the 
private installation or the more advanced central stations, 


and I can only suppose this apparent mystery deters a great 


many from attacking the subject. EU 

As one who has been intimately associated with the manu- 
facture and use of storage batteries, I feel that an answer, 
and I may say an additional article in support of Mr. 
Abraham, will not oaly give him pleasure as showing that his 
articles are read and appreciated, but may also bring other 
views and articles, giving valuable and practical information 
upon the subject. І 

I must fully endorse Мг. Abraham’s statements as to the 
deplorable condition of a very great number of storage 
batteries all over the country, and it is only the makers of 
storage batteries who realise how very much they are 
dependent upon their clients for the welfare of their 
batteries, as the very best developments of the latest im- 
provements designed to meet the most severe demands are 
quickly and easily deatroyed if placed in the care of persons 
who have not sufficient interest to study their welfare, and, 
unfortunately for the makers, the unanimons verdict of 
inquiry is usually summed up as “due to a defective 
battery." 

The demands of а central station undoubtedly vary within 
very wide limita, and it becomes extremely difficult to design 
and construct a battery to be uniformly durable and efficient 
inside such limite, quite ав much as would be the case when 
a 250-H P. engine had to work at, say, 10-H.». load efficiently, 
aud this fact makes the battery somewhat more delicate than 
it would possibly be otherwise. 

Although one cannot say that a battery needs skilled 
attention, yet one is quite justified in saying that it needs 
ordinary and regular attention equally as much as any other 
part of the plant installed, and were it to get only one-tenth 
part of such attention there would not be so many batteries 
ready for the “ scrap heap ” as Mr. Abraham intimates. 

lt is certainly a step ia the right direction, as Mr. Abra- 
ham pointe out, to be able to record the volts of individual 
Cells in а large battery rapidly, as it is a very essential point 
to get the readings as quickly as possible, во ав to compare 
individual cells, at as nearly as possible the same time; 
but I would suggest that the volts of the cells of a 
battery, even when taken very regularly, do not always 
form а record by which one can readily detect a sick cell, 
and a still more reliable method, I find, consists in taking 
the specific gravity of every cell. 

During the past 13 years that I have been associated with 
the manufacture of storage batteries, I have һай the oppor- 
tunity of testing, by charge and discharge, many hundreds of 
cells of various types, and I have always found that to analyse 
the results, condition, or behaviour of the cells it is most 
important to have careful specific gravity readings ав well 
as E M.F. readings; personally, I prefer specific gravity 
readings to E M. F., if I cannot have both together. It is 
very possible for a cell to be slowly eulphating апа becoming 
Bick, but yet to maintain its E.M.F., more especially at 
the end of а charge. 

Even a partially short-circuited cell will sometimes give ita 
normal E.M.F. while charging. But by taking the specific 
gravity readings of the cells at a definite time, say, at the 
moment before charging, or at the end of the charge, or, 
better, both, and then recording these regularly, a sick cell 
will be readily detected as it slowly decreases in its state of 
health. 

Temperature, as is now well known, has a very marked 


| 
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effect upon the capacity of a storage battery by considerably 
increasing its efficiency and thus producing a very different 
E.M.F. curve, compared to the E.M.F. curve of the same 
cell under normal temperature. 

Temperature also has its effect upon the specific gravity 
of the electrolyte, and also produces a different curve (if 
plotted) to the normal, but the comparative differences are 
very much less in the case of specific gravity than in 
the case of the E.M.F. It is also well known that there is 
a fixed fall in degrees on the hydrometer for every ampere- 
hour taken out of the cell, and it is therefore possible to 
ascertain very closely the actual ampere-hours put in or 
taken out of a cell by its specific gravity, but this cannot 
be done when taking E.M.F. readings. I grant that it isa 
very monotonous occupation to go round a large battery and 
takespecific gravity readings, or E. M.F. readings either, and it 
is something gained if only one is done systematically, but it is 
undoubtedly more conclusive evidence of sickness when one 
can confirm a reading from a separate source, and especially 
when an E.M.F. reading may be in error due to a bad 
contact. 

Another point in favour of specific gravity readings will 
be found in the fact that one is not limited to time ко 
strictly as when taking E.M.F. readings, providing that the 
excessive gassing produced by charging has been allowed to 
dissipate itself. The device of the Walsall Co. is un- 
doubtedly a very great raving in time, and will do much to 
enable a battery to have more records than previously bas 
been the case. 

Unfortunately, there still remains that source of danger 
in erratic readings due to improper contact with the col- 
lecting bars of the cells; and however simple and easy it 
may appear to the casual onlooker, yet it is a very difficult 
job to take a great number of readings and secure good 
contacts, the more especially when generally a film of acid 
spray is spread all over the collecting bare, and this very 
soon has a marked effect on delicate readings due to corrosion 
of the metal pointers. 

When a cell is found to be sick or to be lagging behird 
others, it should be at once examined and the cause removed ; 
if there be nothing apparent to indicate a reason for such 
lagging, an analysis of the electrolyte will no doubt supply 
the information required, and in all probability save the 
cell from being ruined. 

I would also suggest that the temperature of the battery 
room be entered regularly in the log-book; in order to com- 
pare results obtained during winter and summer, and also 
for other purposes, for which it is often valuable. 

Much could be written on storage batteries from a 
practical point of view, and as Mr. Abraham very justly 
гета: ks, it is absolutely surprising to see the conditions of 
vari us batteries, and it is still more surprising that, con- 
sidering the little attention they get, so many maintain their 
output and durability even for the two or three years he has 
allotted to them. Undoubtedly the initial cost and main- 
{епат се, which is very great at present, will be very consider- 
ably reduced if simple precautions are taken and inspections 
of the battery made, equal in time and care to those of the 
other sections of the complete installations. 

Space does not permit of any further remarks, but 1 
should be pleased to see more often, in the columns of this 
paper, articles from practical men upon storage batteries, 
which would be both interesting and instructive. 


THE MOST ECONOMICAL CONDITIONS 
IN COPPER REFINING. 


IN а paper read before the American Electro-chemical 
Society on September 17th, Mr. Wilder D. Bancroft dis- 
cussed, under the title of * Electrolytic Copper Refining," 
the mest economical conditions of current density and tem- 
perature under which the deposition of the copper should 
take place. 

The whole of the arguments are based проп a series of 
systematic experiments in which the use of four solutions of 
copper sulphate is involved, as follows :— 

Solution A.—16 per cent. Cu SO, 5 H,O and 9 per cent. 
sulphuric acid. 


Solution B.—16 per cent. Cu SO, 5 H,O and 6 per cent, 
gulphuric acid. 

Solution C.—Solution A + 1 : 2,000,000 sodium chloride, 

Solution D.—Solution В + 1 : 2,000,000 sodium chloride, 

A series of experiments was then made with these solu- 
tions to determine the variation of voltage with that of 
temperature and current density. The temperatures chosen 
were from 20° С. to 90° С. in steps of 10° at a time, and 
the current density from 1:0 ampere per sq. dem. to 4*0 
amperes in steps of 0°5 amperes, so that 224 voltage readings 
were made, which show a steady rise as the current density 
rises and a gradual fall as the temperature increases, showing 
a ш of 0'044 volt at 1°0 ampere per sq. dem. and 
90° C. 

The next experiments were to determine the variation cf 
current efficiency under similar varying conditions to those 
of the foregoing experiments, the standard being based upon 
a carefully constructed copper voltameter. Two seta of 
figures were here recorded, the cathode deposition efficiency 
and the ratio of the anode loss to the cathode gain which 
represented the gain in copper of the solution, or the logs in 
free acid, or in other words, the deterioration of the solution. 

The readings of current efficiency varied almost inappreci- 
ably, and were in all cases good, approaching 100 per cent. 
The deterioration of the solution was more apparent at lower 
current densities and higher temperatures. 

From the foregoing results the author goes on to construct 
a third set of tables by calculation, showing the watt-hours 
per gramme of copper deposited under variations of current 
density and temperature and from the four different 
solutions. 

One of the most important items in electrolytic copper 
refining is the cost of maintaining the electrolytes in the vata 
at operating temperature, and the author next describes the 
results of a series of experiments instituted to determine tke 
loss of heat by radiation from a vat of commercial dimen- 
tions when kept at the different temperatures above described, 
and calculates the amount of power to which this loss 
corresponds. Readings were taken both with ard without 
the tank covered, the cover being found to obviate a very 
considerable loss of heat. | | 

Having thus obtained all the data frem which to calculate 
the cconomical efficiency of copper refining under varying 
conditions, the author proceeds to construct a table of costs 
which is here given :— 


TABLB XII.—Cos8T or REFINING Tank СР СОРРЕР. 


Amps. K Ww. Cost | KW.- C Cost Interest 
per sq. | Temp. | hours to to | hours to to on Total 
dem. deposit. | deposit. | heat. heat. copper. gosi 


1:0 20° 390 | $1:195 ; (00 | $000 | $2975 | $417 
1:0 50° 190 0:601 793 2425 | 2975 | 540 
10 7° 153 0°468 ! 1,550 4755 | 2/975 | 7°73 
1'0 90* 134 0411. 2,360 7:705 | 2975 | 1018 
2:0 20° 608 186. 000 0:00 1487 | 3:35 
20 50* 362 111 396 121 1487 | 2°70 


388 1:19 074 2:33 
| | 

The costs have been retained in their original form of 
dollars, as they are only relative, and would not represent 
truly the exact cost under the same conditions in England. 
The cost of heating, or maintaining the vat at the proper 
temperature, is calculated on the basis of electrical energy at 
$20 per horse-power-year. 

The author sums up the results thus obtained, and draws 
conclusions as to what are the most financially economical 
conditions under which to refine copper electrolytically. 
He points ont that the most satisfactory results are 
obtained at a temperature of 70°. Between 3°5 and 375 
amperes per sq. dcm. the cost at this temperature falls to 
а minimum, and would be most advantageous, as at this 
current density, and with the tanks covered, no extra power 
would be required to heat the solution, as the current would 


Vol 53. No. 1,852, Оотовив 23, 1908) ТНЕ ELECTRICAL REVIEW. 


681 


alone be sufficient to heat the electrolyte to 80°, and would 
allow for radiation and a working temperature of 70°. An 
additional advantage in this current density (3:5 amperes 
рег sq. dcom., or 31:5 amperes per 
sq. ft.) would be the reduced size of 
the tanks for the precipitation of a 
given amount of copper in a given 
time, being a considerably higher 
current density than that used in 
European practice of about 14 amperes 
per aq. ft., at a temperature of 50°. 

The author finally recommends, as 
the results of his researches, the 
following conditions :— (1) Covered 
tanks; (2) Current density, 3:5 amperes 
per sq. dem. (81:5 amperes per sq. ft.); 
(3) Temperature, 70? C., taking energy 
at $20 per horse-power-year. 

The effect of the sodium chloride 
in solutions © and D seemed to be so 
small as to be almost negligible. The 
introduction of from 1 to 6 per'cent. of 
ferrous sulphate into the copper bath, 
contrary to what is generally stated, 
did not interfere in the least with the 
current efficiency of the copper deposit 
nor with its purity ; the deterioration 
of the solution was, moreover, but little affected. These 
latter experiments were conducted with a current density of 
2:0 amperes per sq. dem., and a temperature of 45° C. 


KILROY'S STOKING INDICATOR. 


WHERE one fireman has a number of furnaces to fire, he 
cau usually do so witbout difficulty, for he soon learns to 
judge the time for firing, and be takes his furnacos in 


Fia. 1.—R£gGUraTOR. 


As an aid to better and more regular stoking, and to a 
balance of labour in the different istokeholds, a stoking 
indicator has been devised by Mr. W. D. Kilroy, and is 


Fic. 2.—INDICATOR. 


made by Messrs. Evershed & Vignoles, Ltd., of Acton Lane, 
Chiswick. In this apparatus an indicator of considerable 


size is placed in each hold, and provided with я loud gong. 


All the indicators are connected to one ceutral mechanism. 
The stokehold indicator carries on its face the words бге 
furnace No.—,” and there isan opening in which appears the 
number of the furnace that is to be-fired, this figure being 
changed at regular intervals concurrently with a stroke on 
the gong. 

As each stroke sounds, and a fresh number appears, the 
stoker proceeds. to fire the corresponding furnace. It is 
desirable that each furnace should be plainly · numbered іп 


Fig. 3.—ELEVATION AND SECTION OF IN Dloaron. | 


regular rotation. In the stokeholds of a large steamer with 
a large number of boilers, and many firemen and furnaces, 
the balance of work is difficult to secure between the 
different boilers, and even between the furnaces in one stoke- 
hold with many firemen, often under difficult conditions. 


permanent brass figures. The regulator or timing apparatus 
is converiently placed in the engine room, or otherwise con- 
venient to the engineer in charge, who should also have 
before him a steam gauge in order that he may adjust. the 
regulator to give suitable intervals. | 
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The indicator is shown in fig. 2 ag it appears, and in 
fig. 3 its general arrangement is shown. A stout саве 
encloses the gong and the movement, which includes an 
electro-magnet. Current being passed round this, опе arma- 
ture is attracted, and strikes the gong, while the other 
causes the number dial to move one figure forward. 
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Fia. 7. 

The regulator, shown externally in fig. 1, and internally in 
figs. 4, 5 and 6, is also electro-magnetic in action. The driv- 
ing force is exerted by one of two magneta upon a soft iron 
armature which, in swinging under such action, actuates a 
train of wheels driving a plain copper disc which rotates in 
the magnetic field of a second magnet, and is impeded by the 
Foucault currents induced thereby. 


The two magnets are wound in series, so that the pull of 
one and the braking action of the other may maintain а con- 
stant ratio under possible variation of pressure of the actuat- 
ing current. "They are, in fact, self-regulating. There are 
two driving magnets symmetrically placed as regards the 
soft iron armature, but only one is energised at any one time. 


Fra. 5. 


Ета. 6. 


An automatic switch serves to change over from one to the 
other as the armature moves to the limits of itsswing. The 
swing of the armature and of the copper disc continues so 
long as current is flowing through the apparatus, and the same 
automatic switch makes and breaks the connections of the 
stokehold indicators, which sound the gongs and shift for- 
ward the figures, The break is made gradually with a con- 
denser joined across the gap to check sparking. The 
brake disc revolves in a field which can be varied at wil] by 
means of a sub-divided shunt resistance, wound with nickel 
wire to compensate by its high temperature coefficient of 
resistance for the temperature coefficient of the copper disc, 
and thus synchronising for changes of temperature. 

By varying the field the speed of the copper disc is varied 
80 that the indicator may move at shorter or longer time 
intervals. 

The electric drive is considered simpler than ordinary 
clock mechanism, having few parts and requiring no 
winding up, and as it is variable over a wide range large 
forces are available, thereby enabling adequate switches to 
be employed automatically; at the same time only 0:6 


ampere on an 80-volt circuit is consumed by the apparatus, 


of which 0:2 ampere is used in the regulator and 0:4 ampere 
on eight indicators. 

It is not to be expected that every furnace in a set of 
boilers will burn at the same rate, and even though fired 
regularly at even intervals, some fires may burn away more 
quickly than others. The idiosyncrasies of individual fires 
will, however, soon be learned, and firemen will accommodate 
their firing to those во as to produce comparatively uniform 
resulta. | 

These are minor troubles, Without some guide to regular 
firing, some of the fires will be omitted in their turn and 
others will become too thick. 

Where a large number of boilers are in several different 
stokeholds, and all are supplying steam to one engine 
department, it is necessary that each stokehold should be 
synchronised with the remainder. This done, and the rate 
of firing regulated for the lot, the work in each hold will be 
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fairly equalised. Though primarily designed for use in the 
Navy, there is no reason why the Kilroy apparatus should 
not be useful in stationary work also, when mechanical 
. stokera are not employed. 

In fig. 7 the electrical connections of the apparatus 
are shown, the circuit switches for four stokeholds being 
shown closed and the other four open. 

The apparatus has been fitted to H.M.S. Hogue, Sullej, 
Implacable and Bacchante, and the results have proved so 
satisfactory that orders have been placed for the fitting of 
10 additional vessels, seven of which are first-class battle- 
ships and the remainder first-class cruisers, 


WOLVERHAMPTON’S FOLLY. 


Wiru feelings of relieved regret we learn that Wolver- 
hampton bas committed itself vtterly to the surface contact 
system ; relieved, because we have long been a-weary of the 
eternal wranglinge, and somersaults, and general gymnastic 
displays, of the Council; regret, in that we are confident 
the Council bas been ill led, and has put a rod in pickle 
for their electors. 

The Council has published a comparative statement, 
showing estimated capital and annual costs of the overhead 
and Lorain systems as applied to the new routes. Taking 
the figures as they stand, we find that on the five miles of 
route now to be constructed, the Lorain system involves 
extra capital outlay on permanent way, electrical equipment, 
feeder cables, and cars, to the extent of £7,900 for double 
track wherever possible, and £5,800 for single track with 
passing places. 

This is equivalent to £1,580 per route mile extra for 
double track, and £1,130 per mile for single track. 

In these times, when every Corporation is feeling acutely 
that it can get money no more readily than private indi- 
viduals or companies, we might be pardoned for thinking 
that the reduction of the capital outlay on any echeme would 
be sounder finance than the undue inflation of it. Watering 
it really is, for it cannot be rightly urged that the revenue 
will be increased by any fruition of the added capital. 
Whether the system is overhead or surface contact, the same 
number of revenue~ arning cars would be run, and equal 
revenues would be earned, as there i8 no greater attraction 
to the travelling public in a car on one system than in a car 
on the other, and, obviously, less return will be made on 
the capital of the more costly gystem. 

We know already thst the cott of running on tbe over- 
head system is admitted to be less than on the contact 
aystem, and we gather from the comparative stetemert that 
the extra is estimated at 55d. per car-mile on double track, 
and 48d. per car-mile on single track. Far from the extra 
capital rendering the undertaking more prcductive tban it 
would be with the overhead system, it actually lessens the 
productive power by increasing the working expent ep, ard 
that not by an insignificant thousandth of a penny, but by 
ап amount per car-mile that is usually considered sufficient 
to cover the whole maintenance of the cars. 

Although the fact is not stated in a way to make its 
significance sufficiently clear to the lay mird, explanatory 
notes at the beginning point out that the figures of annual 
expenditure estimated for the overbead system on two routes 
are inclueive of the extra current consumption, main- 
tenance and renewals of the skates, magnete, batteries, &c., 
which would be fitted to enable the cars to get to and from 
the existing dejót. This still further increases the difference 
between the running costs of the two gays! ems. 

Have the people of Wolverhampton realised at any time 
during the controversy that, even when taking the figures 
mort favourable to the contact system, they are deliberately 
fining themselves heavily, solely in order that a town whicb, 
for the most part, cannot be termed picturesque, may be spared 
the barrowing sight of poles and wires, such as have been 
accepted readily by some of the most beautiful cities in 
Europe ? | 

Ав we have shown at some length in previous issues, the 
awakening of the ratepayers will be even more bitter than is 
foreshadowed by the official statement of comparative costa, 
for it is not likely that the maintenance costa given in 


all the official estimates have been unfavourable to the 
contact system. 

A pamphlet by Mr. Ernest White, addressed to the 
constituents of his ward in Wolverhampton, arrives 
opportunely to indicate concisely the history of a struggle in 
which he has been found, together with a few other level 
heads, consistently on the side of economy, inter-communica- 
tion and speedy settlement. Mr. White is one of those 
members of the Tramway Committee who lately resigned 
their positions, as a protest against the folly, of the majority. 

Let us take a glance at Mr. White's pamphlet. In 
February, 1900, the old company was bought out under the 
Act; but it was not until October that the Council decided 
unanimously to adopt the overhead system for the whole 
undertaking. Seven months after it had been decided to 
reconstruct two routes immedialely (May, 1901), and 21 
months after obtaining powers, there was no sign of electric. 
traction in the town. Alderman Mander then advocated 
the Lorain system, and bad little difficulty in arranging to 
have 11 wiles of it laid under an agreement, which in the 
sequel has proved of little value to the town. At the end 
of the period of trial a report, with which we dealt at the 
time, was prepared by the electrical engineer, and formed 
subject matter for a three days’ debate. The chairman of 
the committee here moved that altbough the Lorain Co. had 
not complied with the terms of the agreement, the system 
should be taken over subject to certain renewals. To this 
Mr. White moved an amendment that the system be thrown 
back on to the contractors. This, in fact, meant arbitration, 
and a majority of the Council accepted it. One month later 
this resolution was practically rescinded by a larger majority 
voling that fresh negotiations should be opened with the 
Lorain Co. by means of a sub-committee which was con- 
stituted entirely of men whose minds were fixed on the 
retention of the contact system. The suggestions of this 
sub-committee were 1 by the Council until they had 
been debated in secret. Mr. White says :—** At this meeting 
there was no printed or written report in the hands of the 
members of the Council, not even a written notice of the 
chairman's resolution, and figures were quoted which 
members had no opportunity of verifying. . . . " 

Nevertheless, nobody could have been greatly surprised, 
after so many instances of the oollective wisdom of the 
Council, to hear that the most, unstable majority on record 
had accepted the system at the company’s price. 

It only remained, after three years’ experimenting and 
palavering, to decide on the nature of the equipment of the 
remaining routes scheduled, and the Council have capped 
their folly by their last triumphant decision to instal the 
surface contact throughout. 

It is useless to conceal the fact—several of the councillors 
troubled not to conceal it in full Council—that the real 
reason for the suocess of the Lorain Co. lies not in any 
віссеге belief in the commercial euccess of their system, 
except perhaps іп the minds of a few of the lower councillors 
who would readily believe that the moon is made of green 
cheese if such a statement were made by a stronger miud 
and supported by figures, bot in a nothing lees than 
fanatical desire to be freed for ever from the attempts of the 
electric traction undertakings ekirting the borough to make 
real pbysical and through connection between the populous 
country about the centre and the centre iteelf. 

The facts that the rates are touching 10s, in the £, and 
tbat increases are foreshadowed, that the extra cost of the 
Lorain system on the most favourable estimate is to be over 
£5,000 per annum, that certain other recent ** reprcductive ” 
enterprises are turning out badly, all went for nothing when 
the majority ran amok. At this time of day, when free 
intercommunication is just as indispenes ble to the continued 
vitality of any district as tbe free circulation of bl od is to 
the life of every part of the body, it would bave seemed 


 etrange in any other but a Wolverhampton paper to read the 


professedly solemn opinion of several “ representatives " «f 
tbe people that tqo much was being made of the bus rides, 
of the horse-car rides, or of the change of cars which greet 
the traveller who leaves a trolley car outeide the boundary 
with the idea of getting to the heart of the town ; that, in 
fact, interoommunication was a bogey cry raised by 
wicked anti-municipalisers. It is very evident, of course, to 
any level-headed person—in which category are to be in- 
cluded the consistent members of the.minority on the 
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Council-—that intercommunication involving through run- 
ning of a company's cars on а corporation's track is by no 
means incompatible with municipal ownership, but is most 
certainly the soundest policy under the conditions existing 
in and. about Wolverhampton, and might be turned to the 
direct financial benefit of the town. 

The comparative statement mentioned above contains 
an estimate of the annual mileage on the new routes to be 
built. Is there any objection to our multiplying that total 
by 10d..to ascertain what will be the gross receipts? (10d. 
per car-mile used to be below the consideration of the chairman 
of the Tramways Committee.) Is there, further, anyone to 
say that the whole of this paltry 5 miles of route might not 
have been equipped and running on the overhead system by 
the end of 1901, at the outside, if the matter had been in 
capable hands’ From that time to now, and from now 
to the time when the construction should be completed if 
started immediately, gross receipts to the amount of £30,000 
might have been earned. How much of this sum could be 
credited to net revenue we will leave to the accomplished 
statisticians on the more powerful side of the Council; 
perhaps rather more than the net revenue earned by the 
horse vehicles that have been granted an unwarranted new 
lease of life in death. 

The attitude of the Council towards the «question of 
intercommunication is instructive in its simplicity. The 
Council views the subject as one having no connection with 
its own electors, but as a matter of so much gain or loss to 
the outside company solely. It says quite distinctly :—'* We 
have adopted the Lorain system, aud we are contented .to 
roll our cars about inside our unnatural confines. .You are 
mighty anxious to increase your receipts by offering the 
public rides on through cars, so, if you will equip your cars 
with an apparatus that costs а lot of money to put on, 
and keeps on costing more money to maintain, we may con- 
sider your running over our tracks—at a price.“ 

Wolverhampton offers one of the worst instances of 
unreasoning and eelf-destroying company-hatred that is to 
be found at tlie present time. 


NEW PATENTS APPLIED FOR, 1903 


Ox mptled expressly for this journal by W. Р.'Тномрвом & Co., Electrical Patent 
gents, » High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


21,318. . “ Improvements in or relating to electric switch-holders or key 
switches.“ С. Н, Davies, October 5th. | 

21,320. “Improvements in apparatus for clectrio signalling," C. Е. BRODIN 
and H. A. SCHEPELER. October bth. 

21,338. ** Improvements in or relating to typewriting telegraphs and to type- 
writing apparatus.” S. DE STEFANI. October 6th. 

21,344. Improvements in and connected with storage batteries." 
Wave. October th. 

21,359. ‘Improvements in arc Jamps for dark lanterns, cinematographs and 
similar apparatus." N. KoHLER. October 5th. 


E. J. 


21,863. “Improvements in electric accumulators.” J. E. G. MERAN. 
October 5th. 

21,886. ' Improvements in or connected with electric fuses or cut-outs.” J. H. 
MERCADIER, October oth. 

21,404. Electricity meter for alternating currents." SiEMkNs Bros. & Co., 
DID. (Siemens & Haiske, Actien-Geselischaft, Germany.) October6th. (Com- 
plete. 

21,405. Improvements in electricity meters for motors." SIEMENS Bros. 


AND Co., LTD. (Siemens & Halske Actien-Gesellschaft, Germany.) October 
5th. (Complcte.) 

21,466. Improvements relating to electric arc lamps." F. JEAN NOT and 
F. рк ZEA BERMUDEZ. (Date applied for under Patents Act, 1901, September 
12th, 1903, being date of application in France.) October 6th. (Complete.) 

21,493 Apparatus for perforating the type bands for automatic telegraph 
transmitting apparatus and the like.“ BiEMENS8 Bros. & Co., LTD. (Siemens 
and Halske Aktien-Gesellechaft, Germany.) October 6th. ( Complete.) 

21,504. “Improvements in electric meters." SOCIETE ANONYME DES ATELIERS 
DE MECANIQUE DE PRECISION DE TERRITET. (Date applied tor uoder Patents 
Act, 1901, October 1600, 1902, being date of application in Switzerland.) October 
6th. (Complete.) 

21,511. "Improved means of temporary holding electric light lamps by 
magnet.” L. B. MoLLAN and A. MiLLIN. October 7th. 

21,551. "Improvements in switches for use for electric lighting and power." 
К. QuANEY and W. C. Kirwan., October 7th. 

21.571. Improvements in apparatus for disinfecting telephones.” 
Tuns, R. H. Ssiru, and I. S. HARTLEY. October Th., (Compiete.) 


21,592. “Improvements in primary electric batteries." (i. SCHAULI. October 
h. 


N.J. 


21,592. Improved electro-magnetic signalling apparatus." SIEMENS Bros. 
AND Co., Lrp. (siemens & Halske, Aktien-Gesellschaft, Germany.) October 
"th. Complete.) 

21.596. An improved rheostat.” Е. М. Бнокт. October 7th. 

21,598. "Improvements іп self - replacement intercommunication tele- 
phones." F.PrrwxEKY. October 8th. 

21,0009. ''Electro-deposition of metals upon aluminium." J. Creswick and 
H.8Haw, October sth. | 

21,628. Improvements in accident, presenting or life-saving apparatus for 


electric tramcars and like vehicles.“ W. H. TAYLOR. October Sth, 


- 


ber 18th. 


21.632. Improvements for electric igniting devices for petards.” F. Heis. 
MANN. October 8th. P CLS 


21.687. Improved electrical alarm - clock." H. Peters. October Bth. 
(Complete.) 
21,652. An improved form of electric accumulator or secondary battery." 


J. M. DE LA Croix. October 8th. 

21,653. “Improvements in coherers for wireless signalling." T. E. CLARK 
and the Тнов. E. CLARR WIRELESS TELEGRAPH-TELEPHONE Co. October &th. 
(Complete.) 

21,700. “Improvements in electrical measuring instruments.” 
October 8th. (Complete.) 
21,717. Improvements іп a 
lines for electric traction." J. I. HarL. October th. 

. 21,7559. ‘Improvements in telephones, metallic circuit automatic secret 
inter communication instruments.” E. G. BRADNAM. October 9th. 

21,779. “Improvements in and relating to clcotric cells.” Т. HEFFERNAN. 
October 9th. 

21,791. ‘Improvements іп the manufacture of filamente for incandescing 
electric lamps." J. R. CRAwroRD. October 9th. 

21.830. Improvements in or relating to electric ignition apparatus for 
internal combustion motors and the like." E. W. LEWIS. October 10th. 
21.816. Improvements in trol'eys for electric tramways." J. N. Dauxcł x. 
October 10th, 


C. Beez. 


paratus to be used in connection with trolley 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Oo., 823, High Holborn, W. O., and at Liverpool, price, post free, dd. 
(in stamps). 


1902. 


22,023. “Improvements in insulators used for electrically dividing into 
sections trolley wires as used on electric railways.“ Н. Brecknell, E. M. 
Munro, and H. 1. Rogers. Dated October 10th. 

22,184. “Improvements in electrical signalling and controlling apparatus, 
chiefly designed for artillery purposes." Lewes & Kirke. (Seoret Document 
under Sec. 44, Patents, &c., Act, 1433.) Dated October llth. (Complete.) 

22 233. Improved electiio heating apparatus.” F. de Mare. 
October 13th. 

22,219. “Ап improved method of apparatus for the production of high 
frequency electric currents.“ R. Scharf. Dated October 13th. 


Dated 


22.1214. Improvements in electro-magnetic releasing mechanism for 
ei curia switches or cut-outs.” C. M. Dorman and R. A. Smith. Dated October 
oth. 

22,551. ''Improved electrical signalling system for railways.“ C. W. Mills 
and W. W. Piddington. Dated October 16th. 

22,783. "''lmprovements in electrical switches." Н. W. Cox. Dated 
October 20th. 

23,3239. ‘Improvements in sparking plugs for use in connection with the 


electric ignition systems of internal combustion engines.“ 
October 27th. 

23461. ''Improvements in magnetic apparatus for the distribution of current 
to electric tramways and railways by road contact." B. J. B. Mills. (A. Diatto.) 
Dated October 27th. 


Ј.8. Foley. Dated 


23,506. ‘* Improvements in electric arc lamps." Р. Hogner. Dated Octo- 
ver 29th. 
34,031. “Improvements in overhead guards for electric cars." T. T. Hindle. 


Dated November 4th. 

24,033. Improvements in and relating to oiling vertical electric motors 
which are worked intermittently, as in the case of driving centrifugal machines 
direct by an electric motor." J. W. MacFarlane. Dated November 4th. 


24,128. Improvements in electric motors, the invention boing applicable 
to electric fans." A. B. Holson, Dated November ith. 
25,175. Improvements in and relating to pendant, elcctrolier, and bracket 


electric switch connections." J. F. Smith. Dated November 17th. 


26,071. “Improvements іп the manufacture of arc lamp electrodes." R. 
Hoptelt. Dated November 26th. 
26,388. ‘Improvements relating to dynamo-electric machines.” . Sacerdote. 


Dated November 29th. 


26,967. "Improvements in sutomatic pressure regulators for electric 
co: lectors.’’ C. de Kando. Dated June 18th. 
27,090. “Improvements in apvaratus for working railway points and signals 


by electric power." Е. W. Webb and A. M. Thompson. Dated December 9th. 
27,657. ‘‘Improvements in and relating to arc lamps." T. L. Carbone. 
Dated December 15th. j 
27,933. Pneumatic device for automatically actuating the starting rheostats 
of electro-motors driving organ-blowing apparatus and for reducing the starting 
load of such motors." К. A. Cousans and I. B. Cousans. Dated Decem- 


28,002. Improvements іп and relating to arc lamps." T. L. Carbone. 
Dated December 19th. 


28,353. ''Improvements in electrolysing processes and appliances." J. 
Wetter. (Electricitats Aktiengesellschaft vorm Schuckert & Co.) Dated 
December 23rd. 


28,539. ‘Improvements in electro-magnets and armatures actuated thereby 
for translating electric current into motion." A. Favarger. Dated Decem- 
ber 24th. 


28,792. ‘Improvements in electric heaters and rheostats." M. C. Krueger. 


Dated December 30th 


1903. 
7,107. "Improvements in electric drilling machines.” R. Brebach. Dated 
March 27th. 
7,184. "Improvements in and relating to switching devices for inter-commu- 
nication telephones." E. L. Joseph and G. Gardner. Dated March 27th. 
7,530. ‘Improvements in or connected with means for electrically igniting 
miners’ safety lamps." B. D. Williams. Dated April Ist. 
7,697. ‘* Improvements in incandescent electric lamps.“ 


R.Drecker. Dated 


. April 2nd. 


7,700. "Improvements in electric fire alarms." J. W. Uytenbogaart. Dated 
April 2nd. 

7,713. "Improvements relating to electric switching arrangements.” W. E. 
Evans. (Allgemeine Elektricituts Gesellschaft, Germany.) Dated April 2nd. 

7,980. ''Improvements in self-registering electrically operated sectional 
targets." G. A. Peters. Dated April 6th. 

8,010. Improvements in and relating to an electric push contact device.” 
W.G. Heys. (The Richmond Electric Co., U.5.A.) Dated April 7th. 

8,021. “Improvements in induction motors.” A. L. Cushman. Dated Apri 
Tth. 


8,056. “Improvements in or relating to incandescent electric lamps.” A.J. 
Boult. (The American Miniature and Decorative Lamp Co., U.S. A.) Dated 
April 7th, 
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OCTOBER 30, 1908. 


No. 1,853. 


THE ACCIDENTS ON THE L. & Y. 
RAILWAY. 


THE occurrence of three serious accidents in one week in 
one district of the Lancashire and Yorkshire Railway Co.’s 
system, involving loss of life, personal injury, and serious 
damage to property, is another instance to show that 
however safe, comparatively speaking, railway travelling is 
in this country, we are not altogether immune from danger. 

These occurrences will, no doubt, be the subjects of 
inquiry in the ordinary way, and the usual reports of the 
inspecting officers may be looked for in due course, when 
blame for neglect will doubtless beapportioned. It would be 
altogether improper to criticise these occurrences at this 
stage, before a full investigation has been made, but it is 
not out of order to point out that, under the rules for the 
signalling of railways, the combinations of traffic which 
have resulted in the disasters are not allowable, and that 
railway companies provide, at great expense, apparatus 
which is intended to afford all the information necessary to- 
prevent disasters of the character under consideration. 

It must also be remembered that the system of signalling 
in use on railways is one prescribed by an Act of Parlia- 
ment, which conferred on the Board of Trade power to com- 
pel railway companies to provide certain apparatus to ensure 
the safety of traffic; and that the requirements of that 
Department of State in connection with the Act have now 
been formulated for some 11 years. It may be said at once 
that the requirements are not necessarily of an onerous 
character, and that railway companies, generally, have not 


required the stimulus of compulsion, which from the passing 


of the Act, would seem to have been necessary, to make 
their lines as safe as poesible. 

To those who have given attention to the subject the 
causes of similar accidents to the above are obvious. 
The system of working is perfect—so long as it is carried 
out in accordance with the rules laid down; and the 
apparatus provided is adequate—so long as it is duly worked 
and observed. It is the human factor that has, in the 
great majority of cases, been found wanting in the applica- 
tion of the system. Human ingenuity can design and draw 
up rules and regulations which can plainly direct the execu- 
tive under all the multifarious conditicus of railway working, 
and so dove-tail them that there is no weak place in the 
composition apparent from inspection. But human falli- 
bility has on scores of occasions rendered all the careful 
preliminary work of no awäil, and the results have been 
followed with the usual tgdiously detailed reports of investi- 
gations—the results of which could be foretold before the 
inquiries commenced—gnd the usual local recommendations, 

Of what ultimate use are the reports and recommendations, 
of which there have ееп such large numbers? Do they 
in the slightest degreq diminish the number of accidents ? 
If во, how do we find! accidents of the same character con- 


tinually recurring; varying only, in their main cause, in the 
D 
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majority of cases, from neglect on the part of drivers to 
neglect on the part of signalmen? Is not the trouble too 
deeply seated to be affected by local recommendations ? 
Are the requirements formulated by the Board of Trade in 
1892 во full as to meet the conditions which are found to be 
the causes of the great majority of accidents on railways? 
Are the requirements drawn up as clearly and intelligently as 
they might be, or even as fully as the regulations of the 
companies work:ng to these requirements ; or have they been 
drawn up with so great a regard to the fetish of independent 
initiative, individuality, and want of common action that 
has been so great a characteristic of this country for the last 
half century, as to render them ineffective ? 

Consider the requiremerta of the Board of Trade under 
the Act of 1889 for the mechanical interlocking of points 
and signal levers, and contrast them with those dealing with 
the electrical equipment. Could апу contrast be greater? 
In one case we have tue most precise details of the results to 
be obtained; in the other the vaguest possible statement 
under a heading whichis not appliceble. Of the interde- 
pendence between the various portions of the whole equip- 
ment for signalling there is not the faintest recognition in 
the requirements. For all the evidence the regulations 
afford, they might as easily have been drawn up by “ the man 
in the street as by those having expert knowledge of the 
conditions to be met ; and yet these requirements were not 


formulated in advance of the application of the system, but 


followed its introduction at such a respectable interval of 
time as should have afforded ample opportunities to ascertain 
previously unrecognised weaknesses, or defects, from actual 
working. | 

All this, of course, goes to show that the Board of Trade 
follows, where, from its claims to be the guardian of the 
public, it should lead, and notwithstanding the innumerable 
reports embodying the weak points of the system which have 
been submitted by its inspecting officera, it shows no signs of 
any intention to amend its requirements. | 

If supervision of the working of railweys is necessary in 
the interests, of the traveller, it should be effective, or it will 
degenerate into an expensive farce. At present the results 
obtained are of a negative character, and it would be better 
to leave the companies to their own devices than to interfere 
in a non-effective fashion—to investigate in order to appor- 
tion blame, or to make suggestions that are obvious to every- 
опе afler the occurrence. The railway companies themselves 
are alive to the fact that beyond the destruction of property, 
and the expenses of compensation which serious accidents 
involve, the traffic of a line with a bad reputation will 
inevitably Buffer, and they know that it is to their own 
interests to keep the public mind in equanimity on this point. 
For this reason further suggestions by the Board of Trade, to 
meet what are undoubtedly weak points in the general system 
of signalling, would not meet, with so great a resistance from 
the railway companies as might otherwise be expected. The 
present attitude of the Board of Trade, however, indicates 
too great а fear of the responsibility to be incurred from 
definite recommendations. \ 


\ 
В —— 
+ 


Іх this issue we publish the concluding 
article of a series to which a detailed 
analysis of the recently published accounts 
of the Glasgow Corporation telephone department has given 


Municipal 
Telephony. 


rise. In view of the figures that result from a proper com- 
parison of the acconnts and the statistics of the plant, the 
complacency with which the outcome of the Glasgow tele- 
phone venture is regarced by the majority of the Telephone 
Committee, and of the Town C.uncil itself, is truly remark- 
able. It seems hardly ciedible tbat the members of the 
Telephone Committee can be во very uninformed as to the 
real status of the enterprise ав they appear to be from the 
Town Council discussions. It is comprehensible that the 
Council, ав a body, should fail to appreciate the difference 
between instruments and subscribers’ lines, and its 
bearing on ‘ће accounts; but what is excusable in the general 
gathering of the Council is quite otherwise in the Committee 
having direct charge of the system. If any attention is 
paid to the periodical reports and statistics which it is the 


duty of such a Committee to receive and examine, the dis- 


tinction between lines and instruments is bound to reve:l 
itself. 

As we have shown, it is by citing the total number of 
instruments of all kinds in such a way as to give the im- 
pression that the actual number of subscribers was meant, 
that such an exaggerated idea of the progress of the Glasgow 
Corporation telephone system is afloat. By this means, too, 
the great difference between the actual capital cost and the 
estimated cost has been kept in the background. This 
difference amounts to over £88,000. That is, on the basis 
of the estimate on which the work was undertaken, the 
7,441 subscribers’ lines existing at May 31st, 1903, should 
have cost a total of £171,515. The actual cost was 
£259,744, or an excess of £88,229 (more than 50 per cent.) 
over the estimated cost. The figures can hardly have 
revealed themselves in this guise to the Glasgow Telephone 
Committee, or their defiant attitude toward all sensible 
criticism would necessarily have lacked something of its 
stolidity. But now that the facts have been put in their 
true light, we shall be curious to see if success will be 
proclaimed with the same pawky air of Scotch superiority 
as heretofore. 

Есеп though a mistake of large dimensions had been 
made in estimating the cost of establishing the businers, 
the Glasgow Corporation might still be able to claim a sort 
of succés d’estime had they been able to show conclusively 
that they were able to operate it as cheaply as was estimated. 
But the accounts do not show this at all conclusively. A 
“surplus” of under £1,700 is screwed out of a full year's 
working by dint of omitting depreciation entirely, and of 
charging to capital expenditure much that should properly 
be charged to expense. A careful consideration of there 
omissions indicates that the accounts, instead of yielding a 
credit balance of £1,700, should show a deficit of over 
£21,000. The omission of depreciation was but to be ex- 
pected, as the alternative would have been to show a heavy 
loss; yet the most elementary prudence would dictate, in 
face of the terms of the licence and of the obsolete character 
of the telephone plant which Glasgow has chosen to con- 
struct, a depreciation fund on most liberal lines. As to the 
charging of expense to capital account, it is not clear from 
the accounts to what amount this has been done, but there 
is prima facie evidence that it has been done to a consider- 
able extent. Indeed, the high capital cost of the system is 
partly accounted for in this way, as every device has been 
resorted to in order to secure cheapness, yet the plant comes 
out at about the price of a really modern system. 

As a matter of plain common-sense fact, the Glasgow 
Corporation is engaged, as far as its telephone system is 
concerned, in an attempt to do the impossible; or, at all 
events, the unprofitable. It is selling for 10s. what costs at 
least 168. to produce. No system of book-keeping, no mani- 
pulation of figures, no amount of rhetoric and argument at 
Council meetings can alter the real facts, or for long prevent 
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them from becoming thoroughly well known. As Lincoln 
said, You may fool all of the people some of the time, you 
may fool some of the people all of the time, but you can’t 
fool all of the people all of the time.“ The sooner the 
Glasgow Corporation recognises the force of this homely 
aphorism the better. 


A FRIEND has, during the past week, 
sent us for perusal a specification sent to 
him by а manufacturer, who evidently has accepted from а 
British municipal authority a contract containing the same 
clauses, The specification asks for the supply of three 
15-H.P., one 10-H.P., and one 5-H P. direct-current motors, 
the necessary starting resistances, a portable drill, small 
power hammer, blowing fan and electrically-driven air com- 
pressor, and aska for detailed prices for each item. The 
terms of payment are 80 per cent. on delivery, and 20 per 
cent. six months after the machines are set to work. This 
may be an indefinite period, for the contractor only delivers 
the material on site, and there is no obligation on anyone to 
see that it is put to work. In giving prices, the contractor 
is asked what discount he can allow, as if the original trade 
allowance had not been swallowed up by the costs of packirg 
and delivery, as well as the risks he must undertake under 
the contract. Disputes are to be subject to the final deci- 
sion of the general manager of the corporation which iesues 
the specification, whose awards may be made legally bind- 
ing on the application of either of the parties. The con- 
tractor may not sublet without distiactly giving all particu- 
lars in his tender, or being subject toa fine of £100. He 
must pay Trade Union rates, or those agreed on as equiva- 
lent thereto by Trade Unions and employers; must either 
deliver by contract date under pain of instant cancellation of 
the order, or withhold delivery for an indefinite time without 
extra charge; and, as a last resort, be liable for any demands 
which may be made by His Majesty’s Factory Inspector. 
Seeing that the contractor is not consulted on this matter, 
it is surely unfair to place any such liability on his shoulders. 
The conditions are hardly creditable to the Corporation 
responsible for their issue, and we thoroughly approve of 


our friend's decision not to tender to any such unfair con- 
ditions. 


Unreasonable . 
Demends. 


THE result of the appeal in the action 
Wilde v. Thompson, which is reported 
elsewhere in our pages, will be welcomed by every lover of 
freedom and justice in technical literature. Во little 
importance was attached to the contentions of the appellant 
that Dr. Thompson’s counsel was not even called upon to 
reply to them. It is to be regretted, however, that, in 
spite of the unsuccessful result of this and similar actions, 
the winner gains a Pyrrbic victory, for, even when the 
a sailant is ordered to pay the costs of the action, the object 
of his attack is put to very great expense, inconvenience and 
worry. Not only so, but serious misstatements may be put 
forward, which, if unchallenged, may produce totally wrong 
impressions upon the public mind. For example, in the 
present instance, it was stated by the appellant’s counsel 
that the former enjoyed the universal reputation of being the 
inventor of the dynamo; needless to say to a technical 
audience, that the immortal Faraday, the father of electrical 
engineering, clearly enunciated the fundamental principles 
upon which the dynamo is based. Moreover, not only did 
Faraday use steel magnets, but also electro-magnets in these 
researches, thereby completely anticipating his successors in 
this subject. We willingly accord to Dr. Wilde the honour 
which is undoubtedly his due, of having made great im- 
provements in the practical construction and applications of 
dynamo-electric machines; but we decline to add to his 
fame at the expense of that of Michael Faraday—to say 
nothing of the many other inventors who bore a large 


ehare in the evolution of the modern dynamo - electric 
generator. 


Vexatious 
Litigation. 


OUR PORTRAIT PLATES. 


WiTH this issue of the ELECTRICAL. REVIEW our readers 
will receive a special supplement comprising portraits of 
200 chief engineers of electricity works of the United 
Kingdom; a greater number would have been included, had 
it been possible, but it was only when we had commenced 
the collection of photographs for the purpose that we 
realised the exceeding modesty of our station friends. Some 
pleaded their unwillingness to appear in so public а manner. 
Others were unprovided with photographic portraits of them- 
selves; whether the deficiency was due to the excessive 
demand for such on the part of their feminine acquaint- 
ances, or to other causes, was not usually stated. One 
engiueer stated that he had not been photographed since he 
was five years old, and he did not suppose his portrait at 
that age would be of interest to our readers; but we are 
disposed to think that, on Ше contrary, they would have 
been keenly interested! Another, in forwarding his photo- 
graph, remarked that he would be glad to see all his brother 
engineers hanging in his office—but kindly added, in por- 
trait form ! | 

The photographs commenced arriving in June, and were 
still coming in up to the middle of September. We offer 
our thanks to all who have favoured us with their 
assistance, and our regret that we have been obliged to keep 
them waiting so long. While the utmost care has been 
taken in order to append the correct name to every portrait, 
80 many photographs came to hand without either name or 
addres; attached, that we frequently experienced great diffi- 
calty in their identification; we sincerely trust that our 
efforts to ensure accuracy will be found successful. 

No attempt whatever has been made to classify the por- 
traits: we therefore append an alphabetical index, giving 
after each name the number of the plate, followed by that 


of the line in which the corresponding portrait will be 
found. 


Acland, R. L. (I. 2) Gamlen, R. L. (II. 4) Pilling, J. (II. 7) 


Appelbee, №. (I. 5) Gay, A. (II. 8) Pinkerton, Н. W. (I. 9) 
Atchison, C. C. (II. 4) Gibson, S. C. (I. 8) Poulton, F. G. (II. 9) 
Bache, W. J. (I. 6) Gray, H. (I. 3) Proctor, Н. Faraday 
Banister, A. N. (І. 2) Griffin, J. G. (II. 4) (II. 9) 


Raine, A. D. (II. 5) 
Richardson, H. (II. 19) 
Rider, J. H. (II. 6) 
Ridley, E. (I. 1) 
Robertson, J. A. (II. 5) 
Robins, F. J. II. 1) 


Barber, A. E. (II. 2) Grimsdale, W. H. (I. 1) 
Hadficid, J. W. (І. 6) 
Hanning, F. 8. (I. 6) 
Hansom, О. (1. 16) 
Hanson, A. С. (I. 1) 
Harrison, H. (I. 7) 
Heath, G. E. (I. 9) 


Bentley, C. W. (II. 2) 
Bird, A. G. (I. 5) 
Birkett, В. (I. 8) 
Blackman, A. (II. 1) 
Blaikie, J. R. (II. B) 
Blake, A. W. (II. D 
Blascheck, C. A. (I. 2) 
Bolton, W. F. (II. 2) 
Boot, H. L. P. (II. 8) 
Boyd, W. (II. 4) 
Brandreth, W. E. (I. 7) 
Britton, 8. E. (I. 10) 
Bruce, С. A. (II. 10) 
Bryant, G. (I. 3) 
Brydges, J. К. (I. 10) 
Bulfin, I. (I. 4) 
Burbridge, J. (II. 7) 
Burnet, C. D. (I. 4) 
Caldwell, H. C. (II. 10) 
Cainpion, R. H. (II. 4) 
Carter, G. H. (I. 8) 
Carter, А. J. Н. (II. 8) Joyce, W. H. (I. 6) Smith, C. B. (II. 2) 
Cawthra, J. H. (I. 9) Kennedy, Dr. A. B. W. Smith, G. E. (I. 8) 
Chamen, W. A. (II. 10) (II. 7) Sinith, J. J. (II. 6) 
Charlton, G. (II. 9) Kilgour, M. H. (II. 7 Smyth, J. M. (II. 1) 
Chattock, R. A. (I. 3) King, L. H. (I. 4) Binyth, M. G. (11. 10) 
Christie, J. (I. 5) Kinghorn, D. M. (I. 1) Snell, J. F. C. (II. 7) 
Clarke, J. B. (11. 6) Knight, J. D. (I. 7) Spenser-Yates, R. G. (I. 8) 
Clegg, 8. (II. 6) Lambert, J. (I. 8) Sprunt, Н. УУ. (11. 10) 
Clothier, T. D. (II. 1) Langford, W. (II. 8) Staniland, N. (II. 3) 
Colebrooke, W. Н. F. Lee, A. E. (II. 8 Stiven, E. B. (I. 2) 

(1. 10) Leech, S. G. (I. 10) Storey, P. (II. 9) 
Colson, А. (II. 9) Leeming, W. J. (I. 7) Sutherland, C. J. (I. 6) 
Cooke, W. H. (II. 8) Le Hossignol, A. E. (I. 89 Taite, C. D. (I. 2) 
Cooper, A. T. (II. 1) Lironi, V. G. (1. 2) Talbot, Н. (I. 10) 
Cooper, A. G. (1. 9) Lunn, J. R. P. (I. 1) Tapper, W. C. P. (II. 7) 
Cottam, G. H. (II. 8) M'Cowen, V. A. Н. (II. 1) Taylor, H. M. (I. 8) 
Cowell, С. A. (I. 10) McHafrie, H. G. (I. 1) Tester, W. A. (II. 2) 
Crook, R. M. (I. 9) McInnes, С. F. (I. 6) Thomas, Н. N. (II. 8) 
Cross, E. (II. 6) McLean, J. G. (II. 2) Thornhill, E. B. (II. 
Crowther, J. P. (I. 8) McMahon, J. (I. 8) Tomlinson-Lee, H. 
Davis, A. L. (IT. 8) McMahon, P. V. (II. 7) Tudman, A. R. (II. 6) 
Day, A. A. (I. 3) Marshall, R. (I. 7) Turnbull, C. (II. 8) 
Dickinson, H. (1I. 9) Marshall Harriss, G. (1. 5) Tweedy, R. N. (II. 8) 
Dixon, H. (II. 9) Maxwell, H. B. (II. 2) Tyson, T. (1I. 6) 
Metzger, G. F. (I. 9) Ullmann, W. C. (1. 7) 
Milns, W. E. (I. 5) Vaudrey, J. C. (II. 3) 
Milton, C. O. (I. 5) Vincent, W. H. (I. 10 
Уол кошу, С. R. (I. ) Waterland, А. J. 
Munro, H. D. (II. 5) (11. 10) 
Nalder, H. H. (I. 7) 
Parkinson, С. F. (II. 9) 
Partington, Т. (1. 8) 
Partridge, G. W. (II. 5) 


Robinson, L. L. (II. 10) 
Hedgcock, A. J. (I. 5) Rogerson, W. M. (I. 2) 
Hesketh, T. (II. 1) Russell, C. N. (II. 7) 
Hewlett, E. F. J. H. (II. 9) Rutherford, A. P. (І. 2 
Hightield, J. 8. (I. 10) Rye, A. N. II. 5) 

Hill, J. G. (1. 9) Salter, J. R. (II. 8) 
Hoadley, E. E. (II. 4) Salter, G. (I. 1) 

Holden, F. G. (I. 3) Schofield, 8. D. (II. 5) 
Horsfall, W. M. J. 4) Schultz, G. (II. 5) 
Hunter, W. D. (II. 2) Scott, J. G. (II. 3) 
Ingram, E. L. (I. 4) Seabrook, A. H. (II. 4) 
Jackson, G. H. (I. 7) Senior, J. (I. 4) 

Jensen, W. (II. 7) 
Johnston, C. M. (II. 1) 
Jones, F. W. E. (I. 1) 
Jones, Н. (II. 9) 
Jones, J. F. (I. 2) 
Jones, 8. D. (I. 9) 


Shaw, J. (I. 10) 
Sheardown, P. S. (II. 9) 
Sillery, W. (I. 3) 
Simpson, F. А. (1I. 8) 
Sisson, W. H. (I. 6) 


Dobson, S. T. (II. 8) 
Downe, R. 8. (I. 5) 
Duesbury, T. (I. 8) 
Edgcombe, J. E. (II. 6) 
Ellis, A. (II. 8) 

Ellis, J. E. (II. 6) 
Endean, J. W. (I. 6) 
Farrow, A. E. (I. 9) 
Fedden, S. E. (II. 5) 
Fell, A. L. C. (I. 1) 
Foster, Н. F. (I. 2) 
Francis, F. H. (II. 5) 
Francis, O. F. (I. 6) 
French, А. Н. (II. 9) 
Fuller, A. J. (II. 3) 


Watts, Н. W. (I. 7) 
Watts, P. J. (II. 10) 
Warburton, H. N. (II. 10 
Whieldon, А. W. (II. 5) 
White, P. F. (II. 4) 
Wilkes, A. (I. 5) 
Wilkinson, F. A. (I. 3 
Wilkinson, G. (1.4) 
Wyld, W. (II. T) 

Wyllie, А. (I. 4) 


Perry, J. (I. 4) 
Pickersgill, A. (I. 9) 
Pilcher, O. A. (I. 4) 
Pilditch, G. F. (II. 4) 
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ALTERNATING CURRENT GENERATORS. 
AT PRESTON. 


THE direct current type of generator which Messrs. Dick, 


Kerr & Co. have supplied to many of the lighting and tram- 


way authorities in this country and abroad has been com- 
monly accepted as one embodying the highest skill in 
design and success in manufacture. 

With the rapid development of three-phase plant for 
lighting, railway and power work, it was natural that the 
great facilities which the Preston Works possess for the 
manufacture of the largest machines should be directed to 
this class of generator, and during the past 18 months some 
very important machines have been under construction. 

For a long period it was а standing reproach to British 
enterprise that engineers of English 
tramway and lighting systems should 
be compelled to obtain their alter- 
nating machinery from abroad. What- 
ever may have been the reason for 
the stationary position of English 
manufacturers, there is now, except on 
а question of price, no longer any 
necessity for purchasers to go either to 
the Continent or to the United States. 
To whatever purpose the machines are 
to be applied, whether for transmission, 
for tramways, for railways, or for col- 
lieries and works, the requirements can 
be adequately met by home manu- 
facturers. 

Though starting comparatively late in 
the manufacture of polyphase machinery, 
English shops have not been entire losers, 
for, by & process of selection, they have 
been able to avoid many features of 
design which did not epecially commend 
themselves to English engineers. In 
other words, it has been possible, by 
utilising the experience of foreign manu- 
facturers, to adapt and adopt designs 
which are more suitable for home con- 
ditions, and in consequence therefore it 
may be claimed for English productions 
that they will be free from many of the 
objections inseparable from foreign 
made machines. | 

In addition to having carried out some 
important developments in alternating 
current practice, Messrs. Dick, Kerr and 
Co.’s works are engaged in manufacturing 
other special apparatus. High pressure 
switch-gear now ranks among their 
productions, and motors, direct current 
and alternating, for power purposes, with 
the necessary controlling mechanism, 
have become part of the standard 
machinery turned out at Preston. This 
extension into lighting and power work has necessitated 
some important additions to the works, a new bay some 
450 ft. long and 60 ft. wide having been recently 
completed. 

Among the orders for polyphase plant which Dick, Kerr 
& Co. are completing may be mentioned the folloving :— 


London County Council Two1,500-xw. (alternating). 
Ditto Twelve motor-generators, each of 300 Kw. 


Ditto Three i 50 kw. 


» 3, 
Horndean Tramways... Two motor-generators... each of 200 xw. 
Portsmouth Corporation Two motor-generators... each of 200 Kw. 
One alternator ... 900 Kw. 
Sydney ... Two alternators ... ... ... 600 xw. 
Six motor-alternators... ... ... 300 kw. 
Stalybridge ... ... Three alternators... ... each of 500 Kw. 
Malvern... E Two alternators ... ... each of 100 Kw. 
Fulham .. One alternator ... 600 KW. 
Osaka ... ... One alternator... . . £10 Kw. 
Durban. Onealternator ... ... 500 Kw. 
Lakefield Portland Ce- f One alternator... ... 1,000 Kw. 
ment Co., Ontario. One alternator ... ... ... 450 xw. 
Shawinigan Water and 
Power Co. Montreal... One alternator ... 3,750 Kw. 


Metropolitan Electric 
Supply Corporation. Eight motor-alternators, each of 500 Kw. 


And amongst others may be mentioned complete plant 
comprising generators and sub-station machinery for the 
Lancashire and Yorkshire Railway, Leeds and Wakefield 
Light Railway, and Tokio Electric Tramways. — -E 

In the design of polypbase alternators, due regard must be 


‘paid to the purpose for which they are to be used, and though 


the variations necessary to meet such special circumstances are 
only of a minor character, they affect to a considerable extent 
the performance of the machines under working conditions. 
It is the adequate meeting of such conditions which deter- 
mines the success of a design. In general, however, the 
following description covers the main features of the Preston 
alternator :— Өй ма 

The rotor spider is made of cast-iron, and is of strong 
design, the hub being provided with a flange for bolting to 
the engine fly-wheel. It is invariably pressed on to the 
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Dick, KERR STANDARD 1,500. kw. THREE-PHASE ALTERNATOR, 


shaft by hydraulic pressure, and then keyed in place. On 
the spider rim, dove-tailed laminations are fixed by means of 
machined bolts and cast-iron flanges, the pole-pieces being 
then bolted on. The laminations аге built up in such a way 
that ample spaces are provided at defined positions, the 
number and size of ventilating spaces being dependent on the 
width of the stator. 

The pole-pieces are made of laminated steel, held together 
between two cast-steel end-plates of strong construction. 
The upper part is constructed of T shape in order to securely 
hold the field coils in position. The lower part of the pole- 
piece is dove-tailed for fixing on the rim of the rotor, it 
being then held in position by means of keys. The removal 
of field coils is effected by sliding the pole-piece from the. 
dove-tailed groove parallel to the shaft without disturbing 
apy other part of the machine, such an arrangement being 
of extreme convenience, not only when it is necessary to 
remove a field coil, but also for the removal of a stator coil. 
It should be added that the design and sbape of the pole- 
pieces give a distribution of lines of forces in the air-gap 
calculated to produce an approximately sinusoidal wave of 
E.M.F. 
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In the winding of the field coils, it is obviously a 
mechanical advantage to use edge-wound strip, so whenever 
the excitation voltage permits, the field coils are wound with 
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600-k&w. Two.PHASE STEAM ALTEBNATOR, FULHAM. 


а single layer of copper strip on edge, insulated between 
the turns by means of specially prepared fibrous material. 
The external surface of the windings is left practically bare, 
being protected merely by insulating varnish, which allows a 
rapid radiation of heat. In its assembled form, the general 
appearance of the rotor is shown in the figure on p. 690. 
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of the stator relative to the rotating field. "The general 


. construction of the stator frame is shown in the illustrations 


on the following page. 

The frame is made of high-grade cast-iron, and is 
designed to allow complete ventilation of the laminations 
and at the same time to secure rigidity of the frame. 

The core is made up of thoroughly annealed soft iron 
laminations, the individual laminations being well insulated 
from each other, to minimise eddy current logses. The 
laminations are held in position in the frame by means of 
machined bolts. 

The winding is formed of separate coils, thoroughly 
insulated, having great rigidity, and а well-defined 
mechanical shape. The coils are former-wound, embedded 
in rectangular slots, and held in position by wooden wedges, 
and can be easily and quickly replaced. The upper and 
lower halves of a machine are shown on p. 690, with some 
of the assembled coils in position. 

The connections between the stator coils are made by 
means of highly insulated cables, and are easy to trace. 

The coils are protected outside the laminations by means 
of a cast-iron shield, in sections, bolted to the frame and 
easily removable. This shield is perforated, and does not 
interfere with the ventilation of the stator winding. 

The collector is composed of rings of suitable metal, fixed 
to the shaft next to the rotor by means of a spider and 
insulated pins, ample provision being made for free air 
circulation round the same. | 

The brushes аге made of carbon, of ample surface, are in 
duplicate, and can be set and replaced while the machine is 
running. The brush-holders are so constructed that the 
current will not pass through moving joints or tension 
springs, and will allow for tension adjustment. 

The operation of testing completed alternators is of the 
utmost importance, and every machine is subjected to the 
severest testa before leaving the works, If a generator 
passes the high pressure test which is always imposed on 
the coils, it is extremely unlikely to break down after 
erection, because the humidity of the atmosphere in the 
neighbourhood of the works is so marked; while this is a 
condition extremely suitable for the staple industry of the 


Dick, Kane 3, 750-xw. THREE-PHASE ALTERNATOR FOR SHAWINIGAN Еліт, OANADA. 


The stator frame, even in the largest type, is built in 
two halves, which are securely bolted together by means 
of finished bolts. The lower half of the frame is provided 
with feet, which rest upon the foundation bed-plate. In the 
larger machines the lower part of the under-frame is pro- 
vided with a special screw for vertical and horizontal centring 


district, viz., cotton spinning, it means that very high 
insulation is necessary to meet the rigid testa. 

Of the two machines specially inspected on the occasion 
of a recent visit to Preston, in which we took part, 
one is a standard 1,500-kw. three-phase alternator, which 
is illustrated on p. 688, and is intended for railway 
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working; the machine is t. be coupled to a horizontal 
engine, by Messrs. Yates & Thom, and'gives its full output 
at 6,600 volts and 25 cycles per 
second. The second is a two-phase 
generator of a capacity of 8,750 KW., 
and has been constructed for the 
Shawinigan Falls Power Co., Canada. 
It is to be coupled to an Escher-Wyss 
turbine, running at 180 revolutions per 
minute, the frequency being 30 and the 
voltage 2,200. Quite a number of 
machines have been built at Preston 
for export to Canada, where competition 
with the United States is exception- 
ally difficult. This points to the 
possibility of business being secured 
under а favourable tariff, and it 
establishes once for all the fact that 
confidence has been renewed in English 
electrical machinery. Not only are 
Messrs. Dick, Kerr & Co. sending ma- 
chines to Canada, but the ramifications 
of their business are enabling them to 
secure extensive orders for electrical 
machinery in Australia, Japan, South 
Africa, India, and other places 
abroad. 

It remains to be added that the 
alter.^tors have been constructed to the 
desir us cf Mr. A. P. Zani, who, possessing 
uni ле experience in alternator design 
gained both in the States and on the 
Continent, has been enabled to improve and modify in the 
direction of sound mechanical design and efficiency of per- 
formance. Mr. Zani, it should be stated, has the co- 
operation of a very able staff of engineers, wlio poasegs 
exceptional ability and knowledge of polyphase work. 
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THE RAMSGATE TRAMCAR ACCIDENT. 
| Boarn оғ TRADE REPORT. 


Ілюот.-Сог. Vox Donor has issued his repor: on the accident 
which occurred on August 12th, at Ramsgate, о": the system of the 
Isle of Thanet Light Railways Оо. A report of tao inquiry appeared 
іп the ErrorRICGAL Review for August 28tn, page 333. After 
briefly describing the lina and the occurrence he comes to the fol- 
lowing oonclusion :— 

Driver Collins’s evidence was to the effect t hat he had his car 
well under control until he had nearly reached the bottom of the 
steep gradient, when the car seemed to shoot away and he lost con- 
trol of it. He stated that he applied all his brakes and reversed his 


CARCASE OF STATOR. 


current, but without any effect; he accordingly released all his 
brakes and shouted to the conductor to apply the brakes at his end 
of the car, but the conductor was unable to do so before the colli- 
sion occurred. The car was therefore at the time of the collision 
running freely down a gradi?nt of 1 in 30. 

Collins attributed his losing control ofthe car to the fact of the 
nu и greasy and to his sanding arrangements having suddenly 

ai о act. 
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“ As regards the state of the rails it is quite probable that they 


were in a greasy condition, but, as it had only just commenced to 


1,500-Kw. ALTERNATORS FOR THE LONDON County COUNCIL. (рертғовр.) 


rain, Collins should have been prepared for this being the 
case 


“ As regards the alleged failure of the sanding arrangements, 
Collins admite that they were acting efficiently up to the moment 
before the run-away occurred. The sand-hopper was examined 
after the accident, there was still sand in it, and the valve which 
releaged the sand was found to be working correctly. There is no 
evidence therefore to confirm Collins’s view that the sanding 
arrangements failed. 

“ As regards the fact of the reversed current having had no effect 
in stopping the car, this is accounted for by the fact that the trolley 
had at that time left the wire, though at the moment Collins was 
quite unaware of this fact. 

" But the apparent failure of the brakes is not so readily 
explained. 

* The hand brake and the rheostatic brakes in use on these cars 
are of the usual type but the track brake is of a novel design, which 
Ido not think is in use on any other tramcars in the United 
Kingdom. It is a form which, it is understood, was designed by 
Mr. Humphries, the resident engineer and manager of the company, 
and was fitted to the bogie cars on these lines in accordance 
with the instructions of his directors. 

“It consists of two steel skates, one of which is fixed in front of 
one of the large wheels at either end of the car. The two skates 
work independently of each other, each being applied from the 
platform at that end of the car near which it is fixed. When 
released, the skate is pressed by a spring between the wheel and 
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CouPLETE ROTOR oN TEMPORARY SHAFT. 


the track, the spring tending to force the skate under the wheel, and 
thus bring the weight carried by that wheel on to the skate. 

* This brake was primarily designed to prevent cars from running 
back. With this object, the conductor at the rear end of acar 
releases the skate at his end before commencing to ascend a steep 
gradient; the skate accordingly slides in behind the big wheel, an 
if that wheel should commence to revolve in the backward direction, 
the weight would immediately come on to the skate, and the speed 
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would be at once checked. This brake appears to be an exceedingly 
effective way of checking cars when running back, and the company 
inform me that they have found it very efficient for that purpose. 

“Bat it is further claimed for this brake that it is equally 
effective in preventing cars from running away in the forward 
direction. In this case the brake has to be applied by the driver. 
The skate slides in in front of one of the big wheels at the leading 
end of the car, and if that wheel be revolving in the forward 
direction, the weight immediately comes on to the skate, and the 
speed of the car is at once considerably checked. The brake is 
undoubtedly a powerful one, and if the wheel is revolving at all 
fast, the car is brought up with a considerable jerk. 

“But аз undoubted defect connected with this brake is that it is 
impracticable to apply it on the level before commencing to descend 
a steep gradient; for, when once it is applied, the wheel skids, and 
it would then not be safe to apply current to start the car; it is not, 
therefore, available for easing a car down a steep gradient, as is 
done with the usual form of slipper brake, and tae company inform 
me that it is never used in that manner. Ав far as forward running 
is concerned, it is only available as an emergency brake to check 
the speed of the car when it has got out of the control of the other 
brakes. 

"A further defect appears to be that unless the wheel in front 
of which the skate is applied is revolving, the spring will not 
suffice to force the skate under it; if, therefore, the wheel is 
skidding, the brake does not come into action, or at all events only 
partially so. 

"It is admitted, therefore, that the car which ran away on this 
occasion started to descend the 1 in 1? gradient without any slipper 
brake being applied to it. It is probable that the driver's loss of 
control was primarily dueto his running too fast down this portion, 
and then to his applying the hand and rheostatic brakes injudici- 
ously, thereby causing the wheels to skid. Collina seems then to 
have entirely lost his head, as, instead of releasing his hand brake 
and applying his rheostatic brake fully, he released the latter, 
which, if the wheels were skidding, could not have been acting at 
all, and he then applied it again. Finally, as he was unable to 
check the car with the hand and rheostatic brakes, he removed both 
brakes, allowing his car to run free, and shouted to the conductor to 
apply the brakes at the rear end of the car; before, however, the 
conductor was able to do this the collision occurred. 

" Collins states that after shouting to the conductor he reversed 
his current, and applied his track brake, but that that brake also 
failed to have any effect. It seems, however, to be very doubtful 
whether Collins ever did apply the track brake at all ; it appears to 
have been in good order, and, if Collins’s statement is correct, the 
wheels of the car were revolving quite freely at the time at which 
he tried it, во that there was nothing to prevent its coming into 
ection at once. It ія difficult, therefore, to understand why it 
should have had no effect at all and it should undoubtedly have 
given the car a very severe jerk, which apparently it did not do. 
16 is admitted that this track brake is very rarely used, except in 
running up gradients and I am inclined to think that the drivers 
regard it as being provided solely for that purpose, and that Collins 
never thought of applying it on this occasion. 

“Collins, by his account, manipulated his brakes in a most un- 
*kilful way, and it is to his want of skill that this accident must be 
to a great extent attributed. He has had considerable training at 
fhe work, but both his action and his evidence showed that he did 
not know how to make the best use of his brakes, and that he did 
not understand the working of the rheostatic brake. 

" 16 was, however, specially with the view of preventing drivers 
from losing control of their cars that Major Pringle, in his report 
of October 12th, 1901, recommended the provision of slipper brakes, 
so that these might be applied before commencing to descend steep 
gradients. The 40 four-wheel cars belonging to the company have, 
i5 is stated, all been equipped with slipper brakes, which can be 
свей in that manner, and since this was done there have, it is 
understood, been no cases of run-aways with those cars. But the 
brakes fitted to the 20 eight-wheel cars belonging to the company 
cannot be so applied, and it is to this defect that this accident must 
also be attributed. 

„Until the company has fitted these eight-wheel cars with slipper 
brakes, which can be applied before the car starts to descend a 
сівер gradient, I do not consider that Major Pringle's recommenda- 
tion has been properly carried out. 

" The company point out that the provision of such brakes i8 & 
matter of great difficulty, on account of the arrangement of the 
wheels on these eight-wheel cars. This may be so, but the problem 
must be faced, or the use of these cars be discontinued. 

“The occurrence of this accident points, I consider, to the 
desirability of acompulsory stop being made in Bellevue Road at 
-\lbion Street on the descending journey, and that drivers should 
be instructed to apply their slipper brakes before commencing to 
descend this gradient.” | 


SOME NOTES ON STEAM TURBO-ELECTRIC 
GENERATING PLANTS.* 


By GEO. WILKINSON, Member. 


-T is becoming generally recognised that where condensing water 
is available the steam turbo-generator has to-day established a 


* Abstract of paper read before the Leeds Local Bection of the 
Institution of Electrical Engineers, October 22nd, 1903. 


record for reliability, efficiency and durability, which constitutes it 
a formidable rival to all generating plant in which reciprocating 
engines are employed, be they slow, medium or high speed. On 
April 23rd, 1884, the Hon. Charles A. Parsons filed his first appli- 
cations for letters patent for turbine engines; one of these patents 
is entitled “Improvements in rotary motors actuated by elastic 
fluid pressure, &c.,” and the specification sets forth many of the 
essential details to the construction of a successful and economical 
turbine engine. 

Mr. Parsons’ original patent rights having expired, the way has been 

opened for the manufacture of steam turbines by other engineers, 
and already such eminent firms as Messrs. Willans & Robinson, 
the Brush Electrical Engineering Co., the Westinghouse Co., and 
the British Thomson-Houston Co., have commenced to manufacture 
steam turbo-electric generators, while Messrs, Greenwood and 
Batley, of this city, have for years made and supplied turbo- 
generators of the De Laval type. 
a The De Laval Turbine.—In the modern construction of the De Laval 
type the steam is blown divergent from stationary nozzles, where 
expansion takes place, against vanes or buckets fixed in the circum- 
ference of a wheel, and the steam thus impinging on the vanes 
drives the wheel round and causes it to rotate at high velocity. 
There is only one row of buckets or vanes on the wheel, upon which 
the steam delivers most of its energy, and is afterwards exhausted 
either to the atmosphere or to a condenser in the ordinary way. 

The steam nozzles are placed in very close proximity to the vanes 
of the turbine wheel, the clearance being only 2 mm., and con- 
sequently there is practically no loss of velocity between the steam 
jets leaving the nozzles and entering the vanes of the turbine wheel. 
The peripheral velocity of the wheel in the largest De Laval 
turbines does not exceed 1,380 ft. per second, while steam expanded 
from 150 1bs. pressure into a 28 in. vacuum can attain a velocity of 
over 4,000 ft. per second ; thus the wheel falls far short of the 
theoretically economical speed. 

The turbine wheel is adapted by an ingenious construction and 
method of suspension to operate at а very high peripheral velocity, 
апа the speed is reduced and made available for dynamo driving 
by very perfectly made spiral cut gears, which effecta ten to one 
speed reduction. The dynamo armature is direct coupled to the 
gear wheel shaft of the turbine. The larger sizes of turbine dynamos 
have two armatures, so as to obtain a better distribution and balance 
in the turning effort; two sets of field magnets are provided and 
the armatures can be coupled either parallel or in series, or the 
machines can work direct on a three-wire system of distribution. 

The speed is maintained constant by an exceedingly ingenious 
and compact icentrifugal governor, mounted on the slower running 
gear wheel, which controls a double seated valve on the steam 
admission. | 

The following tables show the high efficiency obtained with the 
De Laval generators; they are, however, made up to 300 н.р. only, 
which ів too small a unit for most public electricity supply stations, 
and so far as I am aware only direct current generators are supplied 
with these turbines, 


TaBLE I. 
Results of Tests with De Laval Steam Turbo-Generators at Different 
Loads. 

T,rkressure of | vacuam 

рне geil alia ON ut т aa 895 Remarks. 

machine. Lbs. per N op KW.- hour. 

Sq. in Е 

50-H.P. tur- А 

bine dy- |) 1138 | 263 6 | 37 | 328 | Work for 

namo. 93 9 26:9 4 187 | 372 condensing 
Test made in | included. 
April, 1895. 

Lbs. 
арт 

150-n.P. tur- BE. H. P. B. H. l. hir. , ` 

bine dy- | 113:8 26:4 7 11630 | *176 а 

пато. 113:8 26:2 5 |114°5 | 17:9 not 
Trial madein | 1124 | 270 з | 641] 190 included 
Nov., 1897. : 
кк: = 1266 | 2698 | 8 |337°45| 15°68 (| Work for 

me CY. | 1959 | 2794 | 6 |2491 | 1592 ||condensing 
T S E 1250 | 2762 | 4 |1627 | 16°25 not 
5 | 1250 | 2816 | 2 | 735 | 18-00 || included. 

, * |; 


' To get approximate lbs. of steam per &w.-hour, multiply by 10 and divide 
by 6. 
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The Parsons Turbine.— This turbine, which is by far the most 
important and extensively used at the present day, is of the 
parallel flow type. The turbine motor consists of a cylindrical case 
with rings of inwardly projecting vanes, within which revolves а 
concentric shaft carrying rings of outwardly projecting vanes. The 
rings of vanes on the case nearly touch the shaft, and the rings of 
vanes on the revolving shaft lie between those on the case and 
nearly touch the case. 

The steam passes first through a ring of fixed guide vanes, and is 
projected in a rotational direction upon the succeeding ring of 
moving vanes, imparting to them a rotational force ; it is then thrown 
back upon the succeeding fixed ring of guide vanes and the 
reaction upon the next ring of moving vanes increases the rotational 
force. 

The same process takes place at each of the successive rings of 
guide and moving vanes. 
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The energy to give the steam its high rotational velocity in each 
successive ring is supplied by the drop in pressure, and the steam 
expands gradually by small increments. 

In the earlier types the steam was taken in at the centre of the 
fixed cylinder and operated on successive fixed and moving vanes, 
both right and left, exhausting at each end of the fixed cylindrical 
chamber, thus obtaining an approximate balance and little or no 
end thrust on the bearings; in the later designs the steam flows 
and operates upon fixed and moving vanes, in one direction only ; 
the diameter of the fixed and revolving vanes are usually increased 
at least twice, and the three chambers thus formed are generally 
designated the high pressure, intermediate, and low-pressure 
cylinders. 

To balance the end thrust imparted to the shaft by the steam 
operating upon the moving vanes, grooved pistons or dummies are 
used which rotate within corresponding seatings; the diameters of 
these pistons correspond with the diameters of the working cylinders, 
and a passage connects each working cylinder to the back of its 
corresponding balancing piston, and thus the end thrust is neu- 
tralised. The balance pistons also act as a practically steam-tight 
joint, since the clearance between the grooves can be adjusted longi- 
tudinally by a thrust block in the end bearing. 

In order that the turbine shaft may set itself accurately in the 
centre of gravity, the bearings are constructed of a number of con- 
centric loose fitting sleeves immersed in oil in such a manner that 
any transverse movement of the shaft is resisted by the fluid fric- 
tion of thethin films of oil which have to be squeezed from the 
parts where the tubes are pressed against each other, thus the 
flexibility of the bearings is sufficient to compensate for any slight 
variation between the centre of the revolving cylinder and its true 
centre of gravity. 

The armature of the electric generator is directly coupled to the 
turbo shaft by means of a steel sleeve; the shaft also carries a worm 
which drives a worm wheel, which in turn operates the lubricating 
oil force pump, and also the steam admission governor, by means of 
an eccentric or cam; when necessary the condenser air and circu- 
lating pumps are driven also from this slow running worm wheel. 

The governing of the machine is as follows :— Steam is admitted 
to the turbine in a series of gusts by the periodic opening and 
closing of a double beat valve. This valve is operated by means of 
a steam relay in mechanical connection with the turbine shaft. The 
duration of each gust is controlled by an electric solenoid, which is 
connected as a shunt to the field magnets. The core of the solenoid 
is hung from the end of a long lever. The fulcrum of this lever is 
periodically moved up and down by means of a link connecting it 
with the eccentric, which receives its motion from the worm on the 
Sleeve coupling, the eccentric also serving to work the oil pump. 
The short end of the lever controls the valve of the steam relay. 
Each periodic movement causes a gust of steam to be admitted to 
the turbine, the duration of the gust depending on the height of the 
distant end of the long lever. 

With alternating current generators an ordinary centrifugal 
governor tukes the place of and fulfills the functions performed by 
the before-mentioned solenoid; а second centrifugal governor is 
also provided which comes into action should the generator through 
any cause obtain an excessive and dangerous speed, when a trip 
gear operated thereby and the steam automatically cut off from 
the plant. | 

One important factor which in the early times prevented the use 
of the Parsons turbine in alternating current stations was that the 
makers were unable to guarantee satisfactory parallel running of the 
plants. 

About the year 1894 this difficulty was surmounted by modifying 
the governing in such a manner that the steam admissions were 
increased in frequency and shortened in duration, thus obtaining a 
more even angular velocity. 

Several turbines of the non-condensing type were put down in the 
Manchester Square station of the Metropolitan Electric Supply Co., 
of London, when an injanction had been obtained against the com- 
pany on account of the vibration caused by the reciprocating 
engines already installed. These turbo-alteraators were of 350 Kw. 
capacity, and gave complete satisfaction. Since that date the size 
of turbines has gradually increased, units of 500 Kw. being put down 
in Newcastle, Scarborough, Cambridge, London, and other places. 

In 1900, two alternators, each of 1,250 kw. capacity were made 
for the City of Elberfeld, Germany. 
tandem type, consisting of high and low pressure cylinders, and ran 
at 1,500 r.p.m. The dynamos were four-pole, and supplied single- 
phase current at 4,000 volts and 50 periods. The steam consump- 
tion with slight superheat was 18:8 Ibs. per Kw.-hour at full load, or 
11:2 lbs. per І.н.р., including the power required to drive the con- 
denser pumps. These dynamos run perfectly in parallel with the 
1,500 н.р. Sulzer engines which are coupled to 1,000 Kw. Brown- 
Boveri alternators running at 83 r.p.m. In fact, the turbines steady 
eps „ engines, even when tbe latter are running on trac- 

on 

During the last few years new designs have been brought out in 
which the consumption obtained has been further reduced, giving, 
especially in the larger sizes, some very remarkable results. A few 
examples of the amount of steam used by various sizes of turbines 
are given below. 

A . in the Parsons plant is its great length, and there 
appears to be nd good reason why it should not be shortened, the 
discs carry ing the vanes being made larger in diameter to compen- 
sate. A convenient arrangement would be to place the plant thus 
shortened vertically, instead of horizontally, and I venture the 
opinion that the vertical type of turbo electric generator will even- 
tually displace the horizontal type. 

Returns published by Messrs. C. A. Parsons & Co, in May, 1903, 
chow that the firm have supplied 50 turbines to corporations, rang- 
ing from 50 Kw. to 1,800 KW., and aggregating 20,900 kw. also 73 


iTne turbines were of the 


turbines to electric supply companies, ranging from 50 кї. to 
3,500 x w., and amounting to 31,880 Kw. in the aggregate. | 
Westinghouse-Parsons Steam Turbine, —Thi8 steam turbine, builf by 
the Westinghouse Co., is practically the same as the Parsons type, 
with the exception that the governor is placed between the turbo 
and the electric generator. А fly-ball type of governor is made use 
of, which has several features conducive to good regulation. The 
ball levers are swang on knife edges in lieu of pins. The governor 
works both ways—that is to say, the mid-position of the levers is 
admitting a full head of steam to the turbine. A movement from 
this in either direction is tending to cut off the supply. This serves 
a useful purpose in the event of a very excessive load coming on the 


50 kw. Steam alternator for Blackpool Corporation. 


Pressure of 


bd : | ‚ | 
Steam above Super- Vacuum in Revs. , | i с 
Aumosphere | Pest | the Turbine | per” Гов аап беа 
Stop Valve. valve. | Bar = 30in. 

Lbs. per Е.О. Inches of | KW, ‘Lbs. per Lbs. per 
sq. in. | Mercury, ` hour. kw. hour 
126 0 28°0 5,044 527 1.480 | 280 
132 0 | 28'5 4.880 0 320 — 

300-10. Three-phase alternator for De Beers’ Mines, South Africa. 
150°0 53 3 278 3,000 312°1 | 6,260 | 20°06 
1530 50:0 278 3,000 231˙8 4.960 |2145 
150:5 40:2 27 9 3,000 154 5 | 3,670 | 2375 

500-kw. Single-phase alternator (2,200 volts), for Hastings. 
145 93 27°4 3,000 /501°9 | 9,776 19:47 
148 90 281 3,000 |255°1 | 5,612 | 2200 


turbine, such as a short-circuit, which has the effect of bringing 
down the speed more than the percentage variation permitted by 
the adjustment of the spring, when the steam immediately becomes 
shut off. Again in such an event as some of the governor 
driving mechanism becoming broken, and the governor balls slow- 
ing up independently of the turbine, the steam is shut off before 
any damage could take place. 

It may be of interest to note that the Westinghouse Co. have on 
order, and are building, about 85,000 B R.. nominal capacity of 
turbines for use in this country. These include, among other, 
three 3,500-K w. turbo-alternators for the Metropolitan Railway of 
London, and eight 5,500-K w. turbo-alternators for the Underground 
Electric Railway Co., of London. In addition large sete are being 
built for the Corporations of Brighton and Liverpool. 

The guaranteed maximum steam consumption of the 5,500-xw. 
plants at 165 lbs. steam pressure, and 27 in. vacuum per Kw.-hour, 
is as follows:—Full load, 20:8 lbs. saturated steam, 177 lbs. with 
150° Е. superbeat. Half load, 25 lbs. saturated steam, 212 Ibs. with 
150° Е. superheat. The plants are aleo designed to take an over- 
load of 50 per cent. р 

In these large turbines a departure is made from the regulation 
practice, inasmuch as steam is admitted at the centre of the casing 
and exhausts at both ends; a balance is thus obtained upon the 
duplicate sets of revolving vanes, and no stesm balancing dummies 
are used. ` 

Willans § Robinson Steam Turbine.—This is practically a Parsons 
turbine with the following modifications :—While efficiency in the 
Parsons turbine depends upon the amall clearances between the 
outer endsof the turbo vanes and the cylinder casing, and also 
between the ends of the fixed vanes and the revolving cylinder, in 
the Willans these peripheral clearances are disregarded and reliance 
for efficiency is had upon the small clearances on the sides of the 
vanes at their outer ends. The rotating rings of vanes (and also the 
fixed ones) are enclosed by a double hoop of thin metal which 
moves with the vanes; the edge of this ring comes fairly close to 
the continuous collar which forms the root of the next fixed ring of 
vanes, The clearance is very small, and it is claimed that if the 
hoop touches the fixed collar it will do no harm, but will almost 
immediately wear itself into the proper position. 

There are other minor details in connection with the governors, 
bearings and casiug, introduced with a view to simplification, and 
the makers are prepared to guarantee, with high pressure super- 
heated steam and а good v&cuum, a steam consumption not exceed- 
ing 17 to 18 lbs. per Kw.-hour on а 1,000 Kw. turbine coupled to an 
alternating current generator. 

Brush-Parsms Turbo Generator.—So far as the steam portion of 
this plant is concerned, it is built to the Parsons designs with one 
or two detail modifications in connection with] the! oilgcirculation 
and cooling; the alternator is of the fixed armature type with 
revolving field magnets. Although the Brush Co. have only recently 
taken up the manufacture of this class of plant, an examination of 
the various parts during construction convinces {me that the Brush 
Co.'s production will prove itself to be one of the best and most 
reliable of turbo-generators. 

The Curtis Steam Turbine.—The shaft in this turbine is vertical, 
the lower end carrying discs of large diameter within the steam 
casing on the periphery of which the steam vanes are carried, the 
stationary rings of vanes being fixed to the cylinder casing. On 
the upper end of the shaft the revolving field magnets are mounted, 
and the stationary single or polyphase armature coils are located in 
grooves formed in the laminated iron discs surrounding field 
magnets, the whole being protected by a metal casing in the shape 
of an inverted basin; at the extreme upperend of the shaft the 
centrifugal governor is located, which controls the plant in the 
novel manner described later. | 

Velocity is imparted to the steam in an expanding nozzle or 
nozzles, во designed as to efficiently convert into velocity nearly all 
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the expansiveiforce of the steam between the pressure limits used. 
After leaving'the nozzles, the steam passes successively through two 
от more linestof vanes on the moving element, which are placed 
alternately with reversed vanes on the stationary element. 

In g successively through these moving and stationary 
elements, the velocity acquired in the nozzle is abstrated, and largely 
giving up to the moving element. By virtue of the large diameter 
of'the discs carrying the vanes a high steam velocity is made to 
efficiently impart motion to a comparatively slowly moving shaft. 
The steam inlet area is made up of a number of expanding nozzles 
adjacent to each other, so that the steam passes to the wheels in a 
broad belt when all the nozzle sections are in flow. 

This process is repeated two or more times, the devices for each 
repetition being designated ав а stage. The number of stages and 
the number of lines of vanes in a stage are governed by the degree 
of expansion, the peripheral velocity which is desirable or practi- 
cable, and by various conditions of mechanical expediency. 

The governing is effected by the successive opening or closing of 
the high pressure set of steam nozzles and consequent widening or 
narrowing of the active steam belt. The first expansion nozzle is 
controlled by a throttling device operated by the governor, and the 
remaining nozzles are opened or closed electrically by a small 
electric controller which i8 moved round by the governor. 

The downward thrust due to the pressure of steam against the 
vanes is not balanced by steam pistons or dnmmies, as in the 
Parsons type, but the whole revolving mass is floated up on a thin 
film of oil which is forced up beneath the footetep bearing by an 
oil force pump. 

High efficiencies are obtained with this plant, and with 125 lbs. 
steam pressure superheat of 100° F. and 28 in. vacuum, the makers 
guarantee maximum steam consumption per Kw.-hour, exclusive of 
the power required for operating the condenser pumps and driving 
the exciter, as follows :— 


Size of plant. Full load. | Half load. Quarter load. 
Were ethos сы. Сы oe aes —— 
Kw. lbs | Ibs. Ibs. 

750 19˙9 20:9 24 
1,500 19 3 | 202 232 


Under the same conditions, but with 140 lbs. steam pressure and 
284 in. vacuum, а 600. Kw. Curtis generator at 1,500 revolutions per 
minute gave on test а consumption of 194 lbs. of steam per kw.-hour 
on full load, 193 lbs. on 25 per cent. overload, 203 Ibs. on half, and 
223 lbs. on a quarter load. 

The following are some of the distinctive features of the Curtis 
turbo-generator:—(a) The short vertical height occupied by the 
steam portion of the plant and the strength of the steel turbine 
vanes, (b) The extremely small floor space occupied. (с) The 
excellent ventilation obtained in the alternator. (d) The uniform 
turning movement obtained by the continuous supply of steam to 
the turbine. 

Possible disadvantages are that the generator carries no exciter, 
and the condenser pumps cannot be driven direct from the turbo 
shaft. 

It is probable that the reciprocating steam engine will still main- 
tain ite superiority over the steam turbine for driving direct cur- 
rent generators of large size, inasmuch as at the high speeds 
necessary with turbines there is difficulty in constructing a satis- 
factory direct current revolving armature; the armature reaction 
necessitates either & special compensating winding or the shifting 
of the brushes for changes in load, and the excessive peripheral 
velocity and vibration of the commutator precludes the use of carbon 
brushes, which would probably soon become red hot. 

Hitherto most of the high tension alternating current turbo- 
generators have been constructed with revolving armatures, a 
practice which is to be condemned, inasmuch as with the excessive 
centrifugal strains and vibration due to high velocity it is difficult 
to maintain good insulation of the high pressure generating coils; 
also the excessive velocity of the collecting rings causes cutting of 
both the rings and the collecting brushes; а considerable amount of 
metal dust is thrown off at the point of contact, and in long con- 
tinuous runs this metal dust is apt to collect and break down the 
insulation of the high pressure collecting rings or brushes. In the 
writers experience both these causes have produced breakdowns in 
turbo-generators with revolving armatures. The ideal arrange- 
ment is a fixed armature with the field magnets revolving 
within it. 

Economy ‘of space and buildings may be readily set forth by com- 
paring the 3,500 xw. Sulzer-Kolben two-phase generators at the 
Willesden works of the Metropolitan Electric Supply Co., with 
turbo-generators of equal output. 

The Sulzer-Kolben plant weighs, with condensers, approximately 
585 tons, the space occupied by the foundations is 60 ft. 2 in. in 
length x 21 ft. 6 in. in width, with a vertices! height above the 
engine room floor to the top of the piston tail rods of 33 ft. 44 in. 

A Parsons turbo-generator of the same output weighs approxi- 
mately 148 tons, and the space occupied does not exceed 37 ft. 1 in. 
in length x 8 ft. in width and 14 ft. 6 in. in height, plus about an 
equal depth for the condenser room beneath. 

A Curtis turbo-generator of 5,000-kw. output weighs approxi- 
mately 175 tons, and the space occupied does not exceed 20 ft. x 
15 ft., with a vertical height not exceeding 30 ft. In this size the 
condenser, turbine, and generator are arranged vertically, the con- 
denser forming tbe base of the plant. 

Economy in Steam Consumption.— According to the published data 
the maximum steam consumption guaranteed by the builders of the 
Sulzer-Kolben plant works out with saturated steam at 150 lbs. 
pressure and a vacuum of 24 in. аб: —22'2 lbs. per Kw.-hour at full 
load ; 23 lbs. per xw.-hour at half load. 


The makers of the Parsons turbo-generator guarantee the steam 
consumption, with steam at 150 lbs. pressure, vacuum of 28 in., and 
guperheat of 100° Е. :—17:5 lbs. per Kw.-hour at full load; 20 lbs. 
per kw.-hour at half load. | 

At low loads the efficiency of turbo plants is shown by published 
returns to be superior to that of ordinary steam engine generators 
of equal capacity. mE 

A further interesting comparison in this respect is given below 
between the most economical of tbe two 1, 400-K W. two-phase 
plante with triple vertical engines recently installed in the Leeds 
Electricity Works, and the 1,750-н P. direct-current turbo planta 
installed last year in the works of the Newcastle and District 
Electric Lighting Co.:— 


| ilo- | 8 Wate 
Town. Speed. ро 0 1 шы Vacuum. Кош 
BEEN NT ws. ins. Ibs. 
Leeds. 200 76° F. 1,400 183 | 256 | 199 
Newcastle | 1,710 | 237° F. 897 145 265 17°73 


Other advantages which may be named are as follows :— 

1. No expensive cylinder oil is necessary. 

2. There is no oil in the condensed water. 

3. There аге no big ends,” packings, and bearings to take up. 

4. There is less difficulty in maintaining a good vacuum, there 
being no piston and valve rod packings through which air may gain 
admission to the condenser. The importance of a good vacuum 1в 
obvious in view of the fact that every 1 in. of vacuum above 25 in. 
or 26 in. has been found to reduce the steam consumption by about 
4 per cent. " | 

5. A greater degree of superheat may be maintained with a great 
gain in efficiency and no danger. : 

Testa on а 500-Kw. turbo-generator have shown an improvement 
in steam consumption resulting from a superheat of 50 F. of about 
8 per cent., and at 100° F. it averages about 12 per cent. | 

In a recent paper read before the Institution of Naval Architects, 
Prof. W. H. Watkinson made the following interesting observations 
on this subject :— | 

“The steam turbine is the only engine in which condensation of 
the steam by previously cooled internal surfaces does not take place ; 
but the steam in turbines is, of course, wet from another cause, 
namely, on account of the expansion it has undergone while doing 
work, and the efficiency of this type of motor is very considerably 
increased when the steam is superheated prior to its admission to 
the engine. In steam turbines the reduction in the amount of steam 
required when superheated steam is used is due mainly to the in- 
creased volume and the decreased frictional resistance between the 
rotating vanes and the steam.” е 

So long as proper adjustments are maintained between the fixed 
and moving vanes the efficiency ав to steam consumption appears to 
be well maintained. This is shown by comparing а test made by 
Prof. Ewing on a 500-xw. turbo-alternator, driving its own air and 
circulating pumps, which had done heavy duty at the Cambridge 
Electricity Works for a period of 12 months, with a test made on 
the same plant 14 months earlier by the Cambridge Electric Supply 
Co.'s engineer, as set out below :— 


Date of test. Princ Vacuum. | Load in kw. in hon 
Ibs. ins. lbs. 
Prof. Ewing’s tests, { 148 27:8 518 25 
January, 1901 151 28:2 2734 28:3 
Engineer's teste, Oc- { 139 24°5 526°4 24˙1 
tober, 1899 145 26˙6 2561 27:5 


In Prof. Ewing's tests the Steam was not superheated, and there was 
no water separator, but water which collected in & pocket under the 
vertical limb of the steam-pipe leading to the engine was from 
time to time blown off. In the case of the engineer's teste in 1529 
dry steam was used, and the turbine was not driving its own pumps. 
Prof. Ewing concludes his report as follows: — Considering the 
altered conditions in these two respects, I am of opinion that the 
results of the present trials show that there has been no deterioration 
due to wear.” 

This test is confirmed by the following tests taken on а 300-x w. 
Parsons turbo-generator under my own control, in which the tests 
made at the Harrogate Electricity Works in February, 1902, are 
compared with tests made in the same works and under precisely 
the same conditions after over nineteen months' heavy work. 


Steg | Lbs. steam 
Date of test. | реа Superheat. | Vacuum. ONE Spced. | per 
| sure. | ENS шош 
7 Ibs ws л ins. 
Feb. 19, 1902 
Fall load... 130°5 | 419° F. 28 . 309°5 | 3,010 22 76 
Half load... 131 45° F. 28:8 157˙4 | 3,010 251 
Sept. 30, 1903 | 
Full load... | 130 35° F. 28 307°5 | 3,080 21°12 
Half load... | 130 33° F. 28 , 1271 | 3,080 23:24 


\ 
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It will ve noted that the results of the 1903 tests are better than 
those of 1902, which may be partially owing to the increased speed, 
but chiefly to the fact that a number of the vanes in the high pres. 


gure end were found broken off on opening out after the tests of 
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1902. In concluding these notes I have to express my thanks to 
Messrs. Parsons & Co., the Brush Electrical Engineering Co., the 
Thomson-Houston Co., and to Mesars. Greenwood & Batley, who have 
willingly placed data at my disposal. 


STANDARD DIRECT CURRENT PRESSURES 
AND STANDARD FREQUENCIES. 


The following is а copy of the resolutions of the Engineering 
Standards Committee on these important matters :— 

The standardisation of electrical pressures and frequencies was 
the first portion of the important work ontrusted to the Sub-Com- 
mittee on Generators, Motors and Transformers by the Electrical 
Plant Committee. The Bub-Committee consists of the following 
gentlemen :— 


CorLoNEL R. E. Crompton, C. B., Chairman. 
CoLoNEL H. C. HoLDEN, R. A., Representing the War 
CAPTAIN A. H. Юромлвезо, К.Е. Office. 
COMMANDER G. L. ScLATEB, R. N., | Representing the 
L. J. STEELE, ESQ., Admiralty. 
LLEWELLYN PREECE, EsQ., Representing the Crown Agents for 
the Colonies. 
Dr. R. T. GrazEBROOE, Representing the National Physical 
Laboratory. 
В. Н. AnTILL, Esq. | Nominated by the Electrical Engineers’ 
W. В. Esson, Esq. | Plant Manufacturers’ Association. 
A. C. EBORALL, Esq. 
S. Z. DB FERRANTI, Ево. 
Ковевт HaAMMOND, Ево. 
CaPTAIN Н. R. SANKEY. 
С. Н. WoRDINGHAM, Esq. 
LESLIE S. ROBERTSON, ESQ., Secretary. 
С. LE MAISTRE, ESQ., Electrical Assistant Secretary. 


At an early stage in their deliberations, the Sub-Committee 
decided that the most advantageous method of approaching this 
problem, beset as it is with so many difficulties, would be from the 
point of view of those most affected, namely, the users of lamps and 
of motors for power purposes. It was therefore agreed that the 
standard pressures to be suggested should be measured at the con- 
gumers' terminals, as settled by Act of 1899. 

At the present time there exist many different pressures declared 
by the various lighting and power authorities. In view of the great 
desirability of obviating this unsatisfactory state of affairs, it was 
deemed advisable to suggest the minimum number of standard 
pressures which would best meet present commercial requirements, 
and, at the same time, utilise to the fullest extent the consumers’ 
existing appliances. 

After careful consideration, it become evident to the Sub-Com- 
mittee that the'direct current pressures of 110, 220, 440 and 500 
volts, would best meet the requirements, because carcases built for 
these standard pressures could be utilised for pressures 10 per cent. 
above or below the suggested standards, without any alteration 
whatever in the castings or mechanical components, by merely 
altering the windings and excitation. 

It is to be hoped that now these direct pressures bave been fixed 
as standards by the Committee, they will in future be universally 
adopted by the engineers advising corporations and others distri- 
buting electrical energy. In course of time the benefits to the 
electrical industry at large, which will certainly follow the adop- 
tion of these standard pressures, must become more and more 
apparent. 

A circular was drafted embodying the suggestions of the Sub- 
Committee, and this was submitted, first, to the manufacturers for 

'their consideration, and secondly, to the leading consulting engi- 
neers and users of motors. 

The information so courteously placed at the disposal of the Sub- 
Committee by the consulting engineers and manufacturers was 
most carefully weighed and considered by the Sub-Committee, and 
certain definite conclusions were arrived at, the circular being sent, 
in the first instance, to the manufacturers, as they were the people 
most directly interested. Replies were received from all the lead- 
ing firms, who expressed themselves unanimously in favour of the 
recommendations of the Sub-Committee. The consulting engineers 
similarly gave their adherence to the proposals of the Sub- 
Committee. 

Before coming to their final decision the Sub-Committee on Gene- 
rators, Motors and Transformers conferred with the Sub-Committee 
on Electrical Tramways, of which A. P. Trotter, Esq., is chairman, 
and a joint meeting took place, with the result that the pressure of 
500 volts, which most concerned the latter Sub-Committee, was 
agreed to, and, in addition to the pressures already agreed to, 
600 volts was decided upon as the standard pressure for electrical 
railways. 

The question of the adoption of standard frequencies, although 
of equal importance with that of standard pressures, was not 
surrounded with the same difficulties. It was, however, deemed 
advisable to fix upon the standard frequencies at the earliest 
possible stage of the work, as no progress could be made in the 
standardisation of prime movers for driving alternate current 
machinery until such time as the frequencies had been settled 
upon. On this question there appeared to be a great preponderance 
in favour of frequencies of 25 and 50. The only point upon 
which any serious difference of opinion appeared to exist was tho 


advisability of the adoption of а third frequency of 40 or 42, to 
enable rotary converters to be used to the fullest advantage. АП 
the arguments in favour of this third frequency were fully dis- 
cussed, but after carefully weighing the pros and cons, the Sub- 
Committee decided not to recommend the adoption of more than two 
frequencies, namely, 25 and 50. 

The recommendations of the Sub-Committee were then sub- 
mitted to the Electrical Plant Committee, the Publication Com- 
mittee, the Main Committee, and the Board of Trade for their 
approva]. 

This having been obtained, it was deemed advisable, in the 
interests of the electrical industry of the country, that the findings 
on the questions of direct current pressures and frequencies should 
be published at an early date, without waiting for the completion of 
the entire report to be issued at a later date. 

The following are the resolutions on standard direct current pres- 
sures and standard frequencies :— i 

l. That the standard direct current pressures, measured at the 
consumers' terminals, be 110, 220, 440, 500 volta. 

2. That the standard direct current pressures, measured at the 
terminals of the motors, be:—For tramways, 500 volts; for railways, 
600 volta, 

3. That 25 periods per second be the standard frequency for:— 

(л) Systems involving conversion to direct current by means of 
rotary converters. 

(в) Large power schemes over long distances. 

(c) Three-phase railway work, where motor gearing and the 
inductive drop on the track rail have to be considered, 

4. That 50 periods per second be the standard frequency for :— 

(a) Mixed power and lighting on town supply mains. 

(8) Ordinary factory power plant. 

(c) All medium sized power plant where rotary converters are 
not employed. 


MANCHESTER CORPORATION AND ITS 
ELECTRICAL ENGINEER. 


(FRoM оов MANCHESTER CORRESPONDENT.) 


Тнк resignation by Mr. G. F. Metzger of his position as electrical 
engineer to the Manchester Corporation has occasioned а great deal 
of comment, and the action of the Electricity Committee with 
regard to him will be discussed at the meeting of the City Council 
this week. Many members of the Corporation regret the circum- 
stances which have arisen, and are not willing that an exceptionally 
able public servant should sever his connection with the city if it 
can be prevented. All the official information obtainable upon the 
subject, until а day or two ago, was to the effect that Mr. Metzger 
had resigned because of a certain “ misunderstanding” as to the 
terms of bis appointment. That was the statement communicated 
tothe Pressat the close of the meeting at which the resignation was 
tendered. It does not, however, contain the whole truth. Another 
meeting has since been held to discuss the terms in which Mr. 
Metzger's resignation should be reported to the Council" It was 
proposed then, that the excuse about a misunderstanding " should 
be repeated, but this being objected to by the gentleman most 
intimately concerned, & more correct version was given for insertion 
in the epitome of the Committee's proceedings, to be presented to 
the Council The epitome, circulated on Monday last, contained 
the following reference to the matter :— 

" Memorandum. — Mr. Metzger tendered his resignation on the 
ground of his inability to work in unity with the deputy-chairman. 

" Resolved.—That Mr. Metzger's resignation of the position of 
chief engineer to this department be and is hereby accepted." 

The circumstances leading up to the resignation have now been 
given to the public. 

In January, it appears, the Halifax Corporation approached the 
Manchester Electricity Department for permission to obtain the 
services of Mr. Metzger, in his private capacity, of course, to super- 
vise some technical matter connected with their electricity under- 
taking. Mr. Howarth, chairman of the Committee, and Mr. 
Hesketh, the deputy-chairman, refused the permission, without 
reference to the Committee, and without even informing Mr. 
Metzger that it had been made. A few months later Mr. Metzger 
was applied to by the Burslem Corporation in a consultative capacity 
ona matter regarding some tenders, and his services as arbitrator 
were also solicited by the Trafford Park Power Supply Co. in some 
dispute they had with contractors over a double-current generator. 
In both these cases Mr. Metzger applied to the chairman of the 
Committee for permission to act, and that permission was given. 
The work was done in the evenings, after '' office hours,” and there, 
apparently, was an end of it. 

Mr. Metzger had previously been involved in some controversy 
with the deputy-chairman of the Committee regarding the Stuart 
Street installation, which was said to be in excess of the city’s 
requirements. Dr. Kennedy was asked by the Committee to report 
on that question, and he did so. Both Mr. Hesketh and Mr. 
Metzger accepted the report, and the former gentleman disclaimed 
all personal feeling in the matter. Affairs proceeded smoothly 
until, after an interval of three months, Mr. Hesketh called the 
Committee’s attention to the outside work done by Mr. Metzger 
(referred to above), contending that it was a breach of his agree- 
ment with the Corporation. There was, however, no clause in the 


_ agreement binding the engineer to devote himself exclusively to the 
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duties of his position, though a stipulation to that effect is said to 
have been embodied in a letter written to him at the time of his 
appointment. 

The chairman, in the course of the discussion, acknowledged that 
he had given Mr. Metzger permission to do the work, and urged 
that he had acted quite innocently and in ignorance of апу stipu- 
lation to the contrary. The Committee took a broad view, and 
decided, by 17 votes to 3, to draft a fresh agreement, in which 
private work should be absolutely forbidden. 

It ien at this meeting, after a heated discussion, that Mr. Metzger 

A Manchester contemporarv remarks :—' Manchester people will 
scarcely have forgotten how Mr. C. H. Wordingham, the predecessor 
of Mr. Metzger, was driven to resignation by a policy of pin-pricks 
and criticism, only to obtain а post of far greater importance as 
advising electrician to the Admiralty. Cannot the lesson of that 
episode be applied to the present situation ?” 


DEVICES AND FITTINGS FOR THE 
CURRENT ELECTRIC LIGHTING SEASON. 


(Continued from page 657.) 


EnzcrRIO0 READING LAMP. 


Tux illustration shows a new domestic adaptation of the Ever- 
Ready” lamp, in the form of a neat nickelled reading lamp. It 
is equally convenient as a mirror lamp for shaving or toilet 
table purposes, as the legs may be folded up for clipping it to a 
mirror. The Ever-Ready dry battery which yields 60 hours’ 
light, is placed beneath the table or desk. It is being supplied by 


"EvgR-READY" READING LAMP. 


the American Electrical Novelty and Manufacturing Co., Ltd., of 
Charing Cross Road, who have just issued several small lists of 
ee n lighters, and their electric lamps for lighting the interior 
of vehicles. 


VEBITYS' SWITCHES. 


Messrs. Veritys, Ltd., have lately issued their No. 61 circular dealing 
with main switches, switchboards, and switchboard components 


Fira. 1. 


other cironlars of the same series have before been noticed in these 
columns, and when all are contained in their green manilla file 
they form a' current catalogue. All apparatus, such as knife 


switches, voltmeter switches, shunt-breaking switches, circuit 
breakers, &c., are priced both -aounted and unmounted; leading 
dimensions are given, and the 1 st should thus be useful to consult- 
ing engineers, contractors, ard others who frequently require to 
speedily make up approximate estimates of switchboards. The 
twin-blade knife switch is listed in single, double, and triple-pole, 
mounted and unmounted, with and without fuses, and for single 
and double throw, while extra rates are quoted for the attachment 
of carbon breaks and the substitution of marble for slate bases. The 
absence of a rear contact is noticeable, but Messrs. Veritys claim 
that the electrical resistance is actually lower than in a similar 
switch with a supplementary res: contact. The spring washer 
necessarily used for the pivot is ва: і to ensure a tight contact. 

Fig. 2 shows a gas-tight, double-pole 25-ampere switch of а type 
useful for colliery and rough work generally. Full particulars are 
given of the Peard fuse, together with the house service Peard fuse, 
which is the latest development of this well-known cut-out. The 


V. S. automatic circuit-breakers follow. These were referred to by 
ug some little time ago. One of the chief advantages claimed for 
them is that they may be used as main switches as well as breakers, 
and thus, on tracticn boards, for instance, single-pole switches may 
be dispensed with. Moreover, the breaker cannot be thrown into 
circuit in the presence of an overload. A selection of small switch- 
boards suitable for private installations is given. In fig. 1 we 
illustrate the two-parel type motor-starting board. In this design 
а panel is reserved for each pole; one pole can be broken by a 
single-pole switch, and the other by a small V.8. circuit-breaker. 
An &mmeter is provided on one pole, and а single automatic 
starting switch upon the other. These panels are claimed to be 
more satisfactory than double automatic starting switches. 


BAXENDALE'S New DEVICES. 


Мевагв. Baxendale & Oo., of Miller Street, Manchester, have 
recently put on the market a new arc lamp winch (fig. 1); it is 
introduced to meet the demand for a cheaper article. It is claimed 
to have all the advantages of the ordinary winch; the handle itself 
is detachable, and the pawl and teeth are so shaped that it 


Fig. 1. 


is impossit e for the pawl to be released without the handle 
being in the winch, that is to say, when once the arc lamp 
is wound up and the handle taken away, it із impossible 
for it to drop. Fig. 2 shows а new standard fitting designed 
more especially for. draughtemen's desks, technical labora- 
tories, &с., or any place where the light is required to be 
concentrated in a certain small area. Тһе pillar of the lamp 
revolves on the base, and а special patent body enables £53 arm of 
the fitting (which, by the way, is loose in the body of tue swivel), 
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to be moved up or down, so that the lamp itself can be fixed in any 
position whatever with very little trouble. The special shape of 
the reflector makes it peculiarly suitable for this class of work. 
Messrs. Baxendale have also introduced a carrier for use with the 
B. pattern Nernst lamp (figs. 3 and 4). Hitherto it has been impossible 
to use an ordinary shade and obtain anything like a neat effect ; but by 


fitting this carrier on to the 8.0. of the lampholder, a 3]-in flanged 
shade of any pattern can be used with the lamp, and tne carrier is 
so proportioned as to place the shade in the best possible position. 
The same firm are also designing a carrier to enable the reflector to 
be used with а large Nernst lamp for inverted lighting. 


Tur “ Ancazon ” Lamp. 


This long-burning arc lamp is manufactured by the New British 
Engineering Co., Ltd., of Horsell Road Works, Holloway Road, N. 
The standard single enclosed type for continuous current is only 
26 in. in length, and weighs only 163 1be.; that for alternating current 
is only 24 in. in length. A 5-ampere 100-volt direct current pattern 
burns for 100 hours at one trimming and gives 2,1С0 R. c P. The 
continuous-current lamps can be burnt 2,3,4 or 5 in series with 
automatic cut-out and subetitutional resistance. The alternating 
current lamp can be burnt 3 in series on 250 volts. The Arcazon " 
lamps are largely used in chemical works, iron foundries, and 
factories, where naturally they have to burn under very stringent 


е 


Тнк "ABCAZON" Lamp. 


conditions. It ів claimed that dust, chemical fumes, smoke, and 
weather have no effect whatever on the mechanism of the 
lamp, and there is nothing whatever to deteriorate in the working 
parts. Lamps of this type bave been supplied to run on 
alternating (single or polyphase), direct, and rectified circuits. 
The choking coil supplied with lamps to burn on alternate 
current circuits is efficient and silent. The resistance supplied 
with the lamps to ran on direct current circuits is wound 
on porcelain insulators at the end of a star casting, this resulting in 
a rigid design and high insulation. 


THe DALITE LAMP. 


The Jandus Arc Lamp and Electric Co., Ltd. (sole agente, Mesare. 
Drake & Gorham, Ltd.,) of Victoria Street, S. W., have introduced 
this new arc lamp to meet the special requirements arising in dye- 
houses, calico and colour printing establishments, drapers’ pre- 
mises, art studios, and so on, where matching of colours calls for a 
pstfect daylight substitute. Indeed, the Daylite” (Dufton-Gardner 


patent) lamp is said to be more constant and reliable than daylight 
itself in the winter months. The lamp consiste of an arc lamp of 
the well-known Jandus pattera enclosed in a lantern of tinted 
glass of special manufacture, which so modifies the light as to bring 
it into exact agreement with daylight. Each lamp is tested and 
adjusted to accord with the light from a north sky on a bright day. 
The lamp was exhibited before the British Association in Bradford 
in the autumn of 1900, and we understand it has been critically 
tested in some of the leading dye-houses in Bradford with satisfactory 
results. The light is said to be very steady, soft and diffused, and to 


THe Daure LAMP. 


M 


have none of the piercing rays and dense shadows accompanying the 
ordinary electric arc illumination. It seems to us that the lamp 
should have many opportunities of proving its value, especially іп 
the Midland and Yorkshire manufacturing districts. It has already 
been adopted by many of the leading dyeing firms, and in the 
Jandus Co.'s “ Dalite" catalogue a number of testimonials from users 
of this class are printed. 


PROMETHEUS HEATING APPARATUS. 


An improved form of electric flat-iron is shown in fig. 2. It is 
supplied by the British Prometheus Co., of Kingston-on-Thames, 
for domestic purposes. The company make about 20 different 
patterns of irons suitable for domestic, tailors’, laundry or hatters’ 
use, and a great increase in the use of electrically-heated apparatus 


is reported. Many laundries throughout the country have been 
fully equipped with Prometheus” irons, and with satisfactory 
resulte, the absolute cleanliness and the improved health conditions 
being two strong points in favour of the apparatus. It is interesting 
to learn that many firms are scrapping gas-heated and other 
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appliances in favour of electrically-heated apparatus. Fig. 1 
shows their new 3-pint copper kettle, which has just been put on 
the market. It is substantially made, and has been designed more 


Fra. 2. 


for hard work thau to please the artistic eye. The British 
Prometheus Co. are at present putting the finishing touches to a 
new radiator pamphlet, and they hope to iesue same in the course of 
a week or two. 


""HiniswAN " ACOESSOBIES AND FITTINGS. 


The Edison & Swan United Electric Light Co., Ltd., at the pre- 
sent moment have a large selection of novelties in the way of acces- 
sories. Particulars of all may be found in their various leaflete, but 
we illustrate a few below. Fig. 1 represents a neat oblong single-pole 
cut-out, which is made in four sizes, suitable for 5, 10, 25 and 50 am- 
peres Not only are the terminals separated from one another by 


\\ 2 


| 


i 


Ба. 2.—EpDISwAN WALL-PLUG AND SOCKET, 


substantial china walls, but when the cover is in place the interior is 
divided into four distinct compartments; an arc is thus impossible, 
and it is claimed that no damage can result with a dead short. 
Fig. 2 shows the Ediswan” cast-iron wall plug and socket, suit- 
able* for theatres, mills, &c. They have also a new fuseboard— 
tbe Economic type—with fuses 34 in. in length. Another accessory 
is the new Wedge pattern tumbler switch (1009). 

-The! Ediswan" D.P. new key-holder is an improvement оп 
the original pattern. It is said to be the only О.Р. key-holder on 
the market, and renders it possible to completely isolate a high- 
voltage lamp. All of the above devices are suitable for 250 
volts. Amongst the company’s miscellaneous novelties is the 
“ Litetite " photographic lamp (fig. 3), by means of which the light 
can be regulated and increased as the process of development 
proceeds. 

The Ediswan Co. list a large assortment of artistic “ Repous é 
switch ae plug covers, which are band-hammered and beautifully 


» The company’s artistic fittings catalogue is now in the press. A few 
of their latest designs wore illnetrated in our issue of September 18th. 


Lamp REFLECTOR. 
Messrs. Goossens, Pope & Co., of Basinghall Street, E. C., are 


supplying a new opal reflector for incandescent lamps. It ів shown 
in the accompanying cut, and, as will be seen, tho shade screws 


firmly on to the lamp. It is easily detachable, and is claimed 
to increase the illuminating effect and to economise the 
current consumption. 
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LEGAL. 


WILDE v. THOMPSON. 


Lorps Justices Vaughan-Williams, Romer and Stirling, in the 
Appeal Court on Monday, had before them an appeal by the plaintiff 
in this action against the decision of Mr. Justice Buckley dis- 
missing the action on the ground that the statement of claim 
disclosed no cause of action. The plaintiff, Dr. Henry Wilde, an 
electrical engineer, claimed to be the inventor of dynamo-electrical 
machinery, and took proceedings against the defendant, Prof. 
Silvanus Thompsoz, for libelling his trade reputation by 
attributing, in his work on ''Dynamo-Electric Machinery," the 
invention to Michael Faraday. The plaintiff further claimed that 
there had been a breach of an agreement entered into in May, 1902, 
not to insert the passages in question in а forthcoming edition of 
the defendant's work. 20 x 

Mr. T. Terrell, K. O., and Mr, Clarkson appeared for theiappellant, 
and Mr, Buckmaster, K. O., for the respondent, e 
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Mr. TERRELL read the passages complained of, and said that 
Prof. Thompson, on having his attention called to the matter, agreed 
to omit or modify in future editions the passages complained of, 
and to insert certain other passages which so far as they might have 
reference to the plaintiff and his invention should be approved by 
the plaintiff. In June, 1902, the defendant signed and forwarded а 
revised proof or statement of the passages in question to the effect 
that;the term dynamo-electric machines was originated by the late 
Mr. Charles Brooke, F.R.S, and ite first application was to the 
machine invented by Dr. Henry Wilde. With the years 1865 and 
1867 the era of the dynamo-alectric machine was entered upon. 
Тае name was first given to the machine invented by Dr. Wilde 
(meaning the generator of dynamic electricity invented by the 
appellant). It was to this machine that in 1867 Brooke gave the 
name of dynamo-electric machine. Prof. Thompson now declined 
to insert these passages, and in lieu thereof inserted -passages in 
which the plaintiff was deprived of the credit of being the firet 
inventor. Counsel submitted that the passages he complained of 
amouuted to legal libel, because libel meant depriving a man in 
any way of his reputation. A statement concerning a man of no 
reputation might he no libel, and yet the same statement about a man 
of great reputation might be a libel. Here Dr. Wilde, the first to 
invent dynamo-electric machines—probably one of the most 
important matters in the development of electricity of modern 
times—was jealous of his reputation, and said that by attributing 
this discovery to Prof. Faraday, the defendant was depriving him 
of hia reputation, and that amounted to a libel. The agreement, 
too, he should have thought was well within the law of contract. 
It did not matter whether the original claim was well founded 
or not. Р 

Lord Justice STIRLING: It must be a substantial bond fide claim. 

Mr. TERRELL Raid the parties had agreed to the exact modifica- 
tions which were to b3 put ia. 

Lord Justice VauGnaNn-WILLIAMS: Although you may have insti- 
tuted proceedings, there must be a forebearing to sue in order to 
make a good consideration, and if there is no forbearance to sue, 
you make acomplaint. The other man says, good naturedly, in 
answer to you, “І аш sorry you do not like the statement in my 
book, but I will alter it by putting in such and such words." "There 
is no consideration there. It ів merely an expression of a kindly 
intention. You cannot have a bargain unless both sides are bound 
to something. There is nothing in the agreement, as set forth in 
the statement of claim, which prevented Mr. Wilde from suing. 
He might hava commenced his action the very next day. 

Mr. Justice RoMER: It is obvious that there is no such agree- 
ment, but simply a friendly act on the part of the defendant, and 
the plaintiff did not intend or agree to forego any right whatever. 

Mr. TERBELL: Supposing the defendant had inserted the para- 
graphs mentioned, the plaintiff could not have sued him then. The 
plaintiff would be unable to bring an action, assuming the pleadings 
to he correct. 

Lord Justice VAUGHAN-WILLIAM8: I do not think so. It would 
have had no practical result, because there would have been no 
damage. 

Mr. TERRELL: Bupposing I brought the action, would it not be 
a good pleading on the part of the defendant to have said, “Оаа 
certain day you made these complaints, and I agreed to put in a 
modified statement, and you accepted that in settlement. There- 
fore I have performed my part and you cannot bring the action." 

Lord Justice VAUGHAN-WILLIAMS: If you look at the words set 
forth in your statement of claim, they do not amount to the state- 
ment which you allege in your second claim. In the statement of 
claim you put 8 meaning on the words that are used. As I under- 
stand, he is of opinion that the words do not mean anything of the 
sort. 

Mr. TERRELL: The question of the meaning of the words is, 
what did they mean having regard tothe circumstances existing at 
the time they were written ? That is for a jury. | 

Lord Justice Romer: Many people in this world think they are 
the authors of important discoveries.. If everyone who writes a 
book and does not give according to the first man’s judgment the 
fullest merits claimed by him is to be subjected to an action for 
libel, nobody will ever be able to write a history of science. 
No inventors are ever agreed as to the extent of their own 
inventions. 

Mr. TERRELL submitted that it was an actionable wrong to deprive 
a man of his reputation, and came within the legal definition of 
contempt. 

Lord Justice STIRLING : There is nothing to deprive him of his 
title of independent inventor. If you searched all Prof. Faraday’s 
records you would find that he knew principles which have been 
subsequently developed and made the subject of patents, but he 
never published them. How the fact that the greatest electrical 
discoverer of the last century knew something prevents another 
man from independently discovering it, I do not see. 

Mr. TERRELL: We are alleging, and Dr. Wilde says, he was the 
first discoverer of the principle of a separately excited dynamo. 

Lord Justice VauGHAN-WILLIAM8: He claims only what the 
defendant gives him credit for in the book. | 

Lord Justice Romer: He does not вау he discovered the 
principle that instead of a permanent magnet you could havea 
magnet excited by electricity. He narrows his claim to а certvin 
principle of an indefinite increase, whatever he means by it, but he 
does not claim the simple principle. 

Mr. TERRELL said the principle was not the discovery of the 
electro-r^agnet, but the discovery of the fact that given an electro- 
magnet, starting it with a minute current of electricity, as the 
machine drove it, it would gradually acquire electricity enough to 
energetically operate. 

Lord Justice Romer: But eliminating this, what is there that 
you can really complain of ? 


Mr. TEe&RELU replied that Faraday had not used electro-magnets 
for this purpose. The fact that you could have an electro-magnet 
which would attract just like an ordinary magnet was known. He 
did not suppose Dr. Wilde claimed апу credit for that, but for the 
fact that you could take an electro-magnet which started not asa 
magnet at all and convert that into a sufficiently powerful magnet— 
a “separately excited dynamo "—that was to вау, а dynamo the 
magnet of which was excited separately. 

Lord Justice КомЕв: I do not think on this statement of claim 
that he really thinks he was the first discoverer of that. I do not 
know why he wantsto proceed with the case. I should have 
thought his reputation did not require the prosacution of such an 
action as this. 

Without calling on counsel for the respondent, Lord Jastice V. 
WII Liaus said the judgment of Mr. Justice Buckley must be 
affirmed, though in coming to this decision he must not be supposed 
in any way to be affirming sucha proposition aa that a person could 
not be libelled by denying his title to а reputation which he might 
have obtained as an inventor ог а man of science. Nor was it necessary 
to say that to publish such things of an inventor or a man with 
а reputation as а scientist necessarily fel! outside the old definition 
of defamation ав being something which was calculated to bring 
the plaintiff into contempt or ridicule. The plaintiff alleged that 
he was the first discoverer of the principle of the indefinite increase 
of magnetic and electric forces fromquantities indefinitely small, and 
he did not in any way show that there was anything in the 
defendant's book which was inconsistent with tbat portion of the 
statement of claim. Although they knew that inventors were a 
very thin-skinned, excitable class, he could not understand even an 
inventor supposing that there was one word in the defendant's book 
which in the slightest degree could injure his reputation. Оп the 
contrary, passages seemed to recognise in the fullest degree the 
scientific reputation of this gentleman. With regard to the agree- 
ment, there was no suggestion that there was any threat or intention 
to sue. It must have been a mere conversation in which Prof. 
Thompson expressed, for the sake of peace, an intention to do that 
which he found ultimately he could not, according to his view, 
properly do. It was idle to say there was any agreement which in 
the slightest degree would have prevented the plaintiff from 
bringing an action. 

Lords Jastices Romer and Stirling concurred, and the appeal was 
dismissed with costa. | 


ErLEkOTRIC Tramways CONSTRUCTION AND МАІМТЕХАХСЕ Co, Lp. 


In the Chancery Division of the High Court, Mr. Justice Buckley, 
sitting for the disposal of company business on Tuesday, had before 
him a petition by E. Horton and others for the winding up of the 
Electric Tramways Covstruction and Maintenance Co, Ltd. 

Mr. Кїввү, who appeared for E. Horton and others, asked that 
the petition be dismissed on terms arranged with the company. 

Mr, AsHTON Cross appeared for the company. 

Hie LorpsHip assented to the application and dismissed the 
petition. 


CORRESPONDENCE. 


[Letters arriving afler first post on Wednesday morning cannot 
appear until the following week.] 


M 


Wireless Telegraphy. 


My attention has been called to your comments on inter- 
national legislation for wireless telegraphy, which appeared in 
the issue of September 11th of your valuable publication, in 
the course of which some strictures on the present efficiency 
of wireless telegraphy, as exhibited by the Marconi system, 
are expressed. 

The supporters of the Marconi system cannot consistently 
claim for it in point of efficiency more than it can absolutely 
demonstrate, and have no desire to deceive anyone, not even 
themselves, with respect to the stage of development now 
reached by the system. At the same time, it is but natural 
that they should desire to protest against misrepresentation 
of facts, whether inspired by malice or honestly made through 
lack of exact information. 

In the article referred to, you have been pleased to 
designate the service rendered by the Marconi Wireless 
Telegraph Co. for the Associated Press during the Inter- 
national Yacht Касев a fiasco. I believe you have been mis- ` 
informed as to the character of that service, which, though 
admittedly interrupted for one day, was considered of value 
by the Associated Press, and was cheerfully paid for by the 
Associated Press manager, Melville E. S.one, Esq. It is 
impossible that anyone so well known as Mr. Stone, or so 
businesslike as he, would pay for a fiasco. In addition, Mr. 
Stone, in presiding at the annual banquet of the Associated 
Press, held at the Waldorf-Astoria Hotel on the evening of 
September 16th, 1908, in explaining the absence of Mr, 
Marconi, said ;— | 
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I had hoped, or, rather, I speak for the Committee of Arrangements, 
that we should be gratified by the presence to-night of a gentleman 
who has done so much in the last 10 years for the work in which 
we are engaged, perhaps, a3 any man living. I refer to William 
Marconi, who accepted the invitation of the Committee, but at the 
last moment was forced by his engagements in Canada to send his 
regrets, and at the table to-night I received a telegram renewing 
aud emphasising the regret—that work of an important nature 
deprives him of the pleasure of being present here. I think, 
perhaps, that your attention has not been called, and it has not 
been impressed upon you, that less than a month sgo I sent him 
daily, while he was on his way from Liverpool to New York on the 
Lucania, a telegram giving him a budget of the day’s news at the 
close of each day, and each day that budget of news was received, 
all the way across the broad Atlantic, and each evening was posted 
in the smoking room of that steamer. (Applause.) It was a 
triumph of which Marconi could well be proud ; and, while wire- 
less telegraphy is not yet an exact science, and while we 
encountered a good many difficulties during the recent yacht 
rac2s, I may say to you that the things it did do were marvellous, 
almost beyond conception. 


The conditions under which the servic2 was rendered 
presented: unusual problems in interference. The Associated 
Press yacht Chelola carried Marconi apparatus, com- 
municating either with the Marconi shore station at 
Jamaica or Babylon. Another company equipped a tug 
with its apparatus for communicating with shore stations 
at Coney Island and Sandy Hook. Still a third company 
installed very powerful apparatus on a schooner towed 
about by a tug, the shore stations of this company being 
at Galilee and Navesink Highlands on the New Jersey coast. 

Including Sir Thomas Lipton’s yacht Erin, which 
carried wireless apparatus, presumably communicating with 
Coney Island, there were, in addition to those of the 
Marconi Co., seven wireless stations in active operation 
during every race day, within a radius of 30 miles. 

The simultaneous operation of nine wireless stations, or 
even four all within range of each other, with plain aerial, 
admittedly presents difficulties as the art of wireless tele- 
graphy is known to-day. The difficulties are increased 
when part of the stations maliciously keep practically closed 
keys. During the races the tug carrying apparatus of 
another company was at no time more than a half mile 
distant from the Chetolah, and for a large.part of the time 
not more than a hundred rods, The schooner of the third 
company with a 10-Kw. spark—we are informed— was, 
through lack of speed, not able to keep so close to the 
Chetolah as the tug. 

Notwithstanding these conditions, the Marconi operators 
successfully and accurately transmitted approximately 70 per 
cent. of the messages offered by the Associated Press 
reporter, leaving outof consideration the one day of failure. 
This service was rendered during the seven race days. The 
percentage of words accurately transmitted was considerably 
higher. 
verify these statements. 

I respectfully submit that in view of the record above 
presented, which is susceptible of legal proof, that the 
* vaunted pretensions to syntony of the Marconi system” 
are not falsely vaunted, and syntonic operation is of value 
even in the event of fierce and malicious interference. It is 
true that in ite present stage of efficiency, it may be 
©“ pestered” by hostile installations located almost within 
reach of hand; but the same disturbing agencies would 
pester any known cable or wire system to as great an extent 
under similar circumstances. In the possession of a group 
of companies harmoniously co-operating like the cable com- 
panies, the syntonic system even now furnishes a closer 
solution of the problem of interference than the tenour of 
your article would indicate you admit. | | 


W. H. Bentley, 
Marconi Wireless Telegraph Со. of America. 


New York, October 6th, 1903. 


I have read the foregoing, and cheerfully attest ita 
accuracy. 
Melville E. Stone, 
General Manager, Associated, Press. 


New York, Oclober Gth, 1903. 


The official records of the Associated Press will 


[The letters we publish to-day, one from Mr. W. H. 
Bentley, of the Marconi Wireless Telegraph Co. of America, 
and another from Mr. Melville E. Stone, general manager of 
the Associated Press of New York, in criticism of our 
article of September 11th, exhibit a degree of mildness rare 
in the official statements of wireless companies. We can 
only express regret that this moderation, manifested as 
it is side by side with a straightforward confession of 
the inadequacy of the system, did not characterise the 
utterances of Mr. Marconi and of his representatives before, 
rather than after, the crucial tests were applied; and 
before, rather than after, the public put their money into the 
business. 

The charges these letters bring against the ELECTRICAL 
REVIEW аге tbat we described the Yacht Race wireless 
system as a fiasco, and that we referred to “the vaunted 
pretensions to syntony of the Marconi system." Ав regards 
the justness or otherwise of our use of the term fiasco, we 
will say that if there is any word that more irutbfully 
expresses the confusion of messages, so picturesquely sug- 
gested by Mr. Bentley in his letter, we will gladly make him 
a present of fiasco, But we deny that by the use of the 
word fiasco we in the slightest degree misrepresented the 
facts. By Mr. Bentley’s own showing, there was complete 
interruption for a whole day ; and, as regards the quality of 
the work done on other days, only about 70 per cent. of the 
messages handed in were successfully and accurately trans- 
mitted. In ordinary telegraphy such a performance would 
be denounced as an absolute failure. 

With gorrow we have to confess that our use of the phrase 
* the vaunted pretensions to syntony of the Marconi system 
is fully justified by the statements reported to have been 
made by Mr. Marconi and his representatives. We 
turn to the pages of the Times that same Times, whose 
system of Marconigrams ended in another fiasco. In 
the Times report, of June 14th, 1902, of his 
lecture at the Royal Institution, Mr. Marconi is repre- 
sented thus: —** In describing the apparatus employed, he 
remarked that it was now possible to establish a consider- 
able number of wireless telegraph stations simultaneously in 
the vicinity of each other without the messages suffering 
any interference.’ Was not this a vaunted pretension to 
syntony? The report continues :—** He pointed out, how- 
ever, that à powerful transmitter giving off wavea actuated 
near one of the receiving stations might prevent the recep- 
tion of messages to some extent." But are we to suppose 
that the practical conditions referred to by Mr. Bentley, of, at 
the most, nine wireless stations in active operation within а 
radius of 30 miles, are the equivalent of a powerful trans- 
mitter actuated near one of the receiving stations? And іва 
whole day's failure to be interpreted as an interruption “ to 
some extent? Again, in an interview reported in the 
St. James’s Gazette, February 9th, 1908, we read: “ Do 
you say then, Mr. Marconi, that you can confine the cur- 
rents?" The reply he is reported to bave given is:— 
* Not exactly confine them; but I can tune my in- 
struments so that no other instrument that is not 
similarly tuned can tap my messages. I did this in 
the Atlantic messages. What аге we to say of such reports 


- when we bring them side by side with the picture presented 


to us by the letters we print to-day? If any one further 
doubts the rectitude of our description of the ** vaunted pre- 
tensions to syntony " let him read the official narrative of 
the combined manceuvres of the Mediterranean, Channel, 
and Cruiser Squadrons in 1902. The Commander of Н.М.8. 
Pegasus, for example, at a critical moment found that it was 
* impossible to get any signals through by wireless 
telegraphy, which was being completely blocked by the. 
escaping ships.” In sight of the escaping battle 
squadron, visual signalling had to be resorted to “as the 
escaping ships were successfully obstructing all wireless 
telegraph work." Where was the vaunted syntony ? Or 
going to another source altogether, let us turn to the 
Journal of the Society of Arts and read the report 
of Mr. Marconi’s lecture delivered as far back as May 
17th, 1901. He then said that his efforts to secure syntony 
were * crowned with complete success.” When it ів 
remembered that such statements as this have considerable 
influence with the investing public, we think our readers 
will agree that our strictures were fair and moderate.— 
Eps. Erec. REv.] 
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Jointless-Section Induction Coils. 


With reference to Mr. Hadfield’s letter in your last 
week’s issue, I have just learnt that the winding of the coil 
in question was roughly held down on to the paper discs 
with string, or sewed on with thread. No wonder it broke 
down! No patent for the winding has ever been applied 
for, or a word published on the subject, so far as I can learn, 
in England, and I went out of my way during the two 
months when the patent could have been opposed to call the 
attention of the agent of a firm claiming to have made 
similar coils to his opportunity if he had anything 
to bring against the grant. The fact is, the winding, 
if really used, has been kept a trade secret. How my 
patent will be affected I do not know, but at any 
rate, there has been no anticipation of my claim on the 
necessary machine to carry it out. In the same way 
that a well-insulated wire must always be superior to 
one badly insulated, the new winding is better than the old, 
and must come into universal use. Coils on both systems 
can be badly designed. Having held my own against 
foreign competition with the inferior type, without any 
patent, I do not expect to need any Chamberlain tariff to 
continue to do the same with the new. 


London, Oclober 28th, 1903. 


Leslie Miller. 


Electro-Galvanising. 


As a constant reader of your paper, would you kindly 
inform me what has been done in this country or abroad as 
regards electro-galvanising ? Can you give the names of 
makers of the plant ? How does the cost compare with the 
ordinary dipping process? Can it be applied to small 
articles in large numbers ? Any information on the subject 


would be of considerable value to me. — 


[See article in the ELECTRICAL Review, May 23rd, 1902, 

. 871. Probably the Cowper-Coles Galvanising Syndicate, 

td., of Grosvenor Mansions, Victoria Street, S. W., could 
assist our correspondent.—Eps. Exec. Rev. ] 


An Interesting Letter. 


We have noticed from time to time that you have 
articles in your paper dealing with Mr. —— and his 
productions, and perbaps the enclosed letter, which has been 
forwarded to us, will be of interest to you. 

We would particularly draw your attention to the portion 
we have underlined, which we trust is not the usual method 
adopted by Mr. to push business. 


Consulting Engineers. 


Messrs. -_————, 
Consulting Engineers. 

Gentlemen :—I beg to enclose descriptions of trolley tramways 
and trackless trolley traction without overhead equipment, bonding 
and boosting cables, and beg to say if you will specify these systems 
JI could allow you several times more than you receive for other systems. 


Yours truly, 


* 


Single-phase Alternating Current Motors. 


In reply to Mr. Fynn's letter in your issue of October 23rd, 
I beg to point out that, in his letters appearing in your 
issues of October 28th and December 12th, 1902, he simply 
states that he has invented a high starting torque single- 
phase motor, which, when tested, has given excellent results. 
No description of the motor is given in these letters, nor is 
the working principle or the new features in the design ex- 
plained. It is therefore impossible for me to find ont 
whether Mr. Fynn is correct in stating that “all novel 
features claimed for my machine were embodied in the motor 
alluded to in his letters,” and I think it would only be fair 
for Mr. Fynn to give some proof of his claim. I have looked 
up the patents taken out by Mr. Fynn for single-phase 
motors, and find that three specifications have been filed by 
him, viz, Nos. 20,571 and 20,572, dated September 20th, 
1902, and No, 22,712, dated October 18th, 1902, J hava 


only been able to see the first two specifications, and find 
that the subject of these is entirely different to the improve- 
ment covered by my patent. Specification No. 22,712 was 
not obtainable in the Manchester Patent Library, but as this 
specification is dated 10 days later than the one of my own 
patent, it would be null and void if it really covers the same 
invention. I might mention that the application for my 
German patent was filed on May 22nd, 1902. 
L. Schüler. 


Waste of Energy in Tendering. 


J read with considerable interest Mr. E. K. Scott's 
notes on the above subject, which certainly has Ше 
undivided attention of all electrical, manufacturing and 
contracting firms: but there, unfortunately, the matter ends! 

It is undoubtedly true that uselees tendering involves an 
amount of brain work which is a loss to the profession; 
but what remedy can Mr. Scott suggest? J, personally, do 
not believe in the killing off of a few smaller concerns, and 
even if this should take place, new ones will most sssuredly 
crop up again in the place of the old ones, the result being 
a status quo ante, 

Some years ago this subject was approached, and dealt 
with by the Institution of Electrical Engineers of a 
country оп the Continent, and it was suggested that all 
electrical firms should agree not to estimate for a plant of 
any kind gratuitously, but should in case of haviug tendered 
unsuccessfully receive a certain remuneration, the amount 
of which was to be proportionate to the value of the plant 
estimated for. What would be the result of such measures ? 
At first, certainly, the amount of work brought about by each 
inquiry would be lees, for the simple reason that these inquiries 
would be sent to а few firms only, as the customer would 
strive to keep expenses for estimates as low as possible. 
The inquiries would therefore go to the larger firms only. 
The smaller concerns would be able to reduce the staff 
of their estimating department, but, I am afraid, very soon 
their works staff also. It is for reasons such as these that 
the firms concerned at the time came to no understanding 
on this matter. Here, it should not be overlooked that the 
estimating department of a Continental electrical firm turns 
out infinitely more work than that of the English concerns, 
as the contractors on the Continent are generally also the 
consulting engineers for the plant they are estimating for. 

A proposal was also brought forward to institute a kind 
of Central Estimating Bureau, the expenses of which would 
be defrayed by all the firms interested, for whom this 
Central Estimating Department got out the schedules of 
tenders, which were then sent to each individual firm for 
the prices to be filled in. I; is obvious that this system has 
also many drawbacks and can hardly be carried out in 
practice when two or more firms are competing against 
each other. 

I have several times given the matter referred to by Mr. 
Scott very close attention, but have always failed to solve 
the difficulty. It would be interesting to hear the opinions 
of other members of the profession. 


Arthur Bloemendal. 
London, October 26th, 1903. 


Smoke Abatement. 


I have just seen Mr. Daniell's reply to my letter on the 
above subject, and regret that he has misunderstood both 
the motive for it, and the description of the furnace con- 
tained therein. | 

If he will take the trouble to properly read it, he will 
see that in the description, I stated, re the air distribution, 
* finally ejecting it partly in the ash-pit. and the remainder 
through series of jets placed at the back of the bridge, 
where it unites withithe volatile gases, completing their com- 
bustion.“ 

Further on, again, I referred to this most important 
point, which his reply only enlarges upon and emphasises. 

I can only say in conclusion that I entirely agree with 
the remainder of his letter, and regret that be did not 
consider the unnecessary trouble caused by attempting to 
reply to a letter before having first digested its contents. 


TE Н, H. B. Deane, 
Birmingham, October 26th, 1908. 


! 
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The Central Station Battery. 


No doubt Mr. Abraham has by this time found many uses 
for the cell recorder that he so recently patented, and of 
which he gave such a glowing account in the ELECTRICAL 
REvrEw for September 18th. 

It was, however, only in the next issue that the observant 
reader found on page 524 the following :—19,319. “ A cell 
recorder for use in electric light stations and other places." 
А. J. Abraham. September 8th. | 

Batteries are at the present time undoubtedly neglected, 
but I am afraid that Mr. Abraham’s article is calculated to 
do much more harm than good. 

Anyone on reading his article would at once jump to the 
conclusion that they had only to buy one of his patent cell 
recorders and take the volts of their battery once a week, 
marking all those low below 1:8, and high above 2'5. 
Apparently they would then have done their duty, and the 
battery would require no further attention. | 

Mr. Vicarey in your last issue goes a step further, and 
advocates specific gravity readings, and at the same time 
does not discriminate between the E. M. b. and the P.D. of 
а cell. 

Specific gravity readings by themselves are almost as use- 
less a8 volt readings, as there are many things to be taken 
into account. The variation due to evaporation of the elec- 
trolyte is often very considerable, especially as in many cases 
it is allowed to get below the tops of the plates. Secondly, the 
cells may not have been fully charged on the particular day 
the readings were taken ; and, thirdly, the variation in the 
temperature of the electrolyte. The reader will at once see 
that it is not so easy to compare the readings as Mr. 
Vicarey leads one to believe. Mr. Vicarey further states 
that even a partially short-circuited cell will sometimes 
give its normal E.M.F. while charging." Now the normal 
E.M.F. of а cell is about 2 volts, but the P.D. of the cell 
at the end of charge should be from 2:55 to 2°75 volts, 
whilst one only showing 2 volts would probably be very 
badly short-circuited. 

Mr. Abraham's cell tester appears to me to be unreliable 
for the purpose, as if one cannot trust а man to write the 
figures down correctly, he certainly cannot be trusted to 
press а key, the reading of which may or may not corre- 
spond with the reading on the voltmeter. As it is usual to 
take volt readings on the weekly over-charge day, I cannot 
see how it is going to save current; this extra current is 
not going to waste as Mr. Abraham imagines, but is causing 
important chemical changes to take place in the cell, of the 
nature of which he probably has little conception. 

Weekly volt and specific gravity readings are important 


only as a record and as a check by the engineer or battery : 
maker on the battery attendant; the way, however, to keep 
a battery in order is to do what Mr. Abraham evidently | 
во contemptuously ignores. He says, in his article, that : 


cells are just looked at to make sure they are gassing.” 


This, one might say, is the whole secret of the business; : 
go round the battery at the end of every charge and see ; 
that all the cells gas up equally and simultaneously. If any 


are backward there is a cause, and they should be immedi- 


ately examined, and, if necessary, milked-up. Last, but not ! 
least, do not let the cells gas too long; and, I think, if 
Mr. Abraham does this he will be able to put his recorder 
on the scrap heap instead of his battery, and thus get a 


higher efficiency; at any rate, financially. 
Electrolyte. 


[MuxiciPAL TyRANNY.—We received, some days аро, a 


letter from a provincial correspondent on the subject of Mr. 
Metzger's relations with the Manchester Electricity Com- 


mittee, but as it contains charges of a personal nature, and 
our correspondent declines to allow his signature to appear : 


with the letter, we have no alternative but to withhold 
it from publication.—Eps. ELkC. REv.] 


Insulating Paper.—We have received from Messrs. 
Johnson & Phillips’s electric cable department a specimen disc of 
their standard “ pure Manilla” paper, such as is used on their cables 
made to the Post Office and other standard specifications, 


BUSINESS NOTES. 


Electrical Wares Exported. 


Waar ENDING Ост. 28TH, 1902. 


вак supine Ост. 27TH, 1903. 


Alexandria .. > .. Value £311 Alexandria... ee Value £35 
Amsterdam. Pe ss ee 161 Amsterdam .. 5% - .. 90 
Auckland .. is i» .. 432 Auckland .. P ais v 15 
Bombay  .. m А 724 Bahia. Teleg. mat. . . 9,618 
Buenos Ayres is se .. 897 Beira .. es сө T .. 162 
z Teleg. cable .. 1,564 Е Teleg. mat. gx 99 
M Teleg. mat.. 270 Bombay it a T .. 550 
Calcutta  .. РА i» „ 150 Ss Teleg. mat. .. wa RO 
Cape Town .. HN a .. 309 Boulogne e га SQ 55 
Channel Islands .. T 25 42 Buenos Ayres a iss os 82 
Christiania. Teleg. wire sis 1 АА Teleph. appar... 458 
Cologne е oe * s ° 45 Caloutta ee ee oe ee 950 
Colombo s s 2 42 Cape Town .. ES Sa . . 8,552 
Durban ME ne “э .. 8,771 i Teleg. mat... eo 951 
East London: А .. 225 Channel Islands .. sa ee 502 
Flushing a a oe 10 Copenhagen. Teleg. cable 52 
" Ship's teleg. .. .. 65 Delagoa Bay. 'Teleg. mat. 215 
Fremantle .. 22 РА æ. 24 Durban M x is , 887 
Gibraltar .. sd ais 9 26 ‘a Teleg.mat.  .. .. 170 
Hamburg ee . es oe 106 East London ee ee oe 820 
Hong Kong.. vs oe e» 150 Hamburg. Teleg. mat... .. 250 
Liban d v. e NS 67 Kure. Elec. machinery н 97 
Melbourne .. ру Р .. 334 Launcgston .. E Pa T 95 
Ostend ee ee ee ee 41 Lisbo ee oe ee 64 
Perth ee ee se ео 17 Melbourne oe ee oe ee 857 
Port Elizabeth  .. 5 . . 1,284 эз Teleg. mat... .. 152 
Rotterdam. Teleg. mat. . . 280 Montreal .. TET . 24 
Shanghai... ёе ox .. 818.) Nagasaki. 1 knot s'bm'rine cable — 
Rvdney ee ee ee ee 18 New York е ee ee oe 22 
Wellington .. T id .. 1,076 Perth .. 5% - és .. 837 
| Port Elizabeth .. - T 94 
| Я Teleg. mat. 798 
| Port Said . .. 99 
А Elec. cable .. . 659 
Rio de Janeiro es 98 10 
Rosario. Teleg. mat. e 774 
St. Lucia .. БЯ .. - 22 
St. Petersburg. Teleg. wire .. 59 
Santos xx - ee "s 14 
Shanghai ee es ee ee 224 
Singapore . 101 
Sydney se 24 е .. 2,468 
ñ Teleg. mat. .. 
Wellington * ee ee eo 294 
- Teleg. mat. oe 2,423 
Yokohama .. 35 ve .. 526 
x — 

Total .. £18,008 Total oo 29,897 

Foreign Goods Transhipped. 
New York. Elec. goods Value £70 | Sydney. Elec. lamps . Value £100 


The Newton Tramear Life Gauard.—On the 16th inst. 
there took place at Southport a trial of an improved type of life- 
guard attached to ove of the Corporation cars. This is the invention 
of Mr. D. Newton, of Southport. The advantages claimed for the 
“ Newton ” improved patent lifegaard over existing ones now in use 
are :—(1) The platform or guard works loose on its pivots and is 
retained in its position by counter-balancing weights only. (2) The 
guard works in conjunction with, and independently of, the gate. 
(3) The guard is drawn down by the gate through the medium of 
the cam and lever. (4) The guard is under direct control of the 


motorman, who can bring it down and return it to its position at 
will. (5) A ratchet wheel and pawl arrangement by which the gate 
and guard are locked. (6) The ease and comfort with which the 


Newton Lire Guarp. 1.—NormMat Position; 2.—IN ACTION. 


motorman can replace the guard in position again. (7) The guard 
coming down upon the rails will run smoothly along by means 
of the rollers, and any object picked up by it would be retained. 
(8) The guard always maintains its horisontal positior, and 
is therefore not liable to be broken; if jolted from its seating 
it returns unaided, consequently not taking the attention 
of tbe motorman from his other duties. (9) The guard can 
be placed in operation in three ways, either separately or in con- 
junction with each other. (10) Last, but not least, there are no 
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springs to get out of order. These, by constantly tugging at the 
uard, bring the front edge nearer and closer to the ground, so that 
f acar is overloaded the guard is frequently broken. The operation 
of the guard will be clearly gathered from the diagram ; we under- 
stand that it has received the provisional approval of the Board of 
Trade 


The Late Fire Congress.—We have been favoured with 


a оору of the official edition of the proceedings of the First Inter- 
national Fire Prevention Congress, which our readers will remember 
was held in July (from 6th to 9th) in London. It is published by 
the Public Health Engineer, of 50 52, Ludgste Hill, E.C., that 
journal having been entrusted with the responsibilities of Official 
Recorder. Tne book is not the sort of thing to take up and read 
through as one would do a novel; it is essentially a record, and as 
such possesses considerable value as a work of reference containing 
the views of the leading authorities of this and other countries in 
regard to the many perplexing problems which are for ever arising 
in connection with the very wide subject of fire prevention. The 
preparation of the r: cord has necessarily involved much labour and 


pains in ite preparation, and as one exsmple of the sort of thing 


that has helped to make that so, it may be mentioned that the dis- 
cassions were carried on in several languages, but they appear in 
the reportin English. The edition is published in English, but an 
appendix of papers presented in French and German has been pro- 
duced for circulation abrcad. The electrical papers, which are 
printed with their discussions, are :—' Safety and Control Arrange- 
ments of Fire Alarms,” by Alex. Siemens; “The Necessity of 
Automatic Fire Alarm Systems with Direct Brigade Communication,” 
by G. Н. Oatway; Electrical Risks in Theatres,” by Hip. 
Casier, of Créil; "Necessary Practical Safeguards Against Lightning," 
by Alfred Hands (this paper is fully illustrated); Electric Wiring 
and Electric Risks,” by E. C. de Segundo. As a collection of up-to- 
date and authoritative views on fire prevention matters, we should 
think tbat this volume is as complete ав anything that has so far 
appeared. The price of the publication is 20s. net. 


* Antifrix " Packing.—We have received from Messrs. 
Boardman Bros, of Victory Works, Jordan Street, Knott Mill, 
Manchester, some samples of this packing. It is composed of pure 
Italian asbestos yarn, combined with anti-friction metal with a 
melting point certified to be 371° C., or nearly 700° F. This is 
solutioned together and blocked undera pressure of 34 tons, and 
then vulcanised by a special process to render the packing abso- 
lutely steam and waterproof. It is not affected by either heat or 
cold, and consequently cannot set hard when in store. It is said 
that neither water, steam nor oil will make any impression upon it, 
and it will not break up or fray. It will not score or flute the rode, 
as the metal employed in making it is softer than any rod of an 
engine. Owing to the very high melting point, the makers claim 
that it cannot be dissolved in any steam pressure so far obtained 
in апу engine, whether with superheated or wet steam, and, con- 
sequently, it will last well. It is specially suitable for high pressure 
work, whether with steam engines, electrical machinery, or triple- 
expansion engines on steamers, or for mining machinery. There is 
no tallow whatever in the Antifrix packing, and nothing that 
can possibly decompose, and it is stated that it will withstand any 
pressure. 


Oil Separators.—* The Baker Oil Separator” is the 
title of a little pamphlet descriptive of the oil separator of the 
Baker’s Patent Appliances Оо., Ltd., Scarborough, which depends 
for ite action upon the cohesion of a series of sharply corrugated 
plates with the oily particles in the passing steam. It is claimed 
that these separators will separate oil down to а very stall fraction. 
The principle of operation sppesrs to be the division of the stream 
of exhaust steam into very numerous thin films by means of the 
above corrugated ђе е plates. In passing through the narrow 
spaces between the plates each particle of. greasy water appears to 
make contact with the greasy plates which pick up the oil and allow 
it to drain to а point whence it can be removed. No words are 
needed to emphasise the undesirable results which may accrue from 

in a steam boiler, especially where there is carbonate of 
magnesia in the feed-water, since this salt forms a most undesirable 
and dangerous compound with grease, and may cause serious burn- 
ing of tubes and collapses of furnace crowns. 


Catalogues and Lists.— MESSRS. HOLDEN & BROOKE, 
Ltd., of Manchester, have now published а complete catalogue of 
their steam plant specialities. It is a very fine production with 
handy thum b index to the different sections, and in the course of 
220 pages some 190 well executed illustrations appear of their 
ejectors, feed heaters, steam dryers, oil separators, steam traps and 

umps, and во оп. Any steam user can obtain a copy by dropping a 
fine to Sirius Works, West Gorton. 

А new pocket list has been brought out by PsvcHILOID, LTD., of 
Love Street, Sheffield, giving prices and particulars of their Paychi- 
loid sheeting, tubing, insulating handles, formers for multipolar 
machines, bobbins and commutator rings. Brief notes from tests 
made upon the material used ав an electrical insulator are quoted. 

Messrs. BABcock & Wircox, Lrp., owing to the large number 
of orders received from municipslities and others for complete 
installations of steam and feed pipes, have increased this depart- 
ment at their works, and this will enable them to give quicker 
deliveries. Up to 10 in. in diameter they are supplying steam 
pipes of solid drawn steel They have placed before us a 
pamphlet with line and other drawings of their steam, exhaust, 
and feed pipes, which have been extensively used, especially in 
electricity generating stations. They have further drawn up and 
issued a list giving the relative evaporations for certain sizes of 
Lancashire boilers and those of their own type, together with the 
space occupied. 


Messrs. Grirritss Bros. & Co., of Bermondsey, have sent us 
а priced list of their Driorol" quick-drying enamel, which they 
claim dries rapidly even over oily and greasy surfaces, and is 
suitable for all metal and wood work, and dries with a thin, fine, 
hard, elastic and glossy surface. It һаа been used by leading rail- 
ways for years past. 

Messrs. D. Ногьтт & Co, Lro., of 55 and 56, High Holborn, 
W. O., bave issued a priced illustrated circular of their steel conduit 
tubes and fittings for electric wiring. 

Messrs. J. Н. Ног мез & Co., of Newcastle-on-Tyne, are circu- 
lating а supplementary list, showing some of the motor contracts 
booked by them for printing establishments since the issue of their 
April list of 1,300 motors. The recent orders include one from the 
Bank of England for 27 motors, aggregating 604 B.H.P., and ene 
motor of 120 в.н.р. for the Morning Post.  Holmet-Clatworthy 
equipments have been supplied for & number of papers, including 
four sets for Hoe machines at the Daily Mail offices. 

A. 46-page catalogue with excellent art paper and printing, which 
combine to produce & most effective result, been brought out by 
Мевавв. C. REDMAN & Sons, and it shows a number of the high- 
grade machine tools, such as are manufactured at their Pioneer 
Iron Works, Halifax. Some of the larger photographs illustrate 
the erecting shops, а group of automatic machines in service, and a 
group of planers; these are followed with descriptive particulars 
and first-class photo-process blocks of individual machines such as 

laning, shaping, drilling machines, double and treble-geared 

thes, &c. 


Мезввв. Davip Ввірае & Co., of Castleton Iron Works, Castle- 
ton, Manchester, have а variety of lists in circulation at the present 
time. Some of them are devoted to Heywood & Bridge's patent 
friction clutches, of which large numbers have been supplied for 
light and beavy drives, its use for dynamo driving purposes being 
specially mentioned; another deals with the Baker oil separator, 
steam dryer, and steam cleanser; another illustrates and describes 
their ice-crushing machinery, pulley blocks, enclosed electric motors 
from 4 to 71 в.н.р.; yet another gives tabulated prices{of the 
' Mercury " hard paper rim pulley; last of all, we may mention a 
96-page catalogue, giving many fair-sised engravings of machinery 
supplied for india-rubber and gutta-percha manufacture. Views of 
the works are followed by illustrations of mixing, washing, immers- 
ing and refining, calendering, doubling, spreading, sheet-cutting, 
wire-coiling and various other machins used in rubber and gutta- 
percha manufacture. 

A new edition of their general catalogue of their famous econo- 
miser has been issued by Mesere. E. GREEN & Son, Lrp., of Wake- 
field. It ів an excellent production with manifold art illustrations 
and other detailed drawings; power station engineers, and, indeed, 
all who are actively engaged in the design and equipment of power 
generating stations, will peruse it with interest and afterwards file 
it in an easily get-at-able place. The pictures include a number of 
typical interior and exterior views of the extensive works at Wake- 
field which are devoted exclusively to the firm's specialities, t. e., 
economisers, air heaters, boiler-feed pumps, and small economiser 
engines. The works cover nearly 20 acrer, and employ about 1,000 
men. The increasing demand for the Green eoonomiser has necessi- 
tated a reorganisation of the business, and this has included the 
reconstruction of the works plant, the introduction of new special 
tools and labour-saving devices, and the arrangement of additional 
facilities for speedily and effectively bandling materials, &c. The 
letterpress in this new catalogue details once more the value and 
advantages obtained from the use of economisers; gives many 
sectional illustrations showing parts, tabalated dimensions and 
capacities; a simple method for taking the chill off feed-water is 
described. Several pages are labelled electric section,” and give 
records of certain performances. Some useful outline drawings show 
the arrangement of several sizes of economiser and their application 
for stated boiler plants. 

The WESTERN ErEcTBiC Co., of Queen Victoria Street, E. C., 
has just brought out а new and neatly set-out illustrated catalogue 
of telephone installations for electric traction systems. The con- 
tents include street sets for fitting on the side of feeder pillars, 
porteble sets for fitting inside cars, central station and sub-station 
wall sets, desk instruments, central battery boards for up to 25 lines, 
various kinds of protective fuses, protectors and lightning arresters, 
and many small apparatus and details, Some appropriate wiring 
diagrams occupy the last 10 pages. 

The KEIGHLEY ELECTRICAL ERNI Oo., of Vulcan Works, 
Keighley, have issued a new catalogue and price list of their 
dynamos, motors and motor starting switches. А full specification 
and efficiency curves of the machines aro followed with a table of 
motor sizes, speeds and prices, also a similar dynamo table. The 
E.P.D. and worm geared starters, also motor switch and starter 
panels are well illustrated and briefly described. 

Mzssns. BPERRYN & Oo., LTD., of Hospital Street Works, Bir- 
mingham, who bave a new electrical catalogue in the printers’ 
bands, have sent us a print of a switchboard equipped with a 
number of their new patent high-voltage main switches, ranging 
from 50 to 350 amperes. 

From tbe Нуре EvgorricaL MaNuFACTURING Co., Ltp., of Hyde, 
Manchester, there has come to band a catalogue of their standard 
continuous-current four-pole motors of open, protected and enclosed 
types. А table of dimensions leads the way to a general descrip- 
tion and price and output table. Speeds, code words, reference 
numbers, prices and so on are convenisntly shown. The special 
features of these motors are their all-steel carcase, with laminated- 
pole shoes, securing a high magnetic density in air-gap, and a total 
magnetic flux much beyond that obtained in tbe ordinary com- 
mercial machine, thus considerably extending the commutating 
limit. We understand that special attention has been paid to the 
ventilation of the field coils, ав well as the armature, ventilating 

ducts being provided through the pole and external. casing, in 
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line with suitably shaped vanes mounted in a corresponding duct 
in the armature core. 

Messrs. BERGTHEIL & Youna, of Camomile Street, E. C., bave hit 
upon a strikingly effective idea for bringing home to newspaper 
proprietors and electrical engineering contractors the large amount 
of work that has been carried out by them in the equipment of 
newspaper offices with motor-driving. The title pages of a great 
number of newspapers and magazines have been reproduced in 
small form and bound together, and it is pointed out that all of 
these publications are regularly produced upon presses electrically 
equipped by the firm. 

Ancther leaflet issued by Mrssss. BERGTHEIL & Youna dis- 
cusees organ blowing by electricity, and a list is given of a number 
"i cathedrals and churches where organs have been equipped by the 

m. 

А circular giving prices of electric light carbons, and a list of 
сат bon brushes, have come to hand from Messrs. Мокѕсн & ScHMIDT, 
of 43, Basinghall Street, E.C., who are the representatives in this 
country of J. A. Berne, of Paris. 

Мт ѕѕ88. H. Сес, Honors & Co., of 59. Queen Victoria Street, 
E.C., have sent us & copy of their sheet No. 5 illustrating their 
instruments and switchboards of which they are making & special 
feature, having fitted up extensive worka for more rapidly conduct- 
ing their manufacture. The firm are giving particular attention to 
central station and other switchboards, distribution boards, high 
tension switches and fuses in cast-iron cases, &c. Mr. James Gray, 
of 19, Waterloo Street, Glasgow, is the firm's sole agent for Scotland, 
Messers. Dixon & Son, Imperial Buildings, Westgate Road, New- 
castle, for Newcastle апа the Tyne district, and numerous other 
agents are appointed for various parts of England. 


Plant for Sale.—Blackpool Electricity and Tramway 
Committee is offering for sale one each 50 and 60-k w. rope-driven 
alternators with Fowler horizontal engines; опе 50-K w. tnrbo- 
alternator; and three direct current motors. See our Official 
Notices to-day. 


The Transvaals Imports of Electric Wire and 
Fittings.—The value of tbe imports of electric cables, wire and 
fittings into the Transvaal during the seven months ending with 
July last is officially returned at £43,000, as compared with £20,000 
in the corresponding seven months of 1£02. 


Imports of Foreign Electrical Apparatus. — The 
largest monthly total of imports of foreign electrical goods and 
apparatus into this country so far this year was recorded in 
Beptember, with £85,676, this comparing with only £78,407 in 
August last and £49,588 in September, 1902. For the first nine months 
of the current year the imports have reached а sum of £585,483, 
which contrasts with only £514,255 in the corresponding period of 
last year. 


May-Oatway Fire Appliances.— The directors of the 
May-Oatway Fire Appliances, Ltd., in their second annual report, 
are able to show а net profit, the company having now turned the 
corner. Some large installations have been carried out during the 
year, and the turnover has been quadrupled. 


Trade Announcements.—Mr. H. Willoughby Lance, 
who bas been connected with the Islington Electricity Works for 
the past seven years—for the last three in the capacity of senior 
electrician on mains—bhas acquired the electrical contracting 
business of Edward Leach, at Llandudno, with the sole agency for 
the district for the Brush Co.’s incandescent lamps. He bas also 
been appointed agent for North Wales for Messrs. Fielding & Platt, 
gas and oil engine, &c., makers. Previous to his work at Islington, 


Mr. Lance was with the General Electric Co. and the Brush Electrical 


Engineering Co. 

Mr. R. G. Mercer, A. M. I. E. E., who has been with the British 
Insulated and Helsby Cables, Ltd., Prescot, for the last five years as 
outdoor superintendent, has been appointed as manager in Messers. 
Pay chiloid, Ltd., electrical insulating works, Sbeffield. 

The Rhenish Rubber and Celluloid Co., Ltd., have removed their 
showrooms and offices to 68, Basinghall Street, E. C. 


“The Phielashok" (Oliver's Patent). — Messrs. 
Oliver & Co., arc lamp manufacturers, have introduced a new 
electrical instrament or appliance in the form of an ordinary flat 
pocket pencil case, which they appropriately call a Phielashok.” 
This instrament is for testing electric wires and apparatus to 
ascertain whether they are alive, and it owes its introduction 
to the high-pressure of electric supply now prevailing in this 
country. А frequent test for electrification is by placing the body 
directly across the part in question, and the supposed other pole of 
the circuit, when a shock of either 230 or 460 volts may be expected. 
The Phielashok consists of an outer metal case, and kn inner 
sliding portion specially prepared of very low electrical conduc- 
tivity material, which is capped with metal. In making а test it is 
necessary to hold the metal case in one hand with the slide drawn 
out a certain distance, to place the other hand to one pole of thc 
circuit, and to touch the supposed other pole with the metallic end 
of the slider. Thus, the body will be placed in series with the low 
conductivity slider, probably directly across the supply voltage, and 
if so а very slight shock will be experienced, giving an indication to 
the user that the wire or part is alive. Although the advantageous 
uses of tbis device may be many, ite indiscriminate use on earthed 
systems may be attended with considerable risk, unless а 
“ Phielashok " is used in each hand. 


For Sale.—The Northwich Electric Supply Co. is invit- 
ing offers for 36 two-wire 220-volt and 18 three-wire 440-volt Aron 
wattmaters. Bee our advertisement pages to- day.; 


Schuckert Contracts. — The British Schuckert Electric 
Co., Ltd., have recently received the following orders, among 
others:—For Paisley Corporation, extensions to tramway switch- 
board, consisting of nine panels, with the neceseary instruments and 
switch-gear; also a negative booster set of 27 Kw. capacity, to work 
in conjanction with the return current feeders. For the Dunlop 
Rubber Co., Ltd., Aston, through Messrs. Willans & Robinson, who 
are supplying the engine, a 275-xw. direct current generator, 250 
volte, 340 revolutions per minute. This machine will operate in 
conjunction with the existing plant of the Dunlop Rubber Co., the 
whole of which, including generators, motors, &c., was installed by 
the British Schuckert Electric Co., Ltd. For the Lurgan Weaving 
Co., Belfast, an 884-kw. combined direct-current generator, 220 
volte, and Allen steam engine, together with ejector condensing 
plant complete. 


Ferranti, Ltd.—4A statement has been issued by Messrs. 
A. W. Tait and A. Whittaker, the joint receivers and managers, 
giving an approximate balance-sheet at September 2nd, 1903. The 
liabilities, shares, debentures, banker's loans апа creditors are 
£413,597; the assets, as valued in the company's own books, stand 
at £15,524 Bhort of this amount. 


Books Received.—“ Fowler's Mechanical Engineers’ 
Pocket Book." Mancbester: The Scientific Publishing Co. 

“Cours D'Electricité," par Il. Pellat, Vol. 2. Paris: Gauthier- 
Villare, Imprimeur-Librarie. 1903. 

Notes on Material, Construction, and Design of Land Boilers,“ 
by Edward G. Hillier. London: Taylor, Garnett, Evans & Co., 
Ltd., and The National Boiler and General Insurance Co., Ltd. 1s. 

“Notes on Electric Railway Economics and Preliminary Engi- 
neering,” by W. C. Gotshall. New York: McGraw Publishing Co. 
1903. 

Designing Ironwork,” Second Series, Part IV., by H. Adams, 
60, Queen Victoria Street, E.C. 2s. 


Dissolutions and Liquidations.—In the High Court 
of Justice, Chancery Division, on the 27th inst., before Mr. Justice 
Buckley, the voluntary winding-up of George F. Milnes & Co., Ltd., 
was continued under the supervision of the Court, the receiver in 
а debenture-holders’ action being appointed as additional liqui- 

ator. 

Creditors of the Yorkshire Electric Power Syndicate must send 
particulars of their debta, &c., to the liquidator, Mr. J. W. Close, 7, 
Greek Street, Leeds, by November 21st. 

The last day for receiving proofs for intended dividends in the 
case of Harry South & Co., Ltd., Garrick Street, W.C., is November 
7th. Mr. H. H. Hilton, 7, Lothbury, E.C., liquidator. 


ELECTRIC LIGHT AND POWER NOTES. 


Arbroath.—The Srecial Committee has recommended 
the T.C. to accept the offer of the Empire Electric Light and Power 
Co. for the lighting of the burgb. It is stated that the company 
intend to take over the prov. order acquired by the Council, and 
complete the scheme within twelve months. 


Bangalore.— It is proposed to utilise the surplus power 
of the electrical installation at the Cauvery Falls for lighting the 
cantonment. 


Barry.—Notice of an application to the B. of T. for amend- 
ment of the Barry Electric Lighting Order, 1901, appears in the 
London Gazette for October 23rd. 


Bath.—The R. D. C. has resolved to make further 
appl cation to the B. of T. for a prov. order embodying the whole 
of their district. 


Bedwellty Pits, —' The Tredegar D.C. has decided to 
light the village of Bedwellty Pits with electric light supplied by 
the Tredegar Iron and Coal Оо. at 4d. per unit. 


Bognor.—The U.D.C. has adopted the scheme of the 


Industrial Engineering Co. for installing the electric light into the 
town. Ву the scheme the company will lease the Council's order 
for 21 years, with perpetual extensions of seven years, and tind the 
capital and plant. The maximum rates for the supply of energy will 
be 43d. per unit for private lighting, 24d. per unit for public lighting, 
and 144. per unit for power. It is hoped to have the supply ready 
by July next. 


Bolton.—The Corporation Electricity Committee has 
resolved to apply to the B. of T. for permission to generate and 
transmit electric energy at а higher presaure. 


Bombay.—A discussion has arisen as to the voltage of 
supply for the electric light in the city, which the Brush Electrical 
Engineering Oo. is about to instal. It is asserted locally that the 
voltage should not be higher than 200, owing to the dampneas of the 
atmosphere in the district, whereas the company wien to supply 
energy at 230 volts. It has, accordingly, been recommenued 
that the Corporation intorm the Government, that the former has 
been advised that a higher voltage than 200 for general lighting 
work is unsuitable to the local atmospheric conditions of Bumbay, 
but that, if the Government is advised by its experts that a 
voltage of 230 would not be too high, the Corporation will bave no 
objection to that voltage being sanctioned. 
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Bristol — The Corporation Electricity Committee has 
adopted а scheme for free wiring and hiring out motors on the 
-hire-purchase system. The free wiring will be carried out through 
local contractors. 


Calne.—The Southern District Electricity Corporation has 
informed the T.C. that it intends to apply to the B. of T. fora 
prov. order for the lighting of the town, and the T.C. has replied 
that it cannot uphold the corporation's decision as it is contemplat- 
ing making a similar application. 


Caterham.—The Urban Electricity Supply Co. is now 
supplying energy for public lighting from its new generating 
station recently erected. The plant comprises two G.E.C. dynamos 
of 44 Kw. each, connected to Belliss & Morcom engines of 70 B H. P. 
The U.D.C. has the option of purchasing the undertaking after a 
certain period. 

East Molesey.— Messrs. Edmundson’s Electric Lighting 
Corporation has received the consent of the U. D.C. to obtain a 
prov. order for the lighting of the town, snd has fixed the prices 
for the supply of energy as follows:—Private lighting, 7d. per 
B.T.U. for the first hour per day on the maximum demand, and 
3d. per unit afterwards; public lighting at 24d. per unit. 


Germany.—The municipal authorities of Bonndorf have 
decided on the establishment of а central electric lighting station 
in the town at an estimated cost of £7,500. 


Gillingham (Dorset).— The P.C. has appointed experts 
'to go into the question of installing the electric light in the town, 
and to prepare a scheme. It is proposed to utilise the water at a 
disused mill for driving the machinery, and the cost of energy 
is put at 5d. per unit. 


. Grantham.— The generating plant at the Urban 
Electric Supply Co.'s electricity works, recently opened, comprises 
two Belliss & Morcom compound engines of 136-н.р. each direct 
coupled to Parker dynamos. Steam is derived from two Hornsby 
water-tube boilera, fitted with Mildrum's stokers and their forced 
draught system. The feed pumps are by J. P. Hall & Co.; feed 
water heater and detartariser by Wm. Boby; the piping has been 
supplied by Stuart Lloyd; the valves by Dewrance & Co.; awitch- 
board of the Edmundson pattern; the Р.Р. Batterv Co. has 
supplied the etorage battery which consists of 130 cells of 600 
amperes-hours capacity, and each is connected with a large multiple 
regulating switch, which is controlled from the switchboard. A third 
Hornsby boiler is in course of erection, and is to be of tbe vertical 
type. The boosters were supplied by T. Parker, Ltd. The over- 
head travelling crane in the engine room is capable of liftirg 
5 tons. | 


Grimsby.—The T.C. has decided that consumers of 
energy for power purposes shall be supplied at 14. per unit during 
the day time under certain conditions, and that charges for the 
time switch shall be as follows: — Motors up to 5-н.р., £2 а year; 


above 5 and up to 10-H. P., £2 108. ; about 10 and up to 20-H P., £3; 
above 20-H.P., £4. 


nley.— On October 20th а L. G. B. inquiry was held 


rel ев to the application of the T.C. for a loan of £17,600 for 
el» c lightingtextensions. 


Harrogate.— The T.C. has resolved to accept the offer 
of the B.T.H. Co. for the supply and erection of а 750-&w. Curtis 
turbine with condensers and accessories, for £6,736, and for the 
temporary loan of a 300-K w. turbine, free of cost, until tbe 750- 
KW. Curtis turbine can be supplied and erected. 


Heavitree.—The U. D. C. on October 22nd decided to ask 
Messrs. Frank Suter & Co. if tbey are disposed to undertake the 
lighting of the district by electricity, and if но, upon what terms. 


Huddersfield.—The T.C. has decided to apply to the 


B.of T. for a prov. order to enable it to extend the supply to 
Golcar. 


Hull.—Mr. J. T. Skinner has retired from the chair- 
manship of the E.L. Committee tirough ill-health. 


India.—An electric light and power plant is to be installed 
at the Insein workshops by Messrs. Burn & Oo. at а cost of 
Res. 33,500. 

The Rangoon Municipal Committee, at tbe special meeting 
held to consider the report of Mr. Meares, electrical engi- 
neer to the Government of Bengal, on tenders for the 
electric lighting and power undertaking in Rangoon, resolved 
to call for amended tenders in the terms of Mr. Meares’ note. The 
original tenders not having been accepted, five firms tendered, one 
of which was not considered as b3ing in form. Mr. Meares 
adheres to his recommendation of last year for a continuous 
current system for Rangoon, and strongly objecta to overhead wires. 


Italy.—Application has been made for a concession to 
put down а plant to utilise the water power of the R.ver Cartiere, 
near Grevone, in the generation of electrical energy for lighting and 
power purposes at Amalfi. 


Kirkcaldy.—The Joint Sub-Committee of the T.C. and 
Harbour Commission intends, if possible, to promote tbe Bills for 
Pene lighting and tramways and the harbour extension as one 

ill. 

Kettering.—The U.D.C. has decided to promote a 

special Act of Parliament conferring upon the Council powers to 


undertake wiring and the supply of electric light fittings and 
motors. 


Karachi.— Messrs. Marshall, Sons & Co. have prepared a 
scheme for the lighting of the town, but owing to the funds of the 
municipality being insufficient, the scheme cannot be adopted. 
An essential feature of the scheme was the public lighting, without 
which it would not have paid sufficient returns on the outlay. 


Kingswear.—The electric light was first switched on to 
the village for public lighting on the 22nd inst. 


London.—WrsrwiNsTER.— It has been agreed that 
the City Council enter into a yearly agreement with the West- 
minster Electric Supply Corporation, Ltd., for the supply of 
electricity to the Council for lighting purposes at 34d. per unit, and 
for power purposes at half that price without any guarantee as to 
minimum consumption, and that in the event of a general reduction 
being made to consumers, a propoitionate reduction would be 
allowed to the Council. 

SrEPNEY.—The Electricity Committee of the B.C. has decided 
in favour of expending £2,845 in mains extensions, £1,670 in arc 
lighting extensione, and £250 in incandescent lighting extensions 
with Nernst lamps. 

PaApprINGTON.— The negotiations between the B.C. and the 
Metropolitan Electric Supply Co. for the lighting of the streeta 
have fallen througb. . 

CaMBERWELL.—The County of London and Brush Provincial 
Electric Lighting Co., Ltd., аге to bring before the B. of T. the 
following conditions which the B.C. seek to impose with regard to 
placing a transformer box in Burbage Road :—“ Application of 
company granted, subject to any disturbance of the footway or road- 
way being made good to the satisfaction of the borough engineer, 
and subject to an undertaking by the company that should the site 
or any portion thereof or the works connected therewith be required 
for public purposes, the company will pay the cost of removal 
or of any alterations.” 

Ludiow.—A L. G. B. inquiry was held on 22nd inst. 


into the application of the T.C. for sanction to borrow £8,250 for 
electric lighting purposes. 


Mansfield. Owing to the increase in the supply of 


electricity, the T C. has decided to extend the mains at a cost of 
about £1,000. 


The electrical engineer has been instructed to select a slot meter 


for adoption, and to report on a scheme for supplying energy for 
power porposes. 


Milford-on-Sea.—The electric light has just been in- 
augurated in the district. The work in connection with the scheme 
has been carried out by Messrs. Christy Bros. & Middleton, for the 
Milford-on-Sea Electricity Supply Co. 


Pitlochry, N.B.—4A scheme has been drawn up for the 
lighting of the town by electricity, and it ie proposed to obtain the 
necessary power from the River Tummel. 


Risca.—The Empire Electric Lighting Co. has notified 
the D.C. of its intention to apply for а prov. order to supply energy 
in the district. 

Spain.— Work has just been commenced on the establish- 
ment of a central electric lighting station at La Guardia (Alavay). 


Strabane.—Mr. Llewellyn Preece and Mr. R. V. Mac- 
тогу visited the town last week for the purpose of locating а site for 
the Ulster Electric Power Co.'s proposed electric lighting and power 
scheme. The company propose to establish electric power stations 
inthe towns of Newry, Portadown, Dungannon, Kilrea, Strablane, 


and Belfast, and for this purpose a special Act of Parliament is 
about to be promoted. 


Tamworth.—The T.C. proposes to apply to the B. of T. 

for a prov. order to supply electricity to the town and the contiguous 

ortions of the rural district. The Sir Hiram Maxim Elcctrical and 
ogineering Co. is applying for a similar order. 


Thornbury.—The R.D.C. has applied for a prov. order 
for electric lighting in opposition to a syndicate which is making a 
similar application. | 

Wimbledon.—A L. G. B. inquiry has been held into the 


application of the U.D.C. for а loan of £1,390 for the provision of 
water storage plant at the electricity works. 


 . ELEOTRIO TRACTION NOTES. 


Altrincham.—The poll on the electric tramways ques- 
tion has resulted in a majority of 213 in favour of the U.D.C. 
applying for a prov. order. 


Batley.—The Healey and Mount Pleasant sections of 
electric tramways which have been constructed by the Batley Cor- 
poration and leased to the B.E.T. Co., were opened for the public 
convenience on Monday. Originally the Corporation intended to 
iteelf work the lines, but after negotiations it was decided to 
lease them to the company. Both sections start near the centre of 
the town and connect with the Traction Co.'s Dewsbury 
and Spen Valley main line. At present a quarter of an hour's 
service is being run, and this will be continved if the number 
of passengers warrants it. Energy is eupplied by the Corpora- 
tion. The cars are of the Westinghouse type. Steam trams 
are s'ill running along Bradford Road from Dewsbury, 
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through Batley to Gomersal. This system is to be electrically 
equipped by the Traction Co., who bought out the shareholders 
some time ago, and it is expected that the work will be commenced 
early in the Spring. 


Belfast and Bangor.—4A scheme is on foot for the con- 
nection of the North of Ireland capital with Bangor, -a fashionable 
watering place on Belfast Lough, by an electric tramway. The 


distance is 12 miles by road. Both places are already connected by 
railway. 


Berlin Railways.—Reuter says that on 23rd inst. the 
Siemens electric car which is being used in the high-speed experi- 
mente, attained a speed of 128 miles per hour over parts of the 
course traversed. Reports of 131 miles having been attained have 
since been received. 

The Berlin correspondent of the Morning Post says that the 
Prussian Government has decided to turn to practical account the 
magnificent results of the high-speed trials on the Berlin-Zossen 
Electric Railway. The Government has opened negotiations with 
& German electrical company for the construction of & high-speed 
electric railway between Berlin апа Hamburg. 


Brighton.—On Tuesday, the 20th inst., the Tramways 
Committee, accompanied by various officiale, went round the 
recently completed extensions in London Road and the Old Steine 
for the first time, and as everything went off in а satisfactory 
manner, а request was at once sent for а Board of Trade inepector to 
come down. It is hoped to have the new routes open for the public 
early next week. 


Cavehill and Whitewell (Ulster).—4At a meeting of 
the Judicial Committee of the Privy Council at Dublin Castle last 
week, Mr. Ronan, K.C., applied on behalf of the Cavehill and 
Whitewell Tramways Co. for an order authorising them to increase 
their capital and extend their borrowing powers. In December, 
1899, an agreement was entered into between the British Electric 
Traction Co. and this company which provided, amongst other 
things, that the Electric Traction Co. should, as and when required 
by the company, subscribe, or find subscribers, for so many of the 
ordinary shares of the company of £1 each as should be necessary 
to provide the capital that may be required for the reconstruction, 
electrical conversion, and equipment of the tramway.” The object 
of the present application for permission to increase the company's 
capital was, therefore, to enable the agreement to be carried into 
effect. The Committee held that, according to the provisions of 
the company's Act of Parliament, they had no jurisdiction to deal 
with the application. They expressed no opinion with regard to 
the merits of the case. 


France.— L Industrie Electrique published recently ite 
annual statistics of electric railways and tramways in France. The 
applications of electric traction have not made such progress there 
as was at first expected, and this is due in a great measure to the 
poor financial results of many of the existing undertakings. The 
ength of the lines reaches 1,994 kilometres, an increase of only 
500 kilometres in two years, or an average of 250 kilometres a year. 
This increase is small, however, compared with that for the period 
1900-1901, when it was near 700 kilometres. The power of the 
central stations has increased even less rapidly, it being 74,000 kilo- 
metres in 1903, or an increase of 10,000 over 1901, whilst it went 
from 28,000 to 64,000 in the year 1900-1901. The following are the 
chief characteristics of electric railways and tramways in France for 
the last 10 years :— 

1893. 1899. 1900. 1901. 1908. 


Total length of lines in kilometres - 37:4 497:5 7598 1,4468 1,99477 
Total power in kilowatts .. we . . 1,525 18,718 28,3904 64,843 73,997 
Total number of carriages, automotors.. 20 759 1,255 2,425 8,008 
Number of lines with aerial conductor .. 2 42 66 6 85 
Number of lines with undergrouud 

conductor .. vs " as 0 2 3 R a 
Number of lines with projecting rail .. 1 5 
Number of lines with accumulators... 9 8 
Number of mixed lines (accumulators 

and trolleys) ? ae 25 : 0 
Number of mixed lines (trolley апа 

underground cable) vx Es Зе 0 
Number of mixed lines (surface contact 

and trolley) es sh eo 


4 
N 
6 13 
2 4 


1 
6 
4 
1 
0 0 7 31 
As can be seen, the number of trolley lines has scarcely increased 
for these last few years; on the other band, the mixed surface- 
contact and trolley reach 31 in 1903 against 7 in 1901. 


Glasgow.—In connection with the extension of the 
tramways to Paisley, the T.C. are experimenting with an improved 
process of electrically welding the rail-joints. The apparatus is 
being operated by the Lorain Steel Co. The extension to Paisley 
is expected to be ready for opening sbortly. 


Handsworth.— The South Staffordshire Tramways Co. 
have agreed to accept £5,250 for the part of the company’s under- 
taking, including the Holyhead Road depot, which is within the 
district; and the Corporation electrical engineer has been instructed 
to prepare plans, sections, and epecifications for the reconstruction 
ind re-equipment of the line. 


Hull.— A service of electric cars between Hull, White- 
friar GateiBridge and Victoria Pier was opened on 20th inst. 


Liverpool.—Councillor Thomas Utley is again drawing 
attention to what he affirms to be the grave mistakes of the Tram- 
way Committee in administering the electric tramways. For five 
months Mr. Utley has had а notice of motion on the Council 


.practical, and would have to be dropped 


summons asking that independent experts;'shall be engaged to 
report as to the cost of working the system; but а majority of the 
City Councillors are opposed to bim, and when he rises to speak on 
an important subject of which notice has been given, it is found 
that there is not a quorum, and the house is “counted out," and 
Mr. Utley is foiled. He contends openly that the covers for the 
electric cars, which were ordered at a cost not exceeding £60 each, 
could have been obtained under tender for £30 each, and that the 
types of covers ebtained so far have been unsuitable, costly, and 
wrong in principle. 


Llanberis,—Our Pontypridd correspondent says :— 
" Inthe quarry districts operations are proceeding with the view of 
starting the great electrica] works at Llyn Llydaw. Engineers are 
surveying land for the purpose of laying down а railway from 
Portmadoc through Gwynant Pass on through Bettwsycoed to 
Corwen, which will be worked with electric power if the scheme is 
carried through." 


London.—Sir Herbert Jekyll presided on Tuesday over 
а conference of West Middlesex local authorities as to the forma- 
tion of by-laws governing the service of the London United 
Electric Tramways. Mr. Balfour Browne, K.C., and Mr. Clifton 
Robineon were for the company, and Twickenham, Chiswick, Brent- 
ford, Hanwell, Teddington, Hampton, and Hampton Wick districts 
were represented. Dealing with the arguments adduced, the presi- 
dent said that in many instances the drafts submitted by the 
different authorities exceeded the model code of the Board of 
Trade, and there must be uniformity. This particularly applied to 
the speed of the electric cars. Some districts wanted them to run 
above the Board of Trade standard, others below, but anything 
done would have to be subject to the Board of Trade. The Board 
quite recognised that the code as it applied to old horse traction 
was quite inoperative in the altered condition of electric traction, 
and they were considering the question of speeds. He advised that 
the existing conditions should be left unchanged, and the Board 
would communicate with the district authorities when 
the new speed limite were fixed. The Brentford Council asked 
for a speed indicator on each car, but that was quite un- 
The suggestion of 
Brentford that every car should be disinfected once a month to the 
satisfaction of the local authority was ultra vires, and the idea of 
the eame body that each conductor should produce the by-laws when 
called upon was governed by the Board of Trade regulations. Mr. 
Clifton Robinson said the company would give a bonus of £500 to 
any one who could design а reliable speed indicator. Mr. Balfour 
Browne questioned the power of the local authorities to make by- 
laws, but the president at that stage would: not entertain a legal 
argument,— Te Tines. 


London County Council.—At a meeting of the Council 
on Tuesday, the Highways Committee reported that it would be 
necessary to remove certain pipes and mains under the carriageway 
of Tower Bridge Road in connection with the construction of the 
tramway in that road. Some of the mains belong to the Bermondsey 
Borough Council, which had received notice from the Council’s con- 
tractors to remove the mains in order to provide sufficient depth for 
the formation of the conduit. The Borough Council suggested that 
the mains should be placed as far as poasible in the Tower Bridge 
Road subway and its laterals, but the best and least expensive 
course to adopt would be to the mains through the arch of 
the subway. It was decided to permit the Borough Council to effect 
the removal in the latter manner. 

An expenditure of £2,500 was approved for making surveys, pre- 
paring plans, &c., in connection with the proposed reconstruction of 
the Streatham cable tramways, the extension of the lines from the 
present terminus in Tooting High Street for а short distance along 
Defoe Road, so as to provide a fresh terminus, and the acquisition 
of certain tramways south of the Thames. 


Manchester.—It is stated that a gross profit of £91,771 
is shown as the result of the last half-year's working of the Cor- 
poration Tramways. The revenue amounted to £315,970, and the 
working expenses, including depreciation, £228,496. The Daily 
Dispatch says that it is intended to dispose of this profit as fol- 
lows:—Interest, £24,302; sinking fund, £12,605; rent of lines, 
£10,858; and leaseholds, £900, the net profit being £43,405. Mr. 
M'Elroy, the general manager, pointe out that the half-year just 
closed, embracing as it did the whole of the summer traffic, would, 
of course, show a much better financial result than the coming half- 
year, and consequently it would be fallacious to estimate the 
financial results for the yearton the basis of the first half-year's 

rofit. The depreciation allowed for was arrived at as follows:— 

ermanent way at £400 per mile of single track per annum, the 
estimated average life of the track being 10 years. Rolling stock 
5 per cent. on the outlay. The cars will be efficiently maintained 
out of revenue. Overhead equipment 5 per cent. on the outlay. 
The principal item of cost of the overhead equipment is that of the 
poles. These will not to any marked degree depreciate, and the 
trolley line itself will be efficiently maintained out of revenue. 
The sum put down for depreciation in this case, therefore, may be 
viewed in the light of a charge for obsolescence of plant. In a 
summary comparing the operating expenses per car-mile during the 
half-year against the previous 12 monthe, it is shown that with the 
exception of traffic salaries and wages, rents, rates, car repairs, and 
permanent way repairs, all the items showed an increase. The 
increase under the head of wages was due to the advance given to 
the men at the commencement of tbe year, and the increase under 
the head of rents, rates, &c., was due to the increased assessment of 
the track and equipment for rating purposes, 
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West Ham.—Members of the Institute of Marine Engi- 
neers last Saturday week inspected the West Ham electric power 
station at Canning Town. This large station is not yet complete, 
but it is anticipated that within six months the whole of the 
machinery will be in working order. The visitors were received by 
Alderman Kettle, the mayor, and Mr. Councillor Byford, the 
deputy-mayor, and by Mr. J. К. Bock, the borough electrical engi- 
neer. The installation at the beginning will comprise two 2,000- 
H.P., two 1,000-н.р., and two 500-н.р. engines and alternators for 
lighting; and three 750-н.р. engines and dynamós for tramways. 
There are 17 Babcock & Wilcox water-tube boilers, The visitors 
were subsequently conveyed to the old station at Abbey Mills, and 
here, of course, everthing was in full working order, although the 
engines were not all running at the moment. The new Canning 
Town station, together with the generating plant, will cost approxi- 
mately £164,000, and the capacity of the plant at present on order 
will be 9,100 H. p. 


TELEGRAPH AND TELEPHONE NOTES. 


Hull Telephones.—The Corporation on Wednesday last 
week received sanction for a loan of £43,000 for starting the muni- 
cipal scheme. А full report of the inquiry appeared in our columns 
some weeks ago. 


Indian Telegraphs.— Proposals are definitely under con- 
sideration for the reduction of the rates of inland telegrams. 


New Zealand Cables.—The Sydney Daily Telegraph 
for September 14th contained the following interesting dispatch:— 

With regard to the threat of the Eastern Extension Co. to lift 
tbeir two cables between New Zealand and Australia unless better 
support is accorded by the mercantile community, Sir Joseph Ward, 
Postmaster- General, in the course of an interview, said :— 

“ The intimation that there is a possibility of the Eastern Cable 
Co. lifting the cables between Australia and New Zealand is a ques- 
tion that ought not to in any way disturb this colony. If the 
Eastern Co. were to carry out its threat, I should hail it with much 
satisfaction, as it would give an opportunity of putting down a 
State-owned cable direct between the Commonwealth and this 
colony ; and this, with the present portion of the Pacific cable now 
connecting us with Queensland, would give the colony а splendid 
gervice between the two countries. 

“Tf the Eastern Co. are anxious to get out of the inter-colonial 
trade, the Government of New Zealand are quite prepared to nego- 
tiate their cables, provided the price is satisfactory. 

“It probably has escaped public attention that some time ago I 
asked a representative of tbe company whether they were prepared 
to sell their cables, and, if во, to state the price. Beyond а reply 
that the matter would be referred to the directors, I have received 
no further intimation of any kind from him on this head. 

"In my opinion, the ideal cable system between Australia and 
New Zealand would be a State-owned one, with greatly reduced 
inter-colonial rates compared with those already existing. The old 
idea of high cable rates per word ought to be consigned to oblivion. 

" My own opinion is, that the rates between Australia and New 
Zealand will never be satisfactory until brought down to the level 
of rates for land lines, во as to bring their use within the reach of 
all. There is no doubt when that time arrives the revenue will be 
an eye-opener compared with anything that has hitherto been 
achieved over submarine cables with tho restrictive rates that have 
been in existence." 


Simla Telegraphs.— On 21st inst. a farewell dinner was 
to be held at the United Service Club, at Simla, to officers of the 
Government of India about to retire from service. Mr. Maclean, 
Director-General of Telegraphs, is among those retiring. 


Swansea Telephones.—The municipal telephone system 
has at present 378 lines working, and the rentals will open on 
November 5th, the date of the official opening of the exchange. 


‘Telegraphic Interruptions and Repairs :— 


Oasys, 
Trinidad-Demerara No. .. ve oe 
Dominica-Martinique .. oe eo ee 
Bt. Lucia-Martinique .. oe ЯА Fee 
Guadeloupe-Martinique ee eo ec 
Cayenne-Pinheiro oe ee oe өө 
St. Lucia- St. Vincent ee ee eo 


INTERRUPTED, REPAIRED, 


ee Aug. 27, 1901 .. oe 
oe May 7, 1902 ee ee 
ee May 7, 1902 өө ee 
.. Мау 7, 1902 - 
ee Aug. 18, 1909 өө өө 
„Sept. 19, 1902 .. wa 


Reissa-Issa (Yemen)-Camaran ee ee ee Oct. 22, 1902 өө oe 
Paramaribo-Cayenne .. ae eo Se .. Feb. 27,1908 .. T 
New York-Haiti ae ee vs T „„ April 18, 1908 ,. 23 
Negasaki-Fusan à ee Oct. 19, 1903 Oct. £6 
Japan-Corea T . . Oct. 19, 1908 Oct. 27 


LANDLINES 
Communication with Puerto- Barrios . July 28, 1£08 
Wireless Telegraphy.— Further experiments with Mar- 


coni's system are to be instituted by the Telegraph Department in 
India during the ensuing cold weather. 


Dr. de Forest, the inventor of a system of wireless telegraphy 
much used in America, has been over to show its value to the British 
Post Office authorities. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Furness.—The Corporation wants tenders 
for the completion of the electric lighting installation at Hawcoat 
and Walney Police Stations and the Pig Slaughtering Hall and 
Lairage at the Public Abattoirs. Particulars at the borough engi- 
neer's office, Town Hall. 


Beckenham.—November 9th. Electric wiring under 
free wiring scheme. See Official Notices October 16th. 


Bermondsey.—November 9th. Low-tension feeder, and 
arc lighting, cables; arc and incandescent lamps, standards, switch- 
boxes, £c. See '' Official Notices tc-day. 


Biackpool.—November 14th. One 450-Kw. traction 
set (vertical triple-expansion engine and multipolar generator). See 
Official Notices” October 23rd. 


Chorley.—The Corporation invites offers for its electric 
lighting order. See “ Official Notices " October 23rd. 


Glasgow, &c.—May-Ostway Fire Appliances, Ltd., are 
inviting tenders for wiring for à number of installations of their 
fire alarm system. See Official Notices to-day. 


Harrogate. — November 16th. 
See Official Notices to-day. 


Johannesburg.—November 16th. Gas producer plant; 
gas engines and dynamos. Alternative :—Water-tube boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. See “ Official 
Notices" August 28th. 


Kilmarnock.—November 18th. Lancashire boilers; 
engines and dynamos; crane; battery; and switchboard for elec- 
tricity scheme. Вее “Official Notices" October 9th. 


Leeds.—November 13th. Forty-five tons of piping 


and valves for the electricity works. See “Official Notices " October 
23rd. 


London.—November 3rd. Engine, dynamo, wiring, 
&c., for an installation at the Abbey Mills Pumping Station at West 
Ham, for the L. C. COC. See Official Notices" October 2nd. 


Manchester.— November 5th. The Paving, Sewering 
and Highways Committee invite tenders for laying underground 
telephone pipes (Contract No. 8), with other appurtenant works, 
Specification, &c., at the City Surveyor's Office, Town Hall, Man- 
chester (two guineas.) 


Radeliffe.— November 14th. Lighting and traction 
switchboards and accessories; rail bonds for the U. D. C. See 
* Official Notices October 23rd. 


Spain.—November 5th. Tenders are being invited until 
November 5th by the Municipal Authorities of Caraminal (Coruna 
province) for the concession for the electric lightiug of the town 
during & period of 20 years. Tenders are to be sent to El 
Becretario del Ayuntamiento de Caraminal (Coruna) whence par- 
ticulars may be obtained. 


Swansea.—October 31st. Permanent way, rails, special 
work, overhead equipment, cables, ducts, &c., for tramways. See 
“ Offcial Notices " September 25th. 


Swansea.—October 31st. Ducts, troughs, cables, wires, 
street boxes, &c. See '' Official Notices " September 25th. 


Swindon, — November 16th. Steel poles, overhead 
equipment for tramways, arc lamps, &c., for the Corporation. See 
* Official Notices " to-day. 


Sydney (N. S. W.) .— December 30th. Tenders will be 
received at the office of the Deputy Postmaster-General, Sydney, 
New South Wales, from persons desirous of contracting for the 
supply to the D:partmental Stores, Sydney, of telegraph, telephone, 
and electric light material. Specifications, &c., may be seen, and 
tender forms obtained at the General Post Offices, Sydney, 
Melbourne, Brisbane, Adelaide, Hobart and Perth. Samples may 
also be seen at Sydney, Melbourne, Brisbane and Adelaide. 


Todmorden.—October 31st. Lancashire boiler ; steam 
dynamos, pumps, switchboard, battery, cables, crane, &., for 
electricity supply. Вее Official Notices October 9th. 


Wednesbury. — November 20th. Electric wiring of 
public buildings. See Official Notices October 23rd. 


High tension mains. 
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OLOSED. 


Aberdeen,—The T.C. has accepted the tender of Mr. P. 
Tawse for the construction of a new cable subway for £9,799. The 
snbway is to be 6 ft. 6 in. high x 4 ft. 6 in. wide, and in length 
abont 700 yds. An electric fan is to be erected for ventilating, and 
electric lights will be placed throughout the tunnel. The subwsy 
is to hold 52 cables, and if necessity arises 12 more. 


Bradford.—The T.C. has accepted the tenders of Mr. 
John Best, for the construction of a tramway from Pateley Bridge to 
Lofthouse, at £20,300, and also for a tramway from Lofthouse to 
Augram Reservoir, at £5,385. 


Bradford.—The contract for the electric lighting of - 


Lapage Street Board Schools and Swimming Baths has been secured 
by the Bradford Electrical Engineering Co. 


Brighton.— The Tramways Committee received tenders 
from six firms in response to its advertisement for tenders for 
20 fully equipped electric cars :— 


Brush Electrical Engineering Co. i si d. .. £10,210 
Dick, Kerr & Co, es ae ss vs we 10,200 

(alternative) рее be is z © 10,680 
Witting, Eborall & Co. н ©» © ee oe "e 10,650 
British Electric Car Co., Ltd. M e 23 P 10,790 
British Thom:on-Houston 00: we “a "m s is 10,940 
British Westinghouse Co. - : «is 11,840 

For 800 она. оғ АПЫ, ИЕ n 

P. & W. McLellan .. ii is "s - £5,157 
Brush Electrical Engineering Co. vs $a E és 5,221 
А. Реппеу & Со. m ee ee eo 5.227 
H. Gielgud . ee ee rt ee ee oe oe 5,408 
Р, Р. Wimby & Co. . ae ГЕЈ е е ee es ee 6,687 
Bolckow. Vaurhán &Co. .. i EE e" E - 5,962 
Walter Scott & Co . T is S" a ee 6,221 


Macleod & Со. . ee ee ee ee ee 7,182 
E. Le Bas & Co. (incomplete) - s 5% МР Р 4 
Steel, Tozer & Peech (incomplete) aie v ne ès 5,996 


For Points AND Crossinas, BOLTS, ёс. 


Edgar Allen & o. .. ee > v. 5. £92,905 
Hadfleld's Steel Foundry Co. Ба РР we vs 2,919 
Brush Electrical Eogineertog Со. лз сөз л d 3,216 
Р, and W. MoLellan.. oe сө T ae 8,352 


The Tramways Committee, after duly considering the tenders, 
recommend the Town Council to accept the following :— 


Cars, Dick, Kerr & Co. 8 5 Рр ae .. £10,200 
Rails, Bolckow, Vaughan & Co. ze 5,962 
Points and Crossings, Hadfleld's. Steel Foundry Co. > 2,023 
Bole plates, Edgar Alien & Co., Ltd р 85 687 


Bristol.—The Electrical Committee of the Т.С. on 
к" acoepted the tender of Mr. McNaughton for arc lamp 
carbons. 


Bolton.—The T.C. has accepted the tender of Messrs. 


Green & Sons for the supply of economisers for the electricity 
works. 


Devonport.—The following is a list of tenders sub- 
mitted to the Corporation Electricity Department for negative 


booster :— 
Guaranteed Contract 


Walker & Hodgetts, Ltd. ee ae T 80% £810 
British Electrio zn Co., Ltd. as еа ве 70% 810 
Crompton & Co., > 18°, 818 
Brush Electrical Engineering Co. (accepted) .. Se. 827 
Siemens Bros. & Co., Ltd. - s s 12:25% 839 
Industrial Engineering Co., Ltd. ад .. 02, 888 
Bruce Peebles & Co., Ltd. " A T 719%, 841 
Keighley Engineering Co., Ltd. we or ve £0:5% 847 
Jobnson & Phillips ds és ға eis 81% 875 
Rhodes Electrical Co. és ví "m ks TTS 890 
Mavor & Coulson, Ltd. S “ә € - 79% 898 
Thomas Parker, Ltd. .. - vs гә GT5% 893 
British Westinghouse Co., Ltd. eo 7996 897 
Lancashire Dynamo ма, Motor Co., 44. a as 78% 410 
Laurence, Scott & Co. . es А ге ee 75% 490 
Mather & Platt, Ltd. 15% 425 
Lister Electric Manufacturing Co., ‘Ltd. oe 760 488 
British Schuckert Electrio Co., Lid. Hn "P 16% 455 
Electrio Construction Co,, Ltd. T T e X, 45 


The Brush Co.’s tender was accepted on бой of the high 
efficiency guaranteed. 


Hackney and Stepney.—Mesers. Rowland Carr & Co. 
have secared the order as sub-contractors to Mesars. Crompton and 
Oo., Ltd., for 40 arc lamp columns and accessories for Hackney. 
They have also obtained а further order from the New Century Ас 
Lamp Co., for 40 arc lamp columns required for Stepney. In 
addition, Messrs. Carr have booked the contract for the steel 
troughing required in connection with the electrification of the 
Underground Railways. 


King's Norton and Northfield.—The U.D.C. has 
accepted the tender of Messrs. R. W. Blackwell & Co. for the 
overhead equipment of the Pershore Road tramway at £2,718. 


Sheffield.—The T.C. has accepted the tender of the 
National Railand Tramway Appliances Co. for the supply of 75 car 
sets of National life-guards at £5 5s. each. 


Southend.—The Т.О. has accepted the tender of Messrs. 
Crompton & Co., for the supply of instruments for the electricity 
works at £163. 


FORTHCOMING EVENTS. 


Saturday, October 318t.—At 7.30. Glasgow Technical College 
Bcientific Society. Paper by Prof. Alexander MacLay 
on The Evolution of a Technical College." 

Tuesday, November 3rd.—At 8 p.m. London Electrical Contrac- 
tors’ Association. Frascati Restaurant, Oxford Street. 
W. Paper on “А model Specification for Contractors’ 
Use," by Mr. W. R. Rawlings. 

(Other fixtures are:—December 1st, Mr. F. B. Joseph on 
“Are we Tradesmen?” January 5th, Mr. R. B. Johnson on 
“The Necessity for the Standardisation of Wiring Rules.“ ] 

At 8 p.m. Institution of Civil Engineers. First ordinary 
meeting. Address by Sir William H. White, Ше 
President, and presentation of medals and prizes 
awarded by the Coancil. 

Wednesday, November 4th.— At 6.30 p.m. Institution of Electrical 
Engineers (Glasgow). Second Annual Dinner, at the 
Grand Hotel. 

Thursday, November 5th.—At 8.20 p.m. Röntgen Society. Meet- 
‘ing at Hanover Square. Presidential address. 

Saturday, November 7th.— At 7 p.m. Salford Science Student’ 
Association. Meeting. Questions for discussion :— 

1. What is the best form of condenser for highly euperheated 
steam ? 

2. The keying of bosses to shafts. 

8. What are the possibilities of Aerial Transportation between 
England and France? 

4. Is it advisable to use high pressure steam, and what are 
the drawbacks experienced in present day practice? 

Tuesday, November 10th.—At 8 p.m. Institution of Civil Engi- 
neers. Paper on “Tensile Tests of Mild Steel, and 
the Relation of Elongation to the Size of the Test- 


Bar,” by Prof. W. C. Unwin. 

Thursday, November 12th.—At 8 p.m. Institution of Electrical 
Engineers. Meeting. Inaugural address by Mr. 
Robt. K. Gray. 


NOTES. 


Kilroy Stoking Indicator.—We regret that, in our 
description of this apparatus in our last issue, we omitted to men- 
tion the fact that the apparatus is, of course, patented. 


Electro-Deposition upon Aluminium.—Writing in 
the Chemiker-Zcitung lately, Lr. A. Fischer remarks that in many 
cases it із а ditficult matter to obtain a sound and adherent film of 
some foreign metal by electro-deposition upon ordinary aluminium. 
Various methods of procedure and numerous baths have been 
patented, but tnese are usually of little value. The porosity and 
irregalar degree of purity possessed by commercial aluminium have 
also been offered as excuses for the troubles of tne plater. The 
author hae, however, had considerable and prolonged experience of 
the whole subject, and offers the following suggestions as trust- 
worthy :—Coatings of copper, silver, nickel, zinc, and tin may be 
obtained directly upon aluminium; but films of gold, brass,” and 
arsenic are best applied upon substrata of copper, nickel, or silver. 
Aluminium coated with copper ог silver сап de oxidised,” and 
there will be no danger of the deposit coming off; but the use of 
hot liquids, and more particularly of hot solutions of alkali sulphites, 
must be avoided, or the deposit may blister. If the aluminium has 
been tarnished by exposure to air it should be cleaned by the pro- 
cess recommended by the Neuhausen factory. The articles are 
immersed for 15 seconds in a 10 per cent. solution of caustic soda 
which has been saturated with common salt, taken out, washed, 
rubbed with powdered pumice, dipped for another 20 seconda, 
treated with a Germau-siiver scratch-bush, and dried. Aluminium 
containing copper should be dipped in nitric acid, or cleaned by 
heating. Berore immersion in tne electro-depositing bath the goods 
should be well cleaned with a bristie-brush and pumice. For 
coppering, the old bath containing 100 grams of copper sulphate 
and 60 grams. of nitric acid (sp. gr., about 13) dissolved in 1 litre 
of water works perfectly. А cyanide copper bath cannot be used. 
because it seriously attacks aluminium. The current density 
should be NDig = 1 to 17 amperee, and the voltage 05 to 1 0. 
For silvering, rrof. Neesen's process is good. Ths aluminium 
articles are momentarily dipped iu hot nitric acid, washed in 
water, soaked for a few minutes in 10 or 15 per cent. caustic soda or 
potash, then put without washing into а solution containing 5 grams 
of mercuric chloride per liure, rinsed, dipped again in the alkali. 
and finally without rinsing put directly into the cyanide silver bath. 
A somewhat high preseare (about 2 volta) should be employed at 
first. The deposit of silver adheres well, may be scratch-bushed, 
and bears burnishing witn steel and bloodstone. Tne nickel bath 
should contain nickel sulphate, 50 grams.; ammonium chloride, 
30 grams; water, 1 litre. Current NDiO = 01 to 015 ampere. 
In two or three hours the deposit is thick enough to bear polishing 
with oil and whiting. For tin tne bath should be sodium pyrophos- 
phate, 20 grams; fused stannous chloride, 8 grams; water, 1 litre. 
‘The voltage shouid be between 2 and 3. The film can be polished 
by scratch-brushing. For zinc the bath may be zinc sulphate, 180 
grams; dry sodium sulphate, 50 grams; water, 1 litre. Voltage 
= 4. Many varieties of " magnalium "can also be coated by tne 
methods described above. 
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North Metropolitan Power Co.— That section of 
London’s travelling public which is anxiously looking forward 
towards the long promised electrification of the tramways in 
the northern suburbs of the metropolis, will be gratified 
to learn that the North Metropolitan Power Co. who will 
supply the energy for working these lines, in addition to their 
power distribution area in Hertfordshire and Middlesex, have made 
a good start on the main generating station buildings which are 
situated at Brimsdown, on the banks of the River Lea. The plant 
which will be installed is of modern design, and consists, in the 
first instance, of three 1,000-xw. Brush-Parsons turbo-generators 
with space for a fourth similar set. Steam will be supplied from 
six of the largest type Babcock & Wilcox boilers, each having 


4,400 вд. ft. heating surface, and being fitted with superheaters and 


chain grate stokers. There is space provided for two more boilers 
in the range, and the boiler capacity can ultimately be duplicated by 
the addition of snother eight boilers, facing the first installation. 
Coal storage is provided for in steel bunkers of 1,000 tons capacity. 
These are arranged at some considerable height above the firing 
floor, the coal falling by gravity into the hoppers of the stokers. 
The ashes also fall by gravity on to the conveyor, which is to beof the 
Hunt type, and runs under the firing floor, up and down the end of 
the building and over the bunkers in the usual way. A special dock 
is provided on the River Lea, and an electrical travelling crane will 
be used for unloading coal from barges, and filling through a 
weighing hopper, the conveyor. A special ash hopper will be pro- 
vided which can be emptied into barges if desired. 

In addition to the turbo-generators in the engine room, two 
100-k w. and two 50-k w. Belliss exciting sets are to be provided. Each 
turbine will exhaust direct into & surface condenser in the base- 
ment, supplied by Messrs, Mirrlees, Watson & Co. These will each 
have 2,500 sq. ft. cooling surface, and will be provided with motor- 
driven three-throw Edwards air pumps 124 in. diameter x 6 in. 
stroke, also motor-driven 10 in. centrifugal circulating pumps. 
There is also a smaller auxiliary condensing plant for the exciters, 
which is provided with single air and centrifugal circulating pumpe, 
driven by a motor placed between. А 24-in. atmospheric exhaust 

ipe with an outlet at the end of the building, runs along tbe 
ment, and is connected to the turbine exhausts through 
automatic relief valves. The circulating water for the condensers is 
drawn through a suction pit from the river. High and low tension 
switchboards are provided at one side of the engine room, a trane- 
former chamber being arranged behind. А 25-ton electrical travel- 
ling crane, by Carrick & Ritchie, spans the engine room. 

The buildings also comprise workshop, stores, battery room and 
offices. The engine room measures 145 ft. long by 48 ft. wide, and 
the boiler house will eventually be 90 ft. wide. The buildings are 
steel frame structures of handsome design, а steel chimney 150 ft. 
high and 10 ft. internal diameter is provided. The whole of the 
steel work, including the chimney, amounting to upwards of a 
thousand tons, as well as all tbe architectural work, has been 
designed, for the Brush Electrical Engineering Co., who have the 
contract for the generating station and plant, by Mr. W. C. C. Gray, 
of Adelphi Street, Strand, W.C., he having carried out several 
similar buildings for the Electric Power Distribution Co., Ltd. 


Boiler Design and Construction.— Notes on Ma- 
terial, Construction and Design of Land Boilers,” is the title of a 
pamphlet issued by the National Boiler Insurance Co. It forms а 
brief and useful survey of the whole art of modern boiler making 
in considerable detail, including plate strength, test strips, defects 
of plates, riveting, fitting blocke, end stays and other points of 
importance. Some excellent information is provided on gusset 
stays and points to be avoided, but the few remarks on cross tubes 
are weak, and only carry the question as far as that of ease of 
inspection. This simply begs the question. The cross tube is 
essentially bad, and even as a strengthener probably is no better 
than a thick link in a thin chain. We read that 8 ft. 6 in. is the 
biggest diameter of boiler that can be carried by rail as a rule. 
The Galloway boiler is pictured without description. This also 
appears a weak course to adopt, for the flue shape must present to 
the young engineer a puzzle of a somewhat curious order. We 
should also like to have seen a positive statement that every tube 
of a water-tube boiler should be solid drawn, and not have had this 
virtue permittedly confined to the rows nearest the fire. These few 
defects, however, do not detract seriously from an otherwise excel- 
lent little treatise. 


Electrical Enterprise in Italy : Reported Action 
of English Companies.—The Milan correspondent of the Frank- 
furter Zeitung learns that Herr Savrasin, banker, the Alioth Elec- 
tricity Co., of Basle, the Exploration Co., and.the General Water 
Power Co., of London, are interesting themeelves in a scheme 
proposed by the Lombardy Co. for the distribution of energy for 
the establishment of new hydro-electric works on the Poschiavosee, 
at Graubunden. It is estimated that the water power available is 
equivalent to 20,000 н.р., and the negotiatioos in regard to the 
matter have so far proceeded that an early conclusion is anticipated. 
The Lombardy Co. is a promotion of the German Schuckert group, 
who bave, however, entirely withdrawn from the undertaking. In 
future Bwitzerland апа England will take the place of Germany in 
the company, thia being the first time for English companies to con- 
cern themselves with an electrical enterprise in Italy. 


New York Electrical Society.— Prof. W. E. Ayrton, 
F. R. S., gave an informal talk on Some Electrical Measuring 
Іовігашепќв, and the Recent Use of Them,” at the opening meeting 
of the present sessiun held in tbe American Institute on the 
19th inst. Prof. Ayrton is visiting the United States in connection 
with the Mosley British Educational Commission. 
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The London Chamber of Commerce. — On Wednesday 
afternoon, together with a party of other Press representatives, we 
were afforded an opportunity of inspecting tbe new offices of the 
London Chamber of Commerce, in Oxford Court, Cannon Street, 
Е.С. In its old premises in Eastcheap the Chamber was un- 
doubtedly cramped; and in view of its increasing activity in many 
important directions—eepecially its valuable work in connection 
with commercial education—it was most desirable that a change to 
a building more worthy and capacious should be made. The 
amount of work devolving upon the London Chamber is infinitely 
greater than tbat of such Chambers in the provinces, and this may 
be easily understood from the mere fact that, whereas many pro- 
vincial Chambers are limited to practically one particular industry, 
that in the metropolis has to cover every imaginable class of trade. 
This is so because London is a great importing and distributing centre. 
The London Chamber has met the situation by relegating different 
trades to forty trade sections, and in addition to these it works in 
conjunction with as many as fifty independent trade societies. Our 
readers already know something of the work which is under- 
taken from time to time by the Electrical and Allied Trades 
Section, but there are others, such as the Metal Trade 
Section, Chemical Trade Section, Engineering and Allied 
Trades Section, the Lamp Trade Section, and the Iron- 
founders’ Trade Section, all of which have a certain connection 
with the interests concerned in electrical development. Then the 
Chamber has a number of special committees at work, upon such 
subjects as Municipal Trading, Postal Telegraphs and Telephones, 
Commercial Education, Commercial Law, Secret Commiesions, 
and so on. Lord Brassey, the present president, dwelt at 
Wednesday’s meeting, upon the work of the Ohamber, and said that 
the Council would welcome additions to the membership ; these 
additions were necessary to enable the Chamber to keep pace with 
the cost of its ever-growing labours. Particularsas tothe privileges 
obtainable by members, such as facilities for securing information 
on statistical matters, tariffs, markets, trade customs and certificates 
of origin, will be readily accorded by Mr. Kenrick B. Murray, the 
secretary, at Oxford Court. The position of the new offices is an 
excellent one for city men. The membership at present is 3,800, 
but these are not confined to 1 square mile which forms the City 
proper, some of them being scattered throughout greater London, 
and even in the provinces. 


The Junior Institution of Engineers.—The annual 
general meeting of this Institution was held at the Westminster 
Palace Hotel on October 24th, the principal business consisting of 
the Council’s report and accounts, and the election of officers for 
the ensuing year. The report stated that the total membership was 
now 746. Ten meetings for the reading and discussion of papers 
had been held, the Institution Premium having been awarded to 
Mr. Б. W. Newman, A.M.LC.E., for his paper on “Toe Effect of 
Design on Methods of Construction, from a Contractor’s Point of 
View." Twelve visits to engineering works, &c., had taken place, in 
addition to those of the summer meeting, occupying one week, 
Sheffield and the Peak District baving been the rendezvous. The 
accounts sbowed that the sum of £300 had been invested, and that 
the income had been £156 more than the expenditare. The election 
of Mr. J. Fletcher Moulton as the new President, proposed lectures 
on the theta-phi diagram by Prof. John Perry, library, certificate of 
membership, and Fire Prevention Congress, were referred to in the 
report. The election resulted as follows:—Chairman, Mr. 8. 
Cutler, jun.; Vice-Obairman, Mr. Adam Hunter. The programme 
of papers for the new session was announced: —November 2th, 
" Fires on Shipboard,” by Mr. G. Canning; December 4th, “ Gas 
Engines," by Prof. D. 8. Capper; January 22nd, Mr. Moulton's 
Presidential Address; February 5th, “ Producer Gas Power for Ice 
Factories,” by Mr. Hal Williams; March 4th, “ Electric Storage 
Batteries,” by Mr. G. C. Allingham; April 8th, “Heating and 
Ventilation of Factories,” by Mr. К. Отау; May 6th, The Design 
of a Dry Dock," by Mr. A. W. Young. Those of our readers 
desiring particulars of membership of this useful society should 
communicate with the Secretary, Mr. W. T. Dunn, 39, Victoria 
Btreet, Westminster. 


Electricity Direct from Coal.—Atthe inaugural meeting 
of the Bradford Engineering Society, Mr. G. F. Charnock, head of 
the Engineering Department of the College and President of the 
Society, delivered a lecture on “The Possibility of Producing 
Electricity Direct from Coal.” After alluding to the very low 
efficiency ef the best steam-driven plant which had yet been intro- 
duced, the lecturer proceeded to explain the various methods which 
bad been proposed to generate electrical energy without the aid of 
the steam engine. By means of lantern slides and a collection of 
experimental apparatus, several forms of carbon-consuming batteries 
thermopiles, and '' pyro-magnetic” motors were described and illus- 
trated. None of these attempts had in any sense proved com- 
mercially successful, and, extremely wasteful as it undoubtedly was, 
the steam engine—or more correctly speaking, the heat engine— 
still out-distanced all its competitors. In conclusion, Mr. Charnock 
quoted the recent prophecy of Sir Frederick Bramwell concerning 
the " passing” of the steam engine, and alluding to a similar pre- 
diction made by Edison some years ago, said he was afraid we 


should have to go on pushing pistons and turning cranks for some 
time to come. 


Pickering v. Urban ‘Electric Supply Co.— Before 
Mr. Justice Farwell, in the Chancery Division, on Monday, October 
26th, Mr. Maughan stated that an order had been agreed to between 
the parties in the action brought by Mesars. John Pickering & Sons 
agaiust the Urban Electric Supply Co., Ltd. Tne order would stop 
further proceedings. The action was in regard to the laying of à 
cable which plaintiffs said was an infringement of their rights. His 
Lordship sanc:ioned the arrangement which had been come (2. 
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Manchester and Mr. Metzger.—It had been expected 
that а discussion would arise at Wednesday's meeting of the City 
Council respecting Mr. Metzger's resignstion, but practically nothing 
new was вый. The chairman of the Electricity Committee, Mr. 
Howarth, made a brief statement, апа subject to the deletion of the 
words on the ground of his inability to work in unity with the 
deputy-cbairman," the minutes relating to the resignation were 
spproved. Mr. Metsger's resignation is therefore finally accepted. 


1.8. and German Electrical Companies.—It is 
announced that the arrangements entered into by Herr Rathenau 
during his sojourn in the United States relate to a liberation of 
the Union Electricity Co. of Berlin from certain geographical 
restrictions hitherto imposed upon it by agreements with the 
United States Thomson-Houston Co. Tre negotiations on this 
question have been conducted by Herr Rathenau, who is a director 
of both tbe Union Co. and the Berlin General Electricity Co., with 
the American General Electric Co., which is the principal ebare- 
holder in the Thomson-Houston Co. It is expected that the details 
of the fresh arrangements will be published cn the return of the 
German director to Berlin. 


Fatality.—An accident attended by a fatal result cccurred 
at the Bootle electricity works recently while plant extensions were 
being carried out. New boilers and superheaters were beirg in- 
stalled at the time, and a superheater weighing 25 cwt. was being 
placed in position above ona of the boilers by means of a derrick 
and pole when, owing to the breaking of a guy rope, the pole swung 
agaiust the boiler and broke, causing the superbeater to fall among 
the men who were below. One man named Riley was crushed 
against the boiler. He was taken to the Bootle Hospital, but on 
arrival was found to be dead. Three other workmen were injured, 
thoogh not seriously. 


Auction Sale.—For the rale which takes place at the 
Castle Works, Northfleet, on November 4th to 6th, Messrs. Wheatley 
Kirk, Price & Co. bave issued a very complete catalogue of the 
varions lots (some 800) of plant and machinery which are to be put 
up to auction. The sale is of sufficient magnitude to make it 
possible to illustrate a number of the chief lines. The blocks give 
excellent photographic views, which, with the accompanying 
descriptive matter, suffice to give the would-be purcbaser a good 
idea of the machines to be offered, and may help him to decide 
whether it is, or is not, worth his while to personally 1nspect them. 


Personal.—The control of the permanent way of the 
Reading Corporation Tramways bas been transferred from the 
borough engineer to Mr. W. Binns, the engineer and manager of the 
tramways department. 

The Committee of the National Physical Laboratory has 
appointed Mr. W. A. Caspari, B.8c., Ph.D., to the post of junior 
assistant in the chemical department. 

It is reported that Mr. A. L. C. Fell, of the Sheffield Tramways 
Department, is recommended for the appointment of manager to 
the L.C.C. tramways. 

Mr. James Heald, Chairman of the Electricity Committee of the 
Lancaster Town Council, bas been returned unopposed for Park 
Ward, which he bas represented about 11 year-. Mr. Heald is head 
of the firm of Calvert & Heald, electrical ergineers and fitters, 
Lancaster. ? 

The Times announces that Prof. Н. S. Hele-Sha~, of Liverpool 
University, has been appointed, through the Colonial Осе, to 
organise technical education in the Transvaal and the Orange River 
Colony. The appointment is not a permanent one, and Prof. Hele- 
Shaw has been granted leave of absence by the University Council 
until September next. In his mission, the Professor will take into 
view not only the immediate organisation of technical education, 
but the fature University scheme of the Colonies named. 

Mr. H. Smethurst has terminated his engagement with Messrs. 
Wheatley Kirk, Price & Co., London, after 18 years’ eervice with 
the firm as chief-of-the-staff, and bas commenced business on his 
own account as valuer, &., to the engineering and allied trades, 
which will be conducted under tbe style of Н. Smethurst & Co., at 
37, Ommaney Road, New Cross, 8.E. 


Appointment Vacant.— Engineer-in-cbarge (£104) for 
Bermondsey. See our advertisement columns to-day. 


THE CENTRAL STATION ENGINEER. 


Тип Watford U. D.C. has increased the salary of the chief assistant 
engineer at the electricity works (Mr. WEsToN), from £100 to £120. 
There was some opposition in the Council meeting, not because 
of any unfitness on the part of the applicant, for the increase was 
recommended by the engineer, who pointed out that Mr. Weston's 
£100 was below the average attaching to such posts in other elec- 
tricity supply works. We are glad that wisdom prevailed, for it is 
only by displaying a greater reasonableness in dealing with the 
assistants in electricity works that the present changing about from 
place to place is to be prevented. 

Mr. F. B. О'НАнгон, of the Great Northern Railway Electric 
Lighting Station, bas been appointed assistant electrical engineer 
at the Hampstead Municipal Electric Lighting Station, in place of 
Mr. J. F. Magoris, шиа, | 


Mr. A. PEDEN RUTHERFORD, Corporation electrical engineer at 
Leith, has withdrawn hie resignation, and accepted an advance of 
salary from £270 to £400, which was the salary offered him by the 
Aston Corporation. 

Mr. Jos. Атмесоосн, A. M. I. L. E., has been appointed chief 
assistant electrical engineer to the Kendal Corporation. 

Mr. G. H. SAUNDERS, an engineer-in-charge,at the Taunton Oor- 
poration Electricity Works, is leaving those worke to take charge 
of the temporary plant ia conneotion with the Loughborough 
electricity scheme. 


NEW COMPANIES REGISTERED. 


Gent & Co., Ltd. (78,797).—This company was registered on 
October 18th, with a capital of £50,000 in £1 shares (20,000 preference), to aoquire 
and carry on the business of manufacturing electricians, electrical engineers, 
wire and cable manufacturers, wire coverers, &o., carried on by A. W. Staveley 
and I. H. Parsons at Leicester as Gent & Co., and the Midland Electrical 
Wire Co.,“ and to carry оп the said business and thatof telephone, water supply 
and mechanical engineers, iron and brassfounders, manufacturers of speaking 
and pneumatic tubes, makers of workmen's and watchmen's check clocks, 
water-level indicators and recorders and other machinery and appliances, tool 
makers, meta] workers, millwrights, machinists, boiler makers, iron and steel 
converters, smiths, wood workers, builders, hardwaremen, manufacturers of 
rolling stock, &c. The first subscribers (each with one share) are:—A. W. 
Staveley, '* Walsoken," Stoneygate Road, Leicester, electrical engineer; I. Н. 
Parsons, St. Elmo, Woodland Avenue, Leicester, electrical engineer; W. 
Levi, 154, Fosse Road South, Leicester, electrical works manager; Mrs. H. 
Staveley, “ Walsoken," Stopeygate Road, Leicester; Mrs. І. Н. Parsons, St. 
Elmo, Woodland Avenue, Leicester; Mrs. F. L Levi, 154, Fosse Road South, 
Leicester; and J. N. Derbyshire, Bentinck Buildings, Wheelergate, Not- 
ungham, chartered accountant. No initial public issue. The number of 
directors is not to be less than two nor more than seven; the first are A. W. 
Staveley, I. H. Parsons and W. Levi, each of whom may retain office while 
holding £2,000 ordinary shares ; qualification of other directors, £500; remunera- 
tion as fixed by the company. 


Chichester and District Electric Supply Co., Ltd. (78,784).— 
This company was registered on October 12th, with a capital of £20,000 in £1 
shares, to oarry on in the United Kingdom and elsewhere the business ot 
suppliers of electricity for light, heat, sound and power, or otherwise, carriers 
of passengers and goods, electrica] engineers, manufacturers of, and dealers in, 
railway, tramway, electric, magnetic, galvanic and other apparatus, &c. The 
first subscribers (each with one share) are:—C. H. Dade, Donington House, 
Norfolk Street, W.C., secretary of British Electric Traction Co., Ltd. ; G. J. 
Somerville, Donington House, Norfolk Street, W.C., electrical engineer; G. 
Offor, Park Hill Viila, Sydenham, S. E., electrical engineer; G. R. Hulme, 48, 
Blackheath Park, S. E., electrical engineer; C. L. Robertson, Donington House, 
Norfolk Street, W.C., company director; Н. 8. Day, Donington House, Norfolk 
Street, E.C., director of Tynemouth and District Electric Traction Co., Ltd.; 
and A. B. Gridley, 15, Worsley Road, Hampstead, N.W., secretary. No initial 
public i-sue. The number of directors is not to be less than three nor more 
than seven; the subscribers are to appoint the tirst; qualification, one share; 
remuneration, £50 each per annum and 6 per cent. of the dividend on the 
аш QNS divisible. Registered office, Donington House, Norfolk 

treet, W.C. 


Piscicellf Electric Post Parent Syndicate, Ltd.—Thbi« 
company was registered on October 17th, with a capital of £150,900 in 60,000 
£6 per cent. preference and 90,000 ordinary shares of £1 each, to acquire and 
turn to account an invention of Count Roberto Taeggi Piscicelli, ot Naples, 
for an aerial electric post, with the patent rights (ог the same, and to c 
on the business incidental] thereto. The first subscribers (each with one share) 
are :— W. Digby, Trafalgar Buildings, Charing Cross, London, merchant; 
A. E. Griesbach, 17, G'oucester Road, Kew, accountant; H. E. Hyde, 44, 
Winchester Avenue, Brondesbury, clerk; Annie E. Howard, 46, Boron’s Court 
Road, West Kensington, typist; А. C. C. Codd, Trafalgar Buildings, Charing 
Cross, merchant; I Ozanne, 5-6, Court Road, Guernsey, accountant, 
and F. de P. Bienvenu, 1, Court Road, Guernsey, clerk. ‘ihe first directors 
are Count R. T. Piscicelli (permanent), Le Duc de Morny ttill 1905), Le 
Comte de Pradere (till 1905), Н. S. Saunders (till 1905), and W. Digby (till 1906). 
Count R. T. Piscicelli is also technical director and constructional engineer. 


West Surrey Light Railway Co., Ltd. (78.864) —This com- 
pany was registered on October 19:b, with a capital of £1,000, in 995 preference 
or '* A" shares of £1 each and 100 ordinary or B" shares of ls. each, to pro- 
vide and work alight railway or railways, tramway or tramways, in Surrey, and 
to carry on the general business of light railway proprietcrs, carriers of pas- 
sengers and goods, &c. The first subscribers (each with 1 share) are:—J. B. 
Huvard, 3, Be ford Street, Strand, W. C., theatrical manager; B. Moore, 8, Brick 
Court, Temple, E.C., barrister; A. D. Thornton, 12, Clifford's Inn, E. C., pro- 

erty owner; Т. G. Welch, 82, Egmont Street, New Cross, S. E., clerk; F. Eng- 
and, 27, Chancery Lane, W. C., insurance broker: J. G. Skeftiugham, 62, New 
Cut, S. E., butcher; and C. Hall, 51, Springfield Road, Hampstead, N. W., 
engineer. No initial public issue. The number of directors is not to be less 
than two nor more than five: the first are R. P. Gardner and C. Hall; qualifica- 
tion, 100 A" or 10“ B” shares. Registered office, 27, Chancery Lane, W. C. 


Lawrences, Ltd. (78,882).— This compaoy was registered on 
October 21st, with & capital of £500 in £1 shares, to acquire the business of an 
electrical, mechanical and sanitary engineer now carried on at Spur Street, 
Leicester Square, W.C., as Lawrence & Co., to adopt an agreement with L. J. 
Lawrence, and to carry on the business of electricians, suppliers of electricity 
for light and other purposes, &c. The first subscribers (each with one share) 
are :—H. J. Lawrence, 94, York Street. Westminster, dealer in works of art; 
E. Allen, 6, Spur Street, W. C., electrician; C. Mitchell, 160, Arlington Road, 
N. W., clerk; T. Batt, 25, Ingelow Road, Queen's Road, Battersea, electrician; 
Н. Р. Simpson, 101, Leadenhall Street, Е.С, mechanical engineer; Lily 
Feverel, 2, Princes Chambers, Coventry Street, dressmaker; and Mrs. V. 
Coleman, 44, Newington Causeway, В.Е. No initial public issue. Registered 
without articles of association. Registered oflice, 6, Spur Street, Leicester 
Square, W.C. 


Incandescent Lighting and Electric Fittings Co., Ltd. 


(5,464).—This company was registered in Edinburgh on October 20th, with a 
capital of £2,000 in £1 shares, to carry on in Glasgow or elsewhere the business 
of mapufacturers of and dealers in gas and electrical fittings and furnishings of 
all kinds. The first subscribers (each with опе sbare) аге: —8. Rosenstein, 
144, W. Nile Street, Glasgow, merchant; Bertha Rosenstein, 170, Parliamentary 
Road, Glasgow, merchant; C. Macdonald, 6, Steven Street, Glasgow, clerk; A. 
Schuh, 829, Great Western Road, Glasgow, furrier; J. Schuh, 329, Great 
Western Road, Glasgow, furrier; J. Stirling, 54, Parliamentary Road, Glasgow, 
ironmonger, and Mrs. B. Stirling, 64, Parliamentary Road, Glasgow. The first 
directors are not named. 


OFFICIAL RETURNS OF ELECTRICAL 
. COMPANIES. 


Bath Electric Tramways, Ltd. (74,278).—A memorandum of 
satisfaction in tull of a nerves of uncalled capital, dated July 14th 1908, 
sepuring £10,000, has been filed, 
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Edmundson's Electricity Corporation, Ltd. (52,013.—An 
acknowledgment of indebtedness, dated September 28th, 1908, securing £100,000 
debenture stock (supplemental to trust deed dated July 10 h, 1899, and to three 
ackowledgments of indebtedness dated respectively April 27th, 1900, August 
Ist, 1901, and November 14th, 1902, securing debenture stock to an amount not 
exceeding three-fifths of the paid-up capital for the time being) has been regis- 
tered. Property charged: 130 first mortgage debentures of £100 each of the 
Winchester Electric Light and Power Co., Ltd., 150 similar debentures of the 
Wycombe (Borough) Electric Light and Power, Ltd., 200 similar debentures of 
the Salisbury Electric Light and Supply Co., Ltd., 150 similar debantures of the 
Ventnor Electria Light and Power Co., Ltd., 100 similar debentures of the 
Bromley (Kent) Electric. Light and Power Co., Ltd., 40 similar debentures of 
the Woolwich District Electric Light Co., Ltd., 50 similar debentures of the 
Chislehurst Electric Supply Co., Ltd., 40 similar debentures of the Newmarket 
Electric Light Co., Ltd., 50 similar debentures of the Alderley and Wilmslow 
Electric Supply Co., Ltd., and the company's under aking and other ansete, 

resent and future, Trustees: J. Bailey, 104, Eaton Square, 5 W.: and J. К. 
Vigham, Monkston, Dublin. Debenture stock previously issued, £260,000. 


Connolly Brothers, Ltd., Cable Manufacturers, Blackley 
(46,277) —Issue on October Ist of £4,650 debentures, part of series created 
February 12tb, 1900, to secure £30,000, charged on the company's undertaking 
and property, present and future, including uncalled capital. Trustees: 
J. B. Lloyd, Ravensdale, Stanley Road, Whalley Range, Manchester; and 
J. W. Davidson, 6, Castle Street, Liverpool. Previous issue of same series, 
£21,920. 


British Continental Electricity Co., Ltd. (57,088). —ТЪів 
company's annual return was filed on September 5th, when 1,000 preference 
an і 906 ordinary shares had been taken up out of a nominal capital of £20,000 
iu 1,000 preference and 1,000 ordinary shares of £10 each. 410 per share has 
been called up on 790 preference and 756 ordinary shares, resulting in the 
receipt of £15,460. £3,600 is considered as paid on 210 preference and 150 
ordinary. Mortgages and charges, nil. 


Halifax and Bermudas Cable Co., Ltd. (28 972).— Thi« com- 
рапу'в annual return, dated October Stb, 1903, has been filed. The entire 
capital of £50,000 in 10,000 shares of £5 each has been taken up and paid in full. 
Mortgages and charges: £62,500. 


Direct West India Cable Co., Ltd.—The annual returns of 
this company up to and including October 8th, 1408, were filed on that date. 
£60,000 in shares of £5 each, of which £2 1Cs. per share has been called up. 
Debenture capital reauced to £57,800. 


Halifax and Bermudas Cable Co., Ltd.—' The annual returns 
of this company up to and including October &th, 1903, were filed on that date. 
£50,000 in shares of £5 each, fully paid. Debenture capital reduced to £62,050. 


Electrical Inkless Printing Syndicate, Ltd. (59.855). —'Сһів 
company’s annual return was filed on August lith, when 63,492 shares had been 
taken up out of a nominal capital of £70,000 in 70, 00 snares of £1 each. 65,000 
shares are considered as fully paid, and £1 per share has been called up on the 
remaining 8, 482, resulting in the receipt of 23,475, and leaving £7 in arrears. 
Mortgages and charges, £530. 


Electrical Corporation, Ltd. (62.630). — This company's annual 
return was filed on October 5th, when 3,007 shares had been taken up out of & 
nominal capital of £30,000 in £1 shares. 43,007 has been paid. Mortgages and 
charges, nil. 


British Aluminium Со., Ltd. (41,104). — This company’s 
annual return was filed on July 29th, when the entire nominal capital of 
&400.000 in 10,000 “А” 6 per cent. preference, 20,000 7 per cent. preference, 
and 10,000 ordinary shares of £10 each had been taken up. #10 per share has 
been called up on 10,000 '* A" 6 per cent. preference, 16,7707 per cent. prefer- 
ence and 8 ordinary shares, resulting in the receipt of 267.780. £352,220 is 
considered as paid on B,230 7 per cent. preference and 9,992 ordinary. Mortgages 
and charges, nil. 


Keighley Electrical Engineering Co., Ltd. (44,893) —This 
company's annual return was filed on October 9th, wnen 4,100 ordinary and 
1.000 preference shares had been taken up out of а nominal capital of £10,000 
in 8,000 ordinary, and 2,000 preference shares of £1 each. £1 per share bas 
been called up on 1,000 ordinary, and 1,060 preference shares, resulting in the 
receipt of £5,000. 100 shares are considered as fully paid. Mortgages and 
charges, £3,000. 


Bright’s Light and Power, Ltd. (58,290).—A fifth mortgage 
debt for £500, dated October Rth, 1903, charged on all the company's con- 
cessions, freehold and leasehold works and plant in England and elsewhere, 
and (as a floating security) its other assets and undertaking in England and 
elsewhere, including uncalled capital (subject to first, second, third and 
fourth debentures securing in the aggregate £12,000) has been registered. 
Holder :—C. Owles, 16-17, Russell Street, Covent Garden, W.C. 


Northampton Electric Light and Power Co., Ltd. (28,640).— 
Issues on October 9th, of £2,800 debentures, part of series created June 3rd, 
1896, to secure not more than two-thirds of the subscribed and paid-up capital 
for the time being, charged on the company’s undertaking and property, 
present and future, including uncalled capital. No trustees. Previously issued 
of same series, £29,250, 


Frinton-on-Sea and District Electric Light and Power Со. 
Ltd. (70,6¢9).- Issue on October 12th of £1,800 debentures, part of series create 
May 7th, 1903, to secure £3.000, charged on the company's undertaking and 

roperty, present and future, including uncalled capital. Holders: -W. 
Vebster and Miss A. A. Mackay, 50. Lee Park, Blackheath, S. E. No trustees. 
Previously issued of same series, £500. 


Sherard Cowper-Coles & Co., Ltd., Electricians, &c, London 
(67,186).— Issue on October 12th, of £50 debentures, part of a series created by 
resolutions of December 3rd, 1901, and February 7th, 1902, to secure £6,500, 
charged on the company's property, present and future, except uncalled capital. 
No trustees. Previously issued of same series, 46, 225. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE result of the past year’s work cf tbe 


Glasgow Glasgow electrical department has been in 
Municipal every way satisfactory. The net profit amounts 
Electricity to over £23,000, as compared with some £11,000 

supply. in the previous year, notwithstanding beavy 


increases in special charges. Under the work- 
ing agreement with the tramways department, 150,096 units were 
taken from them at the times of peak load, and during the coming 
winter an increased amount will be taken. The total unite gene- 
rated was as follows :— 


Waterloo Port Pollokshaws Kelvin- Tramways 
Year, Street. Dundas. Road. side. dep't. Total. 
1902 1,495,609 8,471,008 1,014,635 138,354 — 11,122,606 


1903 336,232 9,747,739 2,794,381 169,164 150,096 13,197,612 


The total н.Р. available was 17,580, which will be increased for 
this winter to 22,330. The question of hiring out motors, for which 
Parliamentary powers have been obtained, is now under considera- 
tion. Mr. W. A. Chamen is the city electrical engineer. 


GENERAL STATEMENT. 


For year ending May 31st— 1902. 1903. 
Total capital expenditure ... Bas .. £962,727 £1,041,746 
Number of units sold aa a .. 9,282,043 11,501,324 
Maximum load in xw. 985 E .. 7,950 KW. 9,371 kw. 
Equivalent No. of 8-c.P.lamps ... А 491.306 6 30,708 
Number of public arcs T - T 500 719 
Horse-power of motors connected ... .. 3,086 HP. 4,597 HP. 
Revenue account— 
Gross revenue ... gua xi .. £103,940 £127,004 
» expenditure TR ii we. £54,525 £58,667 
» profit sus eae T" woe £49,415 £68,337 
Average price obtained per unit— 
Private lighting... ves sa — 2 8d. 27d. 
Public lighting ... (vs ene ake 1:91. 1:8d. 


During the year consumers have increased by 31 per cent., and 
now total 7,013. The proportion of unite sold were as follows :— 


Private Public 
Year. consumers, lam ps. Contract. Total. 
1902 8,384,697 884,839 12,508 9,282,043 
1903 10,419,488 1,064,404 17,432 11,501,324 


The prices charged by the department are various:—For private 
lighting purposes (1) shops, offices, &u., on the maximum demand 
system, 6d. per B.T.U. for the first hour, and 1d. per unit (250-volt), 
1gd. per unit (200-volt), 2d. per unit (100-volt), after that amount; 
(2)'and (3) domestic consumers and theatres, 34d. flat rate; 
(4) churches, 3d. per B. T. U. flat rate. For motive power, 14d. to 3d. 
per unit. Pablic lighting, £14 and £12 per annum for 10 and 74 
amp. lamps respectively. Stair lighting, 25s. to 378. 6d. per lamp 
per annum, according to size. 


REVENUE STATEMENT, 


1902. 1903. 
Gross. Рег unit. Gross. Per unit. Ino. 
Bale of energy— 
Private consumers £97,050 — £118,844 — — 
Publiclamps .. 6,890 — 8,160 — — 
£103,910 278d. £127,004 274d. —-O4d. 


The works cost again show an improvement, although not so 
marked as in the previous year. The fuel item for the second year 
in Succession is less in both total and per unit than in the previous 
year, being а decrease of £2,000, and 08d. per unit; it now stands 
at 27d. per unit. 

Improvements have taken place all round, but are unfortunately 
to some extent nullified by a large increase in special charges, due 
to changing-over consumers to the higher voltage. 


Совт or PRODUCTION. 


For year ending May 81st— 1908. 1903. 
Gross. Per unit. Per unit. Inc. 
Coal, &с ee os eo. ee ce ee £11,364 а 0 gd. — 08d. 
Energy purchased from tramway department 008 — *Ovd. — Od. 
Oil, waste, water and engine room stores .. 2,148 *04d. *05d. — Old. 
Wages incurred in generation and distribu- 
tion and attending public lamps. .. 9,604 20d. оза. — 08d. 
Repairs and maintenance of plant, cable 
and public lamps ee ee ee ee 18,598 29d. 37а. — Od. 
Works and distribution costs £37,717 82d. 100d. — 18d. 
Rent, rates and taxes ES 22 s 6,814 13d. 15d. — 02d. 
Management expenses, ineluding salaries of 
engineer and clerical staff sa .. 4,046 08d 09d. — 01d. 
General establishment charges, printing, 
stationery and advertising sg e 2,580 054. Ad. — Od. 
Special charges incurred in change of 
voltage, Parliamentary expenses, Xc. .. 8,010 17d “094. *08d. 
Total works cost .. .. £55,667 125d.  140d, —'164. 


The gross profit for the year shows a handaome increase over that 
of the previous year. The department had to provide for financial 
charges, £45,000, as compared with £38,000 in the previous year, 
and it was decided to write off the loss on realisation of plant, 
dispensed with at Waterloo Street and Kelvinside station, owing to 
the change in supply voltage—amounting to £7,826—and to write 
down the capital account by £29,359, making a total of £37,185 
written off for depreciation, and creating а debit balance on the 
year's working of £13,895. 


Prorit BTATEMENT. 


1902. 1903. 
Interest on loans 885 з .. £29,416 £33,275 
Sinking fund  ... Ее 185 san 8,568 11,771 
Deficit on year’s working ace saa — —13,895 
Depreciation on works and machinery 11,431 37,186 
Qross profit. .. £49,415 £68,337 


ЕЕЕ — — 
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WE give herewith an analysis of the returns 


Cardiff of the Cardiff electrical undertaking for the 
Municipal last financial year. The Corporation commenced 
Electric the supply of electricity in 1894, and up to the 
Supply. last two years steady progress was made. The 


years 1902 and 1903 have, however, seen a rapid 
development of the undertaking, and particularly of the supply for 
power purposes, and the resulting improvements in financial posi- 
tion must be a source of gratification both to the engineer, Mr. 
Arthur Ellis, and his committee. The progress of the undertaking 
during the last five years will be gathered from the following 
figures :— 


| Number of 


Average Total cost 

Year. No. of B-c.P. revenue per r uni 

units sold. | lamps une . 

1899... 405 234 | 21,498 4094. | -3:004. 
1900 ... S 511,300 28, 000 3 92d. 3°07d. 
1901 ... .. | 688,549 37,554 3 95d. 2 26d. 
1902 ... . 1.005, 760 | 51,852 3:62d. 208d. 
1903 ... . 11,492,470 78,300 3:414. 1:81. 


The charges are—for private lighting, 7d. and 2d. on the maximum 
demand system, or 44d. per B.T U. on a fiat rate. Power rate, 4d. 
and 1d. on the maximum demand system. It will be noted that 
the department took a supplementary eupply of energy from the 
iramways department. 


GuNBRAL STATEMENT. 
For year ending March 81st— 1003. 1902. 
Total capital expended... sss eS £157,561 £119,566 
Number of units sold — 


Private consumers 1,267,798 837,481 

Public lighting ... EL ы 213,809 159,823 

By contract - "T 10,863 8,456 

Total number of units sold 1,492,470 1,005,760 

Equivalent No. of 8-c P. lamps oe 78,300 51,852 

Number of public lamps А 224 атс, 78 ато, 

98 inc. 78 ine. 

Н.Р. of motors connected 458 H.P. 55 Н.Р. 

Maximum load in x w. s m s^ 1,972 951 

Revenue account— 

Gross revenue ... RI к 6. £21,157 £15,515 

» expenditure - 885 ses 11,271 8,704 

» profit Vs " Vr des 9,886 6,811 
Average price per unit obtained 

Private lighting... ra d pis 35d. 3:8d. 

Pablic lighting ... p „8 aes 2:4d. 2°94. 

REVENUE ACCOUNT. 
For year ending March 818t— 1903. 
Gross, Per unit. 


By sale of energy m £20,703 3:33d. 
Rental of meters and apparatus, бе. T 454 *08d. 


£21,157 8414. 


Total revenue 


Cost or PRODUCTION. 
Gross. Per unit. 

Coal, carriage, &c. . .. £2,932 47d. 
Energy supplied by tramways department .. 1,655 27d. 
Oil, waste, water and engine room stores ble 608 09d. 
Wages incurred in generation and distribution 1,622 27d. 
Repairs and maintenance of mene build- 

ings and plant ... 1,558 25d. 


£8,375 135d. 


Works and distribution costs 


Attending and repairs, public lamps eas 466 "07d. 
Rent, rates and taxes ... 912 15d. 
Management expenses, salaries of engineer and 

clerical staff 918 154. 
General establishment charges, printing, sta- 

tionery, insurance, &. 600 09d. 


Total works costs „ә, £11,271 1:81. 


PROFITT STATEMENT. 


Interest and sinking fund en. .. £6,238 
Net profit for year us T vs 3,648 
Gross profit РА ies a .. £9,886 


Out of the gross profit of £9,866, financial charges absorbed £6,238, 
and a credit balance of £3,648 remains for the year. Sums of £500 
and £2,332 are allocated to reserve and rates respectively, and 


with the balance of £2,256 from the last account, a total balance of , 


£3,072 is carried forward. 


CITY NOTES. 


Norwich Electric Tramways Co. 


TER seventh ordinary general meeting of the company was held on 
Wednesday at 20, Bishopsgate Street. A representative of the 
ELECTBICAL REVIEW was informed that the meeting was not open 
to the Press, but he was furnished with the following report: 
—" The subjoined accounts show that the gross earnings of 
the company for the year ended Jane 30th, 1903, amounted to 
£33,833 8s. 7d., and the working expenses to £2^,204 143. ld, 
leaving a gross profit for the year amounting to £9,628 14e. 6d. To 
this have to be added the amount brought forward from last year of 
4824 3s. 5d. (after having paid 2 per cent. on Ostobar 22nd, 1902, 
or £4,840, and placing to reserve account £974 10. 91), and 
£1,209 163. 7d. interest received from the Corporation in final 
settlement of account, making a total of £11,662 143.61. Deducting 
from this the sum of £2,640, being 4 per cent. interest on the 
company’s outstanding mortgage debentures to June 30th, 
1903, there remains a profit of 49.022 148. 6d. The directors 
recommend that a dividend of 24 per cent. Ъз paid on the 
company's shares for the year ended June 30th, 1903, which would 
absorb £6,600, and that a sum of £1,209 16s. 7d. be placed to reserve 
account, the balance of £1,212 17s. 11d. being carried forward. The 
reserve account will then be increased to £2,184 78. 4d. А com- 
parison between the gross receipts for 11 months to June 30th and 
the receipts forthe same period ending June 30th, 1902, shows that 
there was an increase of £497 13s. 4d., notwithstanding that the 
first months have shown a falling off of over £1,000. The working 
expenses for the same period show an increase of £699 28. 9d. The 
average cost per car-mile was 6°43d. The average receipts per car- 
mile were 776d. The number of csr-miles run was 1,045,901, and 
the number of passengers carried 7,173,420. Taking into considera- 
tion that the weather wasagain exceptionally bad during the spring 
and eummer months, it is fairly satisfactory to think that the divi- 
dend can be increased, whilst the reserve is substantially increased, 
and the balance to be carried forward is larger th^n last year. Both 
the permanent way material and the track have been maintained in 
a state of satisfactory efficiency.” 


Ulster Electrical Power and Distribution Co. 


A GENERAL meeting of this company was held on 2186 inst., at the 
offices of Messrs. Preece & Cardew, Westminster, Mr. John Sinclair 
of Belfast, presided. 

The engineers to the company produced their report on the 
scheme generally, and on the selection of sites, resulting from a 
recent visit of Mr. Llewellyn Preece to Ulster. From this report 
it appeared that the scheme will be very favourably received in 
Ulster, and that the needs of the industrial portion of the city of 
Belfast for such an ample power supply as this project will afford 
will be well and economically supplied. The question of utilising 
the water-power of the Rivers Bann and Erne was fully considered, 
and the extent to which the promoters could couat upon active sup- 
port from the Irish Executive, especially in view of the urgent ques- 
tion of flooding in the River Bann, and the probability of а method 
being devised whereby the utilising of the waters of that river 
could go hand in hand with the prevention of further flooding. 
The necessary instructions were given to the professional gentlemea 
regarding the promotion of the Bill and the acquisitioa of the sites, 
The scheme is well founded on a strong financial basis, and there is 
little doubt that it will give a great impetus to the industries in 
the north of Ireland. It was further decided to print and issue а 
statement of the various local authorities in Uleter, explaining the 
objects of the company. . 


Western Telegraph Со, 


Tux directors’ report for the half-year ended June 30:h, 1903, to be 
submitted to the meeting on November 4th, reads :— 


The revenue for this period amounted to £229,090 Os. 1d., and the working 
expenses to £91,791 8s. Od. After providing £13,578 184. Od. for debensure stock 
and debenture interest and sinking fund, and £3.239 13s. 5d. for income-tax, 
there remains a balance of £117,460 Ов. d.; to this is added the sum of £5,381 
15s. 7d. brought forward from December 815% last, making a total of £122,811 
168. 8d. A quarterly interim dividend, amounting to £31,180 10s. Od., has been 
paid, £85,000 transferred to the general reserve fund, and £2,000 to the main- 
tenance ships’ reserve fund. The revenue includes £14,790 1s. Od. dividends 
upon the company's investments in other telegraph companies. The directors’ 
now recommend the declaration of a tinal dividend of 33. per share, makin 
with the interim dividends, a total dividend of 6 per cent. тог the year, and 
also the payment of a bonus of 2s. per share, both free of income-tax, which 
together will amount to £51,982 10s. 04., leaving a balance of £2,659 16s. 34. to be 
carried forward, The dividend and bonus will b» payable on November 5th, 


British Columbia Electric Railway Co. 


Tar report for the year ended June 30th last states that 
there has been a large increase in the business in all 
departments, and in the profits. The gross receipts show 
an increase over the preceding year of &95,717, and the 
net earnings, after charging renewals, show an increase of 
$39,172. The following charges have been made against the 
revenue account of the year, namely:—Renewale maintenance, 
£10,446; bonus to employés, £1,494; written off preliminary and 
issuing expenses, £1,000; added to capital amortisation fund, 
£1,595. The net profit for the year, after making the above deduc- 
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tions, amounts to £37,865, and adding the balance brought forward, 
£533, and deducting debenture interest, the dividend on preferred 
ordinary stock for nine months to March 31st, 1903, and the interim 
dividend on the deferred ordinary stock for six months to December 
311, 1902, there is left available for distribution and reserves 
£15,779. The directors have decided to provide for the dividend 
on the cumulative perpetual preference shares to June 30th, 1903, 
to provide for the dividend on the preferred ordinary stock for three 
months to June 30th, 1903, to recommend a dividend on the deferred 
ordinary stock at the rate of 3 per cent., making 5 per cent. for tbe 
year, to transfer to contingency fund £1,000, and to transfer to 
reserve fund £3,000, leaving to carry forward £1,099. The con- 
struction of the Vancouver power installation by the Vancouver 
Power Co., Ltd., which commenced in July, 1902, has proceeded 
satisfactorily. The general manager reports that he expecta the 
Power Oo. will be in a position to deliver 2,000 в.н.р. by the 
beginning of December next. On the advice of the engineers, the 
acheme, as originally designed, has been enlarged, so as to provide 
for the supply of an initial 9,000 H.P., with power of expansion to 
30,000 H. P., instead of an initial 6,000 H.P., with expansion to 
15,000 H..; the size of the tunnel has been increased by 25 per 
cent., and machinery and transmission plant of greater electrical 
capacity are being provided. This enlargement of the original 
scheme will involve an additionallexpenditure of about £60,000, 
but the directors are satisfied that the importance of being fully 
prepared to meet the rapid increase in the demands for electrical 
power in Vancouver and New Westminster justifies ithe increased 
expenditure. Funds for carrying on the works of the Vancouver 
Power Co. have been raised by the sale of £175,000 44 per cent. 
Vancouver Power debentures, part of a total authorised issue of 
£220,000, and the board propose at an early date to offer the 
remaining £45,000 to the stockholders and debenture holders to 
provide farther funds as required. 


Edison & Swan United Electric Light Co., Ltd. 


Тнк twentieth annual report of the directors for the business year 
ending June 30th, 1903, reads:— 

“The directors submit herewith the report and accounts for the 
year ending June 30th, 1903, based upon the actual working of the 
whole period. The net revenue account shows that the sum of 
£30,834 18s. bd. has been brought forward from profit and loss 
account. Interest on debenture stocks bas absorbed £18,760 
188. 4d.; £5,690 4s. 2d. has been set aside as depreciation on free- 
hold and leasehold property, plant, and machinery; £6,174 10s. 3d. 
has been applied in writing down values of stocks; and the sum of 
£1,168 10s. 3d. has been reserved on account of bad and doubtful 
debts. In pursuance of the policy inaugurated last year, a sum of 
£1,000 has been added to tbe reserve for future stock depreciation. 
Tbe result, as shown in the balance-sheet, increases the debit balance 
by £1,959 4s. 7d. The cost of establishing the business, good will, 
&c., £443,451 8s. 1d., has been brought forward at the figures stand- 
ing in tbe laat balance-sheet. The freehold and leasehold property, 


* 


plant, machinery and tools, have also been brought forward at the 


value stated in tbe last balance-sbeet, with the addition of the 
amount expended to June 30tb, 1903, less depreciation charged in 
net revenue account. Thethares of the Aitrincham Electric Supply, 
Ltd., have been taken at par, as in previous years. The indebted- 
ness of this company has been reduced by £151 15s. 1d. There has 
been expended on capital during the year ending June 30th, 1903, 
£2,770 28. 4d. The directors will continue to exercise a strict 
watchfulness on capital outlay. Mr. Н. Wolfenden retires in rota- 
tion, and offers himeelf for re-election. Messrs. Welton, Jones and 
Co., the auditors, offer themselves for re-election.” 


Ф 


Rosario Electric Co.—In their report to June 30th last 
the directors recommend a dividend on the preference shares at the 
rate of 6 per cent. per annum, calculated from the due dates of 
instalments to June 30th last, and that the preliminary expenses be 
written off, carrying forward £443. 


British Aluminium (Co,—An extraordinary general 
meeting is to be held on November 4th to consider the following 
resolution :— 

That the capital be reduced from £400,000, divided into 10,000 “А” cumu- 
lative preference shares of £10 each, 20,000 preference sbares of £10 each, and 
10,000 ordinary shares of £10 each, to 4310, 000, divided into 10,000 “A” cumu- 
lative preference shares of £10 each, 20,000 preference shares of £10 each, and 
10,000 ordinary spares ої £1 each, and that such reduction be effected by can- 
celiing capital (which has been lost or is unrepresented by available assets) to 


the extent of £9 per share upon each ot the 10,000 ordinary shares which have 
been issued and are outstanding. 


Prospectus.—An abridged prospectus of the Whitehead 
Electric Supply Co.. Ltd., was published in the Irish Independent on 
218t inst. Ine list of applications for 7,500 £1 ordinary shares was 
to close on October 27th. Whitehead is a watering place and 
holiday resort in the vicinity of Belfast. It has only 250 houses, 
but is growing at a very rapid rate. The initial generating plant 
will be equal to supplying 3,000 8-c.P. lamps. 


Stock Exchange Notices.— The Committee has ap- 
pointed special settling days as under: — Thursday, November 5th ; 
Peebles (Bruce) & Co., Ltd.—20,000 6 per cent. cumulative pre- 
ference shares of £5 each, fully paid, Nos., 20,001 to 40,000. An 
officia] quotation has also been ordered, eeu ids 


1 


STOCKS AND SHARES. 


Wednesday Evening. 

APART from politics, the financial world has, for once in & way, but 
little to disturb it. The old familiar ekeletons remain half visible 
it is true—a deep distrust of the situation in the United States, a 
plethora of gilt-edged securities, a lack of confidence that forbids 
active business—to such we have grown accustomed, and familiarity 
with their presence has bred a species of tolerance. Money 
remains easy and plentiful, but the cloud in the Far East shifts so 
quickly from day to day that Console, and the markets that depend 
upon them, are crying a plague upon these politics. In the Home 
Railway market a steady liquidation on behalf of apparently weak 
speculators is responsible for the dull tone which prevails, although 
a recovery from the worst bas already set in. Electrical Railway 
securities scarcely come within the speculator's ken, but prices are, 
of course, affected all round alike. Business in Supply shares and 
in the Manufacturing specialities shows signs of broadening, but the 
Telegraph descriptions seem to have settled down to respectable 
solidity after their recent upward spurt. 

In the Electricity Supply section there is little noticeable feature 
beyond a general steadiness of values. Notting Hill shares and 
Westminster incline to dulness, and City of London Ordinary are 
no better than their par value of £10. Otherwise the strength of 
the market is maintained, and for several of the issues there has 
sprung up а quiet investment demand. We аге glad to notice an 
esteemed contemporary following our footsteps in calling attention 
to the good yields that can be obtained from these Supply shares, 
both as regards Ordinary and Preference. | 

South Londons have paused in their rise upon its being pointed 
out that the large increase in receipts is due to a temporary cause, 
and in the market the guess is adventured that the company is pro- 
bably having to supply the Т.С.С. with current for the trams at a 
price that cuts the profit very fine. But this, of course, is only a 
surmise, although the House prophets generally manage to get 
shrewdly near the truth in such matters. 

City and South London in the electrical railway list bas stayed 
its downward course, in spite of the liquidation prevailing amongst 
the steam stocks, and Central London Ordinary is a point to the 
good. Travellers on the Twopenny Tube are complaining tbat the 
atmosphere is getting as bad as ever it was before the much- 
vaunted fan system came into operation. . The company’s 4 per cent. 
Debenture stock is now on & line with that of the City and South 
London, 1164, but the half-yearly interest on the latter falls due 
next Monday, November 2nd, while that on the otber wil] not be 
paid until the middle of January. The City Preference trio are 
quoted at 1284, 1274, and 1244 for the 1891, 1896 and 1901 issues 
respectively. The market in the last named is far from being a 
good one. | 

British Westinghouse Preference have improved to 53, the recent 


tap of selling having been turned off. But British Electric Traction 


shares keep dull, and the Preference are easier at 114, business being 
done at that price the other day. A few small orders in Cape 
Electrics have been negotiated about 24, but the tramway depart- 
ment is inanimate as а whole. Dublins at 124, and London Pre- 
ference at 11} are practically unchanged. In the Colonial and 
Foreign list Anglo-Argentines keep at 44, Barcelonas at 8, while 
the British Columbia Electric Railway issues exhibit no change, and 
Colombo Debenture stock is 1034. Calcuttas have lost at 7. New 
schemes for electric propulsion are under consideration by the 
London General Omnibus directors, and the price of the company’s 
stock is the round 100. 

What alterations there are in the Telegraph market make for 
better prices, and the prior stocks continue to command most 
attention. African Direct Debentures bave hardened a point, and 
so have Direct West India and West India and Panama Debentures. 
In the Anglo-American group, Submarines are a trifle harder, and 
Anglo Ordinary attracted attention by reason of the yield to be 
obtained from this very speculative investment, the quotation being 
1 per cent. up. The Eastern varieties have virtually nothing to 
show in the way of fluctuation. National Telephone 34 per cent. 
Debenture stock is slightly pressed for sale, and Oriental Telegraph 
Preference have come into the Official List tor quotation, the price 
being 1,', middle. 

Amongst Manufacturing shares, British Aluminium Debenture 
stock has advanced a couple of points, and the Preference shares 
10s., for the reasons to which we drew attention last week. It is 
now proposed to reduce the company’s capital. Henley’s bave 
been done at 14. Babcock & Wilcox are 2;, Willans & Robinson 6, 
and the Preference marked 63 a day or two ago. Electrolytic 
Alkali Ordinary and Preference at 10s. and 15s. respectively, have 
not moved for weeks, Callender's are unaffected by the dividend 
announcement, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present NAMB or Dividends for the last 9 8 ieee ae week ended 
запа, era Shree увага, Oct. 2156. Oct. 2th, ос, 
1900. 1901, 1902. Highest|Lowesa 
67,100 African Direct Telegraph, 4 % Debs. ee ee ee eo ee 100 ee ee ae 98 —102 99 —103 ee ee 
25,000 Amazon Telegraph Co.’ B shares, Nos. 1 to 25,000 ee ee . 10 ee ee ee 24— 3 24— 83 ee ee 

119,7002 Do. do. 5 96 Debs., NOR T MAE eer eras zi a : 100 is $4 se 10 — 80 70 — 80 ex ve 

788,840 Anglo-American Telegraph ee ee ee ee ee . Btock Bá 618. 60/6 45 — 48 xd 46 ERE 49 474 "ot 
8,106,580 Do. do. do. 6% Pref. sx ʻi єў ss .. | Stock 6 6 96 6 96 90 — 92 90 — 92 91} 904 
8,106,580 Do. do. do. Deferred ee ee eo ee е Stock 5s. 28. 1/- 74 ore 7 74 — 73 ae ee 

44,000 | Chili Telephone, Nos. 110 44, 0% ͤ mn 5 5 5 6 96 4i— 41—. bł 5 44 
18,883,800$ | Commercial Cable Ба .. | $100 8 8 8 96 145 —155 145 —155 "n a 
1,841,209 Do. до. Bterling 500 year 4 9% Deb. Stock Red. - Stock "b Ре ба 90 — 93 90 — 93 
16,000 | Cuba Telegraph oo cele teen ee | „% „10 4% | 4% | 83% 7À— 84 74— RÀ 81 + 
6,000 Do. 10 % Pret, ee ee ee ee ee ee ee 10 ee ee ee 164— 173 164 — 17 11% oe 
19,981 | Direct Spanish Telegraph "E ев тА e wis “— ae 5 4% 4% 4% 24— 84 24— T ee 
6,000 Do. do. 10 % Cum. Pref, se ee ee ee B ee ee ee 7 — 8 7 — 8 es ec 
80,000 Do. do. 4j % Debs. ee ee oe oe ee 50 ee ee oe 98 —102 % 98 —102 % 
60,7103 | Direct United States Cable 20 8196 8196 8195 104 — 103 xd 101— 104 
87,800 | Direct West India Cable, 44% Reg. Deb, within Nos. 1 to 1 ‚900, Red. | 100 de eh Ps 99 —102 99 —102 T S 
4,000,000 | Eastern Telegraph, Ord. Stock os - ee oe .. Stock | 7% 1% 1% 123 —128 xd | 123 —128 1254 1234 
1,955,565 Do. 84 % Pret. Stock : ws ate .. | 100 we wi wis 89 — 92 xd 86 — R9 89 R7 
1,684,645 Do. 4 Моњ, Deb. Btock Red. . ee oe ГЕ) oe Stock ee eo oe 106 —]109 106 —109 1073 1074 

800,000 | Eastern Extension, Australasia, and China Telegraph 4% aie 10 1% 1% 1% 11— 12 114— 14 113 114 
890,000: Do. 4% De b. Btock Stock ee ee ee 104 —107 104 —107 ee ee 

800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 100 "m 125 vs 99 —102 99 —1C2 i ae 

200,000! Do. do. 4 nes: Mort. реш. (Mauritius Sub. ) 1 to 8,000 25 © = gs 100 —103 % 100 —103 % 2 .. 
190,927 Globe Telegraph and е oe ee ee ee ee 10 54 5196 ee & D 904 ку 9: 0 RY 
180,049 Do. do. 6% Pref. „ 3 i: » 193 — 131 12]— 13 13 1213 
150,000 | Great Northern 'Telegraph, of Copenhagen 10 15% |15% | 124% 224— 234— 23: 22H E 
62,5001 Halifax and Bermudas Cable, 4$ % 1st Mort. Debe, within Хов.) 100 ‚. n Us 99 —102 99 —102 | 

L 0 
17,000 | Indo-European Telegraph e v ee | 95 10 % | 10% | 10% | 87 — 40 87 — 40 39 

100,000! | London Platino- Brazilian Telegraph, 6% Debs. | аж. ева .. | 100 m ee Vx 98 —102 98 —102 xt 
1,988,888 | National Telephone, Pref. Stock  .. T s oe aie ..| 100 5% 5% 6 96 93 —101 99 —101 1004 99 
1,966,667 Do. о, Def. Stock * ee ee ео ee Фо 100 ae ee 44% 72 —: 74 72 == 74 " 3 72 

15,000 Do. do. 6 € Cum. 186 Pref. ae zs vs is ka 10 6 6% 6 $ 18 — 14 18 — 14 11 
15, 000 Do. do. 6 Cum. 2nd Pref. - ae 10 6 6% 6 13 — 14 18 — 14 
9,250,000 ро. do. 5 9% Non-cum. 8rd. Pref., 1 to 250,000 .. .. 5 b 5 b % 44— 53 44— 6 5 

000,000! Ро. do. "e Deb. Stock Red. v. ae vs .. | Stock 84 84 4200 93 — 95 92 — 94 

600,000 Do. do. Deb. Stock Red. x .. | 100 4 4 4 102 —104 102 —104 Й 
179,313 | Oriental Telephone i Elec. Nos. 1 to 171,504, fully paid m xd 1 6 6 6 76 1— 1 1— 1 - 
50,000 Do. do. 6 ?5 Cum. Pret. ; vs m 1 kee ae A 1— jh os oe he 

100, 0002 Pacific and ВЕРЕ тен 4 % Guar. Debs., 1 to 1,000 ` ee ee 100 ee ee oe 97 --100 97 —100 oe 
11,889 | Reuters es 5» we “э we es ss 8 5% b 96 s 64— 74 ха 65— 74 Р 
8,808 | Submarine Cables Trust ` Д айа - > ae - .. | Cert, "m ae sa 114 —119 xd | 116 —121 a 
68,000 | United River Plate Telephone E b 7 96 7 96 7 96 b 6 — 6 5% 54 
40,000 Do. do. 5 Ф Сат. Pref, Мов, 1 to 40,000 T 5 ve es y 4i— 5i 54 oe 

179,947: Do. do. Б Debs. oe oe ees ee Stock ee ee ee 104 —107 104 —107 ae 
15,600 | West African Telogrenhi, Shares 10 z is 2 96 5— 6 5 — "T 

180,0003 | West Coast of America, 4% Debs., 1 to 1,500 guar. Љу Bras. Sub. Tel. 100 22 m T 95 — 98 95 — 98 2: RR 

967.980 | Western Telegraph, Ltd., Nos. 1 to 207,990 ae ue! a 10 7% | 796 | 7% 12 — 194 12 — 124 194 124 
75,0001 Do. о, 5 Debs. Mmd series, 1906 ee СЕ) ee 100 ee ee ee 100 —103 100 —103 ee ee 

400,000 Do. do. 4 Deb. Stock Red, ee ee ee ee 100 ae ee ee 98 —101 98 — 101 . ee 
88,891 | West India and Panama Telegraph. fs x Y - vs 10 196 as ©» 1— 4 É- ks sa 

, Do. do. do. 6 % Cum. 1st Pref. vs x 10 s m “ 6 — | 6 — в бух "я 

4,660 Do. do. do. : Cum. 9nd Pref. e es 10 ee ee ee 34— 4 34 — 43 ee ee 

0007 Do. do. do. Debs., Nos, 1 to 1,800 ее 100 ee ee ee 100 —103 101 103? 103 ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 | British Aluminium 7 % Cum. Pref. .. Ve. ME 5% 10 a ee ay 1— 5 44— 54 - 

800,000: Do. do. 5% 1st Mort. Deb. Block Red, iu is Stock s m ae B3 — 87 85 — 89 87 АУ 

100,000 | British Electric Traction А ва as a ae 10 9% 9% 8% 114— 115 11{— 124 12 114 

100,000 Do. do. 6 % Cam. Pret. oe ee 10 ee ee ee 11 = 11 11 шыны 114 1145 11i 

600,000: Do. do. 5 % Perpetual Debenture Stock v Stock sr s ae 120 —128 190 —123 122% 1214 

100,000 | British Insulated and Helsby Cables ug $5 a s vx b 16% |10% |10% 6— 64 6 — 6 s Р 

100,000 Do. do. 6 % Cum. Pref. oe oe ee 5 ee oe ee 51— 517 54— HE . 
50,000 Do. do. 8 yo m Mort. Deb. Red... е ee ee ee 100 ee ae ee 103 —106 102 —105 ° 
50,000 |{Browett, Lindley & Co., O ДЕ "S zs - га &1 8 Nil E y 70 {А БА 
50,000 |1 Do. до. 6 % Cum. Pref. ie s s > £1 6 6 96 vá 14/6 to 15 / 14/ to 15/6 $ i^ 

105,781 | Brush Eleotrical Engineering, Ord., 1 to 105,781. aes ss ws 2 5 9 Nil Nil 2— if 1 á 

150,000 Do. do. Non-eum. 6 Prei. ee ae ae 2 6 8% 6 96 11— 1 11— 1 18 lr 

195,000: Ро, do. 44 Perp. b. Stock . ee ee Btock ee ee oe 97 —100 97 —100 ee @e 

125, 000 Do. Perp. and Deb. Stock ee ee Stock oe oe ee 85 — 90 85 — 90 ee ee 
85,000 | Callender's Cable Donat чөй 8 vs ss ee 5 1595 20% 15 11 1: 11 124 114 5 
40,000 Do. do. do. b 470 Cum. Pr T b as $a v. 5 | 54 ‘ 
90,0001 Do. do. do. сам Mori Deb. Stock Red. Stock ee a e 106 —110 106 —110 ue 

1,860,014 | Central London Railway, Ord s és ЯА .. | Stock oe 4 4 94 — 97 95 — 98 061 95% 
494,098 Do. do. 4 Frel. Stock ee oe ee ee ee Stock ee 4 4 93 —102 99 —102 993 " 
494,998 Do. do. De e do. ee ee ee ee ee Stock ee 4 4 99 —102 99 —102 

1,880,000 | City and South London Railway ^ "M 95 ee Pr ee | Stock | 13 9 8i 51 — 63 51 — 53 E21 514 

85,000 nee Co., Bo le 5 0 "Debs. 1 © 900' t 4100 4] 8 8 7% 5 2 aoe 24 2 == 24 ee 
е B Ort. g. ey 0 U an — — 

100, 000 Sol to 11,000 of 250 red. 2 Y je . | 100 —104 100 —104 5 F 
99,961 | Edison & Swan United Elec. Light, А”! shares, , £8 paid 110 99,961 6 io Nil T 0— 0 — es Я 
17,189 De. do. 4% shares, 58, 01-7 b. 5 Nil ян 14— 14— ы 

844,0281 Do, do. Deb. Stock k Red. 100 oe eo eo 72 — 77 72 — 77 ne ee 

100,0002 do. 5 b. Shock Frov Certs. ‘all pd. 100 ee we “id 76 — 81 56 — 81 5% 2 
112,100 Eleotrio Какай, 1 to 112,1 "s а es 2 6 96 6 96 6 96 jas 13 14— 1} 18 a 
81,890 Do. d Н Cum. Pref., 1 to 81 2 2 s 9 ЧА “+ es 2 8 24— 8 ou ès 
82,5000 | Do. s Регр, let Mort, Deb. 8 e stock .. x 2 97 —100 97 —100 E if: 
25,000 | General Electra Co. ag Cum. Pref, es Е is v 10 5% 5% 5 % 92— 101 9.— 10} 

900,000 Do. Mort. Deb. ee ee ee oe Stock oe fm ee 96 ap 99 96 — 99 
85,000 | Henley's (W. T. 2 “Telegraph ^ orks, Ord. .. 64 - г 5 Б 20% | 20% | 20% 11 — 15 14 — 15 141 11 
85,000 Do. os 4 Pref. es ee Б 44% es ee 5 — 54 5 — 53 514 514 
48, 050 Do. 4 ort. Deb. Stock ee ee Stock * oe ee 108 —112 108 —112 ees 
60,000 Indie nue Gutte-Perche & Telegraph Works 25 Ба e. | 710 10% |10% |10 X, 184— 193 184— 194 182 194 

verpool er Railway, TT es - oe .. — 5: 43— 44 "T vs 

10,000 t Do. do 0. Pref. £10 paid ee ee ee ee 10 oe r oe (1 10; 101— 104 ee ee 

87,850 8 Construction and Maintenan 12 174% 20 20 % 84 — 87 84 — 37 353 = 

150,000! 3 „в do. 4 96 Deb. Bas Nos. 1 $071,600 Red, 1909 100 oe ee ee 100 —108 100 —103 .- ee 

640,000: Waterloo City Railway, Crd. Stock " ee T ee | 100 8 96 8 96 83% 93— 96 93 —- 96 98 T 
t Quotations on Liverpoo StockeExchange. 1 Unless otherwise stated all shares are fully paid. 1 From Manchester Share List 
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Bank rate of disoount 4 per cent, (September 3rd. 1903). 


muc ышы ыйы. с 


Inc. or Dec, METALS, &о. (continued), Price, Ino. or Deo, 
а Acid, Hydrochlorie i Der owt, ds 9 Copper Sheet АЕ oe .. рег ton £73 45 inc. 
а „ Nitric.. са vs per cwt, E 9 » Rod. i 1 .. per ton £78 £6 inc. 
а „ Onxalic.. vi ee per owt, . e »  (Electrolytic) Bars per ton £61 £2 inc. 
^ „ Sulphuric sa e рег ct. . e " " Sheet8 .. per ton £77 £2 inc. 
а Ammoniac, Sa! si e рег cwt. 2 e " 71 od .. рег ton #69 £2 inc. 
a Onia, Muriate (crystal) .. per ton И e » Н.С. Wire per Id. Bad. zd. ine, 
a i Ns ae 5% ber ton Е / Ebonite Roa PN .. per lb. 3/8 s 
a Bleaching powder .. Р .. рег ton А " Sheet д per lb. - ee 
@ Bisulphide of Carbon .. рег ton б п German Silver Wire .. per lb. 1/6 a 
a Borax.. zx s ы por ton 2 h Gutta-percha fine .. d .. per lb. es 
а Benzole (90%) `` £s per gal. h India-rubber, Para fino И .. Dor lb 4/8 to 4/5 -. 
а j (50 Vss P per gal. f Iron, Charcoal Sheets. per ton 18 ХР 
а Copper Sulphate é per ton . „ Pig (Cleveland warrants) per ton 42/8 104. dec. 
a Lead, Nitrate es a per ton : ¢ , Forgi according tosize per ton From £11 ate 
а „ White Sugar we per ton s „  Borap, eavy m per ton 47/6 to 50/- čs 
a Ms ee wo xx +. рег ton А é ,, Wire, Galvanised No. 8. per ton m iu a 
а е a pir ee ee ee per g * e. i 1 
а Naphiha, lvent (90% at ig С), рег gal. ; „ Lead, English Ingot . |, per ton £11 12 6 5e. inc. 
а Potash, Bichromate, in casks .. per Ib. 9 n „„  Bheet,. .. рег юп £13 .. 
а „ Caustic (75/8090). . +. рег ton i m Manganin Wire No, 98 .. .. per lb, 8/- .. 
а 1.  Bisulpha 5 .. per ton Я 9 Mercury .. i 3 . per bot, £8 76 a 
@ Shellac ae ae per cwt, Я d Mica (in original cases) small... per Ib. 4d. to 1/6 i 
а Sulphate of Magnesia ber ton : а „ i » medium per lb. 2/6 to 8/9 -- 
а Bulphur, Sublimed Flowers  .. per ton з d „ is » , large .. per lb. 4/ to R Ss 
a » Recovered ъа +. рег ton a P Phosphor Bronze, plain castings per Ib. 1/- to 1/94 ee 
a i nam S Vx per ton ss p „ rolled bars & rodg per lb. 1/- to 1/8 Pa 
@ Boda. Caustic white 70 9%) per ton ex p "5 „ strip & sheet per Ib. From 1/1 ša 
а „ Crystals vs БЕ . рег ton ёз o Platinum .. e" x e+ рег os, £4 és 
а „ Richromate, casks. . . per lb. 25 р ура Вгопке хуше E: +. per "ed 9d. 2 па. vx 
1 Steel, agnet, &oc'd'g to esc'p'n per si 
METALS, &. 4 LE T L1] in bers ee ees тч ee 
p Aluminium Ingote, in ton low .. per ton B r odis арш ("1m 10 } | 50/t070/ ine. 
b » Wire, in ton lots . per ton “a 9 „ Foil .. oe ie .. per lb. 176 oe 
b › Sheet, їп ton lots per ton oe n n Wire, Nos. 1 to 16 : .. per lb. 1/63 4d. inc. 
р Babbitt's metal ingots .. per ton di P White Anti-friction Мез 
« Brass (rolled meta] 2" to 19") basis per Ib. . inc. “White Ant" brand -. рег ton £42 to £69 s 
. be (brazed) es .. per Ib, ‚ Ínc. j Yarns, 2/108 Grey Cotton, on sp'Is per lb, 8d. v. 
e „ „ (solid drawn). per lb. . inc. „ G lea. Flax Vs .. per lb. . ix 
є, ire, basis. „ per lb. id. ine „ 8 ply 10 lbs. Russian per lb. ' oe 
с Copper Tubes (brased) .. .. per lb 1d. inc. j n» 10 Ibe. Russian, single .. per Ib. . e 
e Wh » (solid drawn)  .. per lb. 1d. inc. Í , 180 lbs. Jute rove +. рег ton 1 xs 
9 Copper Bars (best Belected e+ рег ton £5 ine k Zino, Bh't (Vieille Montagne bnd.) per ton 293 15 c. 
tSp .. he British Ар Е , Ltd.; d F. Wiggins & 8 
Quotations supplied by Messrs. :—a G. Boor + b The British Aluminium Co., Ltd.; c Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons.; e Frederick 
Bmith & Co.; f ndia-Rubber, G. P. and Teleg +3 g James & Shakspeare; А Edward Till & Co.; ¢ Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; m W. Т. Glover & Co., Ltd.; n P. Ormiston & Sons; o Johnso » Matthey Co., Ltd.; p The Phosphor Bronse Co., Ltd. 
T — Tor SS 2 SSS ee кщ J ä WT SS es m gue Е араа Рева ИНИ 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
5 тз г y ЖЕ РМА 7)... 8 JFC —————— LÀ 
Week eceipts for Miles | : Week Receipts for Miles 
Locality, ending | the week, Total to date n. | Locality. ending the week. Total to dato, open, 
& £* £ &* DEN | £ | е 
Aberdeen Р + | Oct. 24 1,1417315 27.223 + 4,142 19 | _ | 8 South Staffordshire .. Oct. —3 
Birmingham ee е iT) 21 2,198 х= 0 218,861 + 9,095 T TT oq У Swansea ee ee ee; [1] | — 
Bournemouth ee [T] 2. 921 — == — 104 — © 8 Taunton ee ee es 11] | + là 
Blackburn .. : .. — 124 (+13 E emouth  .. sso d [== 
Blackpool .. 1, `` — 995 — 8 |8 eston-super-Mare..' |, +23 
Blackpool and Fleetwood — 150 73 — 5 E olverhampton Dist. „ +8 
Black pool and Lytham .. + 6,847; — | — À Wrexham ES роп == 
Bolton m > > + 7,225 25 — | æ | Yorks. Woollen Dist. . T == 
Bradford өв ee TIT 41 4-4 3 Cardiff ee е d 
Brighton ee ee е • — 64 — [=] Chatham & Distri ;— 
Bristol EC are — |98 — E | Dover * — 
Burnley ә — 74 — Dublin se 855 + 4 
[ Barnsley District = — — | Ё |East Hm tè 
Devonport s PE 870; 5 |.— 9 | Glasgow .. к + 
2 dley--Btourbridge. » B,414 EEG Ф Hull "e ee + 1 
OGsteshead — .. — 4,903 10 |+ 3 3 |Ilkeston 7: . == 
1 Gravesend—Northfieet 969 — Isle of Thanet T == 
reenock— Pt, Glasgow 1.758 | | 8 Leeds un s — 
lepoo  .. .. 611 +2 | Е | Liverpool `` 2: — 
. Kidderminster ,. ss 178 — Manchester si — 
© Merthyr .. «s 92 8 191 8 — Newcastle А — 
B Middleton - és ,668| 84 | — ortemouth ае — 
2 Oldham—Ash ee 1,5% 8 = ога ee ee — 
2 Peterborough eo ee — — = Southampton ee Am 
E Poole ee ee Фо 1 989 aft — * Bunderland • +8 
& Potteries ee qu 8,418 — tral London Rai 
Rothesay.. T as 1,608 — pity and 8. London Ry. 
| Sheerness oe T — n ucan 
Bonthport hs a = 


Dividends for the 
ее years, 


t | 1900. | 1901. 1902 
100,000 1 eg es Ex 
100,000 100 M s ie 
„ 20,000 ate 5 6% 8% 8% 
„20,000 А о. 7% Cum. Pref, AN b я se sa 
60,000 Charing Cross and Strand Electrioit Supply .. ss s a 5 9% [109% 10 % 
70,000 : o. 0. 44% Cum. Pref, ss b SN " es 
40,000 Do. do. “ City Undertaking ” Cum. Pref, ie Б ae EN 
gree "Chelsea 2 " o: ты 2D b. Stock Red. ae s .. | 100 vs jx 
i elses Electricity upply, EM - RIS e. ss b 4 
150,000 А do. 5 Deb. Stock Red. A sià se s% i id 
70,506 | City of London Electric Lighting, Ord. 40,001—110,595 is - 0 5 % 5 % 
40, 000 Do. 6 % Cum. Pret., 1 to 40,000 Se z bas : 6 M > 
400,000; Do. 5 5 Deb. Stock, Scrip. (iss. at 115) all paid. 2: : 
B00,000 Do. 44% and Deb. Stock, Prov. Certs., all paid а - з 
40,000 County of London & Brush Prov, Electric Lighting, Ord. 1—40,000. . 4% 4% 4% 
20,000 e о. O. 6 Pref., 40,001 —60, 000. * ae ee Ы 
400,000: Do. do. 44% Deb. Stock 5 is vs Ms Р is s 3 
250,000 Do. do. 44% 9nd Deb, Stock  ,. D m T И 
60,000 Edmundson’s Electric Corporation, Ord. Shares EN ee oe 1% 7% 1% 
80,000 |: Do. dc, 6 % Cum. Pref, `` aa 92 ws “% . 
140,000 s do. 43% 1st Mort. Deb. Stock Ме "a F е 
21,000 Kensington and Knightsbridge Electric, Ота, .. m °з m 12% | 10% | 10 96 
80,000 Do. do. do. 4% Debenture Stock o 25 ag Я 
110,000 | London Electrio Supply Corporation, Limited, Ord. .. s de В 
49,840 Do, о. do. 6 * Pref. .. ex es А 
350,000: Do. do. do. 4 ꝙ 1st Mort. Deb, Stock Red ; 
100,000 Metropolitan Electris Supply, 1 to 100,000 . . m - «s ДА 
11,106 Do. do, 44% Cum. Pref, 1- 71,106, £3 paid .. 
220,000: Do. do. 4 ф 1st Mort. Deb. Btock LA о ee 
260,0002 Do. do. Mort. Deb. Stock Red .. x 
10,859 Notting Hill Electric Lighting ee ee ee se ee ee 
000 | St. James’ and Pall Mal] Electric Light, Ord... só wa - 
90,000 Do. do. do. 7 $ Pref. 90,081 to 40,080 
160,0002 Do. do. do. 83% Deb. Stock Red 
12, 000 Smithfield Markets Electric Supply, Ord. . ` "s э» vs m 
,000 | South London E Supply, Ord, ` > А m e$ ee 
80,000 | Urban Electric Supply, Ога, - br ie bs se ss 
80,000 Do. do. 5 % Cum. Pref, .. os se € 5 
110,000 Westminster Electrio Supply, Ord. n" z "e 5% oe 
28,141 Do. do. 5 % Cum. Pret, ЗЕ 


* Subject to Founders Shares, 


CHEMICALS, &o. 


TH 
Т 
42 
88 

$ 

888 
ERE 


Axe sur, ol px 


A42 p sat 


„ 
CCC 
„А 


Pi 


Vol. 53. Мо. 1,353, Остовив 30, 1903.] 


THE ELECTRICAL REVIEW. 


715 


THE GLASGOW MUNICIPAL TELEPHONE 
SYSTEM. 


Facts AND FIGURES. 


III.—WonkriNa EXPENSES. 


In our last article we showed, by a detailed examination 
of the plant of the Glasgow municipal telephone system, 
as it is described and valued in the Glasgow Corporation 
telephone accounts, that the annual charge for depreciation 


should amount to about £20,000, and that even if sinking: 


fund were taken to represent depreciation, there would still 
be an omission of between £11,000 and £12,000 from the 
debit side of the revenue account. This would bring the 
total cost of furnishing the service, including interest and 
sinking fund, up from £33,320 to some £45,000. Even 
this, however, does not tell the whole story. The working 
expenses proper, apart from interest and sinking fund, are 
shown in the accounts to be £20,871 2s. 2d. А close 
examination of this part of the accounts, and а com- 
parison with the statistics, give rise to some interesting 


speculations as to how far the accounts really represent the 


actual working expenses. 

The comment in the special report of the auditors, enter- 
ing a mild protest against the unusual procedure of 
charging to capital expenses incurred in canvassing for 
new subscribers, was sufficient to arouse suspicion, and the 
remarkably low figures given for working expenses are well 
calculated to confirm it. In the total working expenses 
of £20,871 28. 2d. is included an item of £1,497 15s. for 
terminal fees. This is a charge that has to be met out 
of revenue, while not actually forming a part of the 
expense of operating the service and maintaining the plant. 
The same remark applies to Post Office royalty, which 
amounts to £3,405 9s. 8d. Deducting these two amounts 
from the total expenditure, we have £15,967 178. 6d. for 
the sum total of actual working expenses at Glasgow. 

The number of lines at May 31st, 1902, was 4,745, 
and the number at May 31st, 1908, was 7,441, giving an 
increase of 2,696. Taking the mean of the increase, 
1,348, and adding to 4,745, we get 6,093 as the average 
number of lines in operation during 1903. Rounding this 
off to 6,100, and dividing into £15,968, we get £2 128. 4d. 
for the average annual working expenses per line. Such a 
remarkably low figure as this for a large city system is a 
little too good to be readily accepted without very sub- 
stantial and convincing proof of its accuracy. The accounts 
are necessarily too much in abstract to furnish any such 
proof, but an analysis of them, in conjunction with the 
statistics, affords, not proof of the accuracy of the figures, 
but reasonable grounds for the assumption that they are, to 
say the least, not sufficiently comprehensive. 

Even making every allowance for cheap wayleaves, cheap 
rents and other incidental savings that may lie within the 
power of a corporation to secure, it is not easy to see how 
this extremely low working cost can be arrived at. To make 
the matter perfectly clear, we give below the items of which 
this sum of £15,965 17s. 6d. is made up. 


WoRKING EXPENSES AT GLASGOW. 


Inspection and repairs— £ в. d. £ в. d. 
Wages GROS du ee we. 3,327 11 4 
Materials, &c. 1044 3 5 
— — 43371 14 9 
Reconstruction 
Wages i 214 12 1 
Materials, &c. 60 2 0 
—— 274 14 1 
Post Office Commissions 21 5 3 
Trunk and telegram fees 9 17 11 
General expenses— 
Postages гә 888 183 9 7 
Petty expenses ә 35 1 1 
Sub-Exchange petties 22 3 6 
Miscellaneous Ке 104 12 0 
Town clerk’s fee fund 150 0 0 
Auditor's fee 31 10 0 
Wayleaves ... wes cis ss 146 9 8 
Selaries, wages and allowances ... 6,890 1 10 
— 7,563 7 8 
Printing, stationery and advertising... 685 6 1 
Renta, rates and insurance... bu 2,789 10 3 
Fuel and light ess she 252 1 6 
Total actual working expenses .. £15,967 17 6 


This is a complete transcript of the expenditure side of the 
revenue account, less the two items of Post Office Royalty 
and terminal fees, which we will leave on one side 
for the present. It will be noticed that the way- 
leaves form an extremely small item, averaging 
leas than 6d. yearly per line. This economy in wayleaves, 
always an expensive item with private companies, is about 
the most striking advantage that Corporation ownership can 


claim. It is, however, at the worst, a relatively small pro- 


portion of the total cost of working. 
The account may be divided up into the following four 
general items :— 


Wages  ... sud Ss £10,432 5 3 
Materials, &c.  ... pm xis 1104 5 5 
Renta, fuel, &c. ... 3,041 11 9 
Miscellaneous 1,389 15 1 

Total £15,967 17 6 


The remarkable point is the small amount of wages paid, 
considering the size and extent of the system. Here we 
have a city telephone system, serving a large area, with 
17 exchanges, over 15,000 miles of metallic circuit line, a 
mean number of 6,100 subscribers' lines and 7,200 stations, 
operated for a whole year with a wages bill of only £10,432 
58. 3d., or just over £200 а week. How is it done? If it 
really is done, the Glasgow Corporation would seem to have 
solved a problem almost as important as that of perpetual 
motion—the problem of getting work done without pay. 
The real explanation, however, is to be found, we think, in the 
method of accounting for salaries and wages and of allocat- 
ing them to capital cost and working expenses. A con- 
sideration of the staff employed, and a comparison of the 
total wages bill with the tota! wages charged to working 
expenses, go а long way to show that in dealing with their 
telephone department the Glasgow Corporation have, on 
paper, economised in working costs at the expense of the 
capital account. This is not a wholly novel method of 
finance, and there are companies of all kinds that are not 
innocent of such methods. But it is unsound, as any 
method of book-keeping is unsound that does not show 
clearlv the real state of affairs. 

n the present instance the total payment for salaries and 
wages is not given in the accounts or statistics, but the 
staff is set forth in fair detail, and the total wages paid can 
be estimated with reasonable accuracy. The staff is as 


follows :— 

Salaried officials ... эз ai gc. 189 .. 12 
General office i igs is РА 988 .. 25 
Stores offioe ae 8 
Operators . T ees jui oo. 192 
Canvassers -— as sie ais iss er B 
Engineers and draughtemen . 14 
Clerks in engineers’ offices as 10 

Fitters, inspectors and boys in inside superjn- 
tendent’s department ... M T "i . 105 

Inspectors, foremen, wiremen, labourers and boys in 

outside superintendent's department isis 
Total . . 596 


The staff shows a net decrease of 32 since May 31st, 1902, 
when it numbered 628. The principal decrease has taken 
place in the construction force, the outside superin- 
tendent" having now а force of 213 as against 315 last 
year. There are also reductions in the engineering force. 
There was an increase of 71 in the operating staff, and 
slight increases in the office force, the net result being, as we 
have said, a reduction of 32 in the total staff. 

We have made a careful estimate of what the total pay- 
ment in salaries and wages to this force is. We have in 
every case taken current rates of pay, and then, in deference 
to the well-known parsimony of municipalities in such 
matters, have made a general reduction of 10 per cent. This 
liberal discount helps us out in another matter. Municipal 
telephone management has a strong partiality for boys, 
apprentices, *improvers" and green hands generally, and, of 
course, we are unable to do more than guess at the number of 
this class of employé in the above total. But, presumably, 
there must be a fair stiffening of grown men and experienced 
hands in each department, and we think, in taking off 10 
per cent. from the total estimated wages, that we are making 
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a fair allowance for all the economical tendencies of municipal 
management. 

With all care and every allowance we do not estimate the 
total payment of the Glasgow Corporation telephone de- 
partment for salaries, wages and allowances during the year 
under review at less than £29,500. Unless every other 
man on the staff is a boy, this must be rather under than 
over the real figure. "This figure gives an average of under 
£l a week for every member of the staff, including all over- 
time, special duty, travelling allowances, &c., and as less 


than а third only of the staff are operators, who are the ' 


only large class of the staff that will average much lesa, the 
gross figure we have arrived at cannot be far wrong. If it 
errs appreciably we are fairly confident that the error will 
be found on the right side, as we have taken special pains to 
estimate as closely as possible. Most of our readers familiar 
with rates of pay and with the conduct of large businesses 
will agree that a staff of the numbers and cbaracter described 
could not be maintained for less than the annual sum we 
have named. Under commercial conditions, with efficiency 


the prime object, the amount would be several thousands . 


more. 

Well, of this total of £29,500 for salaries, wages and 
allowances, all that we find debited to working expenses is 
£10,432 58. 3d., or 35:3 per cent. Out of the total wage 
bill, over £19,000 has been charged to capital expenditure. 
According to general experience the proportions should be 
the other way about, and of the total wage bill about 65 
per cent. should be charged to werking expenses and about 
35 per cent. to construction. It is true that this would give 
the revenue account an appearance that would be distinctly 
unfavourable, as it would give a balance on the wrong side 
of some £8,000. That, of course, would provoke so much 
hostile comment in the Glasgow Town Council, where the 
telephone accounts have already been criticised with much 
severity, that it is not to be thought of, and the only method 
that has been found of purchasing a year or two of com- 
parative peace is to charge working expenses to capital. In 
no other way could the service be carried on and a balance 
brought out on the right side of the revenue account ; and 
on no other hypothesis can we account for the unduly Aigh 
capital cost of the system, in view of the comparatively 
cheap character of the plant. 

Although most telephone men of experience will agree 
with us that of the total cost for salaries and wages about 
two-thirds is due to working expenses and about one-third 
to construction, it may be urged that the Glasgow system is 
only in ita second year of working, and that much new con- 
struction is still going on. "True, the system is only in its 
Becond year of working, but it is the third year of construc- 
tion, and nearly three-fourths of the capital expended had 
been spent at May 31st, 1902. At that date the capital 
account stood at £192,693, and during the year under 
review the addition to the capital account has been £78,556, 
Showing that the amount of new construction during the 
year has not been very great. Moreover, the statistics for 
staff show that the outside staff — the division chiefiy 
occupied in new construction—was reduced from 315 in 
1902 to 213 in 1902, a reduction of 102 men; this shows 
that the new construction work done by the department 
itself in 1903 was on a greatly reduced scale. It will be 
interesting to see just how the £78,556 of new capital 
spent in 1908 was laid out, as the items give some guide to 
the amount of labour involved to the department itself :— 


Capital Expenditure from June 1st, 1902, to May 31st, 1903. 


1. Underground construction ... £29,743 13 11 
2. Overhead construction ... ыз 15,362 19 1 
3. Central exchange construction ... 14,253 18 5 
4. Sub-exchange construction 3,170 10 4 
5. Instrument construction ... 14,513 19 0 
6. Public telephone offices |... sss 626 10 10 
7. General expenses (canvassing) ... 527 14 11 
8. Furniture and fittings ...'" 357 2 4 

£18,556 8 10 


Of these eight items Nos. 1, 3 and 4 are practically 
all contract work, in Nos. 5, 6 and 8, the value is practically 
all in the material, and No. 7 has no business in a capital 
account at all; leaving No. 2, overhead construction, as the 
principal item involving much work on the part of the 
department itself. Assuming that, on this account, 40 per 


| Working expenses as 


cent. of the total cost is in labour, which is liberal, there 
would be £5,700 in wages here. "There were 3,643 instru- 
ments added to the system, and £1,200 would cover the 
labour in items 5 and 6. On the underground construction, 
although all the work is usually done by contract, the 
Department may have done some work iteelf on the distri- 
buting cables; we will allow £2,500 for this. We then 
get for labour costs, after elirainating items 3, 4, 7 and 8, as 
follows: — 


Underground construction £2,500 
Overhead construction 5,700 
Fitting instruments ... is 1,200 


Supervision and oflice expense, 10 per cent. on £9,400 940 
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£10,940 

According to this estimate, which, under the circumstances, 
is в liberal one, the total amount of salaries and wages which 
should have been charged to construction is a little over 
£10,000, instead of the sum of over £19,000 which, apparently, 
actually was charged. The difference, between £9,000 and 
£10,000, should have gone to working expenses. lt is, 
in our opinion, quite preposterous to charge to capital 
account some £20,000 in salaries and wages on a total 
expenditure of £78,000, of which considerably more than 
half is represented by work let, out to contract, and much of 
the rest is represented by the value of the material. There 
can be little doubt but that this method of book-keeping 
goes some way towards explaining the inflated capital cost 
shown in our first article. 

There is one more illustration from the accounts tbat 
helps to prove this point. Necessarily, we can adduce 
only circumstantial evidence of our contention that the 
working expenses are being favoured at the expense of the 
capital account, but this 18 a particularly interesting and 
convincing piece of circumstantial evidence, Of the total 
amount of £10,432 58. 3d. for salafies and wages charged 
to working expenses, as shown above, £3,542 3s. 5d. are 
accounted for under inspection and repairs and recon- 
struction, the balance of £6,890 1s. 10d. coming under 
general expenses as “ Salaries, wages and allowances.” This 
sum of £6,890 1s. 10d. includes not only the operators’ 
wages, but all office force of all kinds, supervision and 
general management. The operators were 121 in 1902, and 
192 in 1903. Taking the average number of operators 
employed throughout the year as 160, their total payroll, 
including supervisors, night, operators, chief operators, and 
so on, would be about, £5,000 for the year. A large pro- 
portion of learners and juveniles may bring it a trifle lower, 
but not much. This leaves the large sum of £1,890 for the 
salaries and wages of all the other employés engaged in the 
actual conduct of the business. If our readers will look over 
the list of the staff printed above, they will readily see the 
application of the remark, and can calculate for themselves 
how far £1,890 will go among salaried officials, office force 
in various departments, superintendents, cleaners, &c. —— 

In order to summarise our views on the real working 
expenses of the Glasgow Corporation telephone system, we 
will now proceed to reconstruct the revenue account from 
the above data, as follows :— 


GLAsaow CORPORATION TELEPHONES. 


Estimated Revenue Account, 1902-3. 


Dr. Cr. 
Total revenue £35,014 2 9 


shown in accounts. £15,967 17 6 | Deficit 21,499 5 0 
Salaries and wages 
now charged to 
capital which 
should be charged 
against revenue 
(say $us .. 9,000 0 0 
Post Office royalty... 3,405 9 8 
Terminal fees i 1,497 15 0 
Depreciation and 
sinking fund 20,000 0 0 
Interest on capital... 6642 5 7 
Total ... £56,513 7 9 £56,513 7 9 


— ——— 


This statement, showing a loss of £21,500 on the year's 
working instead of а balance of £1,694, ora total differ- 
ence of £23,194, much more nearly represente, in OUI 
opinion, the true condition of the Glasgow Corporation 
telephone finances than the accounts presented to the 
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Glasgow Town Council. It means that the average 
revenue per subscriber’s line should be over £8 instead of 
about £5. 


ENGINE AND DYNAMO BREAKDOWNS. 


As usual, Mr. Longridge’s annual report is full of interest. 
It deals with the breakdowns of engines insured by the 
Engine, Boiler and Employers’ Liability Insurance Co., 
and in several cases the explanation of failure is accom- 
panied by a statement of the probable number of stress 
applications. Thus a big-end bolt failed at 207 million 


Fig. 1.—SECTION or BEARING. 


revolutions, a cross-head cap bolt at 98 millions. A main 


beam showed a crack at 270 million revolutions of its 


engine, while a badly-fitted crankpin, the crank-eye being 
shrunk on the pin-shank, which was smaller than the pin, 
failed after 342 million stress applications or 171 million 
revolutions. А fly-wheel burst because the knock-off 
motion failed to act owing to its having been fixed badly, as 
pointed out to the owners, who heeded not. 

When will people learn that a gas engine jacket should be 
fed with soft water? A gas engine failure is attributed to 
deposit in the jacket. Another jacket failed from freezing, 
thereby emphasising the need of drain cocks to empty it in 
froety weather. A gas engine crankshaft very properly 
broke near the driving fly-wheel. There was a fly-wheel at 
the other end of the shaft to help the breakage to occur, the 
immediate cause being lack of alignment. Two bearings 
only are strongly advised. 

The boiler section of the report still leaves room for 
wonder at the callousness with which costly boilers ше 
allowed to be corroded by acid water. Thus six large boilers 


Fig. 2.—Ввоквх EnD or SPINDLE. 


laid down new in 1900 for 160 lbs. pressure required new 
internal flues by the end of 1902. A contrast to this is the 
case of a Lancashire boiler made in 1884, which was not 
reflued until 1901. It had iron flues, Another of unknown 
age is still fit for its 80 lbs. preesure; this also has iron flues, 
while a third in the same range, made in 1899, had new 
flue plates in 1902, and locomotive boilers fed with the same 
water and made of iron remain sound, while steel locomotive 
boilers on the same water again have soon to be renewed. 
Steel seems unable to bear bad water. 

Potential brittleness is a feature rather of thick than thin 
plates, and we are told this undesirable quality may occur 
even where ordinary chemical and mechanical tests give 
seemingly good results. Of the 12,000 boilers insured in 
1886, 44°7 per cent. were Lancashire type and 22 6 rer cent. 
were Cornish. Now, out of 12,000 boilers similarly analysed, 
. 44°7 are Lancashire and 18:2 are Cornish. Plain cylindrical 
boilers have decreased from 12°1 to 8:5 per cent. Water-tube 
boilers increase from 0 to 1*6 per cent. Locomotive type boilers 
have increased from 3'6 to 9:8, and verticals from 15°2 to 


20°0, an increase probably due to fear of the law rather than to 
any actual growth of that class of boiler. The average pres- 
sure of 50 lbs. in 1878 is probably 90 lbs. in 1902. No sur- 
prise will be felt at the explosion of a cast-iron superheater. 

Finally, a Diesel engine test is reported, one result showing 
less than 0°5 Ib. of oil per B. II. P.-hour, the oil being crude 
Texas, 

Dealing with electrical machinery, Mr. Longridge states 
that the number of minor breakdowns has been reduced, and 
assigns as the cause the system of periodical inspection, as 
the number of breakdowns due to accidents (7. e., to causes 
which inspection could not forestall) has risen from 13 per 
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Fia. 3.— How NOT To COUPLE UP A DYNAMO. 


cent. in the case of dynamos, and 7 per cent. in that of 
motors in 1901, to 17 and 13 per cent. respectively in 1902. 
Breakdowns vary in frequency according to the work 
performed by the machinery; for example, while tbe 
annual rates of breakdown among insured dynamos and 
motors in general have been 1 in 12 and 1 in 8 respectively, 
the rate among machines working at collieries has been 1 in, 
3, and among coal-cutter motors 1 in 2. The actual 
results are very interesting, and are, therefore, reproduced 
below :— 
Analysis of the year’s breakdowns :— 


Dynamos. Motors. 

Accident ... e ** 17 per cent. 13 per cent. 
Dirt or neglect ... aes, 25 " —. 18 А 
Deterioration... .. 15 ii — 26 á 
Bad workmanship or de- 

sign iis .. 15 М б: 15 m 
Overloading 6d ws 5 - ux. da j 
Unascer'ained  ... .. 23 {i % SD ii 

100 100 


The parta which failed first: — 


Dynamos. 
Armatures and yotors ... 68 per cent. 
Magnet coi's and statora 9 " 
Commutators aud brush 


Motors. 
54 per cent, 
16 


gear sad se 12 x Ax 2 a 
Miscellancous  ... S 6! ii ouo 79 з 
100 100 


Amongst other curious accidents the following may be 
of interest :—A wood-screw, attracted by the magnet poles 
of a two-pole dynamo, got between the pole-face and the 
armature, short-circuiting some of the conductors. A small 
screw-key was plucked out of the hand of a passer-by and 
damaged the armature of adynamo. A series-wound motor 
driving a centrifagal pump attained an excessive speed, and 
the armature conductors, flying out of the grooves, were 
jammed во tightly between the core and the poles that the 
armature had to be driven out in small pieces. A motor 
having broken down, it was found that the shaft was frac- 
tured owing toa V-groove having been cut in it to prevent the 
creeping of oil along the shaft ; it need hardly be pointed out 
that this is a totally wrong proceeding, aa it is both ineffec- 
tive and injurious, Several breakdowns occurred through 
the armature spiders of motors being merely jammed tight 
against a shoulder by a nut on the spindle—no key 
being used. A case is recorded of the starting current of a 
2-H.P. motor on 110 volts rising to 105 amperes. Perbaps 
the most singular case of all is the following :—On starting 
a 2-H.P. motor, 34 years old, the attendant was, not 
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unnaturally, surprised to see that while the armature revolved 
as usual, the pulley remained stationary! On examination, 
he found that the armature spindle had been completely 
worn through by the brass lubricating ring, which was, 
nevertheless, in good condition and free from wear. The 
oil used was free from acid, and no further explanation was 
available. Figs. 1 and 2 on page 717 show this extra- 
ordinary break. Examples of accidental earths, incorrect 
connections, and damage by dirt, copper dust, coal dust 
and oil are common ; starting resistances are sometimes con- 
nected in parallel with the motors, and in the case of a 
compound-wound dynamo, the brush terminals were joined 
together, the shunt winding was connected to nothing but a 
glow lamp, and the ends of the series winding were coupled 
to the external circuit, as shown in fig. 8. © No wonder,” 
says the Inspector, the dynamo failed to generate! 

It seems that to insure one’s dynamos and motors is a 
cheap and good way of having them kept in order ; for in 
numerous instances the Inspector not only located the causes 
of trouble, but personally rectified them and started the 
machines before ‘he left the premises. The great value of 
such capable and intelligent inspection, not only to the 
owners, but also to the electrical industry, cannot be 
ше and we wish all success to the Engine, Boiler and 

mployers’ Liability Insurance Co., so ably served by Mr. 
Longridge. 


TESTS OF THE EDISON STORAGE BATTERY. 


Frox a report recently made by Mr. W. Hibbert on tests in 
England of the Edison storage battery, the following details 
and curves based on the data of the tests were recently pub- 
lished in the Electrical World and Enyineer :— 

ké The standard automobile cell is of rectangular shape. It 
stands 13 in. high (over all), measures 5:1 x 8:7 in. hori- 
zontally, and weighs 17:8 lbs. It contains 14 positive and 
14 negative plates. Each plate is made of sheet steel, nickel- 
plated, punched with 18 rectangular holes. In each of these 
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holes is inserted а flat pouch or pocket containing the active 
material. The walls of these pockets are perforated by 
exceedingly fine, short slots, through which the liquid can 
penetrate. Thus the current can easily pass to and from the 
active material contained in the pocket. 

Both positive and negative plates are alike, except in 
respect of the active material. The pockets in the negative 
plate contain finely-divided iron; those in the positive con- 
tain peroxide of nickel. The liquid is a 20 per cent. solu- 
tion of potash. This suffers no change during the action of 
the cell, except the loss of а small quantity of water, which 
is decomposed whilst the cell is being charged. А яшай 
quantity of electrolyte suffices, as it acts merely as an elec- 
trolytic conductor, and not as an active material in the 
ordinary sense. The plates may, therefore, be fixed very 
near each other, for the narrow intervening space allows am 
adequate supply of potash solution. 

The proximity of the plates does not apperently involve: 
danger of short-circuiting. The plates are thin, but, being 
made of steel, their rigidity is exceptionally good. Mechanical: 
stability is further assured by vulcanised rubbed separators, 
the whole forming a compact mass, calculated: to resist all 
the ordinary son B ocks it is likely to undergo. 


The only special mechanical diffioulty which seemed pro- 
bable was the chance that the gases evolved during а 
* charge " might eject some of the active material from the 
pockets. During the test, therefore, the pockets were 
watched carefully, especially during very heavy charges, but 


‚ without any evidence of loss. - 


The cell is sealed in ite steel case. Two stout connecting 
pins (from the positive and negative plates respectively) come 
through liquid-tight bushings of vulcanised rubber. These 
pins are made slightly conical, as are also the connectors 
which fit on them, and the mechanical finish and easy grip 
of this terminal add to the value of the battery. Оп the 


top of the case there are also а spring stopper with rubber 
flange, covering the hole by which the electrolyte is intro- 
duced, or distilled water added from time to time ; and & 
vent hole guarded by a gravity valve. This latter provides 
for the escape of the gas evolved during charge. The hole 
and valve are covered by a gauze nipple, which prevents 
escape of spray while allowing gas to pass. Acting on the 
principle of Sir Humphrey Davy's safety lamp, the same 
gauze further prevents any chance of explosion should a 
flame be brought near to the exit. 

The E.M.F. is 1:33 volte. The internal resistance is 
0:0013 ohm. The output at 60 amperes is 210 watt-hours, 
or at the rate of 11:8 watt-hours lb. of cell. The dis- 
charging value at high rates of discharge rises to many times 
the normal, The oell suffers no appreciable polarisation, 
and, therefore, recovers its normal voltage almost instan- 
taneously when the current returns to an ordinary value. 

In the accompanying curves, fig. 1 shows the pressure 
during discharge. Each line corresponds to a constant cur- 
rent, the discharge rates varying from 30 to 200 amperes. 
This last is a high rate for a cell of this size, but the experi- 
ment proved that the cell could stand it without injury. It 
took the succeeding charge in ап excellent way, and yielded 
the 30-ampere curve immediately afterwards. At 120 
amperes the output was 91 per cent. of the maximum. Even 
at 200 amperes, the quantity (ampere-hours) is 82 per cent. 
of the maximum. 

In fig. 2 are given the results of one out of many experi- 
ments, intended to test the flexibility of the cell. The 
standard cell was discharged, starting at 60 amperes. After 
a time (5 minutes) the current was suddenly increased to 
280 amperes, A little later the current was reduced again 


to 60, and во on, as shown by the curve. The cell yielded 
this great current for short intervals and recovered almost 
instantaneously. It does not appear to be injured in any 
way, &nd subsequent charging and discharging seemed to be 
quite normal. | | 

An important point in traction cells is the rate at which 
they can be charged. Experiments on this point demon- 
strated that the Edison cell will absorb 70 to 75 per cent. of 
ita full charge in one hour. Fig. 3 shows the result of one 
of these experiments. The cell was charged for one hour only, 
at the excessive rate of 175 amperes. It was then discharged 
and gave data for the curve, This shows that it absorbed 
and could deliver 124 ampere-hours out of the 175 put into 
-it at this very great rate. 
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After three months’ work, with very many charges and 
discharges, the capacity of the cells remains the same as at 
the beginning. It has neither increased nor diminished. 
Examination of the plates after three months’ work does not 
indicate any signs of corrosion. The plates are as even in 
surface and as rigid in strength as at the beginning. 

The standard cell was sent to England from America rid 
Paris, and, therefore, underwent two trans-shipments, together 
with many loadings and unloadings, and journeys by rail and 
road. This long and varied journey was made in its ordinary 
working condition, the plates and fittings in the case fixed 
as in use. The only difference was that the cell travelled 
without the liquid, so that the plates were more or less ex- 
posed to air. 

On its arrival, having in it no liquid except that which 
had trickled off the plates to the bottom, it was joined to a 
voltmeter, and gave 1:33 volts. The full quantity of elec- 
trolyte was then put in and the cell given a first charge and 
discharge. The output following this first charge was 174 
ampere-hours, a figure identical with that obtained after 
further treatments. 


GAS-PIPE v. COPPER. 
By C. ALFRED SMITH, B. Sc., A.LE.E, 


THE vast improvement made of recent years in the construc- 
tion of the gas engine, and the success with which units of 
at least 1,000 B. H.P. have been run, together with the 
advent of what is commonly called * power gas," have fixed 
the attention of electrical engineers upon this method of 
generating electricity. 

There is one aspect of the question, however, which seems 
to have been overlooked, although, it is true, а few 
months ago ап admirable discussion (introduced by Prof. 
Burstall, M.A., M.I.C.E.), before the local section of the 
I. E. E. at Birmingham, set many thinking of its possi- 
bilities, It is the transmission of power gas in the place of 
electricity. 

Agreed that in the large cities there is a great demand 
for power in the form of electricity, power which жиз! be 
supplied in that form for traction and lighting purposes, it 
by no means follows that the methods of supplying that power 
now in vogue are the most economical. Оп the contrary, 
the author is of the opinion that in some cases, especially 
for a completely new scheme, such as that which must 
shortly replace the somewhat antiquated methods now in 
vogue in Birmingham, it would be worth while considering 
the generation of electricity in bulk by means of Mond gas 
and gas engines. But it is sometimes dangerous to take 
individual cases, local characteristics and enterprise vary 80 
much; it may be of more value to assume that there is yet 
left a city with half a million inhabitants and covering a 
very large area, the population of which are engaged in 
manufacturing industries (i. e., a city with a good motor load) 
and to briefly consider the best present-day method of 
supplying this city with electricity. 

Electrical engineers, as a body, fight shy of gas engines. 
The early failures of Belfast and other places still rankle in 
their minds, and seem ever present in their memories. The 
alluring reports from the Continent, even the gas engine 
makers’ guarantee that they can supply units of 2,500 B. H. P., 
which will run three-phase alternators in parallel, all fail to 
eradicate the prevailing impression that gas engines are not 
altogether reliable for central station use. Many who would 
trust them for driving continuous current generators in 
parallel would refuse the responsibility of selecting them 
for three-phase work. But why use alternating currents on 
such a scheme? Ів it certain that the usual practice of 
generating high-tension alternating currents and trans- 
mitting the ваше to sub-stations, there to be converted into 
direct current for traction and lighting purposes (e. 9., as at 
Glasgow and Manchester) is the cheapest and best? 18 it 
not, at any rate, simpler—and all other things being equal, 
simplicity will appeal to the engineer—to build a large 
central station at some convenient site for the generation of 
power (instead of electricity), to transmit that power gas 
through piping to sub-stations, and there to use it for driving 


gas engines of a reliable size—say up to 1,000 в.н.р.—ѓог 
generating the continuous current needed? Instead of 
using the fairly expensive coal compulsory for the satis- 
factory working of steam boilers, and making steam for 
driving steam engines, which in turn drive alternators for 
generating electricity in «a form which is not wanted for 
ordinary purposes, which electricity is sent some miles 
along very expensive and highly insulated copper cables to 
a complicated and again expensizely equipped sub-station, 
where it is stepped down (with the accompanying losses) 
before it can be used with the rotary converter (in some sub- 
stations it is true the “stepping down" is omitted, by 
using motor-generators) which machine is again a source of 
loss in power, especially at light loads—why not use gas 
pipes and gas engines ? 

Comparisons bave been ably drawn by Mr. Humphreys 
(Proceedings of the Institution of Mechanical Engineers) 
concerning the cost of running gas engines and steam 
engines for generating purposes, and most engineers 
who have studied these classical papers are convinced 
that, on the score of economy, the gas engine wins. 
* But," most of them say, * With the generation of 
electricity in bulk, gas engines are impossible," Is it 
certain that what is required in bulk is electricity—is it not 
power? Electricity is essential for disfribufiny purposes 
the transmission and the distribution of power must not 
be confused. 

THE ALTERNATIVE SCHEME. 


Briefly, and in all humility for а theory which has never 
yet been proved in practice, the author advances the 
suggestion of an alternative method of generation and trans- 
mission of power. Instead of steam boilers and the steam 
engines, the usual three-phase н.т. alternators, &c., at the 
generating station, erect а large power gas station, with its 
accompanying ammonia recovery plant, its opportunities for 
the use of cheap “slack,” and its, comparatively speaking, 
negligible coal bill and generate power gas. "The author 
has not the slightest interest—other than technical—in 
any of the methods of making power gas, and so leaves 
the selection of the particular method to the common- 
sense and judgment of the reader, but he believes the 
cheapest and most reliable to be the invention of Dr. 
Mond. In place of the expensive underground cables 
(forit is obvious that, if overhead transmiesion were per- 
missible in England, the comparison would be much more in 
favour of electrical transmission, although even then gas 
would not be out of the running) lay down а length of gas 
piping to carry to the sub-station, containing gas engines 
and continuous current generators, sufficient power gas to 
meet the maximum load. Compressors would be needed to 

ive the gas sufficient initial velocity, but the initial cost 
and the cost of running such compressors would be much 
less than is usually supposed to be the case. In fact, high 
compressions and high initial velocities do not pay if the gas 
is to be delivered at the **sub-station"" at atmospheric 
pressure. Much might be said in favour of a scheme which 
would use power gas as compressed air is used in Paris, 
obtaining а certain amount of work out of the gas at the 
sub-station by virtue of its high pressure, and then using it, 
when it had expanded down to atmospheric pressure, in a 
gas engine. But, for the sake of simplicity, the author 
refrains from considering the complexities and the possibilities 
of such a scheme. Perhaps it might pay to deliver the gas 
at а greater pressure than atmospheric direct to the gas 
engine ; such points would stand discussion. For the present 
the following figures give the cost of a compressor working 
with a mechanical efficiency of °8, for transmitting 6,000 
B.H.P. for a distance of 5 miles, and assuming that the 
gas engine consumption per B.H.P.-hour is 70 cb. ft. In 
such a case the author has calculated that the diameter 
of the main necessary is 1 ft. 43 in., while the initial 
velocity of the gas is 55 ft. per second—quite a 
permissible velocity. The initial pressure required is 1} 
atmospheres; for the final pressure to be atmospheric, 
this is, perhaps, not absolutely the most economical com- 
pression, but it máy be taken as correct that for distances of 
three to five miles high compression does not pay, i.e., the 
increased cost of the piping due to low compression is less 
than the additional initial cost of working the compressor 
due to high compression. At 14 atmospheres the line 
efficiency is 95°9 per cent., and the I.H.P, for compressor is 
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257. Taking the cost of the compressor at £7 108. per 
I.H.P., the capital cost of such a machine is a little under 
£2,000. The next important capital cost to be determined 
is the cost of the main. For the pressure of 1} atmo- 
spheres a riveted steel pipe 3 in. thick might be used. It 
will be seen, then, that if the price of the piping be taken at 
£7 108. a ton, the cost of the piping will be *15d. x (diameter 
in feet) per foot run. "Taking the cost of the metal at z £'s 
per foot run, in order to keep a formula which will allow 
for the fluctuation of the market, the piping will be 
£(*02d.) z per foot run. Taking such a main, however, at 
£7 108. per ton of metal, the cost for a length of five 
miles and diameter 12 ft. = £5,444. If the metal cost 
£9 per ton, the cost becomes £6,522. The cost of laying 
the main must, of course, be included in the estimate, and 
allowing for а trench with 1 ft. top and bottom and sides 
clearance of the pipe, for flanges, &c., then the area of 
trench is (d + 2)? sq. ft. A fair cost for such work is 
28. 9d. per cubic yard complete, which gives a cost of 
excavation for the above line five miles long at £1,504. 
So tbat the total cost of the excavation and main itself— 
metal at £7 108, per ton, excavation at 2s. 9d. per cubic 
yard—becomes £6,948. The actual cos: of the compressor, 
estimated previously, works out at £1,927, so that the total 
capital cost for © line" equals £8,875. 

It is difficult to come at such cost figures very exactly, 
but assuming that the piping costs £9 a ton in place of 
£7 10s., the “ Попе” cost then totals up to £9,953. And 
since this is the capital cost for a line for transmitting 
6,000 B. H.P., it must be acknowledged that this is very 
small. For longer distances a greater compression is 
needed, and later the figures for a 20-mile transmission will 
be given. The previous figures will no doubt be challenged ; 
however, the cost of running the compressor will, in all 
cases, be included, under the assumption that Mond gas can 
be manufactured at а little more than 14. per 1,000 cb. ft. 
at the central station. And since the South Staffordshire 
Mond Gas Co. guarantee to supply the gas to consumers at 
come distance from the generating station—i.e., they will 
pay for the piping, and presumably obtain a profit, for 2d. 
per rd cb. ft.—this manufacturing cost should be quite 
possible. 

On the five-mile transmission, if the interest and depre- 
ciation on the “ line" capital expenditure is taken at 10 per 
cent., then the annual “ line” cost, excluding the cost of 
working the compressor, is £887 58. If we assume that the 
gas used for driving the compressor can be made at the 
central station for 1°07d. per 1,000 cb. ft.—a figure arrived 
at on the basis of Mr. Humphreys’ calculations in his papers 
previously alluded to—then, taking a 25 per cent. load factor 
on the 6,000 B. H. P., and the consumption of gas at 70 cb. ft. 
per B.H.P.-hour, the cost of running the compressor is £179 
per annum. This gives a total line cost of £1,066 
per annum. In other words, gas which can be generated at 
the central station at a cost of 1:07, рег 1,000 cb. ft. can 
be delivercd to the sub-station in sufficient quantity to supply 
6,000 в.н.р. at 25 per cent. load factor, at this total of 
£1,066 per annum. 

Assuming the 25 per cent. load factor, there will be 
metered at the L.T. bus-bars of the gas engine sub-station 
about 8 million B.O.T. units per annum, allowing an 


6279 of 8. Therefore, the 


H. P.) 

line cost works out at approximately :08d. per B. O. T. 
unit. The electrical efficiency of the generator is probably 
taken at too low a figure; but on the basis of the above 
calculations the remarkably low figure, ‘03d. per unit, is 
obtained. 

The figure £7 10s. above quoted should include cost of 
riveting and jointing of pipes. But even assuming a 
figure double this amount, and allowing for considerable 
leakage of gas from the pipes, the cost per unit can hardly 
exceed ‘05d. 

On an electrical transmission scheme using underground 
cables, and 10,000 volts (sub-station end) three-phase trans- 
mission, the cost of the cables may be approximately 
calculated. For this class of work the current density 
worked at will be taken at 1,000 amperes per sq. in., which 
means а drop of 42:2 volts per mile on each wire of the three- 
phase line, or 211 volts on 5 miles. So that the generator 


efficiency of the generator 


voltage must be 1,000 + 4/3 (211) = 10,365 volta, 
which gives a high “ line“ efficiency. | 

In the case of the gas main the calculations for diameter, 
&c., were made for the maximum load to be supplied to the 
sub-station, i e., 6,000 B.H P. Now it is fairly certain that 
the efficiencies of the transformers and the rotaries will not 
be more than *8 (the efficiency assumed for the dynamos to 
which the gas engines were coupled in the gas 
engine sub-station scheme). And consequently the 
cables must be of sufficient size to deliver at least 
6,000 r.H.P. to the electrical sub-stations to obtain the 
same maximum load at the low-tension bus-bars, as in the 
previous case. Therefore, the power per phase is 1,492 kw. 
at, 5,770 volts per phase to neutral points, if star connected, 
and the sectional area of copper for each phase (at a 
current density of 1,000 amperes per sq. in.) == 2585 sq. 
in. So that the total area of copper for three-phase 
= ‘7755 sq. in. if the power factor equals 1. Taking the 
power factor at 95, the area becomes = 8162 sq. in. 
Now, the copper for this latter sectional area weighs 
7°42 tons per mile. Assuming one cable in four spare—or, 
say, a total sectional area of 1 sq. in.—the cost of such 
cable will be found to come out at about £7,000 per mile, or 
£35,000 for 5 miles. 'The cost of the ducts, trench work 
and laying will come to £1,400 per mile, or for five miles 
£7,000, making а grand total for cable when laid of 
£42,000. 

Taking the same interest and depreciation as on the gas- 
pipe line—z.e., 10 per cent.—we get the electrical“ line” 
costs at 126d. per unit, as against *03d. to Od. for gas. 
Since the cost of running the compressor was included 
in the alternative scheme, the cost of generating the wasted 
units for the line“ losses in this one should be added to 
this £4,200 perannum. Nor does that complete the case for 
gas transmission—from a cost point of view. It has been 
pointed out by many competent authorities that the cost of 
running a gas engine station is far less than that of running 
a steam engine station. On the other hand, it has been 
pointed out—among others, by Mr. Earle—that beyond a 
certain point centralisation does not pay. The advantages 
of using these gas engine sub-stations include that of a lower 
wages bill, for under ordinary circumstances attendance is 
compulsory at the generating station for the prime movers, 
switchboard, &c., as well as at the electrical sub-stations. 
Under the new conditions the staff required at sub-stations 
would be less than the staff employed for sub-stations and 
central stations in present-day large schemes. The obvious 
fact that there would be a considerable demand for power 
gas for heating and metallurgical purposes has been left 
out of consideration in all the above calculations. Take 
this into account, and the “line” costa for the gas main 
compare even more favourably. : | 

There are few engincers who would hesitate to replace the 
large steam-driven units for gas engines if they could be 
convinced that the latter would run as sweetly as the forn er 
at the larger horse-powers. And yet, from other results 
which the author has obtained, he ventures the opinion that, 
owing to the great saving in capital line“ costs and elec- 


. trical machinery, as well as in attendance, it would pay to use 


this method of gas engine sub-stations rather than generate at 
a central station of, say, 50,000 1. H. P. with gas engine units of 
5,000 I. H.P. (if the latter could do everything that the steam 
gets of the size cen do in the way of parallel running, &c.), 
and transmit electrically. The notion may be pooh-poohed . 
by electrical experte—especially cable manufacturers—but 
the ardent electrical engineer, anxious to obtain tl:e B.O.T. 
unit at the lowest possible cost, will, at least. carefully 
consider the problem. And in the long run it will be the 
electrical engineer who will gain by the increased demand for 
electricity which will follow a reduction in price. 


^ 
* 


FAILURE OF ELECTRIC SUPPLY. 


[FROM A LEGAL CONTRIBUTOR. ] 


Every electric lighting company or local autLority 
authorised to supply current to consumers within a dis- 
trict is compelled to maintain the supply without inter- 
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mission, subject to severe penalties. Perhaps tLere is no 
provision in the electric lighting Acts more important to 
undertakers than this. Its strict observance involves the 
employment of workmen at the central station day and 
night, the provision of a large stock of coul, of spare 
sets of generators and of machinery which is capable of 
suddenly coping with any increased demand which may be 
made upon it owing to the sudden approach of thick fogs in 
the district. In London, for instance, the day often opens 
up brightly with the result that but few lamps are used, and 
the engineer naturally allows some of his fires to remain 
damped down. А pea-soup fog suddenly settles down, and 
every consumer turns on his light, with the result that a 
severe strain ia put upon the machines which happen to be 
running. In these circumstances suppose there is a break- 
down, what is the consequence to the company ? 

The question leads us to the consideration of those pro- 
visions of the electric lighting Acts which compel under- 
takers to give a continuous supply. 

It is provided by Sec. 30 of the schedule to the Electric 
Lighting Clauses Act that (1) whenever the undertakers 
make default in supplying energy to any owner or occupier 
of premises to whom they may hand are required to supply 
energy under the special order, they shall be liable in respect 
of each default to а penalty not exceeding 40s. for each day 
on which the default occurs. 

Taken by iteelf, this clause imposes & very serious liability 
upon a company or local authority supplying electricity, for 
it would extend to every default which they might make. 
Even if the supply were cut off for а few minutes in the day, 
it might involve them in а claim for penalties. Its rigour, 
however, as we shall presently see, is modified by a subsequent 
clause. 

In cases where the local authority are not themselves 
undertakers, severe penalties are inflicted if there is any 
failure to supply energy to public lamps. Sub-sec. (2) pro- 
vides that where the local authority are not the undertakers, 
and the undertakers make default in supplying energy to 
the public lamps to which they may be and are required to 
supply energy under the special order, the undertakers 
shall be liable in respect of each default to a penalty not 
exceeding 40s. for each lamp wd for each day on which the 
default occurs. Sub-sec. (3) provides that whenever the 
undertakers make default in supplying energy in accord- 
ance with the terms of the Board of Trade regulations, they 
shall be liable to such penalties as are prescribed by the 
regulations in that behalf. 

The fourth sub-section is of the greatest interest. It 
runs: * Provided that the penalties to be inflicted on the 
undertakers under this section shall in no case exceed in the 
aggregate in irl i of any defaults not being wilful defaults 
on the part of the undertakers, the sum of £50 for any one 
day, and provided also that in no case shall any penalty be 
inflicted in respect of any default if the Court are of opinion 
that the default was caused by inevitable accident or /orce 
majeure, or was of so slight or unimportant a character as 
not materially to affect the value of the supply.” 

Nice questions sometimes arise as to what constitutes force 
majeure, which is sometimes described in legal documents 
as “the act of God or the King’s enemies.” In a case 
which was heard in Dublin in 1899, it was proved that the 
supply of energy had broken down owing to certain defects 
in a cable which had not made themselves apparent 
for a considerable time. It was held that the company 
were excused on the ground of inevitable accident 
(Sun Insurance Co. v. Dublin Corporation, December 9th, 
1899). But the defence of forre majeure or inevitable 
accident will not avail a company in every саве In Shad- 
dich v. London Electric Supply Corporation, in 1900, the 
keeper of certain licenced premises at Deptford summoned 
the defendant corporation for failure to supply electricity to 
his premises. The default was admitted, but the defence 
was force majeure, it being contended that the supply of 
electricity having become deficient owing to unavoidable 
causes, it became essential that some part of the district of 
the company should be cut off, and that Deptford was 
selected as causing the least public inconvenience. The 
full penalty of 403. was inflicted in each of the seven cases, 
with 20 guineas costs in the first case, and 2a. costa in each 
of the others. It would seem, however, that where the 
company are taken by surprise, and asked to supply à number 


- 


of consumers for whom they have not made adequate arrange- 
mente, they will be leniently dealt with. Thus in the 
Marylebone Vestry v. Metropolitan Electric Supply Co., 
ELectricaL Review, January th, 1900, p. 13, the 
company were summoned by the vestry and guardians for 
making default in supplying electrical energy to the work- 
house and vestry premises on certain days. The company 
admitted the default, and contended that the same was due 
to inevitable accident, caused by the great increase in the 
demand for electricity which had exceeded their expectations. 
The case was at first adjourned and eventually small fines 
were imposed. 

It would seem that if any negligence on the part of the 
company can be proved, it is futile for them to urge а plea 
of force majeure or inevitable accident. 

Thus the faulty laying of a cable which led to a break 
owing to subsidence; defective insulation leading to short 
circuit ; carelessness at the central station which led to a 
etoppage of all the machinery ; none of these things could 
be pleaded in angwer to а summons for failure to supply. 
On the other hand, the breakage of a cable owing to floode, 
the bursting of & boiler, or sudden stoppage of machinery 
owing to some undetected fault, would always be received as 
а complete answer to a charge of failing of supply. But it 
is essential, in the interest of the consumer, that the com- 
pany should take every precaution to secure that even when 
one set of engines breaks down another shall be ready to 
take its place. 


PRACTICAL EXAMPLES 
WITH THE CALCULATOR BOARD. 


By EDWARD RAYMOND-BARKER. 


SERIES I.—Noles for Submarine Cable Staffs. 


(Continued from page 654.) 


[Owing to the large number, and great diversity of examples 
obtainable from the О.В. electrical curve sheet, the writer feels 
constraiced to hold over a certain number until the ELECTRICAL. 
Review С.В. articles re-appear in hand-book form, when those 
examples now omitted will be given in extenso Hence the present 
omission of Examples 6, 7, 8, 9, 10, 12, 15, and figs. 15, 16, 17, 18, 
19, 21 and 24.] 


Erample 3: Given. batteries of 19, 38, 74, and 93 cells 
Leclanché (1:485 v. per cell) Required equivalent in 
Fuller bichromate cells (2:00 v. per cell). 


1°485 v. — 0713 
2'UUU v 
Answer:—19 x 0 743 = 14 bichromate cells. 
38 „ » = 28 ” 7 
Ti „ 57 == оэ ” 55 
93 „ „ = 69 77 » 


Example 4 :—Solution of 


К = ро 7 9] 
Vn — 1 


In the course of a tert on a broken cable, solution was 
required of Schaefer expression :— 


N. : 
. n 
Vn — 1 
Ordinate: — Scale for n, viz., (3. 

Abscissa :—Scale g, 


17°32 ma. 
, where л ==. 


on = 1197. 
4°127 mu. 


Bring н.с. to 4:197 (e, close under 4:20) on scale for 
ratio n, viz., scale G,. 


To point where н.с. intersects curve 


bring v.c., so that H.C., V.C, and curve intersect each other 
at а point common to the three, 
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On scale 4,, plainly indicated on curve-sheet as appertain- 
ing to above formula, read answer 1°49 = к (fig. 13). 


1? ^. 

10 E 

9 

8 

7 

6 

% 

HC 

4 LA 
23 

2 

vic 
à 
a 2 ё "i 


Fig. 13. 


Example 5 :—Check accuracy of Example 4 by finding 


value of 
Мп = A/ 4197 


by operation of cursors. 
ue Ordinate :—Scale for n, viz., Gs. 
Abscissa :—Scale g, 
Bring н с. to 4:197 (in practice just under 4:20) on scale 
for ratio m, viz., scale c, (fig. 14). 


УС 


1 2 3 4 5 6 


Fic. 14. 


| 13 7 ; 
To point where H.C. intersects curve * n, bring V.C. 80 
rs 


that H. O., V.C., and curve V n intersect at same point. 
On scale g,, at index of v.c., read answer 3°01. 


13 =, 

n 

Tonik =o Áo ату = 
n— l 


Just for the purposes of these notes, in order to afford 
proof of a sufficient degree of accuracy in the working of the 
cursors over the curve in question, let a check be made by 
calculation. 


n 
Vn — 1 
п = 4197 = 08. . 1:3 = log. 
0°62294 * 047920 
== 8'0144. 
3.0144 30144 1.4964. 


30144 C 1 20144 


Temperature Coefficients. 
The calculator board sheet bears a curve based on Messrs, 


Clark, Forde & Taylor's determination of the true tempera- 


ture coefficient for copper. 

Given a difference in degrees Fahr. between any two 
temperatures, the action of the cursors indicates the figure 
by which the resistance in ohms of any given copper wire 
must be multiplied or divided, as the case may be, to correct 
а resistance from a lower to a higher, or from a higher to a 
lower temperature. 


480 
100 
o нс 
800 
700 
600 
C.F. Т. COPPER. 
200 300 400 
Fic. 20. 


Example 11.— (Fig. 20.) 


s copper conductor of a certain cable gave 3, 125“ at 
39 F. 
What would be equivalent resistance at 75? Е. ? 
75 — 35 = 40° F, difference in temperature. 


Curve Sheet Scale Values for C.F.T. Copper. 


Ordinate :—c, 100 = 10° Е. difference in temperature. 

Abscissa :—g, 100 = 0°01 (+ 1 = multiplying oo- 
efficient). 

The curve for C. F. T. coefficient for copper has been plotted 
on во extended a scale—capable, that is, of so high a degree 
of accuracy, that, on the calculator board curve sheet, a 
difference of 20° F. brings the curve to the extreme limits 
of the board. 

Higher up on the curve sheet the curve is therefore con- 
tinued, and re-continued in a second, and a third linear 
continuation of the copper curve, the progressing hundreds 
and fifties being clearly marked at regular intervals along 
the curve, во as to form a continuation of abscissa scale 9. 


On g,, as above stated ... oe 100 = 10100 
200 = 10200 
255 = 10255 
385 = 1:0385 
(Limit of actual scale g,) . 460 = 10460 
(Oa second portion of curve) ... 755 = 10755 
(Oa third portion of curve) .. 950 = 1:0959 
( » ” ” ) 1,050 = 1°1050 


To return, then, to Example 11, where it is a question of 
ascertaining the resistance at 75° F. of a conductor which 


gives 3,125“ at 35 F. 
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i i о single lines. Foge and breakdowns also delay traffic, owing to the 
b D igi 5 воо 5 а поена ооу of procedure which prevails when cars do not meet at 
To point where Н.с. intersects curve for C. F. T. copper 
(in this case the third section of the curve) bring Ү.С, во 
that H.C., V.C. and curve, intersect each. other at a common 
point. 


At lower extremity of v.c. the multiplying coefficient A ro, 
1:0147 is indicated, but the figures marked on the third eo" ee с 
portion of the copper curve intersected by н.с. show аё а Y 


glance that the multiplying coefficient is not 10147, but 
1:0947. 


Then 3,125" at 35° F. x 1:0947 = 8,421" at 75° F. 
this multiplying operation being quickly effected by slide- 
ral ! | 


e. 
Using C.F.T. tables for copper, 


log log log ! LA 
3,125 :-—3°49485 + 003933 = 3758418 . | ЖАС МАНЕ раст 
= 3, 421˙2“ at 75° F. >, 
In a word, the curve sheet shows at a glance the multi- VIEW OF SIGNAL” WITH ARM 


plier or divisor for any correction of copper resistances for 
temperatures. 


AND LID IN POSITION 


C.F.T. O ODER. 


Fig. 22. 


Example 13.— (Fig. 22.) 

The observed CR of a cable lying in a ship's tank was 
2,140.60 ohms. 

The CR of the same cable, by factory values at 75° F., 


‘on A 7 eer 


VIEW OF SIGNAL WITH ARM AND 


was 2,167:687 ohms. LID REMOVED SHEWING POSITION OF 
Required to know the calculated temperature of the Nenne . 
cable lying in the tank. aa | | us 
А . я C, Fignel coils; a, Armature; r, Fixed pole-pieces; L Р, Locking 
By slide rule :— 2677 = 1°0127. plunger; в, Shield; 1, Locking solenoid; р, Preference sole- 
2,1406 ` noid; T B, Terminal board. 


Bring v.c. to 127 (= 10127) on scale фу. 


To point where v.c. intersects curve (this will be first 
section) for C. F. T. copper, bring H. C., во that V.C., H.C., and 
curve intersect at common point. 

Then at left extremity of н.с. read, on omnibus scale G., 


DIAGRAM or SHUNT SYSTEM ; DOUBLE Line TUBE Raw. 


57. 
Seeing that on this scale 100 = 10°, 57 = 5'7 = differ- 
ence of temperature. 

Therefore the temperature of the cable in the tank is 75° 
— 5°7° = 69:3? F. 

Let us again check by logs and tables the accuracy of the 
calculator board, though, of course, this is done only for the 
satisfaction of the reader. 

logs 
CR at 75 = 2,167687 3°33600 
Obsd. CR = 2,140:600 3°33054 


10197 = 000546 = 69°3° F. 
(To be continued.) 


THE HARISON PATENT AUTOMATIC 
SIGNAL. 


Тнк extensive developments which have taken place in tramway 
werk, since the advent of the trolley system, are naturally leading 
to a considerable proportion of single track being laid down in 
districts where the traffic does not justify a double track. For 


working the traffic on routes of this description, a system of auto- p DIAGBAM- OP SETET BYSTE SINGLE DINE ANDCTORNOUES. 
matic signalling is an absolute necessity, if schedule times are to be 
maintained. Where stopping places are out of sight of each other, The Harison system is automatic and simple. It is arranged 


delays frequently occur through the over-running of the turnouts on the lock and block principle; only one car or train is 
and the meeting of two cars travelling in opposite directions on allowed on the protected section at the same time. It also provides 
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for the contingency of tvo cars entering the protected section 
EA from opposite ends, & most important feature, which 
has frequently been overlooked. The Harison signal is also 
specially designed for use on double-line tramways and tube 
railways, where cars and trains run in one direction only on the 
line, in fact, it can be adapted to zearly any conditions of working. 

The signals consist of miniature railway semaphores, with red and 
green spectacles, illuminated at night by incandescent lamps. 
The semaphore arm is weighted so as to return from the “line 
clear position to“ danger entirely by gravity, thus complying 
with the Board of Trade regulations. 

On а current being passed through the signal coils s c, the arma- 
ture 4 carrying the semaphore arm is attracted by tbe fixed-pole 
pieces, F, thereby lowering the arm to the “ safety " or “line clear " 
position. The arrangement for locking the arm at the danger 
position, and unlocking the same, is accomplished by two solenoids 

vided with a common plunger, L P. When current is passed 
through the front or locking solenoid L, the plunger is drawn into it 
and engages with the "shield" в on the shaft carrying the arm, 
thereby preventing it from lowering. When a current is allowed 
to pase through the rear or unlocking solenoid, the plunger is drawn 
back, into it and disengages from the shield, and tle arm is left free 
tolower. The preference solenoid P is provided in one only of the 
two signals protecting а section. 

This is А device for preventing the preference signal from being 
locked, and comes into action when two cars are trying to enter the 
protected section at opposite ends at the same instant. It has no 
effect if the preference signal is already locked. The mechanism 
of the signal proper is, therefore, extremely simple, there being 
no electrical contacts to wear, spark, or get out of order, 
#о that the maintenance is practically nil. The whole of the working 

are enclosed in а cast-iron watertight case, with а small door 
in the lid for inspection purposes. 

The installation can be carried either on the shunt or series 
system, both being applicable to double and single trolley lines, 
while the shunt is best suited to underground third rail lines. 

Diagrams of connections are shown for the shunt system arranged 
for (1) a single line and turnouts; 2) a double line tube railway. 
In the first case six overhead contacts are erected, shown at 
1, 2, 3, 4,5 and 6; contacts 1 and 4 ате arranged so that а car always 
stops underneath them while waiting on the turnout; the remain- 
ing contacts being placed so that there is no possibility of а car 
stopping underneath them. Suppose a car arrives at A and makes 
contact with 1, the circuit P, s; and La to earth is completed. If 
this line is clear s; is lowered and s, is locked. The car then pro- 
ceeds to 2 where the circuit made is Li to earth, thereby locking 
8, behind it, the line being now blocked. 

When the car arrives at 3 the circuit v.. vi to earth is made, and 
both signals are unlocked. The operations of 4, 5 and 6 contacts 

ате identical with numbers 1, 2 and 3 respectively. It will be 
noted that 3 and 6 are provided with separate unlocking circuits 
which can never be alive at the same time. 

The windings of the solenoids are so arranged that (1) if v; and 

Іа are both energieed к, remains unlocked; (2), if v; and Li are both 
energised 5, is unlocked ; (3), if us and 1, are both energised s, re- 
mains locked; 4), if v, and Lz are both energised s; is unlocked. 
Also if Li and L, are dead 0), Ua, Us; and U, are each of themselves 
capable of unlocking their respective signals. 

Bearing these facts in mind the following cases are taken to show 
the action of the signal: — (1) If car a reaches 1 before car B reaches 
4,8; is lowered and s, locked, or vice versd. (2) If cars a and B 
arrive at 1 and 4 simultaneously, 82 is locked, but not 81, since the 
preference coil prevents it, car a thereby having the preference. (3) 
If cars a and B are waiting at 1 and 4 respectively, and a third car 
о is on the protected section, the signal at which it arrives will be 
unlocked, but not the one behind it. 

In the second case of the shunt system applied to double-line 
nnderground tube railways, suppose a block to comprise the distance 
between two stations, c.g., A and B. A train arrives at station “В” 
and makes contact with B., thereby establishing a circuit through 
82 to earth. The signal arm of s, (presumed to be unlocked) is 
lowered, and the train proceeds, allowing 8; to return to danger. 
The train then reaches в», causing current to flow through г, and u 
in the signal behind to earth. 82 is therefore locked and the last 
signal unlocked. 

The arrival of the train at station A on a, contact, causes s; to 
lower if unlocked. The cycle of operations is then repeated at 41 
where 8, is locked and s; is unlocked, thus ensuring that no train 
can leave station "B" until а train on any portion of the line 
between B, and 41 has left station А and locked signal 81. 

The attention of tube engineers is specially called to this very 
simple but reliable and safe arrangement of working, and also to the 
fact that the mechanism of the signal complies entirely with the 
Board of Trade regulations. 


NEW PATENTS APPLIED FOR, 1903. 


Oomptled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


21,858. “Improvements in electrical switches." J. A. K. McGrecor and H. 
Wiu.N. October 12th. 

21,866. The dome sparkir g plug." J. Hearxy and O. Н. Write. October 
12th. 

21.575. “Improvements in trolley heads for electrically.driven vehicles." 
О. VanLey. October 12th. 


21,882. “A new combination of motor and gearing for electric hoists and 
cranes.” W. L. King. October 12th. 


21,885. ''Improvemente in or connected with the manufacture of electric 
lamps." L. H. WALTER. October 12th. 
‘21,898. ‘Means for operating valves, cocks, taps, electric switches and the 

like at predetermined intervals.“ W. P. Mites. October 12th. 

21,909. “Improvements in and relating to electric arc lamps." С. M. LANE 
and E. Н. Apams. October 12th. (Complete.) 

21,921. “Improvements in and relating to electrical fire a'arms." W. Know, 
October 12th. 

21,930. ‘Improvements in or relating to means for preventing the fusing and 
fering of electric wires carrying electric bghts.“ М. McDERXOTT. October 

21,9€3. ‘Improvements in wireless telegraphy." J. H. Lex. October 12th. 


21,972. “Improvements in dynamo-electric machinery." J. Н. St. Ниш, 
MawpsLEY. October 12th. 


$1,980. "Improvements in and relating to electric arc lamps." R. Нстдлвт 
ара E. Н. Apams. October 12th. (Complete.) 


21,988. * An improved trolley head for electric traction wires.“ J. J. CARTER., 
October 18th. 


21,984, ''Improvements in starting switches for electric motors." T. E. 
Weaver. October 18th. 


21,987. ‘‘ Improvements in clockwork electrical stopping and starting appa- 
ratus." Е. MircHeELL. October 13th. 


21,996. “Improvements in electromotor starters." C. J. Casse and Н.Н. 
Casse. October 18th. 


22,008. Improvements in multipolar electric generators and motors." T. L. 
BovpEN. October 13th. 


3552909. * An improved electric heater or radiator." E.G. Rivers. October 
th. 


22,016. Electrical circuit-breaker." J. B. TANNAHILL. October 18th. 


22,053. “Improvements in and relating to dynamo-electric machines.“ 
W. C. Martin, J. LowsoN, and W. B. Savers. October 18th. 


22,087. An apparatus for establishing electrical correspondence." L. DEs- 
PRADELS. October 18th. (Complete.) 


22,000. *“ Improvements in the manufacture of electrodes and resistances.” 
G. ConxaROo. October 13th. 


22,097. “Improvements іп or in connection with trolley or like current col- 
lectors for electric traction." A. B. UrHam. October 13th. 


22,101. Improvements іп circuit-breakers." T. E. DaANIELS, jun. (Date 
applied for under Patents Act, 1901, January 2nd, 1903, being date of applica- 
tion in United States.) October 18th. (Complete.) 


2,181. Improved means applicable for use in transforming alternating 
currents.“ G. G. M. HanbpiNcGHaM, (L. Magrini, Italy.) October 14th. 


22,182. ‘‘Improvements in eleotrical switching apparatus.” J. R. Dick. 
October 14th. 


22,210. Rectifying transformer for alternating currents.“ 
October 15tb. 


22,216. “Improvements in laying electric conductors.” A. E. TANNER and 
E. A. CLAREMONT, October 15th. 

22,185. “ Improvements in the manufacture of insulating material." J. B. 
ALEXANDER. October 14th. 


22,269. ‘Improvements іп ог relating to brushes for electrical machines.” 
G. M. GiBscN. October 15th. 


22,987. '" Improvements in electric arc lamps.“ W. J. Davy. October 15th. 
22,291. ''Improvements in electric generating machines and motors for con- 


tinuous current.” J. W. P. Scott, J. CoGHLAN and E. S. MouLDEN. October 
15th. 


2, 324. A new or improved machine for developing electro-motive force." 
J. Н. Cox. October 16th. 


29,856. '*Improvements in apparatus for use in the eleotro-deposition of 
metals." S. CuWwPER-CoLes. October 16th. 

22,865. ‘‘Improvements іп electro-magnets." W. BaxrER, jun. (Date 
applied for under Patents, Act, 1901, November 21st, 1902, being date of 
application in United States.) October 16th. (Complete.) 

22,871. Improvements in overhead trolleys or collectors for electric tram- 
way and railway vehicles." T. BLANEY. October 16th. 


22,938, “Improvements in apparatus for enabling telephonic and telegraphio 
messages to be transmitted over the same line wire.“ F.W.HowonrH. (C. 
Turchi and E. Brune, Italy.) October 16th. (Complete.) 

22,423. ‘Improvements relating to electric generators and motors.“ J. Н. 
HiNDLE. October 17th. \ 

22,432. ‘Improvements fn electrical ceiling fittings." 
R. A. SMITH. October 17th. (Complete.) 


22,439. ** Ап improved electrical connection for electro-chemical apparatus.“ 
F. J. TVROCAN D and J. F. WAKELIN, October 1760. 


22,443. An improved apparatus for winding inductive and non-inductive 
coils." W. H. WiLsoN. October 17th. 


22,465. Improvements in safety devices for alternating current electric 
distribution systems.“ THE British Тномхох- Носьтох Co, LID., R. C. 
CLINKER, E. B. WepMore and J. WHITCHER. October 17th. 

22,470. ‘‘ Improvements in turnover or alternative switches for electrie cur- 
rents, especially tor lighting purposes." R. З. PiLcHEnR, October 17th. 

22.475. An improvement in collecting electric currents from armatures of 
unipolar dynaino-electric machines.“ Е. E. ELMourE. October 17th. 

22,486. “ Improvements in electrical range finders.” Н. 5нокмАКЕВ, (Date 
applied for under Patents Act, 1901, January 10th, 1903, being date of applica- 
tion in United States.) October 170. (Complete.) 


P. DEWHIRST. 


С. M. DonxAN and 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P. Thompson 
and Co., 829, High Holborn, W. C., and at Liverpool, price, post free, Od. 
(in stampe). 


1903. 


8,329. “Improvements in electric accumulators.” R. Trub & Co., Ltd. 
(Date applied for under Patents Act, 1901, April 19th, 1903, being date of appli- 
cation in Switzerland.) Dated April llth. 

8,321. * Improvements in and relating to safety devices, applicable to electric 
cars and the like." M. Heinrich, E. Heinrich and R. Proeger. Dated April 9th. 

8.322. Improvements relating to motor-ampere-hour meters for various 
electric pressures." W. E. Evans. (Allgemeine Elektricitita Gesellschaft, 
Germany.) Dated April 9th. 

8,490. “ Improvements in electric heaters." J. E. Dube. Dated April 14th. 

8.497. Improvements in and relating to electric dynamos and motors with 
alternating field," К. Ziegenberg. Dated April 14th. 

8.512. Improvements in electric are lamps." Е, W. Gore. Dated April 14th. 

8,584. Improvements in or relating to electtic signalling apparatus for rail- 
ways.” A. Oesterreicher and L. Nemelka. Dated April loth. 

8.658. Improvements in and relating to electrical transformers.“ H. Loe- 
wenstein and H. Loewenstein. Dated April 16th. 

9,661. Improvements in systems of electrical signalling for railroads.“ 
C. Barber, Dated April 16th. 


TEE 


ELECTRICAL REVIEW. 


NOVEMBER 6, 1908. 


No. 1,354. 


VoL. LITT. 
“ELECTRICAL REVIEW.” 
Vol. LIII ] CONTENTS: November 6, 1908. [No. 1,854. 
Page 
А Btatistical Review of Electric Traction ss Vas oe 725 
A Detail in Car Building (us.) к 35s € — 728 
Bingle-Phase Motors for Traction. р Е 728 
Devices and Fittings for the Current Electric Lighting Beason 
(illustrated) (continued) -— 730 
Our Legal Query Column ... pus re Те ade ve 132 
Legal ies ee vis 805 m . 733 
orospudan one ies бз 85 s TT S. 733 
Business Notes А eis «S TT e. 797 
Brussels Electric Tramways (illus.) - -— —. 742 
The E. OC. A. Proposed Model Wiring Specification iss — 744 
Single-Phase Integrating Wattmeter  ... is S 747 
Electricity Supply Accounts E ase T du s 753 
Ойу Notes wed id dis je эў ss . 753 
Stocks and Shares sige ids ae TT .. 754 
Share List of Electrical Companies ө ons eee S. 755 
Market Quotations .. i das .. 756 
Blectric Tramway and Railway Traffic Receipts... "is . . 756 
Metal Market. — Fluctuations in October € e. 757 
Some Notes on Steam Turbo-Electric Generating Plante . 757 
Ато Lighting in Willesden and Hampstead (<lus.) ... 758 
Practical Examples with the Calculator Board (#7из.) (cont. )- 759 
The Multiple Sapply Electric Railway System ics 761 
Reviews T isi oe sae vus *. 768 
New Patents Applied For... "S € ‘as ‘ee e. 764 
Published Specifications .. ssi ae ©з es .. 764 


THE 


UNIVERSAL ELECTRICAL DIRECTORY 
TOOB вано 


Price 108. Post Free: 


И. ALABASTER, GATEHOUSE & ОО. 
4, Ladgate ИШ, London, E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
@O BE CBTAINED BY ORDER FROM ANY KEWBAGENT IN TOWN OR COUNTRY. 


OFFICE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: AoE T, Lonpon.” Code, A B C. 


Telephone No. 968 Holborn. 


ALL Letters should be addressed to the Proprietors, N. Alabaster, Gatehouse ё Ce. 


ADVERTISEMENT RATES ON APPLICATION. 


The “ Electrical Review ” is the recognised medium of the Electrical Trades, 


AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free per Year, 19s. 6d. To 


er countries, per Year, £1 1 


BINDING.—Subscribers’ numbers bound, including case, for 4s. each volume. 
CABEB.—Cloth Cases for Binding can be had, price 9s. 6d. each; post free 28. 9d. 


5 CASES, to hold from One to Twenty-six Numbers until the volume 
e Publishers, Price 68., or Free 


by Poet Gn Great for B ing „ from 


ghar уе ENTE. — New York: D. Van NOSTRAND 
Paris: Vnuvx J. Borvrmav, 22, Rue de la Banque. Ber 
Unter den Linden. 

Cheques and Postal 
Mr. H. ALARASERR, 4, Ludgate Hill, 


sia ya ыа Maray ai 30. 13 


Orders (on Chie! Office, London), to be made payable to 


A STATISTICAL REVIEW OF ELECTRIC 
TRACTION. 


MR. J. N.. DuNLoP has served to the Tramways and Light 
Railways Association & very palatable dish of figures. 
Aided by the lately-issued U.S.A. Census Report, and by 
other official papers relating to the tramways and railways 
of France and Germany, he has compiled a financial state- 
ment that is not in the least dry, and is enough to make any 
investor in electric traction undertakings refuse to sell on 
the highest rise. 

Readers of this Journal have seen most of the figures 
before, but in a scattered form, therefore without the same 
significance which they now bear to one another. 

The lessons to be learnt are the same that we have been 
taught, and have taught, for years. The conversion of 
tramways and light railways from steam, or cruder power, 
to electric driving invariably reduces operating expenses per 
mile run, increases the frequency of service, the number of 
passengers and the frequency of travelling, and increases the 
gross revenue sufficiently to pay fair to good interest on 
old and new capital, although the fares are always reduced 
heavily. 

Emphasis is laid, again, on the oft-explained magnitude 
of electric traction undertakings in America as compared 
with Britain. Stated here in terms of the capitalisation of 


` steam railways the figures are 33 per cent. for the U.S.A. 


and 6 per cent. for Great Britain. Since 1890 the track 
mileage of the U.S.A. has increased 1,627 per cent. (1902) ; 
while in Germany between 1896 and 1902 there has been 
an increase of 500 per cent.; but in France the progress 
has not been so promising. 

The Americans, with their enormous possibilities of 
expansion, have been throwing down rails and “ties” in 
their well-known breathless fashion for some years, and 
they have developed the inter- urban railway at an 
astonishing pace, perhaps in some cases а шие too pre- 
cipitately. 

Averaging 18 of the largest American concerns the 
operating expenses are 60:4 per cent. of the gross receipts, 
this figure including 8 per cent. for taxes. 

The following statement shows the relation of the various 
divisions to the total operating expenses of the whole of the 
street railway companies in the U.S.A. :— 


Maintenance of works and ways 8:52 per cent. 
- of equipment 1172 „ 
Operation of ved plant 16:20 „ 

5 of cars. 4988 „ 
Miscellaneous  ... 1814 „ 
Wages, supplies, &c., incidental. to len: 

trical service ivs без 154  , 
10C00 „ 


It is interesting as showing once more how relatively 
unimportant is the cost of power. 


Although the gross receipts per passenger in the States 
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average 1:99d., the receipts per car-mile average only the 
same as in England, where the receipts per passenger do not 
reach 1:25d., proving that the density of population is not 
80 great. 

Germany ranks with us in the matter of receipts per 
passenger, these averaging 1'164. 

The development of electric traction in Germany has 
made the manufacturing crisis less acute than it might 
have been, and the following figures give the increases of 
1902 over 1901. 


Central power stations 10:6% Number of trailers 60:396 
Length of line 9:395 Capacity of generators. 130% 


„ of single track 13:295 ü of accumulators 11:7% 


Number of motor-cars 694% 


These figures are particularly instructive as showing clearly 
how the track load factor is increasing. While the track 
itself has lengthened only 13 per cent., the number of cars 
using the track has increased 66 per cent. Every year, 
therefore, the earning power of the largest part of the capital 
is enormously strengthened. In the same way the capacity 
of the generating plant supplying this increased number of 
cars has itself risen by 13 per cent. only, so that it is 
reasonable to suppose that working costs have diminished 
with the better general load factor. 

The large street railway systems of America carry the 
population served from 80 to 160 times per annum; while, 
when Glasgow’s system comprised 45 miles of route, the 
population was carried 174 times per annum in 1902. 

While in England the average consumption of energy per 
car-mile is a little over 1 unit, the wholly different conditions 
in the States raise this figure to anything between 2} and 5 
units. This is accounted for readily by the general use of 
double-truck, heavy, single-decked cars, motored for high 
speed and high acceleration. The mean speed through urban 
districts is much in excess of our allowances, and in the 
country districts 40 to 50 miles per hour is usual practice, 
while the use of trailers, and of multiple unit trains of two 
or more cars, is common, and has the effect of raising the 
units per car-mile. 

Mr. Dunlop gives the average energy per ton-mile as 
between 80 and 170 watt-hours. Similar figures for Britain 
would be instructive, and might be expected to be favourable 
to the States, where rail-grooves are absent, or much wider 
than ours, and where with во much country track the railg 
will be clean. 

Turning to the electrification of railways, the author 
remarks with much truth that “it is not by reducing 
expenses that electric traction will be made advantageous to 
railways. Не does not endeavour to prove that con- 
version of main lines is economically possible, but he shows, 
by the method of quoting further statistics, that there is 
already a distinct tendency in that wider direction. 

Indeed, anyone who reads the American traction journals 
must feel that the development of interurban lines has gone 
far past the tramway, or even the light railway, stage. 

Atany rate, in the matter of distances, some of these 
railways compare with our smaller main steam lines. 
Power is transmitted over several hundred miles in some 
instances, the permanent way is constructed after the best 
American main line fashion, Pullman cars in regular trains 
are used, and speeds are as high as, and, in some instances, 
higher than steam line speeds. The main difference is that 
goods are not handled to any great extent,. although, 


where they are touched, the electric rates cut the steam 
rates. 

Of course, the Valtellina and the Milan— Varese experi- 
ments are quoted, and an interesting comparative statement 
shows that, in point of weight, seating capacity, and speed, 
the direct current system has all the advantage. This is 
followed by another table comparing the cost of operating 
steam (8 trains per diem) and electric (28 trains per diem) 
trains both in England and Italy. A saving of 40 per cent. 
is shown for each country, but we do not know where Mr. 
Dunlop obtained the English costs. The table can be of 
little permanent value. 

The average cost of urban electric railways is given ав 
follows :—Berlin, £241,000 per mile; Paris, £281,630 per 
mile; and London, £608,490 per mile, That shows well 
enough with what difficulties the engineer who tries to im- 
prove London has to contend, and it must make the mouths 
of the shareholders water to think how enormous their divi- 
dends might be if the construction rate per mile were as low 
as in less crowded Continental cities, 

The paper ends with а comparison from actual working 
examples of the conduit and trolley systems, and very striking 
it is. We all know how enormous the L. C. C. have made the 
difference in constructional cost, but we see here that the 
operating expenses as well come out with heavy advantages 
on the side of the trolley. 

In Brussels the conduit lines cost :3125d. per mile more 
than the trolley lines in the same city. 

In Paris (1902) the difference was *459d. 

The review is optimistic ; but, we believe, not unduly so. 
The only fault we have to find with it is that it is 
inclined to scrappiness, and is a little superficial in parts. 


Охрек the heading of © Science Notes" 
and the title of ** The History of а Great 
Invention," the Daily News of Tuesday, 
October 27th, published an article upon the genesis and 
history up to the present time of Wireless Telegraphy. 
This article, despite noteworthy omissions, is 80. commend- 
able on the combined score of comprehensiveness and impar- 
tiality, that if space allowed we would reproduce it in full. 
In attributing the first idea of attempting the achievement of 


Wireless 
Telegraphy. 


telegraphic communication through the ether to Prof. Dol- 


bear, of the United States, the writer of the article does not, 
of course, go far enough back, but the work of that pro- 
fessor, and of other and well-known authorities and inventors 
in this field from Hertz, Edison, Oliver Lodge, Branly, 
Preece, Popoff, Marconi and de Forrest downward, is clearly 
and succinctly traced. The Lodge-Muirhead system, with 
ita beautiful self-restoring coherer, is specially noticed. 

In speaking of Signor Marconi’s ingenious adaptation and 
application to practical purposes of discoveries made by 
others, the Daily News, on the strength, doubtless, of his 
own statement, as made in his one paper before the Institu- 
tion of Electrical Engineers (in March, 1899), points 
out that the novelty claimed by him is the intro- 
duction of the vertical wire at one station, if not at both 
Stations. Opinions upon the novelty and patentability of 
this device must, of necessity, differ, but the question may 
possibly be fought out and definitely determined in process 
of time. 

The article of our contemporary is of distinct 
educational advantage. It is on reading such articles that 
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the lay world will realise as clearly as the scientific world 
generally has done throughout, the great number of eminent 
physicists and workers in all countries to whose aggregate 
inventions and labours is due the creation of so-called 
wireless telegraphy, and such progress as has hitherto been 
made with the new system as a practical science. | 

The lay press may possibly now think it well to turn their 
attention to an investigation into the causes which have led 
to the seeming failure on the part of its sponsors to inaugu- 
rate their promised wireless service across the North 
Atlantic. Moreover, investors in this enterprise will, per- 
haps, decide, if they have not already decided, to press in 
the proper quarter for something more than the vague 
generalities and explanations furnished to them on the 
subject, through the medium mainly of erratic and irre- 


Bponsible newspaper paragraphs. 


The Manchester 
Suppressio Veri. 


As mentioned briefly in our last issue, 
the City Council at ite last meeting 
adopted & course with regard to the City Electrical Engineer 
which was thoroughly characteristic, and, to quote a 
local paper, “ not altogether creditable.” Instead of insist- 
ing upon a full and complete investigation into the circum- 
stances attending Mr. Metzger's resignation, the only juet 
and upright course open to it, the Council adopted a policy 
of silence, and accepted the report of the Electricity Com- 
mittee without & word of discussion. Not only this, but it 
deleted from the record the statement that the reason for 
the engineer's resignation was his “inability to work in 
unity with the deputy chairman," the only shred of explana- 
tion which appeared in the report of the Committee. Ав 
to the personal qualities of Mr. Metzger, the chairman did 
him the tardy justice to admit that the engineer had carried 
out his duties earnestly and successfully, and no question 
has been raised from first to last as to his professional 
ability ; the Corporation, in fact, is sacrificing its engineer 
in the hope of “saving its face" and avoiding a public 
inquiry, which, no doubt, would reflect no credit upon ite 
members, although it would enable the engineer to obtain 
the justice which is the right of every British citizen. Our 
sympathies are with Mr. Metzger, who, in our opinion, has 
received scurvy treatment at the hands of the municipality. 
But what else could he expect in that quarter ? 


Next Thursday the new session of the 
Institution will commence; in anticipa- 
tion thereof we venture once more to draw 
attention to certain features of the proceedings in which, in 
our opinion — and we do not stand alone — important 
improvements might easily be effected, conducing to the 
efficiency of the discussions and increasing the output. 

First of all, the present practice of reading the minutes at 
the commencement of each ordinary meeting is superfluous, 
and entails a waste of valuable time. Only two hours are 
available for the whole of each day’s proceedings; economy 
of time is, therefore, of the first importance. The minutes 
might be printed on the announcements of meetings, and 
taken as read. 

For the same reason copies of the papers should be gent 
in advance to every member, at any rate in the London dis- 
trict, and it should be understood that the papers would not be 
read by their authors at the meetings. Those members who 
rise to вау that they ** have not had time to read the paper, 
but would like to ask " &c., ought to be promptly suppressed 
by the chairman, as things are; under the suggested régime, 
knowing that the papers would not be read in the mee'ing, 
perhaps they would find time to scan them in advance. 
The author might with advantage, in some cases, 
preface the discussion with a few introductory or 


The Institution of 
Electrical Engineers. 


explanatory remarks, but even these might generally 
be omitted, it being clearly understood that the paper 
is submitted to the Institution, not to the meeting, 
and that the latter is merely concerned with the discussion 
of the points raised. Another and most weighty objection 
to the reading of the papers by their authors lies in the 
utter inability of many of the latter to read aloud. We 
admit, with pleasure, that there are exceptions; but the 
above is the rule. 

Next, we venture to protest against the waste of time in 
butter. Let it suffice for the first speaker in the discussion 
to express the thanks of the members to the author for his 
paper—preferably, the chairman alone need pay this grace- 
ful tribute. Afterwards there is no need for every speaker to 
flatter the author before, perhaps, rending his paper to rags. 
The Institution is not a mutual admiration society, but a 
business association, and its business is electrical engineering, 
not dairy work. | 

It seems useless to suggest, once more, that those who 
have nothing to say should say it, and refrain from wearying 
the meetings with long recitals relating to the days of their 
youth. We honour and respect the pioneers of the pro- 
fession, and we are ever ready to hear their views on 
technical subjects; but we live in the present, and 
reminiscences of things that happened more than 10 years 
ago are rarely of any value whatever to electrical engineers 
of to-day, whose art is ever-changing. Like Mrs. Battle, 
we want ** the rigour of the game." 

Our suggestions are put forward in the best interests of 
the Institution and of the profession, and we trust that they 
will be taken in that spirit. 

Lastly, we wish to remind our readers of the fact that the 
Institution has become the possessor of a building site in 
Westminster. Now is the time, before further steps are 
taken, to discuss the possibility of realising the proposal 
that the engineering societies shall join their forces and erect 
a central Engineering Institution. We may add that the four 
leading engineering organisations of the United States some 
time ago resolved to follow this course, and appointed a 
joint committee to carry it out. 


Some interesting experimenta on the ex- 
citement of phosphorescence in minerals 
have been carried out by Kunz and Basker- 
ville in the United States. The radium employed in the experi- 
ments had а radio-activity of 800,000. Under its influence 
it was found that some diamonds would phosphoresce, but 
others would not. The phosphorescent diamonds retained 


Phosphorescence 
of Minerals 
by Radium. 


‚ the property for some time after they had been removed from 


the influence of the radium. The mineral, Willemite (а 
silicate of zinc), exhibited both fluorescence and phospho- 
rescence, and Wollastonite showed a marvellous phospho- 
rescence; but Kunzite phosphoresced under the action of 
radium with greater brilliancy than any other known sub- 
stance. Kunzite is a new gem named after Dr. Kunz, and 
recently discovered in large crystals in California. It belongs 
to the felspar family, and is closely allied to spodumene. 
Phosphoreecence is also excited in Kunzite by the Róntgen 
rays. A secondary radiation was excited in the Kunzite by 
exposure to в stream of Róntgen rays for a few minutes. 
These secondary radiations were capable of affecting a pho- 
tographic plate through a sheet of thin paper. Kunz and 
Baskerville believe they have made а valuable discovery in 
connection with Willemite. By mixing radium with natural 
Willemite, pulverised to & powder, the activity of the former 
substance was multiplied а hundred-fold, and probably—for 
no instrument has been devised capable of measuring the 
increase of activity—a thousand-fold. That, at least, is the 
temporary effect of mixing the two substances ; time alone 
will tell whether the increase will be permanent. It is poe- 
sible that there is in Willemite some substance, not yet 
identified, which stimulates the activity of the radium. 
D 
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A DETAIL IN CAR-BUILDING. 


In these hustling days of generalities, and of leaving details to 
subordinates, it does one good to be held up for a moment 
by the description of some constructional detail which has a 
vital bearing on the life of the completed article. As a 
detail it may have existed unnoticed by you since birth, but 
its importance may be quite out of proportion to its appear- 
ance, and may remain unappreciated until it either forces 
itself, or is dragged, into notice. 

As an instance we give a sectional drawing of the upper 
and lower roofs of a monitor decked car, directing especial 
attention to the beading or moulding under the outer ends 
of the roof boards. If you will take the trouble to examine 


Moulding securing canvas. 


| І 
if Moulding securing, canvas. 


RecTION or Roors or Oar. 


your own cars, you may find that this moulding, which holds 
the canvas roof covering in place, is not under and inside 
the drip formed by the projecting roof-board, but is screwed 
to the edge of the board. 

As shown in the figure, water bas an uninterrupted passage 
over both roofs, whereas in the second case, it has the chance 
of finding its way sooner or later between the edge of the 
roof-board and the moulding. This, will result, inevitably, 
in the canvas rotting, whereupon that great enemy will 
penetrate to the heads of the pillars, and will work secret 
and grievous damage. Such damage, indeed, as, if not 

-checked, will entail the rebuilding of the car. 

Such a little point as this ів laughably obvious when 
mentioned, and we believe that it is not likely to have been 
overlooked by any English car-builder, but it may carry an 
application to many a manager, perhaps indirectly. It may 
start them wondering whether there are any places on their 
cars where water has the slightest chance of lodging, whether 
the cleaners are made to remove damp holding dust from all 
corners inside or outside, and whether age or bad tracks are 
beginning to open up jointe exposed to the weather. Really 
bad track begins to break up а car-body in a year, and the 
weather will assist dissolution at an ever-increasing rate. 
If, for some bad reason or another, it is impossible to renew 
the track, the ultimate logs should be kept as low as possible 
by stopping and filling, painting and varnishing, wherever 
a cracked skin or an opening joint is seen. 

The text on which this note is based, and the illustration, 
appeared in the Street Raslway Journal for August 8th. 


SINGLE-PHASE MOTORS FOR TRACTION. 
By Dr. GIORGIO FINZI. 


THROUGH an evolution of unprecedented rapidity, the 
machines that generate electric currents, or that generate 
mechanical work out of them, have almost reached perfec- 
tion, while they more and more gravitate towards only one 


type of every class. These classes are—leaving transformers 
out of consideration—on one side generators of continuous 
currents, which are used identically as continuous current 
motors; then we have machines for generating single or 
polyphase alternating currents ; lastly, there are induction 
or rotating field motors, whose function is the transforma- 
tion of polyphase (exceptionally of siogle-phase) alternating 
currents into mechanical work. 

Thus have the transmission and the distribution of energy 
found an.extensive field; the transformation of alternate 
currents from я high to a low voltage, or vice versd, and the 
beautiful simplicity of the induction motor, went far to 
allow of the economical use in industrial districts of huge 
powers brought by wire from distant places. When we 
think of the simple construction and of the high 
efficiencies of such machinery, we may almost conclude that 
the limita of their perfection are already reached. 

At the same time electric street railway traction has taken 


the place of the horse tramcar system. and has developed much 


beyond it, driving also the other mechanical traction systems 
quite out of competition ; this was because the aerial trolley 
with rail- return and with series continuous current motors at 
500 volts was found to easily supply a convenient amount of 
power for this use; another step was to perfect converters 
to transform the normal three-phase high voltage current 
of transmission plants into continuous current at ahount 
500 volts. 

Thus was the difficulty surmounted of tbe inherent 
incapacity of continuous currents to being generated and 
transformed at high tension. 

This same system does not become impossible even 
for long distances, but its economy disappears, and for 
railways of greater importance a further difficulty is to be 
faced in the great intensity of the currents through the 
trolley contect. This is our starting point in order to 
understand why a great movement has not yet been organ- 
ised to replace steam traction by electric traction; for want 
of something better, that is to say, of a simple and & direct 
system, trains have been supplied with continuous current 
through a third rail and а shoe (these taking the place of 
the aerial trolley), and remarkable results have been attained 
from the lines thus equipped. The costly necessity of 
building at intervals of about 10 km., converting sub-stations 
for these linee, would disappear if means were found for 
directly feeding alternate currents into the trams at a pres- 
sure of. some thou:ands of volts. Now, while polyphase in- 
dnction motors are easy to build for high tension, they cannot 
well or economically work beyond narrow limits of speed; 
moreover, three conductors at least (or two if the rails are 
used for one) for the current present an almost prohibitive 
difficulty. This last statement may appear too sweeping if 
we think of the success of the Valtellina Railway; but the 
fitness of a system for a given industrial object, far from 
being proved by the success of any single plant, requires the 
extending of its application after the initial experiments. 
Now, from this point of view, the three-phase traction 
rather appears a four de force little inviting repetition. 

Single-phase iuduction motors are well left out of account. 
Desiruble for the simplicity of current supply, they are 
deficient through all the range of speeds; only near to 
synchronons speed is their behaviour satisfactory at all, so 
tbat small industrial plants at а cont tant speed remain their 
only appropriate field. | 

It is peculiar to traction cases in general to call for a class 
of variable speed motors whose torque should always be a 
strong one, with a fair efficiency through the whole range of 
speeds. Even the normal speed should not be a limit, as it 
is neceseary to gain on time occasionally. Also a simplicity 
of machinery and of controlling action is called for from 
which stationary plants can often be exempted. 

No such qualities ure found in the induction motor, and 
among continuous current machines the shunt motor is only 
partially suitable. Only the series motor approaches in 
flexibility the steam locomotive or the horse. Further, we 
should remember that even the series motor is deficient 
in starting, ав under the best conditions it would require 
а variable voltage supply; if the line furnishes, as it 
generally does, а constant voltage, we are bound to 
use resistances in starting; equipments with more than 
one motor only give a partial remedy, allowing the motors 
го be coupled first іп seriee, then in parallel. 
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An ideal case for electric traction is thus represented 
by the series motor with a variable voltage supply ; now, a 
series motor is, а priori, & possible arrangement for alternate 
currents too ; and a variable voltage obtained by very simple 
means ів a leading feature of alternate current. Moreover, such 
a system allows the use of one trolley line with the rail 
ав return, and offers no objections whatever to a high voltage 
that can be transformed with apparatus that require no 
supervision. 

An incidental advantage is that we do away with the 
inconvenient electrolysis from the stray currents, the cause of 
disagreeable phenomena and of great expenditure in con- 
tinuous current practice. 

The electrical text-books, not excluding the most recent 
ones, bestow little or no attention on the series single-phase 
motor, or sweepingly condemn it on account of low power 
factor and sparking at the commutator ; this is repeating Mr. 
Steinmetz’s conclusions of 1896, which were the outcome of a 
necessarily incomplete theory, and of some unpromising 
experiments. As often happens, the statements of so eminent 
a scientist, though based upon the study of only one 
particular 4-H.P. motor, deterred many electricians from 
thinking and from designing series motors, as from a hope- 
less line of investigation. At that time another special 
motor seemed to me very well adapted for using alternate 
current. I allude to the continuons-current motor— marine 
type—a standard construction of the Brioschi Finzi Co., 
that served the needs of all accessory uses, on board the 
Italian men- of-war; its characteristics are a laminated 
multipolar field core with longitudinally divided poles, a 
small air-gap and low speed; lastly, a set of resistances 
connecting thearmature windings to thecommutator segments. 
Our present single-phase traction motor is nothing more than 
the natural development of the same ideas, and of the same 
design. | 

The longitudinal division of the poles, ав often suggested, 
and sometimes used for continuous-current dynamoe, is fully 
as important as the laminating of the field, as it forms the 
simplest means to kill the reaction flux of the armature. 
Another less satisfactory system which was also known from 
continuous-current dynamos, is to highly saturate the portion 
of the poles near the air-gap. This isattained in the Lamme 
single-phase motor through a number of holes in the poles, 
but only a portion of the iron remains, and hysteresis losses 
are higher. 

Another system is to place short-circuited windings in the 
poles (Steinmetz-Stanley-Lamme), or to use a symmetrically 
distributed field winding supplied from opposite points aud 
short-circuited at 90° from the points of supply (Latour) ; 
these subsidiary means again dissipate eome energy, and 
leakage prevents them from attaining their end completely. 
Though the transverse flux be done away with, a greater 
difficulty remains: the sparking due to the short-circuiting 
(ander the brushes) of the arma ture sections as secondaries 

of a transformer under the influence of the alternate current- 
fed field poles. Our marine motor already carried the best 
remedy that we know of even to-day—the German .silver 
resistances connecting the windings to the commutator enter 
each in its turn into the inconvenient short-circuit, so that 
the maximum current flowing is brought down to a much 
lower figure. With a design giving а low reactance voltage 
in the armature sections, and with an appropriate shape of 
the poles, this remedy allows good series motors to be 
designed for traction use, for frequencies of 15 to 20 and 
more, and for 100 to about 300 volta. 

I think it will be allowed that, after our experimenta, 
the position that sweepingly condemns the series single-phase 
motor on account of its poor efficiency and power factor and 
its destructive sparking at the commutator is no longer 
tenable. It is only a question of time to see a number of 
such motors working under the various conditions of practice. 
But as the objections to the series motor have been lately 
(1903) collected more forcibly than ever before by M. 
Latour, with the object of contrasting its behaviour with that 
of a mixed-action motor devised by himself, let us see how 
far they prove true. 

Here are the essential deficiencies of the series motor, 
acoording to M. Latour :— 

The commutation is unsatisfactory at all speeds. 

The wattless current is always pretty bigb. DEP 

The power is developed in that element of the machine to 


‘tension side with only 190 volts as a maximum. 


which a commutator is attached, making direct high- 
tension working impossible. 

The heating of the stator is different in different points. 

Now it is conceded by those who were present at the 
Milan trials, that rommutation was satisfactory at all speeds ; 
runs on the same conditions with continuous current on & 
С.Е. 52-motor did not show a better behaviour at the brushes ; 
and our commutator did not require the smallest care through 
all our experiments. 

Moreover, it is a remarkable fact that such results have 
been attaired with the simplest means, without having 
recourse to any roundabout devices; they are only due to 
adequate design, to suitable shape of the magnetic circuit, 
and to those resistances between windings and commutator 
which are not unprecedented in continuous current machines ; 
while these resistances are in the single-phase motor higher 
than usual, their presence does not appreciably lower the 
efficiency, because at a given moment the whole current 
either passes through two of them only or through two pairs 
of them. To have killed the transverse reaction simply 
through dividing the magnetic circuit—not through special 
windings or by short-circuiting the main stator winding in 
symmetrical points—does away with an ohmic loss, and a 
non-symmetrical heating, which formed one of the reproaches 
of M. Latour to the series motor. 

As to the wattless current, this is no great question per se ; 
our power factor always reached pretty high values, so that 
no difficulty can be anticipated either about the line or about 
the generators. | 

The curves of our motor аге the best answer to this 
objection ; a motor that shows a power factor of 0°85 to 0°98 
threugh a range of speed and voltage of 550 to 1,400 
revolutions und of 80 to 160 volts with the torque necessary 
for the equipment used, cannot be condemned on account of 
the low power factor. 

The third objection would only be a strong one if com- 
parison were wanted with any otber system that would 
readily lend itself to direct high voltage, and even then it is 
questionable indeed whether to have the high voltage in a 
traction motor instead of in a transformer be an advantage 
ог а drawback; at any rate, it is interesting to note that 
when the high voltage central station geuerator itself is on 
many sides objected to on account of a lesser margin of 
safety, the same feeling is a fortiori justified when a motor 
is concerned, working under a tram on the road ; nay, I 
would go so far as to say that the best traction system is to 
allow with the simplest controlling gear the highest volt- 
age on the line together with & low-tension motor. 

Besides, a fact to be noted in this connection is that the 
first experimental line where the mixed action motors are on 
trial, for which the advantages of direct high voltage and of 
higher frequency have been claimed by M. Latour, is a 
25 ~ plant at 6,600 volts, while the motors are on the 9 
Suc 
voltage and frequency are well within the actual margin of 
our simple series motor. 

The mixed action motor for traction, according to Latour, 
has two brushes as a continuous-current motor, and another 
pair of brushes at 90° from the former ones, short-circuited 
as in a repulsion motor; only they are at 45° from the 
position they would occupy in a real repulsion motor of the 
usual kind. | 

This arrangement is to bring the power factor up to unity 
and to kill the sparking at the series brushes ; on the other 
hand, it is admitted by Latour himeelf that commutation at 
the short-circuited pair is only good at synchronous speed, 
and that even in this motor a great number of commutator 
segments is a necessity. He suggests, too, to sever the con- 
nections between stator and rotor in starting ; this is to 
sever the rotor from the high voltage of the line, making 
the motor work on the pure repulsion principle; but the 
short-circuited brushes are then to touch the commutator at 
45° in advance (or behind, according to the direction of 
running), compared with their position at full speed and 
with the mixed action. 

Tbat good results can accrue from such a system is indeed 
probable ; but neither better economy in working nor greater 
ease in controlling can be anticipated in comparison with 
our simple series motor, not to mention the drawback of 
working on two different principles in starting and at speed, 
of baving to move or to lift some of the brushes from a 
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distance, and of having а limiting speed beyond which the 
ee at the short-circuited brushes again begins to show 
itself. 

Another mixed action motor has been devised, at first by 
Arnold, and manufactured by the Wagner Electric Оо. ; now 
Schiiler has given it the finishing touch. The Wagner motor 
has a stator with a single-phase distributed winding, and a 
repulsion rotor with a short-circuiting and brush-lifting 
automatic device that turns the system into a pure induction 
motor when the starting has been accomplished. 

The Schüler motor runs on the same principle, but the 
repulsion and the induction, instead of being clearly defined, 
mutually cover each other from starting point to full 
speed, the only difference being in the moving part, which is 
an ordinary rotary-converter rotor with a three-phase starting 
rheostat connected to the slip-rings, and short-circuited 
brushes on the commutator side. Thos the commutator 
makes it а repulsion motor, less and less active from starting 
to full (synchronous) speed, and the rheostat gives an induc- 
tion motor more and more active from rest to full speed. 

The Schiiler motor is, after all, chiefly a good single- 
phase induction motor with a good starting torque, and for 
many user it looks just what is wanted. Another question is 
whether it can be adapted in the first instance to the functions 
of a traction motor ; here the maximum synchronous speed, 
beyond which it cannot run, is more of а drawback, while the 
necessity of rotating the repulsion brush-holder 90? for revers- 
ing the movement is not a welcome addition to difficulties of 
controlling, and to the three-phase rheostat, which has been 
an undesirable feature of three-phare traction. Its only advan- 
tage remains that its stator cau be wound and used for direct 
high voltage, but controlling either on the high tension or 
on the repulsion brushes does not better the starting conditions, 
as the voltage control does on our series motor. All these 
characteristics would, of course, lower the economy in starting. 

Summing up, the series single-phase motor at a constant 
voltage automatically regulates its speed according to the load 
put on, the speed at high loads being inversely proportional 
to the load ; it allows a voltage control without losses, and 
the widest speed limite. As against these advantages, it 
cannot use high voltage directly, and it is for the present 
bound to comparatively low frequency; but the voltage 
controller can be combined with the transformer, and the 
other feature is only an obstacle when the use for traction of 
ordinary light and power plants is considered. 

The Latour motor bears a high voltage at speed, but not 
in starting unless it be used as a repulsion motor, thus 
losing some desirable qualities of the series motor ; voltage 
control in starting would, anyhow, call for rheostate or trans- 
formers, so that direct high voltage is more illusory than 
would at first appear. Moreover, the high voltage would 
appear at the series brushes, also beyond synchronous speed; 
while as a repulsion motor it would develop no torque. 
Again, the frequency used by Latour is not particularly 
high (25 ~). 

‘Lastly, the Schiiler motor bears high voltage, and is made 
for high frequency (50 ~). But the voltage contrel in 
starting is again deficient, and requires complications in 
practice; again, the highest speed has the rame limit as an 
induction motor would have. 

The significance of the single-phase series motor for street 
railways and for railway work cannot be measured definitely 
in general for want of suitable data; traction problems are 
apt to vary so much from case to case and their treatment 


is во complex, that we must expect this question to lose only 


slowly the vague outline it shows at the present time. But 
plans for the electrification of individual lines have been de- 
scribed where the elements of steam traction have been as 
carefully compared with those of electric traction as at all 
possible, the result being often favourable to electric enter- 
prise, notwithstanding the unmistakable deficiencies both of 
continuous current and of three-phase current, when all con- 
ditions are duly taken into account. 

The preceding discussion and the results of our experi- 
ments have shown that those deficiencies are not to be found 
in the single-phase system. Now, in a multitude of cases 
such a step in the direction of better service and economy is 
all that is wanted in order to make electric traction to 
assert itself as the successful competitor with the steam 
system. | 

(To be concluded.) 


DEVICES AND FITTINGS FOR THE 
CURRENT ELECTRIC LIGHTING SEASON. 


(Continued from page 697.) 


„% ANGOLD " Авс LAMPS. 


Tux General Electric Co., Ltd., have issued a new catalogue, giving 
prices and particulars of the Angold arc lamps and accessories, 
This list comprises the whole range of arc lamps as sold by the 
company, together with all necessary accessories. Amongst the 
many improvements made in the “ Angold " lamp since it was first 
put on the market, special attention is directed to the single carbon 
Many makers have lately discarded the use of rubber 
for brakes and clutches of their lampe, but the GE. Co. have 
decided to adhere to the principle of the rubber brake, and have 
patented an arrangement for compensating the wear of the rubber 
and at the same time getting an absolutely constant feed. To do 
this a brake drum is employed which carries a band with rubber 
pads, one end of which is attached to a pulley controlled by а 
spiral spring in tension and the other hooked on to the rocking 
frame controlled by the two oores. The tension of the spring takes 
up any elack of the band as well апу slack caused by the wear of 
the rubber pads, and this keeps the brake in action. This type of 
lamp has a good working action, and the working parts are made 
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“ ANGOLD" ENCLOSED DOoUuBLE-ABC LAMP. 


аз lightly as possible, which ensures steady working with minimum 
of line resistance. Owing to the improvement made in the dash- 
pot action, the makers claim to get & steady strike with as little as 
7$ per cent. loss in line resistance. The carbon holders are on the 
ball and socket principle, so that they can be brought into line and 
afterwards clamped up, when they remain a fixture. This type of 
lamp can aleo be supplied for reflection purposes, the only differ- 
ence in the design being that the poles are reversed, so that the 
bottom carbon becomes the itive, thus throwing most of the 
light upwards. The mechanism is above the arc, aod does not, 
therefore, get clogged with carbon dust. The possibility of short- 
circuits is also done away with. 

Some small pattern enclosed-type lamps are listed such as are 
widely used for shop lighting purposes. They are said to burn well in 
series, and give a minimum carbon deposit on the inner globe. The 
line resistance, which is supplied fixed inside the lamps, does not 
require adjusting. The over-all length of the lamps is only 2 ft. 

Up to & short time ago, the G.E. Co. had been supplying these 
lamps of the open type only, but in the list now before us we find 

rices of the new pattern Angold " enclosed-type, double-arc lamp. 
is lamp, which we illustrate, is specially designed to meet the 
demand for а more efficient method of lighting from а single point 
when the circuit is from 200 to 250 volte. Tach lamp has two arcs 
in the one globe, which burn in series; the same current gives 
double the amount of light without consuming more energy in the 
line resistance than is required to keep the lamp steady. Shunt 
coils are dispensed with by the use of special apparatus for striking 
and keeping the arcs of even length. This same apparatus also 
ensures that one carbon cannot be gripped before the other, and 
when once the carbons are clutched, they are moved up and down 
at the same rate. 
.. Another itemilisted іза new and improved arc lamp for photo- 
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process work, for which it is claimed that the light is constant, and 
the correct exposure of negatives and prints can be gauged exactly. 
To this lamp can be fixed, if desired, a specially designed stand 
on which printing frames can be supported. The total capacity of 
this stand is 16 whole-plate printing frames, and they can be ranged 
any distance from the arc, and at any required height or angle. The 
gu p of the lamp are insulated во that the stand can be used 
thout any possibility of а shock. 

In this list are also given particulars of the Angold" automatic 
suspension gear and contact device. This gear has been used with 
great success by several borough councils and municipal bodies, and 
is especially constructed for automatically holding the lamp when 
suspended, and taking the strain off the steel wire. The crown of 
the lamp has an insulated plug mounted on it, which is provided 
with two spring-controlled catches. The normal position is 
horisontal. Whenthelamp is drawn up by the winch inside the 
posts, these catches first strike against the bell mouth of the socket, 
and are depressed inside the plug until the first increased diameter 
inside the socket is reached, when they open out and support the 
weight of the lamp on the ledge. This relieves the suspension wire 
of all strain, When it is required to lower the lamp, it is first 
pulled a little higher until the catches reach the second increased 
diameter of the socket; here they open out horizontally, and when 
the winch is released the weight of the lamp is thrown on to the 
suspension wire, and it can be wound down to the required position 
for trímming, &c. 

It is hardly necessary to mention that the G.E. Co. makes carbons 
for these lamps at Witton. 


LAMP-TESTING WATTMETER. 


In fig. 1 we illustrate Messrs. Everett, Edgcumbe & Со.'в new 
lamp testing wattmeter, which shows at a glance the actual watts 
consumed by а lamp. This firm's lamp-testing ammeter being well 
known, no special description of the wattmeter is required. It is 
only necessary to insert the adaptor in any fitting, when on placing 
a lamp іп the holder of the instrument, it will light up and the 
pointer will indicate the power consumed. Being a true watt- 
meter, all variations in the voltage of supply are accurately taken 
into account (which was, of course, not the case with the lamp- 
testing ammeter). The instrument is accurate with a direct or 


EVERETT, ECCCUNSE ac? 
LONDON. , 


= ЕС - 
-— — ` ==> cas 
3 = VIS - 
— > ^. ‘ x -. 
— -A Q r^ А, я > 
A m 
- 
4 hs 
j 
7 


alternating current of any frequency, апа, moreover, can be used to 
measure the power consumed by any other apparatus, such as small 
fan-motors, for example. The range which is found to be most 
generally useful, is from 0—130 watts, but any other range can be 
supplied if required. 


A New INSULATION Tesrina SET. 


The accompanying illustration shows the new obmmeter and 
generator of Mesers. Everett, Edgcumbe & Co. The chief 
advantages claimed for this set are that it is direct-reading, has an 
extremely open scale (about 12 in. long) so that accurate readings 
are possible throughout the entire range, the indications are 
independent of the testing voltage, and are unaffected by the 
strongest magnetic fields, so that it can be used close to dynamos or 
motors; further, it is compact and light. The set works on the 
Wheatstone bridge principle, but is so constructed that the 
insulation is read off directly on the dial, no plugs or switches being 
employed. 

r ordinary insulation testing, the set can be used to read from 
10,000 ohms to 20 or 50 megohms, while for mains testing an 
additional range can be added, so that measurements up to, say, 
200 megohms can be made. For the latter purpose, the set is very 
handy, as the ordinary generator can be used with it instead of 
а cumbersome and messy portable battery; moreover, extreme 
accuracy is attainable, and no calculation is necessary, to say nothing 
of the fact that there are no plugs to get lost, or magnets to be 
adjusted. 

So successful has been the insulation set, that Messrs. Everett, 
Edgcumbe & Co. have adapted it to copper ce measure- 
ments; in fact, a complete set can be obtained 84 x 64 x 6 in., by 
means of which resistances of from one-tenth of ап ohm up to 200 
megohms can be measured without any alteration of connections, or, 
in fact, any manipalation whatever. Either а generator or a 
battery can be used with this set, or, of course, current from the 
supply mains. For the copper resistances, а few Leclanché cells 
are all that are required. 


LUNDBERG'S ACCESSORIES. 


Mr. A. P. Lundberg, of Pioneer Electrical] Works, Liverpool 
Road, N., in his new catalogue of electric light accessories, includes 
а number of interesting novelties, а few of which we select for 


Еа. 3.—LockED COVER ков SWITCHES. 


| description. Fig. 3 shows a patent locked cover which is adaptable 


to Pivot "and “Century " switches. It forms a neat and effective 
method of locking covers of these switches to their bases to prevent 
unauthorised persons from removing same and tampering with the 
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Fic. 2.—LAMP-TESTING WATTMETEB. . 


working parts, The principle can be applied either to fluted or 
to plain polished brass covers or plain porcelain covers. Figs. 4 
and 5 illustrate the Capstan step-by-step switch, as supplied 
to the London County Council for asylum installations for series 
parallel circuits. Both lamp circuits are quite dead when the 


Fic. 4.—CaPsTAN STEP-BY-STEP SWITCH. 


switch is in the “ой” position; efficient rubbing spring contacts are 
provided. In turning the thumb key to the right, the switch is 
locked in each of the various “оп” positions successively—(1) 
series, (2) parallel, by means of an escapement ratchet wheel and 
pawl acting against the controlling spring. A movement of the 
key to the left releases the contact plate from (2)-position into (1) 
again, a further movement breaking the circuit. The controlling 
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spring tends to hold the contact arm in the “ off” position, so that 
quick movements are obtained when thumb key is turned to the 
left. The principle of the switch could no doubt be employed to 
meet several requirements—e g (^) For controlling lamps in an 


` Fic. 5.—DIAGRAM OF CONNECTIONS SHOWING CarsTAN SWITCH 
IN THE "Orr" PosrTION." 


electrolier from one upwards; (b) ав a regulating switch adding 

resistance at each step, and vice versá ; (c) as a two-way switch with 
* off" position between the two ways. T ` 

^ The diagram shows the switch in its off " position; a 30° move- 

ment of the thumb key to the right brings the lamps into series with 

each other, c and р being bridged by the cross-piece а, л and в by 


„ SIMPLEX " Door Сомтаст. IMPULSE Two-way SWITCH., 
segment piece н, Hand > by segment piece 1. A further 30° move- 
ment to the right brings the lamps into parallel with each other, 
A, B and о, р, B and F being bridged by the segment pieces н and 1 
respectively. The cross-piece о forms no part of the circuit in this 
position. The switch allows a double-break action when passing 
from parallel to series, and a quadruple break when passing from 
series to off.“ | 

The "Pivot" switches, single-way and two-way, for flash work 
are fitted (with small base) in & brass box 
asbestos lined апа ebonite bushed and а 
number of these are illustrated in the list. 

The Simplex door contact for lavatory 
lighting, &c., shown in section in fig. 6, is now 
made їп porcelain as well as fibre. The 
terminals are well shielded; the circuit is 
- completed when the plunger is pushed home. 

In fig. 7 we illustrate the '' Impulse" two- 
way switch, which has been designed specially 
for two-way wiring for corridors, staircases, &3. |F 
No current passes through the movable centre, 
and the action is claimed to be very rapid and f 
effectual; it affords a quick double-break from 
each way, independent of operator. Effective || 
8 pring contact jaws are fitted. | T 


% SUNLITS ” REFLECTORS. 


The special angles of the reflecting sur- 
faces of the “Sunlite” Patent Registered 
Reflector have been determined upon after 
much thought and experiment,:and are 
calculated upon scientific lines to give the 
utmost possible radiation, diffusion, and con- 
centration, with minimum consumption of 
electricity. 

At present the reflector is made in three 
sizes, the smallest presenting when made in 
any length, practically a thin line of light of 
great power and brilliancy. One of its great 
featares is its great adaptability for any, con- 
ceivable position where reflected light is re- 
quired. The angle principle referred to, 
combined with the Suu concealed method of 
wiring, applies equally well for one light as 
for a hundred in one continuous stretch. The system was intro- 
duced a few months ago, and for pictare lighting it has been 
especially successful. 


NLITE’’ REFLECTORS 


An illustrated list just issüed by the Воп Electrical Co., of Charing 
Cross Road, W.C., shows a few of the various ways in which it can 
be used. It has been supplied for concealed inside shop window 
lighting, cornice and ceiling work, outaide bracket reflectors, facia 
lighting, &c. The makers use standard articles such as are in 
everyday use, in the way of lampholders and lamps, so that when 
lamps break, replacement can be easily made. 

The Sunlite” reflector is lined with a special heat- resisting mirror 
plate. It is keptin position by nickelled beading, not cemented as in 
the usual practice, thusavoiding the necessity of wasting time in clean- 
ing, which has to be done in the case of metal reflectors. By the small 
recess which is fixsd on one of the outer sides of the reflector, and by 
making the front section of each division detachable, the wiring is 
easily effected, and there is no danger of damage to exposed wires. 


Some Naw FITTINGS. 


The ErEcrRicaL Firrines Co., of 38, Conduit Street, W., bave 
laid down a special plant at their Birmingham works for the more 


Тнк E.F.Co.’s NEw FITTINGS. 


economical manufacture of their artistic electric light fittings. A 
supplementary catalogue has lately been issued showing a few of 
the latest designs they have brought out, and we have selected the 
accompanying three as giving a good idea of the whole. Their 
showroom coatains an extensive exhibition of different styles of 
fittings. Those which we illustrate are supplied either in polished 
brass, oxidised copper or silver. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written оп one side of the paper. Pree use of fictitious names, бс., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may expréss. | 


“ Wokks DEPARTMENT ” writes :—“ In one or two numbers of your 
valuable paper you published the result of an action (legal), entered 
by а supply company, whom I will term A, to prohibit another 
supply company B, from supplying current to a consumer C, 
whose premises were situated within the area granted to ‘A,’ 
although the cables entered the premises at а place within the area 
of B.“ Wil you kindly send me the numbers containing this 
case." 


*." We do not at the moment recall the case to which our corre- 
spondent refers. It is clear, however, that it is illegal for an 
electric supply company to supply energy to consumers outside its 
area, Thus by Sec. 4 of the Schedule to the Electric Lighting 
(Clauses) Act, 1899, it is provided that the undertakers shall not at 
any time after the commencement of the special order, supply 
energy, or erect, or lay down any electric lines or works beyond the 


— — . PS SS GE ST SE I SE DI EI OE, 


Vol. 53. No. 1,354, NovzmsBeER 6, 1903.] THE ELECTRICAL REVIEW. 


788 


area of supply otherwise than under the authority of Parliament, 
or under a licence granted by the Board of Trade under the 
principal Act. If this section is contravened, the Board of Trade 
may revoke the special order on such terms as they think just. So 
far ав we are aware, no case under this section has arisen in connection 
with the supply of electricity, but our correspondent may derive assiet- 
ance from the case of the Gas Light and Coke Co., v. South 
Metropolitan Gas Co., 62 L T. 126, which was decided in connection 
with the supply of саз By Sec 6 of the Metropolis Gas Act, 1860, 
the limits of each gas company then supplying the metropolis were 
defined, and in the result each company enjoyed а practical 
monopoly in its own district. One company, at the request of a 
railway company, placed a meter on a part of a railway station 
lying within the company's limits, and through it supplied gas to 
other parts of the premises situated outside the company's limits 
and within the limits of another company. The Court of Appeal 
held this to be lawful, on the ground that the ‘sale and delivery of 
the gas took place at the meter; but the House of Lords reversed 
thie decision, holding that the gas was supplied where it was con- 
sumed, and therefore that the company was transgressing its 
authorised limits. 

Inasmuch as the law relating to electricity is founded on the 
law relating to the supply of gas, this decision is of the greatest im- 
portance to electrical supply companies. 


LEGAL. 


GREENHOUSE v. SOUTH LANCASHIRB ELECTRIC TRACTION AND 
PowerB Co., Lrp. | 


Is the Lancashire Chancery Court last week plaintiff made a 
motion against the defendant company and the trustee of а deben- 
ture trust deed, for an injanction to restrain the defendants or any 
of their officers or servants or agents from acting upon, carrying cut, 
or giving effect to, extraordinary resolutions purporting to have 
been passed at a meeting of the debenture stock-holders of the 
defendant company, held on October 7th last, and from treating 
the resolutions as having been validly carried. Mr. Grant, who 
appeared for the plaintiff, a debenture-holder in tte defendant. 
company, said the company proposed to create £600,000 mortgage 
debentures and place them in front of the present mortgage deben- 
tures, and the question was whether а majority of the debenture- 
holders could carry that against a minority, the effect being to make 
the first debenture-holders second debenture-holders. The Vice- 
Chancellor directed that the question in dispute should be tried on 


November 16th next. Mr. Hughes, K. C., for the company, stated 


that 80 per cent. in value of the debenture-holders were in favour 
of the proposal. 


CORRESPONDENCE. 


` 


The Central Station Battery. 


On reading the letter in the ELECTRICAL REvrEW of the 
30th ult., I can quite understand why the writer hides 
bebind a pseudonym, also why he chooses the word Elec- 
trolyte —it is a most suitable name judging by the contents 
of his letter. 

I have read the first two paragraphs of this letter over 


апа over again, and I must be very dense, as I quite fail to, 


see anything in them. Is it something funny? Again, 
why does the writer pride himself so unjustly upon being 
such an “observant reader," because he sees in the ELEC- 
TRICAL REVIEW :— 

1. What nobody who reads that paper ever misses. 

2. What was public property before the appearance of the 
REVIEw of September 18th. 

3. Last, but not least, what was and is inserted on every 
advertisement and pamphlet relating to my cell recorder, i.e., 
* Abraham's patent cell recorder." 

Nobody who was blessed with ordinary intelligence would, 
to quote the’ words of *'*Electrolyte " : On reading his 
article, at once jump to the conclusion that they had only to 
buy one of his patent cell recorders . . . . and the battery 
would require no further attention." I am sorry * Elec- 
trolyte has taken my article in this way. І wish he had 
read this as carefully as I have read the aforementioned 
first two paragraphs of bis somewhat wandering letter! No 
wonder “Electrolyte” is afraid that Mr. Abraham’s 
article is calculated to do much more harm than good.” 

Let me remind “ Electrolyte” that one object of my cell 
tester is to save time and labour. Electrolyte” should 
arm himeelf with pencil, note book and voltmeter, and 
carefully take and write down the volte of a (say) 280 cell 


battery every week, perhaps at 3 a.m. on a cold winter 
morning, and he would then welcome my cell recorder, and 
say kinder things about it. 

I must contradict “ Electrolyte’? when he says :—“ That 


-it is usual to take volt readings on the weekly overcharge 


day." This is ло! the case, and, moreover, the volts of a 
battery should never be taken at the end of the weekly over- 
charge, but at the end of an ordinary charge, for obvious 
reasons. For this reason, as I before stated, my cell 
recorder will save not only time but current, which would 
otherwise go to waste. 

Towards the end of his remarkable epistle ‘ Electrolyte ” 
falls considerably * below the tops of the plates,” во to 
speak, by the following statement :—‘ The way, however, to 
keep a battery in order is to do what Mr. Abraham evidently 
80 contemptuously ignores. He saysin his article that cella 
are just looked at to make sure they are gassing.’ This, one 
might say, is the whole secret of the business, &c." 

Now, what I really said in my article was : “ In too many 
cases are the volts of a battery taken here and there and ¿he 
other just looked at to make sure they are gassing.” which is 
quite a different thing. However, that does not matter very 
much so long as 1 assure “ Electrolyte” (whoever he may 
be) that often a defective cell—that is to say, a cell which 
needs attention—will, under certain conditions, gas equally 
with its healthy brethren ; and that cells “ just looked at to 
make sure they are gassing,” and nothing else, will come to 
an untimely end. 

* Last, but not least,” ** Electrolyte” goes on to remark, 
* do not let cells gas too long.” Неге, at least, we have a 
sentence which backs up the use of my cell recorder, and 
which contradicts most of his letter. 

Personally, I should be very sorry indeed to follow 
“ Electrolyte's " advice аз to the “ way to keep a battery in 
order," and I should like to add that my battery is as far 
from the scrap heap as any battery in the country. Nor is 
my cell recorder likely to get there. In conclusion, while 
thanking ~ Electrolyte” for his amusing letter, I would like 
to advise him to get up his subject а little better before 
again adopting the róle of critic, when perhaps he will be 
able to give his name, and not hide his light under а 
bushel. | 


| Arthur J. Abraham. 
Partick, November 181, 1903. 


Au American Discovery. 


We have in recent years been informed from time to time 
by American engineers who are located on this side, of our 
inability to build engines for electric traction work, but it 
is still more amazing to read in the Daily Express of October 
26th of a discovery reported to have been made by Mr. 
Chapman, the general manager and engineer to Mr. Yerkes, 
regarding onr methods of chimney construction. 

In the article referred to we are told that “ British work- 
men will not baild chimneys without scaffolding erected on 
both sides, and are not accustomed to work from the inside 
of a chimney,” all this being given as a reason for employing 
alien labour on the stacks now being built at the Chelsea 
generating station. We are also told that our workmen 
frequently strike for higher wages every 10 ft. they go up. 

Now, Sir, as an engineer who has designed and superin- 
tended the building of numerous chimneys, varying in height 
from 70 to 250 ft., may I say that I have only seen scaffolding 
on the very smallest, but in all other cases the work has been 
done entirely from the inside, and having followed it from 
day to day, I am in a position to prove that British 
workmen can and will do it, and as for strikes, I have never 
experienced such a difficulty. 

As an instance of our inability, we are referred to a 
chimney being built at Wandsworth which I have not yet 
seen, but I have a recollection of seeing a chimney in 
course of construction on the banks of the Regent’s Canal, 
near the New North Road, last year, without any external 
scaffolding, and I am inclined to think British workmen 
were employed on that work ; and I could relate numerous 
other instances, such as Tennant’s chimney at Glasgow, 
another at Greenhithe, both over 300 ft. high, and many 
others 200 ft. high, all built from the inside. 

In strange contrast, I find, on looking in Power for 
March, 1899, several illustrations of an American chimney 
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at the 96th Street Traction Plant, New York, the height of 
which is 350 ft., and find it was scaffolded on the exterior 
for half its height at least, and I have been informed that 
this particular chimney and its foundations were so well 


designed that the whole sunk nearly 4 ft. Have апу of 


our British engineers had such aa experience as this ? 
I enclose a copy of the paper containing this article for 
your perusal. 
Arcturus. 


Steam Turbo-Generating Plants. 


In your issue of October 30th, you print an abstract of a 
paper by Mr. G. Wilkinson on steam turbo-electric 
generating plants. The author gives in parallel columns the 
supposed performance of a 1,400-Kw. set with triple- 
expansion reciprocating engines recently erected by us at the 
Leeds central station, and that of a steam turbine at the 
Newcastle and District Electric Lighting Co.’s works. 

We say supposed performance, because the actual result 
for our set was 19:49 lbs. per Kw., and not 19:9 lbs., and 
this again was water measured into the boilers, and includes 
boiler and steam pipe losses, the actual engine consumption 
measured at the hotwell (as, no doubt, in the case of the 
steam turbine), being only 18°7 lbs. per Kw. 

The turbine was, moreover, running at 237? F. superheat, 
whilst we had about 71? F., which, of course, makes an 
enormous difference. With triple-expansion engines of 
500 B. H.P., running at 25:4 in. vacuum, and with 200? Е. 
superheat, we have obtained 16:1 lbe. per KW., and with 
237^ F. superheat, we should be prepared to guarantee for 
the Leeds engine, something under 16 lbs. per KW., as 
against the 17:78 shown for the 1,750-H.P. turbine. 

Immediately preceding the above comparison, figures are 
given for a Sulzer-Kolben plant with saturated steam and 
24 in. vacuum, and a Parsons turbo-generator with 100° 
superheat and 28 in. vacuum. Such comparisons are, of 
course, worthless and misleading. The 4 im. difference in 
vacuum at 4 per cent. per inch given in the paper means 16 
per cent. to the turbine, and the 100? of superheat another 
12 per cent., as stated, so that after due allowance has been 
made for the vacuum and superheat, the result for the tur- 
bine comes out worse, and not better, than the other. 

Again, the tests of the 500-кү. turbo-alternator at the 
Cambridge electricity works, after 12 months' running, are 
made with 9 Ibs. higher steam pressure, and 2:3 in. better 
vacuum than on the original test, when 24:1 Ibs. per kilo- 
watt was registered. At the 4 per cent. per inch the vacuum 
is good for 13:2 рег cent., and the consumption should have 
come down to'20:92 lbs., or allowing for the working of 
pumps, say, 21:5 lbs., but instead of this, it goes up to 
25 lbs., and yet the conclusion ів come to that the trials 
show that there has been no deterioration due to wear. 

It is, in our opinion, regrettable that advocates of steam 
turbines should make such misleading statements. At the 
present date the turbines of Mr. Parsons’s make or design 
are the only ones having any claim to be considered beyond 
the experimental stage, and the latest tables published in 
the electrical papers giving the figures for 12 months’ run- 
ning, show that these turbines are very far behind recipro- 
cating engines in economy in actual central station work, 
though the results with them on the test plate were sup- 
posed to be good. 

The present booming of the turbine will surely result in a 
serious set back when experience has been purchased at a 
heavy cost by the users. 

Belliss & Morcom, Ltd., 
ALFRED Мовсом, Managing Director. 


Birmingham, November 8rd, 1908. 


P.S.— It should always be borne in mind that the cost of 
obtaining the high vacuum necessary for efficiency with 
steam turbines may become a very formidable item in the 
majority of inland stations. 


Waste of Energy in Tendering. 


Mr. Bloemendal, in your last issue, remarks that the 
question of waste of time and money in uselessly tendering 
to fantastic specifications has the undivided attention of all 
electrical, manufacturing and contracting firms, I cannot 


think that, if this were the case, matters would be in their 
present condition. 

All persons whose business it is to peruse the specifications, 
and tender for contracts with municipal and other public 
bodies, will, I feel sure, agree with me in attributing 
objectionable specifications to the following three causes :— 

First, ignorance on the part of the consulting engineers, 
or, in the case of electrical contracts, of the (sic) surveyor or 
town clerk. 

Second, bumptiousness and an exaggerated idea of their 
own importance on the part of the above persons. 

Third, sub rosa specifications drawn up in such a manner 
as to make it impossible for any but a certain firm to tender 
exactly in accordance with the specification. 

This is particularly applicable to meter contracts. How 
often is some insignificant detail made a condition of the 
contract, in order to keep off all but the makers of a certain 
meter, which is preferred, let us hope (though very feebly), 
from disinterested motives. 

To return to the main question, co-operation on the part 
of the firm concerned, is, of course, the only solution. Not, 
however, in the manner mentioned in Mr. Bloemendal's 
letter. An alternative method would be for, say, 50 of our 
leading manufacturing and contracting firms to unite, in 
appointing ап automatically-changed committee, to examine 
all specifications, and blackball those of an improper or 
undesirable character. This would do а vast amount of 
good to the industry at large, not only by saving contractors 
а great deal of trouble, but by forcing municipalities to 
employ persons competent to draw up specificationg which 
1955 bring tenders from firms capable of properly fulfilling 
them. 

R. A. 


I, too, have read with considerable interest, Mr. E. K. Scott's 
article on this matter, and heartily concur with Mr. Arthur 
Bloemendal that something ought to be done to mitigate the 
heartless waste of time and money, which is not only be- 
coming a drag on our progress, but as Mr. Scott justly pointe 
out, a loss to the profession. 

I would go even further, and add that it is a decided loss 
to the country; as, for instance, if the brains, experience, 
and energy at present tbrown away in fruitless. work of this 
kind were given to other and more profitable employment, 
it would considerably improve our economy in production. 
Nor is this latter of lesser importance, considering the strength 
of argument relating to this want, which has followed in the 
train of fiscal controversy. 

When а dozen specifications are sent to as many con- 
tractors for a particular contract, the value of which may 
not exceed £250, and each contractor, in the process of 
compiling his estimate, must obtain minor estimates from 
five or six different manufacturers, you get quite a mild 
example of what takes place every day. The contractor, and, 
in turn, the manufacturer, are losing patience at this kind 
of thing, and justly so. 
` I cannot but think that the remedy must lie with the 
consulting engineer, who, if alive to his own interesta, 
would, no doubt, willingly respond to а united appeal ; and 
I also feel sure that, in the event of the consulting engineer 
being equally favourable to the 12 firms, the members of 
such firms would infinitely prefer to be one of four selected 
to compete on three different occasions rather than be placed 
in the ridiculous position of one in twelve. 

For such united appeal we must look in a great measure 
to the manufacturers’ and contractors’ associations, with the 
hope that the series of papers to be read at the forthcoming 
meetings may form a good augury, in that. some of the 
subjects are more or less akin to this question. 

Many thanks are due to Mr. E. K. Scott for so oppor- 
tunely bringing forth his views, which must appeal to all 
self-respecting and patriotic members of the profession, and 
it is the duty of one and all to give his remarks their serious 
attention and united support. 

The sooner a definite understanding is arrived at, the 
better it will be for the manufacturer, the contractor, the 
consulting engineer and the country. 

Duncan Watson, A.M.I.E.E., 
Mem. Soc. Eng. 
London, W. O., November 3rd, 1908. | 
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Electric Pumping for Mines Drainage. 


In your issue of October 23rd you refer to electric pumps 
being put in and used by the South Staffordshire Mines 
Drainage Commissioners. | 

Living in this district, I know the probable number о 
pits at work and the number closed; the latter, I am sorry 
to say, outnumber those that are at work by a large 
majority. 

If the Commissioners pump so much water by their pump- 
ing engines in the various districts, does it clear the pits on 
the lower benches ? Does not the water they pump go into 
the canals? The canal company’s pumping engines keep up 
the level of the canals. Where does the leakage from the 
canals go to? Is it not a well-known fact that if they 
pumped over a certain amount in a certain time, the 
property in the locality would cave in ? 

If it is proved that electric pumping is cheaper than steam 
pumping, then let the mines drainage steam pumping engines 
stop, and let each colliery have its own motor, or, where 
there are several pits on the same level, let the masters com- 


bine and pay so much between them for electric pumping. 


They would then pump in the vicinity of the coal and not, 
ав at present, with a few engines per 100 sq. miles. Pumping 
would then be done at the actual place required. 

There are dozens of pits in the district where coal is 
known to abound in thousands of tons, and not such a great 
distance from the surface, but which, in my estimation, can 
never be got until the Mines Drainage alter their methods 
and charges. I believe that with electric pumping (indi- 
vidual) best thick coal could be got and delivered at the 
door for 68. a ton. 

If the rubbish from one pit or pits was tipped down the 
others which were known to be actually worked out, there 
would not require so much pumping. Property would 
increase in value, and trees and plants could be planted on 
natural soil, beautifying and increasing the value of the 
land. а 


[А reply to our correspondent would involve a dissertation 
on the whole matter of mines drainage, together with a 
defence of the existence and methods of the Drainage Com- 
missioners, and this, however interesting, would be somewhat 
out of place in this journal. 

We drew attention in our note to the latest development 
іп the use of electricity, pointing out especially how many 
advantages it had over the use of steam pumps, but we had 
no intention of raising a discussion on the question of the 
comparative efficiency of individual or organised manage- 
ment of the pumping operations, or on the many other 
technical and commercial points raised by our correspondent. 

We may say, however, that it is always open to any mine 
owner to make his own arrangements for keeping his 
workings clear of water, and in some cases this has proved 
advantageous, Some, again, do part of their pumping, and 
are helped by the Commissioners. 

Only last Saturday permission was given by the mort- 
gagees to the Commissioners to proceed with their engineer's 
scheme for the further unwatering of the Tipton district, at 
an estimated cost of £68,000. If this scheme, which makes 
пее of electricity, Mond gas and steam, fails, then both the 
Mines Drainage Commission and the Tipton coalfield will be 
hopelessly submerged. 

It behoves gentlemen like “ C" to bury their differences 
of opinion and to work for the success of this last and brave 
effort.— Eps. Erec. REv.] 


Single-Phase Alternating Current Motors. 


Notwithstanding anything that Mr. Schüler has said in 
his letter in your issue of the 30th ult., I do not see any 
reason for correcting the statement I made on October 23rd. 
I was not, at the time, in а position to deal with anything 
beyond the performance of the motor in question, not having 
ab that time geen Mr. Schüler's specification. 

I take it that the novel features involved are high starting 
torque with а low starting current in combination with the 
total absence of sparking during that performance. 

This had already been achieved by me, and the motor I 
had designed possessed, in addition, the advantage of unity 


as power factor, and offered the possibility of varying the 
speed over a very great range. 

Mr. Schiiler now deals with the question of patents, and I 
am quite willing to follow his lead, and at the same time set 
his mind at rest as regards his patent making any of mine 
null and void. It may be of interest to him to learn 
that I had at one time considered the advisability of claim- 
ing what forms the substance of his patent, viz., the use in 
a single-phase motor of an ordinary direct current winding 
connected toa commutator and to slip rings, such motor 
being started as a repulsion motor in the first stage, and run 
up to speed, when required, with the help of resistances 
between the slip rings, as an induction motor. I would 
have claimed such an arrangement simply for the sake of 
covering as much ground as possible, and not with any 
intention of using it in my motors, as I have found during 
my experiments that this scheme possesses very serious dis- 
advantages. Having instituted a careful search, however, T 
came to the conclusion that in view of a number of previous 
patents and publications, also in view of the state of our 
general knowledge, it would be difficult for me to uphold 
any such claim. The matter was finally settled for me 
when I was credibly informed that this very disposition 
had been in use for the last two or three years at the Central 
Technical College in London. In the meantime I had 
developed more useful windings and also an efficient means 
of preventing sparking, the specification for which will be 
published shortly. 

No device seems to be included in Mr. Schiiler’s arrange- 
ments for meeting this difficulty, and althongh it may not 
be very serious with small machines, with large ones it 
becomes very troublesome. 

Mr. Schüler has, no doubt, also made a search before 
applying for his patent, and has evidently come to an opinion 
differing from mine. Should he prove to be right, he is 
quite welcome to reap all the benefit that he can from his 
better judgment. 

Val. A. Fynn. 

Bradford, November 3rd, 1903. 


Electric Welding. 


Will any reader kindly inform me as to the best method 
or system to use to electrically weld sheet-steel drums ? 


Welder. 


Jointless Section Coils. 


With regard to Mr. Leslie Miller’s letter in your last 
issue, may I claim a small portion of your valuable space in 
order to rectify some of Mr. Miller's statements ? 

The “ jointless winding of the secondaries of induction 
‘coils, though possibly not described or patented in this 
country, is by no means new, such system having been em- 
ployed by a well-known Continental firm for a period of 
over 20 years, and coils built by this firm have been largely 
imported into England during at least 12 years. Incidentally, 
it may be well to mention that no such makeshift method as 
string or thread fastening is resorted to. 

Moreover, a patent (Swiss) was granted to a Swiss firm for 
а similar and even better system about three yeara ago, and 
this system has been fully described in some Continental 
publications. As it seems to follow up the idea underlying 
Mr. Miller’s method to its fullest possibility, I annex a 
diagrammatic sketch. 

It will be seen that by this means the thickness of the 
insulation increases almost proportionally with the potential 
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difference between the several portions of the winding, and 
that without materially affecting the utilisation of the 
winding space. 

E 
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The machine which carries out this winding has made it 
possible to produce coils on this principle as cheaply as 
ordinary coils. 

Mr. Miller ratlier overstates his magnanimity in giving me 
an opportunity to oppose his patent! The fact ie, that he 
drew my attention to а statement in one of my advertise- 
ments, which mentions a certain number of sections in the 
secondary, and since neither this particular detail nor the 
absence of joints in the recondary—as apart from Mr. 
Miller's design of his special machine for winding сап form 
the subject of а valid patent, I did not go to the trouble 
of opposing his patent. 

So long as the English patent is granted without an 
exhaustive official search on the part of the Patent Office 
for anticipations, it is a matter of great importance to the 
inventor to assure himself that the foreign patent records, ав 
well as those of this country, do not contain the subject 
matter of his claim. 


A. W. Isenthal. 
London, November 2nd, 1908. 


Wireless Telegraphy. 


I note your comments on Mr. Bentley’s letter in the last 
issue of your paper. 

Practical experience of wireless telegraphy is confined to 
few persona, and, so far as the most advanced system is con- 
cerned, is restricted almost entirely to the staff of our com- 
pany. It is not, therefore, surprising that a good deal of 
misapprehension and ignorance should exist generally as 
to the possibilities and limitations of this system of tele- 
graphy. 

A very superficial examination, however, of inherent pro- 
babilities should lead any intelligent person to conclude 
that the pretensions to syntony are not shown to be un- 
founded, because under the circumstances described at the 
Yacht Races interference resulted. To pretend that under 
no circumstances can interference take place by other wire- 
less telegraph instruments, or by apparatus installed for the 
special purpose of cansing interference, would be obviously 
ridiculous. 

In order that a message may be received on a tuned 
instrument, waves of a certain length must be transmitted 
from an instrument within range. It seems almost too 
obvious to require to be stated that, if a second transmitter 
within range begins to work with the same wave-length, 
there will be received at the receiving station messages from 
both instruments, with resultant confusion. Nothing has 
ever been said or written by Mr. Marconi, or by the responsible 
representatives of this company, to the contrary ; nor do the 
quotations you give from statements attributed to Mr. 
Marconi in any way support the contention that he has ever 
pretended that under no circumstances could interference 
result. A moment’s intelligent consideration would show 
that, for the reasons referred to above, such a contention 
would be ridiculous. Judging, however, from the quotations 
you give, and the deductions you draw from them, you appear 
to think that, because со similarly duned, circuits cannot 
be worked simultaneously within range of each other, 
therefore our contention is disproved that it is practicable to 
ue two differently tuned circuits within range of each 
other. 

The claims made by Mr. Marconi with regard to syntony 
—claims which have been established by independent experts 
of the highest standing, notably by naval officers, who have 
had a special interest, in and special opportunities for study- 
ing this question—are not that under no conceivable circum- 
stances can messages sent between two stations be intercepted 
by another station, or that, under no circumstances can they 
be interrupted. "To make such a claim would be to attribute 
to wireless telezraphy an immunity from interference which 
certainly cannot be claimed for any other system of tele- 
graphy. 

The claim made by Mr. Marconi is that it is practicable 
to work simultaneously many differently tuned wireless tele- 
graph circuits without interference bet«een them, or inter- 
ception of messages. Nor is it of special importance— 
although, of course, it would be, in the present stage of 
legislation in the matter, convenient to secure immunity 
from interference and interception under all circumstances. 
What is of importance is that it should be possible, in а 


properly organised system, to work many circuits simulta- 
neously without interference and interception. 

In this respect wireless telegraphy is iu no worse, and 
perhaps in a slightly better position, than ordinary tele- 
graphy. It is a matter of common knowledge that many 
legitimate applications of electricity may, and have, interfered 


very seriously with land telegraphs and submarine cables. 


It would, however, be foolish to condemn submarine cable 
telegraphy and land telegraphy, and to describe, for example, 
the system of cables landing at the Cape as an absolute 
failure, because at one time their working was most seriously 
disturbed by the electric trams. What we are concerned to 
know is whether it is practicable to carry on in the vicinity 
of land telegraph systems and of the landing points of sub- 
marine cables, without disturbance to them, an application 
of electricity of great value to the community—viz., electric 
traction. It is a matter of common knowledge that the diffi- 
culty has been solved generally, and was solved in the parti- 
cular instance quoted. Ву the adoption of suitable precau- 
tions, it has been found practicable to continue to work the 
submarine cables and at the same time to run the Cape 
electric trams. 

Examples might be multiplied. The telephone lines of rival 
systems may be run in such a fashion that persons using one 
system cannot secure the secrecy of their messages ; bat the 
question is not whether it is possible for the messages to be 
intercepted, but whether it is possible to devise a system of 
telephony in connection with which such interception does 
not take place. 

We do not say that our wireless telegraph system cannot 
be interfered with, or that the messages cannot, under any 
circumstances, be intercepted. We merely claim that witha 
properly organised system it is practicable to carry on, within 
a small area, simultaneously, many different communications. 

The experiments recently made with our high power station 
at Poldhu and the Lurania, when messages were transmitted 
daily over distances ranging from about 350 miles to about 
1,500 miles (mid-ocean) are evidence in point. We do not 
claim that no station can under any circumstances be inter- 
fered with by Poldhu, but merely that it is practicable to 
work this high power station, and at the same time work the 
ordinary connections between ships at sea within range of 
the big power station and between these ships and shore 
stations at a very short distance from Poldhu station. 

It is natural that the public, to whom wireless telegraphy 
appeals as something almost incredibly marvellous, should 
be sceptical as to the claims put forward by the company 
which is itself working the patents. But I may point out 
that these claims as to syntony—such claims as we make, 
and as Mr. Marconi has made—have been clearly established 
in the presence of independent expert: acting for their 
Governments, and other parties with whom we have been 
contracting. 

The official narrative of the combined manœuvres of the 
Mediterranean, Channel and Cruiser Squadrons in 1902, 
which you recommend Mr. Bentley to read, has no bearing 
whatever upon the claim mude by our company with regard 
to syntony. No ship of those squadrons carried our tuned 
apparatus, the apparatus on board being untuned apparatus 
supplied by us to the Admiralty in 1900. 

I am unable to judge whether your strictures will be 
regarded by your readers as fair and moderate. It is 
important, however, that if they are to arrive at a just con- 
clusion, they should have the facts before them—what we 
claim, with what apparatus, and what evidence there is of 
the truth of our contentions. Wedo not claim that our 
apparatus cannot be interfered with under any circumstances. 
We claim that we can organise a system of many circuits, 
working within a small area, which will not interfere with 
each other. We do not regard as evidence of the failure of 
our syntonised apparatus the fact that there was confusion 
between the squadrons using our unsyntonised apparatus. 

I say, unhesitatingly, that in some respects we are ina 
better, and in all respects, in as good a position, as all ordinary 
systems of telegraphy. The persons concerned with sub- 
marine cables and land telegraph lines have to consider not 
whether in any circumstances it is practicable to upset the 
lines, but whether it is practicable to organise a service which 
will not be interfered with, given the observation of certain 
precautions, both by themselves and by other persons. 

The common retort of people who examine the subject 
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superficially—that anyone who chooses to work a wireless 
telegraph station may interfere with an organised service— 
does not seem to me to be serious criticism against the 
utility of wireless telegraphy. A similar statement might 


be made with regard to land telegraphy and telephony 


in our towns. If anyone were allowed to run at 
will all over a given area wires carrying electric currents, 
serious disturbances would result; and even where 
the running of such wires has been restricted to cer- 
tain persons, and where all have been concerned solely 
with legitimate services, disturbance has resulted, and 
special legislation has had to be enacted. 

At the Yacht Races there was malicious interference, that 
is, apparatus worked simply for the purpose of preventing 
the transmission of certain persons’ messages; and there 
may also have been interference from genuine attempts by 
different persons to transmit messages, Having regard to 
the circumstances, the words “failure”? and “ success are 
not applicable. It would be & misuse of words, in connec- 
tion with ordinary telegraphy, to denounce as a“ failure“ 
the transmission of only 70 per cent. of the messages handed 
in, if, for example, an electric traction system in the neigh- 
bourhood was sending heavy currents through the earth, or 
there were allowed close to the lines of the telegraph com- 
pany in question other telegraph lines in connection with 
which certain specific arrangements had not been made with 
the express purpose of preventing interference with the 
neighbouring circuits. 


Marconi’s Wireless Telegraph Co., Ltd., 
Н. Сотнвевт HALL, Managing Director. 


London, November 3rd, 1903. 


[Our reply last week, together with our original article, 
are, we think, a sufficient answer to such arguments as can 
be deduced from this letter of Mr. Cuthbert Hall. We are 
glad to note that the Marconi Co. now admit the limitations 
of syntony.—Ens. Екс. REv.] 


[A correspondent wishes to know who supplied the elec- 
tric light fittings for the House of Lords and House of 
Commons. ] 


BUSINESS NOTES. 


Stellite Telephones. — The Electric and Ordnance 
Accessories Co., Ltd., have issued а 12-page leaflet dealing with 
the Stellite central battery exchange system of telephony. A full 
description is given in the pamphlet, but we may draw attention to 
some of the leading points. The system has only one central 
battery, and a great saving is thus effected in the initial outlay and 
also in maintenance charges. The power may be obtained either 
from primary or secondary batteries, and for large installations & 
special motor-generator is supplied which has three windings on 
one armature where it is desired that the ringing current may be 
alternating. If direct current is used for ringing as well as speak- 
ing, the makers generally recommend that a battery of Leclanché 
cells or of accumulators be used. As it is not necessary to use any 
battery or box at each station, the company have been able to design 
instruments which are neat and compact. They are arranged to be 
used either as wall or table sets, and the conversion is made with- 
out any addition of loose parts. The switchboard has been designed 
to combine all the latest improvements in telephony, whilstavoiding 
the complications The calling and clearing indicators are all self- 
replaciog, and being under cover are not likely to get out of order. It 
is claimed that absolute secrecy is obtained with this system, 
although, if desired, the switchboard can be arranged so that the 
operator can come into circuit at will. The company will send a 
copy of the list (No. B. 41) to any applicant. 


Turbine Generators.—The British Schuckert Electric: 
Co.. Ltd., has received an order through Messrs. Willans & Robinson, 
of Rugby, for a 1,000-kw. continuous current generator for Mesars. 
К. & W. Watson's works at Linwood, N.B. The generator, which 
will be directly coupled to a steam turbine supplied by Messrs. 
Willans & Robinson, will generate & current of 4,000 amperes at. 
250 volts pressure, and will be sub-divided into two separate portions. 
each of 500 Kw. capacity placed in tandem upon the continuation of 
the turbine shaft. 


Italy.— The firm of La Sociéta Italiana de Elettricita: 
Siemens, of Milan, has changed its title by the addition of the 


word Schuckert. At the same time the capital has been increased 
to £20,000, 


Electrical Wares Exported. 


Winz mme Nov. 4TH, 1902. 


Alexandria.. ss . Value £21 
Auckland ee ee ee se 6 
Bombay А 798 


Cape Town oe i М 

з Elec. cranes 210,100 
Colombo AM M 5 123 
Copenhagen. Teleg. wire 49 
Durban sa Es ae .. 201 
East London го ee ee 1,113 
Fremantle .. as se ss 85 
Gibraltar. Ме кА es 89 

Hamburg 2 "T ax. “12 
Hong Kong.. sx > . 140 
Launceston vs ES € 88 
M Adras ee ee ae ee 93 
Malta si ёа Sx .. 145 
Melbourne .. Я А es 72 
T Teleg. wire . . 2,505 
Perth ө е T . 83 
Philadelphia г vis 8 50 
Port Elizabeth  .. - .. 256 
Progreso. Teleph. mat. és 70 
Rangoon... s ри 15 
Bt. Petersburg 5% oe 089 
»" 7 cwt. teleg wire 
Shanghai .. T ме - 22 
Stockholm. "eleg. wire К 28 
Sydney sd T ә . 365 
ii Teleg. wire s eO 118 
Trinidad oe ee ee a5 
Valparaiso ee ee ee oe 30 
Wellington ee ee ee es 315 
Yokohama .. че T .. 10 


Total . £20,671 


Weak mom Nov. 3RD, 1903. 
Alexandria .. ee Value 20 
é э 


Amsterdam. T . 
Azores 7, i. m" 9000 
Bombay - ee oe ee 90 
Buenos Ayres КУ ia .. 157 
às Teleph. cable .. 1,050 
Caloutta “+ à ve ee 1,215 
is Teleg. mat, .. .. 770 
Cape Town .. - dee M 45 
Chinde 59 


Delagoa Bay. Teleg. mat... 7,321 
Durban x 955 vs . 

25 Teleg. mat. ЕА $3 83 
East London és a .. 77 


Fremantle. ie vs .. 416 
j Teleg. mat... S 225 
Ghent ee ss ais - 85 
Gothenburg. ss vx e 15 
Hamburg .. "m E = 80 
Hong Kong. Teleg. mat. se hl 
Kingston, Ontario E Bs £0 
Maceio T oe es oe 21 
Mad ras эе ee ee ee 828 
Melbourne .. ie Cl ces . 145 
ЕА Teleg. cable.. . 1,580 
Penang. Teleg. mat. .. Za 19 
Perth . е eae ee ee . 161 
эз Teleg. mat. .. oe 60 
Port Elizabeth .. з ee 432 
ñ Teleg. mat. .. zi 50 
Port Said oe ee oe 68 
Rio de Janeiro  .. 2x е 74 
St. Petersburg йа i .. 100 
d Teleg. cable .. 115 
Shanghai xs es oo 217 
Singapore. Teleg. mat. eo 716 
Stockholm. Teleg. mat. te 19 


5 Teleg. wire e. 170 
Sydney ee ee oe ee 614 
Toronto ss ae 85 


Vanccuver, B.C. Teleg. apps. 10 


Foreign Goods Transhipped. 


Sydney. Elec. appliances Value £60 


Vera Cruz. Elec. cable.. ee 2,488 
Wellington .. ET és .. 20 
5 Teleg. mat. ee 1,120 

` Yokohama .. ёз 25 oo 201 
Zanzibar es ss 20 
Total ee £223,522 

Brussels. Elec. mat. .. Value £80 
Fremantle. Elec. mat. . . 1,117 
Lisbon. Teleg. mat. 2s 17 


Port Elizabeth. Elec. mat. .. 97 
Total . . £1,811 


— — 


Manganese Steel. —Messrs. Hadfield's Steel Foundry 
Co., Sheffield, have, during the past month, obtained the following 
new tramway contracta for points and crossings in their patent 
"Era" manganese steel: — Paisley Tramways, through Messrs. 
Murphy & Sons; King’s Norton Tramways, through Messrs. Black- 
well & Co., contractors; Scarborough Tramways, through Edmund- 
son's Electricity Co. (all special junctions, &c., for this work are 
also being built by Messrs. Had field); Brighton Corporation Tram- 
ways, for extension lines, as recorded in our last issue (all previous 
work at Brighton has been in crucible cast-steel) ; Aston Manor 
Tramways, through Mr. G. Trentham, contractor; Edinburgh Tram- 
ways Co.; Liverpool Corporation Tramways for 12-ft. pointe, &с.; 


and Sheffield Corporation for 12-ft. points, &c. 


Lamp Works for Mexico.—Large works for the 
manufacture of incandescent lamps are about to be establisbed in 


Mexico. 


Football.—Veritys’ Athletic Club played their first away 
match on Saturday last at Bailey’s Lane, Stamford Hill, against 
Ashby, and proved successful by 12 goals to nil. A feature of the 


game was the 


play of “ V." captain, W. M. Longhurst, who 


delighted the spectators with a grand shot from close on the balf- 
way line which clean beat the home goalkeeper all the way. Next 
Saturday Veritys play the Peel Institute on the former's ground, 
Piper's Field, Manor Park, Highgate, N. 


Catalogues and Lists,—The PERFECTA SEAMLESS STEEL 
Tuse Co., LTD., of Plume Street, Birmingham, have issued a new 
price list (No. 3) in which they detail their steel conduit system for 


electric wiring. 


It is manufactured in two classes, vis., light con- 


duits, which are united to themselves and to their fittings by being 
lightly driven home ir very smooth-bored interiors, and heavy 
gauge conduits, which are connected with each other and the 
fittings by accurately screwed joints. Brazed and unbrazed, seam- 
less, welded and brass-cased conduits and a variety of couplings, 
bends, tee-pieces, junction boxes, and во on, are illustrated and priced 


in some 50 odd pages. 


The MrTALLIC SEAMLESS TusE Co, Lro., of Wiggin Street, 
Birmingham, bave just sent usa copy of their new catalogue of 
metallic steel conduit and accessories for electric wiring. A table 
stating the wiring capacities of different diameters of conduits, 
light and heavy gauge, is followed by some details of the Bayliss 
patent grip system for obtaining metallic connections. The list is 
well illustrated with blocks showing various fittings and accessories, 
split tees, crosses and bends, branching and jointing boxes, ceiling 


roses, 


Мезввв. Tuomas 8мгтн & Sons, of Old Foundry, Rodley, near 
Leeds, have issued a neatly illustrated pamphlet of their steam and 
electric cranes. The works are fitted up with electric lighting and 
driving plant, and electrically-driven cranes of the latest types 
and other machinery is to be seen there. The illustrations show 
long radius fixed, adjustable jib and yard locomotive cranes, three- 
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motor and one-motor overhead travellers, electrio Goliaths, hoists 
and derrick cranes. 

Messrs. Влутлвѕ, JONES & Bayrıss, LTD, of Victoria Works, 
Wolverhampton, have issued a pamphlet describing the “ Helicoid ” 
lock-nut, they having acquired the patente, machinery and good will 
appertaining thereto. 

Messrs. Млвкт Bros. & Co, of 38 and 39, Beach Street, Barbican, 
E.C., have issued a new catalogue of electrical accessories for the 
1904 season. А large variety of lampholders, nipples, tumbler 
switches, main switches, wall plugs, fuse and switchboards, 
measuring instruments, arc lamps, wires, fans, motors and many 
other things are shown in Sec. 1 (86 pages); Sec. 2 is devoted to 
electric bell and telephone apparatus and novelties. 

Messrs. B. WEavER & Co., of 22, Rosoman Street, Clerkenwell, 
E.C., have brought out some wall sheets of dimensioned drawings 
of many sizes of “ Ebonestos” insulating switch handles, bushes 
and nipples, which they hold in stock, also lists giving prices per 
gross. 

Messrs. W. F. BTANLEY & Co., Ітр., of Great Turnstile, W. C., 
have issued & new catalogue (G), in which they give illustrations, 
prices, and so on respecting their engineering, surveying, drawing 
and other instruments. 

A catalogue of Röntgen ray electro-medical and Finsen light 
apparatus bas been received from Мв. Max. Коні, of Chemnitz. 
In some 150 pp. such apparatus is fully described, illustrated and 
priced. The letterpress is in German. 

The BRITISH THomson-Hovsrcn Co., Lro., has issued the follow- 
ing new lists:—No. 155, relating to induction motors; No. 156, 
dealing with enclosed arc lamps, and containing numerous illustra- 
tions of the lamps themselves and views of places lighted with them ; 
No. 157, describing patent oil switches; and No. 158, detailing 
overhead trolleys. 

The CLEVELAND CRANE AND CAR Co., of Wickliffe, Ohio, has 
placed before us a number of its bulletins :— F, showing the Arming- 
ton electric hoists ; G, describing the Cleveland hand and electric jib 
cranes; H, detailing hand-power cranes; and J, devoted to electric 
travelling cranes. 

Messrs. R. E. & C. MansHALL, electrical contractors, of Clarence 
Street, Cheltenham, have published а very attractive pamphlet of 
24 pp., in which they give certain Notes on Some Uses of Elec- 
tricity.” The object of the notes is to persuade the general public 
to become electric Jight users. The good points of electric illumina- 
tion are well driven home, and a very lengthy list of Corporation and 
private installation contracts carried out by the company occupies 
the last few pages. 


*Kleenall."—This is the name of a material which 
has been produced and patented by Mr. W. Drybrough, of the firm 
of Boardman Bros., Manchester, for cleaning engines or machinery, 
and is free from size, dust, grit or otherdeleterious material. It іва 
cloth woven of the softest possible cotton yarn, absolutely pure as 
it comes from the spinner. Many things have been employed up to 
the present time by engineers for cleaning purposes, such as waste, 
bleached or otherwise, washed rags, washed meat cloths bleached or 
unbleached, but as soon as the fibre, whether in waste or in other 
material, bas been bleached, its absorbent properties are reduced to 
a minimum; Kleenall“ is claimed to contain cotton fibre in 
its perfect state, and the absorbent properties are fully retained. 
One of the great disadvantages of waste is the fact that it falls to 
pieces. “ Kleenall" is supplied in cloth form in rolls, and it is 
only neceesary to cut off the quantity required from the roll. 
Every inch or ounce of the material can be used for cleaning 
purposes, thus effecting considerable economies. It is further 
claimed that its absorbent properties being all retained, it will take 
a much longer time to become impregnated with oil or grease than 
any other material at present in use. It is supplied in 25, 50, 
and 100-yard rolls, and consequently will take up very 
much lets space in store, than its equivalent in, say, ғрогре 
iy waste or rags, and it is made up in widths of 14 in., 22 in. 
and 44 in. 


Trade Announcements.—Messrs. W. H. Allen, Son 
and Co., Ltd., have appointed Mesers. Inniss & Riddle, City 
Chambers, 82, New Street, Birmingham, to represent them in 
Birmingham and the neighbourhood. 

Meesre. L. M. Ericsson & Co., Ltd., kave removed from Temple 
Chambers to Byron House, 82 to 85, Fleet Street, London, Е.С. 

The firms of W. D. Palmer & Co, mechanical, electrical, ard 
water-power engineers, at 50, Wellington Street, Glasgow, and Neil 
Taylor & Co., electrical engineers and contractors, 74, York Street, 
Glasgow, and 89, Bank Street, Coatbridge, have been amalgamated, 
and will be carried on under the name of Palmer & Taylor. 


Books Received,— La Telegraphie sans Fil, L'œuvre 
de Marconi" by E. Guarini. Translated from the Scientific 
American. Brussels: Ramlot Fréres & Sceurs. Fr. 2.50. 

" А Handbook for the Electrical Laboratory and Testing Rcom,” 
by J. A. Fleming. Vol. II. London: The Electrician Printing 
and Publishing Co., Ltd, Price 14s. 

“Gas and ОП Engine Management," by M. Р. Ball. 
Crosby Lockwood & Son. 1903. 

“Science Abstracte," Sections A and B. Уо]. VI, Part 10. 
London: E. & F. N. Spon, Ltd. 1e. 6d. each. 

" Electric Lighting and Power Distribution," Vol. IL, by W. P. 
Maycock. London: Whittaker & Co., 1903. 78. Gd. 


London : 


New Intercommunication Telephone Set.—A new 
automatic intercommunication telephone set has recently been 
brought out by the Consolidated Electrical Co., Ltd., of Canonbury, 
which possesses some interesting features. The set has been designed 
to compete with instruments of foreign manufacture. The quality of 
the instrument, with regard to both material and workmanship, is 
of the highest class, while the desigu is neat. The patent consists 
principally in the fact that it is possible, with this apparatus, to 
manipulate the keys whether the converser be on the cradle or not. 
This, it is stated, is not possible with any other apparatus of similar 
type. This detail alone makes the instrument of great value, as, in 
using an instrument constantly, it is annoying when one has finished 


speaking to one person to have to put the “ converser" back on 
the cradle before ringing another person. The instruments 
are made in three different varieties—table form, the ordinary 
wall form, and а new pattern of wall form having a desk 
and battery box combined. There are six standard sizes—namely, 
5, 10, 15, 20, 25, and 30 lines. All the instruments are fitted with 
the company’s standard converser, of the same pattern as is used for 
their most expensive instruments. 

Judging from a sample set which we bave before us, the finish 
and workmanship of the apparatus are of a very high quality. The 
appearance of the ordinary wall form is shown in the above 
illustration. 


Bankruptcy Proceedings.—A motion arising out of 
the failure of William P. Durtnall, electrical engineer, 85, Finsbury 
Pavement, E.C., and Caversham Road, Reading, came before Mr. 
Justice Wright sitting as Bankruptcy Judge, on Monday, in the 
King's Bench Division of the High Courts of Justice. The debtor 
failed last November with liabilities £1,464 3s. 7d., ranking against 
assets valued by him at £1,119 19a. 10d. Mr. Wallace, К.С. (with 
him Mr. Elliott) appeared in support of the motion which was 
brought by Mr. Percy Mason, and asked for a declaration that a 
sum of £154 4s. 9d., which the applicant was ordered by the Court 
on March 16th, 1903, to pay to Mr. E. Н. Hawkins, the trustee of 
Durtnall's estate in bankruptcy, was money properly expended in 
the interests of the creditors, and in and about preserving the assets 
of the bankrupt under а deed ot assignment dated May 22nd, 1902; 
or in the alternative that the same was a just allowance to wbich 
the applicant was entitled out of £241 178. 11d. which he recovered 
іп an action against Wyman & Sons, Ltd., in connection with a 
contract for the installation of electric light and power at 
ihe Reading works of that firm. Мт. Clayton жав briefed 
for Mr. E. H. Hawkins, the trustee, to oppose the motion, and Mr. 
J. B. Matthews intervened on behalf of Mr. Ernest Roberta, who 
asked the Court to вау that а charge of £142 10s. and interest given 
to him by the debtor upon the money coming to the estate from the 
Wyman contract formed a first charge upon the assets in the bands 
of the trustee. Mr. Wallace explained that Mr. Mason was 
appointed the trustee under а deed of arrangement in May, 1902, 
executed by the debtor. Whilst he was acting as that trustee with 
the sanction of a Committee of Inspection, he spent certain moneys 
in the completicn of Wyman’s contract, the Committee being of 
cpinion that it would be to the benefit of the creditors to expend 
the money in that way. Some months afterwards a petition was 
presented by one of the creditors who stood ont forthe decd of 
arrangement. Mr. Durtnall was made bankrupt in due course, and 
Mr. E. Н. Hawkins was appointed as trustee in the bankruptcy. 
Then arose the petition of Mr. Mason, who bad expended £160 
in connection with the Wyman contract in order to complete 
it, and an application was made by Mr. Hawkins to the Court that 
Mr. Mason should pay over the moreys he had expended as being 
moneys of the estate. On March 16th, 1903, the Court made an order 
for the moneysin question to be paid over to the bankruptcy trustee 
under certain conditicns. The Court at the same time gave leave 
for an action commenced by Mr. Mason against Wyman & Sons, Ltd., 
to be continued by Mr. Hawkine, on the indemnity of Mr. Mason, 
who undertook not to compromise the action without the leave of 
the Court. The action came before the Court on July 28th, 1903, 
when Wyman offered to settle by paying a sum of £400, which 
was to include costs. By the leave of the Court that сег was 
accepted. The £400 was reduced to £241 by the costs of the action, 
and from that balance Mr. Mason asked to be paid the £154 he had 
expended on the Wyman contract when acting as trustee under the 
deed of arrangement. Не also asked to be paid £25 as an allowance 
for acting as trustee under the deed. Those payments would 
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reduce the balance received from Messrs. Wyman to about £60. Mr. 
Clayton said Mr. Hawkins was willing to give up to Mr. Mason 
every benefit that had been received from the Wyman contract pro- 
vided that he would be allowed to retain for the benefit of the 
creditors that part of the estate which was entirely independent of 
the said contract, Mr. J. B. Matthews said his client was & 
creditor of Mr. Durtnall long before Mr. Mason came on the scene, 
He obtained judgment in February, 1902, for £178 14s. 3d., but by 
April 11th, 1902, the debt had been reduced to £155. On that date 
Mr. Durtnall executed to Mr. Roberts & cbarge upon the moneys 
coming to him from the Wyman contract for that sum and 5 per 
cent. interest, and & notice thereof was sent to Mesars. Wyman in 
order to perfect the charge. Its validity was not called into question. 


Subsequently two small sums were paid to Mr. Roberts, thus 


reducing the amount to £142 109., in respect of which, together 
with interest, th^ Court was asked to вау constituted а first charge 
on the Wyman fund in the hands of the trustee. His Lordship 
held that Mr. Roberts was entitled first to his debt of £151, and to 
his taxed costs in this motion. The next charge would be Mr. 
Mason’s costs in the action against Messrs. Wyman, and the amount 
be had properly expended in connection with the contract. The 
trustee was entitled to his costs out of the estate. Order 
entered accordingly. 

Edwin Ward, trading as E. Ward & Co., electrician, 38, Osborne 
Road, 108, Bevois Valley, and 47, Lodge Road, Southampton, 
This debtor was examined at Southampton Bankruptcy Court on 
October 28th, on accounts showing liabilities amounting to £397, of 
which £13 14s. is due to preferential creditors. The assets are 
valued at £36, and there is a deficiency of £347. Debtor attributes 
bis failure to want of capital, losses on contracts, bad trade, com- 
petition and bad debts, The examination was closed. 


Dissolutions and Liquidations.— Tuesday's London 
Gazette contains an announcement that Messrs. Estler Bros., of 
Laurence Pountney Lane, Е.С, as creditors have lodged a petition 
for the winding-up of Messrs. Ferranti, Ltd., of Hollinwood. The 
petition will be heard in London on November 17th. 

Messrs. F. W. Walker and W. R. Gray (Gray & Harris, electrical 
engineers, Putney Bridge Road, and Westminster) have dissolved 
partnership. | 


ELECTRIC LIGHT AND POWER NOTES. 


Bedford.—The T.C., with the object of securing a day 
load, has reduced the price of energy for motors from 2d. to 144. 
per unit, as from April 1st next. 


Belgium.—A company is erecting a generating station 
near Wasmer, Mons, for supplying energy for light and power 
in several towns in the district. 


Bilbao.—The electric lighting works has been blown up 
with dynamite by strikers, 


Bridgend.—The U.D.C. bas agreed to instal the electric 
light in the Workhouse, and has fixed the price at 44d. per unit. 


Buenos Ayres.—The Zleklrolechnischer. Anzeiger. states 
that the Allgemeine Elektricitits Gesellschaft and the Deutsche 
Bauk together bought the Primitiva Gas and Electric Light Co.'s 
generating station at a cost of 15,000,000 francs. 


Cheshunt.—The U. D. C. has sealed an agreement for the 
transfer of the electric lighting order to the North Metropolitan 
Electric Power Distribution Co. on payment of £210, the cost of 
obtaining the order. The average price of energy to the Council 
will be 23d. per unit, and to private consumers 44d. 


Chorley.—The T.C. on October 29th decided to lease its 
E.L. order, which was obtained in 1898. 


Cirencester.—The U.D.C. has resolved not to assent to 
the application by the Southern District Electricity Corporation for 
а prov. order for the supply of electricity in the town. 


Dorchester.—The T.C. has resolved to lease its order 
for the electric lighting of the town to a company. 


Damfries.—On 29th ult. the T.C. called together the 
ratepayers of the burgh to consider proposals with regard to the 
introduction of the electric light. The town clerk submitted to the 
meeting an abstract of the tenders of Messrs. Frank Suter & Co. 
and the National Electric Wiring Co. The former proposed that 
the T.C. should borrow £16,300 to cover the capital cost, the com- 
pany to pay the interest and sinking fund charges on that sum, to 
assume the whole riek of loss, and to share the profits with the 
Council, and the Council to have the right to take over the under- 
taking at any time without payment, on giving 12 months’ notice. 
Тһе National Electric Wiring Co. proposed that the Council should 
find the capital, estima'ed at £17,500, the company to pay the 
interest and sinking fund cbarges during the first 10 years, all profits 
in excess of 3 per cent. to Ъз divided between the Council and the 
company, and the Council to have the option of taking over the con- 
cern at 10 or 15 years. By а large majority the meeting decided not 
to go any further with thc scheme, but that if the Council could sell 
the prov. order to any company it should do во on the best terms. 


Dundee.—The Caledonian Railway Co. have completed 
arrangements for installing the electric light at Dundee West 
Station goods department and sidings. The arrangement, like that 
in force at Tay Bridge, provides for the supply of energy from the 
Corporation works, the installation being carried out by the com- 
pany's engineers. 


France.—A company is about to be formed to carry on 
an undertaking for the electric lighting of Saint-Géry (Lot), and 
neighbourhood. 


Garlands.—Cumberland C.C. has decided to have the 
electric light installed in Garlands Asylum at an estimated cost of 
£8,000. 


Germany.— The erection of a generating station for 
lighting the town of Hoym (Anhalt) has just been decided upon. 


Gloucester.—We are informed that, owing to the un. 
satisfactory nature of the replies received from manufacturers, the 
Corporation has been compelled to abandon the proposed electrical 
exhibition. : 

The L.G.B. has authorised the T.C. to raise a loan of £24,673 for 
electric lighting purposes. 


Halifax.—The T. C. has instructed the electrical 
engineer to arrange for the erection of a sub- station at an estimated 
cost of £400. 


Hampton Wick.—On Monday the D.C. decided to 


obtain expert opinion upon an application by the Twickenham and 
Teddington Electric Supply Co. for consent to a prov. order they 
are seeking. Тһе company offered to give the Council the right to 
purchase in 7, 14 or 21 years, to supply energy for public lighting 
at 24d. per unit, and to private consumers at 7d. per unit for the 
first hour per day at the maximum demand or its equivalent, and 3d. 
per unit afterwards. 


Heavitree.—The Exeter T.C. has resolved to com- 
municate with the D.C., expressing its willingness to entertain a 
proposal for introducing the electric light into the district. 


India.— Messrs. Burn & Co., of Calcutta, have recently 
completed an installation for supplying energy for light and power 
purposes at Attock. 


Llanelly.—The B. of T. has threatened to revoke the 
prov. order for the electric lighting of the town, in consequence 
of which the U.D.C. has decided to take action to compel the 
specific performance of the contract with the British Insulated 
Wire Co. 


London.—PrvwsTEAD.— On the 29th ult. the new 
generating station, erected on Plumstead Marshes by the Woolwich 
B.C., was opened by the Mayor and Corporation. The plant in- 
stalled includes five Willans engines coupled to Westinghouse 
generators. The expenditure on the station, including cables and 
80 arc lamps, is £46,000, and on the buildings and dust destructor 
£44,000. There has also been expended £4,280 on a brick-making 
plant. The number of consumers at present connected is 54, using 
3,710 8-c.P. lamps, the cost of energy being 4d. per unit, without 
rent for meters. At the conclusion of the ceremony the 
Mayor christened the five engines as follows:—'' Mayoress,” 
" Flossie,” Wilhelmina, Gertrude,“ and Muriel.” Who can 
doubt the brilliant future that lies before the department after 
this ? 

THE GAIE TT THEATBE.— The ele trie lighting installation at the 
new building, recently opened, has been carried out with а view to 
minimise the risk of failure of supply as far as possible. 
The energy is supplied from 12 circuits, which are connected to two 
distinct companies’ mains. The stage is fitted with 1,500 incan- 
descent and 24 arc lamps, and in the house there are 1,800 incan- 
descent lights. 

ManvLEBONE.—The B.C. on the 29th ult. considered the ques- 
tion of promoting in the next session of Parliament a Bill for 
amending the electric lighting order. Mr. Ernest R. Debenham, 
chairman of the Electric Supply Committee, moved, and Mr. Paxton 
seconded, a resolution stating that it was expedient to promote а 
Bill next session empowering the Council to borrow the necessary 
money to purchase the Marylebone works of the Metropolitan 
Electric Supply Co. for the erection of electricity worke, to autho- 
rise an increase in the maximum charge for the supply of electricity, 
and to alter the method of charging. Power will also be obtained 
to erect а generating station in the district and to construct а short 
line of railway connecting the generating station with the Great 
Central Railway. The motion was carried by 43 votes to 8. By a 
second resolution, which was aleo carried, the town clerk was 
directed to instruct Parliamentary agents to take all necessary 
steps in connection with the proposed Bill. The expense of 
promoting it is to be charged upon the general rate of the 
borotgh. 

SHorEDITcH.—The В С. intends shortly to apply to the L. C. C. 
for its approval to an alteration in the pressure uf, supply to con- 
eumers in its area. At the present time energy is supplied ata 
pressure of 150 volta n c., for both lighting and power, on the two- 
wire system. It is desired toalter this into a D.C. supply at 
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240 volts for. lighting, and 480 volts for power on the three-wire 
system. 

WawWDSwoRTH.—The B.C. is asking the В. of T. to require the 
County of London and Brush Provincial Electric Lighting Co. to 
keep separate accounts for Wandsworth and Clerkenwell. At pre- 
sent 414. is the average price of energy supplied to the two 
boroughs combined. The contention of Wandsworth is that while 
the charge made in Clerkenwell is below this average, the southern 
borough is paying approximately 577d. per unit. 

HACKNEY.—On the recommendation of the E.L. Committee, the 
B.C. has resolved that the price of energy for lighting railway 
companies’ premises be at the rate of 8d. per unit for the first 100 
units per Kw. maximum demand per quarter, and 2d. per unit 
afterwards. 

St. PaxcRAS.— The St. Pancras Borough Council has received 
a letter from the L.C.C. with reference to tne application for 
& loan of £30,000 for electric lighting purposes, stating that the 
С.С. is prepared! to advance £23,960, repayable with interest at 
the rate of £3 158. per cent. per annum by equal half-yearly instal- 
ments of principal and interest combined within 42 years, the B.C. 
to pay the cost of the loan. The town clerk informed the 
Council that the Prudentia] Assurance Co. was prepared to advance 
the money at £3 128. 6d., and, as the period was 42 years, the 
saving would run .into something considerable. The Council 
deferred decision in the matter. 


Leatherhead.—The D. of T. has just given its decision 
in а case of very considerable importance to all electric lighting 
companies. The Leatherhead and District Electricity Со. has a 
considerable system of mains laid down in Leatherhead and also in 
Mickleham, and recently gave notice to the Epsom R. D. C. of its 
intention to proceed forthwith to lay mains in the Parish of Aeh- 
stead, which comes within the Council's ares, submitting at the ваше 
time plans showing that the mains were to be laid at а depth of 
18 in. under pathways and 2 ft. under the roadways. The mainsare 
Glover's three-core paper-insulated lead-covered, laid solid in 
Howard asphalt conduite. The Council refused their sanction to 
the laying of the mains unless the company put them at a depth of 
3 ft. throughout. This the company objected to, and on the advice 
of their consulting engineers, Mesers. Handcock & Dykes, appealed 
to the Board. The appeal was heard on the 22nd alt., the Council 
being represented by counsel; Messrs. Handcock & Dykes, and 
Mr. L. Atkinson, the London Manager of Meters. W. T. Glover and 
Co., the contractors for the work, gave evidence on behalf of the 
company. 

The Council urged first that in their opinion all electric lighting 
mains, as well as gas and water mains, should be laid at a continuous 
depth of 3 ft., on account of the danger of damage, and secondly 
because, if the mains were laid at 18 in. under the pathway, and 
the roads were subsequently widened, the Council might be at the 
expense of lowering these mains if the alterations should bring them 
too close to the surface. 

The В. of T. has just announced its decision, allowing the appeal 
of the company on all points. 


Maesteg.—The U.D.C. has just obtained a prov. order 
for electric power and light within its area. At & meeting of tbe 
Council last Friday the subject came up for consideration as to 
which course the Council will adopt, either to erect and construct 
the whole of the generating plant, cables, &c., at its own cost, 
or to enter into negotiations with & company, to which the Council 
would transfer its order, with a view to the company erecting and 
working the whole thing, and supplying all customers with light and 
power at a price to be arranged between Council and company, all 
public lights to be also on the same terms. It is stated that the 
probability of several large collieries taking а supply of energy for 
power will conduce to the running of the generating plant at а low 
cost. 


Manchester.—The T.C. intends promoting a Bill in the 


next session of Parliament for power to supply electricity in , bulk 
and otherwise beyond the city. 


Mansfield.—An electrical exhibition was held last week 
at the Town Hall in connection with the Corporation Electricity 
Department; all the necessary arrangements were made under 
the supervision of Mr. W. J. Chadburn, chairman of the Committee, 
and Mr. Hewlett, the electrical engineer. The object of the exhibi- 
tion was to acquaint the local public with some of the possibilities 
of electricity, including lighting, heating and motive-power. 


Motherwell.—The Clyde Valley Electric Power Co.’s 
works, which are in course of erection, were destroyed on Thursday 
night last week. Without any warning, the large iron structures 
are stated to have collapsed, and hundreds of tons of material lay 
on the ground. The cause of the accident has not yet been ascer- 
tained, but it is supposed to be due to the wind. Fortunately, none 
of the workmen were injured. 


. Newcastle Emlyn.—A scheme has been drawn up for 
the lighting of the district by electricity. А company is to be 
formed, and it is proposed that each shareholder of £50 and 
upwards be asked to subscribe 6d. for every £1 share to meet the 
initial expenses. Itisstated that Lord Cawdor and another gentleman 


have intimated that they will each take a hundred £1 shares in the 
concern. 


Newcastle (N.S,W.).—In view of the Council's decision 
to extend its electric lighting plant, вё a cost of £300, inquiries 
have been made with regard to the introduction of steam turbines. 


Newhaven.—The U. D.C. has consented to the applica 
tion of the Southern District Electricity Corporation for а piov, 
order to supply electricity to the town, | 


Norwich.—The Corporation has instructed Mr. F. M, 
Long, its electrical engineer, to obtain information as to the 
lighting of Catton by electricity. It is stated that the majority of 
tbe principal residents of Catton are in favour of the scheme. 


Pollokshaws.—The T.C. will not consent to the appli- 
cation of the Clyde Valley Electric Power Co. for & prov. order to 
supply electricity within the burgh, as it intends to apply fora 
similar order itself. 


Portpatrick.—The Wigtownshire С.С. has consented 
to the Portpatrick Electric Supply Co., Ltd., applying to the B. of T. 
for a prov. order for lighting the parish. 


Portsmouth.—4A loan of £24,000 is to be applied for 
by the T.C. to cover the cost of laying new E.L. mains during the 
next three years. 

On the recommendation of the E.L. Committes the T.C. has 
agreed to the sinking of a well at the E.L. works at an estimated 
cost of £762, but with an agreement that in the event of water not 
being found, the charge be £500. It is estimated that a saving of 
about £500 per annum for water will be obtained if the operations 
are successful. 


Ramsgate.—The T.C. has consented to the promotion 
by the Ramegate and District Electric Supply Co. of an order for 
the electric ilighting of the borough, subject to special terms as 
to the purchase of the undertaking by the Corporation. 


Redditch.— On the 3rd inst. the D.C. decided to obtain 
permission to raise a loan of £8500. Of thia sum £5,581 
is required to cover expenditure already incurred, tbe remainder 
being required for extensions. 


Risca.—Tbe U.D.C. has decided to oppose any private 
companies seeking powers to supply electricity to the town. 


St. Austell.—The U.D.C. has resolved to call the 
attention of the B. of T. to the notice the Council bas received from 
the United Kingdom Electricity Syndicate, stating that the supply 
of energy will be suepended, and to ask the B. of T. if the syndicate 
were in order in the action they were taking. 


Salford.— Local comment is made on the financial position 
the Salford tramways and electricity undertskings, which, from а 
ratepayer's point of view, are not altogether satisfactory. The 
total deficiency on the electric lighting revenue account, since 
its commencement eight years ago, amounted at the end of the last 
municipal year to £35,446. The deficit on last year’s working 
(£2,390) was carried forward, but the remaining £33,056 has year 
by year been paid out of the rates. The decrease in the deficiency 
from £13,214 in 1901-2 to £2,390 for the year ending March 31st 
last is accounted for by the increased demand for electricity 
for tramway traction, and the bigh rate of charge made for it, 
rather than to any abnormal growth in the demand for private 
consumption. For consumers who guarantee а conrumption of 
50,C00 units per annum for power purposes a special price of 14d. 
per unit net is charged; but the Tramways Committee, which is the 
largest consumer, is charged 2d. per unit for energy, lees 24 per 
cent. discount. Last year the Tramways Committee was supplied 
with 3,370,434 units, for which it was charged £27,384 158. 8d. 
The same amount of energy would have been supplied to any 
outside manufacturer under the ''special price" for £17,554—a 
difference of £9,830 against the Tramways Committee. Capital 
charges on excess of plant provided fur tramway purposes, and not 
yet brought into beneficial use, are urged in justification of the extra 
charge for energy for tramway purposes. The demand for energy 
on this account is increasing. The more energy used, the more is 
paid in reduction, not only of capital cbarges on tramway plant, 
but also of those on electric lighting plant. In the early part of 
the financial year, just closed, the whole of the tramway system was 
not in operation, and only from 120,000 to 200,000 unite 
per month were consumed. By the close of the year the con- 
sumption had increased to 370,000 units per month. The 
probability is that, with the extensions and developments of the 
tramway system which have recently taken place, the excess charge 
for energy will increase next year from £10,000 to £15,000. The 
equitable and most satisfactory way of working the tramways, it is 
considered, would be to set aside a fixed sum for interest and sinking 
fund charges on the excess capital expenditure, and supply the Tran - 
ways Committee with energy at the rame rate as the low-priced 
customer is charged—namely, 14d. per unit net. It is doubtful 
whether the reserve set apart to meet depreciation and renewals is 
adequate. The Tramways Committee have promised to increase their 
contribution in aid of tbe rates next year to £12,000 ; but this, it is 
pointed out, can only be done at the'risk of starving renewals and 
making inadequate provision for depreciation. The power charges, 
together with the demands on revenue in aid of rates, are 
said to be hampering the undertaking. 

The Council has resolved to apply to the L.G.B. for & loan of 
£10,000 for the purchase of motors for hiring-out purposes. 


Spain.—4A concession has been granted to put down 
plant to utilise the water power of the River Guadalquivir at 
Tilin in the generation of electrical energy for distribution to 
Mancha Real and Jimena for lighting and power purposes. 

A central station has just been completed at Pradillo for the 
supply of energy for lighting purposes in a number of small towns 
in the district. Water power is utilised, the plant comprising a 
50-H. P. turbine and a 36-K W. two-phase generator. 


Stoke-on-Trent.— The T. C. on Thursday decided to 
approach the Fenton U. D.C. with a view to the Corporation supply - 
ing electricity to Fenton in bulk. 
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Sutton-in-Ashfield.—The U.D.C. has decided to apply 
to the B. of Т. for a prov. order for electric lighting within its 
district. 

Teignmouth.—The D.C. is to apply for a prov. order to 
amend the Electric Lighting Order of 1899, to enable the Conncil 
to transfer the undertaking to Messrs. Crompton & Co., Ltd., upon 
guch terms and conditions as, subject to the approval of the B. of T., 
might be arranged between the Council and tbe company. 


Treeton.— It has been decided to approach the Rotber- 
ham Colliery Co., with a view to their supplying energy for the 
lighting of the district. 


West Bromwich.—The public electric lighting scheme 
for the borough was inaugurated on Tuesday last week, wien the 
Mayor switched on the lampsalong the High Street. 


West Ilam.—The Council has decided to purchase a 
motor-car at a cost of £230 for Mr. J. К. Bcck, the electrical engi- 
neer. It was pointed out that Mr. Bock was now eupervising work 
which would total £200,0C0, that the necessity for a means of 
quickly getting about the district was urgent, and that a saving would 
be effected by largely doing away with the cost of cabs and con- 
veyances for the electrical staff. Reports were received to the effect 
that a commencement would shortly be made in supplying electricity 
from the new works at Canning Town. The removal and re-erection of 
machinery from Abbey Mills would then be prcceeded witb, and is 
expected to occupy six months. Mains are now laid in about 40 
miles of streets, 


Wood Green.—The U.D.C. has resolved to apply to the 


L.G.B. for permission to borrow £43,000 for lighting ite area by 
electricity. 


Wolverhampton.— The T.C. has adopted the reccm- 
mendation of the E L. Committee for an expenditure of £850 for 
the construction of steel and timber coal bunkers outside the boiler 
house of {һе electric lighting works, the laying down of a 
portable railway from the bunkers to the caval wharf, a distance of 
110 yds, and the provision of a three-ton electric locomotive crane 
to be run thereon. The object of this is to improve the present 
method of unloading the coal from the barges, and its speedier 
transmission to the buokers or stock heap as required. 

The T.C. has also adopted a scheme whereby houses of a 
rental of from £40 to £65 a year will be wired for the electric 
light on the easy-payment system. The capital outlay per house 
will be £26, and the revenue £9 Зз. 4d. a year. If this proves 
successful, the scheme will be extended to houses at lower 
rentals. 

The mains are to be extended for power purposes along Dudley 
Road, Sedgley Street and Upper Villiers Street at a cost of £1,080. 


Worthing.—The Т.О. has fixed the price of energy to 
private consumers at 6d. per unit with 5 per cent. discount if 1,000 
ed units are used per year, and 10 per cent. for over 5,000 
units. 


Wormit,—The Tayside Electric Light and Gas Co. hes 
intimated that it intends to raise the price of energy 25 per cent., 
and impose a minimum of 8s. per quarter, making the price 74d. per 
unit. 


Yardley.—The R.D.C. has resolved to apply to the 
B. of T. for & prov. order enabling it to supply electricity 
within the district. 


ELECTRIC TRACTION NOTES. 


Altrincham.— A majority of the ratepayers has, by a 
vote recently taken, declared in favour of the District Council 
applying fora prov. order for the construction of tramways in the 
district. | 


Canary Islands.—Application bas been made fur a con- 
cession for a projected electric tramway from tke Puerto de Ja Luz 
to Sardinia, Canary Islands. 


Germany.—The municipal authorities of Monheim-am- 
Rhine have decided to start a service of rail-less electric cars 
between that town and the railway station at Langenfeld. 


Greenock.—The decision has just been given by the 
arbitrator appointed by the T.C. and, the Tramway Co. to settle a 
number of points of dispute in connection with the tramway lease. 
The arbitrator was asked to fix the price which the company should 
pay the Corporation for electricity over 500,000 unite. The deci- 
sion is that for each unit taken beyond this amount the company 
shall pay /;th of а penny, a trifle less than jd. per unit. The T.C. 
Electricity Department found that it cott them fully 1d. per unit 
to produce electricity. 


Kirkcaldy.—The present extersion of the electric 
tramways is nearing completion, and will be in operation by the 
beginning of December. Two more miles of line will thus ba added to 
the service. The burgh authority is seeking Parliamentary powers 
to double certain parta of the original route, and, instead of layirg 
a single line, to have a double line to Dysart, which will be the peat 
extension of the service, 


Lincoln.—The B. of T. has appointed Col. Colin Scott 
Moncrieff, R.E., as arbitrator to fix the price to be paid for the 
tramways undertaking. The Corporation resolved to purchase the 
undertaking, and to substitute an electric tram service; but the 
offer was rejected by the sharehclders of the tramway company. 


Londen.—At Tuesday's meeting of the London County 
Council the Highways Committee reported as follows:—The 
Council on October 14th, 1902, decided to enter into an arrange- 
ment with the London Electric Supply Corporation for the tem- 
porary use by the Council of a part of the company’s premises at 
Deptford, and forthe supply of steam from the company’s boilers 
for the working of generating plant to be placed there by the 
Council in connection with the electrical working! of the New Crosse 
and Greenwich sections of its tramways. The reconstruction of 
these tramways is now almost completed, and the arrangements 
with regard to the erection of the necessary plant at the company’s 
generating staticn are nearly completed, and it is hoped that it may 
be practicable to commerce the electrical working of the tramways 
early next year. The agreement entered into with the company 
with regard to the matter provides for the paymert by the Council 
cf a rate to be agreed, but not excecding 14d. per unit of electricity 
generated. The Council’s plant at Deptford will be in the вате 
engine room ав that of the compsny, and the question has arisen as 
to the advisability of having two separate staffs in the same build- 
ing under different control. It has been suggested that the com- 
pany should take over the runnipg of the mechanical plant and be 
responsible for all repairs, maintenance and stores for an irclusive 
charge ої 1:654. per unit, including the supply of steam. We think 
that it would be advisable, however, for the Council to employ a 
charge engineer to give instructions as to tbe running of the plant, 
to supervise the working of the switch-gear, and also to make neces- 
вату repairs to the electrical plant. Having regard to the circum. 
stances we are of opinion that this arraogement wou!d be the 
most economical and convenient one to be made, and it is probable 
that the extra cost involved in the increased charge of O0'15d. per 
unit would not exceed the expenditure incidental to the establish- 
ment by the Council of its own staff of workmen. We may add 
that the rate of pay for charge engineers employed at temporary 
electricity generating stations of tbe London County Council Tram- 
ways wis fixed by the Council on March 17th, 1903, at from £3 10s. 
to £4 10s. a week, and a charge engit eer proposed to be employed at 
Deptford will be paid according to this rate. We recommend :— 

That the resolution of October 14th, 1902, with regard to the arrangement to 
be entered into with the London Electric Supply Corporation, in connection 
with the supply of steam power by the company for the working of the Council's 
tramways, be varied so as to provide for the payment by the Council to tbe 
company in respect of the supply of steam, the running of the mechanical plant, 
the carrying out of the necessary repairs, the cost of maintenance and the 
supply of stores, &c., at a rate not exceeding l:65d. per unit of electricity 
generated. 

LAMBETEH.— It was resolved by the B.C. st their last meeting to 
ask the L.C.C. not to commence the work connected with the elec- 
trification of the Brixton to Streatham tramway until after the 
Christmas holidays, and then to proceed, in the business p arte, with 
night and day shifte. 


Manchester.—Our notes of last week regarding the last 
half-year's working, may be supplemented by the following figures: 
— The total operating expenses per car-mile during the half-year 
were 6'67d., as compared with 6 95d. in the previous year. Elec- 
trical energy cost 1:82d., as compared with 1 94d.; traffic expenses 
— wages, cleaning, &c.— were 3`430., as compared with 3 534. ; 
management expenses were reduced from ‘75d. to 68d.; and 
repairs and maintenance rose from 73d. to 74d. Mr. M’Elroy adds 
that the whole of the official staff have endeavoured by exercisirg 
economy in every possible direction to reduce the operating 
expenses, having at the same time due regard to the (fficiency of 
tbe system. The accountant prepares for the general manager a 
weekly profit and loss account in ^rder that he may see the financial 
results of the undertaking week hy week. The operating costs are 
carefully watched, and increased expenditure under apy head is at 
once detected and the head of the department concerned is asked 
for an explanation. This system tends to ensure careful ard 
economical management. 

The recent reduction of long-distance fares on the Manchester 
tramways bas had the effect of stimulatirg traffic. The new 
circular route іп the Ancoats district, connecting Philips Pa'k with 
Piccadilly by way of Oldham Road, Butler Street and Bradford 
Road with Piccadilly was opened last week. 


Neweastle-on-Tyne.—At a meeting of the T.C. on the 
28th nlt., Mr. Cail presented on behalf of the Tramways Committee, 
а report recommending the construction of a route to connect the 
routes of Chillingham Road and Heaton Road. The estimated cost 
was £6,800. There was some warm speech-making, and in the end 
the matter was referred back to the Committee with instructions to 
prepare plans for submission to the Т С. 

The Tramways Committee is to obtain about 2,0C0 tons of inew 
rails to be used for renewale, and if possible to obtain them from 
English firms. 


Paisley.— The work of electrificetion of the trams 
was begun on Monday, but the following dsy the Council decided 
to present a petition for interim interdict to the Sheriff agairst 
Mr. Murphy using Swedish or Norwegian setts for the paving of 
the streets instead of Scotch granite. The matter has been one of 
dispute between the Т.С, and Mr. Murphy, and it was agreed to 
refer all points of difference to a Board of Trade arbitrator. 
Pending this decision Mr. Murphy proceeded with the work, hence 
the application for interdict, 


(Continued on page 717.) 
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BRUSSELS ELECTRIC TRAMWAYS. 


E.ectric traction has been in operation in part of Brussels 
since the year 1894, with both overhead trolley and under- 
ground conduit sections added at various dates. These tram- 
ways were fed with direct current from a generating station, 
which was extended as required to cope with the demand ; 
but when, in 1899, the Tramways Co. obtained a concession 
for the working of the whole of its lines by electric traction 
for.45 years, in addition to certain external routes, it became 
necessary to reorganise the whole of the arrangements for the 
supply of power to the lines. It was decided to establish an 
entirely new power station on the bank of the Charleroi Canal, 
from which electricity generated on the three-phase system 
should be transmitted at high pressure to sub-stations 
equipped with transformers and rotary converters. 

The works are laid out parallel to the canal, with ample 
space for extensions, and are founded on armoured concrete 
1°5 m. thick, extending over the whole of the site of the 
buildings. The latter are of the steel frame type, carried on 
walls about 4 m. high from the foundation ; the structure of 
the walls and roofs is indicated in the sectional view given 
herewith. There are two chimneys, one at each end of the 
boiler house, 60 m. high and 3 m. in diameter. 


A masonry channel brings water from the canal alongside | 


the engine room for condensing, the hot water being after- 
wards returned to the canal at a point 100 m. away. 

The boiler boure contains 10 boilers, made by Messrs. 
Babcock & Wilcox, each having 176 tubes, with a total 
heating surface of 350 m?.; these are arranged in batteries 
of two each, and are hand-fired with the exception of two, 
which are provided with chain grate stokers. A Green 
economiser is fitted to each battery, consisting of 280 tubes, 
and Baboock-Wilcox superheaters are also provided. The 
working pressure is 150 Iba. per sq. in. Eight additional 


boilers from the old generating station are to be transferred 
to the new works. 


The feed pumps are 
driven direct by 
the main engines ; 
two separate steam- 
driven pumps and 
one motor - driven 
pump are also in- 
stalled as reserve 


plant. The boilers 

can be fed either 

from the hot well 

or from the town nes 

water mains. 1 
Coal is brought E 


to the works by = iz 
canal or by wagons, |, 
and is handled еп- -— 
tirely by machinery, — .... 
as far as the stoking ^-^: 
floor. For this pur- 
pose a grab, holding 
about half a ton, 
is suspended over 
the canal by means 
of an iron frame- 
work, shown in one 
of our views, and 
lifts the coal from 
the barges into a 
hopper, whence it 
passes by way of a 
coal-crusher on toan endless belt, running over the wholelength 
of the bunkers. The coal is automatically weighed before 
passing into store. From the bunkers the coal is fed as 
required into an oscillating trough, which delivers it to an 
endless belt conveyor running to the boiler house. Here 
the coal is received by a bucket chain conveyor, which 
carries it into hoppers delivering on the stoking floor in 
front of the respective boilers; the same conveyor is used 
to remove the ashes from beneath the boilers to separate 
hoppers. 

The steam range in the boiler house forms a complete 
ring, one leg of which is used solely to connect the ends of 
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GENERAL ARBANGEMBNT OF THE SYSTEM. 


the main range, to which the branches from the boilers and 
engines are connected. The piping is of drawn steel. 

The engine room at present contains four generating sets 
of 1,500 Kw. each, and space is available for three similar 
sets. The engines were built at the works of Messrs. Van | 
de Kerchove, and are of the tandem compound two-crank 
four-cylinder horizontal type, with piston valve gear, driving 
direct the main shaft, which carries the magnet fly-wheel of 
the alternator. The engines are designed for steam at an 
initial pressure of 135 Ibs. per sq. in., superheated to 275— 
800° C. The cylinders аге 630 and 1,090 mm. in diameter, 


SzcTIoN oF POWER BTATION. 


with a stroke of 1,200 mm., and the speed is 94 revolutions 
per minute. The maximum cyclic variation during one 
revolution is estimated at 1 in 400. The rotor of the alter- 
nator, which serves as fly-wheel, has a fly-wheel effect of 
700,000 kgm.-m. 

The normal output of each set of engines is 1,800 в.н.р., 
and the maximum for short periods is 2,800 в.н.р. The 
crank pins are 210 x 260 mm. long, and the main bearing: 
330 x 580 mm. long; the piston rod is 130 mm. in 
diameter. The piston valves are provided with packing 
rings, and have a very short travel in a vertical direction. 
The high pressure cylinders are not jacketed, but the steam 
is reheated in the 
receiver by means 
of live steam before 
entering the low- 
pressure cylinders, 
passing round the 
jackets of the latter 
on the way. Each 
set is provided with 
two surface  con- 
densers and pumps, 
the latter being 
driven direct from 
the main crank 
pins, as algo are the 
boiler feed pumps. 

All the gauges 
and controlling gear 
for valves,  pet- 
cocks, <&c., аге 
brought together at 
а point convenient 
for the supervision 
and control of the 
whole machine. In 
addition, the 
governors are 
equipped with elec- 
trical controlling 
gear by means of 
which the switch- 
board atten- 
dant can vary the speed in paralleling the alternators. 

The latter were built by the Union Elektricitäts G esell- 
schaft, of Berlin, to whom we are indebted for assistance in 
the preparation of this article; they are designed for an out- 
put of 1,500 kilo-volt amperes at 6,600 volts, three-phase, 
with a frequency of 25 cycles per second. The rotating field 
magnet carries 32 poles, wound with bare copper coils 
separated by impregnated paper; damping rings of bronze 
are affixed to the polar expansions, 

The armature core is provided with nearly closed grooves, 
wound with coils coupled up in delta fashion. The machineg 
gre designed for an efficiency of 96 per cent., with unity 
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power factor, at a load of 1,250 Kw., and can support an 
overload of 50 per cent. for half an hour. 

~. There are three: eight-pole exciting dynamos, two driven 
by induction motors off the 6,600-volt mains, the third 
steam-driven ; each of these has an output of 100 Kw. at 
110 volts, running at 250'r.p.m. A storage battery of 500 
ampere-ho urs en- 
sures the main- 
tenance of opera- 
tion in case of fail- 
ure of the exciters, 
and is also used, 
with or without one 
of these, to supply 
the light aud power 
circuit of the works, 
which tis kept quite 
separate from the 
exciting circuits. 

The. switchgear 

is controlled from 
an elevated plat- 
form, shown in our 
illustrations, by 
means of a switch- 
board carrying only 
low-pressure i: cir- 
cuits ; all the high- 
pressure apparatus i8 
housed in separate 
compartments of 
masonry. The high-pressure switches are of the oil-break type, 
operated by small direct-current motors. The switchboard 
consists of three sections ; one controls the whole of the direct- 
current plant for excitation, lighting and power of the works, 
and battery charging, and comprises three dynamo panels, one 
for the bettery, three for the auxiliary plant, and one for the 
battery booster. Another section controls the high pressure 
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EXTERIOR oF PowEB STATION. 


remaining section includes the measuring apparatus in 
circuit with the generators, feeders and motors, and the relays 
which actuate the automatic oil-break switches. This section 
is on the front of the platform, the instruments being 
mounted on copper tubes, between which the attendant 
has a clear view of the running plant. Besides the 
usual ammeters and 
voltmeters, phase- 
meters are used on 
the generator panels, 
and wattmeters on 
both these and the 
induction motor 
panels, A Lincoln 
synchronoscope is 
mounted over the 
centre of the board, 
to indicate: the 
direction in which 
an incoming gene- 
rator is out of phase. 
and the moment of 
synchronism. 

The main bus- 
bars are divided by 
two' oil switches 
into three sections, 
to each of which 
some of the feeders 
and generators are 
| connected. The! oil 
switches are of the type developed by the General Electric 
Co., U.S.A., and recently illustrated in our pages. 

Eight feedera leave the generating station to supply three 
sub-stations, each of which supplies’ power to' a separate 
portion of the tramway system. Two of these are situated 
in the old generating stations, making use of the existing 
low pressure D.C. feeders from these points; the third is 
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GENERAL ViBw oF ENGINE Room. 


switches in connection with the generators, feeders, induction 
motors driving the exciters, and sections of the bus-bars ; 
the state of the respective switches is shown by pilot 
lamps. Оп this section are mounted also the hand-wheels of 
the rheostats of the exciters, and the switches controlling the 
motors which regulate the governors of the engines. The 


situated at a convenient point nearly equi-distant from the 
others. All three are similarly equipped, save'in the number 
of rotary converters installed. 

The largest sub-station contains five 550-Kw. converters of 
the six-phase type, each connected with three transformers 
of 200 Kw. each. The latter reduce the primary; preesvre 
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of 6,600 volts to 410 volta for the converters, which generate 
direct current at 550 volts. The terminals of each trans- 
former secondary are connected by means of slip rings with 
two diametrically opposite points of the armature. The 
transformers are cooled by air blast, and have an efficiency 
of 98 per cent. for 
a power factor of 
unity, while the 
converters have an 
efficiency of 94 per 
cent. under the 
ваше conditions. 

The latter are 
compound wound, 
and can endure an 
overload of 50 per 
cent. for half an 
hour. They are 
normally started 
from the direct- 
current side, by 
means of a 75-KW. 
dynamo driven by 
an induction motor. 

A storage battery 
of 60 ampere-hours 
capacity at 500 
volts is used in 
parallel with the 
starting set, and serves also as a stand-by to the latter, 
besides providing power for lighting and for night work. 

t- Each of the incoming feeders passes through oil-break 
switches on the way to the main bus-bars, from which leads 
are taken, again through oil-break switches, to the trans- 
formers. Reactance coils in series with the secondaries are 
provided, to enable the compound winding of the converters 
to take effect. The secondary coils are sub-divided so that, 
if desired, the converters can be started from the alternating 
side without excessive current rushes, 
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BRussELS Tramways Powers STATION: Switcme GALLERY. 


thereon is generally similar to that of the generating station, 
with the addition of low pressure direct current apparatus 
for the feeders to the tramways. 

The system in general comprises a total length of about 
50 miles of double track, partly on the overhead trolley 
and partly on 
the conduit вув- 
tem, with an 
ordinary service of 
190 „trains“ of 
15 tons each, and 
а service of 295 
trains of the same 
weight in times of 
heavy load; it is, 
therefore, an un- 
dertaking of con- 
siderable magni- 
tude. 

In conclusion, 
we may refer our 
readers who desire 
more detailed par- 
ticulars to a pa 
read before б 
Société Belge 
d’Electriciens by 
Messrs. E. D' Hoop 
and J. Ped- 
riali, and published in the Bullewn of that society in 
May last. 


THE E.C.A. PROPOSED MODEL WIRING 
SPECIFICATION. 


IN a paper read by Mr. W. R. Rawlings on Tuesday evening 
before the Electrical Contractors’ Association, a model вресі- 


BRUSSELS TRAMWAYS POWER STATION: INTERIOR OF BOILER HOUSE. 


The switchboard includes separate panels for each feeder, 
the starter motor and generator, each side of the several 
converters, and for the battery. The apparatus mounted 


fication for electric wiring and fitting was introduced and 
debated on. The specification was published in the last 
issue of the organ of the Association, and members had there- 
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fore had full opportunity for digesting its very simple con- 
struction, whilst no doubt many of our readers have been 
able to do the same. That some uniformity in wiring speci- 
fications is urgently wanted it is unnecessary to say; the 


BnRussELS TBAMWAYS Power STATION: HiGHPRESSURE SWITCH GEAR. 


wiring trade is absolutely at the mercy of the fads of con- 
sulting engineers, supply authorities, and insurance offices— 
to say nothing of the consumers and of—the contractors ; and 
whilst this condition of affairs lasta wiring must ever remain 
а precarious business, and one which cannot be oon- 
ducted on the lines of maximum efficiency. That 
the tendency to-day ia towards standardisation is evi- 
denced by the committee now sitting for the allied 
engineering trades, and also by the energetic attempt 
on the part of the Institution of Electrical Engineers to 
provide a uniform set of wiring rules. But when we come 
to wiring specifications, the task at once becomes more 
difficult, owing to the 
number of conflicting in- 
terests of a personal nature. 
Were the members of the 
Contractors’ Association 
the only parties whose 
interests are involved, we 
should wish, naturally, 
nothing better than to see 
them combine to resist, any 
other but their standard 
specification. But it can- 
not be denied—and we 
are sure Mr. Rawlings 
would be the first to admit 
—that the whole matter is 
one of give and take ; and 
any settlement on the lines 
suggested must be by nego- 
tiation апа compromise 
with the other side. This 
would not be difficult were 
the other side all of one 
opinion, and here will 
come the rub.  Never- 
theless, the E.C.A. deserve 
the thanks of the whole 
electrical trade and pro- 
fession for the task which 
they have had the courage to tackle, and their good wishes 
for ita happy fulfilment. 

One of the chief grievances touched on by Mr. Rawlings 
was that by the very indefiniteness of many specifications 


the contractor is put to great disadvantage in competition: 
Those whose work it is to draw up specifications often 
appear to think that the number of pages is а measure of 
their own value as consultants, and verbosity flourishes at 
the expense of lucidity. Then, again, the 
author rightly complained of the way 
consulting engineers frequently ignore 
what is on the market and specify their 
own fads, thereby increasing the cost of 
the installation to the consumer. With 
commendable fairness he suggested that 
such action perhaps brings about im- 
provements and maintains a high stan- 
dard of work; but surely electrical 
fittings and accessories have been suf- 
ficiently standardised and most of their 
faults eliminated during the many years 
of the makers’ experience, and the con- 
sultant who fails to realise these facta 
aan be nothing else than pedantic. 

That the contractor has another griev- 
ance in the surveyor and architect can 
also not be denied, especially when these 
gentlemen provide specifications copied 
from one kept in their offices for this 
purpose. Looking at the other side, 
Mr. Rawlings had a tilt at his own сол- 
fréres who provide the innocent consumer 
with specifications which he cannot under- 
stand, and who, therefore, gives his 
decision in favour of the lowest cost, and 
possibly the worst specification. 

Mr. Rawlings feels sure that if the 
E.C.A. can agree upon a specification, 
architects, surveyors and consumers will 
accept it, as well as certain general conditions ; we observe 
that consulting engineers are not mentioned—no doubt an 
accidental omission, but it is with this class that the 
agreement will have to be made, and, with all due deference 
to the E.C.A., this should be admitted from the beginning. 
It is easy enough for one side to ultimately agree amongst 
themselves, and it would only be human nature for them to 
come to a decision favouring their own interests. But the 
consulting engineer represents the consumer and his interests, 
and, therefore, it is a clear case for compromise. For 
instance, some of the suggestions thrown out for the benefit 
of consulting engineers (we might rather say, of the con 


BRussELS TRAMWAYS: CONVERTER SUB-STATION. 


tractors) will certainly require modification. It seems 
unnecessary to provide travelling expenses for the contractor 
if the site is more than 10 miles from his office; the con- 
tractor should include this in his price, and if he loses the 
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job because another contractor is nearer, then he will be more 
lucky when the other contractor is farther off another job. 
He must take the long with the short. Again, if firms are 
invited to tender, it is certainly'unreasonable to ask for a 
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BaussELS Tramways Power STATION: Нон PRESSURE 
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bank note to be enclosed with their offer; but if the com- 
petition is an open one to all comers, the proviso is, we think, 
uite necessary. Of course, the suggestion that contractors 
should obtain all goods is the raison d'être of the 
E.0.A.; certainly a stipulation might be made that 
any goods provided by the consumer or his agent, 
should be the subject of а special arrangement 
as to fixing, ora commission might be allowed the contractor 
on their invoiced value. We quite agree that the con- 
tractor should be protected against the consumer in the 
matter of preventing him from completing a job, and also 
for non-payment on presentation of certificates. But how 
this is to be enforced without a stamped agreement, we fail 
to see, and there will always be contractors willing to waive 
such conditions, Speaking generally. there is no reason why 


THE BRITISH 


settled from within; let them observe the methods of the 
other trades, and we shall be surprised if they do not find a 
solution of the problem. 

As to the technical part of the specification, the clauses ag 
set forth appear to be based on all that is best and necessary, 
and to eliminate all the unnecessary verbiage with which go 
many consultants’ specifications are now adorned. Under 
the circumstances it is perhaps difficult to criticise what is 
the result of so many years’ experience ; but there are a few 
remarks to be made which may possibly clear up certain 
misconceptions. For instance, it is stated that * the area 
of the wires to be such that the current density shall not 
exceed 1,000 amperes per sq. in.," whereas at the end we are 
told that “the whole of the work . . . . shall comply with 
the rules of the Institution of Electrical Engineers,” in 
which the above standatd of density is not recognised. 
Speaking of Simplex tubes, the specification reads: The 
whole to be во arranged with junction boxes as to allow as 
Jar as possible the wire being drawn in or out.” The italics 
are ours, as we fail to see why there should be any 
qualification. A tube system should, if proper work is 
carried out, be а draw-through system; otherwise 
the cost of junction boxes, &c., may as well be 
saved. Again, why should “ wall plugs, bracket pendants, 
wiring and fixing of the same," not be included in the 
specification? Surely this seems a rather chrious condition. 

Dealing with the fittings and accessories, the heart of at 
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least one supplier will rejoice at the stipulation that lamps 
are to be of British manufacture. But why not holders, 
wires, ceiling roses, fittings, and, in fact, all material used 
on the job ? | 

The lamp stipulation is an interesting one, though, and 
we wonder how many contractors will be able to conscienti- 
ously carry it out unless it be made a question of agreement 
as between the E.C.A. and the E.M.A. And then those 
members of the latter who do not make lamps themselves 
will rightly want some other concession. Taken as a whole, 
we should advise, perhaps, a little more detail, even at the 
sacrifice of some brevity, but this part of the specification 
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SINGLE-PHASE INDUCTION INTEGRATING WATTMETEB, Tyre “К.” (See opposite page.) 


electrical contractors should work under other conditions 
of contract than builders, decorators, furnishers and other 
tradesmen, or why they should have any special considerations 
as to payment. We think it is largely a matter to be 


should admirably serve as the basis of the final standard 

specification; as the terms of reference, in fact, for the 

committee which we hope will be formed for the purpose. 
As to the general conditions, not having them before us 
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we are unable to express any opinion. The schedule of 
prices is а simple matter, which can easily be settled ; that 
submitted appears as clear as should be required by the 
most exacting. In conclusion, Mr. Rawlings is to be con- 
gratulated on the tactful, thongh brief, manner in which he 
introduced the subject, and the further action of the E.C.A. 
will be watched with interest by all concerned. We cannot 
refrain also from sympathising with the author in his views 
on the large number of different voltages in the London 
area, and if the E.C.A. carry out his suggestion to approach 
the Board of Trade, another step will be made—a very small 
one, we fear—in the direction of standardisation and efficiency. 
But the-task they have already undertaken would be as 
nothing compared with this one, in spite of the recently issued 
report of the Committee on Engineering Standards, That it 
would receive the support of all lamp and motor makers 
we are sure, for, as Mr. Rawlings aptly says, this want of 
uniformity is without doubt detrimental to the best interests 
of the public and of all those engaged in the electrical 
industry, 


SINGLE-PHASE INTEGRATING WATTMETER. 


THE induction type of watt-hour meter, from the earliest 
days of the induction motor principle, has received close 
attention, and has passed through many stages of evolution 
calculated to remove its defects and to increase its accuracy 
and range of application. Among its most serious drawbacks 
were its inaccuracy on inductive loads, and its small torque. 
A new pattern of induction meter has recently been intro- 
daced by the British Thomson-Houston Co., Ltd., and 
styled * Type K," which, it is claimed, exhibits marked 
improvements over previous meters of this form. The general 
appearance of the meter, both open and closed, is shown by 
the accompanying illustrations. "The meter is remarkably 
small, occupying a space only 64 in. wide x 84 in. high, 
and weighing only 13 lbs., so that it is convenient to handle 
and unobtrusive in position. All the parts are interchange- 
able and are readily accessible, and great attention has been 
paid to simplifying the fixing and levelling of the meter; to 
this end, an ingenious modification of the well-known hole, 
slot and plane system has been adopted, the meter being 
supported at three points—one at the top, and one on each 
side at the bottom. At the top there is a vertical slot, 
while one of the lower attachments is hook-shaped; the 
third is а plain round hole, and in order to remove the 
meter only one screw—the one passing through this hole— 
has to be removed. "The terminals are placed at the sides, 
near the top. 

The front cover is an aluminium casting, which fits into 
а deep groove in the frame, lined with felt so as to be proof 
against dust and insects ; the readings are taken through a 
single window in the front cover. The dials are direct- 
reading in kilowatt-hours, and are large and clear. 

The rotating part consists of а seamless aluminium 
cylinder supported by a light spider on a vertical shaft, 
which rotates on a spring-supported sapphire jewel, of 
standard design, and readily interchangeable without affecting 
the adjustments of the meter. 

The winding consists of two series coils, and а pressure 
coil connected in series with а reactance coil, by means of 
which the current in the pressure coil is made to lag 
practically 90° behind the line pressure. The combined 
action of the tbree coils produces а moving field, which 
exerts а torque upon the aluminium cylinder proportional to 
the power used at any moment. 

The cylinder passes between the poles of a permanent 
magnet, which produces a retarding torque proportional to 
the speed, so that the resultant speed of the disc is pro- 
portional to the power, and the counting train, which is 
driven by a worm on the shaft, records the energy used 1n 
watt-hours. 

А novel and important feature of the type К” meter, 
is the fact that the rotating parts of the meter can be 
removed en bloc without іп any way affecting the calibration 
of the meter, thus affording ready access to other parts. 
This is accomplished by removing the registering mechanism, 
which is securely held in place by two screws. 


‚ arose over track and traction. 


The meter is provided with а starting coil to overcome 
the slight mechanical friction of the instrument, and to 
ensure accurate registration on light loads. The position 
of this coil is adjusted by the screws A and B (shown in one 
of our illustrations), the speed of the meter being increased 
on light loads by loosening screw B and tightening screw A. 
When this adjustment has been correctly made for light 
loade, there is no risk of the meter “ creeping” without load 
if the voltage of the supply circuit increases. 

The meter is readily adapted to suit a change in the 
frequency of the supply, e.7., from 100 to 50 cycles, or vive 
versi. The change from high to low frequency is accom- 
plished by closing the circuit at D (shown in one of the 
figures) by soldering the large copper wires together, while 
to change from low to high frequency the inverse operation 
is required —unsoldering and separating the ends of the wires. 
This is a valuable feature which, we believe, is entirely new, 
enabling the change to be made without removing any of 
the parts or returning the meter to the manufacturers. 

The introduction of the simple and ingenious improve- 
ments outlined above appears to us to mark an important 
advance towards the evolution of the perfect meter, and the 
release of the station engineer from some of his many 
worries. Я 


ELECTRIC TRACTION NOTES. 


(Continued from page 741.) 
Nottingham.—Speaking at a municipal election meeting 


last week, Alderman Brownsword, chairman of the Tramways Com- 
mittee, made it clear that there was less likelihood than ever of an 
adoption of universal penny fares. He had been impressed by some 
Sheffield figures. He said that in Sheflield the experiment was 
made of universal penny fares, with tho result that in five months 
the working expenses of the tram system, it was said, were 
increased by £4,748, whilst the returns remained stationary. On 
these figures, the Nottingham Tramways Committee’s present 
intention to make no alteration in the existing scale of fares is 
strengthened. The present number of passengers carried weekly 
on the Nottingham cars is 585,000; that is the minimum figure. 


Paisley.—A start has at last been made with the con- 
version of the Paisley tramway system from horse haulage to 
electric traction. On Monday morning the work was commenced at 
the east end of the line, where the junction with the Glasgow 
Corporation system will be effected. The estimated cost is £320,000. 
The main line from the juuction with the Glasgow Corporation 
system will run right through to Johnstone, and be a double line. 
The branch lines will also be double when possible. Те line to 
Johnstone will be completed first by the end of March next, it is 
expected, and the whole system by June. 


St. Helens.—The T.C. and the local tramways company 
seem fated to be in а state of constant tension. First, trouble arose 
over running terms, then over goods traffic terms. Lately, trouble 
The Council complained that 
the company's car-wheels were bad and were spoiling the track, 
and the company complained that the Corporation track was bed 
and was spoiling the car-wheels, and at that the particular trouble 
still stands. The company has just induced the Tramways 
Committee to reduce the capital amount on which the company pays 
interest by £400, but the Committee will set off as from the 
beginning of November the claim by the Corporation against the 
company for repairs to the overhead equipment, again t the claim 
of the company for stoppages through the failure of the Corporation 
to supply the necessary power for working. It isto be hoped that 
this arrangement will be satisfactory to both parties. 


Soothill Nether.— The U.D.C. has: decided to apply for 
powers to construct tramways and work or lease the same, to pur- 
chase land, and erect an electricity station and refuse destructor, 
and to widen certain streets, this work being necessary if the tram- 
ways are put down. Dewsbury and Ossett Corporations are also 
seeking powers to construct tramways, and it is intended that the 
line shall run from Dewsbury Market Place, through Soothill 
Nether, and forward to Ossett Market Place. Тһе plant at 
Soothill Nether is intended to supply electricity to private cus- 
tomers and energy for the tramways in the Council's area. 


Walsall.—On Thursday last week a trial trip was run on 
the new lines laid down by the Corporation. These, together with 
the existing lines in the borough, will commence running on January 
Ist next. The car was run over all three new lines, one to Walsall 
Wood being nearly four miles in leugth, that on the Birmingham 
Road being two miles long, ага the third to Willenhall being 
between two and three miles іп extent. Altogether the Corporation 
will, at the end of the present year, be reaponsible for the wcrking 
of over 12 miles of track. The tramways are now ready for 
the Board of Trade inspection, The total expenditure involved is 
estimated at about £150,000. 
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Southend.—Objections to the confirmation of the 
Southend and Colchester Light Railways Order must be lodged with 
the Board of Trade by November 21st. 


West Bromwich.—On Tuesday Colonel Von Donop 
made a Board of Trade inspection of the lines which have been 
laid in Slim Lane and Bromford Lane. 


TELEGRAPH AND TELEPHONE NOTES. 


Imports of Foreign Telegraph Cables.—The imports 
of foreign telegraph cables and apparatus into this country last 
month amounted to only £2,668, as compared with 48.381 in 
Avgust last, bringing up the total for tbe first nine morths of the 
year to £44,780. 


International Telegraph Conference.—<Accordi: g to 
the Times, the Government of India have issued a statement out- 
lining the revised convention and regulations adopted by the London 
International Telegraph Conference in May last, which are to 
come into force on July 1st next. The new arrangements, includ- 
ing the decision not to make the official vocabulary compulsory, are 
described a8 according with the wishes and interests of the c^mmer- 
cial community and the public generally in India, and as being 
calculated to put au end, once and for all, to the constant disputes 
as to the admissibility or otherwise of doubtful code words. Under 
the convention such words, which may be real or artificial, must te 
composed of syllables capable of prznunciation according to the use 
of language in German, English, Spanish, French, Dutch, Italian, 
Portuguese or Latin; and the words must not exceed ten letters 
according to the Morse alphabet. Conbinations not fulfilling these 
conditions will be considered as letter ciphers, and will be charged 
accordingly, viz, at the rate of five letters per word. Words 
formed by joining two or more plain language words, contrary to 
the ueage of language, are inadmi-sible. 


Wireless Telegraphy.—Prof. Silvanus Thompson lec- 
tured on Tuesday at the Hampstead Conservatoire on wireless tele- 
graphy. In the course of his lecture he expressed the opinion that 
the importance of most of the present cxperiments was exaggerated, 
and that the trail of the financier had been the bane of wirelees 
telegraphy. 


CONTRACTS OPEN AND, CLOSED. 


OPEN. 


Barrow-in-Furness.— The Corporation wants tenders 
for the completion of the electric lighting installation at Hawcoat 
and Walney Police Stations and the Pig Slaughtering Hall and 
Lairage at the Public Abattoirs. Particulars at the borough ergi- 
neer's office, Town Hall. 


Beckenham.—November 9th. Electric wiring under 
free wiring scheme. See “Official Notices " October 16tb. 


Bermondsey.—Novemter ‘ith. Low- tension feeder, and 
arc lighting, cables; arc and incandescent lamps, standards, switch- 
boxes, &c. See Official Notices October 30th. 


Blaekpool.—November 14th. One 450-Kw. traction 


set (vertical triple-expansion engine and multipolar generator). See 
" Official Notices” October 23rd. 


Brighton. — December 7th. Six water-tute boilers, 
piping, tanks, and surdry other steam plant, for the Southwick 
power station. See Official Notices” to-day. 


Ceylon.—December Ist. The Ceylon Government is 
inviting proposals from those willing to enter into a contract for the 
supply of electrical energy to the various cffices, buildings, and 
premises of the Government, for а term of years commencing on or 
abe ut August 1st, 1905. Proposals must be delivered, under seal, 
at the office of the Colonial Secretary, Colombo, on or before 
December ltt, 1903. Tbe Gazette containing a full nctice may be 
seen at the Commercial Intelligence Branch of the Board of Trade, 
50, Parliament Street, S.W. 


Chorley.—The Corporation invites offers for its electric 
lighting order. See “ Official Notices " October 23rd. 


Dartford.—November 9th. The Metropolitan Asylums 


Board wants tenders for a telephone system for Darenth Asylum. 
See Official Notices to-day. 


Dublin.— November 14th. 
„Otlicial Notices " to-day. 

Epsom.— November 11th. The U.D.C. wants tenders 
for the supply of certain cables. Н. F. Foster, resident engineer. 


Glasgow, &¢,.—May-Oatway Fire Appliances, Ltd., are 
inviting tenders for wiring for & number of installations of their 
fire alarm system. See Official Notices October 30th, 


Arc lamp carbons. See 


Great Western Railway.—December 7th. Water-tube 
boilers, engines, three-phase generators and auxiliary plant, for the 
Park Royal power station. See “Ofcial Notices” to-day. 


Harrogate. — November 16th. High tension mains. 
See Official Notices October 30th. 


Hornsey.— November 30th. Meters, indicators and fuse- 
boxes. See Official Nctices ” to-day. 


Johannesburg.— November 16th. Gas producer plant; 
gas engines and dynamos. Alternative :—Water-tube boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. See Officia! 
Notices " August 28th. 


Kilmarnock.— November 18th. Lancashire boilers: 
engines and dynamos; crane; battery; and switchboard for elec- 
tricity scheme. See “ Official Notices" October 9th. 


Kirkealdy.—November 23rd. Опе 400 - Kw. steam 
engine and dynamo for lighti'g and traction. See Official 
Notices” to-day. 


Leeds.—November 13th. Forty-five tons of piping 
and valves for the electricity works. See Official Notices October 
23rd. 


Maesteg.—The Courcil invites proposals from those 
willing to take over electric lighting powers for the district. See 
„Official Notices tc-day. 


Ply mouth. November 14th. The Corporation is in- 
viting tenders for an clectric lighting installation for the Borough 
Asylum, Blackadon. Specifications, &c., from Mr. E. G. Okell, 
borough electrical engineer. 


Radcliffe, — November 14th. Lighting and traction 
switchboards and accessories; rail bonds for the U.D.C. Bee 
* Official Notices October 237d. 


Sweden.—Tenders ate at present being invited by the 


municipal authorities of Wisby for the electric lighting of the 
town. 


Swindon. — November 16th. Steel poles, overhead 
equipment for tramways, arc lamps, &c., for the Corporation. See 
" Official Notices " to-day. 


Swindon.—November 28rd. Traction switchboard and 
feeder cables. See Official Notices” to-day. 


Sydney (N. S. W.).— December 30th. Tenders will be 
received at the office of the Deputy Postmaster-General, Sydney, 
New South Wales, from persons desirous of contracting for the 
tupply to the Departmental Stores, Sydney, of telegraph, telephone, 
and electric light material. Specifications, &c., may be seen, and 
tender forms obtained at the General Post Offices, Sydney, 
Melbourne, Briebane, Adelaide, Hobart and Perth. Samples may 
also be seen at Sydney, Melbourne, Brisbane and Adelaide. 


Wednesbury. — November 20th. Electric wiring of 
public buildings. See Official Notices October 23rd. 


Whitehaven.—November 15. Electric wiring, &c., 
for the new infirmary. See Official Notices to-day. 


OLOSED. 
Epsom.—The U.D.C. has accepted the following ten- 


ders :— 


Reason Manufacturing Co., for 50 met«rs. 
Mather & Platt, Ltd., for oil filters. 
Meldrum Broe., Ltd., for a refuse destructor, £2,750. 


Halifax.—The T.C. has accepted the tender of the 
Electric Construction Co, Ltd., of Wolverhampton, for the supply 
cf a 75C-kw. direct current dynamo coupled to a Pollit & Wigz-ll 
horizontal cross-compound engine, for £6,631. 


Hull.—The Corporation Telephones Committee has 
accepted the tender of the Ericsson Bell Telephone Co. for tbe 
eupply cf telephone instruments and switchboard, at £2,757. 


Ilford.—The U. D. C. has accepted the tender of Mesers. 
Milnes, Voss & Co., for nine roof-coverings for tramcare, at £70 10s. 
per car. 


Nelson.—The tender of Messrs. Bruce Peebles & Co., of 
Edinburgh, for the supply of a 400-xw. engine and dynamo fcr the 
electricity worke, has been accepted by the T.C. 


Preston.—The T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the supply of 30 electric cars at £472 
each. The Tramways Committee recommended the acceptance of & 
further tender by the same firm for certain permanent way and 
overhead construction work, with the Lorain Co.'s special equip - 
ment as specified, for the sum of £80,592. This tender was, bow- 
ever, referred back to the Tramways Committee, 
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London.—The Highways Committee on Tuesday reported 
to the L.C.C. on the tenders rcceived for four 5,000-н.р. engines 
required for the Greenwich tramways power station, and recom- 
mended that of Messrs. John Musgrave & Sons, Ltd., of Bolton, for 
acceptance. The following is a list:— 


Fullerton, Hodgart & Barclay, Ltd., Paisley (incomplete) . £88,811 
Maschinenfabrik Buckau Aktien- Gesellschaft, ОИ [но 


to specification) .. ЧЕ 58, 871 
Cole, Marchent & Morley, Г, td., ‘Bradford $4,921 
Wallsend Slipway and Engin: eering Co., Ltd., Wallsend - on- 

Tyne (German steel). ate . 88.525 

Do. do. (English steel) si T .. 92.525 

A. Borsig, Berlin (incomplete). г» - .. 92.995 
Davey, Paxman & Co., Ltd., Colchester 28 23 ES .. 96,693 
John Musgrave & Sons, 1, td., Bolton .. ч <a s .. 96,718 
Ferranti, Ltd., Hollinwood, Lancs. EM us "T. ee .. 99 250 
Allis Chalmers Co., London acs а Е Wa! а . . 99,750 
Yates & Thom, Blackburn ss . . 100,680 
Aktieselskabet Burmeister & Wains, Copenhagen.. T .. 105,089 
Gourlay Bros. & Co., Dundee ; 25 .. 107,168 
D. Stewart & Co. (1902), Ltd. „Glasgow ie . . 19,068 
Do. do. (alternative) ay .. 105,492 
Willans & Robinson, Ltd., Rugby ss s $4 T .. 131857 


Тһе Committee reported — 

“The tenders have been carefully examined by the Council's 
electrical engineer, and we have had before us his report upon them. 
As the result of our consideration of the matter, we are of opinion 
that the tender of Messrs. John Musgrave & Sons, Ltd., amounting 
to £96,713, should be accepted. It was not possible to consider the 
first two tenders, as that of Messrs. Fullerton, Hodgart & Barclay, 
Ltd., was incomplete, while the second lowest tender was not in 
accordance with the Council's specification. The next lowest ten- 
der amounts to £84921 10s., or £11,791 108. below that of Messrs. 
Musgrave & Sons, which, it is suggested, should be accepted. Ав 
the difference between the two tenders is about 12 per cent, we 
have given very careful consideration to the course which should be 
taken in the matter. 

" Certain details of construction of the eugines were left to the 
tenderers to decide, and we have, therefore, in considering the 
matter, borne in mind {һе relative advantages of the various pro- 
posals ‘submitted by tbe firms who have tendered, having regard to 
the Council's requirements. Moreover, in view of the vital import- 
ance of the engines to the success of the tramways undertaking, we 
have also felt compelled to take into account the experience and 
qualifications of the firms submitting tenders to undertake so large 
& work, as it involves the Jargest order for engincs which has ever 
been given by a municipal body. In order that there should be no 
risk of failure, and that the best possible form of construction 
should bs secured, we are of opinion that the extra expenditure 
involved by accepting the tender of Messrs. Musgrave & Sons is 
fully justified, as it is eseential to the successful completion of the 
large and costly tramway works which the Council has in hand that 
the moat satisfactory results should be obtained from the engines. 

" Messre. Musgrave & Sons have submitted the names of certain 
firms to whom they propose to sublet different portions of the 
wcrk, and we are advised that no objection need be raised to that 
course. The neceesary expenditure is provided for in the estimate 
approved by the Council on July 21st, 1903 (p. 1213), for the pro- 
vielon of plant at the Greenwich generating station. We recom- 

mend :— 

'‹ (a) That, subject to the result of the usual inquiriee provirg 
satisfactory, the tender of Messers. John Musgrave & Sons, Ltd., be 
accepted for the supply and erection, for the sum of £96,713, of 
the four 5000-Н.Р. steam engines required for use at the elec- 
tricity generating station now being established at Greenwich, in 
connection with the electrical working of the Council’s tramways. 

“ (2) That, in connection with the supply of the engines referred 
to in the foregoing resolution, Messrs. John Musgrave & Sons, Ltd., 
be allowed to sublet the following portions of the work to the 
undermentioned firms or to such other firms as may be approved by 

the engineer under the contract, namely, (1) to Messrs. John Brown 
and Co., Sheffield, the manufacture of the heavy forgings; (2) to 
Messrs. J. Webb & Co., Bury, the manufacture of the light forgings; 
and (3) to Messrs. W. Jessop & Sons, Sheffield, the manufacturers of 
the steel castings.” 


Railway Signalling.—4A Darlington correspondent of a 
London paper says that the Certral South African Railways have 
placed important contracts for the (quipment of the lines in the 
Orange River Colony with the Tyers Electric Signalling System at 
an estimated cost of over £49,000. 


South America.— Messrs. Mather & Platt. Ltd., have 
sublet the contract for 44 motor-starting switches, from 13 B. II. p. 
to 42 B. H. P., and 44 double-pole switches, to Messrs. Bray, Markham 
and Reies, Ltd. 


Wolverhampton.—The Corporation has accepted the 
tender of Thos. Parker, Ltd., for the supply of а set of balancers at 
£196, subject to their agreeing to supply a similar set at the samo 
price at a later period, if required. 

The electrical engineer has been instructed to invite tenders for 
the supply of six double-deck cars, and the chairman and deputy 
chairman of the Tramway Committee and the electrical engineer, 
have been authorised to accept such tender or tenders as they shall 
deem advisable. 

The Corporation have accepted the tender of Messrs. Joseph 
Evans & Sons, at £1,293, for the supply of surface ы plant 
at the electricity works, 


Wood Green.—The D.C. has placed a contract with 
Henley's Telegraph Works Co., at £7,678, for certain work in con- 
nection with the electricity supply scheme, 


FORTHCOMING EVENTS. 


Saturday, November 7th.— Kt 7 p.m. Salford Science Students 
Association. Meeting. Questions for discussion :— 


1. What is the best form of condenser for highly superheated 
steam ? 

2. The keying of Losses to shafts. 

3. What аге the possibilities of Aerial Transportation between 
England and France? 

4. Is it advisable to use high pressure steam, and what аге 
the drawbacks experienced in present day practice? 


Monday, November 9tb.— At 8 p.m. Institute of Marine Engi- 
neers. Meeting. 

At 7.30 p.m. Institution of Mechanical Engineers (Gra- 
duates’ Association). Paper by Mr. W. H. A. Robert- 
son on “ Heating and Ventilating on the Plenum 
System.“ 

Tuesday, November 10th.— At 8 pm. Institution of C. vil Engi- 
neers. Paper on “Tensile Tests of Mild Steel, and 
the Relation of Elongation to the 5123 of the Test- 
Bar, by Prof. W. C. Unwin. 

At 8 p.m. Institution of Electrical Engineers Glasgow). 
Meeting. 

Thursday, November 12th. — At Я pm. Institution of Electrical 
Engineers. Meeting. Inaugural addrees by Mr. 
Nobt. K. Gray. 

Friday, November 13tb. — Electro - Harmonic Society Concert. 
King's Hall, Holborn Restaurant. Ladies’ night. 
Mr. R. K. Gray will preside. Tke programme will 
include selections by an orchestra. 

At 8 p.w. Physical Society. South Kensington. “Means 
for Electrifying the Atmosphere on a Large Scale," 
and “An Arrangement for Driving Mercury Pumps,“ 
by Sir Oliver Lodge. 


‘Saturday, November 14th.— West Hartlepool Scientitic Society. 


Mr. W. C. Borrowman on “The Abeurdities of the 
present System of Measure. 

At 7.30 p.m. Glargow Technical College Scientific Society. 
Paper by Mr. А. О ‚тап on Motor- Cars.“ 


NOTES. 


The Institution of Electrical Engineers.—We wish 
to remind our readers that the Inaugural Address of Mr. Robert K. 
Gray, as President of the Institution of Electrical Engineers, will 
be delivered at the opening meeting of the session, to be held in 
the rooms of the Institution of Civil Engineers at 8 p.m., on Thurs- 
day, November 12th. The Annual Dinner will be held at the Hotel 
Cecil on Wedneaday, December 10th. 


Magnetic Disturbance.—A great deal bas been appearing 
in the daily newspapers this week with reference to a magnetic storm 
which made itself felt on Saturday and Sur day last. The Times gives 
the following account of the effecta of the occurrence upon the 
telegraph cables:—''Conasiderable delay was occasioned in tke 
working of the lines and cables cf the cable companies on Saturday 
by an exceptional electrical disturbance cr storm, which is described 
as the worst experienced for the past 14 or 15 years. А Press 
representative, upon inquiry at the different cable offices in London, 
was informed that on Suuday the wires appeared to ba working 
with very few interruptions. Au operator employed by one of the 
cable companies stated that, after the first interruption, bis firm 
added more battery power to their currents, and ‘cut off’ 
Penzance as the station for picking up ‘earth,’ substituting 
‘artificial earth’ in London. In the ordinary way ‘earth’ is picked 
up st Penzance, but, as a mears of combating the disturbance, 
several technical experiments were made. The one mentioned 
proved successful, and they were able to continue working, but at a 
reduced speed.” 

Mr. Walter Sidgreaves, director of Stonyhurst College Obser- 
vatory, telegraphed to tLe same newspaper on Monday night :— 
„The disturbed state of the telegraph lines on Saturday, which for a 
time interrupted communication between London and Parie, was 
accompanied by the greatest magnetic disturbance recorded by the 
Stony hurst photo-magoetographs, which have furnished а practically 
continuous record since 1867. The disturbance was remarkable for 
the multitude of wide oscillations of very short periods, indicatirg 
great and rapid changes of horizontal direction and force. The 
magnetic storm began at 6 a.m. on Saturday and ended at 5 a.m. on 
Sunday. The beginning and ending were more or lees abrupt, 
but the storm was preceded and followed by a period of about 9 
hours of small, rapid oscillations. The greatest oscillation of hori- 
zontal direction was 2 deg. 46 min., but the greatest change of 
horizontal force is unknown, the spot of light having been off the 
photographic paper on both sides many times. The surface of the 
вип was marked by two spots, а new one not far from the centre 
and a spot near the eastern limb of the well-known double form. 
Grouped together they are about three-fifths the area of the great 
spot of last month. The magnotic storm of Saturday was incom- 
parably greater than that recorded during the frst paseage of the 
great spot over the solar disc,” 
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The Controller of the Central Telegraph Office, in the course of a 
Press interview, said that “the disturbance was first noticed about 
sunrise on Siturday, and it appeared to have been general all over 
Europe and North America. The main storm disappeared about 
five or six o'clock the same evening—just too late to save the 
situation for the football reports. The storm was at its worst in the 
afternoon, but there was a slight aftermath later in the evening, not 
sufficient, however, to cause any serious interruption. There was an 
undoubted connection b:stween this phenomenon and the ‘sun 
spots.’ Ifthe earth currents had flowed continuously in the eame 
direction, we could have got over the difficulty by neutralising 
them, but as they were continually changing we found that 
impossible,” 


The Speed of Electric Cars,—Several of the drivers 
employed by the London United Tramways Co. again appeared at 
West London on Monday in answer to the summons against them 
for driving their cars at an excessive rate of speed. Our readers 
will remember that an adjournment was made some time ago to allow 
speed tests to be made. The Board of Trade, it appears, nominated 
Col. M. H. Purcell to make these tests, and the results thereof were 
placed before the Court on Monday. Col. Purcell bad a free hand 
with regard to the experiments. He posted an assistant at the 
generatirg station, and Mr. Parker, of the London Athletic Club, 
took the times. He measured off a distancs of 1 furlong at 
Goldhawk Road, and then tested the cars. With a flying start the 
following times were made :— 

No. 272.—First trial: 31: вес.—13 006 miles an hour; second 
trial: 34: sec.— 12 93; third trial: 32—14 06. 

No. 75.—First trial: 34! sec.— 13 08; second trial: 36+ sec.— 
13 47; third trial: 36—123. 

No. 60 — First trial: 35! sec.—12°78; second trial: 36? sec.— 
12:29. 

No. 173.— First trial: 332 8ec.—13 39; second trial: 36; sec.— 
14 8. 

Col. Purcell in evidence stated tbat these figures showed the 
highest speeds attained by the cars. Mr. Ford came up soon after 
the first test was taken, and he said that unless the car wasin 
exactly the same condition—number of passengers, &c.—it was no 
test at all. Mr. Ford then withdrew. The statement that Mr. 
Ford was not admitted to the test was untrue. Witness also 
tested two other cars that came along, and the highest speed was 
14» miles. He said he was not an expert. He was also asked whether 
he had taken steps to ascertain if'anything had been done whereby 
the speed of the cars engaged in the test might be lowered, and he 
replied that he took every precaution to get correct resulta. 
Having ascertained the average voltage at tbe generating station, 
he was of opinion that nothing was done to interfere with the 
test. 

Edward J. Smith, ап electrical engineer, who was at the 
generating station, said he did not think the system could have 
been interfered with. 

Mr. J. C. Robinson, the managing director, said he gave 
instructions that the test was to take place under normal con- 
ditions. He told Mr. Ford that he did not like the suggestion that 
the macbinery had been interfered with. He had tested the cara 
in question, with practically the eame results. He denied that the 
ears could exceed 30 miles an hour. Mr. Hose, replying to Mr. 
Muir, said his difficulty was that evidence had been given as to the 
gpeed which was over the limit. Mr. Ford then called Colonel 
Crompton, who said that, seeing there was no instrument on the 
car he was on to test the speed, he advised Mr. Ford to withdraw. 
He had tested the cars on other occasions and they had exceeded 
the figures given. Three other witnesses gave similar evidence, 
and the case was adjourned. 


Indian Electrical Volunteers.— The Rangoon Times 
says that the Electrical Engineer Company to be formed in con- 
nection with the Madras Artillery Volunteers will consist of two 
officers, seven non-commissioned officers, 37 sappers, eight engine 
drivers, 24 electricians and 12 telephonists, The company will be 
instructed by officers and and non-commissioned officers deputed 
from the Indian Submarine Mining Corps. 


Victoria Falls.—It is stated that Mr. Francis Fox, of 
Sir Douglas Fox & Partners, has been visiting America in con- 
nection with water-power development, and has just returned from 
Switzerland on a similar visit, where he has seen some of the most 
important hydro-electric installations. His visits have been made 
in connection with the large power plant shortly to be erected at 
the Victoria Falls, on the Zambesi River, by the African Con- 
cessions Syndicate, in which the Chartered Co. is largely 
interested. 


A Birmingham Electric Power Transmission Plant. 
—The Birmingham, Tame and Rea District Drainage Board, on the 
advice of their engineer, Mr. John D. Watson, have decided to instal 
a complete electrical power transmission scheme, and to this end 
have given their sanction to an application being made to the 
Local Government Board to borrow £14,000, for the purpose of 
erecting а boiler house, electric generating station, overhead trans- 
mission line, motors, pumps, transformers, &c. In the last session 
of Parliament, authority was granted to the Birmingham, Tame and 
Rea District Drainage Board to sell two acres of land to the City of 
Birmingham for the purpose of constructing a refuse destructor 
thereon. In payment for this land the City of Birmingham under- 
takes to generate steam 24 hours а day in sufficient quantity to 
develop 175 в.н.Р. when utilised in a high-speed engine condensing. 
The Drainage Board propose to utilise this power in generating 
electric power in the form of three-phase current at the, generating 


station, which will be erected at Saltley, near Birmingham, and 
trausmit the power a distance of five miles over the Drainage Board's 
Oatfall Works and Irrigation lands at a transmission pressure of 
2,300 volts. There will be two generating sets, consisting of two 
high-speed engines by Belliss & Morcom, each of which will be direct 
connected to опе British Thomson-Houston revolving field 
generator, the latter generating three-phase current at 50 cyclesand 
2,300 volt: This current will be led direct to the overhead trans. 
mission line, which will be tapped at cight points along the route, 
at each of which a sub-station will bo erected, containing the 
necessary step-down transformers for traneforming the pressure 
from 2,300 volts to 200 volts, 

At four of the sub-statione, centrifugal pumps direct connected to 
British Thomson-Houston standard induction motors will be 
installed for pumping purposes, replacing separate installations ot 
steam-driven pumps, the transport of fuel and water to which ш 
necessarily an expensive item; these pumps will be placedat different 
positions on the Board’sc.tate, where the level of the land is such as 
to necessitate pumping the water on to the land from the main 
culvert, which runs throughout the length of the estate. There are 
14 motors in all, ranging from 2 to 28 H.P., a number of which are 
used for operating machinery on the different farms situated on the 
Board's estate, aud also for operating distributors and such machinery 
Of а special nature as is used in connection with the treatment of 
sewage. The lighting of the principal buildings situated on the 
Board's estate will also be carried out from the same generating 
station. This echeme, which, as applied to pumping in connection 
with sewage disposal, is & pioneer scheme, is entirely due to the 
initiative and enterprise of the engineer, Mr. John D. Watson. 
The contract forthe complete equipment of the generating station and 
sub-stations and the erection of the transmission line, together with 
the contracts for the supply of all motors and accessories, has been 
provisionally placed with the British Thomson-Houston Co., Ltd., 
of Rugby, and work will be commenced immediately when the Local 
Government Board have sanctioned the necessary loan. 


Tests of Motors Driving Machine Tools.—In a recent 
number of the Anicrican Electrician some data are given by Mr. M. F. 
Moore of the power taken by certain machine tools in the Morden 
Frog and Crossing Works, Chicago, from which we abstract the 
following figures :— 


S, Fr 22 FS Es] 2B 
oto {ee та |= Pe | S25 Tools operated by motors. 
Sep F S FF ee | ee 
oo” he ae \ЕЁ cajo 
B | эк 3 8 nz Е 
| * 
| 
5 ur. 654! 90 | 74^ 94! 385% | Radial drill—Nile’s universal. 
90 ur. 163 125 224 | 474 | 1751 | 14-іп. pony planer; 14-in. pointer: 
| | band saw; universal saw; lathe, 
grindstone. 
10 н.р. | 87 | 85 | 121 | 27 893 | Punch; three-single spindle drills; 
emery wheel. 
15 н.р. | 125 175 15 | 40 15°30 | 2 m 15 fs. 86 in. x 86 in. Seller's 
planers. 
5 up. | 523 100 4. R 4134 | Rail bender—Am. Bridge Works. 
5 U. v. 521 100 4 | xi 434. | Rail bender.- Am. Bridge Works. 
5 н.р. | 60 100 71 14 5:65 | Three-spindle rail drill.— Newton. 
b н.р. | 50 100 7À 14 5-65 | Three-spindle rail drill.—Newton. 
15 н.р. | 125 | 1975 15 | 40 15:30 | 5-in. Beaudry bammer; б-іп. Ajax 
forging machine, 
b n.p. | 43 100 4 143 7:40 | Punch and shear. 
30 H.r. | 230 ' 115 5 65 33:116 | No. 3 Root high-pressure blower, 


| 3 lbs. pressure. 


50 н.р. | 4124 100 824 182 74:00 | High-speed saw cutting 


85-Ib. 
A. S. C. E. rail in 37 sec. 
90 12 switch planers ; 38 spindle drills 
| | | three milling saws; one punch 


| 
| and shear; one bulldozer; one 
71:12 
„ 
50 н.р. | — — 50 | 90 


rail bender; five single spindle 
The motors are all rated at 220 volts, and the speeds range from 


drills; one bolt cutter; one saw 

grinder; three lathes: four 
1,120 revolutions per minute in the small sizes to 850 in the 50-horse 
machines. - 


shapers ; 2emery wheels; 1 shear. 


Physical Society.—At the end of last session it was 
decided to hold the meetings alternately in the afternoons and 
evenings, and to change the place of meeting from the Chemical 
Society tothe Royal College of Science, where the facilities for 
experimental demonstration are very complete. The first evening 
meeting will be held on Friday, the 13th inet, at 8 p.m., when Sir 
Oliver Lodge will describe and illustrate by experimenta (1) means 
for electrifying the atmosphere on a large scale and (2) an arrange- 
ment for driving mercury pumps. 


The Brighton Tramways Committee and Provision 
of Trucks.—The recent action of the Brighton Tramways Com- 
mittee in disqualifying a tender of the Brush Electrical Eingineer- 
ing Co. on the ground that they had not complied with the 
specification, requires further elucidation. It appears that the 
specification of the Brighton Corporation engineer was for Brill or 
Peckham trucks,” which are manufactured in America; the 
Brush Co. being publicly invited to tender, offered to supply the 
articles required, constructed at their own works at Loughborough, 
and the Tramways Committee appear to have rejected the tender 
on the ground that it was not according to specification—tbat is to 
вау, for Brill or Peckham trucks. 

This action has very naturally created ‘considerable indignation 
among the cmploydés of the clectric traction departmont of thc 
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assed the following 


Brush Electrical Engineering Co., who 
orks, Loughborough, 


resolutions ata meeting held at the Falcon 
on the 2nd inst. 

“1. That this meeting, having heard that in several towns it 
is the custom to exclude British firma from putting in tenders for 
trucks in competition with foreign makere, respectfully appeals to 
members of tramway committees and other buyers of cars to give 
fair play to an industry on which the welfare of во many of their 
country men not only ourselves and our families, but other workers 
concerned in the preparation of the material—is absolutely 
dependent. 

2. That, while having по right or wish to interfere with the 
actual placing of orders, we urge that in our own country it is 
unjust that British truck makers stould be barred from oppor- 
tunities of selling goods which are the product of British labour. 

“3. That we protest against any suggestion that foreigners can 
claim superiority or even equality in any branch of steel work; and 
we ate confident tbat, with fair and open competition, foreign made 
electric traction trucks would toon fail to find any market what- 
ever in this country, and that employment would then be provided 
for а large number of additional men in this ipdustry. 


“ (Signed) H. Davis, Chairman (Erector), 
“ I, CRAMBLE, Secretary (Fitter).” 


Unless there has been some misunderstanding ав to the intention 
of the specification in question, the action of the Brighton Corpora- 
tion Tramways Committee is objectionable, not merely from a 
patriotic but also from a business point of view. 

If they meant that what they required were trucks of the Brill or 
Peckbam type, which could be manufactured in England ав well as 
in America, well and gocd ; but to invite British firms to tender for 
a foreign article to the exclusion of the home-made, would warrant 
all the indignation expressed in the above resolutions. 


Assessment Appeal.—At Salford Quarter Sessions the 
Middleton Electric Traction Co. successfully appealed against the 
rating of their undertaking, wbich had been assessed at £2,590 gross 
and £2,000 net. These figures were reduced to £1,000 and £550 


respectively. 


Fire Alarms: May-Oatway v. Sprinklers, — Ап 
interesting demonetration took place on Wednesday, before a 
number of visitor», at the offices of the (Glasgow Herald, 
showing the comparative value of the May-Oatway fire alarm 
as compared with a system of sprinklers. Two of the May- 
Oatway detectors were fixed on the ceiling and put in electric con- 
nection with the Fire Brigade offices. Other detectors were 
exhibited on the walls of the room in order to allow the company 
present to inspect the details of the apparatus. The indicator 
consists of en iron bar fixed in a horizontal position, and 
stretched along this is a fine copper wire connected at the 
two ends only. On the temperature increasing the copper 
wire expands quicker than the ігор, and therefore ssgs and 
allows the carbon block suspended at its centre to fall until it comes 
in contact with a pair of clips connected to the other pole of the 
battery. The circuit is thus completed, and the alarm given at the 
fire station, while at the same time the current passing through a 
piece of apparatus on the principle of the ordinary housc-bell 
indicator drops a shutter indicating the room in which the outbreak 
has taken place. Two of these detectors were fixed to the 
ceiling of the room, which also carried a complete system of auto- 
matic sprinklers. Mr. Oatway briefly described the principles of his 
system, and announced that, arrangements having been made for the 
Fire Brigade to answer the call, the test would really be a competi- 
tive test between the automatic fire alarm and the sprinkler system. 
He stated that in order to ensure that the cor ditions should be 
absolutely fair to both, the test would be put into the bands of a 
committee, and the following gentlemen were requested to act in 
this capacity: The fire masters of Glasgow, Edinburgh and Aberdeen, 
a representative of the Liverpool and London and Globe Insurance 
Co., and of the North British and Mercantile Insurance Co., Mr. 
Gourlay, Mr. Arthur Kay and Mr. W. A. Chamen, Glasgow Corpora- 
tion electricalengineer. These gentlemen selected the place where the 
fire should be lit; this was almost directly under one of the 
sprinklers, but some distance from the two automatic alarms. Two 
large tanks of methylated spirits were then lit; 65 seconds after 
lighting tbe tanks the alarm bell was rung, and within 4 min. and 
20 sec. of lighting, the Fire Brigade were in the room. A wait then 
tcok place, and the tanks had to be replenished and again lit. 164 
min. after the first lighting of the fire the sprinkler, which was 
immediately over the flame, began to work; the fire was then 
extinguished, and opportunity was given to those present to examine 
the details of the apparatus, which were explained by Mr. May and 
Mr. Oatway. 


Lectures.—Prof. Schuster has been delivering a course 
of lectures on "Rays and Radio-activity” at the University of 
Manchester. : 

Royal Institution. Among the names of new members 
elected at Monday's meeting we note that of Sir Oliver Lodge, 
LL. D., D.Sc., F. R. S. 


Appointments Vacant. — The Gloucester Т.О. is 
wanting a tramways manager, at £300 per annum, rising by £25 a 
year to £450 ; a lecturer in engineering is wanted for Rotherham 
Technical Institute, £120; mains assistant for Manchester, £150; 
junior assistante for Tyneside power station; the Sunderland Cor- 
poration wants a tramways general manager at £400 rising to £500, 


Personal.—4A smoking concert was held at the Colling- 
wood Hotel, Newcastle-on-Tyne, on Saturday, Ootober 31st, iu 
honour of Mr. James Parmley Graham, who has just terminated his 
service of 15 years with J. H. Holmes & Co. as one of their com- 
mercial staff, to take up an important agency for the North of 
England for electrical and mechanical apparatus and materials. 
On bebe If of the ctticials and staff, the secretary, Mr. Allen Crowe, 
presented Mr. Graham with a roll-top desk, and he was also the 
recipient of a handsome silver tea service from the firm. A very 
enjoyable evening was spent, and several testified as to the ability 
and character of Mr. Graham, who carries with him the best wishes 
of all members of the staff for his futare success. 


Mr. A. L. C. Fell, manager of the Sheffield Corporation Tramways, 
has been appointed chief officer of tramways to the London County 
Council, at a salary of £1,500 per annum. There were 53 applications 
for the position. 

Mr. Н. England, the tramway manager for the Sunderland 
Corporation, having been appointed manag:r for the Yorkshire 
Tramways Construction Syndicate, haa resigned his position on 
Wearside. Our correspondent understands that the salary of the 
new appointment is £700, rising to £900, or £200 a year better than 
at Sunderland. 

The Stockport T.C. has increased the salary of the manager of the 
electric tramways (Mr. McCormick) from £175 to £200 a year. 

On October 29th, at the Reading Corporation tramways offices, 
Mr. Robert J. Fardell, chief clerk of the tramways department, 
was precented with a leather travelling bag, fitted with toilet 
accessories, from the officials and staff of the department on the 
occasion of his marriage. The general manager, Mr. W. Binns, 
made the presentation on behalf of the staff. 


Plant for Sale.—The Ashton-under-Lyne Town Hall 
Committee wants offers for the purcbase of a 70-8 H. p. Stockport 
gas engine, 40-kw. dynamo, E. P. S. battery, &^., of which particulars 
are given among our advertisementa to-day. 


Yorkshire College Engineering Society.— On Mon- 
day, October 26th, Mr. Welbury addressed a well-attended meet- 
ing of tbis Society at Leeds on The Governing of Marine 
Engines.“ 


Compulsory Purchase and the Land. — A question 
of considerable importance to electrical undertakers, those who are 
interested in electric traction, was decided in the case of the Gold- 
smiths’ Co. v. The West Metropolitan Railway Co., which was 
beard in the Court of Appeal on October 30th. As our readers are 
aware, nearly every statute and provisional order for the execution 
of any public work of any magnitude prescribcs a certain time 
within which the promoters are to acquire land by compulsory pur- 
chase. Thus it is generally provided that the powers of the com- 
pany for the compulsory purchase of lands for the purposes of this 
Act shall cease after the expiration of three years from the passing 
of thie Act.“ In the case under review the defendant company had 
been empowered to take compulsorily part of the plaintiffs’ land by 
an Act which received the Royal Assent on August 9th, 1899. On 
August 9th, 1902, they served a notice to treat in the manner usually 
prescribed. The: plaintiffs objected, on the ground that the period 
of three years during which the right of compulsory purchase could 
be exercised, commenced to run on the day on which the Act 
received tbe Eoyal Assent, and that the period therefore expired 
at midnight on Avgust 8th, 1902. It was argued on their behalf, 
that where а term was set running on а particular day, and was to 
run for a certain time, the first day was to be included. The 
defendants, on the other hand, argued that unless the day upon 
which the Act was pasted were excluded from the calculation, they 
would not have the full period of тее years. Suppose,” said che 
counsel who argued the case, “ that the Act had said that the powers 
were to cease on the expiration of one day from the passing of the 
Act. It could not be said that the powers ceased on the expiration 
of the day on which the Act was passed.” This view was adopted 
by the Court. In giving judgment, the Master of the Rolls said :— 
“The law was well stated by Baron Parke, in Russell v. Ledsam 
(14 M. & W., 582), where he said, ‘The usual course in recent times 
has been to construe the day exclusively whenever anything was to 
be done in а certain time after а given event or date. Неге the 
Act was passed on August 9th, 1899, and therefore the three years 
began to run at the expiration of that day, the law, in such a case, 
taking no notice of a fraction of a day." In the result the notice to 
treat was declared to have been served in time. Although the com- 
pany—to use а colloquial phrase— were running it rather fine, it is 
manifest that they were within their rights in postponing their 
notice to treat until the second anniversary of the day on which the 
Act was passed. The importance of the case to electric tramway 
апа lighting companies lies in this, that it places an accurate limit 
upon the various periods prescribed in different Acts of Parliament, 
within which the right of compulsory purchase of the undertaking 
by the local authority may be exercised. In County of London 
electric lighting orders in favour of companies, it is the practice to 
provide that the period of 42 years (within which the power of 
purchase by the local authority may be exercised) shall ran from 
one fixed date—namely, August 26th, 1889. We may, therefore, 
assert with confidence that the local authorities must exercise their 
right some time between that date and midnight of August 26th, 
1931. A statement equally accurate might be made with regard to 
the compulsory purchase of tramway uadertakings by local authori 
ties at the end of some statutory period. 
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Single-Phase Motors for Traction.—The article on 
this subject, which we commence on p. 728, is a translation from a 
paper read by Dr. Finzi before the annual convention of the Asso- 
ciazione Elettrotecnica Italiana at Naples on October 11th and 12th. 
Unfortunately, these particulars reached us too late for insertion in 
the proper place. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Ozone Syndicate, Ltd. (44.660).— Issue on October 
9th, of £100 debentures, part of series created October 16th, 1901, to secure 
46.000, charged on the company's undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same series, 
£5,600. 


Brooker & (toss, Ltd., Elcctrical Engineers, Waltham Cross 
(76,125).—A debenture dated October 9th, 1903, to secure £500, charged on the 
company's undertaking and property, present and future, including unpaid 
capital, has been registered. Holder: F. Huth, 29, Clarendon Road, London. 


Cross Electric, Engineering and Manufacturing Co., Ltd. 
(75,609). — A debenture dated October 20th, 1903, to secure £150, charged on the 
company's undertaking and property, present and future, including uncalled 
capital, has been registered. Holder: H. R. Smith, 106, Murray Street, 
Hoxton, 


THE CENTRAL STATION ENGINEER. 


AN interesting ceremony took place at the Primrose Club, St. 
James's, on the 18th ult, when Mr. Jack Hawes, late assistant 
engineer to the Metropolitan Borough of Bermondsey electricity 
and dust destructor works, baving been appointed chief assistant 
engineer to the firm of Mesare. Tyler & Duncan, was presented with 
a dressing case by Mr. А. E. Youna, on behalf of the officials and 
staff of the above works, as an appreciation of his good services. 

Mr. W. Н. Atcock bas resigned his position as engineer and 
foreman with Messrs. Collins, Keesler & Co., electrical and 
mechanical engineers, of Pietermaritzburg, &c., to take up an 
appointment with the electricity department of the City of 
Pietermaritzburg. 

The Dublin Lighting Committee recommend the increase of the 
salary of Mr. MARK RUDDLE, city electrical engineer, from £450 to 
£600, and that an increase of £50 per annum be granted to him for 
every £1,000 profit made by the undertaking after payment of 
working expenses, of the interest on the loan, and of the annual 
repayment of principal, up to a maximum salary of £1,000. 

Honley U.D.C. has appointed Mr. C. Е. CoLDWELL as electrical 
engineer. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE Edinburgh electrical department соп: 


Edinburgh tinues the steady progress which has cha- 
Municipal racterised its operations since the commence- 
Electricity ment of eupply in 1895. 
Department. The department benefits by а considerable 


street lighting and & growing motor load, and 
that it is successful financially will be gathered from the fact tbat 
a gross profit of 7:8 per cent. on the capital expended has been 
earaed during the past year. 
The output during the past three years is shown by the following 
fig ares :— 


— — —— ͤñ—— — f — — — 


| Priv. lighting. Motor power. Arc lamps. | 


Year. | Total sold. 
1901 4,484,572 996,850 1,226,514 6,707,936 
1902 §,123,133 1,325,481 1,310,€09 7,759, 223 
1903 6,019,815 1,695,153 1,250,840 8,995,808 


] 
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The prices charged are: For private lighting, 32d. per B. T. U., flat 
rate, with discount; power, 14d. per unit; public arcs, £11 per 
annum. Mr.F. A. Newington is the resident electrical engineer. 


GENERAL STATEMENT. 
For year ending May 15th— 1903. 1902. 


Total capital expended £800,710 £765,612 
Number of units sold Ls oe . 8,995,808 7,759,223 
Equivalent No. of 8-c.P. lamps. (Ltg. only) 419,806 312,098 
Number of public arc lamps ii 85 995 846 
Horse - power of motors connected ... . . 4,078 нр, 2,084 Н.Р, 
Maximum load ір kw. E cds e. 7,174 xw. 6,007 kw. 
Revenue account— 
Gross revenue £103,865 £:90,960 
» expenditure m £41,120 £37,923 
„ profit M T eas .. £62,244 £53,037 
Average price obtained per unit— 
Private lighting... - ove 2:86d. 2:98d. 
Public lighting ... T bes vee 216d. 2˙16d. 


REVENUB ACCOUNT. 


1903. 
Gross. Per unit. 
Sale of energy dis qs .. £103,072 9754. 
Meter rents T m oe m cag 62 004. 
Property rents, &c. iss ss 253 des 231 +00. 
Gross revenue .. £103,365 2754. 
Созтв ок PRODUCTION. 
1903. 
Gross. Per unit, 
Coal ... - bs: T ы a .. £10,561 28d. 
Oil, waste, water and engine-room stores 1,631 "03d. 
Salaries and wages incurred in generation and 
distribution көз - idu isi .. 5378 15d. 
Repairs and maintenance of machinery, build- 
ings and plant - s i " 7,263 19d. 


Works and distribution costa ... *. £24,833 67d. 
Repairs, maintenance and attendance public 
lamps m Mos 292 ves T 4,069 114. 
Rents, rates and tages E к .. 5,964 16d. 
Management expenses, salaries of engineer and 


clerical staff  ... ae 56 bs .. 2,820 07d. 
General establishment charges, incladicg sta- 
tionery, printing, law, insurance с 3,434 09d. 
Total works costs . £41,120 1˙10d. 
Prorit STATEMENT. 
To interest on loans £20,161 


To sinking fund ёз 27,431 
To income-tax 827 Өз aas а Ge 120 
To balance on year's working carried forward 14,532 


Gross profit ... з ivi e. £62,244 


On the year’s work the department earned a gross profit of 
£62,244; financial charges absorb some 448, 000 of that amount, 
and the balance, amounting to £14,532, is carried forward to next 
year's account. The balance of £7,606 from tbe last account is 
carried to the reserve fund, which now amounts to £27,435. 


WE give herewith an analysis of the returns 


Aberdeen of the Aberdeen Electricity Department for the 
Municipal year ending July 31st, 1903. During the past 
Electricity year the whole of the tramways have been elec- 
Department.  trically equipped, and motive power supply has 


largely increased; these developments being 
instrumental in increasing the output from 1,546,569 to 2,577,308 unite. 
Both public and private lighting are on the increase, and with the 
new works in going order, and а load factor of 17 per cent., Mr. Bell, 
the borough electrical engineer, may be congratulated on having 
placed the department in an excellent position. The works 
costs are substantially lower than last year, and would be consider- 
ably lower still, but for the inclusion of special charges due to heavy 
mains expenditure. 
The charges are: For private lighting, 6d. for the first hour, and 
24d. per B. T. U. after; power, 31. and 1d. per B. T. U., both on the 
maximum demand system. 


GzaNERAL STATEMENT 


For year ending July 81st— 1903. 1902, 
Total capital expended ... ai ». £194,079 £167,173 
Number of units sold— 

Private consumers з ЭТ .. 1,274,790 979,016 

Traction ... "T каз sis * 1,085,306 381,495 

Public lamps TE sis . 217,212 186,058 

Total number of units sold 2,577,308 1,546,569 

Equivalent No. of 8-c P. lamps .. 126,327 101,473 

Number of public arc lamps К кс 281 235 

Н P. of motors connected ... sui ,160 H P. 838 H.P. 

Maximum load in kw. „557 KW. 1,205 kw. 

Revenue account— 

Gross revenue ... "n xn бөз £29 875 £22,916 

» expenditure isi sas „‚ £13,963 £9,933 

» profit £15,912 £12,993 
Average price per unit— 

Private supply 3°69d. 419d. 

REVENUE ACCOUNT. 
Gross Per unit. 


By sale of energy (leas abatements) .. £28,916 2 69d. 
Motor hire, harbour lamps, &c. ... s vs 959 *094. 


Dd 


278d. 


Gross revenue "T "T .. £29,875 
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Works Costs. 


LI 
Per unit. 


Gross. 
Coal ... ys ui i T 5 £5,929 55d. 
Oil, waste, water and engine room stores A 665 064. 
* Wages incurred in generation and distribution 1, 538 14d. 
Repairs and maintenance of machinery, build- 
ings and plant ... ке vei md ; 2,399 22d. 
Works and distribution costs *. £10,531 97d. 
Rent, rates and taxes es 25 ‘ 1,748 16d. 
Management expenses, including salaries of 
engineer and clerical staff, general establish- 
ment charges, printing, stationery, bad debts, 
special services, &c. ... yis ks ; 1,681 16d. 
Total works costs „ә, £13,963 1:29d. 


* Amount of £867 received from Tramways Department for services of engi- 
neering staff, deducted, 


PROFIT STATEMENT. 


1903, 

Interest on loans aan. Жи T iss 5,074 
Sinking fund ... iss dus 3,471 
Depreciation  ... T vei ss 5,066 
Surplus ... es jae és - 1,701 
Gross profit as és s .. £15,912 


The available balance, amounting to £15,912, was allocated as 
shown above. The amount set aside for depreciation is arrived at 
as follows :— 


Baildings T an at 1 percent. 4316 
Machinery ... T T at 5 "T 2,834 
Accumulators M wai at 5 " 384 
Mains and services... at 11 „ 949 
Electrical instruments at 21 „ 81 
Meters di " ion at 5 " 502 

£5,066 


and the total amount thus written off is £18,839. The department 
has also set aside a reserve fund amounting to £9,555. 


We have received the following letter in 


York reference to the analysis of the York electricity 
Electricity accounts in our issue of October 23rd :— 
" Allow me to draw your attention to the 


Accounts. 
| above department's accounts, which appeared 
in your issue of last week. 

“ Here you state the total deficiency on the three years’ working 
to be £1,248 8s. 10d. 

“This is поё so—the balance in hand at March 31st, 1902, was 
£448 11s. 5d.—the deficiency on the year's working to March 31st, 
1903, being £799 178. 5d., thus leaving a total deficiency on the 
three years’ working of £351 63. 

“Trusting that you will kindly rectify this error in your next 
issue. : 


* York, October 29th, 1903." 

[We regret that the above error should have occurred, but would 
point out that it is solely due to the manner in which the returns 
were made out. In this instance there were not only great 
discrepancies between the 1902 returns forwarded last year and 
this, but also no mention whatever occurs of interest and sinking 
fund. In view of the above letter, the figures for the 1902-3 profit 
statement should read :—Interest and sinking fund, £3,021, debit 
balance on year’s working, £800; and total debit balance as stated 
by our correspondent.— EDS. Егко. Rev. ] 


“С, А, MIDGLFY. 


CITY NOTES. 


Western Telegraph Co., Ltd. 


Sr& Јони Worrz Barry, K.C.B. (chairman), presided on Wednes- 
day at River Piste House, E.C., over the sixtieth ordinary general 
meeting of the above company. 

In moving the adoption of the report, the CHAiRMAN said the 
message fund account for the half-year under review amounted to 
£213,000, and for the corresponding half-year ending June 30th, 
1902, the fund amounted to £196,500, showing a satisfactory in- 
crease of £16,500. The larger portion of this increase was attri- 
butable to increased trade in the River Plate. The interest on 
deposits, rents and transfer fees, was practically tho same as in the 
corresponding period. The dividends on investments in. other tele- 
graphic companies (£14,790) showed a slight decrease of £800, 


Turning to the expenses, those in London showed a small decrease 
of £41. At the stations there was a net increase of £1,737. Of this 
increase, £556 was owing to travelling expenses. Rent and house 
allowance, and other items, were increased £513, principally due to 
their having had to grant an allowance to the Rio de Janeiro staff 
pending the completion of their new and improved quarters. When 
they came to repairs of cables and expenses to ships, they found 
that in the previous half-year these expenses were comparatively 
small, and thus for the past half-year there was an increase of 
£14,589. Of this increase, nearly £11,000 was for new cable which 
had been used in repairs, and the depreciation had been written off 
cable in stock. They had lately bought and sent out a small steamer 
called the Cormorant, which had been usefully employed since her 
arrival in South America in executing repairs. They had invested 
nearly £50,000 during the year on account of reserve fund. The 
difference between the cost of the investments they held on account 
of the reserve fund and the present market price, represented an 
average depreciation of 52 per cent. That the shareholdera would 
readily realise was due to the abnormal depression of all secarities, 
even of the most gilt-edged type. They had, during the last three 
or four years, made considerable profits when the sale of invest- 
ments had been necessary, and shareholders would recollect that 
the interest was always carried to the credit of the reserve fund. 
The broad result of the half-year's working was, that after providing 
£13,500 for debenture stock and debenture interest and sinking 
fund, and £3,239 for income-tax, there remained a balance of 
£117,500. To this was added £5,331 brought forward, making a 
total of £122,811. A quarterly interim dividend, amounting to 
£31,000, had been paid, and £35,000 transferred to the general 
reserve fund, and £2,000 to the maintenance ships reserve fund. 
The directors recommended the declaration of a final dividend of 
38. per share, making, with the interim dividends, 6 per cent. for 
the year, and also the payment of a bonus of 2s. per share, both free 
of income-tax, which, together, would amount to £51,982, leaving a 
balance of £2,639 to be carried forward. The revenue to date for 
the current half-year was not quite so satisfactory as that for the 
corresponding period of 1902. The decrease was not serious, but 
there was no sign of increase, and the diminution was due to the 
continual falling off of the receipts from the inter-South American 
traffic. They had to compete for that with the Government, and, 
being in competition, they must take the matter as they found it; 
and, although they did the best they could, they found that the 
traffic did not show any signs of increase. He might say, on the 
other side, that thus far the expense of repairs to cables had been 
below the average. Their revenue, of course, depended on the 
trade of the countries they served, and also to a considerable extent 
on the amount of repairs to cables. Both of those matters were 
outside the control of the directors of a public company. On the 
whole, he thought he might congratulate the shareholders on what 
he might call a satisfactory but uneventful report, and he thought 
it was a source of gratification that there were no matters calling 
for special mention. 

Sir J. Denison PENDER seconded the resolution. 

A SHAREHOLDER Called attention to the fact that the amount 
credited in the balance-sheet for interest on investments showed a 
considerable difference as compared with the income which ought 
to be received from that source. 

The CHAIRMAN explained that no investments were in default, 
and the difference was due to the fact that а number of securities 
were bought just before the date of the account, and no interest had 
been received on them at that date. 

Other SHAREHOLDERS referred to a statement which had appeared 
in the Press to the effect that Marconi messages were affected by 
the sun’s light, and also to the recent magnetic storm. 

The CHAIBMAN, in reply, said he could add nothing to what he 
had already said as to wireless telegraphy. "They said that within 
certain limits it was a useful invention, but he saw no more reason 
to apprehend serious competition with cable companies now than 
he did when he first referred to the matter two or three years ago. 
With regard to the magnetic storm, it was a storm of unusual 
character, not only in its severity, but also in respect to the large 
area it covered. It was, however, only one of those examples of a 
particularly severe storm of a nature of which they had had pre- 
vious experience, and to that extent it was extremely interesting 
from a scientific point of view. It had passed away, and business 
was being conducted as usual. So faras they knew, the cables were 
left in just the same condition as they were before the storm. 

The report was adopted. 


Cape Electric Tramways, Ltd. 


Tux report for the year ended June 30th, 1903, to be presented at 
the meeting on 18th inst., states that the profit and loss account, after 
making provision fordebentureinterestand redemption of debentures, 
shows a net credit balance of £66,372, which, added to the balance 
of £14,540 brought forward from last year, makes a gross total profit 
of £80,912. Dividends amounting to 15 per cent. have been paid. 
The directors have also placed to the credit of reserve fund the sum 
of £8,000. These several sume aggregate a gross total of £80,000, 
and leave a balance of profit of £912 {о be carried forward. ‘The 
result of the year’s transactions shows that the traffic on the tram- 
way systems in South Africa has maintained iteelf at the high level 
of previous years; on the other hand, expenditure and maintenance 
have, owing to a variety of causes, shown a large increase over 
1902, reducing the profit by about £16,000. Improvements and 
additions to the car-shed and power house, with additional 
machinery in Cape Town, have at last been completed. The total 
cost of these new works has amounted to £84,919, which has ех» 


ceeded the original estimate by £30,000; this increased expendi. 


| 754 


THE ELECTRICAL REVIEW. [Vol 68. No. 1,854, Novzxaza 6, 1005, 


ture is mainly due to the enbanced prices for all labour and 
material which obtained during the unsettled period of the war 
and immediately following the conclusion of peace. The reserve 
fund, which has now reached a total of £137,000, has met this 
expenditure, and consequently it has not been found necessary to 
raise further capital. The Port Elizabeth system also has not 
escaped increased expenditure, owing to the general rises in values 
and scarcity of labour before referred to, although these causes 
were not felt so acutely as іп Cape Town. On January Ist, 1903, 
the directors leased from the Cape Town Consolidated Tramways 
and Land Co. their Camps Bay tramline, to work the same for a 
period of three years, with an option of purchase at the expiration 
of the lease. The first six months’ working by this company has 
shown a loss of £3,284, caused by the exceptionally bad weather 
prevalent in Cape Town during the greater part of this period. 
The directors anticipate, however, а satisfactory improvement on 
these figures as development prcg esses on the townships projected 
on the estates of the Cape Town Consolidated Tramways and Land 
Co., at Camps Нау and Oranjezicht. 


Rosario Electric Co. 


Ма. W. T. WESTERN, presiding at this company's meeting on 
Monday, said that the concern they had taken cver was one of some 
years’ standing, but the station had been put down in the wrong 
place, and for the past 14 months they bad been busy putting down 
& new station and installing new plant. In July the new machinery 
was ready to mske trial runs, and these proving satisfactory, it was 
taken over from the contractors. They then had to commence to 
gradually transfer their customers from the old high tension to the 
new continuous current supply. The re-wiring would be spread 
over the next two or three years. The dividend was equivalent to 
3 per cent. on the capital. The chairman mentioned that both 
stations would have to be run for a time, and the full benefit of the 
new customers would not be derived for the whole of the current 
year. The shareholders must, therefore, not be disappointed if there 
should not be a better 1esult in net profit than was shown on last 
year's working. 


British Columbia Electric Railway Co. 


Mr. G. P. Norton, presiding at this company's meeting on 30th 
ult., said that during the year there had been considerable develop- 
ment in all directions. After they obtained advantage of partial 
utilisation cf the water-power installation in December, progress 
would be even more rapid, and the undertaking would, intime, become 
one of considerable magnitude, involving additional capital outlay. 
Bince the closing of the financial year, the net earnings for the three 
months ended September 30th showed ап increase upon the corre- 
sponding period of last year of £3,647. He directed attention to 
tLe announcement in the report respectirg the £45,000 of Yan- 
couver Power bonds which were to be offered at an early date. The 
board thought that those debentures should be first offered to the 
existing stockholders, and this would probably be done during 
December. 

Mr. E. L. Evan-THomas seconded the adoption of the report, and 
1t was carried. 

The retiring directors and auditors were re-elected. 

A resolution was subsequently passed altering one of the articles 
80 a8 to admit of directors of this company taking seats on the board 
of the Vancouver Power Co. 


Monte Video Telephone Co. 


Ма. F. W. Jones, presiding at the meeting of this company, held 
at Winchester House on 29th ult., referred to the continued pro- 
grees of the company and to the satisfactory outlook. The telephone 
system of La Hispano Uruguaya had been acquired; it had 14 
small exchanges and 300 subscribers. The system was of great 
assistance to the Monte Video business. The chairman pointed out 
that the current year's expenditure would be met without issuing 
new capital, but later, with continued extension of the system, a 
debenture issue would have to be made. He formally moved the 
adoption of the report, and it was carried unanimouely. 


British Aluminium Co. 


Trig resolutions printed in our last issue for reducing the capital 
came before the meeting held on Wednesday at Winchester House. 
Mr. J. D. Роннкв presided, and he said that the amount by which 
they proposed to write down the capital was the minimum amount 
that could have been expected, after the result of the investigation 
of Mr. Harmood Banner in 1902. Some shareholders considered 
that the propoeals were hardly sufficiently drastic. The business of 
the company had considerably improved during the current year, 
but it was difficult to estimate the amount of profit. They were 
rapidly depleting their old stocks of aluminium. Trouble had been 
experienced with the Foyers backwater, but the board hoped that 
the new furnaces would be started by the end of this year. 
The resolutions were adopted. 


West India and Panama Telegraph. Co. — The 
directors recommend a dividend of 8s. per share on account of 
arrears of dividend on the first preference shares. 


STOCES AND SHARES. 


Wednesday Evening, 


Fears of а 5 per cent. Bank Rate acted as a depressing influence 
when the Stock Exchange reassembled for work after its Monday 
recess, but these subsequently wore off to some extent owing t» the 
abundance of money available for contango purposes in the Consol 
market. Whether the minimum will be raised on Thursday it is 
impossible to say in these Wednesday notes, but if a 5 per cent. 
rate should come into force, business in securities known as invest- 
ment would be sadly hampered, and the electrical departments 
must be prepared to euffer with the rest. At the moment, prices of 
the stocks and shares with which we are concerned in this column, 


keep their levels with praiseworthy tenacity, and in spite of pres- 
sure to sell ina few instances, the investor continues to quietly take 
all the good shares which come on offer. 


New issues are as coy as ever of making an appearance, but the 
City of Cape Town Corporation, in cffering a million pounds 4 per 
cent. stock at 97, includes among the assets of the municipality an 
electric light installation that is valued at £2: 0,000. Supply of elec. 
trical current figures among the items of gross receipts for 1902 at 
£46,351, and the statistics will be noted with interest by those who 
take concern in the prosperity of the Cape, even while t e; will 
probably confess that the issue holds out no particular attraction 
except as а lcck-up investment stcck. Cape Electric Tismways 
shares, by the way, ате a trifle easier at 22, and sellers at that. The 
company's report is not relished, it being considered by the market 
that a less dividend should be paid and that the carry-forward 
ought not to be reduced by £13,600. After last year's 
distribution of 16 per cent, the coming payment of only 1 per 
cent. less will be pleasant  erough for proprietors, but 
to drastically cut down the carry-forward is regarded as 
finance of doubtful prudence. British Electric Traction Ordinary 
are 4 down, the Preference and Debenture showing no change. 
Anglo-Argentine Trams have advanced 4 upon the flourishing 
condition of the republic, and the renewed attention directed to its 
undertakings. Brisbane Electric Preference have nominally fallen 
4 to 4, but 28. 6d. of this is reprerented by the dividend deducted 
last account day. British Columbia Electric Railway Preferred at 
943 is up a point. Colombo Electric 5 per cent. Debenture steck at 
1014 is now ex interest. 


No evil effects have befallen the telegraph market by reason of 
the extraordinary electrical disturbances of a few days ago. The 
few changes which there are to chronicle mostly have the dividend 
deductions as their cause. Both the Cuba Submarine shares have 
been marked <x, the Ordinary, of course, losing their bonus as well. 
There are three others, none of which has recovered the distribution 
so far, as is the case with Oriental Telephone O:dinary, where, 
however, the dividend only amounts to 7d. and a fraction. 
National Telephone Deferred has spurted two points, and the third 
Preference are 3 up, the other issues of the company remaining 
without change. The Globe Telegraph and Trust twins have risen 
the amount of their dividend, viz., 2s. and 3s. in the case of the 
Ordinary and Preference sharcs respectively. 


Almost the only variation in the electric lighting list is furnished 
by Blackheath and Greenwich Preference shares, which do not come 
into the Stock Exchange Official List yet. The price has fallen a 
shade to 11 upon the appearance of one or two sellers. New 
Metropolitan Preference are now £4 paid, and the premium con- 
tinues to beabout 5s. per share. Considerable curiosity is expressed 
as to what may be the result of the five changes on the Borough 
Council Edmundson’s Preference have been made er their 
dividend of 3s., and the price is put down } on it. A fair demand 
for Urban Electric Supply must be noted; the Preference shares 
appear to be as sound a 5 per cent. investment of their kind as can 
be found throughout £he list. 


Metropolitan Railway Consolidated stock is in demand upon 
electrification hopes, and the price is good at 82, the latter figure 
representing the rise on the week. А month or во back a few sug- 
gestions were made in this column asto the attractiveness that 
Metropolitans hold out to the investor who can bide his time, and 
the rise, in our opinion, is only just beginning. It may be held 
back by sympathetic dulness with the rest of the Home Railway 
market, but a gradual appreciation of the price can be regarded as 
simply a matter of time. Districts lag behind, but a fractional 
advance has been secured at 314. The electrical railway stocks 
exhibit no changes. City and South London receipts show a 
decrease for last week of £485, and the Central London figures are 
£409 on the wrong side; but since comparison is made with a 
period when London was exceptionally full last year, the statistics 
pasa as fairly satisfactory. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock Closi Closing 
Present or | Dividends for the last не week ended 
NAMB, Quotations Quotations 
шш. рше: three years, Oct.98th. | Nov. 8rd. заста 
1900. 1901, 1909. Highest|Lowest 
67,100 апап Direct Тертер ph, 4 95 Debs. 22 és € 5 ..] 100 a 2s РА 99 —103 99 —103 ES ee 
25,000 Amason Telegraph 8 shares Nos. 1 to 25,000 ee ee ee 10 ee eo ee 24— 84 2— uj ee ee 
119, 7008 : do. 6% Debe, Nos. 1 to 1,80 Ren. 100 Е " » 70 — 80 70 — 80 is : 
Anglo-American Telegraph e. oo oo oo o. а. | Stock | Bà 61s. 60/6 46 — 49 46 — 49 474 47 
8,106,580 Do. do. 29, 6 % Pref, ee P 5% “3 ..| Stock | 6 6 96 6 90 — 92 91 — 93 93 91 
5 Do. do. N X to „ште ee eo ee ee ee NE el к. ж : 64 á- 7 T Tra 
U 08. eo ее ое eo ое oo 52 ME 
15,899, 9006 Оо оороо Op 8 : 5S 2 8100 8 8 g 8 145 —155 145 —155 M 
* 1,041,909 Do. do. Berling 500 year ) Deb. Stock Red. Stock - | 90 — 93 90 — 93 903 903 
000 Cuba Telegraph . ee ee ee ee ee ее о 10 4% 4 % 63% 7 т 7— 8 1H Ne 
14081 Di To ig] 00% Pret. . eo oe ео oe oe ee eo " 49 € 4% 164— 17: a g a ee 
6,000 ре, до. a Qum. Pref, ee ee ee eo 5 * v ee 7 — 8 7 — 8 ee 

80,000 do. ee eo ee ee 50 ee ee ee 98 —102 % 98 —102 96 ee 

60,7103 Direct U. United Btates Cable? 20 8196 8196 8196 101— 103 101— 102 - 

87,800 | Direct West India Cable, able, 44% Reg. De Bob., within Nos. 1 to 1,300, Red. 100 a ЕК Ди 99 —102 99 —102 В 
128 Жайып Telegraph, Ord, Ыб E PK E^ 7 96 1% 1% E = E E 865 1294 
1,664,645 ро. 4 Ж Mort. Deb. Stock Red. e. Stock 106 —109 101 —107 xd | 101 

800,000 | Eastern Extension, and China Telegraph 5 10 7% 7% | 7% 114— 19 114— 12 1143 
800,000: 4 % Deb. Stock ee Stock ee ee ee 104 —107 104 —107 eo 
800,000 Eastern & South African Tele, ое Db., Nos. 1 to 8,000, red. 1909 | 100 Vs vs Es 99 —1C2 99 —102 КЕ es 
800,000 | Ро. Reg. Mort. Debs. (Mauritius Sub.) 1 to 8000 | 95 A is .. | 100 —108 % | 98 —101%xd] 1 ы 
180,297 | Globe аск “aa „„ 6% 61 ‘a xd 8i 
180,042 Do. do. 6 % Pret. өө ee es ee ee 10 ee ee ee 12 1 12 1 xd 121 Шш 
150,000 | Great Northern Telegraph, 3 E 10 16 * |15 9% | 198% is © 
62,5001 Halifax and Bermudas Cable, 4$ 96 1st Mort. Бе, 1.200. Nos, ) 100 " M zm 99 —102 99 —102 993 
17,000 European Telegraph ene we we eee | 96 |10% | 10935 | 10% | 81— 40 86 — 89 xd| .. 
100,000 London Pletino-Brasilion Tele ph, 6 % Debs. ee ee ee 100 ee ee 98 —102 98 —102 
National Ше = ‚ Pref. Relegra ms ep Жр ex vs ..| 100 5 96 5 96 6 99 —101 99 —101 1003 711 
1,906,001 Do. . ' Det. Stock ee ее ee ee ee eo 100 ее ee 43 72 — 74 74 — 16 754 74 

15,000 Do. do. 6 Cum. 1st Pref. .. a ЖЕ 2$ e 0 6 6 6 18 — 14 18 — 14 

bred Do. do. 4 Саш, апа Fret. i ic oaks n H A 6 pm и 18 - r^ 
3,260, . on-cum. E ref, o 000 ee ee 4 — 

000,000: ро. до. n Deb. Stock Red. d 04 By .. Stock | 84 Bà 84 — 94 98 — 
Ip tts. | олана Tole t Шет тан iuh paid WE E Иче 6 ô сн ш жаг dst P 
en ephone ы ec. Nos. 1 to 171, T T = x 
100000 | Pacific NS Tel., 44. ыш 5510 MESE Е с 4: 97 —100 97 100 
сап uropean e uar 1 to 000 ee ee ee . x pesi e 

11,889 Reuter's . d % ee доу о, ee eo ee 8 6% 5% * Ld 7i 1% ы 

445000 . TER, NE. We c We, cee Сә бел, rx ix Ix 116 E 115 6 i^ P 

ver ephone aie 

40,000 Do, б Cum. Pret. Nos. 1 0 40,000 wa б és x HA ps 4 aa ve 

119,941 Do. а Si ! ee pi eo Stook ee ee ee 104 1075 104 105% ee oe 
15,609 West African Telega 10 eo eo 2% 5 — 6 5 — 6 ee 
150,000 West Coast of Ameri: mt Dole, 140 1,600 guar. Љу Bras. Sub, Tel. 100 a v 95 — 98 96 — 98 28 
907,980 | Western тюшер! L n ay 26 а 10 7% 7% 1% 12 — 194 19 — 124 12} en 
75,000: ро. Debe. dn and ve 1500 oo ee [ES 100 e ee 100 —108 100 —108 oo 
400,000 Do. do. Deb. Stock Red. [E ое ee 100 oe 98 —101 98 —101 

68,891 | West India and Panama — г e (us 4% . d — 9 — . 

84,568 Do, do, do, Cum. 1st Pret. ee 10 ° eo e 6 — 6 == 4 6 

4,600 ро, do. do, 6 Oum. 2nd Pref. ee eo 10 ee 0 84— 47 84— 

80,0002 Do, do, do, Debs., Nos. 1 to 1,800 .. | 100 ee ‚ ee 101 —104 101 —104 id 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 British Aluminium 7 Cum. Pref, T eo ео 10 oo ee ee 3 53 54 ee 
800,000: Do. do. b 1st Mort, Deb. Stack Red. ee аё .. | Stock ae se is — 89 85 — 89 T 
100,000 | British Electrio Traction ee > ө ee 5% 2s gs 10 9% 9% 8 96 a 12 114— 12 12 114 
100,000 Do. do. 6 % Cum "E E; 8 10 s "a п — 11 11 — 114 119 11 
800, Do. do. b Debenture Stock ‘ ав : T 190 —128 190 —198 1224 1213 
100,000 | British Insulated and Helsby Cables 5% аса ee ee 6 1% | 10% 10 6 — ч am 61 ee * 
100,000 Do. do. 6 % Cum. Pref. ee ee ee e ее 5 . ee ee 53 ee 
40.680 neo со Co 4 % 186 Мог. Deb. Red.. ee . eo y 8 Nil ee 102 —106 102 —106 е 
rowete, Lindley ep ° ee ee oe ee ° • Ў NI ee mu ы 
60,000 T Do. o. 6 % Cum. Pref. .. ә Š * 21 6 6 AH 110 to 108 ule to wi А 
мога F eum. 6, Pra °° ee : 62 83 69 1 | 1 ii lj 
. . on-cum. . ee е as жон 18 
125,000! | Do. со; «e Stock ee e ee Stock е ео 97 —100 97 —100 
12, 000 Do. т таа Dem ск è ee | Stock қ es 85 — 90 85 — 90 

86,000 | Callender's er булы айп ae ijs s 5 16% |90 „ 15 11 11 — 12 xd 11i 

40,000 Do. йо; до. 5% um. Pref, Ve 6 ее ‚ a 53 

90,0001 Do. do. iy i ia M n Mon. Deb. Btook Red. ee | Stock ee $a iu 106 —110 106 —110 104 

1,960,014 | Central Longe Beiway. Ord. 8 .. | Stock T 4 4 95 — 98 95 — 98 e 
494,098 Do. do. 4% Pret. Stock 5% ee vs Stock гә 4 4 99 —102 99 —102 
494,998 Do. do. Def. do. ee ee ео ee ee Stock ee 4 4 99 —102 99 —102 

1,880,000 | City and South London Railwa «s s РР аё ов oe | Stock 1} 2 8} 61 — 53 61 — 63 522 52 

85,000 | Crompton & Co., Ko 1 to 86, 8 8 7% 5 2— 22 11— 9} 

99,961 & 8wan United Klee. . d “A” shares, £8 d, 1 to 99,961 b Nil M 0 — 0 — 

17,189 Do. do. ы A” DANS 25 paid, 1 to b 2275 Nil ee 14— 14— 

844,0281 Do. do. 4% Deb Stock Red. 100 ee ee ее 72 = 72 == Ti . 
100,0002 Do. do. 1 b. Stock Prov. Gerta. all pd. 100 - iie e" 76 — 81 76 — 81 
119,100 |Electric Con- truction, 1 to 112,1 2 6% 6% 6% "- 12 1 12 

81,800 Do. do. { Cum. Pret. 1 #0 81,990 x EA 2 А ia се 8 8 is 

53,500 | |. Do. = до. s a T Porp. 1% Mort. Deb. Book S ++ | Stock о [grey lx 97 0 " 00; 25 

25,000 пега! 20 0 0 9 Cum, f. ee ev 4 92— prd ee 

MU | Kadara (Wo) Teketah Works Ои. SE BER aoe [aps & 14 — 15 11 — 15 14% 

y's в . e ета or € „ ee ee ee eo = Я 
85,000 Do. are Pref. “ee ee ee ee b 43 2 ee 5 — b) 5 — bx 
800,000! Do. do. do. 4 96 lst Mort. Deb, 100 is Шы ee 100 —108 100 —108 ee ec 

87,500 Liverpool Overhead Railway, Ord. .. T Ke све 10 8196 14% 18% 4 4i— 4 ae oe 

10,000 t Do. do. Pret. £10 peid ее ee ee ео 10 ee ee ee 1 ==, 1 103— 103 ee ee 

81,360 R ео ee ee ee 19 17396 90 96 90 96 B4 — 87 84 — 87 ee ee 

150,0002 0. do. 4 % Deb. Bds., Nos. 1 10,1,500 Red. 1900 100 ae ee ee 100 —108 100 —108 ee oe 
Waterloo & City Railway, Ord. Stock өө ээ 0 0 0 0 ee 100 8% 8% 8% 93 — 96 93— 96 . ee 
$ Quotations on Liverpoc! Stock Exchange. t Unless otherwise stated al] shares are fully paid. From Manchester Share Lisi. 


| 


Bank rate of discount 4 per cent. (September 3rd. 1903). 
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lasue NAMB. or Quotations tions week ended 
Share, | 1320 three years. Oct. 28th. ov. Grd. | Nov. Ard, 1908, 
t 1900. | 1901. | 1902. Lowest 
100,000 | Blackheath and Greenwich Dist. Electrio Light, Ord... .. .. 1 x M » i i i— z . 
190000 юшин & & Kensington El lA h bra. : сыт 983005 5 56 6 а "а 8% NOL 10 110 -o Ө | 
do. t ap. e to oe 8 — d vx 
: 80,000 5 Gn, i 1% Саш, Prei. 5 bio d ras 10 — E 0-1 TE. 
Charing Crocs an tran Electri Supp! ie T - b 9 10 10 — — m 
10000 Do d . “о v k^ 4 Cam. Pret ee : * % * d— i d ео ee 
U о. р ertaking ” Cum. ee n oe ee a 2 oe 
wee *Ch n tri ity е к. Deb. сораша penes е 0 е ө е ee 100 ee ee T 104 —108 104 —106 oe ee 
? е ес 0 "Pia k ee oe ee À b 4 4 535 чы е 
уо "n on лг ; oni 10.001. ii0, vs E 10 0 b b 4 — is 

40,000 Do. Н Cum. Pret."l to 40,000 ; k 10 04 m ‚5 15 — 140 13 — 14 s " 
400,000: ро, deb. Stock, вопр. is. at 1 at 116) all paid .. = m vs M se 199 —127 192 —197 T І ! 
800,000 43 and Deb. Stock, ‚ all paid 100 ВЕ » ae 109 —10⁵ 102 —105 “a T | 
40,000 — of London & гаар тое 3 Li hinp Ord. 1—40, 000. . 10 4% 4% 4% i .. . 
20,000 6 40,001—00,000.. 10 ee ee ee 11 11 ee ee 
400,000: do. y. 4 Del! Stock ee ee ee eo ee 107 —110 107 —110 ee oe 
20 00 Do Е 80 % mon: Or B .. | Stock jx 8 i 100 —108 99 — 102 xd E. a 

А Edmundson's TOS. rporation, Shares АА s is b 1 rs 

80,000 Do. с. Сою, Prei. T LE BU. d- е 6.— Ba x 

eee e E ish bridg 1 - JJC ME Naa 10% |10% 110 — ГА 110 — 114 үз б 
, en n and En g nts Ө " — .. m 

90,000 " Debenture Btock ee Stock * ee ee 101 —104 101 —104 eo 
110,000 | London Electrio Secor бег. Lim ted, Ord. .. € vs 8 wa a s 12— a 11— 3 . T 

49,840 Do, do. do. 6 96 Pref, 6 ee ee ee §3— b1— 5% 
950,000; Ро, до. do. 4 % 1st Mort. Deb. Stock Red | Stock з " à 100 —102 100 —109 : 

100,000 | Metropolitan Eleotris Supply, І Ee 100,000 .. es 10 6% 64% 7196 a 184 В ан 185 1% 

71,106 Do. о % Cum. Pref, 1—71,106, £3 paid 5 Ри m od 34 4g— 4i oe L 
990,000: D ji lst Mort. Deb. Stock ee еә е ee ee ae 110 —]114 110 —114 ee е 
360,000: 4 Mort. Dab: plock Rea 92 .. | Stock КА ss a 97 —100 97 —100 97 s 

e berge a deg. s oc c cR (ix r$ (SEQ Bem ОЦ [uw 

James an о t, А ES as 3 e 

20,000 Do, 26: ‚до. 7 % Pret. 90,081 to 40,080 6 ae 4 ed 8— 9 8.- 9 s ; 
150,000; Do. do. 84 Deb. Stock Red ee 100 ee ee ee 91 —100 ў —100 ее oe 

19,000 | Smithfield Markets Electric ely, Ord. ksa c» šie VE ac b a vs 8 — 8% 5 — 84 oe . 

65,000 South London Electrici Supp ee ee ee ee 5 ee ee 1 — 4 4 88 oe 

80,000 Urban Electrio Supply, rd. ee eo ee eo ee 6 ee ee ee = 54 4 — bà 5 es 
10000 | Westminster Electric b Ord, > ee дк бз, oj | зоў | 13 | 12 — 10 12 — 16 19 19% 

9 8 O upp у, ee ee ee ее ee & 1 == 5 
28,141 Do. do. 5 % Cum. Pref. .. i» we vs 6 Фе ч» a 6 — 6 6 — 6% p ee 
* Subject to Founders Shares. 1 Unless otherwise stated al] shares are fully paid. 
MARKET QUOTATIONS, Wednesday, November 4th. 
CHEMICALS, &o. 5 De METALS, &o. (continued). Tunt bag- 
a Acid, Hydrochlorio TET per owt. 6/- x g Copper Sheet - ee per ton &73 А 
a „ Nitric.. "3 Me  perowt. 99/- ss 9 „ Rod. .. per ton £78 
а „ Oxalioc. oe > . per owt. 89/- © в » (Electrolytic) Bare .. рег ton £61 
а „ Sulphuric .. vs per owt, 5/6 T € n " .. рег юп £T А 
a Ammoniac, Sal А .. рет owt, 49/- T € 45 n .. рег ton £69 
а Ammonia, Muriate (туна) .. per ton £88 10 . d. ы Н.С. Wire per Ib. ы, ; 
e ee per ton £80 ee / Ebonite Rod ee oe ee per lb. » е 
3 Bleaching powder . vs 8 .. per ton 44 10 p » Sh n 9s .. per lb. 8/- a 
а Bisulphide o! Carbon . per ton #16 ёе n German Silver Wire .. per lb. 16 we 
а Borax. “a р .. perton £18 s h Gutta-percha fine А .. per lb. 8/- ee 
а Bensole (90 б) vis es .. рег gal. 77 M h India-rubber, Para fine .. .. per lb. 4/- to 4/9 84. dec. 
@ y oe we .. per gal. 6/6 vs t Iron, Charcoal Sheets .. рег ton 18 os 
a Copper Sulphate .. ге .. рег ton £20 МА i , Ріс (Cleveland warrants) рег ton 6d. inc. 
a „Nitrate as T .. рег ton £94 os $ n тош асосаи vo sime per ton From £11 oe 
а „ White Sugar vs .. perton 281 s 4 ,  Borap, heavy > .. per ton 41/6 to 50/- is 
a ME 5 Ж рет = xr s s 4 , Wire, galvanised No. 8 .. per ton P s 10 " m 
а шеу D . . 
а Naphtha, Solvent тї бду sien С). . per gal. 5/6 s Lead, English Ingo: . . per ten 211 13 6 . 
& Potash per Ib. 8d. #2 9 » $i Sheet per ton £18 oe 
а, Саша © (76/809). . .. рег ton £94 А m Manganin Wire No. 98 .. .. per lb. 8/- 5% 
a „ Bisulphate .e per ton £85 ee g Mercury .. .. ..  .: per bot. £8 76 T 
a Shellac dx .. per ct. 2¹⁰ / 10 / inc. d Mica (in original cases) small .. per lb. 4d. to 1/6 ws 
а Sulphate of Magnesia +. per ton £4 10 T d „ " „ medium per lb. 2/6 to 8/9 ee 
а Sulphur, Sublimed Flowers .. per ton £6 10 ; d 5 » , .. per lb. 4/ to Vay T 
a » gas e о. рег юп #5 10 ЕД р Bronse, р per 1b. 1/- to Ws 
a Lum .. per ton #5 РЕ р „ rolled bars 4 per lb. 1/- to 1/8 e 
а Soda. Caustic (white 70%) .. per ton £10 15 s р РА и strip&sheet per lb. From 1/1 T 
a 97 ee ee ee per ton £8 ee o Platinum ee . per os. 24 oe 
а „ Richromate, casks.. ee рег lb. 94d. E ? Silicium Bronse Wire. per Ib. 94. to 114. КА 
Steel, Magnet, acc’d’g to desc’ p n per ton 258 os 
METALS, &о. $ » n bars .. T We 12 rii we 
b WE he ton lois .. per ton T pTM, BOSK ae, fex quc person { #128 } 10/ dec 
: in ton lots per ton >» 9 „ Foil oe .. per lb. 1/6 T 
Sheet, in ton lots .. per ton А * „ Wire, Nos. 1 to 16. .. per lb. it zd. inc. 
» Babblit's metal ingots . per ton A p White Anti-friction Metala— 
$ Brass (rolled me 9" to 19") basis per Ib. "White Ant brand per ton 248 to 263 és 
« „ Tu ) .. per Ib. j Yarns, 2/10s Grey Cotton, onsp’ls per Id. 8d. s 
9$ n (solid drawn). per lb. j ва. Flax.. .. perl А ee 
e Wire, es oe ee per lb. А i p B РУ 10 e toon .. per lb. А T 
e Copper Tubes (brased) . .. per lb. j А Í vn Russian, single .. per lb. А ve 
е _ n (solid drawn) .. per lb. ès j 180 Ibs. Jute rove per ton 1 m 
g Copper Bars .. per ton ; k Zino, Bh'$ (Vieille Montagne bad.) рег tcn 493 15 d 


вто ако: ап 
th & Co.: f 


dia-Rubber, G.P. 


lied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; е Thos. ray Ca Бош, fice d F.W 
and Teleg. Works Co., Ltd.; g James & Shakspeare; 


: h Edward 1 ill & Co.; 4 


iggins & Bons.; e Frederick 
Lowe; j Walter H. "Hindley and 


Co., Ltd.; k Morris Ashby, Ltd. ; ; m W. T. Glover & Co., Ltd.; n P. & Sons; o Johnson, Matthey & Co., Ltd.; р “The Phosphor Bronse Co., Ltd. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 

Receipts for oe Receipts for Miles 

Locality. coding | 2 -Але чу | Total to date. 1 Locality. ее T De. | Total to date. | open. 

£ РЫ £ £* $ А s £* 4 
Aberdeen .. "Г .. | Oct. 81 | 1,298 | +353 | 28,449 | + 4,495 10 | — 8 (South Staffordshire .. Oct. 28 1,042 4 S95 88,501 | + 5,977 -1 
Birmingham és з „ 31 4907 |+ 9 24,009 + 9,104; —|— | | sBwansea .. а ME E. 518 | + 64 | 92,246 | + 1,879 — 
Bournemouth ee . » £8 877 -— — 104 = - S Taunton ee ее ee [I] 28 BR ous 2,627 — 194 +13 
Blackburn ee ee ° — — = — — +14 9 E emouth ee ee [1] ¥8 260 + 18 18,781 + 888 | тт 
Blackpool . » 99 886 | + 20 | 85,988 | — 199 — 8 eston · super · Mare. » 21 47 — 5,468 — 491 +% 
Blackpool and Fleetwood | „, 31 272 | + 14 | 19,948 | — 186| 78 | — 5 | Wolverhampton „ 28 B94 | + 92 | 16,712 | 7,485 10g +8 
Blackpool ana Dtm „ 81 2 +152 12,05 + 6.498 — | — | & | A Wrexham » 28 181 | — 4,288 — == = 
Bolton .. | Nov. 1| 1,790 | + 87 58,288 + 7,842| 95 | — | te | (Yorks, Woollen Dist...| , 28 627 | — 18,220 = 6e |— 
Bradford .. .. .. — — — — — 41 74 3 Cardiff 24 | 1927 | +422 986 | +17,880 | 14 | — 
Brighton ee ee e. Nov 1 861 + 64 | 48 545 — 63 — Chatham & "District Co. з 22 649 + 43 22,921 + 19,974 8:63 — 
Bristol ее ee e Oct. 30 4,625 4 173 = — 98 — Dover ee ee ee 99 24 185 == 16 9,709 + 97 8 -— 
Burnley ee . ee [T] 31 820 +141 — — 7 — Dublin ee ee ee i) 30 4,364 —109 95,550 + 7,451 | 463 + $ 
[ ey District  ..| ,, 28 176 — 7.700 — — East Ham. „ Bl 618 715821, 405 + 6,396; 5 |+ $ 

vonpo rt 99 28 506 + (г, 19,186 + 985 b — Glasgow ee ee °з [1] 81 18,996 + 1986 892,824 + 82,908 66 + 
g Duley- ate „ 178 831 | 4116 95799 | + F, 680 — | o Hul.. АЕ se ..| „„ 81 | 1,985 | +202 9 | + 8.003 11 |+ 1 
S n 28 238 | + 86 | 10,872 | + 1,005 — | = |Isteof Thanet .. ‚| aye 81 857 | — 98 | 81,187 | — 1,006] 104 | — 
reenock— P+. Glasgow ee 23 614 + 64 28,488 + 1,822 7 = 2 ee ee oe ” 81 5,807 +946 175, 259 +10586 41 -— 
lepol .. ..| „ 28| 289 | + 46| 11,€08| + 651 +2 | È | Liverpool .. .. „ 4 110,031 | +119 | 484,191 | 14,188; 108 | — 
Kidderminster .. we е 23 Wl | + 4 5,575 + 182 — Manchester ae J| 55 31 11.591 |40775 | 967,188 | + 73 | — 
$ Merthyr ee es ee oe 28 £08 + 22 8,472 == 169 8 -— A Newcastle ee ee ee [T] 81 8,664 +697 — => 19 — 
fj Middleton aa s » 23 285 | + 82 18,822) + 1,700| 8 | — th :5 | gp 31 | 1,494 | 4217 — — 9 | — 
‘a Oldham—Ash T » 29 571 | + 19 | 24,876 | + 1,548 | В | — Salford - - ais — — — — — 80 | — 
LI Peterborough ee ee 99 23 127 — ‚885 — — - Southampton ee ө. ” 29 909 4 4 = — 9 — 
2 Poole T s „ 28 + 28 | 18,202 | + 1,966 A — |, |Bunderiand РЕ . Nov. 1 | 1,073 | + 9 | 39,093 | + 1,967 | 90 |+8 
ü e nl» 2|1 + 84 | 66,685 + 8,497 = Central London Railway! Oct. 81 | 6,746 111,066 — 5,999| 6 | — 
Rothesay.. өө eo | и 28 46 — 1 6,642 | + 1, 603 — and 8. London Ry. Nov. 1| 2,799 485 — 7,110 d — 
еве ee. oe | „ 21 60 — 9,589 — = and Lacan Віту. „ 94 | — 16 9,478 4) 142 — 
EE Н 93 + 88 4 9 = Titwarrnal Nvarhend Rv, WIG +61 * 1955 6 | — 
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Flactuations in October. 
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THE ELECTRICAL REVI: W. 757 


SOME NOTES ON STEAM TURBO-ELECTRIC 
GENERATING PLANTS. 


Tux following discussion took place on Mr. Wilkinson’s paper, 
which we published last week :— | 

Мт. WiLsoN HARTNELL said that he would like a little more 
information, especially on the small points in which Mesers. Willans 
and Robinson's turbine differed from the Parsons. In conversation 
with Mr. Robinson he had told him that he thought the time for 
reciprocating engines for electrical work was slowly coming to an 
end, and he himself fully recognised this fact. One point he might 
mention was that of driving at a uniform speed. He mentioned а 
town where there were 50-H.P. motors driving direct, wbich had given 
trouble owing to the pinions wearing as much on the back as on the 
front side. 

Mr. Horipav said that he had been using Parsons turbines af & 
colliery since 1895. When asking for quotations for reciprocating 
engines and turbines, the reciprocating engine-makers told them 
that they could not do a worse thing than get a Parsons turbine for 
power purposes, but in spite of this they got two 150-xw. machines 
and were so pleased with them that they had now got more, the 
largest being about 300 kw. А little difliculty was experienced at 
first with the very varying loads, due to the armature connections 
breaking off at the commutator. This was owing to insufficient 
flexibility, but it was overcome, and since then the trouble had not 
recurred. Hehad some reciprocating engines driving dynamos, 
and the attendants said they would rather run the whole of the 
turbines than one of the reciprocating engines. He mentioned that 
Messrs. Parsons had fitted an automatic brush rocking gear, which 
consisted of a piston with a spring on the top. It always drew the 
brushes back to the proper position as the steam pressure оп the 
first blade was always proportional to the load. There Was a pipe from 
this first row of blades underneath the piston, the steam from which 
always worked against the piston rocking the brushes. This had been 
running for 18 months and had caused no trouble whatever. He 
mentioned a rather curious fact, namely, that there was one megohm 
of resistance between the steel spindle of the turbine and the 
frame of the bearings in which it waa running, the film of oil on the 
bearings being sufficient to insulate the shaft. 

Mr. S. D. Всвовтвгр said that one great advantage of the turbine 
was ite low first cost, and the inexpensive foundation required. 
The machine iteelf in the smaller sizes could be moved to suit the pipe 
work, condensers, &c. Some 12 months ago he had occasion to 
borrow a 190-kw. machine from Mesars. Parsons, until they could 
deliver a larger size, and to save the expense of special pipes he 
borrowed a number of scrap 12-in cast-iron pipes, bolted them 
together the best way they would fit and then set the machine to 
suit them. With reference to the suggestion that in the Curtis tur- 
bine the condenser cannot be driven from the shaft, he would 
suggest that a separate motor-driven condensing plant was much 
better, as he found that even driving the force pumps at times 
spoilt the governing of the machines. With regard to the claim 
that no expensive cylinder oil was necessary, he said that an 
expensive lubricating oil was necessary. On two occasions he 
had trouble with oil, once due to the water and oil combining, and 
the second time to impurities in the oil attacking the cast-iron 
reservoir and choking up the oil passages. He had found it a good 
thing to draw off a few gallons of oil each day, putting it into the 
filter, and making up the deflciency with filtered oil. With regard 
to superheating, he had tried one machine with steam superheated 
over 600°, and had not had the slightest trouble with the blades. 
The tests on а 200-kw. machine worked out as follows :— 


Date of 8 : А Lbs. of 
ме ot | Stemm [Superest | Vacuum in] Leg | speed, | menm po 
| j | KW. nour. 
| | 
Jan.8,1903, 150 56 965 z load 3.000 266 
| 150 56 96 5 Full | 3,000 2223 
150 166 26:5 | gload 3.000 24°41 
150 181 26:5 Fall 3,000 2039 


{ 


Note.—Exclading power for air and circulating pumps. Decrease of steam 
consumption for higher superheat — 8 8 per cent. 


Mr. Sronpy said that, with respect to economy of space, both 
Parsons and Curtis turbines were exactly the same, whilst the Curtis 
was double the height, and therefore took up double the amount of 
engine room. He would also like to know how tbe Curtis turbine 
of old could be taken to pieces when anything went wrong, as it 
appeared to him that the whole of the alternator would have to be 
lifted off. With regard to а vertical clearance of about 1 in., 
he would like to know how they managed to obtain euch a 
small clearance as that. With reference to the last page in the 
paper, he said that those tests were made on a 1,500 xw. machine, 
and results obtained now were 2 per cent. better than those, which 
were made 16 months ago. Regarding the oil consumption, he said 
that he hed both reciprocating engines and turbines, and they saved 
£5 а week in oil for a load of 600 Kw., being equivalent to а steam 
consumption of 2 lbs. per K&w.-hour less. 

Mr. Jackson said that the Curtis turbine was in no way an 
infringement of the Parsons patents. On page 2 he read that, in 
order to get the steam consumption he must multiply by 10 and 
divide by 6, but he would suggest that the figure be increased to 7, 
otherwise, it put the efficiency of the generator rather too low. 
He said that the friction with the Curtis turbine was 80 small that 
they could turn the governor balls round by hand. The Curtis 
people would shortly deliver a continuous current turbine in 
which he thought they had overcome certain difficulties peculiar 
to that type. 
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Mr. W. J. A. LONDON, referring to the De Laval steam turbine, in 
which there was only 2 mm. clearance between the exhaust end of the 
nozzle and the wheel, said that he had always understood that steam 
issuing from & properly constructed nozzle flowed in a parallel stream 
for a considerable distance, and that a clearance of 20 mm. or 
зо could be allowed without decreasing the efficiency. To bring 
out the point of parallel running still more, he would like to 
mention the instance of the Parsons -Brown - Boveri turbo- 
generator of 3,000 xw. installed at Frankfort. This machine 
was started up and put into parallel with a slow speed machine 
without the slightest difficulty and without assistance from the 
turbine expert. He referred to the difficulty of dismantling a 
vertical turbine, and thought that it was very much more difficult 
to dismantle than the same machine would be if built on a horizontal 
plane. Referring to the Westinghouse turbine, he said that the 
new machine was a modified combination of the De Laval and 
Parsons type, steam entering at the centre of the cylinder and 
issuing both ways through а series of stationary and revolving 
nozzles, the low pressure expansion being taken care of by Parsons 
blades, The Westinghouse people had recently guaranteed on an 
1,800-k&w. machine, with a steam pressure of 180, vacuum 273 in., 
and superheat of 150°, 164 lbs. per kw.-hour. The overall length 
of the 5,500-£ w. turbine for the London Underground Railway would 
only be about 40 ft, which compared favourably with any slow 
speed horizontal reciprocating steam engine. The total weight of 
the combined plant was about 200 tons, being about one-third of the 
3,500-xw. Sulzer-Kolben plant. He failed to see how any addi- 
tional ventilation was obtained in the Curtis turbine, because with 
the generator placed directly above and the steam entering at 
the top, one would think there would be a great deal of radiation, 
and that the hot gases from the turbine would rise and heat up the 
generator to a greater extent than in a horizontal machine. With 
reference to oil economy he gave the following results, which he 
obtained whilst with a Continental firm, the machines being of 
1,000 xw. output :— 

Reciprocating engine plant:—Per day's run of 24 hours:— 
4 gallons engine oil; 4 gallons cylinder oil; 4 gallons filtered oil. 

Steam turbine :—'8 gallon engine oil; 4 gallon cylinder oil. 


Assuming a station of 10 units of 1,000-kw. reciprocating plant, . 


and taking an average price for oil, and assuming the machines to 
be giving two-thirds of their output all the year round, the oil bill 
for the year would come out about £2,300, whereas that of а turbine 
station would only be about £300. Considering the London 
Underground station consisted of a total of 44,000 xw., the saving 
would be quite a big factor, and hethought that the oil consumption 
was a point which should receive more consideration than it does. 

Mr. A. B. Моснтлтх said that the figures given to them, 
showed what excellent results could be obtained providing the 
superheat was very high, but what was the difference in the coal bill? 
They knew that а certain amount of coal bad to be burnt to produce 
superbeat, and he thougbt it was unfair for tbe author to compare 
the Sulzer plant with the Parsons plant, because in the one case he 
had a plant with saturated steam, and in the other case one with 
100° superheat. And, again, in one саве there was 4 in. more vacuum 
than in tbe other. He thought that the Curtis turbine would have 
a larger diameter than the Parsons. The other day he had a steam 
leakage of something like ү}, in., and he was astounded at the 
amount of steam which could pass through tbat little space. It was 
obvious that if the diameter were increased, the leakage past the 
edge was also increased. 

Mr. SAMUELSON said tbst by superheating 100°, the steam con- 
sumption was reduced 1 lb. Previous speakers had alluded to the 
fact that they could not superheat without some expense. Assum- 
ing the consumption to be 19 lbs., and that they had improved 
the efficiency 10 per cent. This 10 per cent. was made up as 
follows :—Four-tenths had been added in heat, and more coal had 
had to be put on the fire, but 2 per cent. more was obtained from the 
superheated steam. The quality which this steam bad, gave another 
2 per cent., because when wet steam went through the machine the 
friction was very much greater than when the steam was dry, and thus 
nearly 6 per cent. represented the total gain. He then gave some 
teste on a 500 xw. Curtis turbine, the steam pressure being 150 lbe., 
superheat 150° and vacuum 284-іп The full load consumption was 
1875 ibs. of steam, half load 204, and quarter load 22} lbs. The 
turbine was underrated, as it was really a 750-Kw. machine, and could 
be ran up to 900. For 50° of superheat he had obtained 94 per 
cent., and for 100° 14 per cent. improvement in team consumption. 
With reference to the machine being taken to pieces, there had been 
no occasion to do sosince it was erected ; should it be required it was 
only necessary to lift the generator up а couple of inches or so, 
when the turbine could be readily got at. In this machine tbe 
temperature was not high ineide, as in the Parsons, being only 220°. 
He should like to add that the machines were designed to give full 
load when running non-condensing; that meant that the steam only 
did Ба] its work. The weight of a 1,500-x w. machine was 60 tons, 
and of a 3,000-x w. 130 tons. He aleo added tbat the blades on the 
wheels were cut from the solid so that they would stand any amount 
of superheat. 

Mr. BARKER said that it was his privilege to have been tbe station 
engineer of the second turbine station in this country, and the 
history of that station (Cambridge) had been a continued success. 
The coal coste were ratber high, the ontput being less than 500,000 
units. The station was two miles away from the centre and trans- 
mitted a quarter of a mile before getting to a consumer. The centre 
of the town was composed of colleges, and ths density factor could 
never be high. The coal cost of 66d. per unit sold would have been 
equal to ‘5d., if it had been direct current. Anotber thing was tbat 
the coal cartage was 8s. per ton from tbe pit to the station, whilst 
in that district, with cheap coal, the cost could be brougbt down to 
something like ‘25 or ‘2d. per unit. He said that the blades in the 
Parsons turbine did not come out, although on one or two occasions 


they had broken off, due to faulty material, but such a thing was 
nearly unknown in the Parsons turbine. | 

Mr. WILKINSON, in reply, said that he did not anticipate any diff- 
culty in replying to criticism, inasmuch as the subject matter con- 
sisted largely of statements and facts. He did not agree with the 
view of some speakers that the days of the reciprocating engine, во 
faras electric power stations were concerned, were numbered, as not- 
withstanding the assurances which had been given that all the 
objections named as to the fitness of steam turbines for driving 
direct current generators were surmounted, there wasno doubt that the 
future of direct current generation lay with the slower recipro- 
cating engine, at least, until a type of turbine was perfected to run 
economically at speeds not exceeding 500 per minute. Automatic 
rocking gear for the brushes of direct current generators, operated 
by а piston in а steam cylinder connected to the turbine side 
of the throttle valve governor had been named, but this was а make- 
shift device, and did not get over the difficulty of excessive 
wear and tear on the commutators and collecting brushes. He 
regretted that they had had no definite information given them 
as to the effect of high superheat, and he would suggest that it 
would be highly interesting and useful if they could have a paper 
dealing with the economies of superheat, both with reference to 
steam turbines and reciprocating engines, setting forth exactly at 
what point the advantages of superheating were nullified by the 
increasod consumption of fuel to produce such superheat. It had 
been suggested that it was unfair to compare the steam consumption 
of the Sulzer-Kolben plant with the Parsons plant, inasmuch as the 
results in the latter were obtained by superheating 100° with a 4-in. 
better vacuum, but he contended that it was useful to compare 
results obtained in actual practice. It would be interesting to know 
why advantage was not taken in the Sulzer engine of the increased 
economy obtainable by superheating. Possibly it was not easy to 
improve the vacuum on the reciprocating plant, whereas one of the 
advantages of turbines was that no air was drawn into the condenser. 
A fertile cause of low vacuum in reciprocating plants was air leakage 
at the low pressure piston rod and valve packings, and in such cases 
he found it of great advantage to water-seal the packings at the low 
pressure end, especially in the case of engines with metallic packings. 
Recently in a 600-н.р. plant he obtained by this means 2j in. 
increased vacuum in the condenser. 


ARC LIGHTING IN WILLESDEN AND 


HAMPSTEAD. 


A глвав installation of arc lamps for the lighting of Kilburn, 
Harlesden, Hampstead and Willesden has been carried out during 
the year by the Gilbert Arc Lamp Co., Ltd., of Chingford, for 
Mr. E. T. Ruthven Murray, of Willesden,and Mr. G. Н. Cottam, engi- 
neer to the Hampstead Borough Council, in which many of the com- 
pany’s most recent improvements and inventions have been intro- 
duced. 

The Hampstead lighting consiste of lamps run in series off a con- 
stant pressure of about 1,800 volts, special machines being provided 
in the Borough Council's alternating station to supply direct cur- 
rent at this pressure. The Kilburn and Willesden lighting is 
carried out with lamps in series off a constant pressure of 480 volts. 

All the lamps are similar and interchangeable, and are fitted on 
similar posts, one of which is shown in fig. 1; they are further 
provided with lowering gear, which is а special feature of the 
Gilbert Arc Lamp Co.'s system, and has been adopted on almost all the 
important work which that company has carried out during the past 

wo years. The external appearance of this can be seen in the 
illustration, and it will be noticed that it is very neat and unob- 
trusive, although it is of exceptionally strong construction. It is 
mechanically very simple, stout double cord being used for suspen- 
sion, which, whilst adding immensely to the strength at very slight 
expense, also avoids any twisting of the lamps, and allows plain 
knife switch contacts to be used, which can be effectively insulated. 
When the lamp is in position itis supported independently of the 
cord by special catches. 

The lamps used are of the Gilbert Arc Lamp Co.'s usual type, 
containing their latest improvements, and the Hampstead engineers, 
who have ammeters continuously in their circuite, have expressed 
themselves as particularly impressed with the steadiness and uni- 
formity obtained in working. The improvement is obtained 
by paying as much attention to the strike or retrace 
portion of the motion of the lamp mechanism as to the 
“ feeding” itself. The usual positions and ideas are quite aban- 
doned, and a very slight electrical alteration is able to completely 
open out the arc. That this is an important improvement 18 
evidenced by the unusual uniformity of circuits composed of these 
lamps, which enables the Gilbert lamps containing 6 ft. of carbon to 
run satisfactorily, a feat otherwise impossible. 

Most of the pillars are fitted with two incandescent lamps, 
which are carried in substantial cast-iron fittings, forming 
also suitable reflectors. These incandescent lamps are controlled 
by "Gilbert" patent automatic switches, which have got over 
the troubles which beset the earlier attempts in this direction, and 
are reported as satisfactory from all quarters. 

We may on a future occasion give a separate detailed description 
of this switch, but shortly we may mention that it is a simple 
direct magnetic switch, and its action is rendered controllable from а 
distance by means of a catch which takes an appreciable time in 
acoomplishing its motion, so that it engages, or not, leaving the 
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switch open or shut in response to a short or long application of elec- 
trical power toit. The arrangement is contained in a neat cast-iron 
box 8 in. x 4 in. x 4 in., and can be seen in our illustration of the 


Еа. 1.—GIL BEAT Авс Lamp COLUMN, WILLESDEN. 


"post gear,” fig. 2. The box also contains double-pole fuses and 
convenieat terminale. 

There is rather a large amount of gear in most of these pos“, and 
our illustration shows one of the most complicated. It will be seen 


Fic. 3.—SPkEkoctAnL SWITCH. 


that all the apparatus i« made up into one complete gear, and each 
set of apparatus i$ fixed into the post-base by two bolts. 

All the units are specially designed and made by the company 
with a view of being used together. They are provided with porce- 
lain bases, giving a high degree of insulation, and are assembled on 
а light iron frame; they are easily attached or detached individu- 
ally. 'The frame is fixed to а shaped wood block which is bolted to 


the Я 

3 are specially kept well away from both the wood 
and the various cables. An umbrella is provided to keep any direct 
water off. The first apparatus which will be seen below the winch 
is the Gilbert patent automatic switch described above, and used 
for controlling the incandescent lamps by means of the arc lamp cir- 


cuit; beneath that is a switch carrying out all the operations 
required in an arc lamp-post (fig. S). It isa turn switch, mounted on 


porcelain and provided with & quick break. The switch is double- 
pole, double-break and capable of dealing easily with 20 amperes 
at 500 volts The switch acts necessarily as a starting switch, 


utilising the compensating resistance as a steadying resistance, i. e., 
switching on at the first position 9 lamps out of 10, plus one substi- 
tutional resistance; in a few moments the 10th lamp can be put in, 
in place of the resistance. This is always useful, and particularly so 
with such powerful and long rango sensitive lamps as the Gilbert 
lamps. Of course, this switch will also act as a switch to cut the 
lamp out of circuit if required. The next porcelain base carries the 
antomatic cut-out and strong terminals, capable of gripping and 
supporting the leads, which are also provided in all the apparatus. 
The chief features of the cut-out are the absence of any part likely 
to stick or jam, and its unusual power, enabling a stiff rubbing con- 
tact of bronze to be used having a definite self-cleaning rub, which 


Fig. 2 —ABBANGEMENT OF APPARATUS (ON TEMPORARY SUPPORT) 
AB IN Basm or Law? COLUMN. 


the firm have found to be more satisfactory than any touching con- 
tacte of carbon or any special metal. The resistances are made of 
steol wire wound on the usual spiralled porcelain formers, care being 
taken to securely clamp them from end to end so that there is no 
harm done should they crack from the heat. 


PRACTICAL EXAMPLES 
WITH THE CALCULATOR BOARD. 


By EDWARD RAYMOND-BARKER. 


SERIES I.—Noles for Submarine Cable Staffs. 
(Continued from page 723.) 


Coefficients for Temperature Correction of Resistance Coils 
Wound with Various Alloys. 


If, for instance, bridge coils be used at a temperature 
higher or lower than that at which they are correct, a certain 
correction has to be added to, or subtracted from, the 
observed bridge reading. In the case of German ailver, 
platinum silver, or platinoid, the correction is appreciable. 
Manganin, however, has so low a coefficient, that the said 
correction becomes unnecessary. 

Mr. John Gott has shown, in the ELECTRICAL REVIEW 
for February 14th, 1902, how, by the addition of a small 
box containing 10°, 100", 1,000", and 10, 000“ coils of 
manganin as ratio coils on the cable or (x) side of the bridge, 
there is no occasion for the temperature of the bridge coils 
to be observed, with whatever alloy they may be wound, for, 
with this arrangement, the bridge system automatically 
corrects itself. 


\ 
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In the many instances where correction is still necessary, 
the calculator board curves offer great facilities for such an 
operation. 


PLATINGIO, 


00 


юо 200 300 400 
Fia. 23. 


Example 14.—(Fig. 23.) 

A bridge with platinoid-wound coils correct at 60° F. 
gave at 85° F. 2,138:66 ohms as CR of а cable. Required 
correct CR. 


NoTEÉ.—Temperature conversion curves for 


1. German-silver. 
2. Platinoid. 
3. Platinum-silver. 


Ordinate :—«,, 100 = 10? Е. difference in temperature. 

Abscissa :— ga 100 = 0:001 (+ 1) = coefficient by 
which bridge readings must be multiplied, or divided, en the 
case may be. 

On scale y, according to the above figures :— 


100 = 1:00100 
200 = 1:00200 
255 = 100955 
385 = 1:00385 
460 = 100460 (limit of actual scale g.) 


755 = 100755 (On second portion of scale, if extended, as 
is the case with the Germav-silver curve 
on the sheet) 


In the prerent example, difference of temperature involved 
is 85? — 60? — 25? F. 

Bring н.с. to 250 (= 25°) on omnibus scale G.. 

To point where н.с. intersects curve for platinoid bring 
у.с. во that H.C., V.C, and platinoid curve intersect at a 
common point. 

At lower extremity of v.c. read 325, that is, 100325. 

Then 2.138:66 x 1:00325 = 2,140°5 ohms, which is 
bridge reading corrected for the fact that the reading was 
noted at & temperature 25? F. higher than that at which 
bridge coils were known to be correct. 

Checking by logs, as generally employed :—. 

log. log. log. 
2.193:66 3·32913 + 000141 = 3:33054 = 2,140°6 ohms. 

Example 16.—(Fig. 25.) 

A cable electrician is called upon to use в Wheatstone 
bridge fitted with a thermometer graduated in degrees Centi- 
grade. The bridge is mark-d correct at 15°5° C. 

Temperature at which test is made, is 29:4? C. 

Difference = 29:4 — 155 = 18:9° С. 

Tt so happens that all available tabular data to band are 
compiled in terms of degrees Fahrenheit. | 

Then, given difference of 13°9° C., required equivalent 
difference in degrees Fahrenheit. 

Ordinate :—c, 100 = 10° F. difference in temperature. 

Abscissa :—74 100 = 10° C. difference in temperature. 

Bring v.c. to 139 that is 18:9? C. difference on omnibus 
scale g,. 

To point where v. C. intersects curve (clearly indicated on 
sheet) bring н.с. so that the two cursors, and the curve inter- 
sect аё а common point. 

Then at the left extremity of н.с. read 258, that is, 25:9? 
F., a difference in temperature equivalent to 18°9° C, 


On occasions, when it is necessary to reverse this opera- 
tion, H.C. is first brought to difference in degrees Fahrenheit. 
Then v.c. is brought to the point where H.c. intersects 
curve. Then at lower extremity of v.c. is read equivalent 
temperature difference in terms of degrees Centigrade, 
Obviously all calculator-board computations may be easily 
reversed. 

For instance—to go back, at random, to a former example 
—say, Example 4, к was computed in terms of n. 

Let it be supoosed that data relating to п had been lost, 
whilst numerical equivalent of K was still known. Then by 


` reversing the afore-described manipulation of the “ board,” 


n can be ascertained from к. 

Example 17 :— 

To convert, by the board, degrees F. to degrees C. or vice 
versá, operation is simple. 

Given 57:8? F.——? C. 57:33 F. — 32 = 253, (by 
cursors and curve) = 13:9? C. | 

Given 13:9? C. ? F. By cursors and curve 13:9? C. 
= 953 (+ 82) = 57:3? F. 

Iu the foregoing examples the calculator board has been 
considered and utilised ав a compendium of useful data 
under the highly condensed form of curves. The numerical 


Fic. 25. 


values evolved out of the varied relationships between ordi- 
nates and abscis ze have been computed by the mechanical 
operation of two intersecting cursore. 

The following example wil show the calculator board 
under a two-fold aspect :— 

First : —That of а curve-record of useful data. 

Secondly :—That of a working board on which fresh 
curves can be plotted in pencil for the investigation of 
certain points of inquiry: the said pencil curves to be 
erased, once their purpose bas been served, or when tracings 
have been made from them to serve ав в permanent record. 


Jona Localisation Curves. 


These curves are derived from Wheatstone bridge tests to 
scale zero (in the first mentioned case) with various currents 


On. : 
Tea per N.M., cut flush, and immersed 
in salt water. 

Resistance inserted between bridge and core approximately 
2,000 ohms. 

The following examples are given not во much to illustrate 
any special localisation methods, but to afford practical 
proof of the immense facility for expediting work by quickly 
plotting down values on a matt surface of celluloid sheet, 
possessed, at one and the same time, of the advantages of 
accurately graduated sectional paper, and of a common 
working slate with an ever renewable surface. 

These graphic methods, whilst economising timë, add a 
fascinating interest to the work. This interest grows on 
the worker as the general trend of the plottings becomes 
apparent, and, without any irksome calculation or fambling 


on core 
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with logarithm books, the unknown z is indicated by a digit- 
like curve—the resultant of a few plottings. 

As shown by Jona, current and resistance values may be 
plotted on sectional paper, when the points plotted will be 
found to trace a curve in the direction of the point on the 
line of cable conductor resistance, representing the trre 
ohmic value up to the break. 

Example 18 :— | 

The following are figures from actual testa to scale 
Zero :— 


November 19th. 


November 14th. | November lst. 
| 
ша. ohms. ma. ^ ohms. ma. obms. 
17 42 gave 2,064°5 | 1716 gave 2,061:5 17:24 gave 2,061 
8:338 „ 32,0955 8:262 „ 2,0944 8:352 „ 20927 
4095 „ 2,148 3997 ,, 2,151 4094 „ 2,1464 
2026 „ 2,282 1895 „ 2,247°5 2000 „ 2,2375 


Jona has also pointed out that a conveniently restricted 
and compact curve may be obtained if current values be 


l 
plotted in terms of uc instead of in terms of ma. 


Tbe corresponding factors—current and scale zero 
bridge-readings— now become :— 


November 14th. November 19th. | November 2184. 
1 — M. UE 
A/ шь. ohms. ^/ ma. ohms. | ^/ ma obms 
0:240 2,064:5 0:242 2,061:5 0:241 2,061 
0:345 2,095:5 0:348 2,0944 0'345 2,092°7 
0°494 2,148 0°500 2,151 0 494 2,146°4 
0°703 2,232 0°726 2,247°5 0-700 2,232:5 
| - 
; ; 1 » 
To obtain the foregoing values for 55 by the “ board 


procedure was as follows :— 
Ordinate :—Scale d, graduated in milliamperes (ma.) 
Abscissa :— Scale g; graduated 1 to 0°01. 


Curve :—That marked n 
V MA. 


These give corresponding numerical values for the ex- 


: 1 : 
pression em with a range for ma. from 1 ma. to 46 me. 


V m 
To take one of the foregoing examples—say the test 
made on November 14 —ғее previous table. To solve 
1 
тўда (8. 26)— 


Fic. 26. 


Bring H.C. to 17:42 on the ordinate scale for milliamperes 
(ma.) viz., scale G, | 


А ' 1 i 
To point where н.с. intersects curve 7 bring v. C., at 


— 9 
| ma. 
lower extremity of which read answer 0°240. 


e 


A passing check by logs., merely for the purpose of these 
notes, corroborates the sufficient accuracy of the above 
figure. 

log. log. | 
17:42 124105 — 2 = 0°62052 = 41737 
1 — 41737 = 02396. 


1 | NOR 
АП the other UL having, in like manner, been 
з. 
derived from the three other ma. values, viz :— 
1 
RR J ina. 
838 0:845 
4 095 0:494 
2:026 0:703 


matters are ready for the plotting of Jona localisation curves 
for the three dates aforementioned. 
(To be continued.) 


THE MULTIPLE SUPPLY ELECTRIC 
RAILWAY SYSTEM. 


[COMMUNICATED.] 


THE comparative success of the experimenta recently made in 
Germany in the matter of the application of electric traction 
to railway trains, and the very high speed attained during 
these experiments, has excited renewed interest in this 
fascinating field of electrical work. Before describing 
another attempt at a solution of the problem of the use of 
electricity on roads now operated by means of steam loco- 
motives only, it may be well to first consider the objections 
which may be urged against the system which has been tried 
by our Teutonic neighbours. 

In the German experimenta, high voltage transmission by 
means of three-phase currents was employed, current being 
collected from three horizontal stretched wires by means of 
а modification of the well-known Siemens sliding bow, and а 
working pressure of 10,000 volts being supplied to the 
motors. Such an arrangement necessarily involves serious 
difficulties in insulation, it having been found on other roads 
in Switzerland and Italy that the pressure of the sliding con- 
tacts and the surging of the train frequently cause breakage - 
of the insulators. The difficulties of construction, moreover, 
are still more serious, especially in tunnels, station yards, 
where a multiplicity of tracks and sidings may exist, and at 
bridges or crossings. These difficulties of construction are 
aggravated by tbe fact that, in order to obtain a safe distance 
between the conducting wires, the mast carrying the sliding 
contacts must be fully 25 ft. above the track, while in tbe 
German experiments it was probably more. Should, however, 
the constructional difficulties be successfully overcome, there 
still remains the extreme liability to breakdown inherent in 
all purely high voltage systems from the effects of gales, rain, 
snow, sleet and lightning, to say nothing of the more 
common accidents to which the combination of generating 
plant, transmission line, transformers and train motors is 
subject. It is well remembered that the great power trans- 
mission plant at Niagara Falls was shut down some time 
ago for 36 hours from the effects of lightning, while the 
New York elevated roads have been helpless on several 
occasions from the presence cf sleet frozen on the conducting 
rail, In England, in January last, practically the whole 
country was covered with a glaze of ice for many hours, 
and on that occasion, had any existing system of electric 
traction been in general use, our railways would have been in 
serious difficulties. It may be doubted, therefore, if con- 
servative British railway directors will ever adopt any system 
of electric traction not affording the same certainty of opera- 
tion and the same security against breakdowns as is now 
obtained with the reliable steam locomotive. If such a 
system can be had at а reasonable first cost, which may 
be operated much more cheaply than the steam lccomotive 
system, then we may see electricity used on our great trunk 
lines ; but existing systems do not offer these guarantees. 

The method herein briefly described, which has been 
called the ** multiple supply system," is an attempt to solve 
the problem on hitherto untried linea, To realise tbe primary 
condition that of absolute safety and certainty of operation 
—it is necessary that all trains shall be, to a large extent, 
self-contained—that is, they must be able to propel them- 


* 
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selves for a certain distance irrespective of the conducting 
line. To secure this condition, it ie proposed to utilise the 
remarkable properties of the new Edison storage battery, em- 
ployed as an adjunct to a suitable system of long-distance 
transmission. 

It is not necessary here to discuss the merita of Mr. 
Edison's latest and greatest invention, as these will shortly 
be placed before the engineering profession in great detail 
by others. It may be said, however, that the severest teste 
on the most difficult form of traction work—that of driving 
automobiles over common roads and severe gradiente—have 
shown without question that similar batteries, used on 
smooth rails and easy grades, solely as an aid and adjunct 
to other methods of propulsion, will bave an almost indefinite 
life. As extreme lightness is naturally desirable in a battery 
which must be carried on the train iteelf, it is gratifying to 
find that в total weight of 20 tons of Edison battery will 
propel a train weighing 200 tons for a distance of 50 miles 
on level track at a speed of 75 miles per hour, without any 
assistance from an external source of energy; and that this 
weight added to that of the necessary electric locomotive, 
with motors, &c., is considerably less than that of steam 
locomotives, with tender, coals and water, able to do similar 
service. If, however, this weight of battery be used solely 
as an adjunct to в system of line supply, then the total’train 


weight may be increased to 300 or 350 tons, while the bat- 


tery on onecharge will cover a distance of from 300 to 400 miles, 
and still retain its ability to propel the train for distances of 
from 30 to 50 miles in case of a total failure of the line 
supply. That is, we may retain the advantages of high 
voltage transmission with the certainty that in case of acci- 
dent thereto we may still propel our train to its destination, 
or over the defective section of line, at a reasonable speed. 

But thisis notenough ; we must still secure great economy 
in construction and a greatly reduced cost of operation over 
steam. 

These requisites are obtained on the multiple supply 
system in the following manner :— 

On double track lines having a heavy traffic, such as are 
customary in England, a continuous current three-wire 
system of line transmission is proposed, the pressure between 

the outer conductors being 4,000 volta, The inner or 
adjoining rails of the line are bonded and cross-bonded to 
serve as a neutral conductor, and the up and down lines 
are operated by the positive and negative conductors 
respectively. Ав it is not believed that English methods 
of construction will ever tolerate the dangerous overhead 
wires proposed in Germany, а third rail conducting system 
would be employed, апа special methods of insulation have 
been designed for this work. These third rails are entirely 
omitted at sidings, station approaches, on severe down 
grades, in tunnels or on bridges, at pointe where difficulties 
of construction may exist, as in station yards, and wherever 
their use may be specially dangerous to life, As the pointe 
at which third-rail construction is dispensed with are natu- 
rally Шоке at which trains must necessarily run slowly, and 
consequently with a minimum of power, the train battery 
alone would be used at such places, the line current being 
automatically cut off before a third-rail section is passed and 
restored when a section is reached. The saving in third- 
rail construction on most lines would be about 40 per cent. 
of the total mileage of main and side track, but as a pres- 
sure of 4,000 volts is used in place of the customary 500, 
the total cost of construction would be greatly reduced, евресі- 
ally as the parts omitted are precisely those which offer the 
greatest difficulties in ordinary practice. In fact, it may be 
stated here that the saving as compared with the usual 
500-volt system, using a conducting rail weighing 100 Ibs. 
per yard, is more than sufficient to pay for all the train and 
reserve batteries required on a busy line operating heavy 
trains. The third-rail conductors would be laid in sections 
corresponding to the signal sections of the line, and each 
section would be electrically “ dead” except when a train 
was in operation thereon. These sections would be supplied 
from generating stations located from 30 to 50 miles apart, 
through continuous conductors so arranged that any train 
could be supplied from either direction in case of а breakdown 
in а generating plant. 

Each train locomotive would carry two gets of motors, one 
adapted to work with current from the high voltege line 
only, the other being supplied from the low voltage battery 


only. The batteries may thus work over а wide range of 
voltage, ав the Edison battery may be discharged to zero 
without injury. Ав the batteries cannot discharge into 
the line under any circumstances, each train becomes, ao far 
ав they are concerned, an absolutely independent unit. 
These batteries may, however, be re-charged from the line 
when necessary, ав they cannot be injured by overcharging 
at rates far in excess of the normal. The train motors 
would be во proportioned that the train could be operated at 
full speed on level track by means of the motors in connec- 
tion with the line only, or with slight assistance from the 
battery-actuated motors. In starting from a station, or 
on upward gradients, the combined power of both sets 
of motors would be employed, the remarkable over- 
discharge rate of the battery being utilised so far 
as necessary. When standing at a station, power may be 
taken from the line to recharge the battery, and further 
recharging may be done by using the battery motors as 
generators on severe down grades, or in braking. As 40 per 
cent. of the line is not equipped with third-rail conductors 
at all, about 40 per cent. of the total number of trains on 
the line would be out of contact with the generating plants, 
and the latter may be made correspondingly smaller with a 
like saving in first cost. As current is taken direct from 
generator to train motor, the use of three-phase transmission 
and rotary converters is unnecessary. It will further be 
observed that the current supplied to trains from the 
generating plants is only that required to operate each at 
normal speed on level track, the excess power required at 
up grades and on starting from stations being supplied from 
tbe train batteries ; this necessarily secures an even load 
factor, and avoids the necessity of using large generating 
planta, The constant load factor is further secured by the 
use of small stationary batteries at generating stations, and 
by the current-absorbing properties of all train batteries not 
in actual use. As few railway lines maintain in service a 
maximum number of trains for over 10 hours daily, the 
generating planta, if operated continuously for 24 hours 
daily, will do all the battery recharging necessary without 
any increase in the capacity of the plante—that ie, small planta 
under constent load will do as much work, if operated con- 
tinuously, as large plants now do when operated under a 
fluctuating load for shorter hours, but the small plant may 
readily cost from 40 per cent. to 50 per cent. less than the 
large one. In fact, the total cost of a system as described 
has been ascertained from known data to be about one-third 
that of the familiar three-phase rotary converter system for 
equal work. 

On single-track lines having a comparatively light train 
service, or where power has to be transmitted for long 
distances, а single-phase system combined with train 
batteries may be used. In this case the trains would be 
started and brought up to speed by battery power only, after 
which the alternating-current motors would be kept in 
constant operation, regardless of the physical conditions 
of the line. The excess power required on up grades would 
be supplied by the battery, and the excess speed on down 
grades would be checked by recharging the battery from its 
motors used as generators. If for any cause the train should 
fall below its normal rate of speed, the line-actuated motors 
would be automatically put out of circuit. That is, the train 
would control the motors, and not the motors the train, the 
battery and its motors serving as regulators. 

In either the direct or alternating current systems an 
almost ideal load factor may be expected, and consequently 
generators would preferably be driven by means of power-gas 
engines, thus securing the use of the cheapest known power. 
The economy of such a system over the use of steam loco- 
motives is self-evident. 

It will, of course, be understood that in this article no 
attempt has been made to describe the various details of 
control, &с., all of which have been carefully worked out. 
The vital feature is, of course, the independent relations of 
line and battery, as existing methods do not secure the best 
results from any battery, while they are wholly unsuited to 
the Edison apparatus. The amount of used on any 
train may be suited to the requirements of the line, and the 
elements need not be removed from the train for examination 
or recharging. As each cell may be made 6 ft. high, if 
necessary, little room is wasted, and the cost of hauling the 
betteries over the line is insignificant when power is produced 
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in the cheapest possible manner with a total elimination of 
the losses inherent in previous systems. 

^ The essential details of the multiple supply system have 
been patented in many countries, and a demonstration of its 
capabilities will shortly be made on a large scale. 


REVIEWS. 


Spon's Engineers’ Price-Book, 1903-4. By THOMAS G. 

ManLow. London: E. & Е. №. Spon, Ltd. 

This is an exceedingly comprehensive volume, and it is 
within the reach of all to whom such a work at a very 
low price will appeal. 

The volume is divided into three sections, as follows :— 
A price-book arrauged alphabetically with cut and lettered 
index, for ease of reference; a directory containing the 
names of over 6,400 makers of engineering plant and 
material and their various specialties; and, lastly, a small 
trade-mark section. | 

As future editions are calculated to be more complete, 
and in some details more accurate, the volume is likely to 
become one of exceeding great value. In the present edition 
there is not complete accuracy in the names and addresses 
of some of the engineering firms included in the directory 
part, but this the author seems to have suspected to be the 
case when he wrote his preface. The electrical side of the 
work is not by any means its strongest, and it will become 
of more real value to the electrical estimator and engineer 
if it is made more complete in later editions. Surely alter- 
nating-current machinery, steam turbines, and vertical 
multi-cylinder gas engines are worthy of some notice in а 
work of this kind. ‘ 

The volume is strongly bound and well printed, and con- 
sidering its comparatively small price, it should command an 
extensive clientele. 


Engineering Preliminaries for an Interurban Electric Rail- 
way. By ERNEST GONZENBACH, New York: McGraw 
Publishing Co. 

This is an interesting and racy account of the writer’s 
recommendations for а proposed cross-country electric 
railway in the Middle Western States. One cannot 
help being impressed with the facility with which 
they can “throw” such systems together in America. 
The writers suggestions for adopting block signalling 
arrangements; above-grade crossings, rather than level 
crossings over steam roads; switch lights or alarm signals 
at level road-crossings ; provision for attracting the drivers’ 
attention by wayside passengers, &c., with cars which may 
run at any speed up toa mile a minute, quite refresh one’s 
memory as to the medizeval state of affairs out West. This 
is further exemplified, in the arrangement of the sub-station 
feeding points, which are only seven miles apart," and 
with the proposed service, the author does not anticipate a 
greater drop than 220 volts from the normal working volt- 
age of 600. | 

Again, when calling attention to the deplorable condition 
of affairs on some interurban roads, the author cites a 
case where two cars were ordered by telephone to ** kind o' 
look out for each other on a dark and stormy night, each 
of the said cars regularly attaining upwards of 60 miles an 
hour. After this, even the most inveterate Board of Trade 
hater will be tempted to believe in the existence of blessings 
in disguise. 

However, allowing for the conditions met with in 
American practice, there is still plenty of commonsense 
advice in the book, which might well be taken to heart by 
those concerned in similar work in this country. 


Beginner's Manual of Submarine Cable Testing and Working 
Ву С. M. Baines. The Electrician Printing and Pub- 
lishing Co., Ltd. Second edition. 78. 6d. net. 

That this manual has supplied a real want among 
students and employés of submarine cable stations—for 
whom it is especially suited—is shown by the favourable 


reception already accorded to the first edition. Its chief 
recommendation to “ beginners” is the exceptionally lucid 
manner in which the principles of the various tests and the 
laws on which they depend are explained by the assistance 
of diagrams, and their formule illustrated by examples, 
This particularly applies to the chapters on the Wheatstone 
Bridge and Inductive Capacity. 

- While the object of the author has been to explain the 
tests and their formule step by step in the simplest way, 
and, at the same time, sufficiently fully to enable the student, 
whose knowledge of algebra is very limited, to acquire such 
а grasp of practical cable testing as will assist in the study 
of more advanced works, like those of Fisher and Darby, 
J. Elton Young, and H. К. Kempe—the so-called Beginner's 
Manual" is considerably more than an elementary treatise, 
inasmuch as every brauch of cable testing is dealt with, and 
most of the best methods for localisinz faults are included. 
While, therefore, it is in itself а comprehensive and tolerably 
complete work on testing for those who have to make the 
ordinary routine tests at a cable station and assist from the 
shore the electrician on board a cable-repairing steamer, the 
insight which it affords will encourage many to acquire a 
more extended and intimate knowledge of electrical testing, 
and themselves, in turn, to contribute to the advancement 
of this branch of science, for which their connection with 
cables affords peculiar facilities. The advantages, and, in 
fact, the supreme importance, of intelligent co-operation 
from those in charge of the cable stations on shore is only 
fully appreciated by the electrician in charge of the elec- 
trical work on a cable ship, and Mr. Baines is to be 
congratulated on having put into their hands a text-book 
at once so simple and comprehensive. To make the 
“ Manual” subserve the requirements of those who have 
not only to test, but also to work submarine cables, Mr. 
Baines devotes two chapters in Part III. to the description 
and adjustment of apparatus used for signalling purposes, 
viz., the siphon recorder, Muirhead’s automatic curb sender, 
cable duplex, signalling condensers, speed of signalling, 
various lightning guards, &c., ; while the last chapter deals 
very shortly with the telephone, construction and working of 
accumulators, and the different windings of dynamos 
employed for an electric lighting plant. 


Treatise on Thermodynamics. ` By Dr. Max Prawck (of 
Berlin University), translated by Alex. Ogg, M.A., 
B.Sc., Ph.D. (assistant master, Royal Naval Engineering 
College, Devonport). Longmans, Green & Co. 78. 6d. net. 


A review must largely depend on the point of view from 
which the reviewer regards the work, and this is especially 
the саве in this instance—namely, as to whether the work 
under review is to be regarded from an engineer's point 
of view, or from а purely scientific or physicist point of 
view. The work is evidently not intended for the 
ordinary engineering public, vital as the subject of 
thermodynamics is to engineering. The book bristles 
with differential and integral calculus from beginning to 
end, and it is evidently intended to meet the needs of the 
scientist, physicist, or advanced engineering student rather 
than the engineer in daily practice. 

Dr. Max Planck is too well known to make it necessary 
to add that the present treatise is an admirable example of 
clearness and conciseness ; the whole subject is treated in a 
masterly manner and from “a uniform point of view." His 
object being, as he states in the preface, to ** present. the 
entire field of thermodynamics from a uniform point ої 
view . . it is rather as an introductory texc-book on 
thermodynamics for students who have taken elementary 
courses in physics and chemistry and are familiar with the 
elements of the differential and integral calculus.” 

Dr. Planck selects to treat the subject by the more induc- 
tive method, which has proved the most fruitful, by keep- 
ing aloof from definite assumptions as to the mechanical 
theory of heat, and starting direct from a few general 
empirical facts, namely, the two fundamental principles of 
thermodynamics. This method, he holds, cannot be con- 
sidered as final, bu: is that which corresponds best with 
the present state of things. 

The total work covers some 260 pages, and the translator 
and publisher have wisely co-operated to keep the work clear 
and distinct and easy of reference. 
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Part I., composed of three chapters, deals with the 
fundamental facts and definitions . underlying thermo- 
dynamics. 

Part II. and Part III. are devoted respectively to the 
“ First and Second Principles of Thermodynamics.” These 
occupy six chapters, two of which are introductory, one to 
each part. The definition of “ entropy” is dealt with in 
Chapter II. of Part IIL, and will be perused with interest 
by many after the discussion that has lately taken place on 
this subject. 

Part IV. deals with “Applications to Special States of 
Equilibrium," and closes with a useful table of Dr. Planck’s 
publications and papers on thermodynamics. 

The work is a valuable contribution to the published 
literature on thermodynamics. The translator is to be con- 
gratulated upon bringing Dr. Planck’s original German work 
within easy reach of the English scientist and student. 


NEW PATENTS APPLIED FOR, 1903. 


Ооюр!1ёд expressly for this journal b ‚ P. TROMSAx & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.O., and at Liverpool, to whom all 
inquiries should be addressed. 


22,197. ''Improved electrical numerical switch." J. Maxis. October 19th. 

22, 07. Improvements in and relating to electrically-controlled hoitts. ' 
J. A. SrErvEN, October 19th. 

22,532. ‘Improvements in and connected with electric arc lamps." J. O. 
GikDLESTONE and C. F. G. THORKELIN. October 19th. (Complete.) 


99 572. "Improved method of and means for working electrical winding 
engines," SitMENS Bros, & Co., Liv. (Siemens & Halske Actien Getellschaít, 
Germany.) October 19th. (Complete.) 

22,5783. Improved safety fuse device for electrical installations." SiEMHNS 
Bros. & Co, тр, (Siemens & Halske Actien Gesellschaft, Germany.) October 
19th. (Complete.) 


22.601. “Improvements in electrical switches for electric ignition as 1 
to internal combustion engines." F. H. HaLr and C. HALL. October 20th. 


22,600.  ''Improvements in apparatus for the generaticn of electricity 
primarily designed for the electric lighting of trains.“ T. W. S. HUTCHINSe 
October 20th. 


22,634. "Improvements in or relating to terminals for stranded electrical and 
other wires." F. Н, de VEULLE. October 20th. 


22,689. ‘Improvements in covers and frames for junction bcxes, and the 
like." S. RonuiNsoN. October 20th. (Complete.) 


22.643. Improvements in brush-holders for dynamo-eleotric machines.“ 
M. E. Тномркох, October 20th. (Complete.) 


22, 51. An improved clip adapted to be used for susperding elect: ic cables.“ 
T. Н. WALKER. October 20th. 


22.664. Contact apparatus for electric relay master clocks." О. Imray. 
(Sieinens-Schuckertwerke G. m. b. H., Germany.) October £0th. (Complete.) 

256683. Improvements in electrical irsulators.“ J. E. SpaGNOLETTI. 
October 20th. 

22,073. An improved current regulator fer elcctric machines." A. В. 
MULLER., October 20th. (Complete.) 


22,674. Improvements in and connected with telephone systems.“ P. 
HARDEGEN. October 20th. (Complete.) 


92,680. ‘‘ Improvements in and relating to coherers for wireless telegraphic 
systems.” L. DonziAx. October 20th. (Complete.) 


22,696. ‘ Electrical vibratory motor." C. B. WHITNEY. October 20th. (Com- 
plete ) 

22,698. Improvements in telephone transmitters.” 
20th. (Complete.) 


22,758. "An improved voltage-regulated electric lighting system for railway 
and other carriages.” J. DALZIEL. October 21st. 

22,778. "Improvements in apparatus for commuting electric currents passing 
through combined аго and incandescent lamp circuits." C. SMART. October 
21st. 

22,785. Improvement in storage battery plates." E. W. SmitH. (Date 
applied for under Patents Act, 1901, September 10th, 1903, being date of applica- 
tion in United States.) October 2lst. (Complete.) 


22,800. “Improvements in and relating to electric belts for personal use.” 
J. T. Pearson, October 22nd. 

22,8014. Improvements in means for controlling electric circuits." Н. LEIT- 
Nn and R. N. L. Lynton. October 22nd. 


22.805. Improvements in regulators for electrio circuits." H. Leitner and 
R. N. L. LꝝxN TON. October 22nd. 


22, 8 20. Improvements in electrical fuse-boxes or fittings.” C. D. BURNET. 
October 22nd. 


22,310. ''Improvements in lampholders for electric lighting. A. М. BanxNES- 
October 22nd. 


22,858. Improvements in or relating to electrically-synchronised clocks and 
the like.“ F. A. CHaNDLek and B. Boxniksin. October 22nd. 

22,001. * Improvements in controlling electric boosters.” E. A. CanoLaw. 
(The General Electric Co., United States.) October 2nd. 


22,900. ‘Improvements in electric rheostats.“ E. A. Canol AN. (The 
General Electric Co., United States.) October 22nd. 


22,906. Improvements in machines for covering electric conductors or the 
like with insulating material," E. A. CanoLawN. (The General Eiectric Co., 
United States.) October 22nd. 


22,907. Improvements in and relating to controlling devices for electrically- 
propelled vehicles." Е. A. CaxornaN. (The General Electric Co., United 
States.) October 22nd. 

22,908. ‘* Improvements in electric switches or circuit breakers.” 
CanoLAN. (The General Electric Co., United States.) October 22nd. 

22,909. *''improvements in dynamo-electric machines." E. A. CanoLax. 
(The General Llectrie Co., United States.) October 22nd. 

, 22,910. '' Improvements in bearings for electric meters and other measuring 
instruments.“ E. A. Canoras. (The General Electric Co., United States.) 
October 22nd. 

22,911. Improvements in alternating current motors." E. A. Caro Lan, 
(The General Electrio Co., United States.) October 22nd. 

22,912. '*Improvements in dynamo-electric machines.“ 
(The General Electric Co., United States.) October 22nd. 

22,913. Improvements in alternating-current motors and methods of 
controlling the same." E. A. CaroraN, (The General Electric Co., United 
Btates.) October 22nd. 

22.955. An electric wire terminal grip." W. H. Corvs, October 28rd. 


22,9)k1. "Improvements in welding by electricity and apparatus therefor." 
J. HARMATTA. October 23rd. 


J. Prince. October 


E. A. 


E. A. CAROLAN, 


22,996. "Improvements in connection with incandescent electric lamp- 
holders with shade carriers." W.R. N. Garb. October 23rd. 

23,021. “Improvements in electrical switches, cut-outs and the like." 
V. Hore. October 21th. 

23,019. Improvements in means for attaching wires to the terminals of 
sparking plugs and the like." E. W. I. WIS. October 2ith. 

23,057. “Improvements in single-phase alternating current motors.” B. G. 
Taman. (Date applied for under Patents Act, 1901, October 81st, 1902, being 
dnte of application in United States.) October 24th. (Complete.) 

23.086. Improvements іп ог relating to the regulation of dynamo-electric 
generators," M. Н. Kincour. October 24th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. Р, Thompson 
and Oo., 823, High Holborn, W. O., and at Liverpool, price, post free, dd. 
(in stamps). 
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8,778. ‘Improvements in electrically-propelled road vehicles." L. Kriéger 
and La Compagnie Parisienne des Voitures Electriques (procédés Kriéger), 
(Date applied for under Patents Act, 1901, September 24d, being date of ap- 
plication in France.) Dated April 17th. 


8,900. '* Improvements in apparatus for the production of galvanic deposits.“ 
E. Müiler. Dated April 20th. 


8,964. Improvements in electric batteries." S. Yai. Dated April 21st. 


9,015. Improvements in electrical generators for producing alternating 
currents of low frequency.“ Siemens Bros. & Co. (Siemens & Halske Aktien- 
Gesellschaft, Germany.) Dated April 21st. 

9,029. Improved means of suspending electric incand2: cent lamps.“ М.Н. 
Gallsworthy and The London Electrical Fittings Co., Ltd. Dated April 21st. 


9,115. Improvements in trolleys for electric railway cars оп the overhead 
System." W. A. Daggett. (Date applied for under Patents Act, 1901, April 
22nd, 1902, being date of application in U.S.A.) Dated April 22nd. 

9,126. ‘Improvements in measuring electrical energy." W. E. Evans. 
(Allgemeine Elektricitats Gesellschaft, Germany.) Dated April 22nd. 


9,149. ‘Improvements in or relating to pull down or safety apparatus for the 
trolley poles of electric cars." H. Birkbeck, (The Electric and Steam Railway 
Supply Co., U.8.A.) Dated April 22nd. 

9,206. ''Improvements in method of and apparatus for transforming elec- 
trical energy." P. C. Hewitt. (Date applied for under Patents Act, 1901, 
April 25th, 1902, being date of application in the United States.) Dated 
April 23rd. 

9,358. ''Improvements in and connected with shade-holders for electric 
lamps." G. Birch. Dated April 25th. 


9,372. Improvements in insulators applicable to overhead tramway wires." 
Ј. А. Penny. Dated April 25th. 

10,100. An improved automatic heat-operated electric circuit closer." T. 
Barnett and J. Darge. Dated May 4th. 

10,194. "Improvements in electric furnaces.” 
May 6th. 

10,298. Improvements in secondary or storage batteries." Н. H. Lake. 
(В. Darling апа L. Chronik, U.8.A.) Dated May 6th. 

10,703. “Improvements in primary and secondary electric cells." G. 
Harrison. (M. Buffa, Germany.) Dated May llth. 

11,193. "Improvements in or relating to radiators for wireless telegraphy.“ 
A. Blondel. Dated May 16th. 

11,426. "Improvements in vibrators for sound telegraph apparatus." A. A. 
Lind. Dated May 19th. 

11,691. “Improvements in signalling systems for electric railways.” G. Gibbs. 
(Date applied for under Patents Act, 1901, May 22nd, 1902, being date of appli- 
cation in the United States.) Dated May 21st. 

11,634. "Improvements in or relating to conductors and collectors for eleo- 
tric traction." A. Megroz. Dated May 21st. 

11,698. “Improvements in self-regulating systems for electric light and 
power.” 8. Е. Page. (A. S. Adler, UC. G. A.) Dated May 22nd. 

11,731. Improvements in regulating apparatus for electrical circuits.” E. F 
Moy and P. H. Bastie. Dated May 23rd. 

11,825. ‘Improvements in and relating to electric driving mechanism for 
centrifugal machines.” W. E. Evans. (Allgemeine Electricitats Gesellschaft, 
Germany.) Dated May rd. 

12,093. Improvements relating to electric traction systems.“ Н. H. Lake. 
(L. T. Gibbs, U.S.A.) Dated May 27th. 

12,119. A method of receiving electrical vibrations with the use of elec- 
trolytic cells." W. E. Evans. (Allgeme ine Elecktricitats Gesellschaft, 
Germany.) Dated May 27th. ê 

12,203. ‘Improvements in electrio burglar alarms.” B.F. Schubert. Dated 
May 28th. 

12.982. Improvements in or relating to conduits, conductors and contact 
devices, or collectors for electric railway and tramway systems.“ A. Kuchinks. 
Dated June 9ch. 

12,968. "Improved and portable electric lamp.” 
June 9th. 

13,176. "Improvements in electrio railway and tramway vehicles." С. Gibbs 
and H. Pearson. (Date applied for under Patenta Act, 1901, October 2nd, 1903, 
b-ing date of application in the United States.) Dated June 12th. 

13,:81. '*Improved device to be used in connection with telephone receivers." 
J. Capell. Dated June 18th. 

13,805. ‘Improvements in the brush boxes of dynamos and motors." W. H. 
Allen, 8on & Co., Ltd., and C. C. Hawkins, Dated June 18th. 

14,021. “Improvements in galvanic batteries." Р. Brandt. Dated J une 28rd. 

10,429. An improvement in apparatus for measuring electrical resistance.” 
A. G. Bloxam. (A. Schoeller, Germany.) Dated May 7th. 

. 10,518. “Improvements in and relating to cut-outs or circuit breakers for 
overhead electric wires.“ J. S. Withers. (J. Massier, France.) Dated May Sch. 

10,519. Improvements in and relating to cut-outs or circuit breakers for 
overhead electric wires." J. 8. Withers. (J. Massier, France.) Dated May 8th. 

10,546. "Improvements in contact boxes for surface contact electric railway 
systems.“ W. M. Brown and Earl Porter Wetmore. Dated May 8th. 

12.458. Electrical rail bonds." W. H. Wherry. Dated June 2nd. 

19,461. “Couplings for electrical conductors." W. Н. Wherry. Dated 
June znd. 

12,563. ‘Improvements in coin actuated electrical apparatus.” J. Rose and 
Rose, Coop & Rissone, Ltd. Dated June 8rd. 

12,629. ‘Improvements relating to electrio alarms." С. E. Grouselle and 
V. E. Manouvrier. (Date applied for under Patents Act, 1901, March 6th, 
1903, being date of application in France.) Dated June 4th. | 

14,176. "Improvements in electric heaters or rheostats.” F. C. Newer 
(Date applied for under Patents Acts, 1901, June 27th, 1902, being date of appl! 
cation in the United States.) Dated June 25th. 

14,204. “Improvements in or relating to telephone systems with central 
battery.“ G. B. T. Piltx. Dated June 25th. 

14,558. “Improvements in and relating to electro-magnets.“ 
quist. Dated June 80th 
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ELECTRIC TRACTION ON RAILWAYS. 


DvniNG the last two years we have tevcral times expressed 
our views upon the subject of the electrification of suburban 
steam railway lines, and so far we have seen no reason to 
retreat from the position we havetaken up. The further 
ve investigate the problem the more firmly are we convinced 
that our views are correct, Serious difficulties will, doubt- 
less, be encountered in carrying out the transformation, but 
they are not insurmountable, and will not be allowed by 
engineers to stand in the way of ultimate success. 

One of the chief obstacles to be overcome is the difficulty, 
in many instances, of finding space for the location of a third 
rail. In the great London termini, and in many of the 
suburban stations, there is such a maze of tracks that there 
is practically no room for an extra rail; even where the 
ground is not actually occupied by the traeks, such space as 
is left is more or less filled up with rods and wires for work- 
ing points and signals. The platelayers have great difficulty 
in finding time to maintain and repair the track as it is, and 
it would be practically impossible for them to keep the 
third rail construction in order аз well. And then there is 
the qu.stion of danger; railway officials are obliged to con- 
stantly cross the tracks, and have enough to do in keeping 
out of the way of passing trains without thinking of steering 
clear of * live" rails. 

It has always been admitted by those best acquainted with 
the conditions of standard railway practice that the single- 
phase alternating current system is the ideal one, if prac- 
ticable. There are three chief reasons for this—first, the 
desirability, and in some cases necessity, of doing away 
with the conductors in or near the track ; second, the practical 
necessity for а sinyle insulated conductor, whether it be over- 
head or on the ground ; third, the fact that а large amount of 
power must be taken from the conductor to operate at high 
speeds the heavy trains which will be required. With the 
direct current system the necessarily limited voltage 
involves the collection of a very heavy current from the con- 
ductor ; with an alternating current system, the limit may 
be anything up to 10,000 cr even 20,000 volts, ко that the 
current need not be excessive. 

We had these facts in mind when, on tlie occasion when 
Mr. Lamme, of the Westinghouse Co., read his paper on 
single phase motors for traction purposes, we stated 
that if the problem had really been solved by this 
means, the consequences would be most far-reaching; since 
that time we have learnt that Dr. Finzi, of Milan, had 
already given his attention to the same subject and practi- 
cally designed such a motor, simultaneously with, if not 
before, the experiments of the Westinghouse Co., and a 
paper by Dr. Finzi describing his motor is concluded 
elsewhere in this issue, Though Mr, Lamme's system 
had no doubt very great advantages over anything that 
had.; previously been done, at the same time we 
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were not convinced that all the difficulties of oommuta- 
tion had been overcome, and the facts that very low periodi- 
cities must be used, that a transformer, practically equal 
in size to the motor, must be carried, and unless complicated 
windings were introduced, only one line pressure could be 
utilised, were sufficient to produce in the minds of engineers 
a very natural hesitation in adopting a system so evidently 
in its experimental stage. 


In discussing the railway proposition, we wish to state 
emphatically that we are in no way considering the so-called 
high-speed electric railways, as we think that, with very few 
exceptions, as high в speed as is necessary could, if called 
for, be reached on the long-distance lines by the use of steam 
locomotives. This has been repeatedly demonstrated by 
trains drawn by steam locomotives exceeding 90 miles an 
hour, and it is very much to be questioned whether in the 
present state of affairs any great advantage would result to 
railway companies from the introduction of high-speed 
electric traction on their lines. We look on the Berlin- 
Zossen trials as a costly experiment paid for by a few 
German manufacturers, assisted by Government, an ex- 
periment which has been very ably exploited as a coloseal 
advertisement by the respective firme. 


No practical engineer who has seen the Berlin-Zossen line 
in operation could imagine for a single moment that the 
system is possible for adoption in ordinary railway working. 
The experiment is considered a dangerous one for all con- 
cerned, and no representatives or officials of any Government 
or private railways have as yet been allowed to take part in a 
run. We have been solemnly informed by engineers con- 
cerned in the test that even the Prussian Minister of Rail- 
ways is not allowed to risk his life in a trial unless he brings 
an indemnity amounting to £10,000 or £20,000, signed by 
one of the large German Banks, and the charge for such an 
indemnity, as far as we have been able to ascertain, is very 
considerable. At speeds of over 100 miles an hour the 
question of brakes and of signals is of paramount importance, 
and that this problem has not been solved is fully borne out 
by the results which have so far been obtained. 

Apart from the use of electric traction on suburban lines, 
the possible ultimate extension of it to main lines is quite & 
different question, and has engaged the attention of the engi- 
neers of all countries for some time. We believe that the 
solution of this difficult and important problem has at last 
been found ; but before going into any further details it may be 
ав well to consider some of the conditions which electric 
traction has to fill, in order to be applicable to, and give 
the best results for, railway work. 

First; the conductors carrying current to trains must 
be as few as possible and must not interfere with the tracks. 

Secondly ; it must be possible to collect from a single con- 
ductor sufficient power to haul one or more fast trains in 
service on the lines between feeding points of the conductor. 

Thirdly ; it is very desirable that the system should be 
applicable to main line as well as suburban traction, 
and that it should be possible to utilise at least two working 
pressures, a low pressure in or near the stations, and a higher 
pressure outside. 

Fourthly ; the system should be such that trains can be 
operated with equal facility either with locomotives, motor- 
car&, or on the multiple unit system. 

Fifthly; all controlling apparatus must be of the very 
simplest character, and such that no skilled labour is neces- 
sary to operate the trains; also there must be no dangerous 
high pressure anywhere accessible to either railway officials 
or passengers. 

Sizthly; if alternating currente are used it is essential 
that the power factor be high and the motor be capable of 
giving an acceleration equal to that obtained with the best 
Beries-wound direct current motors at present in use. 

Seventhly ; in certain cases it might be advantageous for 
the motor to be constructed to return current to the line, and 
in any case it must be constructed to reverse and to be used 
for braking purposes, 

These conditions are so stringent that it would appear 
impossible for any motor, especially a simple alternating 


current motor, to fulfil them ; yet this apparent impossibility 
is at the present moment an accomplished fact, a moat 
simple solution of all the difficulties having been found by 
Messrs. Eichberg & Winter, engineers of the Union Elektricitäts 
Gesellschaft, of Berlin. We have satisfied ourselves that 
the claims made for this motor are perfectly justified, but at 
present we are not at liberty to go into constructive details 
or to give our readers the methods by which the results 
mentioned have been attained, although we hope to be able 
to do this at no very distant date. Our readers must be 
satisfied with the results which we now give. 

In outward appearance the motor does not differ materially 
from the well-known G.E. direct current motor ; the outside 
dimensions for any given power are practically identical. 
All the standard direct current controlling apparatus, 
either of the ordinary series-parallel or the multiple-unit 
type, including the automatic switches which have proved 
so successful, are applicable to the alternating current 
system, the only difference being that, to all intents and 
purposes, there are no resistances, and that the number of 
controller contacts for giving variations in speed is less 
in the alternating than in the direct current system. 

The total weight of alternating equipment is not greater 
than that of an equivalent direct-current equipment, and the 
wiring is simpler. The motors can be coupled in parallel or 
in series, and can be used in identically the same way as con- 
tinuous-current traction motors of the present day. The 
power factor at norma! speed is unity, and as that for the 
lowest starting speeds is very little below 8, the average 
power factor for the complete system would probably be in 
the neighbourhood of 9, which is practically as good as what 
is now obtained where rotary converters are used. The 
efficiency is practically the same as that of an equivalent 
continuous-current motor, and the average acceleration 
obtainable is quite as good, with the additional advantage 
that the rate is as nearly as possible uniform during the total 
period of acceleration, which is not the case with cor tinuous- 
current motors. Another remarkable point about this 
motor is that it combines the best features of both the series 
and shunt-wound continuous-current motor. The same 
motor by simply changing one connection can be used as 
either a series or shunt machine. 

These motors are being manufactured on a commercial 
rcale, and а car weighing nearly 52 tons, equipped with four 
125-H.r. motors, worked by a multiple unit controller, is now 
in regular operation on a branch line of the Berlin railways 
between Nieder Schöneweide and Spindlersfeld. The motors 
are во arranged that the commutator only takes a low-pressure 
current, the voltage of which, however, may be as high as 
600. volts, if desired. The high-pressure current need not 
pass through any transforming device, and ita voltage, except 
for insulating reasons, can be raised as high as wished. 
Any periodicity can be used as far as the motor is concerned. 
At present a periodicity between 25 and 40 cycles is used, 
and has given perfect satisfaction. In one case the voltage 
is arranged in such a way that the high- pressure current 
utilised in the stator is supplied at 6,000 volts, the induced 
current in the revolving armature being generated at 600 
volts; with this arrangement it is possible, by the addition 
of one contact on the controller, to operate the motor either 
at 600 or 6,000 volts from a single trolley wire, the motor 
giving identically the same results in either case. 

It will be seen that the claims of this motor are such as to 
be scarcely credible, but we have our information from a 


. perfectly reliable source, and we are quite satisfied that the 


claims are founded on facts. There is nothing of an experi- 
mental nature about it, and the controlling devices are 
identical with the well-known apparatus used in continuous- 
current traction. This discovery will mark a new era in the 
application of electricity to main lines, for the results so far 
obtained practically solve the traction problem. This, how- 
ever, is not all, as the motor is во simple in construction and 
regulation and so versatile, that in the near future it should 
undoubtedly displace not only continuous-current motors, but 
all polyphase motors as well. Polyphase installations appear 
to be doomed, and we may even see a return to single-phase 
distribution at 25 or 50 cycles for all purposes. 

We may be considered rash and hasty in the statements 
which we have made, but, as our readers know, we have 
always been conservative in the past and would never have 
gone во far in our conclusion had there been anything of an 
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experimental nature in the system or in the results which we 
have given, and with the accuracy of which we are fully 
satisfied. 

Should our prophecy be realised, в further triumph will 
have been scored by Mr. Ferranti ; for it is well known, and 
‚һе has publicly declared, that he is convinced that single- 
phase electricity supply will ultimately supersede all its 
competitors. 


THE list of appointments made on the 
occasion of his Majesty’s birthday was 
published in the papers on Monday last. 
It ranges from Baronetcies to Companionships in the 
Imperial Service Order. It contains the names of 125 more 
or less distinguished personages. Among those 125 it con- 
tains the names of 11 men who have been awarded social 
distinction for those classes of work which are usually and 
conventionally designated scientific. To particularise, the 
list comprises 52 admissions or promotions among baronetcies, 
knighthocds, and in the Orders of the Bath, and of St. 
Michael апа St. George. Of these 52, five are engineers, 
two are doctors, and one is а metallurgist, a total of eight; 
bot among these eight there are three Royal Engineers and 
one army doctor. As representatives of civilian science, 
we have, therefore, four names left: Prof. C. Le Neve 
Foster, F.R.S., who has been given a Knighthocd ; Dr. 
А. R. Manby, Surgeon-A pothecary to the King and Prince 
of Wales at Sandringham, also given a Knighthood ; Mr. C. 
Sandiford, Principal Engineer on the Uganda Railway, made 


The Birthday Honours 
and Science, 


a С.В.; and Mr. К. Anderson, Deputy-Engineer of the same 


line, made а C.M.G. We find no mechanical or electrical 
ergineers or chemists here. In the Royal Victorian and the 
Imperial Service Orders, 73 names appear, these include Dr. 
R. Bell, a physician and geologist; Mr. C. W. Darley, 
Engineer-in-Chief for Public Works in New South Wales ; 
and Mr. H. J. Helm, Deputy-Principal of the Government 
(chemical) Laboratory, Inland Revenue Department. Thus 
we Fave out of 125 men whose services to the nation have 
been deemed worthy of cfficial reccgnition, seven exponents 
of non-military science, and nearly all of these hold some 
more or less Government appointment. It is a caustic com- 
mentary upon the low value ret on scientific ability and 
research in the British Empire. 


Ir will be gathered from the report of 
the Electrical Contractors! Association, 
| appearing in another part of this paper, 
that the custom of consulting engineers and architects 
receiving commissions from cóntracting firms is by no means 
uncommon, though we are glad to find that some have the 
courage to publicly protest against it. Whether it is more 
common among a certain class of architects than it is among 
consulting engineers generally, we do not know, but that it is 
quite а common thing for а commission to be paid both by 
the contractor and the client is only too true. We have 
discussed the matter with architects, who say that it would 
be quite impossible to make ends meet on a basis of 5 per 
cent. commission on the contract price for small work, and. 
that if they specify that special materials shall be obtained 
from certain manufacturers or supply houses, they are: 
quite entitled to, and look for, a commission from these firms 
on the cost of the gocds ordered from them. They say 
that they cannot leave it open to contractors to supply any 
accessories or fittings they care to put in, and it is quite 


Illicit 
Commissions, 


necessary for them to specify goods with which they . 


have had experience and know to be satisfactory. We can. 
only repeat as we have said before so often, that the: 


acceptance of a fce or commission from the contracting firm 
who is working under a specification of an architect or a 
consulting engineer, i8 not only immoral, but also illegal, and 
that both parties concerned are liable to protecution, and tke 
amount of the fee or commission paid can be recovered by 
the client from the contractor. 


Ахү attempt to employ electricity as а 
drying agent should only be made where 
the value of the dried substance is con- 
siderable. Ав а drying agent electricity can only produce as 
much heat as is represented by the Joule’s equivalent of the 
energy employed to generate it. The Joule cquivalent of 
electricity at the switchboard is about one-tenth to one- 
twentieth of the calorific capacity of the fael on the stoking 
floor. About one-fifth of this heat goes up the chimney, so 
that the waste gases are double or quadruple the value 
of the electricity. 70 to 75 per cent. of the fuel energy 
is to be found in the exhaust steam. Electricity is out 
of the question as а heating agent in affairs commercial, 
except when, as above stated, the article warmed has в 
value out of proportion to its mass. Substances which 
are valued in shillings and pence per ton, and have a 
high capacity for moisture, are not to be dried economi- 
cally even by direct furnace heat. Mr. C. O. Bartlett 
says that peat with 80 per cent. moisture can be reduced 
to contain 5 per cent. by burning 15,000 Ibs. of coal 
to 25 tons of peat, and it can only be dried profitably 
by draining and drying in the air. With mine concentrates, 
ores or silicate substances, only about 10 per cent. of water 
is held in them, and, unlike peat, they can be dried to 
dessication without danger of burning by rotating cylinders 
and direct furnace heat passed thrcugh the materials. He 
states that coal must Бе thoroughly dry before it can be 
satisfactorily ground, but he believes that ultimately in all 
large and medium-sized planta coal will be burned only in 
the dust form. 

It is certain that for mere perfect, combustion this is the 
proper way to burn coal, but it cannot be employed for 
steam boiler work until satisfactory means of dust stopping 
are employed with it. 

Coal, with only 1 per cent. of moisture, will be ground 
at twice the rate of coal containing 2 per cent. Hence the - 
importance of drying before grinding, and it is stated that 
coal may be delivered as hot as 150° Е. from the dryer 
without loss of gas. It is dangerous to dry coal by passing 
the direct furnace products through it. Fan-propelled hot 
air, and a eettling chamber to take ont the dust, seem to 
be the approved method of coal drying, the settling chamber 
having a bottom inclined at 45° to drop the dust to a screw 
conveyor. Not more than 6 to 8 lbs. of moisture can be 
taken out of coal by each pound of fuel burned for drying 
purposes. Thus, even with coal, quite a large percentage 
must be burned in order to dry it for grinding, and if dust 
coal is to be used, it should be possible, one would think, to 
dry it by the waste gases, and necessary to burn it so as to 
give в considerably better efficiency to pay for grinding and 
drying. When dry, it onght to produce better evaporation 
than when fired wet, so that all the cost, of drying is not lost. 

If it is so costly to dry materials which are already appa- 
rently dry by the direct heat of fuel passed through the 
materiale, how entirely out of the range of practical prccesses 
must be the employment of that small proportion of heat 
produced by costly steam or gas plant and conveyed elec- 


Drying 
Combustibles. 


trically! 


It appears that coal which contains its ash in the form of 
silica will dry much more readily than coal which contains 


an aluminous or calcareous ash. 
D 
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SINGLE-PHASE MOTORS FOR TRACTION.* 
By DR. GIORGIO FINZI. 


(Concluded from page 730.) 


THE single-phase traction motor designed by the author was 
first of all accurately teated in the testing room of the Gadda 
Brioschi Finzi shop. From the results, the characteristic 
curves of the motor were drawn (Diagrams I. and II.). 
Diagram I. shows for each voltage applied, the amperes in 
function of the angular speed (full lines) and of the torque 
(dotted lines). | 

In our case the curves allow the clear statement that for 
а given torque the current is slightly higher with a higher 
voltage, and this more clearly when the torque is greater. 


WMA 
Га. 1. 


Thus we have a number of slightly divergent torque-current 
curves, 

Diagram IT. gives the efficiency and the power factor for 
this particular motor for various voltages in fanction of the 
speed. It is interesting to note that in the efficiency curves 


Fie. 2. 


the higher segment corresponds to lower speeds when the 
Voltage is lower, so that even though the efficiencies be not 
particularly high, the motor always works under favourable 
conditions, ite speed being generally lower when the voltage 
is kept lower. We may also draw attention to the high 


* Paper read before the Aonual Convention of the Associazione 
Elettrotecnica Italiana at Naples, October 11th and 12th, 1903. 


value of the power factor whenever the speed is above 
the lowest figures. 

This motor was geared to one of the ordinary cars used 
by the Edison Co. for City service; we took away the con- 
tinuous current motor (0°7 ton), one controller (0:072 ton), 
and the rheostats (0°08 ton). Given 6:7 tons for the fully. 
equipped car, the stripped car weighed 5:85 tons. We 
put on the single-phase motor (0:8 ton) and the controlling 
transformer (0'5 ton); во we arrived at 7°15 tons. Let us 
observe that to save time a standard 40-Kw. transformer was 
‘used for controlling, while a 14-Kw. one is sufficient, with а 
weight of 0:25 ton, giving a total weight of 6:85 tons for the 
fully equipped car. 

The circuits on the car are seen in fig. 1. "The line from 
the trolley has a switch, I, on one platform, then it passes to 
the other where the controller is placed, and passes an 
ammeter, A, 8 snap-fuse, v, another switch, and then the 
auto-transformer ; the other end of this is earthed, and ro 
is one brush of the motor, R. The other brush goes to the 
field, E, and then' to the handle of а controller, T, which takes 
current from different points of the transformer winding. 
These pointe go to five sections, corresponding to 80, 100, 
120, 140 volts, given a 500-volt supply, and the passing of 


Fra. 3.—Fiszi SINGLE-PHASE TRACTION MOTOR. 


the five points was successfully made absolutely non-sparking. 
It will be seen that the five points were running points; for 
stopping, either of the two switches was opened. 

This was only for simplicity’s sake, because we generally 
made use of already existent pieces of apparatus ; of course, 
the controller as designed for practice has a dead section for 
stopping. Through a switch c the fields were reversed 
to run in the opposite direction ; an ammeter a, showed the 
current in the motor, and a voltme‘er v the voltage. All 
testing instruments in the car were of the hot-wire pattern. 

A special circuit wired as usual from trolley to earth carried 
the incandescent lamps, т,, of the car. 

The usual way of gearing the motor was adopted, a 
standard pinion (14 teeth), geared to a 67-teeth wheel 
(4°78 ratio). The diameter of the car wheels was 77 cm. 
A Kapp accelerimeter was fixed on the car, while for 
measuring the speed several methods were used, the ultimate 
and most exact one being to get it indirectly from current 
and voltage through the well attested curves of the motor 
iteelf. 

The generating station was near the laboratory iu the 
Edison Oo.’s works at Porta Volta, and contained a 
60-H.P. 3, 600-v. three-phase induction motor belted to an 
old eight-pole alternator with rotating armature, that gave a 
frequency of 18 at 270 revolutions. 

The exciter was one of the very old and curious Edison 
dynrmos with thin upright fields. 

The voltage of the alternator was raised from 90 volts 
to about, 550 by an auto-transformer, feeding the trolley line 
throngh the laboratory, the other wire being connected to 
the rails. The instruments were a hot wire ammeter, а 
Thomson integrating wattmeter, and a Siemens wattmeter, 
which was replaced after some nights by one of the excel- 
lent recording wattmeters (Olivetti’s) specially arranged for 
our experiments. Another voltmeter showed the line volt- 
age; this varied from 575 volts on open circuit. to about 
520 volts when the car was running. 


Penn 
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The greatest number of runs was made during the night 
on the municipal line connecting the Monumental Cemetery 
with the new Musocco Cemetery; when the ordinary traffic 
was stopped the Musocco and the Cagnola rections were dis- 
eounected from the continuous current system and the 
alternate current was fed in. The track had Vigooles rails 
for its whole length—about 5 km.—with a considerable 
number of switches and several curves of sma'l radius; 
the crossing over the ordinary circle railway has an average 
25 рег cent. grade for 225 metres on each side. Besides, 
the whole line bas an average grade of 2 per cent. from 
М пхоссо to the Monumental Cemetery. 

The test runs began on June 29th, 1903, continuing for 
ten nights. The last two nights’ run were made through 
the whole town of Milan, running on the tram car lives 
(Phoenix rails) with a trailer, through Bramante-Principe 
Umberto Vincenzo Monti-Monforte, and nearly the whole of 
the outer circle. The total mileage of the car was about 
900 km. Not the slightest difficulty was found from such 
sew electric equipment: and it is remarkable that even the 
grade and curve of the Central Railway station were managed, 
though not very easily, by our car with full load and one 
trailer, while, owing to the drop of voltage of the generator, 
the motor received only 95 volta instead of 160 volts. 
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The very first tests showed very smooth speeding up, and 
the same absence from sparking that the laboratory tests had 
shown, this satisfactory commutation being chiefly apparent 
in starting, when the motor in every way behaves beller than 
the corresponding continuous current traction motor. Some 
little sparking occurs from time to time, only when the full 
voltage is fed; not more, however, than is usually observed in 
а good standard traction motor. The infrequent sparks did 
not show the colour or the light of an arc, reeembling rather 
caibon particles worn away from the brushes. Ав а matter 
of foct, the 200 km. left the commutator perfectly clean and 
smooth, with the same appearance as it showed before, and 
the brushes showed no measurable wear. 

The car was lighted with the same lamps that were on the 
&tdinary 500-volt circuit—six incandescent lamps in series. 
Our slightly bigher alternating voltage made them burn 
йоге brightly than usual, and the fluctuations of the pressure 
Were not much felt; they would disappear altogether by the 


tise of standard lamps of 50 volts or lesa, instead of our 100- 


Volt ones. 
The object of the testa was, on one side to determine the 
ffenerul working of the motor in regard to its specific 
ualities for traction use, on the other, to measure how much 
[over the runs and the startings absorb, in comparison with 
ndard continuous current equipments. With these objecta 


the runs have been of two different classes; some were 


десирїей with simultaneous readings of the instruments, and 
together with the diagrams from the Olivetti wattmeter gave 
the power necessary to keep up the various speeds when once 
aétained. These runs had very few startings—in fact, only 
Нове that were necessary. 

Other runs were full of successive speeding up and 


stopping ; thus did we gather an exact idea of what a 
standard starting was, while the figure from the integrating 
wattmeter at the end of the rnn showed the difference due 
to a given number of startings in comparison with the energy 
absorbed by a run without startinga. The same course was 
carefully followed, using another car equipped with а four- 
turn standard G. E. 52 motor. 

Oar resnits do not claim а very high degree of 
accuracy, in fact, no traction experiments can, owing to the 
difficulty of getting exact readings at the same moment, and 
to the complex elementa of the experiment ; they are, how- 
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ever, trustworthy so far as they go, and some results when 
arrived at through different paths, show satisfactory con- 
cordance. 

In fig. 2 the line a shows the power af the generating 
station that is necessary for a 10-ton single-phase car, on a 
level straight track, at speeds between 25 and 40 km. per 
hour. This curve is averaged from all our experiments, and 
is the collective result of theSiemens wattmeter readings at 
measured speeds and of the Olivetti diagrams. The experi- 
mental points are rather dispersed, but not more than we 
anticipated from having a track with many grades and with 
short straight segments where a constant speed could only 
be kept up a short time. . 

The B line shows the power given by the motor, and is 
obtained from a, taking account of the line loss, the trans- 
former loss, and the efficiency of the motor (given the 
voltage and the speed). 

The line c gives the energy in watt-hours per 10-ton 
car-km. given by the motor; line р gives the energy dissipated 
per car-km. in mechanical friction, that is, after subtracting 
the air resistance. This last was computed considering the 
shape of the car and taking advantage of the coefficients 
found in the latest experimenta (Finzi and Soldati on air 
resistance). Thus we find that mechanical friction absorbs 
10 watt-hours per ton-km.,of which about 0:5 is gear-friction ; 


Dıraara{m IIL—QG.E. 52 Мотов, FuLL LINES; SINGLE-PHASH 
Moron, Dorrsp Liners; 7°78 TONS IN EACH CASE. 


this leads to a traction coefficient of 8°48 kg. per ton, а 
very normal figure for a level straight track and for Vignoles 


rails. 
Diagram III. allows a comparison to be made between a single- 
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phase motor acceleration and a continuous current motor 
acceleration ; we mean here not one individual acceleration, 
but—so to speak—a standard acceleration, or the composite 
result from various experiments, made some in one, some in 
the opposite direction to eliminate the influence of the 
average 2 per cent. grade, 

We admit that on a town tramway system а maximum 
speed of 22 km. per hour is necessary between successive 
stops to get an average speed of 17 km. per hour; and the 
comparison is made on this basis, with almost the same 
acceleration for the two test-cars ; we thus attained a speed 
of 22 km. per hour on an average acceleration of 0°25 m. 
per second per second with the single-phase mo‘or, of 0°28 
with the G. E. 52. The full lines of Diagram III. refer to the 
latter, the dotted lines to the former ; the power absorbed, 
and the speeds, are represented in function of the time. 
But for the single-phase the higher line shows volt-amperes 
at the motor, and for the lower one we had recourse to the 
characteristic curves of our motor, in order to obtain the Kw. 
line from the voltage and power factor of every point. 
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Energy : 4250 watt-hours (above line 0 
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We can, on the other hand, compare the following data, 
taken from those experiments where the average speed was 
about the same, but where the number of accelerations was 
different :— | 


Distance, Weight. | Average Max, | No.of | Watt- | Watt-hours 

km. Tons. speed. | speed. e нойт per Ern 
2 868 

i | 

23`6 7°78 21 25 1:02 431 } 11 

10 905 20 22 0:33 33:2 his 

10 9°45 23:5 25 0:26 32:6 

20 8:21 17 21 135 372 110 

10 778 | 174 | 92 | 403 | 432 | | 


* The number of accelerations was computed, taking into account the slow- 
ing down and assuming 8 slowing downs to be = to 1 stopping. 


These last figures have no great value per se, because а 
small error in measuring the maximum speed between two 
stops is enough to vary the resulta appreciably—however, they 
coincide well enough with the figures as obtained from the 
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2:072 
single-phase motor | 
(Total weight of the car: ®°46 tons) 
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Energy : 6750 watt-hours (above line !) 
about 70 watt-hours per ton km. 


(Total weight of the car: 9:65 tons) 


Diagram V. 


Even after the starting, we find a lower absorbed power for 
the single-phase (though its efficiency be a tiifle lower) on 
account of the resistances the G. E. 52 still has in series with 


it. 
а 22-km. speed, we find :— 

For the single-phase, 9:4 watt-hours per ton. 
G.E.52 12°35 


99 59 ?? 


When we integrate the power curves for each motor to 


If we refer the integration to a 28°5-km. speed, which 
both motors attain in the same imo, but at a slightly greater 


dislanze with the G.E. 52, we have :— 


For the single-phase, 10:6 watt-hours per ton. 
С.Е. 52 14°85 


99 99 LE 


While if from these figures we calculate down to the 22 km. 


speed, we have :— 


For the single-phase, 9:35 watt-hours per ton. 
G.E. 52 181 


75 99 97 


N. B.— The theoretical amount of energy required for start- 


ing to the 22 km. speed would be 6:6 watt-hours per ton. 


diagram, if we take the line and transformer losses into 
account. 

We call attention to the fact that our watt-hours per ton 
for starting with continuous current (12:2 to 18 to а 22-km. 
speed) are much lower than M. Blondel accepts from the 
examination of various accounts. M. Blondel assumes the 
empirical formula V?/30, which would give in our case 
16 watt-hours. But even our figure shows a 25 per cent. 
economy in favour of the single-phase—an economy not to 
be taken lightly ; the power absorptions for starting on a cily 
thoroughfare being 50 per cent., and sometimes as much as 
65 per cent. of the whole consumption of current. 

Diagrams IV. and V. are reproductions of the kilowattmeter 
diagrams at the generating station ; they are to be read from 
right to left, and they all refer to one 10 km. run—Milan- 


^ Musocco and back on the same track—the same average 


speed (17°3 to 17:8 km. per hour), and the same number of 
starts (about 2:25 per km.). т 

It should be observed 50 the scale of 5 шр 
in the two diagrams. The integration was ormed by 
weighing the diagrams out out in homogeneous cardboard. 
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We have :— 


і IV.—Single-phase (9°45 tons) 4,250 wh. (45 per ton-km.). 
Diagram V.—G. E. 52 (9:65 „ ) 6,750 „ (70 i y 


These figures need no special comment. It must, how- 
ever, be observed that the difference is due, partly, to the 
fact that, in order to remain within the speed limita which 
we established (and which correspond to those of a city 
traffic) the continuous current motor had almost always to 
work with resistances in series. But even this shows the 
advantage presented in similar conditions by the monophase 
motor, which would allow а very wide range of velocities, 
without lowering the efficiency at normal speed. 

‚ As to the power factor, it varies between rather wide 
limits, according to speed and voltage, as the characteristic 
curves of the motor (Diagram II.) show; these curves, computed 
in the case of the acceleration (Diagram IIT.), give for such а 
standard way of starting an average power factor of 0°7. 
On the other hand, if we compare the wattmeter diagrams 
with the instantaneous current and voltage figures at the 
station during the run, we find an aggregate average power 
factor (for line, transformer, motor) of 0°8, varying between 
limits of 0°6 and 0°95. 


ELECTRIC PUMPING PLANT FOR DE BEERS 
CONSOLIDATED MINES, KIMBERLEY. 


Turis plant, manufactured by Messrs. Mather & Platt, Ltd., 
Salford Iron Works, Manchester, consists"of two High 
Lift” centrifugal pumps direct coupled to polyphase motors. 

No. 1 is a pump (size No. 6) with four chambers, to lift 
1,000 gallons of water per minute against a total head of 320 ft. 
The pump body is of cast-iron, the buckets, guide posts, and 
spindle of steel. The pump is driven through a flexible 
coupling by a three-phase induction motor, taking power 


case of multiple pumps, into the second and subsequent 
chambers. | 
| The larger motor, illustrated herewith, is arranged with 
eight poles, giving а speed of 750 revolutions per minute 
when running light and a full-load speed of 735 revolutions 
per minute. 

The stator consiste of a core of soft iron laminated discs 
clamped in а cast-iron frame, and provided with slots on its 
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internal periphery. The windings consist of copper bars, 
one in each slot, with specially formed ends which enable 
the number of soldered connections to be reduced to a 


МлтнЕВ & PLATT CENTRIFUGAL PUMP DRIVEN By Inpcction Motor. 


from a 50-cycle circuit at a pressure of 220 volts, and giving 
out 160 B. H. P. at 750 revolutions per minute under normal 
conditions. 

No. 2 set consists of size No. 6 two- chamber pump to lift 
1,000 gallons per minute, against & total head of 160 ft., the 
motor, in this case, being 75 H.P. or 80 H. P., and similar to 
the larger set. 

Both motors are started by means of a water rheostat 
with sheet-iron plates, which is considered the most suitable 
means for the working conditions. 

In this improved type of pump the water enters the 
revolving wheel axially, and in the case of single pumps 
symmetrically on each sideof the wheel, thus eliminating axial 
thrust. The water then traverses the curved internal pas- 
sages between the vanes, and is discharged tangentially at 
the periphery into а stationary guide ring ; this conveys it 
to the annular chamber in the body of the pump where the 
velocity head is converted into pressure head. From this 
chamber the water is discharged into the pipe line, or, in the 


minimum, and give a very rigid and substantial construc- 
tion. 

The rotor is built similarly to the stator, and is wound 
with formed bars carefully insulated and fixed in open slots 
with wooden wedges. The ends of the windings аге brought 
to slip-rings through the shaft, which is made hollow, and 
alternatively to a set of switch blades, by means of which 
the slip-rings are short-circuited when the motor has attained 
full speed. Two important advantages are gained by this 
arrangement. In the first place, the current at starting never 
rises above half the normal running current, and in the 
second place, all loss due to brush contact and resistances of 
secondary cables and connections is obviated, thus giving 
high starting and running efficiency. 

Owing to the large diameter of the motor and the small 
number of poles, combined with а special form of 
slot, an exceedingly high power factor is obtained even on 
comparatively light loads. The mechanical design is not 
sacrificed in any, way to obtain this result, as the radial 
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clearance between stator and rotor is 2 mm., which is an 
ample allowance for a motor of this size. 

As will be seen from the curves, the efficiency is remark- 
ably high, and in consequence of this fact the temperature 
rige is extremely ашай, the ventilation provided being ample. 
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This point is of great importance in cases where motors are 
required to work for long periods, and in situations where 
the circulation of air is defective. In deep level mines the 
conditions in this respect are naturally adverse, and care has, 
therefore, to be taken to prevent overheating of the plant ; 
a design which gives a small rise of temperature is the only 
satisfactory way of obviating the difficulty. 


Fia. 1. 


Fra. 2. 


~ 


The figures and curves for the smaller set are equally 
satisfactory, and the general design of both motors is simple 
and strong, making, with the pumps, а very serviceable and 
compact combination. | 


DEVICES AND FITTINGS FOR THE 
CURRENT ELECTRIC LIGHTING SEASON. 


(Continued from page 732.) 
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CONSOLIDATED SWITCHBOARD APPABATUS. 


Тнв Consolidated Electrical Co., Ltd., of Northampton Works, 
Canonbury, have in course of preparation a large catalogue of their 
manufactures. The first section, A, which is to be ready for circula- 
tion very shortly, and of which advance sheets are before us, is 
devoted to switchboards, fuseboards, switches, and so forth. Section 
B will contain particulars of electrics] sundries, C will desl with 
circuit breakers, and D with telephonic and such like apparatus. 
We have now to confine ourselves to the switchboard eection. The 
illustrations include views of switchboards supplied by the company 
for certain tramway power stations in tbe provinces, lighting 
switcbboards for Burnley, Mexico, &c., various designs of main and 
distributing switch and fuseboards, many types of main switches, 
battery switches, and other kindred apparatus. 

In fig. 5 is shown а back of board type of switch for high ten- 
sion and central station work. It is the result of many requests 
from clients for a switch for high voltage currents where all possi- 
bility of operators receiving shocks is obviated. The only portion 
of the switch which appears on the face of the board is the handle, 
and this is completely and doubly insulated from the current- 
carrying portion. The various parts of the switch are fixed to the 
slate by means of screws in the ordinary manner, but these screws 
are well countersunk into the slate and the hole is filled up by an 
ebonite bush as shown. The switch is of the knife pattern; it is 
quick-break, and can be made with any length of break from 3 in. 
up to 24 ір. if necessary, and is supplied in any size from 100 
amperes to 3,000 amperes, with or without carbon breaks, and either 
siogle, double, or triple-pole. The switches are said to be specially 
applicable to central s'ation work or for cases where unskilled 
labour is considered safficient for switchboard attention. 


Fra. 4. 


Fia. 5. Fic. 6.—8u0PPLYv SERVICE OUT our. 


CONSOLIDATED BWITCHBOARD APPARATUS. 


Special care is taken with these motors to get a per- 
fect balance of the rotating parts; tbat this had been 
attained was evidenced by the total absence of vibration of 
Ше plant, which wesaw started and running without holding- 
down bolts, on a springy foundation. 

Ав can be вееп from the curves, the motor has an over- 
load capacity of over 100 per cent., and the mechanical 
design is such that this overload may safely be put on the 
motor for short intervals of time. 

The starting current was about 160 amperes per phase, 
rising to 820—880 amperes at the working head of 320 ft., 
as shown by a Schaeffer gauge. The efficiency of the motor, 
as shown by the curves, is 96°5 per cent. at 120 H. P., the 
power factor being 93 per cent., while at more than 30 per 
cent, below, and 30 per cent. overload, the efficiency and 
power factor are over 90 per cent. 

The pump efficiency at 1,000 gallons per minute is 75 per 
cent., and the combined efficiency of pump and motor, 67:5 
per cent., and here again the efficiency is maintained through- 
out a range of 25 per cent. under and 25 per cent. overload, 
being 65 per cent. between these limite. 

The temperature rise after eight hours' continuous run at 
full load was only 18? C. 


Another of our illustrations (fig. 4) shows a circular type of regu- 
lating switch. This is suitable either for tbe regulation of dynamo 
shunts or fields, or can be used as a regulating switch for accuma- 
lators. It will be noticed that no current is carried through the 
pivot of the switch as a back ring is provided on which the back 
arm of the switch makes contact. This switch is provided with 
a valve handle, and is made for currents ranging from 15 to 100 
amperes, in any size or for any number of stops. 

Fig. 1 shows a form of double-pole double-break voltmeter plug, 
especially applicable for switchboard work. The sockets are fitted 
into the slate panel, and, with the exception of the small ebonite 
bash, are quite flush with the panel. The advantage claimed for this 
device over the ordinary voltmeter key is that the plug portion can 
be kept quite apart; one plug may be supplied for any namber of 
sets of contacts, and the contacts themselves can be fixed on the 
switchboard at various centres so that certain plugs will only fit 
certain sets of contacts, thus preventing any injury to instruments 
with different readings. They can also be made single-pole, and 
for this form, of course, only two sockets and а two-pin plug are 
provided. | 

A field or shunt breaking switch is illustrated in fig. 3. It is a 
strong and solidly-made pattern suitable for switchboards, or for 
service where rough handling islikely to occur. It is provided with 
back connections, and is used usually in conjanction with a non- 
inductive resistance which is placed between the two contacta, or with 
an incandescent lamp of suitable voltage either in place of, or ad- 
ditional to, the resistance. This switch can also be made double- 
pole, 
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А new pattern of the ordinary type of supply service cut-out is 
shown in fig. 6. It is strongly made and is supplied suitable for 
voltages up to 300, and also, with longer break, for voltages 
up to 600. Of course, for various currente, the sizes are 
increased and the interval fittings are made correspondingly heavier. 
These cut-outs are supplied for 30, 60, 100, 200, 300 or 500 amperes. 
Made in the form illustrated, they may be used either for the ordinary 
fuse wire or for enclosed or cartridge fuses. They are made in 
accordance with insurance or supply companies’ requiremente; 
they are also made suitable for use with chiua clip or switch fases 

The type A enclosed fuse (fig. 2) is intended to take the place of 
the ordinary fuse wire, and its cost is stated to be about half that of 
the ordinary enclosed or cartridge fuse. It consists of a fuse enclosed 
in a novel manner, and to either end of the fuse is attached a piece of 
soft copper wire, Such fuses can, therefore, bs used in existing 
fittings where ordinary fuse wire is being used, and they are 
claimed to роєғвевг all the advantages of the present enclosed fuses. 


REYROLLE BwiTCHES. 


The Sunbeam Lamp Co., Ltd., of Park Road, Gateshead-on-Tyne, 
have been appointed sole selling agents for Messrs. A. Reyrolle and 
Co., Ltd, of Hebburn-on-Tyne, of some of whose specialities we 
show a few examples. Fig. 1 shows a line of quick-break switches 
for main switchboard work. They are made of copper throughout, 
and the parte are carefully bedded alli over. The blades are kept 
on the centre of movement by а steel; ring recessed into the two 
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Fic. 1.—RBYROLLE BINGLE-THROW QUICK-BREAK SWITCHES. 


blades; the quick-break is made by means of two phosphor bronze 
springe. The switches are made single, double, and triple-pole, 
either single or double-throw, and low resistance, with rapidity and 
reliability of break, are specially claimed for them. They are mace 
for beck connection, so that they fit any panel from 1 in. to 2 in. 
thick; the nuts and surfaces are in proportion to the current to be 
conveyed, and ample surface contacts are allowed. 

Some tubular fuse handles for switchboard use, and for use in 
connection with the Reyrolle distributing panels and boxes, are 
illustrated in fig. 2. The fuse consists of a tubular p: rcelain handle 
fitted with brass contact pieces to carry the current. The fuse wiro 


Fic. 2.—REYROLLE TuBULAR Fuse HANDLES. 


is clamped between the contact part and a loose brass liner by 
means of two screws. The copper clip springs form part of the 
pillars which carry the current, and the contact surfaces are ample 
both on the fuse handle and on the contact clips. It is cleimed 
that the fuse will clear iteelf satisfactorily even on short circuite. 
The clips, with terminal fittings, are made for either front or back 
connections. The fuse is also supplied mounted on a alate panel. 
Fig. 3 shows the Reyrolle distributing panels (AA type). The 
fittings, which are mounted on a black enamelled slate slab, com- 
prise a bus-bar, to which connections may be made either at the back 
or the front of the panel. From this bus-bar leads are run to two fuses 


of the clip type arranged in parallel, which fuses are each in turn oon 
nected to a tumbler switch. The bus-bar is provided with a cable 
sweating socket for the supply msin, and two smaller sockets for 
connecting up to adjacent panele. It is claimed that all of the 
terminals are of ample sizs, that the wiring is simple and readily 
Accessible, and that any combination of panels can be built up. 
Other types of panels are made, of which particulars and illustrations 
appear in the new catalogue lately issued. 


Fic. 3.—RBvRoLLB DISTRIBUTING PANELS. 


The cast-iron distributing boxes made by Mesere. Reyrolle are so 
arranged that they may be used in unprotected positions. The 
shell of the box (see fig. 4) is made of a single casting, with a cast- 
iron door fitted with a self-locking handle, which is во arranged that 
the door when allowed to drop locke iteelf automatically. These 
boxes, which are made in sizes suitable for taking from two to nine 
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Fic. 4.—REYROLLE DisTRIBUTING Вох. 
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panels, may be fitted up as single, double, or triple-pole, ineulating 
divisions being placed between opposite poles. The fuse and 
switch panels are interchangeable with one another, so that any 
combination can be made at will. 

Two types of cast-iron dividing boxes are described in the new 
catalogue, and one of these we illustrate in fig. 5. It is designed 
for splitting a three-core high tension cable into three single cables. 
The boxes, which are all fitted with glands and porcelain insulators, 
are made suitable for all pressures up to 7,500 volte, and to take 
different sizes of cables by merely modifying the gun-metal fer- 
rules at the bottom of the box. Where the cable is provided with 
а copper earth sheath, special arrangements are made for forming а 
substantial connection between this sheath and the box. 

A new type of wall plug is shown in fig. 6. Туре A is arranged 
for mounting on the wall in a vertical position, and is provided 
with a right angle bracket base. Type B is arranged for mounting 
on the wall in a horizontal position. The former type is specially 
suitable for outdoor use or in damp places, as it is arranged во as to 
be raintight. The socket is screwed so as to take a j-in. iron рәв 
barrel, through which the leads can be run. 
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These wall plugs are corcentric and all live parts are highly 
insulated; it is claimed that they cannot be accidentally short- 
circuited, and that the plug, after being placed in‘o the socket, 
cannot be withdrawn accidenta!ly. 
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Fic. 5.—C. I. Divipina Box. 


All holes through which live wires pass are bushed with 
insulating material, and all of the parte are standard and will fit 
either form of socket. 

They are easily wired and mounted in position. All parts being 
enclosed in a cast-iron case the plugs are specially suitable for work 
in tramway car-sheds, and other places where thoy are likely to be 
subjected to rough usage. 


i 


ТҮРЕ А. 
Fic. 6.— RE YVROLUER New Watt Рі0з. 


Type B. 


Iu a second set of sheets Messrs. Reyrolle show some fine illustra- 
tions of their complete switchboards and switchgear equipments as 
supplied for three-wire continuous cur:ent lightiag stations, com- 
bioed lighting and traction sut-station boards, three-phase sub- 
station switch-gear, &3. 


WATERTIGHT WIRING SYSTEM or Mressas. McAuLAY, CLARK 
AND MCLAREN. 


We have before us a number of ramples of joints, outlets, ceiling 


plates, &с., for house and mill wiring, on a system devised and 
patented by Messrs. McAulay, Clark & McLaren, of 10, Dixon 
Street, Glasgow. This, it is claimed, can be made absolutely water- 
tight from start to finish, specially designed fuse boxes, switches, 
K., being used in conjunction with lead-covered twin wire, insu- 
Jated with india-rubber—a very satisfactory type of conductor for 
almost sny kiad of internal wiring. All the joint boxes are made 
of cast-brass, tinned at tbe outlets; to make a tee - joint, after the 
conductors have been neatly exposed and soldered, a disc of mica is 
laid in the joint box, the tve-joint is laid on the top of it with а 
mice. disc between tke conductors of opposite polarity, and a third 
mica disc is laid on top of the conductors; a cloze-fitting brass disc, 
ready tanned, is then placed over tho joint in a turned recess, and 
the whol; is soldered over, while the lead sheathing of the three 
outgoing leads is also sweated to the box, making the whole per- 
tectly watertight. The lead covering is also, of course, continuous 
through the metal box, eo that the conductors are everywhere gur- 
rounded by meta’ at earth potential—an important point, in view 
of toe а cidents at Fu'ham Baths. 

One of the samples shows how a pendant is connected with a 
continuous conductor, the latter passing through a brass box, in the 
base of which isa porcelain insulator carryiug two brass sockets, 
with slotted beade; the conductors are bared, laid in the slots, and 
sweated to the sockets, after which a disc cf mica is laid over them 
and a brass disc sweated on, and the lead sheathing is also sealed 
to the box. The sockets referred to receive the two split pins of a 


plug connected with the upper end of the flexible cord, and pro- 
vided with cord grips; the lampholder is attached to the other end 
of the flexible in the ordinary way. The plug is held securely in 
the ceiling plate by a screwed ferrule. The accompanying 
sketches illustrate this pattern. Similar fittings are made for 
insertion in a length of suspended cable, which is supported by 
a steel stranded bearer wire by copper clips, as used in mill lighting. 


Сеплма PLATE AND PLUG FOR PENDANT. 


Batten holder fittings for attachment to suspending wires are 
made, which can also be used for pendants, with the aid of a plug 
adapter, facilitating the removal of the pendant when desired. A 
handsome brass ceiling plate, with wooden patera, used iu conjunc- 
tion with brass fittings similar to those above described, is included 
amongst the samples, while cast-iron fuse boxes with sweated 
glands, watertight local switches, &., are provided. The appear- 
ance of the whole shows that on this system a thoroughly subs'antial 
and waterproof installation could be carried out, both poles being 
insulated from earth, aud enclosed in an earthed sheath throughoat. 


IMPROVED WALL PLUG. 


An extremely useful little device has been put on the 
market by the Improved Plug Company, of 54, Upper Jack- 
son Btreet, Hulme, Manchester, in the form of а ready-male 
wall plug. This is shown by the adjoining figure, from which 
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WALL PLUG BEFORE AND AFTER DRIVING. 


it will be seen that the plug is fitted with a ferrule to prevent 
splitting, and a wedge to expand the base. Special drills are made 
for preparing neat holes, and the plugs are made in tbree sizes to 
stock, and other siz s as required, of bard, seasoned wood which 
will not shrink and work loose. Those who have experience in 
running casing or tubing, fixing meters, &, will readily appr«ciate 
the saving of time and increased security which may be derived 
from using these plugs, instead of allowing a workman to hack а 
chuck of wood into a clumsy plug or “dook,” often omitting the 
wedge, which is essential to a sound piece of work, while the plug 
when driven home fits where it touches.“ 


Neweastle-on-Tyne.—A deputation will wait on Ше 
Tramways Committee respecting the price levied for the electric 
lighting of public buildings, which, it ia contended, is too high. 
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ELECTRICAL CONTRACTORS’ ASSOCIATION, 


In the discussion which took place last week at a crowded 
meeting of the above, on Mr. Rawlings’s paper on a model 
specification for electric wiring and fitting, many of the 
points suggested were criticised, and others suggested. 

One of the principal causes of complaint is in the expenre 
which contractors are put to both in making up estimates, 
and also in travelling up and down the country to take 
particulers of work required to be done. Whilst some 
members considered that the amount ought to be allowed in 
the specification to cover such travelling expenses, it was 
recognised that so long as contractors would travel for 
nothing, no such allowance could be made. 

As to the cost of estimating, Mr. Rawlings gave an 
instance of 46 firms tendering for some work at the White- 
chapel Union, the total value of which was only £150. 
Only one of the 46 firms could get the order, so that it 
works out, on this basis, that one order is secured for 46 
tenders, and assuming that each tender costs the firm £1, it 
means that he spends £46 in order to get one order. Of 
course, the case in question may have been exceptional. 

Mr. Rawlings suggested that instead of sending in a 
tender in the first instance as the result of the advertisement, 
it might be arranged that those contractors who wished to 
tender should send their names in, and from these half-a- 
dozen should be chosen by ballot, the chosen few being then 
asked to tender. 

Several members thought that the specification, ав drawn 
пр, was too much in favour of the contractor, and that 
employers would look with some suspicion on a specification 
drawn up by the Contractors’ Association. It amounts to 
the same thing as a seller laying down conditions on which 
he will supply goods, and giving the buyer no sayin the 
matter. 

The question of jointing, casing, aud tubing, was referred 
to by several speakers, and while some considered that joint- 
ing should be absolutely prohibited, more particularly in 
twin lead-covered work, others thonght that the clause might 
be left in to provide for any case in which jointing was 
absolutely necessary. Tubing work came in for some little 
condemnation, and the question as to whether or not it 
should be continuous throughout its length, and not mixed 
up with the casing system, was also discussed. There is no 
doubt that much trouble arises from these mixed systeme, and 
when the tubing is not continuous each piece should be 
joined to an earth wire, so that an insulation test can be 
made. 

On the question of fittings, exception was taken to the 
practice which is adopted, more particularly in architects’ 
specifications, of asking that the cost price of the fittings 
proposed shall be put in the schedule of prices. This leaves 
a contractor no margin for any work he bas to do to them, 
and is, in our opinion, obviously unfair. One speaker took 
a somewhat curious view of the question, and «pparenily 
was of the opinion that the architect or consulting engineer 
pocketed the trade discount on these fittings ; he suggested 
that it might meet the case if 5 per cent. were allowed in the 
contract price to cover the consulting engineer’s fee. 
A consulting engineer, who happened to be present by 
invitation, protested against this, and stated that he 
would have absolutely no dealings with any contracting firm 
who recognised such practices. 

In the end, a committee was appointed to go thoroughly 
into the question and to report to a subsequent meeting. It 
was proposed also that, when licked into shape,a model specifi- 
cation should be submitted to the Institution of Electrical 
Engineers for approval, so as to make it authoritative. 


CORRESPONDENCE. 


Single-Phase Alternate Current Motors. 


I should like to add а few words to what Mr. Fynn has 
said in your issue of the 6th inst. with regard to the work 
done at the Central Technical College under my direction. 

It is interesting to find that so many engineers were 
working “in parallel" with us at the College upon this 


subject. І can confirm Mr. Fynn's statement that three 
years ago a motor of 1 H. p., similar in principle to that 
patented by Mr. Schüler, was used by myself and Mr. Evelyn 
Fawasett at the College. | 

Like Mr. Fynn, Prof. Ayrton and I made a careful search 
of patents, and we also came to the conclusion that foreign 
publications and home patents had exhausted the possibility 
of protection as far as we were concerned then. I agree also 
entirely with Mr. Fynn's statement that sparklessness with 
small machines does not at all meau sparklessness with large 
ones, and Mr. Schüler's motors will, I think, need modifica- 
tion above 15 H.P. Possibly he intends to use double rotor 
windings, as suggested by Arnold and others. It is an open 
secret that Mr. Steinmetz, with the resources of the General 
Electric Co. behind him, has been experimenting for some 
years with repulsion motors, and is even now trying them on 
experimental tramcars. I believe that he bas bad no small 
difficulty in overcoming sparking under these conditions, if, 
indeed, he has yet succeeded. 

I do not follow Mr. Fynn in his statement that the power 
factor of his repulsion motor was unity. The repulsion 
motor, pure and simple, is generally taken to be of the 
induction motor type, the mains which supply the power 
being connected to the stator windings only. I do not see 
how it is possible for any motor of the induction type 
to have a power factor of unity, unless (a) the use of 
condensers is admitted, ог (b) some device similar to 
Heyland compensation is used, in which case the motor ceases 
lo be a true induction molor. 

Mr. Creedy, another student under me at the Central 
Technical College, has made а series of most useful 
theoretical investigations on this point, and I hope that he 
wil publish his work shortly. His method shows more 
clearly than mine how it is that machines of the repulsion- 
motor type may be used for phase control, a fact which I 
mentioned at the British Association meeting last 
September. | 

It may not be out of place, in view of Dr. Finzi's recent 
article in your issue of 6th inst,to mention again that 
Mr. Steinmetz's diagrams for the repulsion motor in 
“ Alternating Current Phenomena" (second and third 
editions), are wrong, and also that tbe motor which he used 
as an example (ibid) appears to be rather a poor one for the 


purpose. 


William Cramp. 
London, November 9th, 1903. 


In his letter of the 3rd inst. Mr. Fynn admits that the 
principal feature of my motor, viz. : The use of slip rings 
and a starting resistance in order to gradually change-over 
from the “repulsion” to the induction“ motor, is not 
embodied in the one he refers to. After reading Mr. Fynn's 
letter of the 3rd inst., it seems to me that I misunderstood _ 
the meaning of his previous letter in the ELECTRICAL REVIEW 
of the 23rd ult. He evidently does not claim that the 
features of the design of the two motors are identical, but 
refers only to the similarity of performance, viz. : High 
starting torque with low starting current. and sparkless 
working. I certainly do not doubt Mr. Fynn's assurance 
that his motor gives this performance—the same result can, 
no doubt, be obtained in different ways. The only question 
is: Which will prove the most satisfactory in practice ? 

With regard to the priority of my invention, I wish to 
say that during my own search I discovered no patent or 
publication for the same arrangement previous to my appli- 
cation for a patent. If Mr. Fynn and others have con- 
sidered the same thing before, and have even tricd it, with- 
out taking further steps for protecting the device after 
doing во, it only indicates, in my opinion, tbat they did not 
recognise the importance of the arrangement which I 
advocate. | 

L. Schüler. 


The Central Station Battery. 


I have read with much interest the discussion that has 
taken place on the above subject, and would suggest that 
* Electrolyte" would never discover by simply looking at 
the cella to see if they all gas, either a cell with sulphated 
positive plates, or one with weak negatives, as 00% would 
gas up with the others at the end of charge, and it is not 
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uncommon to have such cells in a battery that has been 
working several years. 

The only way to keep a battery in good condition is to 
obey the maker’s instructions minutely, especially regarding 
over-charge and over-discharge. 

For the detection of bad or weak cells, nothing is better 
than to take the voltage of each individual cell at the end of 
discharge, and if they are satisfactory then it is all one 
needs, for a central station engineer only wants his battery 
for discharge, and if it were possible to do without charging 
he would. 

No doubt from the battery attendant’s view, it is unneces- 
sary to take the voltage on the end of charge, but from the 
engineer’s view, who is in charge of the battery, and the 
makers, the records are indispensable as a check on the 
attendant, so I believe Mr. Abraham’s patent recorder would 
be very useful and save a great deal of time. In conclusion, 
I disagree with © Electrolyte's statement that it is not easy 
to compare specific gravity readings, because although it is 
well known his reasons are perfectly correct, they would 
affect the entire battery and not only a cell here and there, 
while I should imagine any person with common sense 
would use specific gravity readings for comparison of one 
cell against another, and not the whole battery readings 
against those of the previous week without making some 
allowance for altered conditions. 

H. S. Pursey. 


Having read with great interest the accounts in your 
valuable paper concerning the conditions of storage batteries, 
with reference to Mr. Abraham’s account, I have not had 
the opportunity of using the patent cell recorder; but 
as Mr. Abraham states that this saves time and current, he 
deserves credit for his time-saving apparatus, and it should 
be welcomed on the market, as it is a weary job going 
round the battery, especially on a cold winter's day, with 
paper, pencil and volt meter. I would like to state a-few 
points that have occurred to me whilst supervising the 
maintenance of batteries. There are manufacturers who 
state that when a battery has been ruined after working a 
period of two or three years, it is positively ruined through 
neglect, which certainly is true in some cases, but there are 
several difficulties which could be overcome by the manu- 
facturers themselves. | 

I have noticed in cells where there has been no end 
support between the side and the negative end plate in glass 
boxes, the plate has slowly worked away from its position, 
causing the glass separating rods to fall down to the bottom 
of the cell; consequently the positive plate has nothing to 
keep it in position beyond the supports the plate rests on. 
It gradually works its way to the negative, thus causing a 
short-circuit, which, if not discovered immediately, will 
buckle all the positive plates, and render them unfit for 
farther use. I have learned from experience that plates in a 
battery must have end packing pieces, which are usually 
omitted in cases of batteries in glass boxes. І have also 


noticed that in cella with plates 103 in. wide x 11 in. deep - 


there are only two glass separating rods between the plates, 
the rods being about 6 in. apart. I find this space i8 too 
large, as the positive plates of а cell that has been kept in 
good condition have buckled either one way or the other, 
caused by the absence of sufficient separators to keep the 
plates straight, thus causing short-circuite. If three rods 
were placed between each two plates, the amount of buckling 
would be greatly diminished. There is also a fault, in 
my opinion, as to the celle not being deep enough, 
evaporation causing the cells to be filled up so often; 
having filled up the cells with water, this changes the 
specific gravity considerably, and as when the cells have been 
filled up with water it does not become thoroughly mixed 
with the electrolyte till the battery has been charged several 
times, the specific gravity should not be taken directly after 
the battery has been filled up with water. In even some 
large cells there is only about $ in. between the top of the 
plates and the top of the cell; this could easily be made 
about 2 in., which would allow the battery to run a much 
longer period without filling up. If the battery is to be in 
good condition, the cells must all start gassing at the same 
time; any one being backward must be cut out and examined 


at once, and the defect must be found. Having been found 
and rectified, the individual cell should be charged with a 
small generator kept for the purpose, which gives an am- 

rage equal to the charging capacity of the battery, and 

as a field regulator to vary the voltage from 2 to 10 volta, 
allowing two or three cells to be charged, if necessary, at a 
time. There are several plants where batteries are installed 
omitting a small milking generator, and thus when a faulty 
cell is found it is put in circuit when charging and cut out 
when discharging. In several cases it takes the greater 
part of a week before the cell is fully charged, thus the 
attendant becomes careless and the cells neglected, whereas 
the small generator coupled to the cell could be left charging 
till the cell was completely charged. 

Specific gravity and voltmeter readings are taken once a 
week, say this is done every Monday; but this is not sufficient 
for the week, as a short-circuit may occur on the Tuesday and 
before the following Monday the cell may be completely 
ruined, therefore а daily inspection must be made to deter- 
mine that the cells are gassing freely, as а short-circuit will 
soon run down а cell and put it behind the others. This 
daily examination only requires about 10 minutes on a 
300-cell battery. I have а battery of 450 ampere-hours 
which has been under my personal supervision for four years, 
and is almost as good as new. I put an additional row of 
glass separators in each cell three years ago, and thus 
reduced the interval from 6 in. to 3 in., which was a great 
improvement. I have packed between the end plates and the 
end of the glass boxes to keep the end plates in position, 
which has kept the plates in a much straighter condition, 
making a short-circuit а very rare occurrence. The few 
that have occurred have been mostly caused by paste 
dropping out of the plates and getting across. Batteries 
must not be over-discharged, though an additional charge 
once a week lasting a few hours will help to keep the battery 
in good condition. 

All Gassing. 


The Greatest Electric Shock on Record. 


This shock was received, on August 23rd, 1903, by an 
Italian named Archimedi Lazzari, from Mantova, Italy. He 
is a strongly built man, 86 years of age, and by profession a 
mechanical blacksmith, in which capacity he worked during 
the whole of the construction work for the Canadian-A merican 
hydraulic plant at Parnahyba, State of Sao Paulo, Brazil. 

This company supplies electricity for tramways, light and 
power in the City of Sao Paulo, which is 33 kilometres away 
from the generating station at Parnahyba. The station con- 
tains four 1,000-kw., 252 amperes, 2,300-volt, 60-cycle 
alternators, of the New York General Electric Co.’s make. 
The voltage is raised by means of transformers up to 24,000 
volts. | 

А little before the date mentioned, the management decided 
to change all the iron framework behind the high-tension 
board to wooden work. It was also found advisable, as 
additional panels had just been erected, to change over the 
position of some of the old parels in order to symmetrize the 
board, thus permitting the high-tension buses to be 
divided into halves, by means of switches, to facilitate 
cleaning. 

Everything being in readiness at 12 o'clock midnight, on 
Sunday, August 23rd, the work was commenced, this being 
the hour of lightest load. Archimedi was working in his 
professional capacity. At about 5.10 a.m., the ironwork 
had been removed and the wooden framing placed in posi- 
tion. The buses had also been divided into halves prepara- 
tory to being connected to their respective switches. There 
are two separate sets of bus-bars, one above the other, either 
of which can carry the entire load, so that as the work pro- 
ceeded the current was changed alternately from one set to 
the other, thus avoiding the necessity of working on live 
wires. Every precaution had been taken against accidents, 
and, in fact, it was over-zeal to be cautious which caused the 
mishap. The buses being divided, and the work being 
carried on upon the dead section, one of the operators, 
Thomas W. Bevan, jun., son of the power house superinten- 
dent, went over to work near the live half. Archimedi, 
wishing to warn him of his danger, took hold of Bevan, 
jun.'s wrist, and leaned forward to spesk with him ; at the 


— DD Pa BS EE 


Vol. 53. No. 1,355, Моувмвив 13, 1903.) THE ELECTRICAL REVIEW. 


777 


ваше time he had his foot against an anchor bolt of the iron 
framework which had just been taken down. This bolt was 


cemented on to the floor of the gallery (the high-tension. 


board being on a gallery), the latter being made of steel 
rails with brickwork arching between the rails, Archimedi 
leaned over too far and came too near one of the 24,000-volt 
bare copper wires, which was one of the secondary leads off 
the main transformers to the high-tension ‘board. Imme- 
diately the current jumped on to his shoulder, passing 
through his body and out at his feet on to the anchor bolt. 
Both Archimedi and Bevan, jun., remained transfixed, while 
Mr. Bevan, sen., thinking it was his son who was on the 
wire, leaped into the air (in order to disconnect himself from 
the ground) and plunged against his son. The shock 
pulled both men off the wire, and Archimedi loosened 
Bevan’s wrist, only to fall near the wire again, in almost 
identically the same position as before, only this time the 
whole current was passing through his own body, not as 
before, when a portion must have been shunted through 
Bevan, jun. Mr. Bevan, sen., who was thrown violently on 
the floor, tried to kick Archimedi’s foot from under him, 
only to find that every time he (Mr. Bevan, sen.) touched 
the stricken man’s foot, his own legs were shot back with 
terrific force. Archimedi remained thus until the power 
was taken off. He must have been fully half a minute 
under the action of the current. He claims to have been 
conscious all the time, and says that he felt nothing. In fact, 
he was able to describe exactly what occurred, and says he felt 
the power taken off the first time, and then come on again, as 
he fell the second time near the wire. On the power being 
taken off he immediately became unconscious, and his mouth 
had to be opened with the end of a file, and a piece of wood 
put between his teeth to keep them apart, while his arms and 
legs were being worked so as to produce artiticial respiration. 
In a little over 10 minutes Archimedi was able to walk about 
on a man's arm. - He felt sick and had fearful burns on his 
shoulder and his foot, but after about six weeks’ absence he 
came back to work and has not missed а day since. Both 
the Bevans suffered nothing greater than little burns over 
the body, wherever the current came in contact. 

All the men present are willing to vouch as to the place in 
which Archimedi suffered the shock, namely, on the high- 
tension gallery, and there are no wires there except bare 
copper wires, all under a pressure of 24,000 volts. 

The writer, who was present (and who at once rushed to the 
switchboard under the gallery and pulled out the main 
exciter switches), observed a heavy arc between Archimedi’s 
foot and the anchor bolt, and Bevan, jun., saw а similar arc 
formed between his shoulder and the wire. There was 
apparently, therefore, no actual contact with the wires, and 
owing to the high resistance of the arcs, the current was 
greatly reduced in volume. This probably explains the 
reason why the men were not killed instantly. 


W. da F. B. Davids. 
y ba, 
c/o Sao Paulo Tramway, Light and Power Co., Ltd., 
Sao Paulo, Brazil. 
October 14th, 1903. 


Parnah 


Automatic Ticket Issuers. 


I want to know if there are any automatic ticket issuers 
in use on any tramway system in the United Kingdom or 
elsewhere, or if such were ever tried, and if so, were they а 
success or not? | 

Any information оп the above will be acceptable. 


Long John. 


Waste of Energy in Tendering. 


I have read with interest the correspondence on the waste 
of time, energy and money which takes place in tendering, 
and having had considerable experience in preparing tenders 
and also afterwards in preparing specifications, the subject is 
one which has for a long time appealed to me very strongly. 

Everyone will admit that the present state of affairs is very 
unsatisfactory, and the only question is, What is the best 
method of preventing it? What is the reason for it? There 
can be no doubt that the initial cause is the extreme com- 
petition existing between electrical contractors and electrical 
manufacturers, and the remedy is, to a large extent, in their 
own hands. 


My own practice is to limit the number of competitors for 
any given contract to three or four firms of as nearly as 
possible equal standing and experience, and to award the 
contract to the lowest tenderer, but I almost invariably find 
that there are a large number of other contractors who wish 
to tender, and who beg hard fo be allowed to have a copy 
of the specification, stating that, while they appreciate my 
desire, consistent with doing the best for my cliente, to 
cause as little useless trouble as possible, yet they do not 
mind this trouble, and desire to be allowed a chance of 
tendering. 

When the work is open to public competition, or when, 
for any reason, it has attracted special notice among con- 
tractors, then the number of applications for specifications is 
very large indeed. 

Let contractors, therefore, realise that it is in their own 
interests that only а few specifications should be issued for 
any one contract, and refrain from pressing to be allowed to 
tender when they are already informed that a fair number 
of specifications have been issued. 

There is another evil which might very well be considered 
at the same time ; that is, the practice of firms trying to send 
in tenders after sealed tenders have already been received from 
other firms. 

In a recent case in my own practice, after a number of 
sealed tenders had been received, after they had been examined 
and reported on by my firm, and our clients had practically 
decided on the selected firms, and after the lowest tenderer 
had been informed unofficially that although, for certain 
reasons, the contracts could not be given out for a week or 
two, there was practically no doubt that he would obtain 
the order, another firm heard of the work, and asked to be 
allowed to tender. We replied that they were too late, 
sealed tenders having already been received, and the work 
was practically given out. Notwithstanding this, they 
approached our clients, obtained a copy of the specification 
and sent ina tender, which was considerably below that first 
selected. | 

On the matter coming before us we pointed out to our 
clients that although neither of the firms in question had 
actually carried out contracts under our supervision, we 
believed that both of them could carry out the work perfectly 
well; but that under the circumstances we did not think 
the second tender should be considered. Оп the other hand, 
there was great force in the remark of one of our clients: “ if 
the contractors are not. loyal to each other, why should we 
pay а good many hundred pounds more to the firm who sent 
in the first tender than is asked for by the second 
tenderer ? " 

I am pleased to say that eventually the contract went to 
the firm originally selected, but this is, I fear, only one 
among many similar cases and if the contractors were to 
adopt the suggestions put forward in Messrs. Duncan 
Watson’s letter, I feel sure that all consulting engineers 
would be only too pleased to restrict the number of specifica- 
tions issued. 

If, Sir, this letter is not trespassing too much on your 
space, there is one more point in conclusion well worthy of 
consideration ; that is, whether steps cannot be taken to 
reduce the number of samples and drawings which are asked 
for in connection with many specifications. 

There are, of course, many cases in which it is necessary 
that all the competing firms should enclose drawings and 
samples with their tenders, but, on the other hand, there are 
a large number of cases where this is unnecessary. What is 
wanted having been described as clearly as possible in the 
specification, tenders can be received, and then after one or, 
perhaps, two firms have been provisionally selected, they can 
be asked to submit their drawings and samples for the 
engineers' final decision before placing the contract. No 
one can object to this when there i8 а reasonable probability 
of their getting the work, and it would avoid the very con- 
siderable, useless trouble and expense involved when these 
drawings and samples have to be submitted by every one of 
the firms competing. 


A. Н. Dykes. 
London, S.W., November 6th, 1903. 


Doubtless most of your readers have heard of a recent 
case where no less than 46 contractors tendered for wiring, 
&c., at the Whitechapel Union. Such a proceeding, apart 
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from any other consideration, must be injurious to the trade, 


and who are to blame? Certainly not the consulting engi- 
neers, for in my experience these gentlemen seldom invite 
more than three or four firms to tender for works under 
£2,000, and I for one protest against any suggestion that 
the consulting engineer is at fault for the present unsatis- 
factory system. Then, Sir, who is to blame? I regret to 
say that I am compelled to answer that it is the contractor 
himself. Any consultant will tell you that he has to refuse 
numbers who desire to travel long distances and to tender, 
even though they are informed that three or four firms have 
already been asked to do во; and I know of a case where a 
contractor who could not obtain a specification from the 
consultant went direct to the client, and after obtaining a 
specification quoted a lower price than the lowest of those 
whose sealed tenders had been opened weeks before. In such 
a case the contractor was, in my opinion, guilty of the most 
immoral business action possible. 

The foregoing is a sample of what is being done, and is one 
of the evils which the National Electrical Contractors’ Asso- 
ciation is trying to straighten out. 

To overcome one of the present difficulties, I would suggest 
that advertisements be responded to by the contractor upon 
some such lines as follows :— 

* That, subject to not more than six firms being invited, 
we shall be pleased to send a tender, &c." 

This would simplify matters both to contractors and con- 
sultants, and save the present waste and improve the unsatis- 
factory system now in force. 

I have already referred to this subject in a paper which I 
read recently before the London Electrical Contractors’ 
Association, and I have no doubt that the Association in 
question will adopt some such clause as I have indicated. 


W. R. Rawlings. 
London, November 10th, 1908. 


Jointless-Section Induction Coils. 


Disputes as to priority are tedious except to those inte- 
rested, and I will therefore merely state that my patent 
relates to the winding, іп а practical manner, by a machine 
shown in the drawing, of fine wire only. No. 36 is the size 
mentioned. The Swiss patent referred to by Mr. Isenthal 
is that of F. Klingelfuss, of Basle. It gives no details what- 
ever of the means employed to wind the jointless sections 
shown in the drawing, but the size of the wire shown is 
about equal to No. 14. With a few yards of fuse wire, and 
the aid of my fingers, I could reproduce the winding in as 
many minutes аз it took months to carry out my plan, in 
which each turn of fine wire is fixed on to the surface of an 
insulating disc with a little hot paraffin, afterwards mostly 
removed by heat and pressure. Any priority in the idea of 
jointless single-wire winding seems to me out of question. 
Dozens of people have tried and failed years ago, myself 
among the number. It must not be supposed from this that 
I wish to withhold from Herr Klingelfuss due credit. His 
scientific papers on coils are of the very highest merit, but 
for commercial reasons he has chosen to keep all details of 
his actual winding machine, and, in fact, the whole matter, 
so far as possible, a secret. 
is widely different from mine. 

The chief gain in my winding is the improved insulation 
that results. Each wire is slightly separated from its 
neighbour, and the whole can be compressed into a solid 
block. 

Old or not, the winding can he carried out so as to give 
a 10 to 12-in. spark with a secondary resistance of 
4,500 ohms, and, from the stir it is making, it seems likely 
to revolutionise tle construction of the best induction coils 
and cheap non-inductive resistances. | | 

b Leslle Miller. 
London, November 10th, 1903. 


I beg to add a few remarks on the matter of *'jointless 
winding and single-wire sectional winding of induction 
coils," I have been constantly engaged in this branch of 
electrical work since 1865. 

In the ELECTRICAL REVIEW of October 16th, there 
appears (p. 619) & description of & method of winding repre- 


The other winding referred to. 


sented as new.“ In 1868 I made a single-wire section coil 
with No. 30 wire for the late H. C. Baines, of Pembroke 
College, Oxford, and as the special tools for such thin 
sections were specially made for the coil (a 10-in.), I kept 
them, and have occasionally used them since. The coil wag 
10 in. long x 6 in. in diameter, and made up of 650 sections, 
I found no special advantage in my system of single-wire 
sections, which are represented by the woodcut on p. 619, 
and there described as “ new winding for induction coils.” 
With regard to joints, permit me to say that out of many 
thousands extending over the period of 38 years, I have 
only found two or three bad joints, and quite as many places 
of decay in the solid wire, and there is I, therefore, submit, 
no objection to jointe. I have, however, a system, now many 
years old, of introducing insulating papers between the 
single-wire layers, but for ordinary purposes the single-wire 
sections cannot be recommended for many important reasons 
well known to makers of coils, one of the most important 
being the difficulty of taking out and replacing a single- 
thickness section. Nevertheless, for special purposes I have 
made several coils in this system and wound primary coils 
also in single-wire vertical sections, and have the various 
special tools by which these windings were made. 

1. As to internal breakdown in the sections, I would 
point out that this is very likely to occur in single-wire 
sections, as the single or double paper-insulating discs are 
necessarily thin in relation to the wire section, and the same 
difficulty that arises horizontally in the Rhumkorff coil is 
here increased in the vertical section, as the number of 
sections should for a 10-in. coil be 600 to 700, whereas the 
horizontal layers in the same coil made on Rhumkorff's 
system would not exceed 30. In the single-wire section 
system there is therefore by far the greatest loss of space, 
making greater bulk necessary. After carefully testing a 
variety of single-wire windings, for the reasons given, and 
other considerations well known to manufacturers, I have 
discontinued recommending these windings. 

2. There is no increased efficiency, and any pressure to 
compress the windings would only tend to cut the in- 
sulating papers and rupture the insulation. | 

3. Low ohmic resistance of the secondary coil, beyond 
certain limite, is not at all desirable, as the high potential of 
the spark overcomes the relatively low resistance of the 
secondary wire with but little loss, and the fact that many 
of the foreign coils have been wound with uncovered iron 
wire proves my contention. About 1875 I made for H. G. 
Neaden, Esq., then of Queen’s College, Oxford, a coil having 
secondary wire No. 20, 28 and 85 on separate bobbins (I am 
writing from memory), and it was found that No. 28 wire was 
quite the very lowest resistance that could be recommended, 
unless for some very special purpose. Rhumkorff and others 
disapproved of very low resistance secondary coils. It is 
incorrect to say that a very low resistance secondary coil is 
specially suitable for charging Leyden jara or for use in 
wireless telegraphy, for unless the electromotive force in the 
secondary of the coil is greater than that of the insulated mast, 
pole, or line used to transmit the waves of force to the air or 
ether, clearly the coil will be feeble as a sending instrument. 
This has been found to be the case by experts engaged in 
wireless telegraphy, and the length of the secondary wire has 
been increased, but not its diameter, and thus a low ohmic 
resistance of the secondary has been found undesirable. It 
is equally important for high frequency apparatus (medical) 
to preserve the high potential in coil secondaries. 

4. Climatic conditions such as those of India or Egypt 
would be fatal to compressed sections, as the increase of 
temperature would soften the insulating disc, and the pressure 
would indent the paper, and thinning it, cause a fracture of 
the insulation. The inferiority of single-wire section coils 
has been clearly demonstrated. When the secondary has a low 
resistance, not only is the spark much less frequent, but it is 
uncertain and feeble, due, evidently, to inferior electromotive 
force, the turns of wire being insufficient. A coil of the best 
type, 10-in. spark, wound in proper sections, will light up at 
least six X ray tubes of similar internal resistance at one 
time when excited by a current of about 10 amperes, 
12 volte. 

I would also refer to the letter of Mr. Hadfield, page 654, 
October 23rd, confirming the views I have expressed. 

On 700, October 30th, are some remarks by Mr. 
Miller, which appear to indicate that he regards single-wire 
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sections as new, but on making inquiries he will find quite 
the reverse is the case, and an inspection of the tools used in 
the winding of Mr. Baines’s coil, also others, will show that 
this system of winding was thoroughly tried in 1868 and 
discarded as being much more costly and generally devoid of 
utility. 
Alfred Apps. 
London, November 10%, 1903. 


Steam Turbo-Generating Plants. 


My attention has been called to a letter in your last issue 
from the well-known engine builders, Messrs. Belliss and 
Morcom, Ltd., in which figures given in my paper recently 
read before the Leeds Section of the Institution of Electrical 
Engineers are adversely criticised. 

In the case of the Elcctric Construction-Belliss set in the 
Leeds Electricity Works, I gave the steam consumption per 
kilowatt-hour at 19°9 lbs, (the figure given to me as approxi- 
mately accurate by the city electrical engineer), whereas 
Messrs. Belliss put it at 19°49 lbs., including boiler and steam 
pipe losses, which correction I accept. 

Although no definite statement is actually made, yet the 
whole letter is cleverly drawn out to convey the impression 
that reciprocating engine plants are a8 economical as turbine 
plante ; and complaint is made that I compare the efficiency 
of reciprocating engines and turbines of about equal sizes, 
but working under different conditions, especially with 
regard to superheat and vacuum. 

My reply 18 that it is quite fair to make comparisons 
between the plants mentioned in my paper, because the steam 
consumptions given аге those obtained under actual daily 
working conditions. To the plea that a particular recipro- 
cating plant would give a better efficiency with greater 
superheat and better vacuum, my reply is, Why do you not 
then provide the greater superheat and better vacuum, and 
thus obtain the alleged greater economy ? Are we to 
assume that the engineers who have these plants under their 
charge, or that the engineers who built them and put them 
down, disregard their own fame and the interests of their 
employers во much that they are content to waste coal and 
boiler power rather than improve their vacuums and raise 
the temperature of superheat ? 

Engineers who have had an extended experience with both 
reciprocating steam engines and steam turbines know full 
well that to raise the superheat over, say, 60? F. at the stop 
valve means with the reciprocating engine :— 

1. Increase in the difficulties and risks of running. 

2. Increased wear and tear, and heavy bills for upkeep 
and repair. 

8. Àn expensive oil and much of it for cylinder 
lubrication. 

In the steam turbine none of these difficulties and 
expenses present themselves, bence we see in actual everyday 
work reciprocating engines working with little or no super- 
heat and turbines working on high superheats. | 

Messrs. Belliss state that with 237° Е. guperheat, they 
can reduce the steam consumption in their Leeds plant from 
19:49 lbs, to under 16 lbs. per kilowatt ; then why is not this 
desirable and valuable economy effected? I trow it is 
because both Messre. Bellies know, and the city engineers 
know, that with such high superheat all the difficultics named 
above would then be at once encountered, and the extra 
expenses and risks thus brought about would more than 
counterbalance the temporary economy to be gained. 

Thus, my contention that my comparisons are fair, because 
they are on practical lines, is a sound contention, and it 
applies with equal force to the comparisons drawn between 
the steam turbine and the Sulzer- Kolben plants named in my 
paper. 

Again, ав regards vacuums, engineers with both classes of 
plant know that by reason of gland and packing leakage, it is 
more difficult to maintain high vacuums with reciprocating 
engines than with turbines. 

Doubtless Messrs. Belliss would like to prove that 
reciprocating plants are more economical than steam turbines, 
but the weight of evidence is against them ; it is not to be 
expected, however, that engine builders will allow the present 
rapid development of the steam turbine to proceed without 
making some efforts to stem the tide, futile though it may be. 

І repudiate Messrs, Belliss’s insinuations thut I am inte- 


reated in booming the turbine, or that my paper contains 
* misleading statements "; the figures given are, to the best 
of my knowledge, correct, and, moreover, they are not theo- 
retical values, as is the figure of improved economy given for 
the Leeds plant, but the outcome of everyday practice, which 
alone is the true standard upon which to found our conclu- 
sions, 

With reference to the postecript, I would correct it and put 
it thus-wise :— | 

It should always be borne in mind that the cost of obtain- 
ing the high vacuum necessary for efficiency with either 
reciprocating engines or steam turbines may become a very 
formidable item in the majority of inland stations. 


Geo. Wilkinson. 
Harrogate, November 10th, 1908. 


As engineer to the Cambridge Electric Supply Co. at the 
time of the trials made by Prof. Ewing, F. R. S., on a 500-KW. 
turbo-alternator, and having myself made the original trials 
at Messrs. Parsons & Co.’s works on the same machine, I 
should like to reply to that portion of Messrs. Belliss and 
Morcom's letter in your issue of November 6th, dealing with 
these trials, DEM 

A copy of Prof. Ewing's report on his trials is before me 
as I write. NM 

Iam prepared to admit that the steam pressure in this 
case is higher by 9 lbs., and an addition of 1 per cent. to the 
steam consumption should be made on this ground, this being 
the theoretical quantity due to such a difference of pressure 
according to the formula of Mr. McFarlane Gray quoted in 
Mr. Willans’s paper. 

It is unfortunate that Mr. Wilkinson should have made a 
mistake in the figures for vacuum. He has taken tbe seventh 
line of the table “ vacuum in condenser,” instead of the eighth 
line (vacuum in turbine.“ The former is 27:8 in., the latter 
27°5 in. [? 25:7. Eps.] The vacuum at the trials in New- 
castle was in the turbine, and was 24:5 in. The difference, 
therefore, in favour of the Cambridge trials is 1*2 in. and not 
3:3 in. Further, itis hardly correct to say that a difference 
of 1 in. of vacuum results in 4 per cent. increase or diminu- 
tion of steam per kilowatt. This is approximately true at 
27 in., but were it so over the whole scale, the consumption 
with atmospheric exhaust would be 70 lbs. instead of 34 lbs. 
From actual experiment the difference in steam consumption 
at 24 in. and 25 in. vacuum is 2 per cent. Оп this basis the 
Cambridge trials are to be debited with а further 2 per cent., 
or 3 per cent. in all. 

The actual consumption at Cambridge was 25 lbs. per 
kilowatt, less 5 per cent. for driving the air and circulating 
pumps, about which there is no dispute, leaving the net 
figure 25 — 1:25 = 23:75 Ibs. Add to this 3 per cent., 
or 71 Ib., and we have a total of 24:46 lbs. per kilowatt, 
against 24°1, the result of my own trials, or a difference of 
*36 lb. and 1:47 рег cent.—say 1} per cent. 

I should be surprised if any engine builders are prepared 
to guarantee a repeat trial on a different site within a gmaller 
limit of error. It is, in fact, less than the usual allowance 
for calibration of instruments. | | 

Prof. Ewing, on page 4 of his report, points out that no 
separator was in use at Cambridge ; a very efficient arrange- 
ment was employed at Messrs. Parsons’ works when I carried 
out the original trials, and, as far as it was possible, dry 
steam was supplied to the turbine. Most engine builders 
would require a larger margin than 1} per cent. if deprived 
of their separator. | | 

I quite agree that “it is regrettable that ‘misleading 
statements should be made,” and I am much obliged to your 
correspondents for enabling me to correct this one. 

John H. Barker, M. Inst. C. E., M. I. E. E. 

Loughborough, 

November 10th, 1903. 


Holywood Tramway.— The proposed electric tramway to 
connect Belfast with Holywood would bave a length of about four 
miles. Holy wood is a rising town with large military barracks for 
infantry, and another barracks for cavalry and artillery is about to 
be built, А syndicale hag the matter in hand, 
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BUSINESS NOTES. 


Electrical Wares Exported. 


Win виргна Nov. 11тн, 1902. 


Wir sypmio{Nov.{10rx, 1903. 


Adelaide as .. Value £88 Alexandria .. Value £209 
Alexandria .. >» aw . . 140 Amsterdam Ms ee .. 50 
Amsterdam ee ee ee 40 Antwerp ee 0 ee 248 
Bombay .. .. «of of 127 Auckland 52 400 
" Teleg. mat. .. . 294 Bangkok e 215 
Buenos Ayres. Teleg. mat. .. 884 Bombay NM ee .. 1,168 
Caloutta  .. a» ale . 694 Brisbane  .. as 16 
Cape Town .. T ze ee 462 Brussels T T ee 180 
T Teleg.cable  .. 45 Calcutta oe oe ee 851 

»* Teleg. mat. ee 4,607 Cape Town 441 
Durban vs a ee ee 181 Chemulpo oe . 40 
" Teleg. mat. .. .. 6,629 Colombo... S ss is 78 
East London ws e .. 9802 i Teleg. mat. .. .. 887 
Fremantle .. є* 1% . 840 Delagoa Bay s sa eo 257 
Genoa. Teleg. mat. .. 119 Durban ae ©» бә ee 1,512 
Gibraltar sa ve ә Wi 3 Teleg. mat. 147 
Hamburg " . 205 East London ° 798 


Launceston ee ee ee 21 
Libau. Eleo. motor oo 225 


Flushing . 65 
Fremantle .. EA ve s 82 


Malta. Teleg. instruments .. 750 Gibraltar .. са vs . 207 
Melbourne .. vs ae .. 146 Hong Kong .. ice аж . 460 
ss "s v .. 619 Launceston. Elec. machinery 798 

1] Teleg. cable ee ee 128 L iton ee ee ee ee 67 
Perth ae s6 ss S. 719 elbourne .. se T we: n 
Port Elizabeth .. s . 92655 Montreal .. T © фа 17 
is Teleg. mat. .. 766 North Веа. Teleg. cable .. 1,214 

Rio de Janeiro ee ee ee 184 Perth.. ee ee ees ee 99 
ў Teleg. mat. .. 1,997 Port Elizabeth  .. vs ee 162 
Shanghai ee ee ee . 661 99 Teleg. mat. ee ee 196 
Sydney i ee os .. 650 Rangoon... ee Ps ee 407 
Teneriffe. Teleg. cable.. .. 6,200 Rotterdam .. vs e . 80 
Wellington .. ee ә .. 812 Shanghai .. e Фе . 682 
Yokohama .. vs >» .. 194 Singapore .. ee as ee 8l 
| Wan э vis .. .. 507 

ellington .. T T .. 901 

Yokohama .. as ee .. 194 

Total . . £98,999 Total өө #12,459 


Foreign Goods Transhipped. 


Cape Town, El. m'ch'nry. Value £4,000 
Stockholm. Elec. appar. T 50 
Sydney. Elec. lamps .. à 48 


Total 


— 


ee £4,098 


East London. Elec. appar. Value £60 
Perth. Elec, machinery .. 846 


— ——À 


Total .. £406 


The Nernst Lamp.—The reason why some electrical 
contractors do not get on well with the Nernst lamp, while others 
obtain excellent results, is in the majority of cases probably due to 
incorrect treatment of the lamps or of their parts. The Electrical 
Co., Ltd, of 121—125, Charing Cross Road, W.C., who are the 
patentees of Nernst lamps for the United Kingdom, have carefully 
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investigated such cases and have found that the two following 
mistakes are very common. First, the voltage of the lamp is not 
matched properly ; the burner voltage plus the resistance voltage 
should be approximately equal to the maximum (not the nominal) 
voltage of the circuit. Secondly, with direct-current lamps, espe- 
cially the B type, the polarity is not observed when the lamp is 
fitted in the holder, and what is even worse, the lamp is very often 


taken out of its holder and put back the wrong way, thus causing 
the polarity to be reversed and the filament to break very soon. To 
prevent this the Electrical Co. supplies B type Nerust lamps which 
have а third bayonet pin in the socket. If the holder is altered, by 
simply punching a third slot (as shown in the illustration), it will 
be impossible to put the lamp back into the holder in the wrong 
way. The polarity when once tested, therefore, cannot be reversed. 
With screw holders the reversing of the polarity is, of course, im- 
possible, and it would be a great advantage if on large installations 
screw holders were used. B type lamps with screw caps can always 
be supplied by the Electrical Co. 


Ferranti-Schüler Single-Phase Motor.—We recently 
published a description of this motor as designed for working on a 
circuit of frequency 50 cycles per second. We now learn that 
similar motors are constructed for а frequency of 100 cycles per 
second, on which they give satisfactory resulte, The accompanying 
curve diagram shows the performance of the motor. It will be 
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seen that the starting torque is double the normal torque, with a 
current about 30 per cent. above the normal full-load current ; but 


‘the motor will start on the full load with less than the full-load 


current. These results will be regarded with keen interest; 
the quick success attained is certainly remarkable. 


Condensing Plant.—The Mirrlees Watson Co., Ltd., 
of Scotland Street, Glasgow, have during the past few months 
booked the following orders for condensing plant :— 

Yorkshire Power Scheme (per Babcock & Wilcox), 8 sets; Lancashire Power 
Scheme (ditto), 4 sets; Tokio Railways (per Dick, Kerr & Co.), 2 sets; Watson's 
Paper Mills (per Willans & Robinson); Wouldham Cement Co., 9 sete ; ботап 
Corporation, 8 sets; Metropolitan Tramways (per Brush Co.), 6 sets: Clyde 
Valley Power Co. (per Westinghouse Co.), 2 sets; Hong Kong (per Brush Co.), 
2 sets ; Bromley (per Edmundson's8 Corporation); Bradford Corporation (per J. 
Musgrave & Sons); Isle of Man (per Babcock & Wilcox); British Thomson- 
Houston Co., Rugby, &с. ‚ 

The condensing plant orders booked during the current year are 
to deal with over 1 million lbs. of steam, or say, 65,000 н.р., and the 
average н.р. dealt with per set is rather over 1,600 H. p. 


Wrinkles in Arc Lighting.—We have often thought 
that the study of manufacturers’ catalogues ought always to form 
part of the curriculum of an engineering student; and, indeed, 
very often much technical information can be gained in this way by 
engineers who are no longer in that category, though no wide: 
awake engineer ever leaves off learning. We are reminded of this 
idea by the perusal of the catalogue of the Gilbert Arc Lamp Co., 
of Chingford, which appears to have been arranged not merely with 
& view to conveying information regarding the company's produc- 
tions, but also to impart a number of useful hinte to users of arc 
lamps. For example, it is pointed out that the use of large globes 
should be avoided, as they possess no advantage over small ones, 
while the latter are cheaper and occupy less space for storage. 
Moreover, the small ones present a more attractive appearance when 
illuminated. Another note deals with the doors in lamp columns; 
why should these be cramped in height? There is no objection to 
making them 2 ft. long, giving free access to the interior; at the 
same time, they should be placed sideways, instead of opening on 
the pavement or the roadway. Referring to resistances, the com- 
pilers draw attention to the absurdly low temperature rises often 
stipulated for. The ultimate purpose of all heavy resistance coils 
is to degrade electrical energy into the form of heat, and the heat 
must be dissipated, an operation most readily accomplished with а 
high difference of temperatures. Otherwise large and costly frames 
are necessary, and the use of the special high resistance alloys 
which have been invented becomes an absurdity, for the wires have 
to be made of large cross-section to keep down the resistance per 
unit of length. Many other points are touched upon, but as those 
who are interested can readily obtain the original catalogue, we 
need not quote them further here. 


Catalogues and Lists.—Pamphlet No. 159, issued by 
the British THomson-Hovuston Co., describes their DA-type 
continuous-current generators. 

Мювзвв. SANDERS, Винревѕ & Co., of 108, Fenchurch Street, E. C. 
have brought out a new edition of their pamphlet relating to their 
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patent automatic CO, recorder “ Ados." This apparatus, which was 
referred to in ourcolumns just over a year ago at tbe time of the 
publication of the first edition, has during the past 12 months been 
finding considerable favour among central electricity station and 
other large works, as a useful method of checking combustion in 
boiler furnaces, and so cconomising in the cc al bill. Several works 
have installed as many as five and six recorders. 

Messrs. SIEMENS Bros. & Co., LTD., in their price list No. 5 just 
issued, give some large illustrations showing clearly the principle 
and construction of their electrical pyrometers, Tables of resistances 
and temperatures (Fahrenheit and Centigrade scales respectively) 
are given for use with these pyrometers. 

THE GENERAL ELECTRICO Co., Lro., has lately brought out several 
new pamphlets. One relates to electric radiators of various designs 
for domestic, sbip, laundry and other uses. Another gives many 

ictures and prices of Nernst lamps for indoor and outdoor light- 
ing, with some street and shop-window fittings which have been 
designed to take them. A third list gives details of the “Omega” 
flexible electric lighting cords. 

Messrs. CHARLES Winn & Co. of Birmingham, have issued 
Section D (the third edition) of their catalogue of boiler mountings 
and engine fittings. Some 60 pages contain some fine illustrations 
of the works and of the variety of stop and safety and blow off 
valves, water gauge and .other fittings in which the firm bas long 
specialised. 

We have received а wellgot up and very distinct шар of the 
Bristol Tramways and Carriage Co.'s system, which should prove 
useful to visitors, &c., in Bristol. 

A neat little brochure issued by Messrs. J. SUNDERLAND & Co., 
of Halifax, gives illustrations of а number of private residences into 
which they have put electric lighting and heating installations. 

An interesting illustrated catalogue has come to hand from the 
CooprER-HEewiTT ELECTRIC Co., of New York, relating to the 
Hewitt mercury vapour lamp. Some photographs show the appli- 
cation of the lamp for lighting business offices, drawing offices, 
and machine shops, and & number of types for printing and photo- 
engraving departments, studios and other premises where excellent 
lighting effect is required. 

The WESTMINSTER ENGINEERING Co., Lrp., of Willesden 
Junction, has brought out two new price lists, (1) devoted to semi- 
enclosed multipolar dynamos, and (2) detailing enclosed and semi- 
eaclosed continuous-current motors. Tables giving weights and 
dimensions appear. 

Ма. G. BRAULIE, of Upper Thames Street, E. C., bas just placed 
before the trade a new illustrated catalcgue and price list of his 
" Braulik-Phillips " incandescent electric lamps, showing many 
types and shapes, including fancy reflector, tubular, tramway, and 
candle-flame lamps. Не has also issued a trade list of the Luna 
Nernst lamp. 


Belliss Engine Contracts.—The following are amongst 
the engine contracts lately booked by Mesars. Bellies & Morcom, 
Ltd., of Birmingham:—For Reigate, by the General Electric Co, 
Witton, one engine for coupling direct to a General Electric single- 
phase alternator; for Dewsbury, by Messrs. Siemens Bros. & Co., 
Ltd., one 500-н.р. engine for coupling direct to a Siemens generator; 
for North Riding Asylum, York, by Messrs. Crompton & Co., Ltd, 
one engine for direct coupling to a Crompton multipolar dynamo ; 
for Gravesend, by the British Westinghouse Co., one engine for 
direct coupling to a Westinghouse generator. 


Сох v. Edwards.—At the Chertsey County Court on 
Thursday last week, before the Hon. Arthur Russell, an electrical 
engineer and engine driver named Cox, residing at Hersham, sought 
to recover from Mr. Herbert Edwards £250 damages for injuries 
sustained while in his service. The plaintiff was employed to lcok 
after the engine and the elestric light machinery at defendant’s 
house, and while so engaged the driving belt flew off the wheel and 
knocked him down, destroying the sight of one eye. There 
were no guard rails or flange to the pulley of the dynamo. 
There was a flange on one side of the dynamo pulley, but not on the 
outside. After а lengthy legal argument, his Honour said he had 
come tothe conclusion that the plaintiff was a domestic servant, 
and could only claim a minimum of £50. He held that he could 
not claim under the Employers’ Liability Act. The defendant said 
he had had the machinery put up by a competent firm, and had no 
idea that it was dangerous. He denied that the defendant had 
ever drawn his attention to the necessity of guards being provided 
to protect the pulleys. His Honour said that the case against the 
defendant rested eolely on the statement that his attention had 
been called to the dangerous state of the belt. He could see no 
evidence whatever that the defendant had failed to carry out his 
duty as a master to a servant, and he had employed a competent 
firm to put up the machinery. He gave judgment for the 
‚ defendant. 


Willesden Electric Lighting.—In our article on the 
arc lighting in North-west London and Willesden last week, no 
mention was made of the makers of the arc-lamp columns, which 
are, as would be gathered from the photograph, of very graceful 
design, unlike во many of the columns to be seen in London. They 
were made by Mesers. Rowland Carr & Co., of 6 and 8, Lime Street 
Square, London, E.C. 


German Imports of Electrical Machinery.—There 
bas been a large decline во far for this year in the importation of 
foreign electrical machinery into Germany, the feturns for the 
eight months ending with August last showing a total of only 
524 tons, a8 compared with 981 tons in the corresponding eight 
months of 1902. 


Reavell & Co., Ltd.— The London Electric Supply! Cor- 
poration has placed an order for two 40-B. H. . compound engines, 
to be used for fan driving, with Messrs. Reavell & Co., Ltd., 
Ipswich. This firm have also obtained further orders for their well - 
known electrically-driven compressors, the latest order being for a 
400-0. f. machine for Messrs. Vickers, Sons & Maxim's gun- mounting 
works. The demand for the small electrically-driven compressors 
for cleaning purposes in electricity stations continues, and among 
the latest orders which Messrs. Reavell & Co. have received are :— 
One compressor for the Gravesend Corporation, the order being 
received from the British Westinghouse Co., and an order 
for the Cardiff Corporation, this being placed through Messrs. 
Bruce Peebles & Co. Mr. Metzger recently placed an order for a 
second machine for sub-station work in Manchester, and the firm 
have also received an order for one of their quadruplex compressors 
from Mr. Dickinson, of the Leeds Corporation. 


The Farrell Patent Glow Lamp.—Some time ago 
we mentioned that ‘we purposed carrying out a test on this lamp, 
which, it is claimed, gives out twice as much candle-power in the 
direction of its axis as in the direction at right angles to the axis. 
We have now made these tests, with the following results: 


С.Р. at Current, Watts per 
Lamp. Mark, Direction. 100 volts. amperes. candle, 
Axial 21:8 422 1°98 
осе | 45°toaxis 130 422 325 
Radial 10°4 422 405 
Axial 21°7 455 210 
Ни doe ud | 45° toaxis 173 455 263 
Radial 13:6 455 3°34 


We may remark that the lamps have not been subjected to a life 
test, and, therefore, it is impossible to say whether the high candles 
per watt efficiencies in the direction of the axis are due to over- 
running or not; but the one special feature claimed for these lamps 
—the concentration of the light generally in the direction of the 
tip—is certainly substantiated by the teste. We are pleased to note 
that no exaggerated claims of increased spherical or hemispherical 
candle-power have been put forward by the inventors; confining 
themselves to legitimate claims, they may rely upon the approval 
and support of the technical Press. Obviously the practical effect 
of the improvement is to increase the effective illumination obtained 
from a given power expended, and this is an important considera- 
tion to the consumer. 


Trade Announcements.—The St. Helens Cable Co., 
Ltd., have appointed Mr. James C. Boyd, of 33, Elm Park Avenue, 
Ranelagh, Dublin, as their representative for cables in Ireland. 

Messrs. A. Rosenberg & Co. bave purchased the business, including 
plant, stock and goodwill, of Mr. J. T. Mill, of 48, Myddleton Street, 
E.C., telegraph engineer, contractor, &c. Messrs. Rosenberg have 
transferred the plant and stock to their address at 21, Southampton 
Row, Holborn, W.C., where all inquiries should be addressed. 

Owing to the name of the National Electrical Co., 32, Bachelor’s 
Walk, Dublin, having been'mistaken for that of another company of 
similar style, and on account of the consequent interference with 
business, the name was changed as from November 10th, 1903, to 
“ Glenny & Co." The management of the business and the address 
of the company continue as before. 

On and after November 16th, 1903, the registered address of the 
Oriental Telephone and Electric Co., Ltd., the Telephone Co. of 
Egypt, Ltd., and the China and Japan Telephone and Electric 
Co., Po will be Alderman’s House, Alderman’s Walk, Bishops- 
gate, E. C. 

The business of Mr. W. Pretty, electrical engineer, of the 
Osmondeston Works, Scole, Norfolk, has been taken over by а 
limited liability company under the style of W. Pretty & Co., Ltd. 


Books Received. — A Text-Book of Electrical 
Machinery.“ Vol. I. By H. J. Ryan, H. H. Norris and G. L. 
Hoxie. London: Chapman & Hall, Ltd. 

"Liquid Fuel and its Combustion," by W. H. Booth. West- 
minster: Archibald Constable & Co., Ltd. 24s. net. 

“Elementary Treatise on Hoisting Machinery,” by Joseph 
Horner. London: Crosby Lockwood & Son. 7s. 6d. net. 

“Telephony.” (In six parts: Vol. IV.) By Arthur V. Abbott. 
New York: McGraw Publishing Co. 1903. $1.50 each. 

“Theorie und Anwendung des Elektrischen Bogenlichtes," by Н. 
Birrenbach. Hanover: Gebrüder Jüaecke. M. 9. 

“ Practical Enyineer Pocket Book, 1904,” and “ Practical Engineer 
Electrical Pocket Book and Diary, 1904.” Manchester: The 
Technical Publishing Co., Ltd. 1s. and 1s. 6d. each, net. 


Dissolutions and Liquidations.—A petition for wind- 
ing-up the Electrical Publishing Co, Ltd., has been presented to 
tne Court by Thos. W. Sheffield, an electrical engineer, of Мап- 
chester, and it is to be heard in London on November 24th. 

Messrs. W. T. Drabble and S. and T. Carter (Drabble, Carter & Co., 
electrical engineers, West Street, Leeds), have dissolved partner- 
ship. The business will be carried on by Mr. Drabble, and he will 
attend to debts. 


For Sale.—Messrs. Terson & Son will, on November 
24th—26th, offer a stock of electric lighting plant and machinery 
for sale at Dover. See our advertisements to-day for some 
particulars. 

Mesers. S. M. Wilkinson & Co. will, on November 24th, offer for 
sale by auction the electrical plant, macbinery, &c., at the works of 
the Marquand Accumulator Co., Cardiff. Particulars are given 
among our advertisements tc-day. 
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ELECTRIC LIGHT AND POWER NOTES. 


Barcelona.—A company has recently been formed, with 
a capital of 12 million pesetas, to erect a hydro-electric plant for 
supplying energy to the town. 


Bath.—The U.D.C. has decided to apply to the B. of T. 
for a prov. order for the supply of electricity in the district. 


Batley.—The Local Government Board has held an 
inquiry into an application of the Corporation for power to borrow 
£5,000 for electric lighting purposes. The present loan is required 
for tbe purpose of extending the cables, &c., to various outlying 
portions of the borough. "There was no opposition. 


Belgium.—A large electric power transmission plant has 
just been completed at the iron works of Messrs. Demerbe & Co., at 
Jemeppes. 

The Government and the Commune have agreed to ligbt the 
Royal domain and park at Laeken by electricity. 

The Municipal Council of Assche has decided to construct an 
electric power station for the lighting of the Commune. 


Bognor.—The U.D.C. has received a letter from the 
National Provincial Electricity Corporation seeking support to its 
application for & prov. order for electric lighting. It was decided 
to reply that the Council was already entering into an agreement 
for the supply of electricity under its own order, and that under the 
circumstances it was not prepared to enter into any further 
negotiations. 


Brixham.—The U.D.C. has received an estimate of the 
cost of distributing electricity over a nine-mile area, With the 
station and plant the expenditure came to £193,540, the cost of 
generation, payment of interest, &c., was placed at £1,248; the sale 
of 45,000 units at 54d., at £1,030, leaving a deficit of £218. The 
Council decided to engage an engineer to prepare plans. 


Brynmawr.—The D.C. has appointed Messrs, Copeland 
and Cording, Newport, as consulting engineers, to consider a scheme 
for the lighting of thetown by electricity. 


Caerphilly.—It was proposed to defer the E. L. scheme 
for a year on the recommendation of the consulting engineer, but 
after discussion, & motion to canvass the area and proceed with the 
scheme in the event of applications being received for 1,000 lights, 
was carried by the chairman’s casting vote. 


Caterham.—The B. of T. has forwarded to the U. D.C. 
its approval of the system of electricity supply adopted. 


Chippenham.— The T.C. has decided to apply for a prov. 
order to enable the Corporation to supply electricity within the 
town and the parishes of Chippenham Without, Langley Burrell 
Without, and Hardenhuish, and to carry out wiring and supply 
fittings. As the area includes portions of the Rural District the 
assent of the R. D.C. has been sought and obtained. 


Clacton-on-Sea.— The L. G. B. has sanctioned the raising 
of a loan of £15,225 for electric lighting purposes, and the U. D. C. 


has decided to apply to the B. of T. for an extension of time in 
which to carry out its order. 


Clyde Valley Electric Supply Co.— The progress of the 
power station at Motherwell will be considerably delayed by the 
accident which occurred at Motherwell on the 29th ult, when 
the moon of the steel superstructure was blown down during 
a gale. 


Dartford.—The Committee of the St. Vincent’s In- 
dustrial School has decided to have the electric light installed, with 


160 lamps. The U.D.C will extend the mains to the school at a 
cost of £230. 


Dereham.—The Council has decided not to support the 


proposal of the Southern District Electric Lighting Corporation for 
establishing an electrical installation in the town. 


Ealing.—The Town Council has applied to the Local 
Government Board for sanction to a loan of £25,000 for electric 
lighting purposes. £10,286 of this sum is required for plant exten- 
sions, including new boiler, cooling tower, pumps, pipework, and 
water-softening plant, and the necessary buildings for them, and 
£6,076 for main extensions. 


Eastbourne.—An electrical exhibition is being arranged 
by the Corporation to be held from Decomber 2nd to 6th. Firms 


desirous of exhibiting will find а notice respecting the matter in 
our advertisement pages to-day. | 


East Molesey.— Before consenting to the application of 
Eimundson's Corporation for a prov. order, the U. D.C. will 


ascertain how neighbouring authorities are being dealt with as 
to terms. 


Edmonton.—The D.C. is considering proposals for the 
working of its prov. order from Messrs. Suter & Co., the Bir Hiram 
Maxim Electrical and Engineering Co., the Industrial Engineering 
Co., and tbe North Metropolitan Electric Power Supply Co. The 
engineer has been instructed to ask the B. of T. for an extension of 
time for the laying of mains in tbe (Council's area, 


Eton.—The R.D.C. has given consent to the application 
of Maidenhead T.C. for a prov. order to supply electricity to Taplow 
and Burnham. Energy will be supplied at 64d. per unit for light. 
ing, and 44d. for motive purposes. 


Farnham.—The U.D.C. has decided to apply to the 
B. of T. for an extension of the prov. order for another year. A 
private company has given notice of its intention to apply for an 
order for the district. 


France.—An electric power station to contain 60,000 н.р, 
is being built on the banks of the Beine. Brown-Boveri-Paraons 
turbo-generators of 7,500— 9,000 н.р. will be put down. 

The execution of the first part of this installation, that is, of four 
turbo-generators of about 30,000 E. P., will be carried out by the 
Electro-Mécanique Co. 

Sr. GopakT (LorBRE).—A hydro-electric power station is to be 
constructed on the Loire near the Vourdiat Bridge. Energy will 
be transmitted to St. Jodard, Neulise, St. Just-la-Pendue, Pinay, 
Balbigny, Nervieux, Néronde and Bussiéres. 


Germany.—During 1902 the power stations of Berlin 
supplied 1024 million Kw.-hours, or 6 millions more than in 1901. 
41 million k w.-hours were consumed by the tramways; industrial 
establishments took nearly 25 millions; private lighting, 13,750,000. 
These figures are exclusive of the output of the railway power 
Stations, &c. 


Glastonbury.—The Corporation is applying for a prov. 
order for electric lighting in the district. 


Hanwell.— The U.D.C. is applying for a prov. order, 
for electric lighting in ite area. 


Horwich.—The U.D.C. has appointed a deputation to 
wait upon the Bolton T.O. with regard to a supply of electricity. 
Bolton cannot supply Horwich until powers are obtained, and the 
Corporation suggests that the U.D.O. should apply for a prov. order, 
and transfer it to the T.C. on terms to be arranged. 


Hull.—The local ratepayers’ associations have resolved to 
send a deputation to the Electric Lighting Committee, to induce the 
latter to reduce the cost of energy, and to encourage the use of 
energy during the day by hiring out motors to small users. 


Italy.—It is proposed to put down a plant to utilise 
the water-power of the River San Rocco at Firemallo (Modena) in 
the generation of electrical energy for lighting and power purposes. 


Leicester.—A short circuit occurred at the electricity 
works on the evening of 24th ult., which had the effect of throwing 
the theatres and & considerable number of shops into darkness. 


Lineoln.—The T.C. has decided to apply for a loan of 
£11,500 for extensions at the electricity works in connection with 
the electrification of the tramways. The amount is made up as 
follows:—Boiler, £900; additions to steam range, £150; 350-H.P. 
steam dynamo, £3,000; switchboard additions and connections, 
£120; over-compounding four dynamos and spare armature for 
50-k&w. machine, £335; traction switchboard £550; platform for 
ditto, £1C0; connecting-up switchboard, &c., £120; feeder cable 
extensions, £1,590; distributor extension, £3 225; services extension 
(250 consumers), meters, fuse boxes, &c., £1,500. 


Market Harborough.—The U.D.C. has decided, with a 
view of adopting an electric lighting scheme, to inquire into 
installations at towns similar in size to Market Harborough, and to 
obtain expert advice. 


Marlow.—Mr. E. Ernest Smith, of 66, Victoria Street, 
Westminster, has approached the U.D.O. relative to the formation 
of a local company which will apply for a prov. order for electric 
lighting. His clients will find the capital, but local residents will 
have an opportunity of taking shares. The charges for energy will 
be 4d. per unit to the Council for lighting, and 24d. for power ; with 
6d. and 3d. to private consumers, or an alternative scale of 7d. for 
the first 10 hours per quarter of maximum demand, and 3d. after to 
the Council for lighting, and 4d. and 2d. for power, and 7d. and 4d. 
and 4d. and 24. to ordinary consumers. A committee has been 
formed to consider the matter. 


Nottingham.—The report of Mr. Mark Mellers, one of 
the Nottingham City auditors upon the city accounteifor the half-year 
ended March 31st, states that the accounts of the electricity depart- 
ment were well kept. The cost of the opposition to the General 
Power Distribution Co.'s Bill amounted to £2,092 58. 8d., which is 
charged upon the net revenue account, as well as £979 108. 4d. pro- 
portion of expenses of issue of consolidated stock. After deducting 
£62 158. 1d. for bad debtes, there was a balance on revenue account 
of £31,695 143. 7d., as against £26,840 3s. 6d. last year, out of which 
£6,000 was contributed to the relief of the general district rate, 
and £2,878 118. 11d. transferred to the reserve fund. The balance 
sheet, which showed an expenditure of £408,031 16s. 8d., closed 
with an overdraft at the bankers of £45,527 123. 8d. The electric 
tramway accounts were in admirable order. The revenue account 
showed a balance of £54,349 19s. 4d., from which £18,000 was 
contributed in aid of the general district rate, and £12,984 3s. 10d. 
to the reserve fund. The balance-sheet showed a gross expenditure 
of £555,315 0а. 11d., closing with a bank overdraft of £145,430 9s. 9d., 
and involving an abnormal charge for interest. The unusually 
large overdrafts on bankers required the carefal attention of the 


Council, 
(Continued on page 787.) 
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RECENT DEVELOPMENTS OF 
THE METROPOLITAN ELECTRIC SUPPLY 
СО?8 INSTALLATIONS. 


IT is some time since we last put on record details of the 
new works laid down by the Metropolitan Electric Supply 
Co., Ltd. (in February, March and April, 1900); since 
that date great progress has been made both in the generating 


supply of direct current to the consumers. We propose to 
give some particulars and illustrations of these important 
extensions, which we have recently been enabled to inspect 
by the courtesy of Mr. J. S. Highfield, chief engineer to 
the company. We may remark by way of preface that the 
undertaking is now by far the largest of those supplying 
electricity in the metropolis, with the sole exception of the 
City of London Electric Lighting Co.; these two great con- 


SuLzER-KOLBEN 3,500-Kw. STEAM ALTESNATORB. 


station at Willesden, and in the sub-statious. In the former, 
two 1,500-kw. Westinghouse sets, similar to those described 
in our articles, have been added, and two large Sulzer-Kolben 
sets of 3,000 Kw. each, with the corresponding boilers and 
other accessory plant. In the latter, a large number of trans- 
formers and motor-generators have been installed for the 


cerns have always ran a close race for the first place in this 
respect, and in point of fact, while the City Co. has the 


larger maximum demand, the “ Met," has a larger equiva- 


lent lamp connection, and a greater generating capacity, the 
total output of its various stations being rated at nearly 


23,000 Kw. Were these two undertakings combined, they 
F 
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would exceed in importance any other in the United 
Kingdom. 

The most interesting additions to the plant at Willesden 
are, of course, the new generating sets. These are shown in 
the accompanying illustrations, one of which, taken from 
the travelling crane, at the rame time forms a bird's-eye 
view of the whole of the existing bay, containing five 1,500- 
Kw. and two 8,000-kw. generating sets, or 18,500 Kw. in 
all, with a maximum of nearly 17,000 kw. The station 
as originally designed was deficient in height for the 
accommodation of the new sets, and consequently, in order to 
enable the crane to travel over them, it became necessary to 
lower the engine-room floor 10 ft., the foundations going 
down 21 ft. lower still, and the adjoining walls had to be 
underpinned. The excavations involved the removal of 
8,400 tons of clay, while 4,000 tons of concrete were used 
for the underpinning and fonndations, with 70,000 bricks. 


condensing or non-condensing, at a speed of 75 revolutions 
per minute. 

The bedplate is in three parts, weighing in all 77 tons, 
and bolted together through flanges. Heavy cast-iron 
standards, together with steel columns in front, support the 
cylinders, the former also carrying the crosshead guides, and 
galleries are provided round the whole at three levels. The 
columns are let into the bed-plate for a depth of 5 ft., and 
are stiffly braced together and to the back standards at the 
middle of their height. The total weight of either of the 
cylinders, complete, is nearly 25 tons, and the magnet wheel, 
which is carried at one end of the engine on an extension of 
the crankshaft, weighs 97 tons, giving a cyclic irregularity, 
as measured at full load, of 1 in 320. The whole set weighs 
in all 585 tons. 

The crankshaft is built up of four sections, three of which 
form the cranks, while the fourth carries the magnet wheel; the 


; VIEW" OF, 3, 500-K w. JKoLBEN Two-PHASEJALTERNATORJANDI EXCITER. 


The whole of this work was carried out by the staff of! the 
Metropolitan Electric Supply Co., under Mr. F. A. Knight, 
then resident engineer at Willesden, and to the designs and 
specifications of Mr. R. R. Todd, late chief engineer to the 
company. 

The contractors for the new generating sets were Messrs. 
Witting, Eborall & Co, Ltd., of London. The engines 
were supplied by Messrs. Sulzer Bros., of Winterthur, and 
the generators by Messrs. Kolben & Co., of Prague, as sub- 
contractors ; they are rated at 3,000 кү. each, with an over- 
load capacity of 25 per cent. 

The engines are of the vertical compound condensing 
type, to suit the boiler pressure available at Willesden, viz., 
160 lbs. per sq. in. ; there are two low-pressure cylinders, 
with one high-pressure cylinder between them, and these 
operate on three cranks at angles of 120°. The cylinders are 50 
and 71 in. in diameter, and the stroke is 51] in.; the engines 
are designed to give their full output with saturated steam 


supplied to the stop-valves at 150 lbs. per sq. in., and either 


sections are supported in two bearings each, and are joined 
together by flanged couplings. The shaft is of Krupp's open- 
hearth steel, and is pierced by а 4-in. hole throughout ; the 
dimensions in the bearings increase from 17:8 to 25 in. 
diameter, and in the crank pins from 19:75 to 23:6 in., 
while in the hub of the fly-wheel the diameter is 
81:5 in. The outer end of the shaft is carried in a self- 
aliening bearing on а separate sole-plate, adjustable in 
height ; the diameter of the journal is here 21:6 in. "The 
brasses are lined with white metal, and can be removed 
without raising the shaft. 

The cylinders are fitted with liners of specially hard cast- 
iron, and are steam jacketed, heavily lagged, and covered 
with planished steel sheeting. The valves are carried in the 
cylinder heads, so that the cylinder castings are simple and 
are at liberty to expand uniformly when heated. 

The pistons are fitted with cast-iron packing rings, and 
have detachable tail rods, 7 in. in diameter. The piston rods 
themselves are 9 in. in diameter, with the crossheads forged 
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on the lower ends—hence the necessity of the tail rods being 
detachable, to allow the piston rods to be withdrawn 
downwards, 

The valve-gear is of Messrs. Sulzer Bros.’ latest four- 
seated drop-valve type, giving large port area with emall 
clearances ; the valves are ground into their seats, and 
these into the cylinder heads. The gear is operated from a 
horizontal shaft, which is driven by a vertical shaft, and the 
latter by the main shaft, through machine-cot bronze and 
steel spiral gear-wheels ; the latter, as well as the horizontal 
shaft, run in oil-baths. All the valves, except the bigh- 
pressure admission valves, are operated by eccentrics through 
rolling levers, which give а slow and powerful opening, 
followed by & quick motion to full passage, and a gentle 
return of the valve to ita seat. 

The high-pressure admission valves are operated by trip 
gear controlled by the governor, which is mounted upon the 
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Mechanical efficiency, 


Steam per excluding air pumps, <c., 
1.H.P.-hour. at least 

Full load е . . 16 lbs. 92˙5 per cent. 

2 j vs wes c4 us 90 T 

4 " 14 „, 86 „, 


From these figures it will be seen that the maximum 
economy is obtained at а middle load. The consumption 
expected with steam &uperheated by 65? C. is about 14 lbs. 
less in each саве. At present the steam is superheated to an 
extent sufficient to ensure the supply of dry steam to the high 
pressure cylinder. 

Live steam .can be admitted to the low pressure cylinders 
to assist in carrying beavy overloads with low steam pres- 
sure, or when non-condensing; but the engines can easily 
carry an overload of 25 per cent. under normal conditions 
without this aid. 
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VIEW oF ENGINE Коом FROM TRAVELLx R. 


vertical shaft, between; the, limits of cut-off from O to 55 per 
cent. The maximum variation of speed between no load and 
full load is less than 5 per cent. The speed can be varied 
by hand while the engine is running, through a range of 5 
per cent. up or down. An emergency governor is algo pro- 
vided, which closes the stop valve and destroys the vacuum 
on the attainment of a speed 20 per cent. in excess of the 
normal. 

Continuous lubrication is provided to all parts by a gravi- 
tation system, the oil being automatically pumped from a 
tank to a reservoir on the top of the engine, whence it is 
distributed to the working parte ; after use it is collected in 
the bed- plate and is returned through filters tothesuction tank. 
Duplicate circulating pumps are provided for this purpose. 

The engines are guaranteed to give the following results, 
with dry saturated steam at a pressure of 150 lbs. per sq. in. 
and a vacuum of 24 inches: 


A steam barring engine, with automatic disengazing gcar, 
is provided for each generating set. 
lt is interesting to observe that each engine was erected 
complete in every respect at the makers’ works, and the 
valve gear tested under steam, before shipment. 

Separate condensing sets are provided, made by Mesers. 
W. H. Allen, Son & Co., of Bedford. Each of these 
consists of a surface condenser having a cooling surface of 
11,000 sq. ft., and capable of condensing 90.000 lbs. of 
steam per hour, together with a three-throw Edwards air 
pump and a force pump, driven by steam, and two 
15-in. centrifugal circulating pumps, driven by two-phase 
motors of 120 B.H.P., supplied by Messrs, Witting, Eborall 
and Co. A Holden & Brooke oil separator and grease extractor 
is fitted on each exhaust pipe, and a Marchant automatic 
exhaust valve. The circulating water is derived from and 
returned to the main system supplying the engine room, 
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which includes pipes 30 in. in diameter leading from the 
engine room to the cooling towers, and laid by the supply 
company. Two new cooling towers have been erected, each 
123 ft. x 31 ft. in ground plan, and 75 ft. Ligh, by Messrs. 
Donat & Co. Each of these is capable of cooling 236,250 
gallons of water per hour from 150° to 80° F. The towers 
are made entirely of wood. The hot water enters them at a 
height of 26 ft. from the ground level. 

The alternate current generators are of the two-phase type, 
with revolving fields, and are rated at 3,500 KW. each at 
10,500 volts, 60 cycles per second. The generators were 
also specified to give 3,000 Kw. each, at any voltage between 
10,000 ard 11,500 volte. They were guaranteed to give 
3,000 KW. upon a non-inductive load at 11,000 volta, 
for;'24 hours, with a temperature rise not exceeding 
70°. F.; actually, however, the temperature rise on 


core, applied for 20 minutes in each case. The machines 
are designed for continuous running night and дау. 

The cast-iron frame of the stationary armature is built u 
of four sections, bolted together and. further secured by 
wrought-iron rings shrunk on, no auxiliary stiffening devices 
being required. The frame is supported at ite lowest point 
in the pit, and is adjustable in all directions for centring ; 
it can also be moved bodily clear of the magnet wheel by 
screw gear. The armature core is built up of soft sheet-ateel 
laminations, 20 mils in thickness, insulated by paper and 
dove-tailed to the frame. Open slots are used, in which the 
winding, consisting of 10 heavily insulated copper bars 
enclosed in a micanite tube, is secured with boxwood wedges. 
The coils are former wound in the tubes, and can be removed 
en bloc, the operation of replacing a pair of coils being com- 
pletely accomplished within four hours. There are three 


INTERIOR OF SUB-STATION aT AMBERLEY ROAD: BERRY TRANSFORMERS OF 2,100-Kw. 


trial: did not exceed 45° F. under these conditions, 
The ‘overload capacity was to be 25 per cent. for four 
hours, giving 3,750 KW., on а  non-inductive load; 
thanks to the low temperature rise, this is easily fulfilled, 
and the pressure drop at constant speed and excitation does 
not exceed & per cent. between no load and overload, while 
under normal conditions of load the drop is less than 6} per 
cent. By calculation, the pressure drop with а power factor 
of 85 per cent. is found to be leas than 18 per cent. Had 
not the overall diameter of the machines been limited by the 
dimensions of the railway tunnels to a maximum of 30 ft., 
even these good results could have been improved. When 
the generator is running at full load on a non-inductive 
load, and one phase is switched out, the pressure on the 
other phase does not increase more than 5 per cent., and the 
power required for excitation at full load is less than 1 per 
cent. The efficiency on non-inductive loads, including 
excitation and air friction, is at full load 96 per cent., at 
3 load 95, and at } load 93 per cent. 

The winding of each armature passed a test for insulation 
of 30,000 volta a.c. between the two phases, and 20,000 
volta a.c. between either phase and the earthed armature 


slots per pole per phase, although the winding is two-phase. 

The fly-wheel is entirely of steel, in four sections, with 
12 pairs of radial arms, and is held together on the boss 
by bolte and shrinking rings ; the boss is similarly built up, 
and is keyed on the shaft. 

The wheel carries 96 poles of soft cast-steel, of elliptical 
section, with laminated pole shoes ; the cores are dovetailed 
into the periphery of the wheel, and are bolted in place. 

The poles can be slipped out sideways, complete with the 
windings. The latter are of copper strip wound on edge 
and insulated with parchment paper. The winding is pressed 
upon the insulated core by hydraulic power, and gecured by 
the pole shoes and gun-metal cheeks. 

The slip rings are of phosphor bronze, carried on a cast- 
iron spider, all these being in halves for convenience in 
replacement. The insulation consists of micanite and 
ebonite. The brushes are of carbon. 

Each alternator carries its exciter on an extension of the 
main shaft; this machine is a 12-pole dynamo with cast- 
steel frame and slotted drum armature, giving 250 amperes 
at 150 volts. 

The following are additional data of interest :— Bore of 
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armature соге, 300 іп. ; diameter over field poles, 299°27 in. ; 
air-gap, 0:815 jn. ; gross width of armature core, 29°1 in.; 
net width, 21:5 in.; depth of core, 7:2 in.; number of 
slots. 576; dimensions, 2:19 x 0°69 in.; conductors per 
slot, five in series (two in parallel) ; section of pole cores, 80:5 
sq. in.; dimensions of pole shoes, 29:1 x 6°55 in.; turns 
per pole, 33. 

The machines were supplied under stringent conditions as 
to their satisfactory performance ; fines of £50 per day for 
late delivery, £325 per lb. of steam per kilowatt-hour in 
excess of the guaranteed values, and £200 per degree F. of 
excess temperature rise, were specified, and a heavy cash 
deposit was required to cover the satisfactory performance of 
the plant. The last-mentioned stipulation referred mainly 
to parallel running, it being well known that the Metro- 
politan Co. expcrienced considerable difficulties in this 
respect with the plant previously installed. It is satisfactory 
to state, however, that no such difficulty has been met with 
in connection with the new plant, which runs perfectly in 
parallel with the Westinghouse steam alternators through the 
step-up transformers connected with the latter. 

The switch-gear supplied for the control of the new 
generators was made by Messrs. Ferranti, Ltd., and consists 
of one section for each generator, and an intermediate 
tection comprising an interconnector panel and apparatus 
for controlling the main cables ; the usual exciter switchgear 
and rheostats, synchronising gear (including an Everett- 
Edgcumbe dial phase indicator) and instruments are pro- 
vided. The main switches are of the latest multiple oil- 
break type, in cast-iron tanks, and the main fuses are also 
of the multiple oil-break type, the fuse being 1 in. in length, 
and the terminals being separated by 24 in. of oil when the 
fuse melts, Indicating and integrating wattmeters are 
provided. As the switchgear has not yet reccived its 
permanent disposition, we have not included it amongst 
our views. 

The high-pressure mains leaving the board were laid by 
the Supply Co., in iron troughing, under the engine room to 
the transformer house, where they join the 10,000-volt 
bus-bars. 

Six dry-back boilers, by Messrs. J. Fraser & Son, of 
Millwall, and four Babcock & Wilcox boilers, with super- 
heaters and chain-grate stokers, have been installed in 
connection with the new plant; each of these is rated at 
10,000 Ibs. of water evaporated per hour, but can evaporate 
15,000 lbs. with ease. Additional boilers of Messrs. 
Babcock & Wilcox’s make are now being installed. 

Considerable extensions have been carried out in the 
transformer house, corresponding with the additions to the 
500-volt Westinghouse generating plant; the arrangements 
are similar to those of the original installation, described in 
our issues of March 23rd and April 6th, 1900. New mains 
have also been laid along the Harrow Road, thus providing 
а totally independent and alternative route, in addition to the 
five mains of 02516 sq. in. cross-eection laid along the bank 
of the canal. The new mains are three in number, each 
0-5 sq. ip. in cross-tection— a very large size for 10,000-volt 
mains ; they are laid in conduite, which provide ducts for two 
additional maine. These mains have only been in use since 
August last. | 

The fourth of our views shows the interior of the trans- 
former sub-station at Amberley Road, adjoining the Man- 
chester Square generating station of the Metropolitan 
Electric Supply Co., and the nearest to Willesden. The 
switch gear and other internal arrangements at this and the 
other sub-stations were described in our issue of April 6th, 
1900, and that description still holds good in the main. 
The three new cables come in at the end of the room shown 
in our view, and end on а switchboard of marble panels, with 
jaw terminals which can be joined by means of coupling 
bars ; the whole of this gear is enclosed in a locked com- 
partment with glazed doors. The panel on the left 
hand is connected with the “blue” phase, that on the 
right with the red,“ and the middle panel with the spare 
cable, which can be coupled up to either phase. From the 
game switchboard high-pressure feeders also leave the sub- 
station, passing on to other sub-stations, so that the feeders 
are practically looped in at this and most of the other sub- 
stations. 

A similar compartment at the opposite end of the room 
is occupied by the terminal board of the five cables originally 


laid, which also are continued to the other stations, with 
reduced cross-section. The pilot glow lamps and voltmeters 
seen outside the compartment are always in action whenever 
the corresponding cables are alive, although, contrary perhaps 
to anticipation, the filaments do not give blue and red light ! 
In some cases, however, coloured bulbs or lanterns are used 
which correspond with the names of the phases. 

There are 21 transformers in Amberley Road sub-station, 
all of the Berry type, made by the British Electric Trans- 
former Manufacturing Co., Ltd., of Hayes, Middlesex. Each 
of these is of 100-Kw. output, and is mounted on wheels by 
means of which it can be drawn out of the bank into a con- 
venient position for inspection or repairs. A regulating switch is 
provided on the head of each transformer, whereby the 
pressure on the secondary bus-bars, which work at 1,000 volts, 
can be varied by 120 volts in 12 steps. Intermediate steps 
in connection with a choking coil, seen in front of the 
transformer, are used exactly as in battery switches to 
prevent sparking at the contacte, and a glass cover prevents 
accidental personal contact with the live metal. 

The switch-gear is, for the most part, of the type devised by 
Mr. G. W. Partridge, and largely used in the Metropolitan Co.'s 
stations ; the newer switches, however, have been modified 
by Mr. R. R. Todd, on account of the proximity of the lower 
high-pressure terminal to the cast-iron bracket which carries 
the gear. The new pattern his two blades, neither of which 
at any point approaches the earthed metal work. Like the 
former pattern, this switch is operated by a heavy lever on the 


floor level. 
(To be concluded.) 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 782.) 


Northumberland.— The work connected with the instal- 
lation of the electric light at the County Asylum, at a cost of 
£8,496 68. 3d., has been completed. 


Spain.—A central electric lighting station has just been 
completed in the little town of Urdax (province of Navarra). 

Application has been made for a concession to put down a plant 
to utilise the water power of the River Mijares at Montanejos 
(Castellon province) in the generation of electrical energy for 
lighting and power purposes. 


Walthamstow.—The Lighting Committee presented the 
engineer's report on the supply of energy to the Higham's Park dis- 
trict. About 150 consumers had intimated their desire to be con- 
nected, and in the event of the scheme being decided on it would be 
necessary, in addition to extending the existing low-pressure mains, 
to run special high-tension cables from the works to a convenient 
point in the Higham's Park district, where & sub-station would be 
erected for the purpose of transforming the high-tension alternating 
current, which would be generated at the works, to low-tension 
continuous current, which would feed into the existing cable net- 
work. Having considered the proposal made by the Newton Elec- 
trical Co. to supply motors to be let out for hire in the district on 
the three years' purchase system, the Council to collect and forward 
the purchase-money to the company by quarterly instalments, the 
company to pay 5 per cent. to cover expenses of collection, it was 
recommended that the agreement with the company be approved. 
Consideration of the supply to Higham’s Park was deferred. 


Walton-le-Dale.—The U.D.C. is applying to the В. of Т. 
for an electric lighting prov. order. 

West Bromwich.—A loan of £12,217 for further ex- 
tensions of the electricity plant has been applied for by the Т.О. A 
new feeder cable is to be laid for a distance of 11 miles at a cost of 
£1,433. M 

Whitby.—The U.D.C. has applied to the L.G.B. for a 
loan of £2,000 for electric lighting purposes. 


ELECTRIC TRACTION NOTES. 


Adelaide (S.A.).—The time granted to Mr. F. H. Snow 


kor carrying out his scheme for converting the city tramways from 


horse to electric traction expires at the end of this year. 
Australasian Hardware and Machinery says that if Mr. Snow cannot 
carry out the proposal, the various companies will themselves apply 
for powers. 


Audenshaw.— The U.D.C. intends applying to the B. of T. 
for an extension of time in which to construct and complete the 
electric tramways. The extension asked for is six months from 
December 9th next for the commenvement, and one ycar fcr the 
completion. 


+ 
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Derby.—Preparations have been made for the immediate 
commencement of the work incidental to the installation of the 
electric trams in Derby, and a start will be made on those roads 
which will not be affected by the main drainage scheme. The 
Corporation has adopted the overhead trolley system, and the Tram- 
ways Committee has been given authority to proceed with seven 
routes at a cost of about £80,000. The routes to be first dealt with 
are from the London Road to the borough boundary at Alvaston, 
along the Osmaston Road to Cotton Lane, along the Normanton 
Road to the Normanton Hotel; thence to the Cavendish Hotel 
Junction on the Upper Dale Road, and along Burton Road to 
Vicarage Avenue. The contract for the work to be done first is in the 
hands of Messrs. J. G. White & Co., and the cars are being made at 
Loughborough. 


Huddersfield. — The retiring mayor, Alderman F. 
Calvert, in his annual statement, says tbat the rolling stock at 
present consists of 70 cars, comprising 22 bogie and 48 four-wheeled 
or truck cars. А contract has been entered into for the conversion of 
12 bogie cars into truck cars. The cars have been fitted with the 
Westinghouse: Newell magnetic brake, the value of which has been 
fully demonstrated on two or three occasions, what might otherwise 
have been serious accidents having been averted. All the cars have 
been fitted with the Hudson improved life-guard, the tray type 
having been condemned by the Board of Trade. A cover has been 
fixed over the top-deck of 27 cars. The overhead work carried out 
by Mesers. Macartney, McElroy & Co., Ltd., has now been taken 
over by the Corporation. The total traffic receipts from November 
Ist, 1902, to September 30th, 1903, amount to £55,863 178. 6d., being 
an increase of £9,006 188. 7d. over the corresponding period of last 
year. The number of passengers carried is 10,353,213—an increase 
of 2,927,666 over the corresponding period. 


Liverpool.—The paragraph which appeared in the 
ELECTRICAL REVIEW a fortnight ago with regard to the attitude 
maintained towards Mr. Thomas Utley by a number of Liverpool 
City Councillors seems to have borne fruit. At a meeting of the 
Liverpool City Council on Tuesday, when the business of appoint- 
ing a Tramways Committee was before the Council, an amendment, 
moved by Mr. P. McQuffie, that the number of members of the 
Committee be increased to 19, and that Mr. Utley be added to it, 
gave rise to a short but sharp discussion. Finally, the amendment 
was carried by 62 votes to 35. Mr. Utley will accordingly have a 
seat on the Tramways Committee. | 


Stretford.—The Electricity and Tramways Committee 
have decided to include in their Parliamentary Bill, now in course 
of preparation, powers for the construction of additional tramways 
in Warwick Road, Seymour Grove and Talbot Road. If these are 
carried out, better travelling facilities will be given to the 
populous suburb of Chorlton, and readier access will be gained to 
the Lancashire County Cricket Ground at Old Trafford. 


Swansea.—A meeting of the Corporation Electric Light- 
ing and Tramways Committee was held last week when the scheme 
for the construction of tramways extensions to the outlying districts 
of Morriston, Sketty and Port Tennant was considered. The 
tenders received for construction were opened and considered. They 
numbered 30, and it was agreed to refer them to the sub-committee 
for classification, and the selection of three tenderers for further 
consideration. The firms selected will be asked to specify the extra 
charges for laying the electric lighting cables in trenches opened 
to lay the tramway cables if such should be required. 


Torquay, — The Dolter Electric Traction Co. has 
abandoned the negotiations with the T.C. for a system of tramways 


in the town owing to the “impossible conditions” imposed by the 
Council. 


Vesuvius Railway.— Messrs. Thomas Cook & Son have 
just constructed a new electric railway up Vesuvius from Pugliano, 
the northern quarter of Resina, to the terminus of the old funicular 
railway, which was made up the cone to the crater 23 years ago. 
We gather from the Z'/mes that this new line is nearly 42 miles 
long. Except for a section in the middle, it is laid out with a 
ruling gradient of 1 in 121, and the cars run by adhesion. Inthe 
middle portion the gradient rises to 1 in 4,an incline as great 
as that of the Rigi line, and in consequence it has been necessary 
to use a rack-rail, the Strub system having been selected, ав on the 
Jungfrau Railway. On this rack-rail section the cars are pushed 
up by a four-wheel locomotive provided with two 80-H.P. motors, and 
fitted with an elaborate system of ordinary and emergency brakes. 
On the other sections the cars, which seat 24 passengers and can 
accommodate six more on the platforms, are propelled by their own 
motors, the current being supplied through overhead trollies, as is 
also the case for the rack-line locomotives. The generating station 
stands at the foot of Monte Cateroni, close to the point where the 
rack-rail section begins. Pugliano is already connected with 
Naples by electric tramway, with the exception of а short length 
which has still to be finished, and the old funicular line up the cone 
has been reconstructed and equipped for electrical working ; hence 
it will soon be possible to travel by electricity all the way from 
Naples to within 250 yards of the crater a good desl more quickly 


and comfortably than is permitted by the present means of 
transport." 


TELEGRAPH AND TELEPHONE NOTES. 


. 


Hull Telephones.— The Corporation Telephone Com- 
mittee bas appointed Mr. Thos. Holme, of the Portsmouth Municipal 
Exchange, as manager of the telephone system, at a salary of £200 
а year, increasing to £250, ona three years’ agreement, 


Simultaneous Telegraphy.— M. Petet, an inspector at 
Tours, has just given particulars of an application in telegraphy, 
of which he is the inventor. It consists of a method of utilising a 
trunk wire passing through two towns, as а means of communica. 
tion between these towns without disturbance to the main use of 
the wire. Thus the Paris-Cognac wire can now be used indepen- 
dently of its normal uee for exchange of telegrams between Tours 
and Châtellerault. M. Petet has also succeeded in addition in 
utilising the wire running from Tours-Chateaudun-Chartres fur a 
permanent means of communication between Tours and Chateandun 
and Chartres, in a manner which ie equivalent to three separate 
wires. This installation overcomes all the difficulties which have 
hitherto been found insurmountable in “shared” wires, and for 
which the intermediate station is generally reckoned responsible, 


State-owned Telegraphs.—The following is the official 
text of one of the resolutions passed at the Fifth Congress of 
Chambers of Commerce of the Empire, convened by the London 
Chamber of Commerce, and held at Montreal on August 17th to 


21st, 1903, under the presidency of the Right Hon. Lord Brassey, 
K.C.B. :— 


That, in the opinion of this Congress, all the self-governing British commu- 
nities around the globe should be united by а continuous chain of State-owned 
telegraphs. That such an inter-Imperial line of communication would, under 
Government control, put an end to the difficulty which has been caused by the 
allied cable companies in Australia and remove al) friction which has arisen 
between the partners in the Pacific cable; that it would lower charges toa 
minimum on over-sea messages passing between New Zealand, Australia, India; 
Bouth Africa, the West Indies, Newfoundland, Canada, and the Mother Country, 
that it would provide a double means of communication at low uniform rates 
between the Mother Country, or any one British State and all self-governing 
British States; that it would constitute the most effective means by which the 
several governmental units of the Empire may hold communion with each other 
whenever they desire, and that while it would be of the highest importance to 
the commercial and social interests of the British people around the world. 
it would, by the subtle force of electricity, at once promote the consolidation of 
the Empire апа prove an indispensable factor in Imperial unity. 


Swansea Telephones.—On Thursday last week the new 
exchange building in connection with the Corporation Telephones 
Department was formally opened by the Mayor. Mr. H. G. Solomon 
(chairman of the committee) said the &mount expended was 
£12,036. The scheme provided for 750 lines and spare accommoda- 
tion for another 750. Allthe main routes within the borough were 
laid underground, and exchanges had beeu opened at Morriston 
and Mumbles. The precaution would be taken to lay additional 
lines at the same time as the proposed electric traction mains. The 
number of subscribers actually iconnected, added to the orders in 
hand, amounted to 624, and when they remembered that the 
National Telephone Co. only had 650 at the time the Corporation 
firet entered into the matter, they would not be surprised when he 
informed them that they expected to be able to demand inter- 
communication by law in & month's time, when they would have 
reached half the number of the National Telephone Co.'s sub- 
scribers. In compliance with a general desire, inter- communication 
would be applied for, but he (Mr. Bolomon) said he held his own 
opinion as to the value of such inter-communication to a oorpora- 
tion. To the company it meant salvation, but there were many 
reasons why the Corporation should not give inter-communication 
to the company. "The Corporation service was £3 & year cheaper, 
and was far more efficient. The National Co. had just issued their 
new rates for Swansea as the result of the competition, but the 
lowest they could give an exclusive line for was £8 a year. 
That was owing to the fact that they had certain obligations to 
other corporations if they reduced in Swansea. 


Telegraphic Interruptions and Repairs :— 


CABLES, 
Dominica-Martinique .. өө ee 
8t. Lucia-Martinique .. өө T 


Guadeloupe-Martiniqu ee ее oe ee May 5, 1902 ee ee 


Anjer-Kalianda .. МА oe oe .. Ang. 2, 1903 в 
Cayenne-Pinheiro oe ee oe ee ee ug. 18, ee ee 
Bt. Lucia-8t. Vinoent ee ee ee ee ee Sept. 19, 1909 ee ee 
Reissa-Issa (Yemen)-Camaran ee T e» Oct. 22, 1902 .. ee 


Paramaribo-Cayenne . өе ee ee ee 
New York-Hayti А S 
Trinidad-Demerara No. 2 „. 
Trinidad-Demerara No.l .. 


.. Aug. J., 1901 .. — 
Tourane-Amoy ee ee oe ee ee 


ee .. Nov. 10, 1903 


The Telegraph Wire Export Trade.—Another quiet 
month has to be recorded in the export trade of this country in 
telegraph wire and apparatus connected therewith, the shipments 
last month only attaining a value of £47,065, as compared with 
£431,682 in the corresponding month of last year, and £112,687 in 
October, 1901. The quietness which has ruled in this branch during 
the current year is well indicated by the returns for the figures for 
the 10 months ending with October last, which show that the ex- 
porte have only amounted to a walue of £1,619,628, as oontrasted 
with £2,658,414 in the corresponding 10 months of 1902, a decline 
of over a million sterling. 
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CONTRACTS OPEN AND CLOSED. 


d OPEN. 


Blaekpool.—November 14th. One 450-Kw. traction 
set (vertical triple-expansion engine and multipolar generator). See 
“ Official Notices“ October 23rd. 


Brighton,— December 7th. Six water-tube boilers, 
piping, tanks, and sundry other steam plant, for the Southwick 
power station. See '' Official Notices” November 6th. 


Ceylon.—December 1st. The Ceylon Government is 
inviting proposals from those willing to enter into a contract for the 
supply of electrical energy to the various offices, buildings, and 
premises of the Government. Вее this column for November 6th. 


Dorchester.— November 26th. The Council is open to 
negotiate with companies willing to take over its electric lighting 
order. Bee “ Official Notices” to-day. 

Dublin.—November 14th. 

** Official Notices" November 6th. 


Dublin.— November 30th. Stores for the Dublin United 
Tramways Co. See Official Notices to-day. 


Germany.—Tenders are at present being invited for the 
establishment of a central electric lighting station in the little 
town of Wallerfangen (Treves). 


Great Western Railway.—December 7th. Water-tube 
boilers, engines, three-phase generators and auxiliary plant, for the 
Park Royal power station. See Official Notices” November 6th. 


Harrogate. — November 16th. High tension mains. 
See “ Official Notices " October 30th. 


Hornsey.— November 30th. Meters, indicators and fuse- 
boxes. See Official Notices November 6th. 


Italy.—Tenders are being invited until the 30th inst. by 


the municipal authorities of Canosa di Puglia (Bari), for the con- 


Arc lamp carbons. See 


cession of the public and private electric lighting of the town 


during а period of 50 years. 


Johannesburg.—November 16th. Gas producer plant; 
gas engines and dynamos. Alternative :—Water-tube boilers, steam 
engines or turbines, electric generators, and other plant. For the 
municipal tramways and electrical supply scheme. See ''Official 
Notices " August 28th. 


Kilmarnock.—November 18th. Lancashire boilers; 
engines and dynamos; crane; battery; and switchboard for elec- 
tricity scheme. See “ Official Notices" October 9th. 


Kirkcaldy.—November 23rd. 
engine and dynamo for lighting and traction. 
Notices" November 6th. 


Leeds.—November 13th. Forty-five tons of piping 
жез valves for the electricity works. See “ Official Notices " October 
2 


L.C.C.—December 8th. 
stations and three tramway car-sheds. 
day. 

L.C.C.— December 8th. Four 3, 000-Kw. three-phase 


generators, with exciters, for the Greenwich tramway power station. 
See “ Oflicial Notices " to-day. 


One 400 - kw. steam 
See Official 


Electric wiring of five sub- 
бее Official Notices” to- 


MHaesteg.— The Council invites proposals from those 
willing to take over electric lighting powers for the district. See 
% Official Notices November 6th. 


Middlesbrough. — November 28th. One 600-kw. steam 
turbine dynamo; Lancashire boilers, condensing, and other plant. 
See Official Notices to-day. 


Newport. November 23rd. 
with switchgear for the Electricity Committee. 
Notices ” to- day. 

Plymouth. November 14th. The Corporation is in- 
viting tenders for an electric lighting installation for the Borough 


Asylum, Blackadon. Specifications, &c., from Mr. E. G. Okell, 
bsrough electrical engineer. 


Three 50-8.H.P. motors 
See Oflicial 


Preston.—December 12th. Traction switchboard and 
accessories. See Official Notices” to-day. 


Radceliffe.— November 14th. Lighting and traction 
switchboards and accessories; rail bonds for the U.D.C. See 
** Oficial Notices " October 23rd. 


Swindon. — November 16th. Steel poles, overhead 
equipment for tramways, arc lamps, &c., for the Corporation. See 
* Official Notices " November 6th. 


Swindon.—November 23rd. Traction switchboard and 
feeder cables. See ''OfficialiNotices " November 6th. 


Sydney (N.S.W.).—December 30th. Telegraph, tele- 
phone, and electric light material for the Deputy Postmaster- 
General of Sydney. See this column for November 6th. 


Wednesbury.— November 20th. Electric wiring of 
public buildings. See “ Official Notices” October 23rd. 


Whitehaven.—November 18th. Electric wiring, &c., 
for the new infirmary. See “ Official Notices" November 6th. 


OLOSED. 


Aberdeen,—On 2nd inst. the Works Committee accepted 
the tender of Messrs. Pratt & Keith, Aberdeen, for the electric 
lighting of Oldmill Poorhouse, аё £2,001. There were five tenders 
in all. 


Bootle.—Messrs. D. Firth & Son, of Dukinfield, have 
secured the contract for an electrical installation at the Central 
Fire Station, including street fire alarms, telephones and incan- 
descent electric lighting. 


Foyers.— The British Alaminium Co. has placed an 
order with Messrs. Dick, Kerr & Co., Ltd., for two 520-Kw. D.C. 
generators. The machines are for the Aluminium Co.'s works at 
Foyers, N.B., and are to be driven by turbines. 


Bromley (Kent).—The U.D.C. has accepted the tender 
of the Horsfall Destructor Co. for the supply of а three-cell 
destructor plant, at £4,890. - 


Hong Kong.—Meesrs. Johnson & Phillips have secured 
the contract for a 250-kw. steam alternator for the Hong Kong 
Electric Light Station. 


Preston.—The Tramways Committee of the T.C. on 
November 5th accepted the tender of Messrs. Dick, Kerr & Co. for 
the permanent way and overhead equipment of the tramways, at 
£80,492. 


St. Helens.—The Corporation has placed an order with 
Messrs. Dick, Kerr & Co., Ltd., for a 400-K w. p.c. generator. 


Westminster.—The City Council has received the 
following tenders for installing electric light in Marshall Street 
public laundry :— 


A. H. Wood (recommended) .. ne $3 .. £228 
Laing, Wharton & Co. .. РР es yt. LET 
J. Bolding & Sons, Ltd. .. ЧА © i . 256 
Slatter & Co. ee eo ee ee ee ee 278 


FORTHCOMING EVENTS. 


Friday, November 13th. — Electro - Harmonic Society Concert. 
King’s Hall, Holborn Restaurant. Ladies’ night. 
Mr. R. K. Gray will preside. The programme will 
include selections by an orchestra. 

At 8 p.m. Physical Society. South Kensington. Means 
for Electrifying the Atmosphere on a Large Scale,” 
and “ Ап Arrangement for Driving Mercury Pumps,” 
by Sir Oliver Lodge. 

At 7.30 p.m. North-East Coast Institution of Engineers 
and Shipbuilders. Meeting at Newcastle-on-Tyne. 
Presidential address and paper on Technical Educa- 
tion in Germany,” by Mr. Max Wurl. 

Saturday, November 14th.— West Hartlepool Scientific Society. 
Mr. W. C. Borrowman on “The Absurdities of the 
present System of Measures." 

At 7.30 p.m. Glasgow Technical College Scientific Society. 
Paper by Mr. A. Govan on Motor-Cars." 

Monday, November 16th,—Institute of Marine Engineers. Paper 
on Fuel Testing." 

Tuesday, November 17tb.— Institution of Electrical Engineers 
(Manchester). Opening meeting. Demonstration 
of the Properties of Radium,“ by Dr. Schuster. 

Wednesday, November 18th.—At 8 p.m. Society of Arts. 
ing meeting. Address by Sir Wm. Abney. 

At 7.30 p.m. Institution of Electrical Engineers. Stu- 
dents’ meeting. 

Liverpool Engineering Society. Paper by Mr. J. B. C. 
Kershaw on “ Fuel Economy from the Chemical Point 
of View." 

Thursday, November 19th.—Institution of Electrical Engineers 
(Leeds). Paper by Mr. S. D. Schofield on “ Destructor 
and Electricity Stations in Small Towne.” 

Friday, November 20th.—At 8 p.m. Junior Institution of Engi- 
neers. Paper on "Fires on Shipboard; their Cmef 
Causes, and the Method for Prevention and Extinc- 
tion," by Mr. G. Canning. 

Saturday, November 21st.—At 2.30 p.m. Junior Institution of 

Engineers. Visit to Orchard Dock, Blackwall, to 

witness a demonstration of fire extinguishing, &c. 


Open- 


a 


0 
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NOTES. 


Electric Light Companies and Street Obstructions. 
— Тһе Times reporte that, at the rooms of the Board of Trade on 
Tuesday, the Westminster City Council further advanced their 
petition to the Board for certain restrictions to be placed upon the 
electric lighting companies in their jurisdiction as to the times when 
{Беу should have access to street boxes. Mr. Bonar Law, М.Р. 
(Parliamentary secretary to the Board of Trade), presided, and was 
accompanied by the Hon. T. H. W. Pelham and Mr. A. P. Trotter 
(electric adviser). The companies concerned and represented were: 
— St. James’s and Pall Mall Electric Light Co., London Electric 
Supply Corporation, Kensington and Knightsbridge Electric Light- 
ing Co, Westminster Electric Supply Corporation, Charing Cross 
and Strand Electricity Supply Corporation, Metropolitan Elec- 
tric Supply Co., and the Chelsea Electric Lighting Co. The 
Westminster City Council, having experienced irconvenience from 
the frequent openirg of boxes, have prescribed that there shall 
be access to the boxes in certain streets only from midnight to 
9 a.m., and in certain other streets from 8 p.m. to 10 а.ш. The 
companies object to the proposed restriction. 

The town clerk put the case for the City Council. 

Prof. Kennedy, of the Westminster Electric Supply Corporation, 
presented the case for the companies. He contended that they ought 
to have daylight so far as possible, and alluded to the dangers if 
artificial light were used. 

Mr. Bonar Law said that the Act of Parliament clearly made it 
part of the duty of the Board to sanction reasonable restrictions, 
and therefore they had no choice. But they had to consider what 
was a reasonable restriction, and in considering that, they had not 
only to consider the travelling public, but the consumers. He 
would suggest that the companies should meet and consider what 
they would be willing to agree to, and then that they should have 
a conference with the authorities of the Westminster City Council. 
If an sgreement was arrived at, at least for the time, it might be 
used as an experiment. He agreed with Prof. Kenzedy that it would 
be perfectly unreasonable that the hours should not be such as to 
make the bulk of the work to be done in daylight. There was incon- 
venience in any case, and it was only reasonable that the companies 
and their customers should share it. However, if they found it 
impossible to come to terms, then it would be for the Board to 
consider whether the rules laid down by the Council were or 
were not reasonable, and to pass or refuse to pass them. 


The parties accepted the suggestion cf Mr. Bonar Law that they 
Bhould confer. 


London County Council.—At the meeting on Tues- 
day the Council resolved to sanction the borrowing by the Islington 
Borough Council of £3,753 for the purchase of electricity meters. 

The Highways Committee recommended the Council to hold a 
special meeting to consider whether notice should be given of in- 
tention to purchase the lines of the South London Tramways Co. 
between Vauxhall and Norwood. It was proposed to ask the local 
authorities concerned to contribute one-third of the net cost of the 
widenings of streets considered neceseary, and to consent to the 
adoption of the overhead trolley system for the whole ога part of 
the tramways, which have a total length of 54 miles. It was 
decided to approve the introduction of the conduit system for the 
new tramway to be constructed along St. John Street, St. John Street 
Road and Rosebery Avenue. 

The Council will next week be asked to sanction an expenditure 
of £90,000 for the purchase of rails and accessories for the recon- 
struction of the first 224 miles of the northern tramways leased to 
the North Metropolitan Tramways Co., and £13,850 for the con- 
struction of a new termini at Tooting. 


Electrical Progress in the Nineteenth Century.— 
Prof. Andrew Gray delivered the first of a special centenary series 
of lectures in connection with the Royal Philosophical Society of 
Glasgow on 4th inst. His subject was the “ Electrical Progress in 
the Nineteenth Century.” 


Electro-Harmonic Society.—To-night is a Ladies’ 
Night" at the Electro-Harmonic. Mr. В. К. Gray, president of the 
Institution of Electrical Engineers, will be in the chair, and an excel- 
lent programme of vocal and instrumental music has been arranged, 
including selections by an orchestra, a pianoforte solo by Mr. A. E. 
Izard, and a violin solo by Mr. T. E. Gatehouse. The vocalists 
will be Miss Gertrude Maxted, Miss Lilian Gardner, and Mr. Harry 
Dearth. Humorous duets will be rendered by Меввгв. C. Corner 
and F. Henry, and humorous sketches by Mr. B. Gammon. The 


concert takes place at the King's Hall, Holborn Restaurant, and a 
large muster is expected. . 


The LE.E. Dinner of the Glasgow Section.—The 
annual dinner of the Glargow section of the Institution of Electrical 
Engineers took place on Wednesday, the 4th inst., in the Grand 
Hotel, the president of the section, Mr. William A. Chamen, 
occupied the chair. The company included the Lord Provost, Sir 
John Ure Primrose, Bart., Mr. Robert Kaye Gray, president of the 
Institution, and Mr. W. G. McMillan, secretary, and Mr. E. G. Tidd, 
hon. local secretary. The Lord Provost, in responding to the toast 
of the “ Corporation of Glasgow,” said they lived in an electric age. 
The electric cars had made a wonderful transformation of Glasgow 
life. Their rapid transit along the streeta was a sort of material 
embodiment of the onward march of the day. They owed that con- 
dition of things to the electrical engineer. But his Lordship looked 
to far greater development in the conditions of the city from elec- 
rizal 8:i20;3. Тазга wal, for eximple, tha smok3; problem tat 


times their city was rendered con and oppressive owing to the 
smoke nuisance, but that evil, he thought, was on the verge of 
solution. Indeed, he said confidently the smoke problem onght not 
to exist; science had demonstrated that it could be settled. The 
Corporation had taken an onward step in one department of it—the 
domestic pollution of the atmosphere. They had reduced the rate 
for neating purposes to the power rate. But more might be done. 
He had been told that in the blast furnaces which fringed the city 
were hundreds of thousands of horse-power going to waste in the 
air that could supply electrical energy for heating purposes. 

In replying to the toast of the “Institution of Electrical Engi- 
neere,“ Mr. Robert Kaye Gray testified to the favour with which 
the parent Institution viewed the development of the local sections, 
He claimed for the profession of electrical engineers that it was as 
well equipped as any other profession in Great Britain. Other 
divisions of engineering had to contend against certain disadvan- 
tages. It was difficult for those older bodies to free themselves 
from past practice. Glasgow was, he said, the cradle of electrical 
industry. In this connection he referred to the work of Lord 
Kelvin. : 

Mr. W. G. McMillan proposed the Glasgow Local Section.” In 
doing во he said he put the local sections in the relation of colonies 
to the parent Institution, adding that the latter was anxious to do 
its duty to keep the colonies together and to assist them in every 
way. Thus electrical engineers would be banded together in all 
countries and the interests of the profession advanced. The 
Glasgow Local Section he ranked as one of the strongest in the 
country; nor was that surprising when they remembered the dis- 
tinguished men who had been connected with it. Among these he 
mentioned Lord Kelvin, who was the first president of the section, 
and he paid also a warm tribute to Mr. Chamen, the present 
occupant of the chair. Tke work of the section was economically 
and excellently done, and that it was so was due in large measure 
to the services rendered by Mr. Tidd, hon. eecretary. | 

In reply, Mr. Chamen pointed out that the work of tho sections 
differed in some respects from that of the parent Institution. 
There were in the sections a large number of members of a 
less highly technical kind, and it became the duty, therefore, of 
the local sections to encourage the reading of papers of a less 
technical character than those printed in the Proceedings of the 
Institution. But if the local sections did no more than keep the 
members together and provide them with pleasant evenings, where, 
over a smoke and а cup of coffee, they could discuss matters of pro- 
fessional interest, they would accomplish a great deal in the way of 
keeping the outlying branches of the great Iustitution together and 

encourage young men to join the sections. 


The Association of Engineers-in-Charge.—The pro- 
gramme of proceedings for 1903-4 session has been sent to us by the 
hon. sec., Mr. A. Davey. It is an exceedingly useful society, and 
we should say bids fair to become increasingly popular among the 
large class of practical men who rightly come under the title of 
"engineers-in-charge." There is some substantial fare arranged 
for, including a paper by Mr. W. Н. Booth on “ Liquid Fuel"; one 
by Mr. C. Wilson on “From Cotton-Wool о Candle-Power, the 
Evolution of an Electric Lamp”; one on Pumps,“ by Mr. 
р. R. Bjorling; one on “Gas Engines,” by Mr. Horace Allen; 
one on High Speed Engines" by Mr. W. Crawford; and 
finally a paper on “Cast-Iron Tanks" by Mr. W. J. Joner. 
But it is not to be all work and no play, nor is it to be limited 
to engineers-in-charge, for representatives of the sex which 
takes charge of the engineers are to have a very large share in 
the play of the session. On October 3ist, for instance, the 
commencement of work was signalised by a “concert and dance"; 
on January 16th there is to be further edition of “ Dance"; February 
27th has its “ concert and dance"; on March 19th comes something 
more serious in the form of an annual dinner, and the last day of 
April has been set apart for a Bohemian Concert. By following 
the papers and discussions the members should become more 
efficient as engineers, and discreet enjoyment of the lighter indul- 
gencies may make them whistle with а merry heart when in the 
engine room. 


Electrical Gold Dredging.—In the Engineering and 
Mining Journal for October 3rd, there is an abstract of a paper read 
before the American Institute of Electrical Engineers by Mr. R. L. 
Montague, who describes the methods that have been чо for 
the drecging of gold in various places, and gives the result of his 
experience gained for this class of work. There is probably not 
much demand for dredging of this nature in this country, but the 
figure for power required may be of interest as a comparison with 
dredging of other kinds. With the type of dredger in which the 
excavation is done by an endless chain of buckets, it is possible to 
handle 0:85 cb. yards of gravel (? per minute) per horse-power de- 
livered on board. Theload on the motors is an extremely variable one, 
and the special windings of motors and types of resistances are de- 
ecribed in the paper. For the operation of a dredger with buckets 
of 5 cb. ft. capacity, open connected chain, capable of excavating to 
a depth of 35 ft., with a 12 іп, centrifugal pump for elevating pur- 
poses, 135 Kw. should be available at the bus-bars on board the 
dredger for 24 hours a day if the plant is of the direct current type, 
or 170 кул. at 80 per cent. power factor where induction motors 
are used. 


Cape Town Exhibition.ä— We are informed that the 
directors of the International Exhibition now being organised are 
open to receive offers for lighting the grounds, &c., and communica- 
tions respecting the matter should be addressed to the managers, at 
Palmerston House, Old Board Street, E.C. The Belgian Govern- 
ment will take part olflicially in the exhibition, and will devote 
£40,000 to.the; purpose, 
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Wind Protection for Electric Cars.—The question of 
protecting passengers riding on the top decks of electric cars is 
receiving a great deal of attention at the present moment, and our 
readers will be interested in any attempt to deal with the problem. 
During the year we have seen various covers adopted, first by one 
authority and then by another, but all with doubtful permanent suc- 
cess; however the designs vary, thay all practically reproduce the con- 
ditions obtained on the old steam cars, which were very objection- 
able aesthetically, hygienically, and from the point of view of 
comfort. To avoid the heavy lumbering covered top and yet 
afford all necessary protection is the object of the wind-shield 
arrangement designed by Mr. Henry Mosley, general manager of 
the Burnley Corporation tramways. 

The car illustrated has been built by Mesers. G. F. Milnes & Co., 
Hadley, and is one of four now running at Burnley. Before the 
cars were built an “old” type of car was fitted with sail cloth and 
ran for some weeks, and the protection was so good that it was 
resolved to have four of a consignment of 14 fitted with the wind 
shield to see how the idea worked out in practice. The result has 


Oar PROVIDED wirH WIND SHIELD. (Reg. Design, 406,454.) 


been so satisfactory that the remaining cars are to be fitted, and 
judging from the favour shown by users, hand rail and grilles will 
soon be a thing of the past ia Burnley. 

A fault very common in the design of cars is the low hand rail, 
but recently the Board of Trade have shown a dieposition to have 
them raised, and probably it will soon be found general to have the 
“fenc3” 4 ft. 6 in. higb, as is the case here. 


The wind shield itself is constructed of wood and glass in lieu of 


the usual iron rail and grille, and its height is just sufficient when а 
passenger is seated to “bring” him below the top rail. The 
framing is made of well-seasoned straight-grained ash well framed 
toge'her, secured to deck by brackets of angle steel and by steel 
angles inserted between the vertical uprights, and at a convenient 
height diagonal stays are riveted, the other ends being secured to the 
roof of the car. The screen is glazed with } in. polished plate glass, 
fixed with rubber strip, and the lower part panelled in sheet-steel 
brought right down to deck, having scalloped openings at intervals 
on each side to allow drainage. The frame is protected on the top 
side by 1 in. x g in. convex iron, and the glass windows may be 


. protected inside by suitable railing, but so far this has not been 


found n А 

The end framing is arranged to receive the destination indicator, 
and the painting harmonises with the rest of the car. An additional 
advantage of the wind shield over iron rails and grilles is obtained 
by reason of the security from shccks due to live hand railing. 


The Elland Combined Electricity Works and 
Destructor.—Owing to the large accumulation of solid matter 
extracted from the sewage and tbe dry ashes and other refuse 
which, tipped into the Ainleys were rapidly becoming a public 
nuisance, the local authorities decided to put upa refuse destructor. 
Having decided upon this, the problem was what to do with the 
steam which might be generated from the furna^es, and after some 
consideration it was decided to erect an electricity works in con- 
junction with the destractor. 

The works have recently been opened, the total installation 
costing about £17,000. The destructor consists of two cells, capable 
of destroying one ton of refuse per hour. It is of the Meldrum 
regenerative type with two grates prepared for either top or front 
feel. It was the original intention to feed the destructor from the 
top, bat as the work progressed, the Oouncil saw the good work 
that was being done bythe front-feed type all over the country, 
that they decided, for the present, to forego the heavy expense of 
inclined roadways, &o, and to feed the cells from the front by hand. 

A Lancashire boiler, working at 200 Ibs. pressure receives the heat 
from the furnaces after passing through the usual flues and combus- 
tion chamber. A Babcock boiler has also been fitted with Meldrum 
furnaces for burning coke, breeze and other cheap fuel, and has a 
capacity of 14 tons per hour. The electrical equipment consists of 
two sets, each of a capacity of 140 xw., and there is also a 
storage battery, having a capacity of 700 ampere-hours. The works 
start with a fairly good load, and it is anticipated that they will be 
on а profit-making basis in the second year, \ 


Henley's New Premises.—We noted in в recent issue 
that Messrs. W. T. Henley's Telegraph Works Co., Ltd., had 
removed their warehouse and offices from the neighbourhood of 
Cannon Street, where they had been for so many years, to much 
larger premises at Blomfield Street, London Wall. The new ware- 
houses and offices have an historical int: rest, in that they have зеп 
for about 70 years the centre of the operations of the London Mis- 
sionary Society, and the scene of many of its thrilling experiences 
which were associated with the work of Dr. Livingstone, Dr. 
Robert Moffatt, and others. It is interesting to note that Sir Henry 
Stanley, the man who found Livingstone in the heart of Africa, 
is а director of the great electrical company which now occupies 
the old premises from which Livingstone had his send-off. 


Institution of Electrical Engineers (Birmingham). 
—The opening meeting of the session, which was to have been held 
on 18th inst., has been postponed. . 


Scientific Societies : Arrangements for the 1903-4 
Session.—The scientific and engineering societies in all parts of 
the country are now settling down in earnest to the work of the 
winter session, and there is so much of electrical interest in the 
programmes issued, that we have thought it worth printing a note of 
some of the more important papers and events arranged for :— 


Institution of Electrical. Engineers (Manchester). 


December 15th.—A. C. Eborall, * Polyphase Electrio Traction.“ 

January 19th.—A. 8. Giles, Coal Consumption in Central Stations.“ 

February 2nd.— W. Chilton, “Steam Turbines.” 

February 16:h.—J. M. McElroy, ‘‘Manchester Tramways Equipment: Line 
and Rolling Stock." 

February 26th.—Annual Dinner. 

March 1.t —H. L. Kirker, The Mersey Railway Multiple Control System." 

Mach 24th.—Joint meeting with the Liverpool Engineering Society. J. L. 
Hunt.“ Notes on the Design of Electrical Machinery." 

March 29th.— T. W. Sheffield, Safety Devices for Electric Traction." 


Inst lui ion of Electrical Engineers ( Leeds). 


November Igth.— 8. D. Schofleld, Combined Electricity and Destructor 
Stations.“ 

December 17th.—E Н. старрет, ** Methods of Charging for Electrical Energy.“ 

January 21st —H. Bohle, ** Alternators in Parallel.“ 

February 18th.—W. Emmott, ‘‘Some Experiments with Large Gas Engines.” 

March 10th. —H. A. Wraith, Description of an Electrical Equipment of an 
Engine Works.” 

April .-А. L. C. Fell, "Oil Extraction from Exhaust Steam in Boiler 
Feed Water.“ 


Society of Arts. 


December 2nd.—Sir Chas. M. Kennedy, ‘ Fiscal Reform." 
December 16th.—8ir Wm. Н. Preece, “ Science and Industry." 
Dates not fixed.—E. O. Sachs, Lessons to be Learnt from the Fire Brigade 
Appliances at the late International Fire Exhibition.“ 
Prof. C. V. Boys, Thermit." 
T. C. Clarkson, Steam Motors." 
March 7th, 14th, 21st. —Cantor Lectures.—Bertram Bloun Recent Advances 
in Electro-Chemistry."’ 


Junior Institution of Engineers. 


November 20th.—G. Canning—‘ Fires on Shipboard; their Chief Causes and 
Methods for Prevention and Extinction.” 

January 23nd.—J. F. Moulton, K. O., Presidential Address. 

Febru 6th.—H. Williams, Producer Gas-Power for Factories, Cold Stores 
and Freezing Works.” 

February 18th.—Arnnual dinner, 

March 4th.—G. C. Allingham, Some Practical Notes on Electric Storage 
Batteries.“ 

May 12th.—Conversazione. 

April 8th.—K. Gray, The Heating and Ventilation of Factories.” 


Glasgow Technical College Scientific Society. 


November 14th.—4A. Govan, ** Motor-Cars." 

November 28th.—J. H. Pocock, ‘‘ Some Remarks on the Willans Engine.“ 
December 5th.—W. Н. Booth, Superheat." 

December 12th.—A. A. Wynne, * Steam Turbine Machinery.“ 

January 9th.—A. G. Strathern, The Manufacture of Weldless Chains." 
February 6th.—Annual Dinner. 

February 20th.—A. MacLean. Modern Conceptions of Matter.“ 

March bth.— M. Pickstone, '' British Competition and Manufacture.“ 
March 19tt.—A. J. Lawson, The Diesel Engine for Marine Purposes." 


West Hartlepool Scientific Society. 


Novembre 14th.—W. C. Borrowman, The Absurdities of the Present System 

of Measures.“ 

December 12th.--W. Kennedy. Mr. D. B. Morrison's Scheme for the Advance- 
ment of mid urge ci 

January 9th.—J. W. Patterson, Boiler Feed Water.“ 

February 18th.—I. V. Robinson, Balancing of Marine Engines.“ 

March 12th.— Three - Wire System.“ 


Liverpool Engineering Society. 


Мотора 18th.—J. B. C. Kershaw, Fuel Economy from the Chemical Point 

of View.” 

Decent and.—E. J. Hidden, “Recent Telephone Developments in Liver- 
о oe 


December 16th.—H. W. Wilson, ‘Polyphase Working.” 

January 18th.—W. Norris, Motor Vehicles.“ 

January 20th.—H. 8. Meyer, Voltage Regulation in Alternating Current 
ants.” 

January 27th.—E. W. Marchant, “ Induction Motors." 

February 10th.—E. K. Scott, Electric Transmission from Water Powers.“ 

Кера 24th.—G. Balfour, Conduit and Surface Contact Tramway 
stems.” 

March 10ch.—J. R. Smith, Steam Boiler Failures.” 

March 24th.—J. L. Hunt, Notes on Design of Electrical Machinery." 


Society of Engineers. 
November 80th.—A. Gay, Mechanical Stokers.” 


Lectures.— Prof. О. A. Carus-Wilson, M. A., M. I. E. E., 
was to commence a course of lectures to the senior students 
of the Electrical Standardising, Testing and Training Institution 
upon Direct Оштеп Motor Construction yesterday. 
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The scale of charges was as follows :—For private lighting, for suc- 
cessive thousands of units per quarter, from 4d. to 2d. per unit; above 
5,000, 144. per unit, or on the maximum demand system, 4d. per 
unit for the first two hours and 13d. after. Public street lighting, 
24d., ard traction, 13d. per unit. Mr. 8. Wilmot Newington is the 


Personal.—The completion of the cable laying for the 
electric lighting and tramways at Glossop by Callender's Cable and 
Construction Со. has been marked by the presentation of a framed 
photograph of the employés to Mr. H. W. Pierce, a gold mounted 
umbrella to Mrs. Pierce, and a silver mounted pipe to Mr. H. G. 
Purkiss. 

Mr. R. E. Fisher, night manager of the Chelmsford Arc Works, of 
Messrs. Crompton & Co., who is leaving for Aston, Birmingham, bas 
been presented by the staff and employés with an 18-carat gold 
keyless watch. 

It is announced that Mr. R. E. Shawcross, A. M. I. O. E., has been 
ро Demonstrator in Electrical Engineering at King’s 

ollege. 

On Wednesday, the 4th inst., Mr. W. Booker was presented at the 
Electricity Works, Plumstead, with a handsome set of books from 
his late colleagues. He left these works, where he held the 
appointment of correspondence clerk, to take up a similar appoint- 
ment in the electricity works of the borough of Hampstead. 


Appointments Vacant.—A borough electrical engineer 
and manager is required for Poplar (£400); a tramways manager is 
required for Gloucester at £300 (rising to £450); assistant in the 
electrical engineering department at the Central Technical College, 
Exhibition Road (£150); temporary electrical draughtsman for the 
Metropolitan Asylums Board; mains superintendent for Bexhill; 
shift engineer for Bexley (£75). 


Obituary.— Engineers all the world over will hear with 
deep regret of the death of Prof. R. H. Thurston, the well-known 
American expert on steam engine matters. From the American 
exchanges just to hand we gather that on October 25th he had just 
returned from a brisk walk, and was awaiting the arrival of some 
guests who were to dine with him, when he suddenly fell into a 
stupor. All the efforts of his wife and friends to rouse him were 
useless, and death occurred before medical assistance was at 
hand. The late professor was 64 years of age, and had since 1885 
been director of the Sibley College of Cornell University, Ithaca, 
New York. Previous to that, from 1871 to 1885, he was Professor cf 
Engineering at the Stevens Institute of Technology. His work con- 
nected with steam engineering has been of very great value, and his 
contributions to the literature of the steam engine and the steam 
turbine—in the future supremacy of which he was a firm believer— 
are esteemed by English engineers as much as by American. 


THE CENTRAL STATION ENGINEER. 


Mn. Ligon, engineer at the Portsmouth tramway power station, 
has had his salary raised from £200 to £250 by the Corporation 
Tramways Committee. 

Aston U. D. C., on November 5th, appointed Mr. Tos. J. BALLARD, 
as resident electrical engineer, at a salary of £400 a year. 

The staff of the Lowestoft electric and tramway departmente, on 
November 5th, presented marble timepieces to Mr. G. A. BRUCE, 
residect electrical engineer and general manager of the tramways, 
and Mr. G. W. Strwarp, superintendent engineer, on their 
marriages. | 

Mr. T. B. NAYLOR, assistant electrical engineer to the Dudley 
Corporation, has been appointed successor to the late Mr. Marsh, 
who recently met his death under auch distressing circumstances, 

The East Ham U.D.C. has appointed Mr. Tuomas AITKEN (late 
P. & О.) to the post of mechanical engineer at the electricity 
works (at £180), and has increased the salary of Mr. W. R. ELLIOTT, 
station superintendent, from £160 to £180. 

On the 10th inst., at the office of the Electric Light & Power Co, 
Wellingborough, Mr. J. B. CLARKE, the managing engineer, was 
presented with a marble clock and illuminated address from the 
staff and friends on the occasion of his departure to take up a 
similar position at Stourbridge. Mr. A. С. Evans, in making the 
presentation, spoke of the goodwill existing between Mr. Clarke 
and the staff, and on their behalf wished him all success and pros- 
perity. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tne last returns of the Oldham electrical 


Oldham department show a considerable advance on 
Municipal those of the previous year. The traction 
Electricity supply, although it has not yet realised the 
Department. original expectations of its promoters, bas, at 


any rate, eclipsed the private lighting supply; 
the maximum lighting load was 768 xw., and traction load 975 kw. 

The revenue is nearly double that of the previous year, and with 
improved works costs, а gross profit of £12,612 has been earned, 
compared with £5,876 in 1902. 

Strangely enough, motive power supply in the district is prac- 
tically undeveloped, although the matter is under consideration by 
the Corporation, and should, in the ordinary course of events, yield 
а profitable business, 


borough electrical engineer. 


GENERAL STATEMENT. 


For year ending March 25th— 1903. 1902. 
Total capital expended £216,882 £108,309 
Number of units sold 980 "- we 2,869,812 1,042,055 
Equivalent No. of 8-c.P.lamps  ... is 54,154 45,389 
Number of public arc lamps Pus WEN 20 25 
Maximum load in x w. - is e. 1,743 Kw. 990 Kw. 
Revenue account— 
Gross revenue са ‘ike ; £26,279 £13,509 
» expenditure SE -— .. — £13,667 £7,633 
„ Profit oes iss wo. £12,612 £5,876 
Average price obtained per unit— 
Private lighting... oes iss 185 3 43d. 3'46d. 
Public lighting ... "- ii ave 2˙50d. 2:50d. 
Traction ... see ded Sis — 1:694. 2*00d. 


REVENUE ACCOUNT. 
1903, 
Gross. Per unit. 
Bale of energy sie ies 985 .. £25,764 216d. 
Meter rents, Ke. E ius бз iad 407 03d. 
Miscellaneous M —- MR T "- 108 "01d. 


Gross revenue £26,279 220d. 


Costs OF PRODUCTION. 


Gross. Per unit. 
Coal ... -" d “ee A 7 ... £5,975 50d. 
Oil, waste, water and engine room stores 551 044. 
Salaries and wages incurred in generation and 
distribution ас ses 81 өз .. 2,248 19d. 
Repairs and maintenance of machinery, build- 
ings and plant d без 95 2, 655 22d. 


*. £11,429 "95d. 
1,216 12d. 


Works and distribution costs 

Rents, rates and taxes  ... Sis des 

Manage nent expenses, salaries of engineer and 

clerical staf ... кР xs те m 427 03d. 
General establishment charges, including sta- 
tionery, printing, law, insurance, bad debts, 

&c. ate iei a к sss si 595 "05d. 


Total works costs ... . £13,667 1:15d. 


PROFIT STATEMENT. 


To interest on loans, e. sigs we £4,953 
To sinking fund ... T s i a 2,988 
To surplus on year’s working carried forward ... 4,071 


Gross profit ... oes - *. £12,612 


The gross profit on the year’s working amounted to £12,612, and 
after meeting financial charges a surplus of £4,671 remained, which, 
with the balance from the Jast account and bank interest amounting 
to £1,490, makes a total balance in hand of £6,161. | 

The department also possesses a reserve fund amounting to 
£4,969. 


THis year's returns of the Nelson electricity 


Nelson department include & traction supply for the 
Municipal first time, and as a result the output is more 
Electric than treble that of the previous year. The 

Supply. Corporation supply in bulk to the Brierfield 


U.D.C., and also to the tramways from Nelson 

to Brierfield, and the Barrowfield and Nelson Light Railway. 
Ав а result of the improved conditions of supply works cost per 
unit have decreased from 2:53d. to 1:54d., and despite the greater 


output, total only £2,055, as compared with £1,015 last year; the 


gross profit has correspondingly increased to £2,327, аз compared 
with £879 in the previous year. Mr. W. Alan Fraser is the borough 
electrical engineer. 

GENERAL STATEMENT. 


For year ending March 8lst— 1908. 1902. 
Total capital expended es . £59,753 £42,919 
Number of units sold— 

Private lighting, &c. ... 137,670 92,708 

Motive power ... ш» vos 6,371 2,500 

Traction ... ; Mis x 176,422 — 

Total number of units sold А 320,463 96,208 
Equivalent No. of 8-с P. lamps connected 15,500 12,500 
Н.Р, of motors connected iis En 80 134 
Maximum load in xw. iss n vs 360 146 
Revenue account— 

Gross revenue ... "m к ene £4,382 £1,694 

» expenditure - jus x £2,055 £1,015 
n profit wae isa n : £2,327 £579 


Gr?) - eo’ чот 
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REVENUE ACCOUNT. 


1903, 
Gross. Per unit, 


By sale of energy 065 [EX] e006 eee eee £3,590 270d. 
Meter and motor rente БЕ X 7 95 :07а. 
Wages, materials, superintendence, ёс. asi 697 52d. 


— шоу. 


44,382 3:29d. 


Gross revenue bus T 


Совт oF PRODUCTION. 


Gross, Per unit, 
Coal Ke. sa iss sai sis .. _ #602 45d. 
Oil, waste, water and engine room stores eee 156 12d. 


Wages incurred in generation and distribution 145 114. 
Repairs and maintenance of buildings, machinery, 


and plant... "m T Р dns 473 '85d. 
Works and distribution costs jus e. £1,376 103d. 
Rent, rates and taxes ... "m - i$ 148 11d. 
Management expenses, salaries of engineer and 
clerical staff us "T T" sats 85 337 25d. 
General establishment charges, insurance, law, 
printing and stationery... T i wae 194 15d. 


Total works costs * £2,055 1:64d. 

Despite the great improvement in gross profit, the department, 
after meeting the increased financial charges (i. e., £2,843 as com- 
pared with £864 last year) made а net loss of £516. This, how- 
ever, is the first deficit since 1893, the opening year, and in the 
interval the department has contributed its net profits, amounting 
to £1,273, to the general district rate. 


Pnorrr STaTEMENT. 


Interest on loans re - Vas .. £1,481 

Sinking fund ... ee - 25; vis 1,862 

Deficit on year's working ix e 516 

Gross profit ов eon eee ees £2,327 
CITY NOTES. 


Edison & Swan United Electric Light Co. 


Mr. Henny WOLFENDEN presided at the annual meeting held at 
Winchester House last Friday. In moving the adoption of the 
report, he said that last Christmas Mr. Ellice Clark was compelled 
under medical advice to retire from the chair of the company, 
but he retained his seat on the board. Mr. Wolfenden, himself, was 
then elected to the chair. They had not been able to hold the 
meeting earlier; every effort had been made to do so, but the great 
detail involved would preclude having the meeting earlier than 
October, and they would endeavour to keep to that date in future. 
The accounts were presented in a different form from those of 
previous years; the detailed profit and loss account had been 
omitted, only the balance to net revenue being stated. That change 
was foreshadowed in the chairman’s speech last year, as the 
expediency of giving the figures of an industrial undertaking was 
somewhat doubtful. The balance of profit or loss carried to net 
revenue was the fi which was of most interest to shareholders, 
and he hoped that they would agree that the alteration was the 
right thing in the interests of the company. The year’s sales showed 
a decrease, but that deficiency was more than recouped by economies 
in costs of production and other expenses. Since June 30th the 
sales showed improvement as compared with the corresponding 
period of 1902. The net result of the year had been that they 
carried to the credit of net revenue account £30,834, as against 
£26,312, an increase of £4,522. That balance had been arrived at 
after pricing the stocks upon prudent and conservative lines; any 
articles which, owing to market fluctuations or lessened cost of pro- 
duction, or from other reasons might be considered as being lower 
in value, had been written down accordingly. The directors 
believed that no further reductions in the pricing of the stocks 
would be necessary unless some unforeseen circumstances arose such 
as the falling value of raw materials, or decreased cost of manu- 
facture and so on, which they did not anticipate. Debenture 
interest was £18,760. Depreciation at the rate of 1 per cent. had 
been allowed on the freehold and leasehold property, at 6 per cent. 
for plant, and asum had been set apart as a reserve on account of 
bad and doubtful debts (as stated in the report) The chairman 
said that his experience of manufacturing works had been that 
liberal appropriation for depreciation had always made for the 
solidity of a business, and in the long run would not be regretted. 
They had also applied £6,174 in reduction of value of stocks after 
pricing them as previously named. Some portion of that amount 
represented the ordinary depreciation which necessarily was 
always going on to a greater or less extent consequent upon change 
of fashion, alteration of design, &c., in some of the goods in which 
the company dealt. In regard to the stores at Ponder’s End, parte 
of machines, &., in store upon which work had been commenced or 


ordered prior to the present board taking office, these were taken 
into stock in 1902 at the prices of partially-finished work, as the 
intention then was to utilise them to completion, but 
afterwards 16 was deemed best not to do во, hence they had now 
been tak n at scrap value, and the special charge on that account 
should not recur. Sundry creditors and credit balances figured 
£19,942 smaller than last year; on the other side of the account 
they had owing to them an amount which was lower than last year 
by £12,642. What they might call the cash position was that they 
owed £26,103 and had £85,000 in hand or realisable to deal with. 
After giving а few facta relating to the Altrincham electric supply 
undertaking, the chairman said that the stocks aad plant together 
represented £245,516—8 reduction of £5,162 as compared with last 
year. Objection was made that the stocks were disproportionately 
large, as compared to the turn-over. The matter was having their 
closest attention, but the stock included not only finished goods for 
Bale, but all stores in progress both for lamps and engineering at 
factories. The cost of establishing the business was brought forward 
at the same figure as before. Shareholders had expressed a desire to 
Bee that figure written down. To deal with that and other balances 
might involve writing down the capital, but as they did not propose 
paying any dividend, they did not propose to do that at the present 
moment. Competition was very keen, but they were in a stronger 
position than had been the case previously. They were making 
steady progress, and that progress continued up to that day. They 
were getting stronger daily, and they looked to the future with 
confidence. 

Mr. ELLICE CLARK seconded the report. 

In replying to some critical and other observations made by 
shareholders, the CuaIRMAN said that one speaker had asked 
whether they were prepared to consider the policy of closing 
branches. 16 was not а question of one or two; they must deal 
with the thing broadly, or not at all. It involved other considera- 
tions, and they had given the matter close and careful attention, and 
they were not at the moment prepared to close the branches unless 
shareholders insisted upon it, as it would not be for the company's 
interests. In regard to lamp manufacture, he was perfectly satisfied 
that the company could produce lamps in competition with anyone 
in the world ; he would not have said that two years ago. Mr. Lea 
Smith had asked were the stocks down to bedrock. He would not 
say that they had nothing obsolete; the prices were all down to 
bedrock absolutely. The company's position was better because of 
the decrease of general working expenses, and the increase in 
revenue. As to writing down the capital, that was a matter which 
they would act upon if the shareholders gave the mandate. They 
should not act upon it prematurely ; they would know more shortly. 
The stocks—that was finished goods and work in progress—stood at 
£175,000, and the plant at £97,340. The main items of the stocks 
had been gone over by the board, but every screw and nail had not 
been valued by them. The three directors drew £3,000 between 
them as their fees. 


St. Helens and District Tramsways Co, 


Мв. J. B. ATHERTON presided at the fourth annual general meeting 
held at Liverpool. When moving the adoption of the report, he 
stated that the total receipts for the past year amounted to :£36,926 
as compared with £30,771 in the previous year. In the year before 
last the net profit was given as £1,660, which was about £1,100 short 
of paying the capital redemption policy premiums, amounting to 
£2,720 per annum. In the past year the net balance was £2,734, 
which was a little over the amount paid in redemption policy pre- 
miums, or something like £1,200 better than in the previous year. 
The result would no doubt have been much better but for the con- 
tinuous bad weather. They had also had an accident, which cost 
the company £500. Up to the present time the company had paid 
£15,000 towards the capital redemption policy, and in this way 
the capital of the shareholders was being safeguarded in the best 
possible manner. 

The report and balance-sheet were adopted. 

Mr. J. B. Atherton, the retiring director, was re-elected, and the 
auditors, Messrs. Chalmers, Wade & Co., were re-appointed. 


Prospectuses, 


The Sunderland District Electric Tramways, Ltd., has been before 
the investing public this week with an issue of 750 first debentures 
of £100 each at 5 per cent, 100,000 £1 6 per cent. cumulative pre- 
ference shares, and 100,000 £1 ordinary shares. The company has 
powers to lay 19} route miles of 4 ft. 84 in. electric tramway in the 
large and populous colliery district in the neighbourhood of Sun- 
derland. The engineers to the company are:—Messrs. D. Balfour 
and Son, of Newcastle; Messrs. Handcock & Dykes; and Messrs. 
Harper Bros. & Co. The list was to close yesterday. The con- 
struction of part of the lines is now in progress. The equipment 
is being undertaken by the Electric Conversion Syndicate for 
£227,500, who received tenders from Messrs. Krauss & Son, and 
other contractors, for the permanent way, power station building, 
equipment of line, and 30 double-deck cars for the sum of £202,500. 
The Conversion Syndicate are the vendors together with the Ito 
Syndicate, and the United Kingdom Tramway, Light Railway and 
Electrical Syndicate. The vendors take £36,500 in cash for the 
prov. order and for the works already carried out. 

Messrs. Glyn, Mills, Currie & Co., on behalf of the Metropolitan 
District Railway Co., invite subscriptions until to-morrow (Satur- 
day) for £500,000 4 per cent. perpetual debenture stock. The work 
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of converting the railway from steam to electricity is steadily pro- 
gressing, and the engineers anticipate that the whole system will 
be equipped and ready for working by the end of next year, It is 
intended to provide eventually on the main line a service of 40 
trains per hour, as agaihst 18 trains now running, and on each of 
the five suburban western branch railways a 10 minutes' service. 
During the year ended June 30th last the passengers numbered 
43,203,584. When the system is electrically equipped and in full 
working order, the company expects to carry at least 100,000,000 
passengers per annum. It is intended to apply part of the net 
proceeds of this issue for the general purposes of the company, and 
the balance will, from time to time, be paid over to the Under- 
са Electric Railways Co. of London, Ltd., for the work of elec- 
ification. 


Eastern Extension, Australasia and China Telegraph 
Co., Ltd. 


THE report for the half-year ended June 30th states that the gross 
receipts amounted to £265,009 against £283,856 for the correspond- 
ing half-year of 1902. The working expenses, including £29,613 
for maintenance of cables, absorb £138,516 against £121,237 for the 
corresponding period of 1902, leaving а balance of £126,582. From 
this is deducted £5,955 for income-tax, and £11,771 for interest on 
debenture stock, &c., leaving £108,856 as the net profit for the half- 
year. After adding £37,180 brought forward, there is an available 
balance of £146,036. Two quarterly interim dividends of 14 per 
cent. each, amounting to £75,000, have been paid, for the half-year, 
leaving a balance of £71,036 to be carried forward. The agreement 
concluded with the Australian Federal Government, for extending 
to Melbourne and Brisbane the privilege enjoyed by the company 
in other State capitala of Australia of dealing direct with the tele- 
graphing public, has been formally approved by tbe Federal House 
of Representatives, but the Senate has deferred coming to a definite 
decision upon it pending the result of а conference to be held 
between the interested Governments to consider what effect the 
agreement may have upon the British Pacific cable, and other ques- 
tions. Meanwhile the tentative arrange ment come to with the 
Federal Government by which the company is allowed to work a 
special wire between Adelaide and Melbourne апа to deal direct 
with the public in the latter city remains undisturbed. 


West India and Panama Telegraph Co. 
Tue directors’ report for the half-year ended June 30th, 1903, to be 
submitted to the meeting on November 18th, reads:— 


The directors submit the accounts for the six months ended June goth, 1908. 
The amount tocredit of revenue is £384,903 10s. 11d., against £28,970 17s. 9d. for 
the corresponding half-year of 1902. The expenses have been £28,051 145. 2d. 


avainst £22,990 158. dd., leaving a balance of £11,651 16s. 9d., to which is added | 


£2,127 148. 4d. interest on investments, and £1,914 28. brought from last account 
making а total of £15,893 138. 1d., with which it is proposed to deal as follows: 


Payment of 88. pershare on account of arrears of 
dividend to June 30th, 1903, on the first preference 


shares .. we - ss г Ms а . £13,825 4 0 
Balance to current half-year's account .. eo T 8,060 9 1 
£15,998 18 1 

This will leave the following dividends in arrcar :— 
On the first preference shares sis ee . 3,456 6 0 
On the second preference shares ee ee ee 8104 4 0 
£11,860 10 0 


Owing to the greater quantity of cable used, the expenses of repairing cables 
during the half-ycar amounted to £9,761 10s. ld., being £802 7s. 8d. more than 
those for the corresponding period. The company's new cable steamer, the Henry 
Holmes, arrived in the West Indies in June to relieve the Nerinuton, which was 
thereupon brought back to England and her charter terminated. The West 
India colonies are hopeful that the International Convention for the abolition 
of foreign sugar bounties, which came into force last September, will be bene- 
ficial to them when it has had time to come fully into operation. 


Stock Exchange Notices.— Applications have been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to:—Dick, Kerr & Co., Ltd.— 61,000 6 per cent. cumu- 
lative preference shares of £5 each, fully paid, Nos. 1 to 61,000, and 
£300,000 43 per cent. debenture stock And to allow the following 
securities to be quoted in the Official List:—Bath Electric Tram- 
ways, Ltd.—59,394 5 per cent. cumulative preference shares of £1 
each, fully paid, Nos. 1 to 59,394, and 75,606 preferred ordinary 
shares of £1 each, fully paid, Nos. 75,001 to 150,606. 'The Com- 
mittee (1) appointed special settling days as under:— Wednesday, 
November 11th.—Charing Croes and Strand Electricity Supply 
Corporation, Ltd.— 40,000 “ City Undertaking " 44 per cent. cumu- 
lative preference shares (1903) of £5 each, fully paid, Nos. 40,001 to 
80,000; London United Tramways (1901), Ltd.—Further issue of 
£206,000 4 per cent. first u ortgage debenture stock; and ordered 
same to be quoted in the Official List. 


STOCKS AND SHARES. 


Wednesday Evening, 
Unit the Bank of England advances its discount rate to 5 per 
cent., there are sure to be regular apprehensions of tighter money 
as each Thursday comes round, and, perhaps, the best thing that 


can happen is for the Bank Rate to rise, thereby putting an end to 
the uncertainty. Business is hardly likely to be more restrained 
than it remains at present, and investment markets have practically 
abandoned hopes of better trade for the next few weeks. As things 
are, the New Year is the star upon which the Stock Exchange fixes 
its anticipatory gaze in regard to a general revival of public interest 
in the markets. 


Fortunately for itself, the Telegraph market has a feature of 
exceptional strength in the Anglo-American Telegraph Co.’s trio. 
The Ordinary stock is up 3 points, the Preferred 2, and the 
Deferred 1, this latter, of course, being much the heaviest advance, 
having regard to the proportion of prices. The rise is dne to an 
idea that the dividend on tbe Deferred—the “А ”—вїосЕ may 
reach as much as 5в., as against one shilling paid last February. 
Besides this, it is pointed out that the company's reserve fund bas 
nearly reached the million pounds at which the market understands 
it will be allowed to rest, profits thereafter being diverted to the 
Deferred stock, instead of going to swell the reserve, as at present. 
There is, of course, nothing new in this, nor has the company's 
business recently attained to such a volume as to make so sudden a 
rise in prices thereby justified. But the market happened to be 
short of stock when a few buyers came along, and it required little 
demand to advance the quotations materially. As though in 
defence of the jump, the dealers draw attention to tke fact (hat 
Anglo A” pays а dividend and yet stands much lower than such 
things as Chatbam Ordinary, Little Trunks or Erie Common shares, 
none of which are likely to receive a distribution for years to 
come. 

Direct United States Cable shares have not ву mpathiced with the 
rise in Anglo descriptions, but Submarine Cables Trust certificates 
have recovered the point they lost last week, while Globe Telegraph 
Ordinary and Preference are both a } easier. West India and 
Panama First Preference are 5s. better upon the dividend of 8s. per 
per share on account of arrears. 

Of the Eastern group, China" shares fell 108. upon the issue of 
a report showing a decrease in takings and an advance in expendi- 
ture, That this would be the case was pretty well known in 
advance, but such pre-knowledge failed to вате the price from fall- 
ing, although the Debenture stock bas gained a point. Eastern 
Telegraph Ordinary is down the same amount, sympathetically 
with the weakness in China” shares, but here, again, the Deben- 
ture stock has improved. 

National Telephone Preferred at 101 is better, and Orientals ү, 
easier. 

The Sunderland District Electric Tramwaye, Ltd., appeals for 
4200, OCO in equal amounts of Ordinary and Preference shares, and 
£75,000 in 5 per cent. debentures, but no market has been made in 
any of the issues up to the present. It may be pointed out that the 
Electric Conversion Syndicate is to receive £12,500, payable as to 
£8,000 in cash, and £4,500 in cash or fully-paid ehares, for 
guaranteeing a minimum share subscription of 150,000 shares, which 
is equal to about 84 per cent. Even if part of this commission 
should be paid in shares, the rate looks substantial enough in all 
conscience. 

In the Home Railway market, Waterloo and City stock has fallen 
2 per cent. upon a sharp relapse in London and South-Western 
issues due to an offer of both Ordinary and prior-charge securities 
at unpopular prices. Central London Ordinary is 2 down upon aslight 
pressure to sell. But the principal interest in this market revolves 
round Metropolitan Consolidated, which, in a market otherwise 
weak, has been steadily bought upon the capital traffica, and the 
approach of electrification. The price has risen 2 to 84 since we last 
wrote, but the improvement has extended no helping hand to 
Districts, which are lower at 31. New District 4 per cent. 
Debenture stock is offered to the public at par, and there is no 
premium on it in the market. 


Amongst the Electiicity Supply shares, Metropolitans at 174 have 
receded the fraction, the increase in the Progressive party in the 
Marylebone Borough Council being regarded with suspicion. 
London Electric Preference are down 4, and two or three of the 
Debentures have come on offer, with the consequence of point 
losses here and there. 

Traction shares remain quietly firm, without much variation. 
Metropolitan Electric Trams are weak, and have been done at 
at 3s. 9d., while New General Traction Ordinary have dropped to 
the rubbish quotation of 0—4, the Preference being dull at 2. 
Potteries Ordinary were bought on Tuesday at 9}, and the Pre- 
ference are about the same price. Cape Electrics have fallen still 
further to 2 middle, on the report to which we drew attention last 
week. Calcutta shares are 64, and at 44 Anglo-Argentines keep 
steady. British Columbia Electric Railway Deferred is a point 
easier at 843, and British Electric Tractions are unaltered on the 
week. Castner-Kellners have relapsed to 15s., the interim dividend 
on the Ordinary shares having been passed. 
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SHARE LIST OF ELECTRICAL COMPANIES, 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Businees done 
Present NAM, or | Dividends for the last | Сун, | солаш | Week ended 
наш, Share. three years. Nov. 4th. Nov. llth. Bet 
i 
19)0, | 1921, | 1909. Ноо Lowest 

67,100 | African Direct Telegraph, 4 % Debs. E " Ся T .. | 100 we x sa 99 —103 99 —103 s 

2.000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 А s à 10 ats ss ss 24— 34 94— 84 T T 
119,700! Do. do. Б 9% Debs., Nos. 1 to 1,950 Rec. - ә 100 А 70 — 80 70 — 80 ee 
78,840 | Anglo-American Telegraph А © on os - .. | Stock | 84 618. 60/6 46 — 49 49 — 52 42 

B.106,580 Do. do. do. 6 G. Pref, ee <a ЗЯ vs .. | Stock | 6 $ 6 96 91 — 93 93 — 95 924 
8,106,580 Do. do. do. Deferred ee ee ve ee ee Stock бв. ry 1/- 1 T 77 — ] 8 74 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. 25 s id Ex ae 5 5% 5 6 96 43— bi — à 
18,838.80 $ | Commercial Cable ds .. | 8100 8 96 8 8 96 145 —155 145 —155 " 
1,841,209 Do. do. Sterling 500 year 4 [4 Deb. Stock Red. .. Stoch Í xx S 90 — 93 90 — 93 923 904 
16,000 | Cuba D a "i ES s АЕ oe ee ; 10 44% 4% 64% 7— 8 7— 8 7 
00 Di цо; i hT 10% Pret. eec ee ee ee ee ee e a 4% 43, 43 16 — s 16 e 17 ee 
.* irect panis elegrap ee oe ee ee ee ee е oe 
6,000 Do. do. 10 Cum. Pref, ee ee ee ° 5 . ee 1 — 8 7 ee 8 oe 

80,000 Do. do. 43 Debe. ee ee ee ee ae o0 ee ee ee 9 —102 96 —100 ee 

60.710! | Direct United States Cable 20 8196 8196 8196 10% — 102 104 — 101 104 s 

87,800 | Direct West India Cable, 44% pet Deb, within Nos. 1 to 1,900, Red, | 100 se z .. 99 —102 89 —102 .. .. 

4,000,000 | Easte:n Telegraph, Ord. S „ „6 de T .. | Stock | 7% 7 96 7 96 123 —128 122 —127 125 1225 

1.955,565 Do. 84 Pa Stock ee ee ee 100 ee ae ee 83 с, +9 86 == 89 R74 

p | кыш Con ro EL та та | т S LIES MEE 
" astern Ex on, Aus asia, an a Telegra ae a — 1 12 11 

890,000: Do. 4 96 Deb. Stock p Stock M vs s M —107 195 —108 106 е 
800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8, 000, red. 1909 | 100. PE ae 99 —102 99 —1(2 = € 
900,000! Do. do. 4 ве Mort: peut (Mauritius Sub.) 1 to 8,000 95 oe ux e Án —101% 98 —101 % z m 
180,277 | Globe Telegraph and р СИИИ Е 10 559% | 64% e |0} х ва 9 © 8H 
1 30.049 Do. do. ius Pref. ee ee ее °з ee 10 oe ee ее 12 12 IM 18 1214 124 
160,000 | Great Northern Telegraph, of Co we o we | 10 |15% |15% 123% — 984 " RE 

62,500: | | Halifax and Bermudas Cable, 4$ 96 ri Mort, Pt Mio noe } 100 ЕН М Ж —102 99 —102 a 

17,000 | Indo-European Telegraph : eo. 4] 95 10 10 % | 10% | 86— 39 xd 86 — 39 peg 3273 
102,000! | London Platino-Brasilian — 6 96 Debs. :; | 100 gs ч - 98 —162 98 —102 s | 

1, National Telephone, Pref. se AS. cA el 100 56% | 5% | 6 9) —101 100 —102 1018 99 
1,968,667 Do. Def. эл ae " s ..| 100 ee Кы 44 71 — 16 71 — 16 754 74 

15,000 Do. do. 6 Du. Ist Pref. .. vs P ex x 10 6 6 6 18 — 14 18 — 14 

15,000 Do. do. 6 Cum. 2nd Pref. © ss 10 6 6 6 18 — 14 18 — 14 Я 
250,000 Do, do. 5 % Non-cum. 8rd. Pret., 1 ‘to 950,000 es - b b 5 5 5 — 5 5 — 6} 5 
000, 00Cl Do. do. 2 Deb. Stock Red. ee ees ee ee Stock Bà 84 83 93 TS 95 93 рад 95 94 Ы 
f 000 Do. do. Deb. Stock Red. oe 4 | 100 4 4 4 102 —104 102 —104 102; 102 
179,313 | Oriental Telephone i Elec. Nos. 1 to 171,504, fully paid „ 1 6 6 6 96 $- 1 xd H— 45 e 

50,000 Do. do. do. 6 ^ Cum. Pref. ee ee 1 oe oe oe 1 — là —— .. oo 
100,000! | Pacific and European dels 4% Guar. Debs., IT 1,000 eo ee | 100 - e ee 97 —100 97 —100 oe А 

11,889 Reuter's ee oo ee ee ee ee oe ee 8 5 5 96 ee 14 m Tà ae к 

8,808 Submarine Cables Trust ee ee ee ee ee ee Cert. oe oe ce 115 —120 118 —121 ee 

63,000 | United River Plate Telephone . "ide b 7% 7 | 7% d- 6 6 53 - 

40,000 Do. do. 596 Cum. Pref., Nos. 1 to 40,000 a 6 ea Pe 41— 63 6} 5, ә 
179,947! Do. do. 6 % Debs, oe ee eo ee oe Stock es ee oe 104 —107 104 —107 ео ` ee 

15,609 West African Telegraph, Shares 10 Vx cs 2% 5— 6 5— 6 m 9 
150.000! | West Coast of America, 4% Debs., Lto 1, 500 guar. by Bras, Sub. Tel. 100 ee oe xs 95 — 98 95 — 98 97 es 
967,980 | Western Telegraph, „Lid., Nos. 1 to 207,990 e. 0% owe] 10 7% | 7% | 7% 12 — 124 12 — 124 128 12% 

76,0001 Do. T Debs. 9nd series, 1906 ee ee ee 100 ee ee ee 100 —108 100 —103 ee ae 
400,000 Do. до. Deb. Stock Red, ee ee ee ео 100 ee ee ee 98 —101 k 98 —101 ee ee 

88,821 | West India and Panama паноа С" 10 i% T .. 8 - — 4 Ya 

84,568 Do, do. do. 6 % Cum. 18 Pref, - s 10 và a З 6 — (j— 67 6% 65 

4,669 Do. do. do, 6 Cum. 9nd Prof. е ee 10 ee ee ee Bà— == 13 ee ee 

80,000! Do. do, do, b Debs., Nos. 1 to 1,800 e» 100 е6 ee ee 101 —101 101 —104 ee ee 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

23,000 British Aluminium 7 % Cum. Pref. .. iv. ox. E T АА ж 44- 5h Pi EL e. . 
800,000 Do. do. 596 1st Mort. Deb. Brock Red. i $a Stock T s T 85 — 89 “з T 
100,000 | British Electric Traction : TE" a 10 9% | 995, | 8% 112— 12 Tu 13 113 1178 
100,000 | Ро, do. 6 баш, Pret. |. sno nl 10 s 5 x 11 — 113 11— 113 11 ni 
600,000) Do. do. ЕЗ эша De Debenture Stock  .. .. | Stock T ЗР ex 120 —123 190 —123 1221 1214 
100,000 | British Insulated and Helte Cab is i sx b 16% 10 10 d-— 6} t lm 6; 6g 25 
100,000 Do. do. 6 95 Cum. Pref. ee ae ee @e 5 ee ee oe 57 5 — 5; oe ee 

50,000 Do. do. 44% ка Mort. Deb. Red.. oe e os s 100 Wie T e 102 —105 102 —105 ici cs 

60.000 “Вгозгөй, Lindley & Co., ee ee ee oe ee £1 8 Nil ae ae 14 A ee ee 

50,000 Do. do. 05 Cum. Prei. 21 | 6 6% | .. | 14/6 10 15 11 vo 1% с 
105.781 Brush Electrical Engineering, О . 1 to 105,781. ss d: sa 2 б Nil Nil — 1 #— 1 tá s 
150,000 Do. Non-cam, 6 q. Prei. ea ев ee 9 6 8 % 6 % J} = 1 11— 1 oe 
125,000. Do. 40, 4 Per р. De b. Stock ee ee ee Stock ee eo oe 9 — 00 97 —100 ee oe 
125,000, f pub ad Бер Stock .. .. | Stock С 85 — 65 — 90 А 
85,000 Caliender's Cable Construction > ares os T ex b 15 „ 20% 15 11 — 12 xd 113 — 11 Я 

40.000 Do. do. % Сиш, Pref. ee b ee ee ee T 52 d b 53 
90,000! Do. do. de "e % Ist Mort. Deb. Stock Rad. .. | Stock don és kis 106 —110 106 —110 19 

3,500,014 | Central London Railway, Ord. Stock “> oe v. e .. | Stock Я 4 4 4 % 95 — 98 93 — 96 95 9:4 
494,098 Do. do. 4 96 Pref. Stock . ee ee ee es Btock eec 4 4 9) —102 99 —102 1 £94 
494,998 Do. do. Det. do. eo ee ee ee ee Stock ee 4 4 2 99 —102 99 —102 

1,880,000 | City and South London Railway... T T ee oe -- | Stock | 13 2 Bi 51 — 58 51 — 53 52 503 

85,000 omen X Co., X4 x: хо, ш ы à ax £106, Fi 8 7 5% 11— $1 11— 2} > - 

А P ort. Reg. Debs., 0 an ЕС "E 
100,000! 1 to 11,000 of £50 red. ө ө ө 10 —104 100—104 . 

99,261 Edison & Swan United Elec. Light, A ” shares, £3 paid, 1 to 99,261 6 Nil ss 0 — 0— i ө we 
17, 189 Do. do. „A shares, 01—017,189. . er Nil ee 14— 1— 2 ME es 
844,033! Do. do. 4 % Deb. Stock Red. 100 RA W js 72 — TI 72 — T 74 733 
100,000! Do. do. KT m Deb. бада кот. Certa. ‘all рі. 100 vs "t "T 76 — 81 46 — 81 we А 
112,100 | Яесќгіс Construction, 1 to 112,1 ES a 9 6% 6% 6% 1 12 1 12 ES . 
81,890 Du. do. 7 Cum. Pref., 1 to 81,890 ee ee ee ee oe 8 Tar З eo eo 
82500! Do. do. 4 o Porp. let Mors, Deb. Stock stock in ү! 97 —100 97 —100 2 "i 
25,000 | Genera) Electric Co. (1 At: Cum. Pref. ы is $a ө 10 5% 5 % 5% 93 — 101 91— 10} uS s 
900.000 Do. do. 4 Mort. Deb. ee ee ee ee Stock ee Ye ee 96 — 99 96 — 99 ee ee 
85,000 Henley's (W. T.) Telegraph Works, Ord. ix “a is 5 20 20 20 14 — 15 14 — 15 vs у 
85,000 ро. до. t Kort eb. 28 is is 5 4 © PE 5— 54 5 — 53 5 vs 
45,060 Do. do. 4 rt. Deb. Stock T .. | Stock Rm м ix 108 —112 108 —112 Ж | 

50,000 | (ndia-Rubber, Gutta-Percha а Telegraph Works 10 10% [109% 10 134 — 193 154 - 194 18,; 183 
800,000? Do. do. do. 4 96 18 Mort. Deb. 100 Se - m 100 —108 100 —108 100 т" 
81.000 perenne! Overbeai Railway, Ord. . TIPP 10 8196 1496 14% 48— 44 11— 4 T * 

10,000 Do. do O. Prel. £10 paid ee ee ee o. 10 ee ae . 101 — 107 104 аш 10 А * 
87,850 “Telegraph 8 and Маши: 12 174% 20 20 % B4 — 37 84 — 37 354 311 
150,000. Deb. Bds., "Nos, 1 tort, 500 Red. 1929 100 • à. E" ee 100 —103 101 —104 ee 
640,000; | Waterloo & City Railway, ora. Stock as oe oe - . | 100 8% 8% 84% 93— 96 91 -- 94 9J 92 

t Quotations on Liverpo l Stock Exchange. 1 Unless otherwise stated all shares are fully paid. € From Manchester Share List. 


yt Een c 


Bank rate of discount 4 per cent. (September 3rd. 1903). 


p 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).—ELECTRICITY SUPPLY COMPANIES. 


Present Btock | ividends for the W 
МАМЕ, or ons Quotations week ended 
g Share, last three years. Nov. 4th. Nov. llth. Nov. llth, 1908. 
t 1600. | 1901. | 1902. Highest.| Lowest 
100,000 | Blackheath ane Greenwich Dist. Electric Light, Ord... ы э 1 a ee © i 1 i ee >. 
190000 | B & Kensington Eiet i Light Ban Озон . 8 | 63 "% | 8% pA —10 110 — 10 їз * 
| rom п 0 t Sup. e to 90, ee 5 8. A ЫБА t 
80 000 — 4 Strand Electricity В oe X 3 к кз 10 % 9 — 95 E 00 i 
й ап ty Bupply эе vs es = == se 
,000 0. do. & Cum. Pret. е• b ee ‚5 ee d- 91 54— se 2 
40, 000 8 “ Puy Undertaking " Cum. Pret. ee 5 е» ee ee b 43— 5 ee 2 8 
кш Pe „Do ee 40. 4 % Deb. В Stock Rec... 100 5 z a ar 104 —106 105 1044 
е ec y upp yp ee ee oo et 
"90,006. | City of London El trio Lig ie oni ot i TY E | 10 % | ва ES 129 103 191 "io 16 10 
ty о п ect U —. ?» ee eo 5 — 
40, 000 Do. i te ee [E 10 6 ‚* es 13 — 14 f: — 14 T 13} 
400, 000 Do. Deb. “Жа, Ве; n. at 115) all paid .. а <a vs 25 КА 122 —127 122 —127 oe e 
800,000 Do. A and Deb. Stock, Prov Certs., all paid . ..| 100 P4 M ©» 102 —105 103 —105 ys е» 
000 | County ої London & 1 Pror, Electric, L hting, Ord. 1—40,000. . 10 4% | 4% | 4% 1 бан i d . 
90,000 Ро. кты» 40 ,001—60, 000. . 10 ee os ео 11 1 11 11 ee 
400, 000 Do "xe Dol Diod es ee ee e oe ee ee . 107 —110 107 —110 108 oe 
250000 Edmundson's El iio Cot corel m On кы d EE T% | 7% | 7% 90.10 ха y wer: и E. 
undson's Electric оп, агев - " өз — z 
80,000 Do. a 6 Com . Pref. ee ee ee ee ee 6 — 6124 6 жаў at ol 65, 
140,000 44% 1st Mort. Deb. Stock .. | 100 js s A 105 —109 104 —107 1 1 
31,000 Ken n and Enighiabriägo pra о: $3 6 12% 10% |10% 104— 114 104— 114 “a х 
90,000 оа Debentare Stock ee Btock eo ea oe 101 —104 101 —104 oe ee 
1 000 London Electric Supply Corporation f. ee e ee 8 ee eo ee ij— 91 11— af ee ee 
49,840 DS do. 8 "EA Pref. 6 ee * ee b1— 5 == ee * 
100000 | м tropalian песы Supply, 1 10100,06 15° 9% Deb. Stock Red 8440 ex | ex * 17 — 185 11 — 15 174 
o о Bupply, -" = 
11,106 do. % Cum. Pref. 1-1, 106, £8 paid 5 5 we s 7. , m 43 - - 
0000 De do. 18+ Mort. Deb. Stock ee ee ee ee ee ee 110 —114 110 —114 . ee 
0001 Do. do. Mort. Deb. Btock Red ee ee Stock ee ee ео 91 —100 96 — 971 oe 
10,862 | Notting Hill Electric Lighting е ey - 10 7 6 6 124— 1 124— 1 m " 
40,000 St. James’ and Pall Mall Electric Light, ота. 6 144 144 144 1 1 14$— 1 14H А 
90,000 Do. do. do. 1 Pref. 30,081 to 40,080 6 ee ee ee 8 e 9 8 — 9 ee . 
150,00€1 Do. do. do. 84 Deb. 8 ee 100 eo ee ee 97 —100 97 —100 ee ee 
12,000 Өл Markets Eleotrio Supply, Ота... гә 5 i &á 94% 5 — 8$ 8— 3% T T 
50,000 4 96 Deb. Stock я Stock T E $ 85 — 90 — — 853 851 
65,000 Bouth lin [eden ee ee T ee ee 5 ee ee 12% 4 = 4 e- ee 
80,000 Urban Electric Bupply, • ее ee oe ee 5 ee ee ee 4 5 48 — bi б s 
7000 w Do ii в руны ee ee ee ее ee 5 ee 1 T 13 35 1 == 15 i — 5 5 11 
, EE vd есш арр у, ee ee ee ee ee 5 103% 2— Ta 
95.141 5 % Cum. Pref. . Р Е . Б з Ы и 6— 6 6 — 6 о .. 
ы ae to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, November llth. 
CHEMICALS, &o. Tu ise oe be METALS, &o. (continued). F tas ce Des: 
в Acid, Н oric eo SQ per ot. 5/- T * g Copper Sheet ... per ton £78 - 
а » Nitric ee ео oe ee per cwt. 99/. ee 9 97 ee eo eo ee per ton £78 
в [T] Oxalio . ee ee ee per сті. 82/- eo e 99 (Electrolytic) Bars eo per ton £61 
a „ Bulphurio .. - .. рег owt. 5/6 Бә 6 » i Sheets .. perton 71 
а Ammoniac, Ва! .. рег сті. 42/ ae © n s per ton £69 € 
: Ammonia, Muriate (crystal) ee per ton £88 10 as в i п Н.С. Wire per Ib. us я 
ee ео ee per ton £80 ee / Ebonite Rod ee ee ee per lb. ee 
2 Bleachin powder .. T .. рег ton £4 10 nr f » Sheet FUA .. Per lb. 8/- oe 
а Bisulphide of Carbon . per ton £15 2s п German Silver Wire .. .. per lb. 1/6 - 
a Borax.. Vs ps RIS .. рег ton £18 x h Gutta-percha fine..  .. . per lb. 8/- .. 
а Bensole (90 96) "n ss .. per gal. 77 xé h India-rubber, Para fine .. .. per lb. 8/10 to 8,11} dec. 
4 „ (50 vs os .. per gal. 6/6 ès 4 Hom Charcoal Sheets .. рег юп &18 is 
a r Sulphate .. t .. per ton £20 А 4 Fei (Cleveland warrants) рег ton 42/10 4d. дес. 
a Lead, Nitrate s e» .. per ton EM 92 4,5 чор ошон per ton 21¹ s 
а „ White Sugar ya .. per ton £81 x $ „ Ветар, .. рег ton 47/6 to b0j- "e 
a TUN ACC. М ws " ый е о ee € 45 ire. galvanised No.8 .. per ton Ps T 
а у р per . ‚ ee 
a Pola, e atio С). per gal. 6/6 25 я Lead, оди Ingot xix per ton to £11 io} 2/6 dec 
@ Po ichromate, in .. per lb. 8d. oe Sheet .. рег ton #18 ee 
а раар (16/8020). . .. perton £24 ке A Manganin Wire No. 98 .. . per lb. 8/- oe 
a Bisulphate ae . per ton £85 ; g Mero .. per bot. 48 76 еб 
a Bh ао nA .. per owt, 229J- 18/- ino. d Mica (in original cases) small . per lb. 4d. to 1/6 ae 
a Sulphate of Magnesia T +. рег ton £4 10 ie " ” medium per lb. 2/6 to 8/9 T 
а Sulphur, Sublimed Flowers .. рег ton £6 10 d , А ‚ per lb. - to 7/9 m 
а оь vered I. per ton £5 10 з р Phosphor В plain per Ib. - to 1794 i 
a Lum .. per ton £5 T Р » rolled bars & rods per lb. 1/- to 18 - 
a Boda. Caustic (white 70%) es per ton #10 16 es Р ” » Strip&sheet per Ib. From 1/1 oe 
в 97 ee ee per ton £8 ee 0 Platinum ee ee per os. 44 ee 
a „ RBichromate, ‘casks... ee per lb. 94d. és j Bilicium Bronze Wire .. per lb. 9d. to 11 ow 
Steel, Magnet, aoc'd'g to deso'p'n per ton 258 ©» 
F . 721191070 E 
b Aluminium Ingots, in ton lots .. рег ton 4190 m s Tin, Blook .. .. e r en | {4412010 } 50/- dee. 
э W in ton lots oe per ton £168 eo : , Foil ee per Ib. 1/6 . 
W .. рег ton 2166 : Wire, Nos. 1 to 16 . .. per lb. 17 oe 
р Babbitt's metal ingots per ton £48 to £180 p White Anti-friction Metals 
e Brass (rolled me 9" to 12") basis per lb. 7d. " White Ant brand per ton £42 to 263 А 
e Та .. рег lb. 4 Р j Yarns, алов Grey Cotton, on sp'la per 1b. Bd. ee 
9$ n (solid drawn).. .. per lb. 73. b a еа. Flax. . per lb. - 
é ы ‚ basis.. * . per lb. 74d. | n» 8 B piy 10 Ibs. Russian .. per lb. о x 
с Copper Tubes (brazed) .. .. per lb. d. s j » Russian, single .. per lb. ee 
€ n » (solid drawn .. per lb. А 2 j 180 Ibs. Jute rove .. perton 11 ae 
g Copper Bars (best selected .. per ton £ k Zino, Sh't (Vieille Montagne bud.) per ton #93 15 Be 


— — — 


i arr sup plied by Messrs. :—а G. Boor & Co.: b The British Aluminium Co., Ltd.; с Thos. Bolton & Sons., Ltd.; d Е. Wiggins & Sons.; e Frederick 


Smith & Co.; f 


ELECTRIC TRAMWAY AND 


Week | Reoeipts for оа 
Locality. ending m rong a the week. Total to date. | ai 

& £* £ £* * 

Aberdeen .. ot oe | Nov. 7| 1,109 | +204 | 29,559 | + 4,790, 10 | — 

Birmingham га ee „ 7 | 5,067 | + 15,229,186 | + 9,119 — | — 

Bournemouth ee ee ээ 4 894 — —Ó == 104 — 
B ee ee ео тт — — im rr sd + 13 

Blackpoo „ б 388 — 5 85,627;— 210 — 

Blaokbool and Fleetwood » 7 216 | + 11, 19,465 | — 125 7$ | — 

Blackpool and Lytham .. | Oct. 31 259 7152 12,05 + 6,498; — | — 

Bolton es ee ~ Nov. 8 1,607 + 113 59,970 + 7,457 25 — 

Brighton ee ee ee 99 8 866 +118 44,411 — 64 — 

Brist ol ee se e os 6 4,521 A 60 == — 28 ord 

Burnley ee eo [I] 1 777 + 90 = — 7 — 

[ Barnsley 1 District . | Oct. 30 176 — 1,815 — d — 

Devonpo „ 90 456 | + 52 | 19942, + 987 5 | — 

. Dudle ТА ОРЕ, А 30 821 | + 71 | 36,620 | + 8,01 — 
Gateshead „ 90 937 | +102 | 88,05t1| + 50-6 | 1 + 2 

- Gravesend— Northfleet и 30 235 | + 39 10.607 + 1,018 — 

Greenock— Pt. Glasgow | „„ 30 649 | +137 28,087 | + 1,960 7% — 

Hartlepool oe ee „ 30 273 | + 50 | 11,877) + 707 +2 

. Kidderminster .. АЕ „ 30 108 — 7 5,688 + 175 — 

© Merth oe ee @e 90 30 203 + 24 8,675 — 145 8 "ат 

8 Middleton ee ee [1] 30 £69 + 40 14,091 + 1 ‚189 83 — 

3 Peterborough oe ee [1] $0 129 — 501 — — — 

2 Poole ee ee ee , 90 258 + 14 18,460 + 1,981 at == 

E Potteries w+ „ 80] 1,881 | +169 | 68,666 | + 8,6 — 

Rot y. ә ee ee " 80 45 + 1 6,687 + 1,€02 -— 

Ahorn se ee и 2% 60 — 2.648 — - 

Bouthport ee . B0 276 47 18.8228 ! | 9 AAG Be 


-— — — — — 


RAILWAY TRAFFIC RECEIPTS. 


+ Compared with the corresponding period of 19032. 


Locality. 


(South Staffordshire. Oct. 
s Swansea 


8 Taunton. 
E emouth as 54 
eston -super- Mare.. 
E Wolverhampton Dist 
fà Wrexham 
( Yorks, Woollen Dist. . T" 


Cardiff 
Chatham & "District со. Nov. 


Ilkeston... 


ee ee 


London Reilwa 
m and f. London Ry. 
Dublin and Lucan Riwy. 
Livernae) Oven: ad Rr. 


@ e S888 88 


- VWI] 


dia- Rubber, G. P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 1 ill & Co.; ¢ Bolling & Lowe; j Walter H. че апа 
Co., Ltd.; k Morris Ashby, Ltd.; ж W. T. Mover © & Cos, Ltd.; я P. Ormiston & Sons; o Johnson, Manthey 4 Со. & Co., Ltd.; р The Phosphor Bronse Соз! Ltd. 


—— 


Reoeipts for Miles 
the week. Total to date. open. 
£ £* £ &* Ы 
10 | +288 | 89,592 | + 6,960 —1 
478 | + 2 | 22,128 + 1,880 — 
64 | + 12,691 — 198 111 
$27 | — 80 14,009 + о — 
89 — 7| 5,503 | — +28 
: BR2 | + 61] 17,004 | + и 10g +8 
12 — ‚850 — — 
681 | — 18,755 — 6 | — 
1,981 | +376 „167 | +17,756 | 14 | — 
645 | +159 | 24,018 | +18,172 | 863 | — 
177 | — 18 | 10,07! 68| 8 — 
3,601 | + 89 | 100,'51 | + 7,527, 464 | — 
667 | 4209 | v2, + 552, © |+ i 
18,719 |+ 1061 | 816,012 963 . + 
1,899 | +177 60,112 + 3.180 114 113 
128 — — — 4 Ee 
856 | + 4| 81,494 — 1,602, 104 | — 
4,829 | + 18 | 180,088 7 10, 710 41 — 
10,226 | + 395 | 444,847 | 714, 827 108 | — 
11,174 |+ 5910 | 878,807 | + 929,180] 72 | — 
8,546 | +454 — == 17 — 
1,5817249 — — 14 — 
— — as = 90 | — 
967 — 2| — е 9 — 
1,038 | + "1 365 | + 2,08 90 |+8 
6859 | —968 | 117,996 | — 6.202 6 | — 
2,997 | — 662 | 48,767 | — 7,668 4 == 
106 | + 18 2578|+ 166 — 
1,683, | 4 Al 1 8n.868| 9 DORR - 
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ON THE USE OF CAPACITIES AS MULTIPLIERS IN 
CONNECTION WITH ELECTROSTATIC 
VOLTMETERS ON ALTERNATING-CURRENT CIRCUITS. 


By Prof. E. W. Marouant, D. Sc., and G. W. WoRBALL, B. Sc., 
Liverpool University. 


(Abstract «f. paper read before Section A, September 15th, 1903.) 


THE measurement of high potential differences necessitates the use 
of voltmeters more or less cumbrous and expeneive, since in all 
electrostatic instruments there is a liability to sparking between the 
plates. High P. p.'s may, however, be measured by lower reading 
voltmeters in several ways. The only metbods hitherto adopted 
have been by the use of non-inductive resistances connected in series 
with the voltmeter, either shunted or unshunted, and by the use of 
transformers. Tbe first method becomes quite impracticable with 
high pres-ures on account of the large waste of power involved, 
while the latter method becomes equally cumbrous on account of 
the difficulties of insulation and the length of wire required in 
windirg the apparatus. The experiments described below have 
been directed to the construction of a simple and easily made appa- 
ratus by which low-readiog electrostatic voltmeters may be em- 
ployea on circuits of much higher tension. The voltmeters used 


. F16. 1. кто. 2. 


were of the Kelvin multicellular and the Ayrton and Mather electro- 
static types. The method of combining the voltmeter with the 
capacities is to connect a capacity in series with the voltmeter 
across the mains and shunt another capacity across the terminals of 
the voltmeter, the latter capacity. being large compared with the 
capacity of the voltmeter. Fig 1 is diagram of the connections. : 
Consider two capacities connected in series across the maine. 


Let c, and c; be the values of the capacities in farads; 
RI and By be their respective insulation resistances ; 
v; and va be the respective р.р.'в between the terminals of 
the capacities; | 
E be the total рр. between the mains. 


It the insolation resistances of the condensers are high, then 


Va Cı 


| | B 0-0, 

Alao, if the insulation resistances are equal, that is, if 
Ry Co V2 C; 

E" ю C+ 02 


"bis will most probably be the case if the plates of both capa- 
eit es are of the same size and the sheets of dielectric of the same 
mas'erial, size, and thickness, the difference in the values of the 
capacities being produced by using different numbers of sheets 
since then both leakage currents through the material and those 
over the surface of the dielectric will be proportional to the number 
of plates forming the condensers. If an electrostatic voltmeter 
therefore, be connected across tho capacity cz, its reading bears a 
constant ratio to the P.D. between the mains, and by varying с, and 
c, any desired ratio may be obtained. Several advantages, such as 


compactness and saving of material, are gained by forming the two 
capacities into а condenser, in which one of the two sets of plates is 
itself divided into two groups, each group connected to its own 
related main, one group to the voltmeter, and the voltmeter again 
to the undivided set, as in fig. 2. 

Two instruments have been constructed up to the present on the 
principle described; one suitable for measuring r. p. s up to 300 


volts on а 150-volt instrument, and having a ratio of $, and the 
other suitable for р.р.'в up to 10,000 volte, having a ratio of j.. 
Fig. 3 is an illustration of these instruments. Fig. 4 is a diagram 
showing the arrangement of the low-tension instrument. This is 
formed of alternate sheets of mica and tinfoil of equal dimensions 
respectively, held together between strong plates of ebonite. Fig. 5 
ів a diagram showing the arrangement of the bigh-tension instru- 
ment. This is similarly formed, except that copper-foil is sub- 
stituted for tinfoil,the dielectric varies in thickness directly with 
the tension, and the whole is clamped between brass plates. The 


^j 


dielectric plutes in the higher-tension portion are made larger than 
those in the lower-tension portion to avoid sparking over the gur- 
face, and the entire instrument is suspended in oil for the same 
reason. The accuracy of the apparatus made bas been tested by 
careful experiments. The measuring instruments used were cali- 
brated at the time of the experiments by comparison with a Kelvin 
standard balance, and the р.р.'в for the high-tension instrument 
were obtained by means of а transformer of known ratio. This 
ratio was determined at a low P.D., and found to be 55°42 and 
assumed constant; thus the actual voltage in all cases given below 
is that measured on the primary multiplied by 55:42. 


RESULTS OF EXPERIMENTS. 
Low- Tension Instrument, 


Total р.р. Reading of Ratio 
between mains. voltmeter. LE 
E Ya Va 
139:9 734 jee Sus 1:906 
1493 Dos or 77°7 з swe 1:921 
1624 sas yes 851 es 1:908 
1747 wes es 91°0 1 920 
185 9 es as 97:2 1:912 
196:0 " 102: 5 1913 · 
2041 107 8 1:893 
lligh- Tension. Instrument, 
Total р.р. Reading of Ratio 
between mains. voltmeter, R 
E Уз va 
6,761 wide Am 374 i53 T" 39 48 
7,426 m. E 186 sa ‘st 39°92 
7,980 «ле ге: 204 39 12 
8,534 ies РОИ 213 see "ИЯ 40°09 
9,089 eat iss 231 ‘aie — 39:34 
9,643 Vas T £43 TP 39:68 
10,197 sed Y 259 39:75 
10,751 - ike: 268 vee ate 40 11 
11,305 z 283 ‘ies iss 39°94 


The ratios given above in all cases differ by less than 1 per cent’ 
from their mean value, and in most cases agree much more closely 
Any variations that exist are well within the limits of experimental 
error. It is hoped that this device may be of considerable practical 
utility, not only in simplifying the construction of high-tension 
voltmeters, but in laboratory and experimental work, where it 
frequently happens that measurements of potential have to'be made 
with voltmeters, the best parts of whose scales аге too low. The 
invention has been provisionally protected. 


In the discussion which followed, Prof. AYRTON said that the use 
of condensers in series with voltmeters was wellknown. It seemed 
to him that a second condenser of large capacity was unn : 
What would arise due to the variation in capacity of the voltmeter 
was simply got over by calibration. | 

Prot. MAROHANT said they had tried the arrangement suggested by 
Prof. Ayrton, but the smaller the capacity, the higher the insulation 
resistance had to be ; therefore, if they used a smaller capacity, they 
had to get a much higber insulation. The second reason was, 
they wanted to use the instrument for low voltages as well as 
high. 

Mr. WoRRALL remarked that by the combination they had sug- 
gested one maker could turn the instruments out, and they could be 
used on other makers’ voltmeters. One had only to alter the scale 
and multiply by the numbers. Hence the very slight cost far more 
than compensated for thejextra_cost and trouble of calibrating the 
instrument. 

Prof. AYRTON thought the authors would facilitate an easy under- 
standing of the paper if they were to describe their devioe as 
putting two condensers of known ratio in series with one another 
and applying a low-reading electrostatic voltmeter across the ter- 
minals of the larger condenser, for then the method would be exactly 
analogous with dividing a resistance into two parts of known ratio, 
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and putting an electrostatic voltmeter across the terminals of one, 
the terminals of one portion while the entire potential difference 
to be сао was maintained between the ends of the entire 
resistance, 


THE BERLIN LIGHTNING EXPRESS 
RAILWAY TESTS. 


THE experiments now in progress in connection with high-speed 
electric railway workirg in the vicinity of Berlin have naturally 
attracted considerable attention throughout the world, and it may, 
therefore, be interesting to make further reference to the subject. 
It should first be stated that the incentive to the trials is attributed to 
Herr Wilhelm von Siemens, and hence to the Siemens & Halske Co. 
Indeed, the latter is said to have recognised early in the eighties 
that the employment of continuous current or of alternating current 
in conjunction with rectifiers would be commercially impracticable 
for railway working on account of the heavy cost of the conductors, 
and recourse wag consequently had to rotary currents for the 
experimental operation of а car at the Charlottenburg works and а 
second car in the neighbourhood of Gross Lichterfeld in 1888. 
After numerons trials, a scheme was suggested for the establishment 
of a company to make experiments in high-speed working, and in 1900 
the “Study” Co. for Express Electric Railways was formed with the 
a*sistance of the Siemens & Halske Co., the Allgemeine Elektricitüta 
Gesellschaft and others interested in the subject. The object of the 
company, which was to ascertain the possibilities of electric 
traction for main-line service, and to endeavour to attain а 
Bpeed of 125 miles an hour, has been accomplished in a highly 
creditable manner. It should, however, not be overlooked that the 
ides of connecting together two distant towns by means of a high- 
speed electric railway is not new. It was suggested, in fact, as far 
back as 1891, on the occasion of the electrical exhibition at 
Frank fort-on-the-Maine, when а scheme was proposed for the con- 
struction of a high-speed electric railway between Vienna and Buda- 
Pesth, and, as а remarkable coincidence, the speed contemplated 
for that line was 125 miles an hour, or the came rate as subsequently 
cree by the German company which is now conducting the 

As far as the commencement of the experiments is concerned, it 
may be remembered that the Prussian State Railway Administration 
placed at the disposal of the Study Co. the military railway between 
Marienfeld and Zossen, near Berlin, the line being 143 miles long, 
and practically level, and only having two curves, which are of con- 
siderable radius. The early trials, which were made with two loco- 
motives, built respectively by the Siemens & Halske Co. and the 
Allgemeine Elektricitits Gesellschaft, were successful in so far that 
a speed of 100 miles an hour was achieved by both locomotives. It 
was, however, found necessary to suspend the experiments as the 
permanent way, as mentioned in the ELECTRICAL REVIEW of 
October 2nd, 1903, was pounded to pieces, and further triala were 
out ofthe question. Since then the Prassian Government has had 
the line reconstructed at considerable expense, partly for the 
purpose of the electric railway testa, and partly for the trials which 
are yet to be made of the capabilities of improved types of steam 
locomotives. Some particulars of the heavier track, together with 
the laying down of guide rails, were given in the issue of this journal 
which has already been cited. In addition to having a new track 
it was considered advisable to make alterations in the locomotives, 
and both of these have been partially reconstructed, especially in 
regard to the bogie trucks. The work in this direction was carried 
out by the companies concerned, but {Ье reconstruction of the 
Siemens locomotive was completed much earlier than that of the 
A.E G. locomotive, and this is the explaration for the trials being 
resumed by the former a few weeks in advance of th: latter. The 
following figures show recent performances of the cars: 


SIEMENS LOCOMOTIVE. 


September 23rd ese 108 miles an hour 


„ 90h . 117 
October 231d. 1129 : 
A. E. G. LOCOMOTIVE. 
October 21 t .. zn: ae 106 miles an hour 
„ 224th. 2... .. 112 К 
2 28th ... E s $us 131 


It is thought that even if a high speed electric railway should 
not be built in Germany, the results of the trials will exercise 


some influence upon the shaping of transpor ation methods in that 
country, and at the same time largely increase the competitive 
capabilities of the German electrical ergineering industry as a 
consequence of the actual fulfilment experimentally of the 
calculations and object set forth at the commencement. Herr J. 
Kollmann, who was one of the guests conveyed by the AEG. 
locomotive, when it made the record run, and attained a speed of 131 
miles an hour, states that the trials have shown tbat contrary to the 
assumption entertained hitherto, the resistance offered by the air to 
the train remains directly proportional to the square of the velocity, 
even in the case of the highest speeds, and that it would, therefore 
be possible for the train to attain the same high speeds, even when 
strong winds were blowing. The А.Е G. locomotive, which weighs 
JJ tons, and is equipped with the Westinghouse brake, exhibited 


the undermentioned acceleration on the record journey accomplished 
on October 28th, after leaving Marienfeld en route for Zossen :— 


Distance run. Bpeed attained. 
3°10 miles iu sss б sis 90 miles an hour, 
5:89 „ "— LM 1050 Ж 
850 „ iss А ssi sie 131 н 


The speed of 131 miles an hour was maintained for 10 seconds, 
when the current was switched off and the brake brought into 
operation, the locomotive being at that moment 5°33 miles distant 
from Zossen. Shortly before reaching this terminal station a speed 
of 37 miles an hour was recorded, and this was quickly braked 
down. It is calculated that if, on switching off the current, the 
locomotive had not been braked, and the railway had been longer, 
the car would have travelled at least 21 miles on the level before 
coming to rest. The whole distance between Marienfeld and 
Zossen was traversed in eight minutes, this corresponding to an 
average speed of 108 miles an hour. Ав is tolerably well known, 
the operation of the locomotives is effected by means of three-phase 
currents supplied at 10,000 to 14,000 volts, and collected from over- 
head wires by means of bow or similarly shaped collectors. The 
consumption of power in the case of the A.E.G. locomotive on the 
record run amounted to no less than 2,300 Kw. during the 
period of acceleration, whilst as much as 1,000 Kw. was still 
required to maintain the locomotive at its highest speed 
when this had once been reached. This shows, on the 
one hand, the enormous requirements of the locomotive before 
attaining its top speed; and, on the other, the widely varying load 
placed upon the generating station for а single engine. It is pos- 
Bible at the highest speed to distinguish tolerably well the district 
traversed and to observe the signals in clear weather, but the ques- 
tion as to the kind of electrical or acoustic signals for use in 
unfavourable weather does not appear to have been considered down 
tothe present time. 

The trials, with the exception of one or two insignificant mishaps 
in connection with the supply of current, have been exceedingly 
successful, but itisimprobablethatany attempts will be made to attain 
higher speeds than those which have already been accomplished by 
the two lo:omotives. In fact, it is considered that speeds of over 
100 miles an hour are of no value for practical railway working, and 
the further tests wiil therefore be restricted to about that rate in 
order to enable scientific observations and measurements to be 
taken so as to enable calculations to be made for the application of 
the results of the experiments in every-day service. Until these 
have been completed it would be advisable to accept with consider- 
able reserve the reports circulated respecting proposed high speed 
electric railways between Berlin and Hamburg and between Berlin 
and other towns. Rumours of this character have been published 
at different times during the past year or so, but they have proved 
equally as unfounded as are the reports in circulation at the present 
time. 


ROYAL COMMISSION ON LONDON 
LOCOMOTION. 


- 


Tuis Commission resumed its sittings on the Gth inst. at the West- 
minster Palace Hotel, when evidence was given by Mr. W. E. Riley, 
architect to the London County Council. He said that whe. the 
municipality of Paris began to scheme a system of direct co. un. u- 
nication for that city, it adopted as а basis of consideration the 
underground railways of the County of London. A unified and 
complete system had been evolved and worked out in detail. Tie 
system which formed the model for the Paris system was that u .. b, 
to some extent, hampered the adoption of any ideal scheme 14 
London, viz., the inner and outer circles of the Metropolitau aad 
Metropolitan District lines. He suggested that an ideal scheme 
would be one giving circumferential lines at various distances apart, 
and crossing these diametrically by other lines running across the 
County, and joining the circumferential lines with the centre 
points. The existing and authorised electrical systems, of which 
only the North-West London and City to Brixton tubes were not 
now in course of construction, were made up of a series of i 

lines which, as at present arranged, did not constitute a unified 
system. In order to farther improve the system, broad avenues 
converging towards the central areas of the County were suggested, 
which would materially increase locomotive facilities. These 
avenues would provide for underground, as well as surface loco- 
motion. The underground systems of all the diametrical lines, 
both tube and shallow underground, might be looped at the outer 
ends, as in the Paris system, in order not to obstract possible future 
extension. 

Dealing with the question of locomotion extensions outside the 
central area, witness said that the test of efficiency would be the 
conveyance of the working and business population, and, if this 
were accomplished, the requirements of those who travelled in the 
same direction during the less busy houra of the day, would be 
covered. The inadequacy of some of the existing railways to cope 
with suburban traftic was well known, and, amoagst others which 
were badly overcrowded, might be mentioned the Great Eastern, 
the North London and the City and South London lines. In some 
cases that congestion could be remedied by the constraction of new 
lines; and in other cases by widening the existing lines. As а 
general principle he would suggest that passengers should be con- 
veyed from outlying districts by lines radiating from the central 
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area to the county boundary. Such lines might advantageously, 
where possible, be continued across the central areas in the direction 
of the opposite boundary, or run into exchange stations at which 
passengers could conveniently continue their journey. Apart from 
its equipment, the City and South London line afforded an instance 
of a direct route toa central exchange point and of a line continued 
across the central area into the outlying zones. Mr. Riley gave а 
list of additional routes which were required. Great advantage 
would be obtained by additional communication between the 
districts north and south of the river, and to complete the system 
by conrecting ove district with another, certain points on the 
various radial lines should be selected snd locomotion services pro- 
vided between tke points. The particular kind of connecting 
service, whether omnibus, tramway or railway, most suited to the 
needs of the various localities, would probably, he thought, form 
the subject of consideration by the tribunal which might be estab- 
lished, and by the L.C.C. as the tramway authority. Deep level 
tubes should only be constructed where street traffic rendered it 
impossible to construct shallow underground railways or surface 
tramways. Connections should be made between tramways, which 
at present terminated near tre county boundary, with other systems 
just beyond tbe county. With reference to tramways in the main 
thoroughfares, the accelerated speed obtained by the introduction 
of electric motive power, and the greater carrying capacity of the 
cars, would induce greater numbers to travel by tramway, to the 
diminution of the horse omnibuses and to the corresponding 
relief in congested roadways in certain directions. The popularity 
of the system would also add to the number of cars, and, probably, 
marshal the traffic in crowded and narrow thoroughfares, and might 
neces-itate expensive street widenings. 

Witness then explained а scheme for the construction of broad 
avenues in various parte of London for the purpose of providing 
relief to the rapidly increasing street traffic. He remarked that the 
lines (f such new thoroughfares would have to be chosen во as to 
pass tLrough inexpensive property, and he believed that by 
acquiring sufficient property on both frontages and providing for 
surface tramways and shallow tubes, a return would be obtained for 
the necestarily heavy outlay which these avenues would cost the 
ratepayers.—The Commission adjourned. 


EDUCATION AND SCIENCE. 


* —— 


Pror. ARMSTRONG, one of our chief organic chemists, and one of our 
most distinguished teachers of chemistry, has ccntributed to the 
current issue of the Quarterly keview an article somewhat on the 
lines of Sir William Ramsay's recent letter to the Times, and Sir 
Norman Lockyer's address to the British Association. Beyond 
quoting two of Dr. Armstrong's sentences, which are virtually the 
texts of his argument, we do not propose to paraphrase his article, 
leaving it to be read in the original; but, to indicate his standpoint, 
we give those sentences: Our failure is due to the fact that our 
manufacturers, though business шеп, so-called, know nothing of 
science, and bave no sympathy with it." The so-called business 
man is out of his depth in our country at the present day,” the 
reason for this being ofr “ defective system of general and secondary 
education, including university training.” 

The plain fact of the whole matter is that, if the overwhelming 
majority of our fellow countrymen are ignorant of what is meant by 
“ science,” they are equally ignorant of what is meant by educa- 
tion." The average citizen brings children into the world, and if 
he earns enough to keep them and send them to school, he considers 
that he has done his whole duty by them. Thus he leaves the 
schoolmaster to fulfil duties which he and his wife ought to under- 
take—duties which even the most efficient schoolmaster cannot 

orm so efficiently as intelligent and honourable parents, living 
their daily lives at home under the children's eyes. The wife of the 
middle-class household considers the elementary school as a labour- 
saving device, its staff as a combination between playmates and 
nursemaids ; the husband views it as a deputy father, whose function 
it is to inculcate truthfulness, obedience, and all the rest of the 
necessary domestic and social virtues. A few years later he regards 
the primary echool as a place where children shall be taught calis- 
thenics to improve their general health, and a few specialised 
“subjects,” a superficial facility in which may enable the youths to 
earn a living. To some extent the schoolmaster is to blame for 
accepting the position thus thrust upon him; but even if he were, 
or believed himself to be, capable of performing these duties 
efficiently, he is undoubtedly to blame for not pointing out that 
this is not education, but & mere waste of tbat time which he might 
otherwise devote to educational processes. | 

What, then, is education ? According to Prof. Armstrong, it is 
the manufacture of intelligence." In that extremely suggestive 
book published a short time ago entitled Mankind in the 
Making,” Mr. H. G. Wells defines the business of the school as 
a “widening of the range of intercourse." The ideal schoolmaster 
is not wanted to develop a boy's muscles or his social, moral, or 
religious character; not even to peck into his brain facts, figures or 
“ subjecte,” but to stimulate the curiosity latent in every child into 
a thirst for knowledge, to encourage in him a love of reading and 
original investigation, and to help him to attain a power of 
discrimination between what is good and what is bad in intellectual 
matters. It is of no particular value fora boy to be taught that 
Charles I. was beheaded in 1649, and that William III. came to the 
throne in 1689; but a clear presentation of (or an indication of the 
most trustworthy books explaining) the causes and effects of the two 
depositions of the Staart monarchs teaches much. A bald statement of 


the fact that 1:1837 grammes of cupric copper is deposited elec- 
trolytically by a current of 1 ampere in 1 hour is a waste of time if 
forgotten, and a useless encumbrance of the brain if remembered ; 
but an explanation of the relationships existing between the laws 
of thermo-chemistry and electro-chemistry, of which tbat fact is 
one example, is valuable. 

Many improvements have been effected of late years—at least, in 
the department of elementary edvcation—although, as Prof. Arm- 
atrong says— men who have control of educstion have little or no 
expert knowledge of the subject. Mr. Wells says that only 
elementary schoolmasters know how to teacb. It may be s0; and 
yet the Board School boy, free as а " young person" under the 
Factory Acts, who, fully remembering that 28 lbs. make 1 quarter, 
and 4 quarters make 1 cwt., could not deduce the number of Ibs. in 
1 cwt., is only typical. Moreover, he is taught to read, and he 
reads voraciously—not good books of information, adventare or real 
wit and humour, but the futile “ penny-dreadfuls” of to-day, and 
the so-called comics,“ at which he is never seen to laugh. The 
truth of the matter is that he has not been taught his mother 
tongue, the large vocabulary of good authors is outside his ken, and 
simple grammar is beyond bim.* 

We have spoken of elementary education only, but its phenomena 
are reproduced in all the stages of our educational processes. 
Throughout, facta tend to be taught instead of principles, 
" subjects " instead of methods of studying subjects; arrears from 
the previous stage have to be overtaken, and time is also waated in 
dealing with wholly extraneous matter. Mr. Wells's vein of satire 
leads him to say that our universities are only just discovering the 
printed book, for they lecture ou subjects that might be better 
understood by properly-directed reading. 

Every time some process new to our commercial men becomes a 
matter of industrial interest, those who are behind tbe scenes see 
repeated the same inevitable cycle of operations. Each manu- 
facturer thinks he has got hold of something absolutely novel, for, 
possibly, he has looked into the “practical books written by 
practical men” in our language, and found nothing therein. He 
does not understand, or is not willing to admit, that the principles 
underlying the new process are almost identical with those which 
govern other processes. He will not seek men of science to 
inquire how far they can advise him by the aid of their general 
knowledge of principles—understanding nothing of the subject him- 
self, he fancies everybody equally ignorant. Ав a rule, he will 
not even pay men of trained intelligence to make investigations for 
him; but prefers to do his pitiful experimenting himself in strict 
secrecy, knowing neither how to experiment nor how to read the 
results he gets. After some three or four years&' more or less 
irrelevant work; after, it may well be, some public failures which 
have brought bis industry into disrepute, he succeeds in establish- 
ing a rale-of-thumb method of procedure based, albeit unwittingly, 
upon laws understood in the laboratory before he entered upon the 
trade. Others, however, have been experimenting too, perhaps 
under better guidance and more successfully ; but he is unaware of 
this, and so he considers and proclaims himeelf the only authority 
or sole maker of trustworthy plant. He has squandered much 
time and money, which would not matter so much if his rivals were 
all of the same nation; but not having engaged highly-trained 
assistants, and having only a narrow “ range of intercourse ” of his 
own, he has prevented men of ecience from putting their knowledge 
to the service of the country, and he has not even been able to study 
the advances that have been made abroad. It astonishes him much 
to learn three years after date that what he has painfully discovered 
has already been laid down by a contemned expert; and it sur- 
prises him still more to read that the whole industry is in a much 
more advanced state in а foreign country than in the land where 
he views himself аз а world-wide '' pioneer." 


THE PEAT FUEL PROBLEM. 


ACCORDING {о statistics, there are 2,830,000 acres of 
peat bog in Ireland, of which area the red bog 
occupies 1,576,000 acres, and has a depth of 25 ft. 
An engineer who has studied the question assumes, in 
round numbers, 1 million acres 40 ft. in depth, and 
having dried out some peat samples, states that there might 
be garnered 20 million tons of dry fuel for 400 years. If 
Ireland were sunk under a heavy load of sand and dirt, no 
doubt this peat would become coal; but it is necessary for 
Ireland's development that something should be done to-day 
rather than that a few millions of years should be allowed to 
roll on, which the geological tortoise would require. 

Peat is a substance that is hard to dry. It soon dries 
superficially, but the inner part of only a 6 in. cube dries out 
very slowly even in a hot oven. To prepare peat for fuel, 
it appears necessary to disintegrate it and dry it. In the 
electrical process, of which an exposition was given at the 
works of Messrs. Johnson & Phillips, at Charlton, on Thurs- 


* In one of the London parks may be seen a printed L.0.0 
notice: ".... any peraon whomsoever.... is liable to a 
penalty ....” And the L. O. O. is an educational authority | 
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day last week, the peat is placed in centrifugal drivers, which 
drive out, it is said, moet of the 80 per cent. of water which 
exists in the peat. Electrodes are inserted, to which current 
is supplied from a dynamo, the peat mass completing the 
circuit, and its conductivity being assured by the addition of 
certain chemicals. The resulting mass is then placed in a 
machine like a dough mixer, in which, by means of the 
revolving blades, it is rolled and kneaded into a plastic 
condition, after which it is passed on toa briquette machine. 

The effect of the electrical treatment is claimed—erro- 
neously, we think—to differ from ordinary heat application 
in that it ruptures the cellular fibre and helps to final 
consolidation. In the description of the process which was 
handed round in print, we were given to understand, though 
the language are very ambiguons, that this electrical heat 
dried out the peat. 

We were too distant to hear Mr. Carmichel's speech, but 
were informed that he did not stand by this claim, but con- 
fined himself to claiming a 1upturing of the cellular tiet ue 
by the electrolytic action. We endeavoured to elicit from 
him how many units of electricity were required per pound 
or per ton, but we were unable to secure this information ; 
Mr. Carmichel suddenly left us in the middle of our 
questioning, and all we were subsequently able to ferret out 
was that а current at 200 volts averaging 100 amperes for 
20 minutes—it commenced at 230 amperes—was passed 
through а very small quantity of peat in the centrifugal 
cylinder. 

The mechanical apparatus which we saw was purely experi- 
mental, and therefore we find no fault with it. We believe 
that peat is only to be dried economically by centrifugal 
machines, and that while the peripheral speed of a 4 ft. 6 in. 
machine at 1,000 revolutions may produce dryness, it is 
hopeless to expect a good result from a 2 ft. 6 in. cylinder at 
only 300 revolutions, as was seen. 

But this we pass by. It must, however, in fairness 
to the possibly investing public, be pointed out that one unit 
of electricity cannot generate more than 3,410 heat units 
when passed through wet or damp peat, and that probably 
any rupturing effect is small or purely imaginative. To 
produce one unit of electricity requires 3 Iba. of good coal or 
a potential calorific power of 45,000 B. Th. U., or thirteenfold 
the heat potential of the electrical energy it generates. Even 
if there is more in electrical peat than in electric sugar, we 
very seriously doubt the value of any process of peat treat- 
ment which involves во heavy an expense as must be incurred 
in generating so much electricity for so emall a product of 

at. 
Pet he demonstration was no real demonstration at all, for 
there were no figures given. Little damp briquettes 
were brought from somewhere and handed round. How 
are the briquettes to be dried? The only principle of 
value was the centrifugal drying, which is not new. We 
cannot afford to place any value on the electrical process, and 
nothing was seen to induce an engineer to suspect that it 
has any value. 

Assuming that peat contains 80 per cent. of water as stated, 
and we have known it even wetter than this, it is essential 
to dry it mechanically, and on this score it seems to us to 
make very little difference whether the fresh peat is only half 
water or is nine-tenths water, for it is the last of the water 
which clings. The bulk can be rolled out or driven off 

centrifugally. | 
I be one essential to the success of the peat fuel industry 
is, however, the economical gathering of it. The present 
system of harvesting peat is most crude. It consists in 
cutting it by a special tool like а fenman's spit. The soppy 
peats are piled in low openwork heaps to stiffen and dry in 
sun and air. They are then carried home in creels by asses, 
children, old men and women, and are stacked and thatched. 
As an industrial process this procedure is impossible, and 
the success of Ireland’s peat industry cannot be assured until 
Чан сыр of harvesting are placed on a sound mechanical 
is. 

We believe that as much technical success would attend 
the process shown us if the peat were heated by steam 
or by direct furnace gases as by the wasteful electrical 
process. It would be a pity for this electrical pro- 
cees to be put forward and prove, as we think it must 
prove, a failure. Ireland has already suffered much from 
badly- considered inventions. The peat industry has been 


kept back by the paltry, inefficient and unscientific methods 
so far employed. On the face of it, does this electrical 
process appeal to common sense? One unit of electricity is 
said to electrolyse water to form 166°6 litres of hydrogen, or 
0:015 kgm. per unit, representing 0:135 kgm. or nearly 0°3 lb, 
of water. It is not reasonable to ask belief of the extensive 
electrolytic effect of any reasonable amount of electricity, 
costing several pounds of dry peat fuel to produce it even 
by gas producers and gas engines, 

The demonstration was attended by a very great crowd of 
pressmen generally. Ever) thing was too crowded. It коша 
appeal to engineers far more to have a test in the presence of 
& dozen technical men with absolute figures of cost, &c. 
We were finally informed that a plant is to be erected in 
Ireland immediately. 

Three of the sample briquettes already partly dried we 
found to dry out nearly 10 per cent. in an ordinary 
living room in 60 hours. They were then hung in tape for 
8 hours before а small fire, and showed а total loss of 
20 to 25 per cent., with every appearance of drying ont 
finally to about half their original weight. 

We understand that Messrs. Johnson & Phillips have no 
interest in this process, their works being merely used for the 
purpose of the demonstration. 


NOTES ON THE THEORY OF 
PARALLEL RUNNING OF SYNCHRONOUS 
MACHINERY. 


By Н. C. LEAKE, A.M.LC.E. 


THE paper entitled“ The Parallel Working of Alternators,” 
read before the British Association by Mr. B. Hopkinson, an 
abstract of which is given in the ELECTRICAL REVIEW, 
October 9th, contains a very clear exposition of whut miy- 
be termed modern views on the theory of parallel runnu y 
as contrasted with tbe treatment given in many text-bookr, 
papers, and articles of recent years. The paper contains, 
however, one case of unfortunate choice of wording which 1 
cannot but think is an oversight, but which is liable to mit- 
lead anyone not closely acquainted with the subject. Mr. 
Hopkinson states that the practical rule adopted by designeis 
is “that the angular displacement of the machine in а revc- 
lution when running unloaded as compared with an uniformly 
revolving wheel shall not exceed a certain fraction of the 
angular pitch of the poles.” I would suggest to Mr. Hop- 
kinson tbat to bring this statement into accordance with 
ordinary practice, the word **unloaded" ought to Ге 
changed into **at any load," and, further, that it should be 
explained that when calculating the angular displacement of 
а given engine, it is invariably assumed that the torque of 
the load is constant throughont the revolution, i. e., the 
assumed load is of a very different nature to the load the 
engine wil have to work against in practice. А similar 
misuse of the word unloaded " occurs also a little later on 
in the paper. | 

Mr. Hopkinson’s remarks on what I will follow him in 
referring to as the ** practical rule” are not, in my opinion, 
sufficiently strong. In an article which I cont-ibuted to the 
ELECTRICAL REVIEW for April, 1902, I showed, by means of а 
diagram, that the fluctuation in rate of flow of energy due to 
an uneven turning moment was by no means limited to any 
particular value by following the ** practical rule, and I came 
to the conclusion that this rule ought to be discarded entirely, 
and that, in place of this, attention should be directed to the 
amount of fluctuation iu rate of flow of energy when the set 
was working under ideal conditions as regards bus-bar poten- 
tial difference. In order to carry out this method of design 
practically, it would be necessary to have at hand numerical 
data of machines of a sort whicb, as far as I know, have not 
yet been published. In the article referred to above, I gave 
a set of curves which, if determined experimentally for any 
particular synchronous machine, will yield the data required 
for this method of treating a certain class of parallel running 
problems. Unfortunately, to obtain such data from the 
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large machines which are in common use now is а matter 
attended with considerable difficulties ; but there can be, I 
think, little doubt but that some such date will be in general 
use some day, and will receive from those who buy or 
construct synchronous machinery as careful consideration as 
is given to data relating to efficiency, regulation, &c. 

It is, of course, à matter of common knowledge that satis- 
factory operation, from the practical point of view, has been 
obtained on many large plante designed in accordance with the 
** practical rule," but this is no proof that the rule is correct. 
Success in such cases must be ascribed rather to good fortune 
and to untiring effort on the part of those operating the plant 
than to accurate predetermination and rational design from 
the point of view of parallel running. 

If further arguments against the “practical rule" are 
necessary, it may be noted that there have been signs 
recently of a reaction from the use of excessively heavy fly- 
wheels, which probably implies that the * practical rule” 
has been found wanting. Indeed, I think that anyone who 
takes into consideration the experience gained during the 
last 10 years in the way of parallel running with all sorte of 
engines and at periodicities varying between 25 and 100, 
must coms to the conclusion that the “ practical rule does 
not furnish us with a correct method for comparing the 
parallel running qualities of different engines. 

It should not be forgotten that the so-called practical 
rule was originally derived from theoretical considerations 
and not from practical experience, and there should perhaps 
on this account be less hesitation felt in throwing it over- 
board to rejoin the reversing field theory of commutation 
and other relics of earlier days. 

I may also refer here to another point connected with 
parallel running, which is not dealt with by Mr. Hopkinson, 
viz., the question of frequency. To fix our ideas, let us 
suppose that a manufacturer has supplied crtain engines 
for а power scheme at 25 periods, and that the parallel 
running with these engines is found to be all that could be 
desired. If now he desires to use the same type and size of 
engine on another rower scheme similar to the former, except 
that the periods are 50, he will, if he adopte the practical 
rale as a guide, be obliged to approximately double the 
weight of his fly-wheel, as it will call for double the moment 
of inertia in the rotating parts. I believe that there is at 
present no valid theoretical reason for considering that the 
parallel running of engines is facilitated by low frequency, 
and, therefore, there is no reason why the manufacturer 
should not use the same fly-wheel in both cages. I do not 
think that practical experience can be said to clearly favour 
low frequency either. 

An expression of the opinion of others on the above point 
would be of interest. Qf course, the question of low 
frequency in relation to rotaries muet not be allowed to 
confuse the issue, There are well-known reasons unconnected 
with mere synchronous running why a low frequency is 
preferable for these machines. 

The above remarks on frequency are in reference to the 
effect of uneven turning moment of the prime movers, and 
not to the question of free oscillations, and, as Mr. 
Hopkinson has devoted so much attention to the latter 
subject, it would be interesting if he would give his views on 
· the subject of frequency in ite relation to the stability of free 
oscillations of synchronous machines. 

When hunting is referred to in papers and articles dealing 
with the question of parallel running, it is often a matter of 
some difficulty to be sure as to exactly what sort of hunting 
is being alluded to. There appears to be some confusion as 
to the nature of the different classes of hunting which are 
possible, and it may, therefore, be worth while to briefly 
enumerate them. No doubt in practice the different classes 
may occur irregularly and simultaneously, and a sharp 
distinction cannot always be so readily drawn. 

As indicators of the magnitude and nature of the oscilla- 
tions going on in a circuit, the ordinary switchboard instru- 
ments are useless, on account of their sluggishness and large 
natural period. The instrument for this purpose is the 
oscillograph, and moat fascinating it is to watch the working 
of a machine by its means. The writer thinks that, in the 
case of a large power station employing current and potential 
transformers on its switchboard, it would be quite worth 
while to fit up close to the switchboard a permanent oscillo- 
graph room. Small wires connecting the various current 


and potential transformers with this room would enable the 
oscillograph to be readily switched on to any generator or 
feeder, and it is probable that euch facilities would prove 
of considerable value in the operation of a system. 

All cases of hunting of asynchronous machine can be 
classified under tbe following heads :— 

1. Forced oscillations. 

2. Free (or natural) oscillations. 

8. Oscillations due to governor effecta, 

The first class covers the oscillation«8et up by any disturb- 
ance, the period of which bears a fixed ratio to the period of 
alternation of the system. Such disturbances are the cyclical 
flactuation of turning moment of a reciprocating prime 
mover, and the flactuation of turning moment of a steam 
turbine when the steam is admitted in puffs, the duration of 
which is controlled by the governor. In the case of a syn- 
chronous motor such a disturbance may be found in the pul- 
sation of periodicity at its terminals due to the above causes. 

The peculiarity of this class of oscillation is that the mag- 
nitude of the oscillations i8 not determined only by the mag- 
nitude of the initial disturbance, but the time period of this 
disturbance is of equal importance. The phenomenon of 
resonance can aleo show itself. In а case I met with where 
two engines could never be got to run in parallel, it was 
found by calculation that the conditions for resonance must 
have been approximately fulfilled. 

Such forced oscillations always exist, although in most 
cases they may not һе of practical importance, except in ғо 
far as they involve a loss of energy of an unknown extent. 
It is not unusual to see every instrument on the switchboards 
(both А.с. and p.c.) of synchronous sub-stations slightly 
oscillating in time with the revolution of the ei gines, 
although the effect may be во small ав not to be distinguished 
on lamps on either А.С. or D.c. sides. The oscillograph shows 
that an astonishing amount of periodic fluctuation of current 
on the A. C. side is not inconsistent with satisfactory operation. 

Periodic fluctuation in the turning momept of steam 
turbines has been mentioned above. This is a point in con- 
nection with these prime movers (of the type chiefly in use) 
which is frequently overlooked, as it is often stated that they 
possess a perfectly even turning moment. It is worth 
noting, however, in this connection, that, according to a 
patent recently issued to the Hon. C. A. Parsons and Mr. 
Swinburne,* it is found important for good parallel running 
that the puffs of steam shall be coincident in turbines run- 
ing in parallel, and further, that if there are reciprocating 
engines also, the puffs of steam in the turbines shall be coin- 
cident with maximum efforts of the cranks of the recipro- 
cating engines, Of course, one advantage inherent in the 
turbine is that the period of the impulse can be easily varied. 

The second class of oscillations are those set up by a 
sudden change of conditions, such as a sudden change of 
load, or a bad synchronise when switching in a new machine. 
Anyone who has spent much timein the sub-stations on large 
polyphase systems must have met with very audible evidence 
of these free oecillations. But they are not always noticeable 


when it would seem that they ought to be. As an example 


of this, a case may be mentioned where a 250-xw. 
motor-generator was constantly put on circuit 120° out 
of phase owing to a mistake in the synchronising 
connections, but although the machine audibly expostu- 
lated in & vigorous manner, one could not hear in the 
sound the least indication of oscillations. Presumably there 
really were a few oscillations, but the period was short and 
the damping great, so that the ear could not separate them. 

Until recently it was comforting to think that such oscil- 
lations whenever started must soon die out, just as a dis- 
turbed pendulum will come to rest, and hence that they 
could not be of much practical importance, bnt Mr. 
Hopkinson, and also Mr. Steinmetz, have demonstrated that 
this is not so, but that if free oscillations are once started, it 
is possible that their amplitude may continuonsly increase 
until the ranning becomes impossible. This phenomenon is, 
of course, quite distinct from that of resonance. 16 is im- 
portant to notice that oscillations of this class are absolutely 
independent of the type of prime mover, and may occur 
when the turning moments of the prime movers аге per- 
fectly free from fluctuation. 

As regards the third class of oscillations this is perhaps 


* Specification No. 19,031, 1902. 
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the most complex part of the subject, and one that is very 
difficult to deal with briefly in a general manner. 

The hunting due to governor effects may be of the nature 
of either forced or free oscillations. For instance, if the 
governor is in periodic motion during and in time with the 
revolution, it may affect the proportion between the cylinder 
pressures in the two strokea of the revolution, and thus by 
altering the cyclical turning moment curve it may set up 
forced oscillations. Or, if the governor mechanism itself is 
executing free oscillations on its own account quite inde- 
pendent of the time of revolution of the prime mover, it may 
introduce a component of the same period into the turning 
moment of the prime mover, and thus set up oscillations of 
synchronous machines which are properly described эв 
„forced,“ although they have their origin in the free orcil- 
lations of the governor mechanism. 

Oscillations due to governor effects, however, more often 
depend on an action of a different sort. "The combination of 
а prime mover, a heavy fly-wheel, and a governor, working 
on a steady non-synchronous lcad, form a mechanical system 
possessing a naturel period of oscillation of speed lorg in 
comparison with the time of revolution; and these oscilla- 
tione, if set up, sometimes eventually die out, and sometimes 
do nct. These oscillations, which are easily set up by 
sudden change of load as when testing governors, are of the 
nature of free oscillations of а very complicated nature, and, 
as far as I know, have not been treated theoretically, though 
I believe it is not in general impossible to predetermine 
their approximate period in a steam engine. The size of 
the fly-wheel, the time taken by the steam to pass through 
the engine, and the exact method of governing are important 
factors in the case. 

When engines are running on synchronous systems such 
oscillations also take place, but it must not be supposed that 
the period is necessarily the same as when running on a non- 
synchronous load, as tbe conditions are so very different for 
the engine. Indeed, it is not improbable that the new 
conditions introduced by the syncbronous system шву some- 
times render it more likely for oscillations of this nature to 
show themselves. 

While it is very useful for theoretical purposes to assume 
that the potential difference of a system is constant both in 
amplitude and periodicity, and to calculate natural periods 
of machines on this assumption, yet it must not be forgotten 
that in practice the amplitude and periodicity of the potential 
difference will probably fluctuate periodically to some extent, 
and that this may make a great difference in the fluctuation 
of flow of energy resulting from a ficctuation of turning 
moment. Suppose, for instance, that the system consists of 
а регегаіог whose natural period is 4 second driving a 
synchronous motor whose natural period is | second, and 
that the period of fluctuation of the turning moment of the 
prime mover is approximately } seccnd. At first sight it 
might appear that the conditions for resonant oscilletions 
of the generator as previously described are here fulfilled, 
but further consideration shows that such oscillations cannot 
take place in this case, since there is nowhere in the system 
for the large fluctuation of the current of the generator to 
be taken up, as the motor will respond but slightly, to a 
disturbance whose period is so different from its own natural 
period. What must happen, therefore, is that a periodic 
flactuation (of same period as the turning moment) will be 
set up in the amplitude and periodicity of the potential 
difference of the system such that the fluctuations of current 
of generator and motor balance one another, and this result is 
not, of course, necessarily inconsistent with sufficiently 
satisfactory operation in practice. If, however, this same 
generator and prime mover were running in parallel with 
plant of many times its own capacity, it is safe to say that 
its ranning would be very bad, if not impossible. 

A distinction may be drawr between the natural period of 
oscillation of a system and that of a single machine. In the 
previous example, the natural period of the system consisting 
of generator and motor would be intermediate between 4 and 
1 second. 

Complete theoretical treatment of the complicated systems 
of actual practice is, of course, impossible, but considerable 
insight and information may be attained by studying them 
on the lines of the modern theory of synchronous running. 
This will, at least, ensure that the important matters of 
periodicity and weight of rotating parta have their influence 


properly reckoned. As in most cases of oscillatory motion, 
the calculations strictly apply only when the oscillations are 
of small amplitude. 

Periodic fluctuation in the amplitude and periodicity cf 
the potential difference of a system due to the use of prime 
movers with uneven turning moment has been referred to 
above. А glance at the voltmeter is often sufficient to show 
that periodic fluctuation in the amplitude exists. The 
writer some time ago endeavoured, by means of the oscillo- 
graph, to obtain direct evidence of fluctuation in the 
periodicity on a large polyphase system driven by slow- 
Speed reciprocating engines. The oscillegraph used in 
the ordinary way will not show such fluctuation, so the 
oscillograph motor was run from an independent and 
perfectly steady source, while the strips were conrected with 
the bus-bar potential difference in the usual way. А pro- 
cession of potential difference curves was thus seen crossing 
the screen, which, by closely adjusting the speed of the 
oscillograph motor, finally became stationary. Periodic - 
fluctuation of the periodicity would have shown itself as an 
oscillation of this curve to and fro sideways, but no sign of 
such motion could be detected. All that was noticed was a 
slight periodic change in the shape of the curve. It should 
be added, however, that when these observations were made 
the running of the system was perfectly satisfactory as 
regards the effect of uneven turning moment, and it is quite 
reasonable to suppose that the periodic fluctuation in the 
periodicity was too small to be noticeable by this method. 


ECONOMICAL SPEED REGULATION WITH 
CONTINUOUS-CURRENT MOTORS. 


By FRANK BROADBENT. 


Ir is almost impossible to pick up any American technical 
paper without ncticing at least one article referring to tle 
obtaining of wide speed range with continuous-currert 
motors. Many and complicated are the ways and means 
proposed for obtaining such wide speeds. In the Electrical . 
World and Engincer, October, 1903, there appears an article 
by A. F. Hemingway on the subject, in which he refers to 
the impossibility of obtaining a design of motor productive 
of anything like a satisfactory range of variation, and gives 
it that the practical limit is a speed ratio cf about 2 to 1. 
He is referring to speed range by the variation of magnetic 
density of the field magnets, 

It would appear from a perusal of such articles thit 
English designers and manufacturers are ahead of ther 
American confrères, as standard motors can now be bong] t 
in the open market in this country in which a speed regule- 
tion of 2 to 1 can be obtained by means of a shunt rbeost:t 
control. Nor is thereany difficulty, apparer tly, in obtainirg 
the ratio of 3 to 1 by the same means, ard there are mary 
motors driving machine and other tools in which this range 
is normally obtained. The cost of such а motor is, cf 
course, greater than one in which no speed variation ly 
shunt control is required, as the motor must be large enough | 
to develop the maximum power required at the slowest spe d. 
But, on the other hand, snch special designs of machines ав 
are indicated in Mr. Hemingway’s article, in which doub'e- 
cored armatures and auxiliary magnets are required, 
would probably cost more than a plain shunt-wound motcr 
large enough to give the full range of speed required. Tle 
other methods for obtaining speed control, such as multi- 
voltage control and similar special systems, although prc- 
bably not increasing the cost of the motor itself, increase tle 
cost of the installation as a whole, and also considerably 
increase the ccst of upkeep. It should not be overlooked 
that simplicity has a commercial value. These efforts to 
obtain economy in speed regulation by complicated snd 
special motor windings are perhaps justifiable for spccial 
cases ; but for the general run of work, they are quite un- 
necessary. 

With standard motors and switchgear there is scope for 
considerably more economy in workit g than is often found 
in motor-driven works. 

One frequently comes across motor installations, where 
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speed control and economy are desiderata, in which the 
whole range of speed is effected by plain series regulators. 
We have instances in mind in which approximately 30 
motors are controlled in this way, and the driving arrange- 
ments are such that in some cases the top speeds are never, 
and in most cases rarely, used. A constant waste of energy 
is thus going on, which, with a little scheming, could have 
been avoided. 

In one installation something like £150 is thrown 
away in an annual bill for electrical energy amounting 
to about £500. To strain after an increased efficiency 
of 1 or 2 per cent. in the motors, and then neglect 
obvious means of saving 25 per cent. in the general economy 
of the system, is, of course, a very false sort of economy, 
but is really no worse than asking for an increased lamp 
efficiency of half a watt per candle, and then wasting half 
the light by bad distribution. 

Very wide speed regulation is not required as а general 
rule for either machine tools or small printing machines— 
that is to say, а range of more than 2 or 8 to 1. A range 
of 2 to 1 would cover most cases. There is no reason, 
therefore, to adopt any complicated and expensive system in 
such cases as these, nor to put down a “freak” motor 
instead of a standard machine. 

Newspaper printing machines do, of course, require a very 
wide and uniform control, and to obtain this electrically 
involves a somewhat complicated arrangement, but there 
seems to be rather a tendency in the American technical 
press to overdo the question of speed control for ordinary 
work, and to boom special systems. 


THE BROADNESS OF THE ELECTRICAL 
ENGINEERING PROFESSION. 


By E. KILBURN SCOIT, M. I. E. E., A.M.I.C E. 


IT is one of the fascinations of electrical engineering that 
one never knows what one may have to do next. Some day, 
no doubt, when the profession has grown out of the infantile 
stage our irritating friends are so fond of quoting, we sball 
all be chained up each in his corner, and lead regular if 
monotonous lives. In the meantime, however, the man who 


has spent most of bis life amongst heavy machinery may at 


any moment be called upon to design delicate electrical in- 
struments, or, after years in manufacturing, take to advising 
town councils professionally. It is just as likely he 
may have to tackle an entirely novel electro-chemical 
problem or undertake track construction for a tramway or 
railway, or carry out the hydraulic work of a transmission 
of power scheme. In fact, at the present time it is impos- 
sible for the electrical engineer to have too broad a know- 
ledge, and the younger men would do well to bear this in 
mind, One very important thing which is almost entirely 
overlooked in the training of engineers is an acquaintance 
with commercial affairs. There are several examples of 
successful men whose principal claim to their position in 
electrical engineering appears to be that they can juggle 
with Board of Trade accounts, or talk wisely of the financial 
side of affairs; and such is the power of the dollar end 
of the business, that they are even admitted as full members 
of the Institution. The young engineer would do well to 
make a note of this, for, after all, his main object is to 
make a decent living, and it is certain that if he doesn’t 
look after the commercial end as well as the technical, he 
will be liable to get left by the purely commercial man. 
For example, it is well known that the City is fnll of a 
guinea-pig class, which fattens by the exploitation of engi- 
neers who are во busily interested in the technical end that 
others take most of the bawbees. 

During the winter months which are now upon us, most 
young engineers use their leisure time in study or attending 
evening classes, or at any rate, they ought to. It does not 
follow that the classes should be on engineering ; in fact, 
for one who has been grinding engineering all day, it is 
better to take up some entirely different subject. Amongst 
others, the writer would recommend some of those included 
under the Chamber of Commerce and Institute of Bankers’ 


examinatione, such, for example, as commercial law, bank- 
ing, &c. | | 

Again, for those who have artistic tastes, there are 
numerous art classes, and in this connection it may be worth 
mentioning that the really successful designer must have 
imagination, and be something of an artist. The success of 
certain prominent dynamo designers is a good deal due to 
their having a strongly-developed artistic temperament. 
Again, the budding electrical engineer will not improbably, 
at some time or other, have to prepare advertisements or 
compile catalogues. This may appear easy, but, as a matter 
of fact, it wants doing, and a well trained artistic sense will 
come in most usefully. We are so utilitarian and matter of 
fact, that we are apt to associate everything of an engineer- 
ing nature with harsh lines and the severest simplicity. In 
this respect we lag behind competitors abroad, as witness the 
magnificent catalogues of the German firms and the arresting 
and pointed advertisements of the Americans. (By the way, 
the writer has not in mind those pictures of winking cats 
used to advertise certain engineering specialities in the 
States.) 

There is still another direction in which the budding 
engineer would do well to get some training, and that is in 
public speaking and the art of debate. Other things being 
equal, the man who can express himself concisely in public, and 
can make a ready reply or comment during a discussion, will 
have the advantage. Some members of the profession have 
been quick to see this, and make up for lack of technical know- 
ledge by ready and witty speech. "They may be said to have 
too much signboard and too little warehouse. 


THE SPEED OF TRAMCARS. 
[FROM A LEGAL COBBESPONDENT.] 


THE action of certain persons interested in motor-cars, who view 
with a certain degree of schaden freude the immunity of electric 
tramway companies from prosecations for furious driving, has 
recently given rise to a series of experiments for the purpose of 


` showing whether these vehicles can exceed the legal limit of speed. 


This is а question of fact—to be determined by experts; our 
present purpose is to draw attention to the laws which regulate the 
speed of tramcars, and to inquire whether, wholly apart from any 
special legislation which may have to do with tramcars, the tramcar 
is subject to the ordinary laws of the realm which control the use of 
vehicles on highways. 

To begin at the beginning, it is provided by Sec. 46 of the Tram- 
ways Act, 1870 (an Act passed, be it observed, before electricity as a 
motive power was seriously thought of) that: —“ Subject to the pro- 
visions of the special Act authorising any tramway and this Act,” 
the lccal authority of any district in which the same is laid down 
may, from time to time, make regulations as to the following matters 
(inter alia) :— | 

The rate of speed to be observed in travellirg upon the tramway. 

For better enforcing the observance of all or any of such regule- 
tions, it is made lawful for any such local autbority to make bye- 
laws, provided that such bye-laws are not repugnant to the laws of 
that part of the United Kingdom where the same are to have effect. 
Such bye-laws mast also be subject to the approval of the Board of 
Trade. 

The effect of this provision is that the rate of speed authorised 
by the bye-laws is not to exceed that which is permitted by the 
regulations published by the Board of Trade. Thus, by Sec. 23 of 
the usual form of Tramways Orders Confirmation Act, it is provided 
that the provisions of the Tramways Act, ‚1870, relating to the 
making of bye-laws by the local authority with respect to the rate 
of speed to be observed in travelling on the tramways, shall not 
authorise the local authority to make any bye-law sanctioning a 
higher rate of speed than that authorised by the Board of Trade 
regulations at which engines are to be driven or propelled on the 
tramways under the authority of this order; but the bye-laws of 
the lccal autbority may restrict the rate of speed to a lower rate 
than that so authorised. 

In making regulations with regard to the speed of trams pro- 
pelled by steam or any mecbanical power, the Board of Trade make 
special reference to the places where the speed may be increased or 
must be diminisbed. Thus, Sec. 4 of the regulations is in the fol- 
lowing form :—'' The speed at which such engines and carriages shall 
be driven or propelled along the tramways shall not exceed the rate 
of [eight] miles an hour, and the speed at which such engines and 
carriages shall pass through facing pointe, whether fired or mor- 
able, shall not exceed the rate of [tour] miles an hour. : 

If the driver of a tramcar exceeds the limits laid down in the 
Board of Trade Regulations, he renders his company liable to pro- 
ceedings for penalties not exceeding 40s. for each offence, with or 
without further penalties for continuing offences. But this is not 
the limit of his liability. A tramcar passing along the high road is 
subject to the ordinary laws which regulate the speed of vehicles on 
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the highway ; and it must not be thought that because a tramway is 
worked under statutory powers, the company are excused from 
actions for negligence and nuisance to which they might otherwise 
be exposed. In Sadler v. South Staffordshire and Birmingham 
District Steam Tramways Co. (1889) (23 Q.B.D. 17), an accident was 
caused by the company's car, which ran off the line at a point where 
the company’s line joined the line of another system, over which 
the company had running powers. It ran off the line owing toa 
defect in the points at the place of junction, but it was nct clear 
whose duty it was to repair the points. It was held that in any 
event the owners of the cars were liable, because their etatutory 
powers did not extend to authorise their running along the highway 
on a track which was in a defective condition. Again, in Marfell v. 
South Wales Railway Co. (1860) 8 С.В, (N. S.) 535, a railway com- 
pany owned a tramway which at one point crossed their line. They 
maintained gates at that point, but never closed them. It was held 
that they were liable to the licensee of the tramway for the loss of 
his borse, which was due to their neglect to keep the gates closed, 
on the ground that the licensee had a right to expect that the gates 
should be properly managed, and it was the company's duty to 
manage them. Again, in the Dublin United Tramways Co., Ltd., v. 
Fitzgerald (1903, А.С. 532), a tramway company were held liable 
for injuries caused by the worn and slippery condition of their 
track. 

The crucial point, however, is to consider whether tramcers are 
withia the statutes passed to prevent furious driving on highways. 
Thus the Highways Act, 1835 (5 and 6 W.iv., c. 50), Sec. 78 is directed 
against furious driving, and applies to "any person... . driving 
any sort of carriage." In Taylor v. Goodwin (1879) 4 Q.B.D. 228, 
carriage “will include any which might be propelled at such a 
speed as to be dangerous,” and in Cannan v Earl of Abingdon 
(1900, 2 Q B. 66) it was said to include any mechanical contri- 
vance which carries weight over the ground in such a way that 
the foot of man does not support it. It is obvious that 
tramcars come within these definitions, and that drivers of tramcars 
are subject to the penalties imposed by Sec. 78 of the Highways 
Act. Further, it would, in our view, be competent for a magistrate 
bearing any charge under that Act to refuse to pay any attention to 
the bye-laws for the purpose of deciding whether or no there had 
been “furious driving.” At the same time, it would be incumbent 
upon the prosecutor to elect which statute he should proceed under, 
for an acquittal проп a charge of infringing a bye-law might well 
be pleaded in bar to a subsequent prosecution under the Highways 
Act. 


NEW PATENTS APPLIED FOR, 1903. 


Pomp expressly for this journal b . P. Тномрвои & Oo., Electrical Patent 
gent: 829, High Holborn, Londou, W. C., and at Liverpool, to whom all 
inquiries ebould be addressed. 


23,102. “Improvements in and relating to the application of electricity for 
the production of scenic effects at theatres and other places of entertainment. 
J. F. Cakey. October 26th. 

28,103. ''Improvements in ага relating to the application of electricity for 
the production of scenic effects at theatres and other places of entertainment." 
J. F. CAREY. October 26th. 


23,110. **Improvements in electric potential governors." 
October 26th. 

23,120. Storage battery plates." J. Выск. October 26th. (Complete.) 

28,151. Improved method and apparatus for producing а suitable circula- 
tion of the electrolyte in electrolytic processes.“ Н. KOLLER and P. ASKENASx. 
October 26th. (Complete.) 

23,161. *“ Improvements in electrically - heated handles." 
October 26th. (Complete.) 

23,173. "Improvements in protecting devices for parallel feeders used in the 
distribution of electrical energy." L. WiLsoN. October 26th. (Complete.) 

23,181. Improvements in end relating to electric traction systems." J. 
Малххнк›м. October 26th. 

23,182. ''Improvements in connection with vacuum brake apparatus and 
mechanism for ure therewith on electrical and other rsilways." J. GRESHAM 
aod Н. A. Hoy. October 26th. 

23,192. Improvements in or relating to dynamo-electric generators and 
motors.“ A. D. Jones and the Jaxpus Anc Lamp AND EI. HAHA Co., LTD. 
October 27th. | 

28,224. “Improvements in electrically illuminated signs.“ J. Н. Gorusr, 
October 27th. (Complete.) 

23,225. "Improvements in electric lamp scckets." J. Н, Gornst. October 
21h. (Comp ete.) 

23,226. ''Improvements in electrically illuminated signs.” 
October 27th. ( omplete.) 

23,260. “Improvements relating to receiving instruments of printing 
telegraphs ” P. A. NEWTOWN, (Еуре Mannfactur.ng Co., United States.) 
O.tober 27th. (Complete.) 

23,285. "Ту rovements in telephone relays or repeaters." 
and A. Н. Манг. October 27th. Complete.) 

23,318. “Improvements in devices for suspending the overhead conducting 
wires of electric tramways and rai;ways." А. J. Howanp. October 28th. 

24,337. The adjustable arm rest for the telephane.“ E. Moore. October 
28th. 

23,355. Improvements in electrically-operated valves.“ Тнк Warwick 
MacuHixery Co., ото, (The General Electric Co., Uni.ed States.) October 28th. 

23,359. Improvements in sparking plugs and the like fcr electric ignition.“ 
F. H. pe VTI. H. October 25th. 

23,375. Improvements in electiio silent discharge apparatus.“ A. 
SCI NT. LI. n and D. KoELEMAN. October 28th. 

23,4106. * The electric automatic twin wire switch.” W. Parkinson, October 
29 h. 

283,419. А new or improved mas age instrument for use with or without 
electricity," J. FisHen. October 29th. 

23,443. Improvements in electricn] instruments.“ Crompton & Co., LTD., 
and W, A. Prick. October züth. | 

23,444. Improyements in electrical instruments.“ Crompton & Ch., LTP., 
and W. A. Prick. October 29th, 

2, 461. Improvements in or relating to electrio generating apparatus,“ 
P. A. Rusens. October 29th. я EE i 

23,460, ‘Automatic switeh for pontrol of starting eleotrio motors," Е, C, 
Newton, October 49th, клу: i 


T. L. Воүрех. 


R. A. FLIESS 


J. H. Сокньт 


G. E. SUNDQUIST 


23,178. “Improvements in and relating to the electrical transmissions of 
energy through space." А. An ron. (Date applied for under Patents, Act, 1901, 
August 28rd, 1903, being date of application in Italy.) October 99th. (Uomplete.) 

23,482. ''Improvements in or relating to secondary batteries." С. Rosset. 
(Date applied for under Patents Act, 1901, November 24th, 1902, being date of 
application in France.) October 29th. (Complete.) 

23,488. "Improvements in and relating to the electrical transmissions of 
energy through space.” А. Антом. (Date applied for under Patents Act, 1901, 
SEDI Mer 12th, 1903, being date of application in Italy.) October 20th. (Com- 
plete.) 

23,490. ‘‘Improvements in electric storage battery plates." О. Imray. 
(C. Potter, United States.) October 29th. (Complete.) 

23.521. Improvements in and relating to loose handle automatic magnetic 
blow-out circuit breakers.” S. WMI. October fOth. 

23,540. "Improvements in electric resistance boxes.“ A. Н. ADAMS and 
A. H. Curtis. October 80th. 

23,545. “Improvements in or relating to electric batteries.“ A. BLACKMAN. 
October 80th. 

23,516. ‘‘Improvements in telephone mouth pieces or receivers.“ А, B. 
CRUICKSHANK. October 30th. ' 

29, f 57. Improvements in electrical clutch atd brake mechanism." A. P. 
BTCKEL October 80th. (Complete.) 

23,571. ''Improvements in wireless signalling systems." Н. SHOEMAKER. 
October 80th. (Complete.) | 

23,585. Improvements in electrical signalling apparatus for fire calls and 
the like.“ E. L. Fixncuinc апа W. Н. WALTON. October 30tb. 

23,592. '" Improvements in electrio circuit controllers." G. J. PuHitpotr and 
G. Н. ALDERTON. October 31st. | 

23,608. Improvements in electric switches." J. Томтілхкох and H. Lomax. 
October 81st. 

23.636. “ Improvements in raising and lowering electric атс lampe." W. A. 
Brown. October 818%. ý 

23,617. “Improvements in and relating to electric arc lamps.” J. MCLAUGHLIN, 
October 3lst. (Complete.) 

23.652. Improvements relating to electric meters." бВос,кть ANONYME DES 
ATELIERS DE MECANIQUE DE Pukcisio ок TERrrrer. (Date applied for under 
Patents Act, 1901, November 10th, 1902, being date of application in Switzerland.) 
October 81st. Complete) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W. O., and at Liverpool, price, post free, dd. 
(in stampe). 


1903. 


CONTACT ARRANGEMENT FOR SHIPS’ Compasses. B. Freese. 53. January lst. 

TELEPHONE Systems. I. B. Birnbaum. (Telephone-Fabrik: Actiengesellschaft 
vorm J. Berliner, Germany.) 134. January 2nd. 

TELEPHONIC Arranarvs. W. E. Heys. (The Hutchison Acoustic Co., United 
States.) 157. January 3rd. 

Ек WINDIN aS. W. P. Thompson. (Communicated.) 188. 


SIGNALLING AND CONTROLLING APPARATUS FOR RalLWAY AND TRAMWAY Sys- 


TEMS. R. J. Sheehy and A. G. Curphey. 207. January 5th. 

SuvnracE Contract ELECTRIC RAILWAY evsrTEMS; PREVENTING SHORT CIRCUITS 
Тнкккіх. W. M. Brown. g. January 6th 

STORAGE BATTERY PLATE, AND METHOD OF MAKING тик Same. P. A. Newton. 
(C. Coster, United States.) 334. January 6th. 

LiunrNiNG Arnnesters H. H. Lake. (Mall Signal Co., United States.) 425 
January 7th. 

Evectricity METERS. R. J. J. Swan. 459. January 7th. 

ACCUMULATORS OR STORAGE BATTERIES. F. Lauer. 582. January 9th. 

ELECTROLYTIC MANUFACTURE OF ALUMINIUM. G. Gin. 964. January 14th. 

TROLLEY ARMS USED ON ELECTRIC TRAMCARS AND LIKE VEHICLES. J. W. 

: Wilkinson. 1,006. January 156. | 

AUTOGRAPH TELEGRAPH SYSTEMS. A. J. Boult., (Communicated.) 1,178. Jan- 
uary 17th. 

APPLIANCE FOR FASTENING INCANDESCENT ELEcTRiC LAMPS IN THEIR SOCKETS, 
A. Landsberger. 1,227. January 17th. 

ELECTRICALLY CONTROLLED POWER-TRANSMITTING AND SPEKD-CHANGING АР. 
PARATUS. IL. J. Le Pontois. 1,320. January 19th. 

TREATING Liguibs ELECTRICALLY FOR PURIFICATION AND OTHER Purvoses, G. C. 
Marks. (Communicated.) 1,335. January 19th. 

TROLLEYS AND ELECTRIC Col. I. Cron. H. J. Haddan. (Communicated.) 1,482. 
January 20th. 

CLOCKWORK OPERATED ErnrcrROo-MacoNETIC. Cirecit-CONTROLLING APPARATUS, 
M. Danziger. 1,514, January 21st. 

CincviT BREAKERS OR INTERRUPTERS SUITABLE FOR THE ELECTRIC IGNITING 
DEVICES OF AUTOMOBILES WORKED BY INTERNAL COMBUSTION ENGINES, A. 
Fouet. 1,516. January 21st. 

Ernrcriuc IóoxrrioN APPARATUS FOR Explosion Motors, F. Charron. 1, 598. 
January 22nd. 

TROLLEY FRAME AND BRACKET For USE IN ELECTRIC OVERHEAD TRAMCARS 
AND THE LIKE. W. Hunt. 1,634. January 23rd. 

GENERATING ELkEcrRICITY. J. Н. Reid. 1570. January 23rd. 

Enectric SwitcHes. G. Thiel. 1,828. January 26th. 

ALARM APPARATUS FOR USE IN CONNECTION WITH TELEGRAPHIC OR OTHER LINES. 
H. Fontaine and J. V. Cleynenbreugel. 1,921. January 27th. 

VEHICLES ELECTRICALLY PROPELLED, С. Innes-Baillie, C. J. Barham and Н. С. 
Bulveck. 1,948. January 27th. 

AvxibijaRY Conract Devices FOR ELECTRICAL SwircH Apraratvs, Bie mens 
Bros., & Co., Ltd. (Siemens & Halske Aktien-Geselischatt, Germany) 
1.980. January 27th. 

ErkcrRIc Cox rnOLILHE RNS. R. W. Brown. 2.067. January 28th. 

Errcruüuc ACCUMULATORS. W. Peto ai d J. W. T. Cadett, 2,195. January 29th. 

Метнор or Morsting Previousty Еокмкр Wink COILS IN THE GhRoovED 
PANT or ELECTRICAL MacipoNEs.. pienens Bros. & Co, Ltd. (8 emens 
and Halske Aktien-Gesellschaft, Germany) 2,196. January z9tb. 

PROCESS AND APPARATUS FOR THE TREATMENT OF GASES, VAPORS, AND THE LIKE 
By ELECTIUC SPARK DISCHARGE. J. Schlutius. 2,199. January 29th. 

Errcriuc SWITCHES FOR CONTROLLING CIRCUITS FOR LIGHTING, HEATING AND FOR 
Orurn Prrposes. А. P. Lundberg and G. C. Lunuberg. 2,251. January 
goth. | 

ELECTRICAL POWER SY8KTEMS, ESPECIALLY APPLICABLE TO RAILWAY AND TRAMWAY 
VEHICLES. C. H. R. Thorn. 2,393. January dist. 

Brorace Battery Systems. H. H. Lake. (C. A. Gould, United Btates.) 2,403. 
January bIst. 

Exectro-Magxetic Motors. A. P. Aguirre. 2,491. Februaiy 2nd, 

Anc Lawrs, Siemens Bros. & Co., Lid. (Siemens & Halske, Aktiengesellecbaft, 
Germany,) 2,504. February 2nd. 

Буьткм or EL ECT Lieut Winx ang Тевіхе, J; А, Wilke. 2,54, 
February 8га, 

Bwrreuks, F. A. La Roche. 9,547. February 8rd, ` 
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No. 1,856, 


THE PROGRESS OF THE ELECTRICAL 
INDUSTRY. 


THE interesting presidential address with which Mr. Robert 
K. Gray opened the new session of the Institution of Electrical 
Engineers on Thursday last week, covers so vast a field, and 
that so well, that our only resource in commenting thereon 
is to dip into the address almost at random. First, we are 
pleased to note that the President views with favour the sug- 
gestion which we have supported, that an alliance may pos- 
sibly be formed between the leading engineering institutions, 
* for the erection of one large Temple of Engineering, where 
the various branches may find their homes," at a cost of, 
perhaps, а quarter of a million. The advantages to be 
derived from such а scheme grow more evident the 
more one considers them ; but we need not dwell upon them 
here. | 

The President, discussing the proper functions of the 
Institution, urged that though for some time to come it 
would be necessary for that body to retain its present posi- 
tion as the official representative of the whole industry, it 
would eventually be possible for it to confine ita attention 
to purely technical matters. We question, however, whether 
this would be altogether advantageous to the industry, as it 
is most useful forthe latter to possess, in the persons of the 
President and Council of the Institution, official spokesmen 
whose authority to speak and to press forward indispensable 
reforms are acknowledged on all hands. The question is to 
some extent bound up with the preceding, for when, if ever, 
the Senate suggested by Mr. Gray comes into being, that 
body will be par ercellence the most effective authority 
for purposes connected with legislation, the regulations 
issued by the Board of Trade and the Home Office, and 
similar matters. 

Dealing with the state of the law relating to elec- 
tricity, the President takes a broad and progressive view, 
pointing out how the antiquated provisions still in force, 
and the parochial ” ideas embodied therein, retard the 
development of comprehensive schemes. In his opinion, 
with which we heartily concur, the smaller municipalities 
should not be allowed by Parliament to cripple the large 
power schemes by refusing to take energy in bulk from the 
latter; inasmuch as the consumers would by this means 
obtain their supply at an undoubtedly cheaper rate, and 
the ratepayers would escape the burden of a heavy | 


. eharge upon the rates in the not distant future, while the 


municipality, as the authorised distributor, would still 
retain control of the streets, it is difficult to see how any 
valid objection could be raised to legislation tending to bring 
about this result. Only the dog-in-the-manger policy of 
some of the municipalities, which has so often been 
manifested in the past, and that curious and inexplicable 
hatred of companies which distinguishes the average . 
councillor, could be responsible for opposition thereto. 
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As for the state of the Tramways Acts—this is almost 
too deplorable for words; here, again, the senseless veto 
of the local authorities has proved obstructive in the 
extreme, and until this is removed, the industry will labour 
under heavy disadvantages. There is room for an immense 
development of electric traction in this country, given the 
opportunity. | 

The limits of our space prevent our commenting at length 
on the many interesting references to recent progress ; but 
we cannot help expressing our disagreement with the views 
of the President on the adoption of the underground conduit 
for the L. C. C. tramways. The instances given of the rapid 
transmiesion of messages through submarine cables serve 
admirably to illustrate the wonderful development which has 
taken place in the organisation of this vast industry—one 
of the most important of all electrical industries, em- 
ploying, as it does at the present time, almost a quarter of a 
million nautical miles of cable ! 

The President drew attention to the remarkable diversity 
of the chemical operations which are now being carried on 
by the aid of electricity, and to the great importance which 
this branch of industry has gradually assumed—far greater, 
in fact, than is commonly supposed. Finally, Mr. Gray 
compared the relative opportunities of students for instruc- 
tion in electricity and chemistry, somewhat to the dirad- 
vantage of the latter, and warmly advocated the extension 
of facilities for technical education, concluding а most 
interesting and stimulating address with the suggestion that 
а London Local Section of the Institution should be formed 
—an admirable idea in many respecte, the advantages of 
which are briefly set forth. 


WHEN Sir Oliver Lodge was President 
of the Physical Scciety, he expressed the 
hope that the time of meeting would be altered from the 
afternoon to the evening. Under the presidentship of Mr. 
Glazebrook, it has been found possible to carry ont this 
suggestion. The first nocturn was, therefore, most appro- 
priately attended on Friday last by Sir Oliver Lodge, and it 
was also fitting that he should choose as the theme of his 
discourse the possibility of being able to dispel that worst of 
all the powers of darkness—fog. Those of us who listened 
to his lectures some time ago on “ Dust," received somewhat 
of a shock on Friday when reminded that it is 20 years eirce 
a comparatively little-known professor of Bedford College 
came prominently into public notice and esteem for the able 


The Eleotrification 
of Fog. 


and penetrative mind which he brought to bear on this. 


commonplace thing. We have followed this professor with 
great interest from that period to the present point in his 
brilliant career, and, if we may во express it, we have always 
hoped that he would some day return to the “ Dust " which. 
he raised, and which raised him, It is, therefore, particularly 
gratifying to find that, notwithstanding his professional 
duties, his success, and the new and more industrial 
matters with which he has lately cast his lot, he is still able 
to continue his researches on a subject so particularly his 
own. We have referred to the proceedings on Friday last 
as а nocturn, because it is difficult to find a word which 
representa the kind of discourse that prevails at the Physical 
Society. Outside the House of Commons, it is doubtful 
whether there exists an institution which permits speeches to 
be яо readily interrupted, and generally with such good effect, 
a8 does the Physical Society. Thus, at one point in Sir 
Oliver Lodge's description of his apparatus, Prof. Ayrton 
broke in; and although, at the time, the interruption was 


somewhat of а surprise, 16 turned out to be entirely justified, 
for it called attention to a matter of great interest, and gave 
it the right degree of prominence. The fact is, among experta, 
greater freedom of speech is possible than among a mixed 
audience; it takes a good man to know how to interrupt 
without being rude. | 

Sir Oliver Lodge began by referring to the work of 
Tyndall and Rayleigh, апа the well known experiment per- 
formed upon dust by means of a heated rod. The dust is for 
convenience formed in а glass receiver by the burning of 
magnesium ribbon. Near the heated rod, within the 
receiver, is seen в dust-free layer, and streaming up from the 
rod, when a beam of light is caused to illaminate the dust, 
is seen a dark space, called the dust-free space. It was 
originally thought that the dust in these free spaces was 
burnt up by the hot body, and it was concluded that the 
dust must be organic. This theory is, however, wholly 
falee, as the dust never gets into actual contact with the hot 
body, and the experiment works just as well with inorganic 
dust. Sir Oliver Lodge attributed it to a sort of radiometer 
effect, whereby the particles are kept away from the hot 
body. The action depends upon the temperature of the 
hot body, and upon the rate at which air is streaming away 
from it. It was also suggested that the air was repelled 
electrically, but this also proved to be a false notion; for, by 
electrifying the rod, it was found that, instead of the elec- 
trification modifying the dust-free coat, it expelled the whole 
of the dust from the container, and drove it to the walle, 
This experiment was shown by Sir Oliver Lodge in 1884 at 
Manchester, but similar results had been obtained by experi- 
menters as far back as 1850. It was this which suggested 
the pussibility of dispersing fogs by electrification. If cloud 
or mist is electrified, the particles cohere, the buoyancy is thus 
redaced, and they finally fall as rain. Experiments have 
been tried at a lead smelting factory to precipitate the fumes 
by a similar action, во as to be able to recover what is now 
in great measure lost. Now the success of any such method 
of fog or fume extinction depends upon the possibility of 
being able to generate a continuous discharge of electricity of 
one sign ; which, of course, means separating the positive from 
the negative at the place of generation—a process of so-called 
“rectification.” For this purpose Sir Oliver Lodge makes 
use of the Cooper-Hewitt mercury lamp, which was described 
and illustrated in the ELECTRICAL Review of January 16th 
of this year. Mr. Edward Robinson, who has assisted Sir 
Oliver Lodge in this investigation, is well known as a high- 
class manipulator, and the apparatus exhibited on Friday was 
a fine example of what can be achieved in this kind 
of work. The rectifiers were coupled up in sets of 
four, exactly like the four arms of a Wheatstone bridge. An 
alternator takes the place of the battery ; and the discharge 
points take the place of the galvanometer. In order to 
increase the length of spark, each of the four arms can be 
made to contain more than one rectifier ; thus it is found 
convenient to use three in each arm, connected “end on” 
to one another. Using one of the discharging points from 
this apparatus to electrify the dust in the receiver, there 
was an Immediate visible coherence and consequent precipita- 
tion. Great interest was aroused as to the function of an 
auxiliary wire in the Cooper-Hewitt lamp; this wire is 
connected from the positive upper electrode (iron) to a con- 
ducting band which surrounds, and is in contact with the 
glass tube a few inches above the negative (mercury) elec- 
trode. We shall watch the development of this discussion, 
айа hope for a further elucidation of the matter. 


THE proceedings before the Board of 
Trade with regard to the obstructions 
caused by electric street boxes within the 
City of Westminster, have terminated in a recommendation by 
the Parliamentary Secretary to the Board of Trade that the 


Street Obstruction 
by Electrical 
Undertakers. 


parties should meet together and see if they cannot arrange 


terms. It appears that the Westminster City Council, 
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having experienced inconvenience from the frequent opening 
of boxes, have prescribed that there shall be access to the 
boxes in certain streets only from midnight to 9 a.m., and 
in certain other streets from 8 p.m. to 10 a.m. The com- 
panies not unnaturally objected to the restriction. 
provided by the schedule to the Electric Lighting (Clauses) 
Act, 1899, that the local authority may, with the approval 
of the Board of Trade, prescribe the hours during which the 
undertakers are to have access to street bexes, and if the 
undertakers, during any hours not во prescribed, remove or 
displace or keep removed ог displaced the upper surface or 
covering of any box without the consent of the local 
authority, they shall be liable for each cffence to a penalty 
not excecding £5: provided that the undertakers shall not 
be subject to any such penalties as aforesaid if the Court are 
of opinion that the case was one of emergency, and that the 
undertakers complied with requirements of this section so 
far as reasonable in the circumstances. 

It is important to notice that the duty of undertakers 
with regard to street boxes is not confined to the changing 
and testing of wiree, and the connecting up of the premises 
of new consumers. 
of Trade under the Electric Lighting Act, 1888, it is pro- 
vided that all street boxes shall be regularly inspected for the 
presence of gas, and if any influx or accumulation is 
discovered, the owner shall give immediate notice to the 
authority or company whose gas mains are laid in the neigh- 
bourhood of the street box. Compliance with this regulation 
involves a regular series of visits to в street box; and even 
assuming that the company had no other occasion to open 
а box from time to time, it would render periodical visits 
absolutely essential. We confess that we do not understand 
how any eupply company could properly carry out the work 
of inspection witbin the hours prescribed by the Westminster 
City Council ; and it is clear that the Board of Trade are 
of opinion that the regulations should be modified. 

There are many who believe that a real solution of the 
difficulty could be found in the establishment of a system 
of subways in which mains could be laid without any inter- 
ference with the surface of the road ; but the prospects of 
these being established are not particularly bright. 


5 A PAPER bearing the above title was 
Electricity eg read last night at the Leeds Local Section 
^ of the I. E. E., by Mr. S. D. Schofield, the 
electrical engineer to the Shipley U.D.C. The paper does 
not, asthe title would indicate, deal generally with the sub- 
ject of combined stations in small towns, but mainly with the 
results obtained at Shipley; and from these results the 
author draws certain general conclusions. These conclusions 
are not favourable to the combination, looked at from the 
point of view of the engineer in charge of the electricity 
works, Our own views, so frequently expreseed in these 
columns, are pretty well known, viz, that whilst fully 
appreciating all that bas been done to popularize the sanitary 
disposal of refuse by cremation, and whilst admitting the 
good results that have been accomplished in electricity works 
in the utilisation of the furnace heat, notably at St. Helens, 
Grays, Wrexham, Falham, Accrington and Shipley, we have 
always protested against the claim that the combination was 
of any advantage to the electricity works, In short, we have 
never yet been able to see any considerable economy in using 
refuse instead of coal as fael for the boilera. The whole of 
the advantages resulting from the combination are in favour 
of the sanitary authority only. | 
Mr. Schofield bears out not only this opinion, but also our 
recently expressed opinion, that municipal electrical engineers 
did not look with favour on refuse destructors as an adjunct 


It is 


By the regulations made by the Beard © 


to their stations. We must confess to a little surprise at the 
author's conclusions, as we had been looking forward to 
something in the way of а record from tbe Shipley station ; - 
something that would do more to justify the combined works 
than anything accomplished hitherto. With such a good 
load factor as is shown by the curves given in the paper, due 
to traction, lighting and motors, the destructor has had an 
exceptional opportunity of showing what it could do. And 
the result is an average of 40 B. of T. units per ton of 
refuge—results approximately cqualled at Grays, Wrexham 
and St. Helens. 

As to the calorific value of refuse, Mr. Schofield says this 
“varies almost directly as the price of coal in the same 
district.” He clearly means “inversely,” not * directly," 
as he proceeds: “ If the coal is cheap, the refuse is good, 
and if coal is costly, the refuse is of less value.” This, it has 
been shown by other writers, is not always the case. Thus 
at Shipley, the price of coal is 7s. a ton, and the practical 
value of the refuse is 40 units a ton, on the exceptionally 
good load factor of over 50 per cent.; at Grays, a small 
town on the outskirts of London, remote from coalfielde, 
where the cost of coal is considerably more than at Shipley, 
the calorific value of the refuse is practically the same on a 
much lower load factor. 

During the 12 months ending March, 1903, 6,525 tons 
of refuse were destroyed, at acost in stokers’ wages of 18. 14d. 
a ton—a somewhat high figure. Reckoning 49:8 unite per 
ton (the resulta of one week’s run on a good load, viz., a 
load factor of about 52 per cent.), the author calculates that 
this is just 4d. more than coal alone would have cost, 
reckoning the latter at 0°266d. per unit. But the latter 
figure is for fuel only, and does not appear to include stoking 
charges. From the figures given by the author, we calculate 
that the cost of stoking the coal was more than for refuse, 
viz., almost 18. 6d. per ton. At 7-1 lbs. of coal per unit, 
the figure given in the paper, the relative costs are—for 
49:8 units—refuse 18. 14d., and for coal nearly 18. 34d., а 
result slightly in favour of refuse, instead of 4d. against it 
as Mr. Schofield shows. 

But the author of the paper makes certain deductions later 
from the value of the refuse, viz., 10 per cent. for cost of 
keeping stand-by boiler banked up with coal; 10 per cent. 
for unreliability of supply and varied character of refuse ; 
and 5 per cent. for management and supervision. 

After making these deductions from an average annual 
value of 40 units рег ton of refuse, the resultant value to the 
electricity side of the works is 8:14. per ton, as against a 
stoking cost of 18. 14d. Correcting this figure on the same 
lines ав above by adding the stoking charges, we make the 
value of the refuse 10:1d., which still is lower than the cost 
of stoking. Looking at the above resulta, therefore, we are 
still of opinion that the catch phrase of the 4d. daily—** Gold 
from rubbish "—1is both misleading and mischievous. 


Ix the process of making brazed iron 
joints in the manufacture of cycles, the 
tubes are frequently first dipped into a 
bath of molten brass covered with a flux. This causes a 
film of brass to adhere to the end of the tube and ко facilitates 
brazing. In order to prepare the surface for enamelling, the 
brass has to be removed by filing and polishing, a method 
prejudicing the strength of the tube and necessitating an 
excessive amount of labour. | 

Ап electrolytic method of stripping the brass adhering to 
the steel, based upon the property of iron to assume а 
passive state under certain conditions and so become 
apparently electro-negative to brass, has been worked out by 
Mr. Charles F. Burgess in the Laboratory of Applied 
Electro-chemistry of Wisconsin. The tube is made the 
anode in a solution of normal sodium nitrate containing a little 
nitrite. If a pressure above 2:0 volts be applied, the iron 
Soon assumes the passive state and the brass is corroded 
away, whilst but little of the current leaks away through the 
steel, provided that the applied electrical pressure is kept 
within reasonable limits and the solution is kept in good 
working order. The brass is thus efficiently dissolved 
and may be deposited upon a suitable cathode. 


Stripping Brass from 
Iron by Electricity. 
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THE DESIGN OF IRECT- CURRENT 
MACHINERY. 


By VAL. A. FYNN. 


Іт would seem at first sight that so much has already been 
written and spoken on this subject of late, that a further con- 
tribution would have no chance of bringing forward any 
points of novelty, and the author, therefore, approaches his 
task with some diffidence. Most of the recent papers have, 
however, dealt with the design of large machines, and that 
in а more or less general way; the data which have been given, 
have applied to dynamos or motors constructed some time 
ago, and in many cases not likely to be repeated. It was 
further evident to the writer, from the discussion on the papers 
referred to, that there appeared to be a vague feeling of 
uncertainty as to the lines to be followed to obtain in every 
case, and without any possibility of doubt, the best possible 
results. 

The author proposes in this paper to confine himself more 
particularly to the smaller machines, and to discuss the 
various points as they arise in following out the practical 
details of the design of a series of machines which have 
stood the test of daily practical work, and which are still 
being manufactured for the English market. He heartily 


agrees with Mr. C. C. Hawkins, when he says, What we 
really want is not so much average figures, but the maxima 
that сар be attained to serve as ideals.“ It is with the hope 
of finally discovering these maxima” that the writer pro- 
poses to publish the figures relating to a series of contemporary 
machines, trusting that this example may induce others to 
do likewise, and show that they have succeeded in sailing 
closer to the wind. 

In iteelf, the consideration of the design of small machines 
presenta & series of most interesting points which do not 
arise when dealing with large units, and if only on that 
всоге 16 should not be neglected. "Then again the number 
of small machines on the market is by far the greater, and 
what the writer has seen of these certainly does not point to 
finality having been reached as to either cost or performance. 
The question of commutation is quite as important for small 
as for large dynamos or motors, and it is propored in the 
following to devote much attention to this vital point, but 
to deal with it only as far as is necessary for practical pur- 
poses, 80 u8 to keep the length of this article within bounds. 

Many of the following statements will, no doubt, lack 
novelty to the majority; if we include them, it is only for 
the sake of completeness. Beginning with the smallest 
sizes, we are naturally led to speak principally of motors, 
and starting to discuss the frame, we are at once met 
with a difficulty. The motors now on the market are 


made protected or enclosed to а varying degree, but the 
same types are described by different names according only 
to the whim of the maker. 

This state of things is prejudicial to the trade in general, 
and it.induced a firm some time ago to send ont circulara 
suggesting the adoption of uniform designations. The 
effort remained fruitless, only, we hope, because sufficient 
publicity was not given to the proposal, and we therefore 
venture to broach the subject again and propose the 
designations hereunder. The names chosen for the different 
types may not be the best ; the writer will be the first to 
welcome any improvements, and will feel satisfied if he 
succeed in arousing some interest in tlie question. 

„Protected type" (fig. 1). The casing of the motor 
forms part of the magnetic circuit, and covers in the poles, 
the field coils, and the whole of the running portions except 
the pulley ; the end covers, giving free access to the air, 
allow good ventilation, which may be increased by the use 


of fans, 


“ Enclosed type” (fig. 2). The casing of this type is 
exactly similar to Type 1, but the openings in the end covers 
are covered with stout copper wire gauze; this allows a 
certain amount of ventilation, which may be increased by 
the use of fans, 

“ Gas-tight type” (fig. 3). Here again the casing is the 
same as for Type 1, but the end covers being solid, the 
machine is actually gas-tight. 


* Open type (fig. 4), or ordinary dynamo type. 

What type is to be used for a given job must be deter- 
mined by the circumstances of the case. It is by no means 
indifferent, either from the point of view of the purchaser 
or from that of the manufacturer, which type is chosen or 
supplied when guarantees ав to temperature rise are asked 
for and given. 

It is clear that the protected type (using the designations 
suggested above) will give the greatest output for a given 
rise of temperature, or, to put it in another way, will show 
the sinallest temperature rise for a given output. 

An average of a number of testa on motors, designed on the 
lines of figs. 1, 2 and 3, showed that, for equal loads, the 
final temperature rise of the enclosed type exceeded tbat of 
the protected type by about 30? F., and that the addition of 
& fan to the enclosed type reduced the difference to some 
17? F. for normal speeds. The gauze used consisted of a 
mesh 12 to the inch of S. W. G. No. 24. 

The use of & fan might suggest a serious additional loss, 
but tests have shown that when tbe latter was properly con- 
structed the necessary draught could be obtained at the 
expense of from 50 to 80 watts for motors up to, say, 
30 B.H.P, It was also found that a protected-type motor 
would give 1:5 times as big an output as a gas-tight one for 
the same temperature rise. 

These figures are bound to vary somewhat with the general 
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design of the motor, and it would be interesting to know 
what results have been obtained with other designs. 

The author believes that these figures can be improved 
upon, if, instead of using the same windiogs in the various 
types, as was the case in the tests referred to, special designs 
were got out redistributing the losses to suit each type. In 
settling the general outline of the carcase the requirements 
of all these types should be kept in mind. 

The round frame has met with universal approval, and 
deservedly so, since it offers the greatest possible advan- 
tages in the pattern making, casting and tooling. 

Dealing with the frames of smaller motors first, in order 
to get the best possible results for type 1, we must protect 
the motor only as far as is required by the fire insurance 
companies, allowing the airas free an access as possible to 
all parts and avoiding all * pockets.” The lugs of the 
commutator form a natural fan which produces a very 
marked current of air through such motors, and when 
auxiliary fans are used, care should be taken that both 
produce a current of air in the same direction. 

The general lines suitable for type 1 happily are the best 
for the second type; the first being transformed into the 
second by covering all openings with gauze or perforated 
sheet metal. The gauze surface should be аз large as 
possible, for obvious reasons, and the advantage is most 
marked when a fan is used, as, owing to the greater area, a 
lower velocity will suffice to change the air with sufficient 
frequency : the meshes of the ganze are thus less liable to 
get clogged and less of the coarser dust will get into the 
machine. . 

The gas-tight type will be best suited by as large a 
radiating surface as possible. A fan might possibly’ be of 
use even in connection with this type, since the heat 
generated in the armature has a long way to travel through 
the high insulating air, and the armature probably reaches a 
very high temperature indeed, before inducing a sufficient 
draught. It is, of course, easier to get rid of heat by con- 
duction than by radiation. 

A very vital point in the design of the frame generally is 
to secure accessibility to the brushes and commutator, and 
any attempt to crowd that all-important gear into an unduly 
restricted space is to be strongly deprecated. The gain in 
material and weight is not worth considering as against the 
far greater convenience to the user, leading to better 
attention, and thus reducing the possibilities of breakdown. 

Turning to the larger machines built on the lines of the 
modern multipolar (type 4), we find there again that the 
round yoke is best, and is also used by most makers. There 
is little to say about this part of the machine beyond 
drawing attention to the necessity for absolute rigidity. 

The motor frame or the yoke may be made of steel or cast- 
iron, there are pros and cons in either case. On the whole, 
the writer still favours the adoption of cast-iron for this pur- 
pose. The margin in favour of this material grows smaller 
und smaller, however, as the tooling qualities improve, the 
prices grow less, and deliveries for steel castings become 
shorter. 

There is no doubt that steel is the best material for poles 
and pole shoes. In many cases it will be permissible to 
make both body and shoe solid, but the best results will no 
doubt be obtained with laminated poles, the machines 
turning out both cooler and more efficient, particularly 
when closely designed and using the smallest possible air- 
gaps mechanically, as is the case with the series under con- 
sideration. The adoption of laminated poles makes the 
machine more readily. adaptable to special cases, making it 
unnecessary for the designer to watch the proportions of 
his slots closely with a view to reducing the heating of the 


poles. 
(To be continued.) 


AN EMERGENCY SUB-STATION. 


Іт frequently happens that a would-be consumer situated 
beyond the reach of thesupply mains, orone desiring more power 
than the existing network is able to convey, is discouraged 
when he learns the length of time which must elapse before 
adequate provision can be made to supply him. 


With a view to minimising such delays as far as possible, 
and for general emergency work, Mr. S. E. Fedden, the 
manager of the Sheffield Corporation Electric Supply Depart- 
ment, has designed and put into service a transportable sub- 
station, which takes the form of a substantial pantechnicon, 
fitted with massive wheels and brakes, and containing two 
50-к\. transformers, high-pressure fuses for two feeders, and 
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low-pressure switchgear to accommodate several four-core 
distributors, with suitable provision for expeditiously tailing 
and sealing the ends of the cables, which are brought up 
from the pipes or trench underneath the van. This equip- 
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ment provides for a supply of single or two-phase eurrent at 
400 or 200 volts. 

The whole apparatus can be drawn about by horses, 
deposited in а convenient spot, and connected up in a few 
hours to supply any temporary demand, such as an exhibition, 
construction works, or permanent consumers during the 
erection of & district sub-station, to which the load can be 
changed-over on completion, and the уап moved on to some 
other sphere of usefulness. 


GAS-PIPE v. COPPER: А REPLY. 
By E. KILBURN SCOTT, M. I. E. E., A. M. I. C. E. 


THAT anyone in these enlightened days should be able to 
write as Mr. С. A. Smith has done in his article, * Gas Pipe 
v. Copper,” shows courage, if nothing else. We all know 
from the start what rank heresy it is, and that there must 
be several niggers somewhere; but who, in these hurry-scurry 
days, is going to turn aside from the sweeping tide of elec- 
trical progress to point out where the niggers lie? It is a 
thankless job in any case, for Mr. Smith might remain 
unconvinced ont of sheer cussedness, like our friends the gas- 
lighting people. 

On the other hand, I am not at all sure that Mr. Smith is 
not trying to perpetrate a joke, and intends his article as a 
sort of red rag. Whether this is so or no, it is a dangerous 
surt of information, which must be scotched, for electrical 
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engineers cannot afford to leave any straws about for the 
followers of old heresies to clutch at, and so to further retard 
progress. 

The first thing which occurred to me when I read the 
article was the woeful fiasco of the Birmingham Compressed 
Air Co. І remember it well, for, as an improver in 
J. Fowlers & Co.’s works, some 16 years ago, I helped to 
make those compressed air engines which were to work such 
wonders. The number of people who used to come and 
gloat over them was great, and their remarks most flattering 
(they were decent-looking engines, and very large for those 
days), but somehow we who were working on the job felt 
there were niggers somewhere, and so it turned out. 

Whether it was bad finance, the difficulty and expense of 
laying pipes, or the low efficiency of the system when com- 
pleted, I will not discuss. There are, no doubt, plausible 
explanations, but the main fact is, that the company went 
bust, or shall we say ** Popp?” 

Mr. Smith gives us the Paris compressed-air system to 
think over, but it won’t do. Paris has the most wonderful 
knack of showing resulta in the most unlikely quarters. For 
example, where else in the whole world could so many 
different traction systems exist side by side, and all of them 
apparently doing well ? I can't explain it, but there it is. 
Volatile Paris is certainly no place for a businesslike, in- 
dustrial, or a clod-hopping district in this country to take lessons 
from. 

If Mr. Smith transmits producer (Mond) gas over long 
distances, some of it is bound to leak, and then what about 
the carbon monoxide ? Does he not remember water-gas, and 
the inquest at the Leeds Forge on the foremen who were 
poisoned, and how it was nearly & case of .up-dicky 

with some of the jury too? There were many reasons for 
the water-gas companies going bust, finance being amongst 
them, but the thing which finally did for water-gas was 
the cases of poisoning. The late Mr. Sampson Fox tried 
to mend matters by making the gas smell nice, so that people 
should know when it was about, but it was all no go. 
Again, I have reason to know of those days, for several per- 
sonal friends (some employed at the Forge), and, I regret to 
say, some relatives, backed water-gas with their money. A 
thing like that sticks, and it requires a heap of chemical and 
physical facts to shift it. 

At Brussels, gas engine sub-stations were used to help the 
electric lighting, and the job was well engineered. They 
are now out of use, and the latest development is the equip- 
ment of a large electric power station some distance outside 
the city. Mr. Smith may say the above-mentioned failures 
were solely due to bad finance and bad management. Very 
well, assume it so. Where is there a more disastrous re- 
cord of early finance than that which characterised the first 
few years of electrical history in this country? We as a 
profession are even now suffering from the mad speculation 
which caused the 1882 Act to be brought in. Yet elec- 
trical engineering has lived through it all, and through the 
grossest of mismanagement. Why? Because the science 
of it is founded on bedrock. We do not make approxima- 
tions of power by means of indicator diagrams or take 
records of volume in quart pots, but all electrical measure- 
ments are absolute, and right down on the nail. It is the 
nature of electricity to come out on top every time. 

From the way in which Mr. Smith’s figures are presented, 
I cannot think that he is accustomed to the preparation of 
estimates. For example, he allows 2s. 9d. per cb. yd. for ex- 
cavation, and we are left to assume that the piping gets into the 
excavation on its own, whilst the excavation presumably 
remains open forever more. At any rate, Mr. Smith doesn’t 
allow us any money to complete the funeral. He may retort 
that he has included all these little extras; but if во, why 
in the world doesn’t he say во? When he presents his own 
figures correctly, it will be soon enough to compare costs. 

One feature of the article is that the names of certain 
engineers are brought in to confirm his statements. Thus, 
Mr. Earle is said to have pointed out that “beyond a 
certain point centralisation does not pay." I don't know 
what the context of this remark is, but feel sure Mr. Earle 
is too progressive an engineer to suggest that power schemes 
such as those of South Yorkshire, Clyde Valley and South 
Wales, cover /oo large an area in each case, and so far as I 
know, no electrical engineer has yet proposed to have one 
central power station for the British Isles, 


Mr. Smith harps on the expensiveness of electric sub- 
stations, having in his mind rotary converters, motor. 
generators, &c. He also says that alternators generate 
electricity in & form which is not wanted for ordi 
purposes. In other words, he cuts out of the discussion the 
unique simplicity of the static transformer sub-station and 
distribution of three-phase current to customers, as at Erith 
and Dublin, and huudreds of places abroad. Glasgow and 
Manchester are mentioned, but it is a moral certainty that, 
if they were starting to-day, and with our present knowledge, 
direct current would not have а look in. 

The writer of the article is good enough to say that, if 
ovcrhead transmission were permissible in England, his com- 
parisons would be much more in favour of electrical trans- 
mission. But who says that overhead transmission is not 
permissible? If Mr. Smith will go to the Board of Trade, 
he will find that printed regulations are one thing, and the 
opinion of the officials another. Ава matter of fact, three- 
phase overhead transmission lines were erected in this 
country several years ago, and the Board of Trade has not 
pulled them down, or, in fact, shown the least disposition to 
interfere. 

At this moment several power companies (Gloucester, 
Kent, North Wales, &c.), are about to use high-tension 
overhead transmission lines, and the Board of Trade will 
tee to it that powers to erect such lines are not unreasonably 
withheld by any local bodies or individuals. 

Mr. Smith makes a point when he mentions cable manu- 
facturers. "There is no doubt that power companies must 
not allow cable makers to become interested financially, for 
the cable makers naturally want every wire to go under- 
ground. 

I consider the reference to the South Staffordshire Mond 
Gas Co. rather unfortunate, for they are not yet out of the 
wood, and considering the **crownings in" which are of 
frequent occurrence in their area, especially now the mines 
are being unwatered, the wood is pretty dense. I venture 
to prophecy that this company will, if it lives long enough, 
come to transmitting energy through simple copper wires. 

Electrical engineers have no quarrel with Мт. Smith about 
using gas engines for generating, or—as will probably come in 
due time—gas turbines. What they do вау is, that the trans- 
mission of energy, and to a very large extent its utilisation, 
must be electrical. Why, indeed, should we carry a material 
substance through pipes, when we can do all that is necessary 
by simply vibrating the ether. The electric motor has also 
obtained too firm a hold to be displaced by the gas-driven 
motor driving line shafting in the bad old way. 


ELECTRICALLY WELDED JOINTS. 


Охсв more Glasgow leads the way! This time she begins an 
experiment in electric welding, primarily for her own benefit, but 
indirectly for the good of Britain. 

The Corporation has arranged with the Lorain Steel Co., Johnstown, 
U.S.A., to carry out the electric welding of their new lines to Paisley 
and Cambuslang, and also a few short extensions within the City. 
The distance from Crookston to Paisley is aboat 2 miles, and the 
Cambuslang extension is about the same length. Both of these 
extensions will be opened for traffic in about 10 days. The Lorain 
Co. have also arranged to weld the rails on а portion of the old 
track. This work is being carried out when the cars are off, between 
1 and 5am. 

The total number of joints to be welded under this contract is about 
2,000, the Corporation reserving the power to have up to another 
1,000 joints welded. 

This is the first trial in Europe of electrically welding rail jointe, 
and it will be of much interest to tramway managers and engineers. 

On Friday, 13th inst., the members of the Tramways Committee 
of the Corporation of Glasgow visited the scene of operations, and 
were much struck with the completeness of the plant, and with 
the ease and rapidity with which the whole process was 
through. 

The system is not new, and will be familiar to most of the 
readers of American journals. Already over 100 miles of track in 
the States have the rails welded by this process, but it cannot be 
said that this is very good showing for a system which made its first 
practical appearance in 1897, when it is remembered that the track 
mileage in the States is much over 20,000. The reason must be 
that the operation of welding is an expensive one compared to the 
mechanical joint and bond, because of the large and costly equip- 
ment required, and not that the results are not successful, for the 
broken joints have never exceeded 1 per oent, and this has been 
reduced since 1901 to one-tenth the amount, If all accounts are 
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true, these results are greatly better than the resulta obtained 
hitherto with the cupola cast weld. 

The Lorain weld is performed by an alternating current of 25,000 
to 30,000 amperes at 5 to 7 volta, transmitted to the welding bars 
and rail ends by heavy hinged jaws under pressure from a band- 
operated hydraulic pump. The low-pressure carrent is obtained 
from a transformer which is suspended between the welding jaws 
immediately over the joint. The primary of the transformer is fed 
from a rotary converter, which in turn takes current—about 250 
amperes—at 500 volts from the trolley wires (not without very 
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heavy lors per mile, we imagine) The jaws and welding contacts 
are cooled by water circulated by a motor pump; the motor serving 
also to move the crane from which the welder is hung. 

An advance car carries a sand-blast equipment, driven by а 10-н.Р. 
motor, by which the webs,at the rail ends to be welded, are 


scoured. 
A rolled steel bar shown in fig. 1 is clamped to each side of the 
web, with the 1 in. x 4 in. steel strip, B, covering the joint. Within 


two minutes of the application of current the centre weld is made,. 


and the welding jaws are moved at once to one of the contact bosses, 
b, where current and welding pressure are applied again. Here, 
however, the hydraulic pressure, of 35 tons per tq. in., is maintained 
until the metal has ceased to glow, when it is released and the other 
end taken in grip. The object of this wait is to make the weld 
tough. Thies is rendered essential, because the bars when welded 
at the ends are elongated by the heat developed at the central weld, 
and, when cooling, tend to pull the rail ends together, themselves 
being left in a state of tensile stress, which, of course, increases with 
a decreased winter temperature. 

New rails should not require the services of the emery grinding 
outfit which follows the two welding cars in a car of its own when 
old rails are being set up for life. 

It is well seen from this description that a small line can never 
hope to ерјоу an electrically-welded track. The cost per joint 
would be far too heavy. But a large undertaking (or а group of 
small systeme, adjacently placed) may well consider tue outlay— 
after giving very careful thought to the mechanical and commercial 
advantages set out by the exploiters of the thermit weld, or tha 
best of the rigid built-up joints. 

One disadvantage of the electric weld that suggests itself, is the 
diffculty of its application in a town new to electric traction, 
where the power station is not completed much before the com- 
pletion of the tracks. Donbtless this can be got over,if only by 
adding another car or two to the train, containing а complete 
generating station having a capacity of 150 xw. 


SS ED 


THE NEW WORKS OF MESSRS. BENHAM 
AND FROUD, LTD. 


Ox Monday last we spent a most interesting bour in the new works 
which have been erected by Messrs. Benham & Frond, Ltd., at 
Willesden. When the firm found it necessary to remove from 
Chandos Street, where the works and offices had been so long 
located together, it was decided to take extensive offices and show- 
rooms in a fine new building which bas been called Chandos House, 
and is situated in Store Street, W.C., just off Tottenham Court 
Road; but for the manufacturing premises it was resolved to go 
farther afield, and ultimately land was purchased off the Victoria 
Road, Willesden, just about 10 minutes’ walk from Willesden 
Junction station. Upon this site a fine set of workshops, laid out 
on modern principles and with electric lighting and power equip- 
ment, has been erected. 

The business of the firm needs no explaining, for it has a proud 
record of getting on fora century and а quarter, and its reputation 
for high-class art metal working, is thoroughly well-established. 
As оге instance of the sort of thing done by the firm in the “ good 
old times,” may be mentioned the ball and cross which have stood 
out o'er London at an over-towering height on the top of St. Paul's 
Cathedral since the year 1821. Could they but speak! But the 
age of the firm and its long history are not by any means socom- 
panied by the least suspicion of senile decay, as а visit to the Store 
Street showrooms, or a runthrough the Willesden shops, will show. 

We cannot foregoa passing reference to one very touching tribute 
to the good relationship between master and man which has so long 
been maintained ; in the course of our progress through the works, 
following the process of manufacture from stage to stage, we came 
upon a score of busy workers making music with the clanging of 
many hammers, and our congenial pilot (Mr. Laws, the works 
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manager), in an aside, singling out three hardy-looking old men 
engaged assiduously at their task, remarked that these three together 
had a combined record of 130 years’ service with the firm. We were 
also impressed, as we passed from bench to bench, with the absorbing 
interest which each man seemed to take in his work, and the kindly 
courtesy which so many displayed in exhibiting their own particular 
part in the process of manufacture. 

The offices front on to a newly-made thoroughfare off the 
Victoria Road, and they are separated from the works by а small 
yard. The workshops themselves are laid out in two rows, with а 
paved way, which is lighted at night electrically, running between 
them. All of the shops have windows opening on fo this way, 
во that all departmente are to some extent under observation. 
The general store is а roomy building where the “raw material, 
such as copper and iron bars, sheeting, and so on, are received from 
the metal manufacturer of special dimensions for working up for 
making ornamental gateways, copper domestic utensils, ecclesiastical 
artistic work, lecterns, electric light fittings and so on, are brought 
in, and are cut to specially- required shapes as a preliminary . 
before passing to the shops for being worked up. The metal 
working department is naturally next, and the various machines 
doing service therein are driven from a main shaft which is run by 
belt from а large Tangye gas engine contained in the power house. 
The brass finishing shop has а number of lathes, а cock-boring 
machine and other tools driven by belting, &c., from a shaft which 
is revolved by an electric motor. The wood-working shop also 
has its motor housed in, во as to be well protected from sawdust ; 
this shop contains a number of sawing, drilling, wood-carving and 
other tools. А third motor does service for working the various 
tools, polishing spindles, scratch brushes, &c., in the brass-polishing 
and finishing rooms. 

The power equiptnent consiste of а Dowson type gas producer, 
burning anthracite, and supplying gas to the Tangye gas engine 
already referred to, as well as to a Crossley gas engine. These 
engines drive two Crompton dynamos, the two machines being 
arranged to run in parallel either for a 290-volt lighting or power 
supply. The Tangye-Crompton set is mainly drawn on for the 
motor supply, the Crossley-Crompton plant being intended more 
particularly for lighting purposes. The switchboard is the work of 
Mesars. Crompton & Co., Ltd. 

The electrical installation was carried out to the plans of the firm's 
own electrical engineer. 

The workshops are spacious and well lit on the most approved 
method, and we were specially strack with the size of the smiths’ 
shop, which provides space for architectural wrought-iron work of 
almost any dimensions, At the present time, the large staff of 
smiths is engaged upon a large chancel screen for a church in the 
West of England, and a large pair for a brewery, besides a number 
of electroliera, of which the firm makes a speciality. 

At present the employés at work number about 250; the number 
was somewhat below this at the time of our visit on Monday, for 
even in the best-managed works the old Saint Monday difficulty is 
experienced. There is accommodation in the workshops for another 
100 men, and further, there is plenty of land available for extensions 
of premises when tnese become necessary. 

Work does not commence until 8 a.m., so that there is no break 
for meals immediately after the shops have bsen opened, with the 
consequent loss of time and efficiency. Ав the Chandos Works are 
situated in a somewhat secluded part of Willesden, as yet devoid 
of shops, the convenience of the men has been very considerately 
studied by the establishment of a dining room, where a plentifal 
bill of fare at low prices must be а real boon, and even if, as is 
expected, the profit on the turnover does not pay the expenses of 
this interesting department, the margin of loss will be only so 
much set aside for increasing the comfort of the employés and 
aiding in the maintenance of good relations. 

In the electric light fittings department of the Store Street show- 
rooms we have seen some very tasteful things іп (ће way of elec- 
troliers, brackets, and во on, that have passed through these 
factories, and we have no doubt that consulting engineers, architects, 
and the trade will find it worth while taking their clients here for 
a look round at some time or other. 


rr —— 
PHYSICAL SOCIETY. 


Ов. R. T. GrazEBROOE, F. R. S., presided at the meeting held on 
October 23rd, when a paper on “ The Bending of Magnetometer 
Defiection Bars" was read by Dr. OHBER. A theoretical paper 
contributed to the Society by the present author in May, 1901, 
proved, amongst other results, that the bending of the deflection 
bar of an ordinary magnetometer, under the combined weight 
of the bar and its load, must. increase the distance between 
the deflecting and deflected magnets, during a determination 
of horizontal force, to an extent which is not negligible. This 
conclusion has been borne out by direct observations made at 
the National Physical Laboratory on a number of magnetometer 
bars, including specimens from the leading makers. The mean 
results thus obtained are recorded in the present paper. The great 
majority of the data were derived from direct observations made 
with a pair of microscopes. But a method is described whereby 
the necessary information can be deduced without the aid of micro- 
scopes, from the magnetometer's own readings. The magnetometer 
is set up exactly as in an ordinary deflection experiment, with the 
deflecting magnet on its carriage at any convenient position on the 
deflection bar, and equal weights are hung up symmetrically, one on 
each arm. The consequent increase in distance between the two 
magnets diminishes slightly the deflecting force on the deflected 
magnet, and a slight change of reading is observed in the mag- 
netometer telescope, The weights are put off and on several times, 
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and the mean change of reading determined. Ав a check, it is well 
to observe at two distances. From the change of reading, it is pos- 
sible to determine the increase in distance between the two 
magnets. In many magnetometers, the increase in distance due to 
the bending is roughly proportional to the distance itself. In the 
case of bars by the Cambridge Instrument Co., the bending in- 
creased the distance by almost exactly one part in 10,000 at all 
distances. It is hoped that the method employed will prove useful 
fo magnetic observers who have not ready access to a physical 
laboratory. 

Prof. S. P. Тномрзом asked why instrument makers could not 
design a better instrument, referring especially to the deflection bar 
itself, which was not of a good form. Although the error referrad 
to by the author of the paper seemed large, it could not be greater 
than errors arising from inaccuracy in the setting of the carriage or 
from other causes inherent in а deflection experiment. 

Dr. W. Watson said that with regard to the accuracy of the 
Betting of the carriage, it was not easy to set it to 0`1 mm., but 
inaccuracies of setting to a certain extent compensated each other. 

The CHAIRMAN remarked that a Jarge number of errors entered 
into the determination of horizontal force, and tbey were being 
investigated one by one at the National Physical Laboratory. 

Dr. CHRER, in reply, said that various attempts had been made 


to get rid of the bending effect, but if it could be measured accu- . 


rately, its magnitude was of minor importance. 

A paper On the Magnetism of Basalt and the Magnetic 
Bebaviour of Basaltic Bars when Heated in Air" was read by Dr. 
G. E. ALLAN. 

Bars cut from basalt obtained from Rowley Regis and from Lins, 
Germany, were tested by means of a magnetometric method to 
determine their magnetic properties at temperatures from 15° to 
800° C. Hysteresis curves are given, and the temperature permesa- 
bility curves show that whilst the English basalt bae, in geveral, а 
maximum permeability near 500° C. followed by a minimum about 
550° C., the temperature of maximum permeability in the case of 
the German basalt lay in the neighbourhood of 60° O., there being 
a subsequent gradual loss of strength with rise of temperature. 
Sections of heated and unheated rocks are given, showing evidence 
of chemical change in some of the rock constituents, and a table of 
values of susceptibility of the specimens is appended. 

Prof. W. F. BARRETT, in a letter sent to the secretaries, said that 
Dr. Allan’s paper was one of great interest and considerable im- 
portance. Several years ago he examined the magnetic properties 
of various specimens of columnar basalt which bad been taken from 
the Giant's Causeway in Co. Antrim, and a note on the results of 
this investigation was published in the /’roceedings of the Royal 
Dublin Society for December, 1889. Each block was found perma- 
nently magnetised with а strongly-marked north and south pole, 
the magaetic axis running diagonally through the block and inclined 
to the horizon approximately at the angle of dip. As tbe blocks 
formed part of vertical columns in the Causeway, their magnetisa- 
tion was undoubtedly due to the earth’s magnetic field, the concave 
end of each block —for the ends are not plane, but slightly concave 
or convex—was (in all the blocks examined) found to be a north- 
seeking pole, and must, therefore, have been downwards when in 
situ at the Causeway. The long retentivity of the direction of the 
original magnetisation in spite of rough usage was somewhat 
remarkable. 

Dr. Watson then showed some experiments with electrical oscil- 
lations. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morniny cannot appear 
until the following week. 


Main Line Electric Traction. 


In your interesting and valuable leading article in to-day’s 
REVIEW, you state that the results attained with the new 
Eichberg-Winter single-phase motor *'practically solve the 
traction problem.“ 

Those who know this motor best are fully prepared to 
endorse your optimistic opinion in regard to the same ; but 
there are some problems in long-distance railway work not 
solved by the invention of a good motor only. 

A single-phase motor of the type indicated will enable high 
line voltages to be utilised and consequently reduce the cost 
of copper conductors, while at the same time eliminating the 
use of rotary converter sub-stations. This is a great gain, 
but it is not all. 

Such a system would still require the use of expensive 
third-rail or overhead wire construction at all points of the 
line, including sidings, tunnels, station yards, bridges, &c., 
and at such points the work is costly. 

In such a system there would be no appreciable saving in 
the amount of generating plant used, nor would wide 
fluctuations in load be eliminated. Trains would still take 
from the line about three times the normal amount of current 
when starting from stations, and a large increase of current 
above the normal on upward gradients. Even if stationary 
storage batteries are used “ floating on the line, as in 
existing practice, a constant load factor cannot be had; but 


batteries cannot well be used under existing methods on a 
purely alternating-current line. 

In the conditions stated in your article as essential to 
success, the most important and necessary one, that of 
absolute safety and certainty of operation under all con- 
ditions, and irrespective of accidents to high-voltage trans- 
mission systems, is entirely omitted. No system depending 
solely upon such a transmission system can ever succeed. 

In the article describing what is known as the multiple 
supply system” in your issue of the 6th inst., the above 
difficulties are described and a solution offered. 

If we are, by means of this new and excellent motor, 
enabled to secure all the advantages of high voltage trans- 
mission, and if we combine this motor with the methods of 
the multiple system, what shall we attain ? 

1. High-voltage line supply, less the cost and risk 
involved in the use of conductors over 40 per cent. of the 
total line mileage, the parts omitted being thore which are 
the most difficult and expensive to construct and maintain. 

2. In the multiple supply system а new method of using 
апа charging batteries has been designed, whereby а small 
plant working continuously at à mean load factor of 100 per 
cent. for many hours, will do ав much work as a plant twice 
the size working under а fluctuating load during the hours 
when most trains are in operation. "The small plant will do 
more work in each 24 hours than the large one, and cost only 
one-half as much. 

8. The cost of power would be less with the multiple 
supply system, because where an absolutely constant load 
can be had, irrespective of line load, power gas engines can 
be used to drive alternators in parallel without difficulty, 
while the transformer and other losses in & purely direct 
transmission system are greater than in a mixed system, 
because the new model Edison battery bas а very high 
charging efficiency. The methods by which the 100 per 
cent. load factor may be had cannot yet be disclosed, for 
patent reasons, but they are remarkably simple and 
efficient. 

4. The vital condition, the ability to carry а train over а 
* dead " line section, or to its destination, can only be 
secured by the multiple supply system. 

It would seem, therefore, that if the advantages of the 
new motor are combined with the simple line construction, 
the ideal power house conditions and the self-contained 
train, we shall indeed have a model system at a cost 
which will ensure its general adoption. 


November 13th, 1903. 


Multiple Supply. 


Waste of Energy in Tendering. 


The suggestions of Messrs. Dykes and Rawlings in your 
last issue appear to me to be very good for saving energy in 
tendering, especially for the small contractor. The latter 
would have plenty of time to think of running— say, a 
baked po:ato can, or anything, in fact, except electrical 
contracting. If any scheme were carried out to limit the 
number of contractors for а contract to six, it would only be 
natural that the six selected would be the biggest or best 
known six. The small man would have no chance of 
showing bis ability to do the work, perhaps better and 
cheaper than those living on the reputation of good work 
done in the past. 

The arrangement would also be very convenient for a 
consulting engineer wishing to favour or boycott any par- 
ticular firm. 

R. A. 
London, November 167, 1908. | 


The letter from Mr. Dykes in your last issue lays bare the 
truth from the consulting engineer's point of view. 

Nor is this truth to be lightly regarded, coining as it does 
from one of our leading and most experienced engineers. 


Mr. Dykes is not alone in his opinions, for I know them to 


exactly coincide with those of other leading men in the pro- 
fession who have openly expressed their desireto give counsel 
and support in any direction calculated to check the existing 
evil. 

It is sincerely to be desired that the advice given by Mr. 
Dykes will have the timely effet of bringing all bona fide 
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contractors cloger together, and closing their ranks against 
any suspicion of disloyalty or such conduct as has been 
described, ere the present wave of enthusiasm has passed. 
When this is realised in a practical manner there should be 
no difficulty in coming to an understanding with the con- 
sulting engineers, and thereby, if not actually wiping out, at 
least greatly modifying the existing conditions. 
` Duncan Watson. 
London, November 17th, 1908. 


The Justified Wail of a Junior. 


Apropos of your remarks upon chief engineers changing 
from place to place so frequently, the same applies to the 
junior staff ; and if there are many cases like the following, 
there is reeson enough. 

A vacancy occurring on the staff of a large supply 
station, was advertised, and an outsider—erperience nil 
duly appointed, completely ignoring the capabilities of the 
juniors, who will have to teach the new man his work, and 
who have carried it on during the interval while the post 
was vacant. 

Is not this encouraging to the juniors who have been 
waiting for such an opportunity to improve their position? 
It is enough to make one give up the electrical profession 
and rather be а railway porter; there is every chance of 
promotion, on quite as good a salary. 

Now, who is to blame for such cases—tue chief ? No; 
he, as a rule, works with his hands tied up by a council 

ideas of business are about bordering on insanity, he 
cannu. help it; but if he does not know what class of man 
he requires for an assistant, who does? А jeweller would 
never engage а blacksmith to repair watches. 

It is time our worthy chiefs formed some association to 
enable them to have a little more freedom in such matters. 
I put this as a suggestion, as in the face of some recent 
eventa there seems to b» a necessity for some such course. 

Junior. 

London, November 4th, 1908. 


The Electric Heating of Railway Carriages. 


I have just read several articles in certain electrical 
journals on “ The Electric Heating of Railway Carriages.” 
This has suggested to me the idea of putting before yonr 
readers а system that I conceived some years ago, the 
principle of which was the heating of carriages simply and 
economically by means of an electric current generated by & 
dynamo actuated by the motion of the train itself. My idea 
was as follows. (For further particulars see the Dictionnaire 
d Electricité, by G. Dumont, published by Larousse) :—A 
dynamo driven from one of the axles of a carriage sends 
& current through a circuit extending throughout the length 
of thetrain. From this circuit the wires which go to the 
heaters are taken, going through them in the form of spirals 
in the direction of their length. The heaters are previously 
filled with a substance which has a high latent heat of fusion, 
such as sodium acetate (crystallised), sodium hyposulphite, 
&c. On starting, the heaters are plunged into boiling water, 
and after a little while are placed in the train and connected 
up in circuit. While the train is stationary no particular 
effect is produced, but as soon as it starts and attains 
sufficient speed, the current produced by the dynamo passes 
through the heaters. Now as the wires in the heaters bave 
less cross-sectional area than those in the main circuit, they 
become heated in proportion to their resistance, and the heat 
thus generated compensates for the heat which is carried off 
by the melted body or the material used (various solid sub- 
stances, such as asbestos, sand, &c., might also be used) 
that is to say, the heat lost by radiation, which is used to 
heat the vehicle. As the heatere will remain active during 
six hours at least, any- stoppage of less duration will not let 
them get so cold as to need replacing. It follows, then, 
that a train would be able to run from Calais to Brindisi, 
from the frontier of Spain to that of Russia, to run for any 
length of time on а circle line, or backwards and forwards 
between two points, without it being necessary to change the 
heaters. The resulting advantages to the companies and 


their passengers are easily seen, the reduction of the number 
of warmers in use, the installations doing away with the 
number of changes, which are always disagreeable, especially 
at night. 

A special arrangement puts out of circuit every heater, as 
too much warmth would be dangerous, and puts it in again 
when the temperature becomes normal. It might be added 
that the system lends itself to the interchange of carriages 
between lines on which it is adopted, since it will operate 
after comparatively long periods of rest—that is to say, 
after interruptions in the compensation for lost heat. 


{ Donati Tommasi, D.Sc. 
Paris. 


Jointless Section Induction Coils. 


In reply to Mr. Apps’s letter in last week’s issue, I do not 
think it necessary, in a journal read chiefly by electricians, 
to reply to most of bis criticisms on my new coil winding, 
especially as I have just read a paper on the subject before 
the Róntgen Society, which will be published in due course. 
With your permission I will, however, state that each paper 
section will stand a spark about # in. long, from a step-up 
transformer, and needs to hold out in the case of a 12-in. 
coil, against less than „y in., i.e., that due to about 180 turns 
of wire. Any further insulation, such as that, for instance, 
shown in the Klingelfuss nearly closed iron circuit coil, is 
quite unnecessary, and the safety margin is much larger than 
in Mr. Apps's own coils. As regards the effect of expan- 
sion in the coils due to a hot climate, if we compressed them 
when cold there might be some ground for his forebodings, 
but they are compressed when quite hot, and take up perma- 
nently the position they had when already hot and expanded. 
Time will settle this matter. Meantime my guarantee may ' 
suffice. 

Now, ав to Mr. Apps’s theories on coils in general, wire- 
less telegraphy, &c. These seem to date, like his experi- 
ments and the authority һе quotes, Ruhmkorff, from so far 
back that I cannot take them seriously, and much prefer to 
read the careful contributions of—say, Klingelfuss, to the 
technical press. Considering that some people still look on 
Mr. Apps as an authority, is it surprising that in a book on 
coils recently published in Berlin there is scarcely any men- 
tion of those made in England, and none of any improve- 
ments? To my knowledge two Continental firms 
have made improvements something like mine, and 
carefully kept them а secret, till my patent appeared. 
Why should they do this if the changes are useless? Ав 
regards the suitability of low resistance secondaries for con- 
denser work, of course the resistance should be made to suit 
the capacity. The trouble is to make the resistance low, not 
high. On this point I have much pleasure in referring Mr. 
Apps to the Cantor Lecture of Prof. Fleming, delivered 
March 9th this year, in which the absolute necessity of a low 
resistance is clearly proved. 

In another lecture it’ was recommended that a coil, for 
wireless purposes, should be rated according to the spark it 
will give with a condenser of Pg microfarad in parallel, and 
ilg of a microfarad. I shall be more than content to have 
mine во rated. Ав regards the great benefita of compres- 
sion, I can refer him to the writings of Tesla three or four 
years ago, but, cannot give а date. Compression acta in the 
same way that oil does. He appears to regard unnecessary 
joints in the wire, ohmic resistance and plenty of air space 
for internal molecular bombardment as unobjectionable, and 
even desirable, features, in the secondary winding. Accord- 
ing to him, induction coils having these peculiarities reached 
perfection, in his hands, about the year 1868, after he had 
tried and discarded everything thought of by other people in 


the interval since that date. 
Leslie Miller. 


London, November 17th, 1908. 


The Central Station Battery. 


If Mr. Abraham had read the whole of my letter as care- 
fully as he read the first two paragraphs, he would have 
noticed that I stated that the readings were usually taken 
on overcharge day, and по! at the end of overcharge, 
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Although this may not be the case in the station with which 
Mr. Abraham is connected, I can speak from experience that 
it ів the custom in a large number of central stations with 
which 1 have had to do. 

We are not all so fond of displaying our wisdom or 
ignorance, as the case may be, and consequently are grateful 
for the editor allowing one to hide his shining light. It is 
а pity, however, that Mr. Abraham “ hid his light under a 
bushel" when he wrote about the Walsall cell recorder. 
Let us hope that it was modesty only, as it seems hardly 
correct for a person to write, apparently, ав an entirely dis- 
interested person and puff up an article which is his own 
invention. 

1 must admit that althongh I have devoted several years 
entirely to battery work, experimental and otherwise, and 
have probably had more batteries through my hands than 
Mr. Abraham has had cells, there are still many points on 
which I, and probably othera, would be glad of information. 

It appears to me that there are very few people who are 
competent or in a position to write about the practical work- 
ing of batteries, and these persons are certainly not central 
station engineers, who, as the majority readily admit, have a 
very superficial knowledge of the subject. The technical 
representatives of the various battery manufacturers, whose 
sole business is that of visiting and advising on the working 
of batteries, are the ones to whom we should look for infor- 
mation. 

With regard to Mr. Pursey’s letter, I may say that it is 
not so difficult to pick out sulphated positive plates or nega- 
tives with low capacity entirely by the way they gas, com- 
bined with their appearance and feel. A cell with sulphated 
plates gasses up very differently from one in which the 
positives are normal—the bubbles are smaller in size, the 
plates are usually lighter in colour and are hard to the 
touch. А cell in which the negative plates had small capa- 
city would gas in a still different manner, the negative plates 
would probably gas long before the positives, and anyone 
with experience could tell by the look of the paste, and also 
by the colour of the plate on discharge, whether the negatives 
were likely to be at fault or not. 

The loss of capacity of the negative plates is more often 
due to over discharge and internal short circuits than any- 
thing else. 

I am very glad to see that All Gassing” thoroughly 
appreciates the importance of gassing and the need of daily 
inspection ; he has evidently been unfortunate in the choice 
of his battery as regards design, as I have seen many cells 
having none of the defects he mentions. 

I am sorry to say that fully 50 per cent. of battery instal- 
lations have no milker, and consequently whole cells have to 
be replated which might otherwise have been caved. 


Electrolyte. 


The discussion in your valuable journal on storage 
batteries is a most interesting one, and is of great value, not 
only to users, but to manufacturers of accumulators. In 
Mr. Abraham’s article on his cell recorder, which appeared 
in your issue of September 18th, he tells us that his patent 
instrument will *record on paper the volts of a 280-cell 
battery within 13 minutes — 1 e., 22 cells in one minute, 
which seems to me very quick work, especially to happen 
this side of the herring-pond. 

I have been in charge of accumulators for some years, and 
my experience is that it is wise to very frequently take 
specifio gravity readings and carefully compare them with 
previous readings, which is a very easy matter. Cells 
showing any particular difference—of course, taking into 
consideration the charging and discharging they have been 
subjected to—should be at once searched through, when, no 
doubt, the cause will be found. 

I quite agree with Mr. Н. S. Pursey's remarks. The 
writer under the nom-de plume ! All Gassing,” strikes a 
right chord in stating that end plates should have packing 
pieces between them and the boxes; also that cells should 
have more separators between the plates. 

I should like to make the following suggestion to manu- 
facturers of lead boxes—that some kind of plug should be 
fitted to the bottom, or in the sides close to the bottom, to 
enable the deposit to be easily cleared out, This is very 


essential, especially with batteries that have the plates burn 
together. E 
Harry R. W. : 


Technical Instruction. 


A short notice of Appointments Vacant” of November 
13th explains in a very pointed manner the reasons why our 
technical schools play such a small part in the development 
of our industries, and also why many firms have such a small 
opinion of their value and the commercial worth of the 
students they turn out :— 

* Wanted—An electrical engineer for municipal power 
station, £400 a year; a tramway manager, £300, rising to 
#450; and an assistant to one of our leading technical 
schools competent to give instruction in the theory and 
practice of electrical machine design, £150." 

This means that a man who has to assist in the education 
of our young engineers, and help them to stem the rising 
tide of foreign competition, has less than half the worth of 
a man who superintends the greasing of an engine or the 
punching of a tramway ticket. 

Nearly every day we read of the opening of & new technical 
school, with a great flourish of trumpets, and after pretty 
speeches by the local Bumbles,” the classes commence, 
These schools cost £10,000 and upwardsto build, but itis con- 
sidered economical to entrust this or that department to а man 
at £100 to £200 a year, and as a result, instead of obtaining 
what we want, experienced engineers as instructors, we get 
probably a young man prize ttudent of another technical 
school, who can test a machine to six places of decimals and 
draw pretty pictures in blue and green chalk in his note 
books, but with absolutely no experience of practical work. 
It is a rule on the Continent that all professors and assist ints 
must have experience of practical work, and must have held 
responsible positions, and the committees of management 
find that it pays to offer sufficient salaries to attract good 
men, and then give them opportunities of taking up con- 
sulting work, thereby keeping not only themselves, but also 
their stadents up to date. 

In some of our schools the mechanical instruction and 
design is that of the sixties, and it will continue to be so, 
until the educational authorities realise not only that one 
must spend money on buildings and apparatus, but that it 
will be thrown away, unless competent men are engaged as 
teachers. E 


[We are entirely in accord with our correspondent as 
regards the ridiculous salaries paid to technical instructors, 
with the inevitable result that their numbers are continually 
replenished in the lower positions from the ranks of “clever 
students,” destitute of practical experience and utterly un- 
trained in teaching ; as these attain to higher positions, they, 
like their predecessors, realise that they can command higher 
salaries, with better prospecte, in practical work, and they 
leave the teaching profession at the first opportunity. It is 
a capital system—for these clever studente, who derive 
immense benefit from the facilities for the acquisition of skill 
and knowledge which thus become available to them; but 
the ordinary students could tell a different tale. 

We deprecate, however, the suggestion that a power station 
engineer has nothing to do but superintend greasers, or that a 
tramway manager supervises the punching of tickets; in 
this our correspondent carries his eloquent protest to an 
unnecessary extreme, for there was no need of disparaging 
highly responsible officials in order to establish his point. 
—Ерѕ, ЕгЕС. REv. | 


Variable Speed Continuous-Current Motors. 


The short article which appeared in the REVIEW last week 
on the above subject, by Mr. Frank Broadbent, an old friend 
апа late colleague of the writer of this letter, is interesting 
and instructive. | 

In the writer's opinion, however, he hardly places sufficient 
value on the obtaining of a very wide range of speed for motors 
which are used in the driving of machine tools. While the 
complication and increased cost of some of the multiple vol- 
tage systems proposed by various American engineers for 
attaining this desirable object may render them unsuitable in 
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many cases, It is admitted by nearly all who have electrically- 
driven machine tools under their management — and aim at 
getting the maximum amount of work produced therefrom— 
that the greater the range of speed the better, provided the 
methods of varying the speed are simple and easily eff: cted. 

After an experience of 10 years or more with motor-driven 
machine tools, the writer believes that this point of variable 
speed is e most important advantage of motor driving. 

For some classes of machines a ratio of 1:2 is amply 
sufficient, as Mr. Broadbent states, and motors capable of 
giving this range of speed satisfactorily by simply varying 
the exciting current were in use under the writer’s charge 
nine years ago. Knowing the advantages derived from their 
use, Le has gone further, and more recently used motors with 
a speed ratio of 1 : 4, by double-wound armatures with two 
commutators and field regulation combined. This, of course, 
necessitates making special motors, but the results fully 
justify the small extra cost, for many purposes ; for instance, 
with large lathes and boring mills, where the diameters of 
work to be operated on vary within very wide limite. 

The writer would certainly advocate the laying down of a 
three-wire system for any new machine shop, or any old shop 
to be converted to electrical driving, and thus, by means of 
the two voltages, get the advantage of a speed ratio of 1:4 
in combination with field regulation. For a works which 
already has an electrical installation with the ordinary one- 
voltage supply, and a large number of motors, it is an 


expensive matter to alter things to a two-voltage system, 


the best means then being the double-commutator mctor for 
those machines where the wide speed range is most c.sirable, 
as described before. 

The writer fully concurs with Mr. Broadbent that speed 
regulation by inserting variable resistance in the aruatvre 
circuit is too uneconomical to be considered in the great 
majority of cases. 

Geo. Ralph. 

Newcastle-upon-Tyne, 

November 14th, 1903. 


The Greatest Electric Shock on Record. 


It is, of course, with some scepticism that one reads of a 
man living after receiving a shock of 24,000 volts, at a 
periodicity of 60 cycles, but, as the article is further perused, 
one finds the man did not have the fall 24,000 volts, or any- 
thing like it. 

The explanation given by the correspondent, as to the 
reason of the blacksmith still living, does not seem to me to 
be in any way clear or correct. He says that, owing to the 
arcs, the current was redaced in volume, but I would suggest 
rather that the current was reduced in quantity. 

The statement that arcs were present, proves that volts 
were dropped across them, thereby considerably reducing the 
volts dropped across the man. 

Then, again, the man had been working for some five 
hours at top pressure, and, therefore, hia skin and clothes 
would be damp ; these would shunt the major portion of the 
current, and so, even if as much as 4,000 volts were dropped 
across the man, probably not a milli-ampere would actually 
pass through his body. OR 

‚ C. 


[Oar correspondent, “ Е. С. K.,” himself seems somewhat 
hazy on nomenclature. Neither quantity nor “ volume” 
is correct, but rather the “strength” or ** intensity " of the 
current. Quantity” is applicable only to the integral of 
current strength with respect to time. We doubt whether 
the survival of the victim can be во readily accounted for ав 
our correspondent supposes. His clothes would have to be 
very damp to possess the extremely low resistance suggested, 
and the moisture would be very quickly evaporated. More- 
over, the man's body was burned at the points of entrance 
and exit of the current, —Eps. ELEC. REV. | 


The Parallel Running of Alternators. 
One or two points in Mr. Leake’s article on this subject 
in your issue of to-day call for notice. 
First, as regards his objection to my use of the word 
“ unloaded” when stating the practical rule for angular 
deviation, I agree that in my endeavours to be short, I have, 
perhaps, sacrificed clearness. What I should have said was 


that according to the “ practical rule," the angular deviation 
їз limited to а certain fraction of the pole-pitch when the 
mechine is disconnected from the bus-bars and running 
under any constant load. Ав а matter of fact,in most 
designs of engines the deviation will be biggest when the load 
is zero; and, consequently, it is right to specify a maximum 
deviation for the machine unloaded, provided it is under- 
stood that it is electrically disconnected. 

With reference to the effect of periodicity, Mr. Leake says 
that there is no theoretical reason for supposing that 
parallel running ia facilitated by low frequency, and from the 
inttance he gives, I take this to mean that two engines 
and dynamos having similar magnetic systems and equal fiy- 
wheel capacity, and differing only in the fact that one has 
double the number of poles that the other has, may be 
expected to perform equally well as regards parallel running. 
I do not think that this is correct. Suppose that the two 
machiues are magnetically and electrically similar—that is, 
that a section at right angles to the axis of & pair of poles 
and the corresponding bit of armature is similar in the two 
cases—then the change in the rate at which energy is 
delivered to the bus-bars by the machine, by reason of a 
deviation of one degree from uniform rotation, will be double 
in the case of the machine with the larger number of poles 
of what it is in the other machine. Consequently, provided 
that the angular deviation of the machine when coupled to 
the bus-bars, due to uneven turning moment, is the same ав 
when the machines are disconnected, the low-frequency 
machine will, practically speaking, operate double as well as 
the high-frequency one; and in crder to make the latter 
work as well as the former, its fly-wheel capacity must be 
doubled. The proviso referred to is, as stated in the 
paper, fulfilled in most cases by reason of the fact that, 
owing to the heavy fly-wheels required to meet the 
Specification, the natural period of oscillation of the 
alternator about a state of steady motion is long com- 
pared with the period of variation in turning moment. 
There can be no doubt that, whatever may be said against 
it on other grounds, the practical rule is perfectly right in 
making the admissible angular deviation depend on the 
pitch angle and, therefore, generally speaking, on the fre- 
quency. 

Mr. Leake asks my views on the subject of frequency in 
relation to free oscillationg. Free oscillations have been very 
little studied in practice, and I, personally, have only been 
able to investigate them thoroughly in one case. One must, 
therefore, rely to some extent on theory. "The effect of fre- 
quency is somewhat complicated, and is too long for state- 
ment here, but the formulz from which it can be arrived at 
may be found in my paper on the subject (Royal Soc. Proc., 
June 16tb, 1903). | 


B. Hopkinson. 
London, S. W., November 16th, 1903. 


Steam Turbo- Generators. 


Referring to my letter to you of November 10th, I have 
to thank you for correcting the figures for vacuum, which, 
unfortunately, the typist had transposed from the manuscript 
to the letter sent you. 

John Н. Barker. 


Loughborough, November 16th, 1903. 


Mr. Geo. Wilkinson's experience with reciprocating steam 
engines, ав І gather from his letter published in your last 
issue, appears to have been unhappy. While one cau be 
sorry for him, his conclusions are really too hasty to be 
passed without remark. There is at least one electricity 
works where steam, superheated very considerably more than 
609 F., has been in reguiar use for the past five years in 
quick-revolution reciprocating engines. The engincers 
running the plant are quite happy about it, and would be 
glad to get the steam at a higher temperature if the super- 
heaters would only give it. There has not been an accident 
in the five years due to the use of superheated steam, other 
than the failure of a copper bend inadvertently 
left in the main steam pipe when the use of saturated steam 
was discarded. Valve faces, cylinder liners, piston rods, &c., 
that have been subjected to superheated steam for five years 
are still in excellent condition, and the cost of engine repairs 
will compare favourably with that of most undertakings — 
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using the same type of plant. During the whole of this 
period the cylinder oil used has not cost more than 18. 10d. 
per gallon delivered at the works, and the quantity used is 
strictly moderate. 

There seems generally to be considerably more fear of 
superheated steam among engineers in charge of steam 


engines than there is any occasion for. — 


Bournemouth, November 14th, 1903. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEBE ENDING Nov. 187TH, 1902. | Werk supna Nov. 17TH, 1903. 
Adelaide  .. we .. Value £219 Adelaide Value 176 
ee өе ев 60 ee 7 


Amsterdam Alexandria .. 6 
Antwerp 60 Amsterdam.. - as 85 
Auckland А 77 Brisbane г vas "s 12 
Bangkok 45 80 Buenos Ayres T Ре oe 215 
Beira. Bs 5 Б> 490 Calcutta _,, sie we ee 2% 
Bombay  .. Ae dis eS 179 Colombo . 70 
Bremen. Teleg. mat. .. РЕ 48 Durban 262 
Caloutta ee es ee ee &99 East London 440 
Cape Tw nw. 43] Flushing .. ., 72 
К Teleg. wire .. 145 Fremantle .. M m 169 
Chinde aA s £s 10 Gibraltar. Teleg. cable.. 742 
Christchurch vs és - BG Hamburg. Teleg. mat... .. 826 
Colombo ee ee ee eo 165 Hong Kong ae ee eo ee 38 
Copenhagen "i e ©» 88 Madras : xs T — 57 
" Teleg. wire vs 15 Melbourne .. 8 ee re 62 
Durban e xs is .. 402 5 Teleg. cable . 630 
» Teleg. cable .. . 175 Otago.. "Y ER 28 a 22 
ne Elec. cable ee 1,375 Penang 5 = РР ee 572 
East London Ба se Cox: 34 Port Elizabeth  .. s T 24 
Fiji .. 9 8 M" š% сө 56 St. Petersburg. Teleg. wire .. 108 
Fremantle .. vs m e 720 Shanghai .. ae еб 26 
; Teleg. mat... Be 69 Singapore .. e" ds "n 91 
Gothenburg. Teleg. wire Si 32 Stockholm. Teleg. wire 135 
Hamburg. Teleg. mat... . 100 Sydney M ex 167 
Hamilton. es © . 165 ss Teleg. mat. 32 
Hobart sa ee eo ee 20 Tientsin А ee ee ss 85 
Hong Hong.. - és 5 98 Trinidad  .. © a oe 40 
Lyttelton. S zd ee 105 Wellington .. ee 1,152 
Madras ee ЕЈ ee ee 77 I Yokohama ee oe ee ee 41 
Marseilles .. ae es ЗЕ 55 
Melbourne - ee . 281 
New York .. i 8 s 47 
Paris .. oe vs zs Р 21 
Регіћ РА © wa 1,840 
Port Elizabeth .. E .. 532 
Reval!.. es icm ics 828 
Rotterdam. Teleg. wire 88 
Shanghai «x ЧА - 41 
Singapore .. ra - ae 44 
Bydney és “е oe 796 
E Teleg. cable. 152 
Tokio p is 44 
Total . . £10,262 Total ee £6,071 
Foreign Goods Transhipped. 
Flushing. Elec. appar. Value £175 | Sydney. Elec. lamps .. Value £22 


Bright’s Trustees v. Parsons.—In the Chancery 
Division of the High Court, on Tuesday, 17th inst., the case of Bright's 
Trustees v. Parsons and others came before Mr. Justice Farwell. 

Mr. A. P. Van Neck explained that the action was brought to 
recover certain shares, part of the property of the bankrupt, and 
the motion came on against Parsons and other defendants in default 
of defence. It wasa complicated story, but it appeared that in the 
early part of 1900 Charles Bright was the beneficial owner of 560 
fully-paid deferred shares and the registered holder of other 
shares which stood in the names of four nominees. At the time 
the bankrupt was busily engaged in litigation, and judgment 
was signed against him for £5,000. The bankruptcy proceedings 
then ensued. The bankrupt devised a scheme, and part of it related 
to dealing with the shares in Charles Bright & Co., Ltd., of 
Buenos Ayres. The nominees, Arthur George Lewis, Ernest Ford, 
Frederick Stevens, and Arthur Perry, executed transfers of their 
shares, but the transfers had never been registered, and the shares 
still stood in theirnames. The result was that neither the defen- 
dant nor the nominees had any beneficial interest in the shares; they- 
had always been the property of the bankrupt. Counsel asked for 
a declaration that the whole of the shares were the bankrupt’s pro- 
perty and that the plaintiff was entitled to them; also for an order 
for rectification of the register, and for an injunction against the 
defendants restraining their dealing with the shares. 

His Lordship: Has Parsons appeared ? 

Mr. Van Neck: No, my lord; but he has been properly served, ont 
of the jurisdiction. 

His Lordship gave judgment as asked. 


Otis Elevators.—' The new Savoy Hotel extensions will 
be equipped with 19 “ Otis " electric elevators. The installation is 
to comprise five powerful passenger elevators, four luggage elevators, 
and ten service elevatora; allare electric with Otis controllers, and 
with the exception of two or three smaller short rise ones, the speed 
of the elevators will range from 260 ft. to 300 ft. per minute aud 
upwards. Regard being had to the speed and lifting capacity, the 
hotel as а whole when complete, will have (counting the eight 
„Otis“ hydraulic elevators in the existing buildings) one of the 
largest hotel elevator installations in this country. 


illustrations, and much descriptive and tabulated matter are pub- 
lished respecting their machine cut gearing. Spur, bevel, worm, 
rawhide, screw and spiral gearing are included, together with certain 
information for determining the dimensions of different kinds of 
earing. 
Е Pamphlet No. 1,021 of the UNION Егествіс Co., Lro., shows a 
range of Union “А. P." type dynamos and motors from 100 to 
500 н.р. at the usual standard voltages, which the company is 
placing before the trade. The machines are made in a large range 
of speeds; each size of magnet frame and armature can be com- 
pleted in five different mechanical outfits, the simplest being suitable 
for forcing on to the engine, pump, or other shaft, and the most com- 
plete being that with three bearings mounted on a box bedplate 
and arranged for either rope or belt driving. The armature 
windings consist all of shaped bars sunk in accurately fitted and 
smooth surfaced slots in the cores. This type of machine is claimed 
to allow for ample ventilation and large output weight for weight. 

The British THomson-Hovston Co.'s latest pamphlets are :— 
No. 160, detailing and well illustrating their various electrical 
measuring instrumenta for switchboard and portable use; No. 161 
Showing and describing their type K single-phase integrating 
induction wattmeters, which were recently explained in the ELEC- 
TRICAL REVIEW (p. 747). 

A list of the Vulcan watt-hour prepayment meter has been issued 
by Messrs. GEIPEL & LANGER, of Westminster. 

"Westrumite, the Disinfectant Dustlayer,“ is the title of a 
pamphlet brought out by the Lonpon AND District WESTRUMITE 
Co., Lro., of Dacre House, Victoria Street, S. W. Special atten- 
tion is directed to the qualities possessed by this material as a 
binding medium for making new macadamised roads. As it 
does not evaporate it is claimed to keep the road in а much better 
condition {һап when water is used, fcr a much longer time, pre- 
venting the formation of dust and mud. It is puton the road in an 
ordinary sprinkling cart, and is said to dry in about four hours. 

Messrs. ALEX. WBIOHT & Co., of Westminster, have sent us а 
list relating to Simmance & Abady’s new patent “Flicker” photo- 
meter, for conducting the most delicate tests of electric incandescent, 
arc, and otber lighting. The forms illustrated are suitable for 
application to any existing photometer bar. | | 

A brochure got up in the high-class style usual with Westinghouse 
publications, has been issued explaining in great detail, and by the 
aid of excellent illustrations, photographic and line, tho principles 
and practice of the Westinghouse electro-pneumatic signalliog 
system, manufactured by the WESTINGHOUSE Ввлке Co, LTD., at 
King’s Cross. One of the most interesting parts of the publication 
is the addendum which gives a short description and plan of the 
Bolton installation on the Lancashire and Yorkshire Railway, which 
was put into regular service for the control of passenger traffic in 
September, 1903. 

The Eprsox & Swan Онгтер Егкствїс Licur Co, Lrp., have 
just issned three November leaflets detailing a number of their 
improvements in high voltage accessories for the present season. 
Leafiet No. A 2,015 describes the “ Ediswan” improved pattern 
knife switches, which are suitable for circuits up to 550 volts, and 
are listed in six sizes for single, double and triple-pole, and aleo for 
single and double as change-over switches. Every part is 
standardised and interchangeable, and the six-page leaflet includes 
plans and tables of dimensions. Leaflet No. A 2,016 shows а 
strongly-made high-voltage pear switch, and leaflet No. A. 2,017 anew 
high-voltage wallisocket. Both of these articles have bcen specially 
designed with а view to securing absolute reliability on high- 
voltage circuits, and they can be easily wired. Members of the 
wiring trade can obtain copies of these leaflets on application to 
the company. | 

The EERCTRIC HEATING СовРОВАТ1ОЮ, of 34, Leadenhall Street, 
E. C., has issued a small pamphlet relating to the Phoenix patent 
electric heating apparatus, of which it is the sole manufacturer. 
Illustrations of a number of neat designs are shown, with prices in 
some cases. The corporation has in preparation a list of cooking 
apparatus, hot plates, irons, foot warmers, &c. 


The Vulcan Prepayment Meter.—Mcssrs. Geipel and 
Lange inform us that they have now adapted their Valcan pre- 
payment meter—which is largely used as a penny-in-the-slot meter 
—for use with shilling prepayments. The shilling-in-the-slot 
meter embodies all the features of the penny-in-the-slot, differing 
only in the size of the coin-slot and in the reduction of the 
numerator train. The meters are made in 2 and 3-ampere sizes, 
suitable for pressures between 60 and 250 volts, and provision is made 
for a prepayment at one time of 8s., while the price per unit can be 
varied to suit any limit in this country. Like the penny-in-the-slot 
Vulcan type, this meter may be used at will on either continuous or 
alternating current, and without requiring recalibration. It is 
claimed that the accuracy of this instrument is not only to Board of 
Trade requirements, but that it is within 23 per cent. on the first 
8-0.P. lamp. Inasmuch as the commutator is made of platinum, this 
accuracy may be relied upon even in towns where the atmosphere 18 
apt to tarnish or blacken commutators made of oxidisable metals. 
We understand that this meter is in use in nearly 100 supply 
stations in this country, which alone speaks for its merits. 


Foster Are Lamps.—Messrs. Foster & Co., of Wimble- 
don, have secured the order for the lighting of Messrs, MacFarlane, 
Lang & Co.’s new biscuit works at Fulham, with over 70 of their 
latest pattern hot-wire factory arc lamps, which we described in the 
ErLrcTBRICAL Review for July 31st. 
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The Gate Sawing Machine.—The machine shown in 
the accompanying illustration is intended for sawing the“ gits of 
brass and other castings, and it is made by Messrs. Edward G. 
Herbert, Ltd., of Cornbrook Park Works, Manchester. The general 
idea of the machine is sufficiently explained by the illustration. 
The “ git” to be cut is rested in the angle of the bar support, and 
the operator, who has both hands free to hold the castings, presses 
the foot lever by means of which the machine is started and the saw 
is fed through the git.“ The feed of the saw is а gravity feed, 
which can be checked, but not accelerated, by the operator, who 
cannot jam the saw in the work. The saws are bard, of special 


GaTE SAwINd MACHINE. 


- 


make, and will cut the barder alloys of copper, and also Delta metal 
and aluminium. With the machine gits can be rapidly cut off 
flash with the casting, without fear of damaging the latter. Gite” 
up to 14 in. diameter can be dealt with at one cut, and larger sizes 
can be severed by two or more cuts. An important feature claimed 
by the makers is that the saw stops running as soon as the treadle 
is released. The machine should prove of great value, especially to 
brassfounders. 


London Artesian Wells.—It has been further demon- 
strated, by the success obtained in boring for water at the new 
offices now in course of erection for the Royal London Friendly 
Society, Finsbury Square, E.C., that the water supply from the 
chalk beds underlying London is not only inexhaustible but perfect 
in quality. Messrs. Alfred Williams & Co., of Artesian Works, 
Bow, E, have just obtained from a 6-in. internal diameter steel- 
lined artesian well (450 ft.) а supply of over 2,000 gallons per hour, 
which has been proved by analysis to be wholesome drinking water 
of high quality. Messrs. Williams are now fixing at the above а 
similar system of pumping plant to those they have installed at 
Balisbury House апа other places in the City. 1% consists of а deep 
well pump, which is lowered down the bore-hole about 100 ft. below 
water level. The pump rods are accurately balanced and connected 
to worm gears running in oil bath and mounted ou ball bearings. 
This arrangement is coupled direct to an electric motor, which is 
connected to the mains of the Electric Supply Oo. The arrange- 
ment is very simple. No driving belt is required, and all that is 
necossary is to switch on the current, and the water is delivered into 
storage tanks situated on the roof, which, in this instance, will be 
about 90 ft. from ground level. 


Rugby.—In a recent issue we mentioned that Messrs. 
Willans & Robinson, Ltd., of Rugby, were entering the automobile 
industry. It is now definitely announced that the Duryea Co., of 
Coventry, whose petrol motor-cars have hitherto been roanufactured 
in the United States, will now build them in this country, and that 
the engines and principal machine parte of these cars will be the 
product of the Rugby works. 


Auction Sale,—Messrs. Percy Huddleston & Co, will, 
on November 25th, offer for sale at Hammersmith a quantity of 
electrical plant, of which particulars appear among our advertise- 
ments to-day. 


Books Received. — “Subject List of Works on the 
Mineral Industries and Allied Sciences in the Patent Off 
Library.” London: The Patent Office, 1903. 6d. 


Cylinder Oil and Oylinder Lubrication,” by Н. M. Wells and 
W. Scott Taggart. Manchester: The Henry Wells Oil Co., 1903. 
Зв. 6d. net. 


“ Report on the Work of the Department of Technology of the 
City and Guilds of London Institute for the Session 1902-3." 
London: John Marray. 94. net. 


A Large Polyphase Hauling Plant.—The days of 
mule and horse haulage in underground mine workings are evidently 
numbered, judging by the increased employment of electrical 
energy for this purpose in coal and othor mines. Improvement in 
output, with reduction in haulage cost, is mainly responsible for the 
introduction of electric hauling plante, in preference to either animal 
or mechanical ha An interesting example is that of the Bol- 
sover Colliery, near Chesterfield, where a 200-H P. endless rope haul- 
ing plant, operated by a polyphase induction motor of this output, is 
doing good service. The hauling plant is fixed in a chamber 360 yds. 
below ground level, where it is supplied with three-phase current at 
440 volte by 35 sq. in. paper-insulated armoured cable. The adjoin- 
ing illustration shows the arrangement of the hauling motor and 
switchgear. The motor is coupled to the hauling gear by a 22-in 


A Larae РОГҮРНА5Ю HaurimG PLANT. 


cotton belt, running normally at а speed of 5,000 ft. per minute. 
The motor speed, which is constant, is 580 revolutions per minute, 
and a haulage rate of 194 ft. per minute is attained. 350 wagons at 
present comprise the load, with a constant number of 20 empties, 
the incline varying between 1 in 22 and lin 40. The motor, of the 
Westinghouse induction type, is controlled from a marble panel 
switchboard, fitted with voltmeter, circuit breakers, and starting 
switch. The latter operates in conjunction with two auto-trans- 
formers, which lower the line voltage for starting, the full pressure 
being applied when the switch is thrown to the running position. 
The plant is in constant operation for 16 hours а day. Electrical 
energy is derived from а 250-н.р. Westinghouse steam alternator 
and exciter, furnishing polyphase current at 440 volts, this unit being 
on the pit bank. 


Provisional Order Notices.—The London Gazette for 
November 13th contained the following notices of applications for 
prov. orders :— 

Northampton.—N.E.L. & P. Co., extension of area of supply. 

Hezham.—E. P. Harvey, electrical engineer, Richmond, is 
to apply for lighting powers for this and other parishes 
(Northumberland). 

almer.—U.D.O., prov. order. 

West Ham.—Corporation tramways prov. order for short line 
from the Grove to the Broadway, Stratford. | 

Lancashire Electric Power Co. Removal of restrictions on 
erection of generating stations and other powers. 

. Royton.—U.D.C. Extension of tramway powers. 
Clitheroe.—Oorporation prov. order for electric lighting. 
Leicestershire and Warwickshire Electric Power Со. Extension 

of time for commencing works, removal of restrictions re erection of 
stations and other powers. 

London Electric Lighting Areas.—Board of Trade application to 
Parliament for alteration and adjustment of existing areas of 
supply in London. 

Crompton.—U.D.C, Extension of tramway powers. 

Ealing.—Oorporation. Various powers including supply of 
energy to adjoining districts for lighting and traction supply of 
electric fittings, restricting use of overhead wires, &c. 
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Bankruptcy Proceedings.—Last week, at the Court of 
Bankruptcy, Mr. Registrar Hope conducted the public examination 
of Ferdinand Fanta, who is described as of 4 and 5, Warwick 
Court, High Holborn, engineer. His statement of affairs showed 
liabilities £5,194, of which £2,778 was unsecured, and an estimated 
surplus in assets of £1,826. The debtor stated, in reply to the 
Assistant Receiver, that in 1896 he patented an electric glow lamp, 
and in 1900 he also patented a process for cleaning and renewing 
electric lamps. He had acted as a director of companies formed to 
acquire the foreign rights, and he attributed his failure principally 
to inability to realise his interests in one of the patents, and to 
other causes.—The examination was concluded. 

A receiving order has been made on & creditor's petition against 
George Neale, electrician, of Fulham Palace Road (lately trading 
with another as the South-Western Electrical Contracting and 
Maintemance Co.) 

A second dividend of 2s. 8d. in the £ is payable on November 
23rd at 7, Lothbury, E.C., in the case of Harry South & Co., Ltd. 


Dissolutions and Liquidations, — The Automobile 
Supply Co, Ltd., is winding up voluntarily with Mr. J. E. 
Meadowcroft, 6, Moorgate Street, E.C., as liquidator. 

The Centre Steering Tractive Co., of 47, Moorgate Street, E.C., is 
winding up voluntarily with Mr. F. W. Brown, 85, Culverley Road, 
Bromley Road, Catford, as liquidator. 

Messrs. E. T., E. S., and W. Н. Mackrill (E. T. Mackrill & Sons, 
electrical engineers, Aylesbury) have dissolved partnership во far as 
E. T. Mackrill is concerned. The remaining partners continue the 
business and will attend to debts. : 

Mr. Albert Lester Taylor has retired from the firm of Messrs. 
Lester Taylor, Kelly & Hide, consulting engineers, of 36, Dale 
Street, Liverpool. The business will be continued under the style of 
Kelly & Hide by Messrs. Archie Kelly and Walter James Hide. 

A meeting of the Electric Royaltiea Syndicate will be held on 
December 18th to hear an account of the liquidation from Mr. W. H. 
Darvell, the liquidator. 

Messrs. Haydn T. Harrison, P. J. Brower, and F. S. Pilleau 
(Haydn, Harrison and Co., electrical engineers, Victoria Street, 
S. W.) have dissolved partnership. Messrs. Harrison and Brewer 
will continue the business. 


Trade Announcement.—Owing to need of larger 
premises, Messrs. Van Raden & Co., Ltd., removed on November 1st 
to 567, Foleshill Road, Coventry. 


Exports of Electrical Machinery.— The value of 
the exports of British electrical machinery during the past month 
is officially returned at £38,459, which bringa the total f r the ten 
months ending with October up to £370,281. 


Telegraph Wire Imports.—The value of the imports 
into this country of foreign telegraph cable and apparatus con- 
nected therewith imported into this country during the past month 
is returned at £5,419, which brings tbe total for the ten months 
ending with October up to £50,199. 


German Exports of Electrical Machinery.—A steady 
increase is taking place in the exportation of electrical machinery. 
For the eight months ending with Auguat last the Customs returns 
showed a total of 8,580 tons, as compared with only 5,388 tons in 
the corresponding eight months of 1902. 


Greenhouse and others v. South Lancashire 
Electric Traction and Power Co.—At the Chancery Court, held 
at Liverpool on 16th inst., before Vice-Chancellor Hall, this case 
was heard, Sir William Forwood and Mr. William Barrett, trustees 
for the debenture holders, being also made defendants. Тһе action 
was by certain debenture holders to obtain a decieion as to whether 
a majority were able to carry, as agsinst a minority, a resolution 
which reduced the present first debenture holders to the position of 
second debenture holders by giving the comvavy power to issue 
debentures to the amount of £600,000 and place them in front of 
the present debentures. An injunction was also asked for to pre- 
vent the trustees or directors acting upon the resolutions, and for the 
appointment of a receiver and manager. 

Mr. Grent, for the plaintiffs, argued that the system had been 
built with the debenture holders’ money, and that it was not 
reasonable to ask them to forego their priority and take the position 
of unsecured creditors of the company. 

The Vice-Chancellor pointed out that it was clear the terms of 
the deed gave a three-fourths majority the power to sanction any 
modification or scheme of arrangement, although it partly deprived 
the debenture holders of their security. It might seem very hard 
to put £600,000 in front of the existing first mortgage holders, but 
persons who invested in the hope of getting 44 per cent. on the 
faith of a deed which said that their rights might be compromised 
or modified by & majority of the shareholders could not come to the 
Gourt and claim those absolute rights which an ordinary mortgage 
gave. They decided that they should be postponed toan extent not 
exceeding £800,000, and this decision was come to by a majority of 
about 18 to 1 in value. It seemed to him, therefore, that the appli- 
cation failed. 


ELECTRIC LIGHT AND POWER NOTES. 


Ashford (Kent).—Messrs. Crossland & Frippard have 
notified to the T.C. their intention to float a company to apply for 
& prov. order for the lighting of the district. The Couneil has 
closed with the terms offered. 


Bridgend. — Terms have been arrived at between the 
U.D.C. and the South Wales Electrical Power Distribution Co., for 
the supply of energy totbe town. The company, in consideration 
of being able to supply consumers, undertakes not to charge 4d. for 
transforming, and to pay to the Council 24 per cent. оп the gross 
estimated sum receivable from all future customers for both power 
and light. The arrangement is for a year only. 


Brynmawr.—The U.D.C. has decided to apply for a 
prov. order for electric lighting throughout the urban district. 


Caerphilly.—The canvass on the electric lighting question 
undertaken by the U.D.C., bas resulted in consumers for 1,000 8 op. 
lamps being secured in Caerphilly Town; 498 lamps in Aber and 
Senghenydd; and 307 lamps in Llanbradach. It is proposed to 
charge 6d. per unit in the Caerphilly district, where gas is 53. per 
1,000 ft. 


Clitheroe.— The T.C. has decided to apply to the B. of T. 
for & prov. order, authorising it to supply electricity within the 
borough. 


Coombe and Malden.—The U.D.C. has decided to 
apply to the B. of T. fora prov. order for E.L. within the urban 
district. 


Darlington.—The T.C. has fixed the charge for energy 
supplied to the tramways at 12d. per unit. 


Dunfermline. — The National Electric Construction 
Co. has intimated to the T.C. that it intends to apply for an order 
for the lighting of the district. 


Dundee.—A scheme is under consideration to provide 
electrical energy for the mills and factories in the district, and it 
is proposed to form a company to carry it out. 


Durham.—The С.С. has appointed a Committee to 
report upon a scheme of electric lighting for the county. 


Egremont.—The D. of T. bas communicated with the 
U.D.C. as to whether the electric lighting order obtained in 1900 
shall be allowed to remain any longer in force. The Council is 
negotiating for the lease of the order to a private company, and 
has decided to apply for an extension of time. 


Falkirk.—The electric light has been introduced at the 
gas works, in the purifying house, the benzole house, and other 
places where there is danger in using naked lights. 

The T.C. has resolved to apply to the Secretary for Scotland for 
permission to borrow а further sum of £10,000 for electrical 
purposes. The expenditure on the undertaking up to the present 
time amounts to £24,500. 


Faversham.—The T.C. has fixed the following scale of 
charges for the supply of energy :— Private lighting, 6d. per unit; 
small motors, 6d.; motors over 2 E. P., 3d.; meter rents, 1s. per 
quarter up to 25 8-с.р.; and 18. 6d. per quarter up to 50 8-сР. 
lamps. Е 


Festiniog.— The U. D.C. last week discussed the question 
of the defective supply of energy by the Yale Electric Power Co., 
who had signed ап agreement with the Council to supply the dis- 
trict. The special committee appointed to inquire into the matter 
stated that in view of the unsatisfactory supply of energy and the 
failure of the company to carry out the terms of the agreement, 
it recommends that a notice be served upon the company to the 
effect that unless the company carry out the general terms of their 
agreement with the Council, a notice sball be served upon them to 
terminate the same. The report was adopted, and the Council also 
decided to engage an expert to advise them on the subject. 


France.—A company has been formed to take over a 
concession from the St. Gengoux Municipal Council for installing 
the electric light into the towns of Clermont-Ferraud, Pontgibaud, 
Pontaumur and Auzances. 

The French Thomson-H uston Co. has been authorised to con- 
struct at Thilliéres, near Mouleydier, a flume for the utilisation of 
the waters of the River Dordogne for the purpose of generating 
electrical energy to supply the Bordeaux tramwsys, and to light the 
localities along the banks of the Dordogne. 


Frome.—The U.D.C. has agreed to Messrs. l£dmundson's 
Electricity Corporation taking over its electric lighting order, and 
has decided to allow them the use of the waste water from 
the baths during seven months of the year, апа charge them 
for water supplied during the remainder of the period from the 
mains at id. per 1,000 gallons. An agreement is to be prepared 
embodying this arrangement, and containing a clause that if at any 
time during the continuance cf the arrangement it should be found 
that, owing to the increased cost in fuel, or wages, or other expendi- 
ture, the water could not be lifted to the reservoir at less than ld. 
per 1,000 gallons, the charge should be proportionately increased 
forthe time being. Messre. Edmundson's have decided to supply 
energy for lighting all premises owned by the Council at a flat rate 
of 24d. per unit, the same as for public lighting. Energy for power pur- 
poses will be supplied at a reduction cf 10 percent. on its standard 
rate ог at a flat rate of 134. per unit, at the option of the 
Council. 

The U.D.C. has applied for a loan of £7,100 for electric lighting 
purposes, the money being required for extensions of the cables and 
for the provision of а cooling tower. 
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Gellygaer.—At a recent meeting of the U.D.C. it 
was decided to ask the Dowlais Co. to supply energy for the light- 
ing of Bedlinog. 


Germany.—H.M. Consul General at Berlin, in a recent 
report, states that favourable results have been obtained by the 
introduction of electric power into the weaving industry at Anrath, 
a Rhenish town. Formerly cottage hand weaving was extensively, 
though not very profitably, carried on. Since electric power has 
been introduced the weavers, who still work in their homes, are 
much better off. "The average price of а loom is £40, and the 
electric power per loom amounts to about £3 per annum. In 
addition to a much higher productive capacity, the new system 
requires less exertion on the part of the operator, and is a decided 
gain from a sanitary point of view. А single loom enables a work- 
man to earn upwards of £1 10s. a week, and some weavers frequently 
work two looms. 

Tenders are about to be invited for the erection of an electric 
lighting station in the town of Peine (Hanover). 


Gosport.—The B. of T. has threatened to revoke the 
Council’s electric lighting order. The Portsmouth Corporation now 
has the work in hand. 


Mollingbourne.—The Kent Electric Power Syndicate 
bas informed the R.D.C. that it does not propose to proceed any 
further this session with the application for a prov. order tc supply 
electricity in the Council's area. 


King William's Town (S.A.).—The electricity works 
of the King Electric Co. were inaugurated on the 24th ult. A 
concession was granted by the T.C. to the company in 1900 for 25 
years, the Council baving the option of taking over the scheme by 
paying the shareholders 6 per cent. on the capital invested. The 
plant is single-phase alternating, at 2,100 volts, transformed down 
to 220 volts, in nine transformer sub-stations. The power station 
is equipped with two Paxman “ Economic boilers of 6,000 lbs. water 
evaporative capacity per hour, with a working pressure of 140 lbs. 
per eq. in.; two Belliss & Morcom engines coupled to Е С.С. 50 kw. 
alternators, and two direct-coupled exciters; Wheeler condenser 
and feed pumps; switchboard by Messrs. Cowans, Ltd.; and steam 
piping by Babcock & Wilcox, Ltd. The mains were supplied by 

езвтв. W. T. Glover & Co., and the transformers by Messrs. Ferranti, 
Ltd. Owing to the demand for private supply, arrangements ате 
being made for the installing in the near future of another 
generating set and boiler. At the present time 225 25-c.p. lamps 
are in use for street lighting, and about 100 private consumers will 
shortly be taking a supply. The power station is situated on the 
banks of the Buffalo River, where there is a good supply of water. 
The cost of the scheme up to date is £18,000. The price of energy 
for street lighting is 7d. per unit, and for private consumers 1s. 3d. 
Tho whole of the work bas been carried out under the superin- 
tendence of Mr. E. G. Clifford Jones, late city electrical engineer 
at Cape Town. 
left the Hampstead Corporation to take up this position, last 
February. 


London.—Isiinctoy.—The L. C. C. has given its con- 
sent to the B.C. to borrow £3,753 for the purchase of electricity 
meters. 

BERMONDSEY.—At the last meeting of the В.С. a letter 
was read from the Surrey Commercial Dock Co., consenting to 
electric cables being carried through their premises and across the 
Surrey Docks. 


Louth.—The T.C. has decided to assent to the offer of 
the Sir Hiram Maxim Electrical and Engineering Co. for the 
leasing of the Council's E. L. order. The company will repay to 
the Council the cost of obtaining the order, and will give the 
Council the opportunity to purcbase the undertaking at the expiration 
of 14 years and every 7 years afterwards; energy is to be supplied 
at 6d. per unit for private lighting; 4d. for public lighting; and 
3d. for power purpose:. 


Lowestoft.—The T.C. has declined to adopt a free 
wiring scheme submitted by Messrs. Mann & Co., of this town. It 
has been decided to give consumers the option of a flat rate of 6d. 
per unit, instead of the present maximum demand system of 7d. 
and 3d. 


Melksham.—A prov. order for E. L. will be applied for 
in the next session of Parliament by the U. D. C. 


Mirtield.—The Yorkshire Electrical Power Co. has 
intimated to the U.D.C. that it will be prepared to supply 
energy to the Council for distribution, by December 1st, 1904. 


Mondariz, Spain.— An order has been granted to an 
appropriation of 6,000 litres of water per second from the River Tea 
for generating electricity for industrial purposes. 


Pembroke, Co. Dublin.—The U.D.C. has resolved to 
apply to the L.G.B. for sanction to borrow £20,000 for extending its 
electric lighting system. It was stated at tho meeting last weck 
that the undertaking was very satisfactory, there being about £500 
to the good. 


Port Elizabeth (S. 4.) .— An extension of the electricity 
works is in contemplation, and it is proposed to call for tenders 
shortly. 


The resident engineer is Mr. G. E. Saunders, who. 


Penzance.—Mr. W. T. Pressland, on behalf of the 
Penzance and District Electric Supply Co., has intimated to the 
T.C. that the company intends applying for a prov. order to supply 
energy in the district; the T.C. resolved to support Mr. 
Pressland. 


Rotherham.— The T. C. has decided to promote a Bill 
in Parliament authorising it to sell and hire out electrical fittings and 
apparatus for lighting and motive power апа to undertake the wiring 
of premises. 


Saffron Walden.— Тһе report of a special Committee 
recommending the installation of electricity for the whole of the 
town, has been adopted by the T.C, and a prov. order is to be 
applied for. 


Sherborne.—The Southern District Electricity Corpora- 
tion has given notice to the T.C. that it intends to apply for а 
prov. order to supply electricity to the district. The corporation 
stated that the price of energy would be to the Council 4d. and 24d. 
for lizhting and power respectively, and for private consumers 6d. 
and 3d., with an alternative on the maximum demand system, to the 
Council, first 100 hours, 7d., after 34., for lighting; for power, 4d. 
and 2d.; and for private purposes, 7d. and 44. for lighting; power, 
4d. and 2d. The Council would have the right to purchase the under- 
taking at stated intervals. 


Seaford.—The U.D.C. has declined to entertain the 
proposals for the supply of electricity, made by the Sir Hiram 
Maxim Electrical and Engineering Co. 


Southend.— The T.C. has received permission from the 
L.G.B. to raise a loan of £20,000 for the purchase of additional 
plant for the electricity works. 


Spain.—La Sociedad Alpujarrena de Nuestra Senora del 
Martirio has applied for a concession to utilise the water-power of 
the River Pincena in the generation of electrical energy for lighting 
and power purposes at Pincena. 


Sutton.—The U.D.C. has determined to appoint a 
deputation to wait on the County of Surrey Electrical Power Dis- 
tribution Co, in regard to the vibration from their works, 


Swanage.—The Southern District Electricity Corporation 
and Messrs. Pressland & Frippard have made application for a 
prov. order to install the electric light in the town. 


Swinton and Pendlebury.— The U. D. C. has decided to 
commence work under the E. L. order, and tenders for an electric 
lighting plant and cables are to be invited. Oables will be laid from 
Irlam’s-o’-th’-Height along Manchester Road and Chorley Road to 
Swinton Church. 


Sydney (N.S.W.).—The City Council, with a view to 
extending its plant in the near future, hae instracted Messrs. 
Preece & Cardew to ascertain the terms on which Messrs. Dick, 
Kerr are prepared to supply ап additional 1,000-н.р. steam alternator, 
with condensers, switchboards, &с., and 1,000-н.р. additional sub- 
station machinery, with the necessary additions to the switchboards. 


Thames Ditton.—Messrs, Edmundson’s Electricity Cor- 
poration has informed the U.D.C. that it will apply to the B. of T. 
for a prov. order for E.L., and the Council has decided to withhold 
its consent to thelapplication. 


Trowbridge.—The U.D.C. has received notice of the 
intention of the Western Electric Distributing Co.to apply fora 
prov. crder to supply electricity within its area. The Council 
already possesses its own order, but nothing has been done to 
carry it out, beyond obtaining an expert's report. 


Todmorden. — A L.G.B. inquiry has been held in 
regard to the application by the T.C. to borrow £27,174, for а com- 
bined electricity and destructor works. There was no opposition. 


Whitley Upper.—The U.D.C. is negotiating with the 
Yorkshire Electric Power Co. for the supply of electricity for power 
purposes in the district. 


Wimborne.—The Southern District Electricity Corpora- 
tion bas notified the U.D.C. that it is applying to the B. of T. 
for a prov. order for the lighting of its area. The Conncil has 
decided to take no steps in the matter. 


Wishaw, N.B.—The T.C. has resolved to apply for a 
prov. order for electric lighting purposes. Energy is to be taken 
from the Clyde Valley Electrical Power Co., satisfactory terms 
having been arranged. 


Wolverhampton.—The T.C. intends applying for 
powers to supply energy in bulk to local authorities and others 
outside the borough. 


ELECTRIC TRACTION NOTES. 


Bishop Auckland,—The local authorities have promised 
to support an application by а syndicate for powers to construct 
electric tramways from Bishop Auckland to Spennymoor, Eldon 
Lane, West Auckland and Etherley. Messrs. D. Balfour & Sone, of 
Newcastle, are the engineers for the undertaking. 
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Chatham.—At a meeting at the Queen's Hall, Chatham, 
Mr. W. Jensen, the esteemed resident engineer and manager of the 
Chatham and District Light Railways Co., stated that the total 
mileage run since starting had been 1,055,000; number of 
passengers carried, 9,500,000 (on one particular day they carried 
53,000 people); one of the drivers had covered 27,500 miles, had 
worked a whole year without any accident, and had carried on his 
car over 200,000 people. This driver had received a bonus from the 
company ав an appreciation of his conduct. 


Crewe, — The T.C. has decided that until it has 


secured powers to construct electric tramways, it will not consider 
any proposals from companies for the provison of electric tram- 
ways. Two companies have submitted schemes for electric tram- 
ways from the town to Nantwich. 


Dartford.—The U.D.C. has come to the conclusion that 
it is desirable that the construction of electric tramways in the 
town should be proceeded with forthwith, and & Committee hae 
been appointed to consider the best method of exercising the 
powers possessed by the Council. 'The estimated cost of construct- 
ing the lines included in the order obtained in 1902, with the plant, 
is £90,713. 


Glasgow District.—Intimation has been made of several 
large schemes of tramway extensions in the district of Glasgow. 
The Glasgow Corporation has the largest proposals. It has 
decided to apply to Parliament for the following extensions of 
its system :—A line from Maryhill to Milngavie, with a branch to 
Bearsden; from Pollokshaws (West) through Thornliebank to 
Spiers Bridge, and thence to Busby ; from Cathcart to Clarkston ; 
and from Pollokshaws (East) along Kilmarnock Road, to the new 
railway station at Whitecrangs. The T.C. is also considering the 
question of constructing a line from Thornliebank to Barr- 
head. The Clyde Valley Electric Power Co. are also iu the field, 
and they propose to seek powers for the construction of tramways to 
Bearsden and to Milngavie and to Thornliebank and Nitshill. It is 
also stated that Mr. Murphy, who is at present constructing the lines 
in the Paisley district, contemplates applying for powers to extend 
the connection to Barrhead. The schemes are the largest that have 
been brought forward in the west of Scotland for some time. 


Greenock.—Some mention was made in these columns 
recently of the arbitration proceedings between the Corporation and 
the Greenock and Port Glasgow Tramways Co. We now have some 
further facts respecting the matter. We understand that the agree- 
ment between the above parties stipulated that the company were to 
take from May Ist, 1901, all the energy required for the working of 
the tramways, the minimum amount guaranteed by the company 
being 500,000 units per annum. The price to be paid by the com- 
pany for this energy was 14d. per unit for the 500,000, the price of 
all energy in excess of this amount to be settled by mutual agree- 
ment. A further condition of the lease was that the company 
were to pay the Corporation a reasonable sum for the use of feeder 
ways. Owing to differences arising between the Corporation and 
the company, an appeal was made, as provided by the lease, by the 
company to the Board of Trade, who appointed Mr. Sheldon, 
barrister, to act as arbiter between the two parties. The 
questions submitted to him were :— 

1. To determine the date from which the company were bound to fultil their 


obligation to take electric energy from the Corporation at the rate of 500,00 
units per annum. : 


2. The price to be paid by thecompany for АП energy in excess of 500,000 units 
per annum. 


8. The sum to be paid as rental for the use of cable-ways, the capital value 
of which was admitted to be £2,000. 

The sittings of the Arbitration Court took place in the Inns of 
Court Hotel, Mr. Sydney Morse representing the company (which 
is one of the British Electric Traction group), while Mr. John 
Kennedy looked after the interests of the Corporation. 

On the first question, the company claimed that tbe work of 
reconstructing the tramways was delayed on account of the action 
of the Corporation in making certain alterations to the original 
plans, and they further claimed that the Corporation were not ina 
position to supply energy at the date specified in the lease—viz, 
May 15th, 1901. The Corporation, on the other hand, denied that 
the alteration which they asked the company to make in their 
original plans had caused any real delay, and also stated that while 
the new plant which had been ordered for traction purposes was not 
ready till July 1st, they were prepared to give a supply from the 
existing plant which was identical with the plant ordered for 
traction. They therefore claimed from the company the sum of 
£741, which represented the difference between the energy actually 
taken by the company during the first year of the lease (351,000 
units), and the minimum supply of 500,000. 

The most important of the three questions was, of course, that 
referring to the price to be paid for the energy in excess of the 
500,000 units. 

The Corporation called Mr. J. A. Robertson, burgh electrical 
engineer, to give evidence as to the present condition of the under- 
taking, and costs of producing energy for the company. He was 
cross-examined at great length by Mr. Sydney Morse, who tried to 
show that the cost of producing traction energy in a combined 
station was much less than the cost of producing lighting energy, 
and that it was unfair to divide the costs of production equally over 
the whole output. The Corporation also called Mr. I. E. Winslow, 
who gave it as his opinion that no reduction should be made in the 
price charged for energy until the company’s consumption reached a 
million units per annum. То rebut these witnesses' evidence, the 
company called Mr. H. M. Sayers, Mr. A. J. Lawson (of the B.E.'T. 
Co.), Mr. Arthur Wright, of maximum demand” fame, and Mr. 
Philip Dawson. These witnesses were all of opinion that the excess 
power should be supplied at the rate of $d. per unit. As the com- 


pany are taking energy at the rate of nearly 800,000 units 
annum, it will be seen that the difference between the company's 
figures and the price asked by the Corporation would amount to over 
£1,200 per annum. "The examination of various witnesses turned on 
such questions as the proportion of capital wbich ought to be 
allotted against traction plant in a combined station, the compara- 
tive cost of generating for traction and lighting purposes, the amount 
of overload which a traction generator should stand, and the kick” 
of different types of recording instruments. . 

The arbiter’s decision is as follows :— 

1. August 1st, 1901, ів the date from which the company were 
bound to take energy at the rate of 500,000 units per annum. 

2. That seven-tenths of a penny ів {һе price to be paid for all 
energy in excess of the minimum guaranteed amount of 500,000 units 
per annum. 

3. That £125 per annum is the sum to be paid for the rent of the 
cable-ways used by the company for their traction feeders. 

The Court sat on 10 different occasions between April 25th and 
July 29th. "The costs of the arbitration are to borne in equal shares 
by each party. 


London County Council.— The tramway question 
occupied the attention of the Council for nearly two hours on 
Tuesday, a8 the result of the presentation of & scheme in relation 
to the proposed purchase of the undertaking of the London 
Southern Tramways Co. It may be remembered that a fortnight 
ago the Council referred back to the Highways Committee for re- 
consideration a recommendation in favour of the powers of purchase 
not being exercised at the present time. The report upon which 
this recommendation was based stated that the tramways in 
question, which comprise a total length of 54 miles, and extend 
from Vauxhall to Camberwell and Norwood, are not at present 
remunerative, and that in order to make them profitable consider- 
able portions of the lines would have to be doubled, and costly 
street widenings carried out. The cost of the street improvements, 
if the conduit system alone were used, would be extremely heavy, 
as it would be necessary to provide sufficient width for double lines 
throughout, and this would involve a serious excess of expenditure 
over receipts on working for several years. With the adoption of a 
mixed system of overhead and underground traction, and by 
avoiding the more expensive widenings, the excess cost of working 
could be considerably reduced; but the Committee doubted 
whether even then the system would be entirely self-supporting 
from the first. The total capital sum which would have to be 
provided was estimated at £450,000; and having regard to the 
present capital commitments of the Council, the Committee did not 
feel justified in recommending steps to ba taken for the compulsory 
purchase of the undertaking. 

The Highways Committee, having given the subject additional 
consideration, reported on Tuesday having had before them a 
further proposal of the overhead system on the lines between the 
Swan, Clapham Road, and Camberwell Green and Norwood 
respectively, and for the conduit method between the Swan and the 
terminus at Vauxball The total expenditure involved would 
amount to £375,000, of which £295,C00 would be for the tramways, 
and it would be possible to arrange for a through service of cars 
from Tooting to Vavxhall, and ultimately over Vauxhall Bridge to 
Victoria Station. There was ro doubt that а through service 
would be largely used, and it was considered that when recon- 
structed in that manner the lines would prove to be self-supporting. 
The Committee, therefore, reccinmended the Council (1) to convene 
a special meeting to consider and decide whether the company's 
undertaking should be purchased ; and (2) to refer to the Highways 
and Improvements Committees to ascertain whether the local 
authorities concerned would consent to the adeption of the over- 
head system for the whole with the exception of the lines in South 
Lambeth Road, contribute one-third of the net cost of the necessary 
street widenings for the reconstruction of the tramways, and 
consent to tbe doubling of the tramways where decided upon. 

Mr. J. W. Benn, chairman of the Committee, in moving the 
adoption of the first recommendation, stated that there had been 
some divergenca of opinion in the Cummittee, but it had led to 
most happy results. The Council some time ago laid it down ава 
policy that for the centre of London it would have the conduit 
system, but that in the outlying districts suggestions for the over- 
head method should be borne in mind as occasion arose. In the 
case of the original proposal, the Committee came to the conclusion 
that it could not be submitted for acceptance by the Council. If 
the Council was to raise moncy in the City, schemes must be 
presented which would appeal to business men. The amended 
project showed a saving of £135,000 over the original scheme, 
which was estimated to cost £430,000. That case was important, 
because it would govern several others in London, as there were 
other straggling linea where it would for several years be impossible 
to instal the conduit, and where they must have the overhead 
system. 

Lord Welby, chairman of the Finance Committee, opposed the 
recommendation in the course of a lengthy speech. He remarked 
tbat the financial demands on the Council were growing 80 much 
that they were outstripping the bounds of prudence, that the market 
was overstocked with high class securities, and that for some time 
to come the Council wouid have to pay very dear for the money it 
required. He emphasised the necessity for the exercise of 
prudence, and said that if the Council received a check on going 
into the money market the effect would be disastrous. 

After a long discussion, the chairman of the Committee replied, 
and stated that the scheme as outlined was estimated to yield a 
profit of 7 per cent. on the expenditure, and provide an alternative 
route from Clapham Road vid Vauxhall to Westminster Bridge. 
On being put to the Council, the first recommendation was adopted 
by а large majority, and the second was also approved. 
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The Council subsequently decided without discussion to sanction 
an estimate of £90,000 for the purchase of rails, conductor tees and 
fastenings for the reconstructidn of 224 miles of the northern 
tramways, and £13,850 for the construction of new termini at 
Tooting. 

As а result of not obtaining the consent of the road authorities 
or the promise of a contribution towards the cost of the street 
widenings, the Council resolved not to proceed with the proposed 
applications to Parliament for powers to construct the following 
lines :—(1) Southwark Street vid Stamford Street and York Road to 
Lambeth Palace Road; (2) Shepherd's Bush Road to the Marble 
Arch; (3) Battersea Park Road to King's Road, Chelsea; and (4) 
Tooting High Street to the new county boundary. 

4 he Council adjourned for а week the consideration of а report 
by the Highways Committee proposing an expenditure of £35,000 
for the rebuilding of car-sheds at Streatham. The report states that 
а scheme will be submitted at an early date for the conversion of 
the eable line to electric traction, together with a proposal for а 
sub-station at Streatham. 


Manchester.—The Corporation, on the initiation of the 
Tramways Committee, will promote another tramway Bill in the 
coming session of Parliament. Powers are to be sought for the 
laying of lines in Parker Street and George Street, behind the infir- 
mary; also along Victoria Avenue, between Rochdale Road and 
Middleton Road ; along Mill Street, Ancoats, and along the newly- 
formed portion of Bradford Road. Powers will also be taken, 
amongst other things, to purchase lands and mske street widenings 
within and beyond the City boundary in connection with the tram- 
ways. There is a clause in the Bill to empower the Corporation 
to construct tramways, with the approval of the local authorities 
concerned, in Sale, and as far ав Altrincham and Dunham Massey. 
The application to Parliament was sanctioned by the City Council 
last week. 

Nottinglam.— The fog last week reduced the Corpora- 
tion’s tramway receipts by no less than £620, as compared with the 
takings in the previous week. 


Preston.—aA syndicate has informed the R. D. C. that they 
intend applying for powers to construct electric tramways between 
Preston and Blackbura. 


Radcliffe.ä— The District Council is seeking further 
powers from Parliament respecting tramways, with the object 
of connecting the town with the adjacent boroughs of Bury 
and Whitefield. Power will also be sought for the supply of elec- 
tricity for public and private use, and for street improvements in 
connection with the tramway undertaking. 


Sunderland.—At the meeting of the T.C. on the 11th 


inst. a report was laid before the meeting signed by the heads of the 
Tramways Committee and the responsible officials (Mr. J. F. C. 
Snell, electrical engineer, and Mr. H. England, general manager of 
the tramways), as to the depreciation and renewals fund of 
the tramways. Of this the following details should prove in- 


teresting :— 
| Capita] | Esti- | рег. | Annual 
— expended; mated | sent. | amount 
to March life age, | tO be set 
| 81st, 1903.| (years). € aside 
Rails, fish-plates, sole-plates, tie-bars and | 
bolts  .. Ps ar T T . 440.507 12 8 £3,248 
Points and crossings ia s T" T 4.125 6 17 701 
Excavating and concrete, &c. .. е sx 25,619 30 250 537 
Wood pavement .. vi we - vi 4,922 7 147 1272 
Granite pavement.. ee oe - = 15,115 16 в 912 
Whinstone and local setts pavement > 19,206 12 В 1,£36 
Bonds.. ee se ee ee eo ee 2,544 12 8 225 
Booster ee ee ee , ee oe ee 5⁰ 3 10 10 50 
Poles and brackets 5% sie es T 8.001. 20 5 405 
Excavation and concreto sis КА 95 593 30 215 13 
Troiley-wire, guard-wire and fittings.. zi 8,163 B 121 400 
Frogs and crossings is x ad 61 8 83 20 
Cabl: S . ee ee › ee ee 4,951 20 5 250 
Conduit casing and boxes Ж ee e 6,630 80 2 139 
Bection boxes А ss ot 5 "— 591 3) 215 18 
Land, &o., for street improvement .. T 100 50 2 2 
Buildings " 10 - T 52 10 24 2 
£141,186 
Car-bodies .. Ys T ee x | £17,330 15 63 1,142 
Trucks ij =% sh Vs xs - 6,960 20 5 3+5 
Motors and electrical equipment  .. oe 15,304 20 5 770 
£39,594 | 
Purchase on undertaking; cost of Act, &с. £417,035 80 | 25. 987 
Land and car-sheds oe T ase Vs 29,623 30 25 621 
Tools and machinery .. T és s 1,013 10 | 10 160 


| £268,451 | About 54 | £13,090. 


This worked out to £23,854 for the periods that the money had 
been expended and the tramways opened, being 5} per cent. on 
£153,864, the amount expended for the 18 months to March 31at, 
1902, and the same percentage on the total outlay of £223,541 for 
the year ending March 21st, 1903. The amount actually set aside 
was £27,426, and the cost of renewals to March 31st, 1903, had been 
£1,189, leaving £26,237 in hand. In the remarks that are intended 
to cover these figures it ів stated that although the виш set aside ів 
above the estimate given above, £5,000 has also been invested ава 
further reserve fund in accordance with the provisions of the Act, 
and they are now building up an accident reserve fund of £2,0C0, 
of which £911 3s. 9d. has been contributed during the last two 
years. The report was regarded as entirely satisfactory and was 
adopted, with the suggestion that it should be revised every three 
years. 


И Borcalis and of these great, magnetic disturbances. 


Torquay.—Negotiations between the Т.О. and tbe 
Dolter Electric Traction Co. for the construction of electric tram- 
ways in the town, have been re-opened. 


Wallasey.—The U.D.C. has decided to promote an Act 
empowering the Council to extend the electric tramways to 
Wallasey and Poulton. The estimated cost of the work is £180,000. 


Wardle.—At a special meeting of the U.D.C. on 
November 12th, it was decided to apply for a prov. order 
authorising the Council to construct electric tramways in the town, 
and to purchase the existing lines and electrically equip them. 


Woking.—On November 11th the U. D. C. discussed the 


scheme of the West Surrey Light Railway Co. for providing a tram- 
way system from Monument Road to Knaphill, and decided 
unanimously to support it. The cost is estimated at £15,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Bournemouth Telephones.—If the N.T.C. does not 
grant the same terms to subscribers, as are in vogue at Portsmouth, 
the B.C. will canvass to feel the way toward municipal telephony. 


German Submarine Cables.—The Consul-General of 
the United States at Frankfurt says in a recent report (which is 
quoted from the Ties) that during the last seven years Germany has 
laid 7,375 miles of ocean cables, at a cost of about 14 millions 
sterling. In 1898 a cable, 73 miles long, was laid between Sassnitz 
and Trelleborg; in 1898. German South-West Africa was connected 
with the existing cable system by а line 154 miles long; and in 
1900 the first German-American cable waslaid between Emden and 
New York, by the Azores, a distance of 4,813 miles. About the 
same time the first German cables along the Chinese coast were laid; 
one of these was from Tsing-tau (Kiao-chau) to Chifu, 285 miles long, 
and the second connected tbe former place with Shangbai and is 
438 miles. In 1901 a fifth cable connecting Germany and England 
was laid, as well as a telephone cable from Fehmarn to Laland. A 
second German cable to New York by the Azores has been com- 
menced and will be completed before the end of next year, while 
a line to Vigo, 1,300 miles in length, has been laid. Germany is 
also contemplating an extenaion of her cables by constructing lines 
between Alenado and Quam, in the Caroline Islands, and the Pelew 
Islands and Shanghai. It is eaid,” concludes the Consul-General, 
"that the growth of (German interests, both military and com- 
mercial, will in future require the building of more cables by 
Germany, independent of foreign nations. Germany now has cable 
worka and two cable steamers." 


The Indian Telegraph Service.—The report of the 
Indian Telegraph Department for the year 1902-3 (which is 
abstracted in the 7’imes), shows that the net loss on tho reduction 
in the rates of cablegrams between India and Europe from 4s. to 
2s. Gd. per word has been quite small in the firet year of ita opera- 
tion, owing to the resulting increase in business. The foreign 
private message revenue only fell off by 34 lakhs, and this was due 
not so much to the reduction in rates as to the diversion of tbe 
Australian traffic with Europe, formerly transmitted via India, to 
the direct cable route via South Africa. The total earnings of the 
department, 1124 lakhs of rupees, were slightly in advance of those 
of the previous year, and the net profit gave a return of 415 рег 
cent. on the aggregate capital expenditure of over 795 lakhs. 
Throughout the Dependency there are 5,652 telegraph offices, 56,830 
miles of lines and over 200,000 miles of wire. The Wheatstone 
automatic apparatus has proved invaluable in disposing of the 
traffic in times of pressure and prolonged interruptions of com- 
munication, and was of great assistance in connection with the 
work entailed on the department by the Delhi Durbar. A system 
of wireless telegrapby has been satisfactorily established between 
Saugor Island and the Sandheads, and there has been no difficulty 
in maintaining communications, except during thunderttorms.— 
Simultaneously with the publication of the report, the Government 
of India has notified the introduction of a revised inland tariff, 
reducing the charges for all three classes of messages—viz., 
" urgent," ordinary and “deferred,” a;d also for Press messages. 
The new rate for urgent“ messages (16 words for two rupees) 
remains double that for ordinary ones, but they both take 
precedence in order of despatch over “deferred” wires. The 
minimum charge for the latter class has hitherto been eight annas 
(8d.), but is now reduced to four annas. Six words of address are 
allowed free, and four words of meseage can be seat for four annas, 
each additional word being charged an anna. Under this tariff 
telegrams can be sent over 2,000 miles at a minimum cost less by 
one-third than the corresponding charge for inlaud messages in this 


country. 


The Magnetic Storm,—The Astronomical Society of 
France devoted its sitting of November 5th to the study of the 
magnetic disturbances of October 31st. М. Camille Flammarion, 
the celebrated savant, insisted on the connection of facts observed 
over the last 150 yeara, proving the Solar origin both of the Aurora 
M. Burdelongue, 
Director of the Telegraph Department, cited tv o conciueive facts 
which complete the numerous unexpected discoveries made on 
October 31st last. All the cables running from Europe to New- 
foundiand were seriously affected. The French line alone, which 
runs direct from, Brest to New York, transmitted its work with the 
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usual regularity. This remarkable immunity was not due to the 
construction of the line alone. It is known that at the sea bottom 
near Newfoundland there are immente masses of iron. These 
deposits are magnetised by the electric discharges of the sun, 
and this magnetisation, which is temporary and probably oscilla- 
tory, appears to be the cause of the induced currents which flow in 
the lines. The concensus of opinion was in favcur of telluric 
currents ав the cause of the recent disturbances, and the discussion 
turned on the nature of these currents. 


Municipal Telephones.—On Saturday the Brighton 
municipal telephone, which has been extended to Burgess Hill, 
was inaugurated at the latter place, the chairman of the U.D.C. 
(Mr. A. P. Scrase, J.P.) making the fi:st call to Brighton. 


The Pacific Cable.—It is stated that the expenditure 
on the working up to March this year amounted to £120,000, and 
the revenue from the three months' working up to that date wae 
£18,310. The deficiency, E101, 680, will be apportioned as follows: 
United Kingdom and Car ada, £458,055 each; Victoria, New South 
Wales, Queensland, and New Zealand, £11,222 each. For the 
current year it is estimated there will be a deficiency of £92,100. 


Spanish Telephones.—4À telephone line is about to be 
erected between Madrid and Toledo. Arrangements are also in 
hand for the establishment of te ler honic communication between 
Madrid and Burgos ара betwecn Madrid and Ciudad Real. 


Telegraphic Interruptions and Repairs :— 


CABLBS. 
Dominica-Martinique .. ee T өө 
St. Lucia-Martinique .. sö ee T 
Guadeloupe- Martinique eo. ө» ee 


INTERRUPTED, REPAIRED, 
ee May 5, 1902 oe ee 
oe May 7, 1902 oe ee 
„„ May 5, 1908 . Nov. 16 


Anjer-Kalianda .. EN ša А vx .. Ang. 2,1902. .. "P" 
Cayenne-Pinheiro ee ee ee ee ee Aug. 18, 1902 oo ee 
Bt. Lucia-8t. Vincent .. oe ee oe ee Bept. 19, 1902 .. ee 
Reissa-Issa (Yemen)-Camaran bd ee ee Oct. 22, 1902 „ ee 
Paramaribo-Cayenne ee oe oe ео ee Feb. 26, 1908 .. ee 
New York-Hayti oe ee ee oe ee April 18, 1908 ee e 


ee Oct. 22,1908 .. Nov. 18 
ee Aug. 27,1901 .. m 
.. Nov. 10, 1908 .. ee 
. Nov. 14, 1908 .. as 
.. Nov. 14, 1998 oe ёе 


Trinidad-Demerara No. 2 " ic 
Trinidad-Demerara No. 1 ve ee 
'Touranc-Amoy ee ee ee ee oe 
Accra-Lagos oo S АА T T 
Lagos- Brass eo е ee ee oe 


Wireless Telegraphy.— A Reuter despatch from Rome, 
dated November 14th, says that experiments which have been made 
by the Italian naval authorities with a new system of radio- 
telegraphy originated by Prof. Alessandro Artom, have conclusively 
proved that the new system makes it possible to transmit electric 
waves in a given direction. It was found that the signals made 
were perfectly transmitted when the train of electric waves was 
directed towards the receiving station for which they were intended, 
and that as soon as it was turned in another direction the receipt of 
the signals ceased. It is contended that the solution of the problem 
of the dirigibility of electric waves thus obtained brings radio- 
telegraphy into tke region of practical utility. The Minister of 
Marine has instracted Lieutenant Pallino, director of the wireless 
telegraph £.4.40n of Monte Mario (Rome), to give every assistance 
ia further experiments with the Artom system. 

A Milan Press telegram reports that Signor Marconi has selected 
a site for the establishment of an extra-powerful wireless telegraph 
station for directly connecting Italy with the Argentine Republic. 

Reuter reports that the work of constructing a wireless telegraph 
station at Bari is far advanced and will shortly be completed, во 
that the station may be opened to the public towards the end of the 
present year. This station will be able to communicate with tha 
other ststions established along the Italian coast, with vessels in 
the Adriatic, and with the Montenegrin station at Antivari, where 
the work of installation will be commenced in a day or two. The 
wireless telegraph stations at Maddalena, Monte Mario, near 
Rome, Palmaria and Cozzo Spadaro are already working. The first 
two are exclusively intended for military purposes; the other two 
will also be open to the public. Another station will be opened im- 
mediately at Santa Maria di Leuca. The site for the trans-Atlantic 
station has been definitely chosen at San Rossone, where the Villa 
Royale has been selected. This station is intended to communicate 
not only with Argentina, but also with the stations at Table Head 
(Canada), Cape Cod (United States) and Poldhu (Cornwall). 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Brierley Hill. — Тһе Technical School is to be wired for 


electric lighting, and tenders are to be invited from wiring firms. 


Brighton, — December 7th. Six water-tube boilers, 


piping, tanks, and sundry other steam plant, for the Southwick 
power station. See Official Notices" November 6th. 


Cevlon.—December 1st. The Ceylon Government is 
inviting proposals from those willing to enter into а contract for the 
supp!y of electrical energy to the various offices, buildings, and 
premises of the Government. Вее this column for November 6th. 


Crewe.—December 4th. 


Е Wiring the new municipal 
ошсез. 


Sce “Official Notices” to-day. 


Dorchester.—November 26th. The Council is open to 
negotiate with companies willing to take over its electric lighting 
order. Bee Official Notices" November 18th. 


Dublin.—November 30th. Stores for the Dublin United 
Tramways Co. See “ Official Notices November 13th. 


Great Western Railway.—December 7th. Water-tube 
boilers, engines, three-phase generators and auxiliary plaot, for the 
Park Royal power station. Bee " Official Notices " November 6th. 


Hornsey.— November 30th. Meters, indicators and fuse- 
boxes. See Official Notices” November 6th. 


Italy.—November 30th. The Municipality of Canoga di 
Puglia (Bari) are inviting tenders fer the installation and working 
of an electric lighting station for public and private purposes in the 
town. 


Kirkcaldy.—November 23rd. One 400 - xw. steam 
engine and dynamo for lightirg and tra-tion. See “Ofcial 
Notices" November 6th. 


L.C.C.—December 8th. Electric wiring of five sub- 
stations and three tramway car-shede. See Official Notices” 
November 18th. 


L.C.C.— December 8th. Four 3, 000 KW. three-phase 
generators, with excitera, for the Greenwich tramway power atation. 
See Official Notices November 13th. 


L.C.C.—January 19th, 1904. Six electrically-driven 
three-throw boiler feed pumps for Greenwich power station. See 
* Official Notices " to-day. 


Middlesbrough.—November 28th. One 600-Kw. steam 
turbine dynamo; Lancashire boilers, condensing, and other plant. 
See “ Official Notices " November 13th. 


Newport.—November 28rd. Three 50-в.н.р. motors 
with switchgear for the Electricity Committee. See “ Official 
Notices " November 13:h. 


Preston.—December 12th. Traction switchboard and 
accessories. See Official Notices November 13tb. 


Swindon.—November 23rd. Traction switchboard and 
feeder cables. See ' Official Notices November 6th. 


Sydney (N.S.W.).—December 30th. Telegraph, tele- 
phone, and eleotric light material for the Deputy Postmaster- 
General of Sydney. See this column for November 6th. 


Wednesbury. — November 20th. Electric wiring of 
public buildings. See “ Official Notices” October 23rd. 


Wimbledon.—December 8th. Water-softening and 
storage plant. See Official Notices to-day. 


CLOSED. 


Ashton-under-Lyne.—The T.C. has accepted the tender 
of тон De Grelle Houdret & Co., for the supply of carbons for 
arc lamps. 


Belfast.—We understand that the Irish Flax Spinning 
Co., of Belfast, have placed a contract with the British Thomson- 
Houston Co., for the electrical operation of the extensions to their 
mills now in course of erection. The contract comprises the pro- 
vision of a 60-Kw. three-phase generator, switchboard, and three 
motors for driving the various rooms in the mill, which contain the 
usual flax preparing and spinning machines, This is believed to 
be the pioneer scheme of electrical operation of flax machinery in 
Ireland. 


Johannesburg Tramways.—4 further extension con- 
tract has this week been placed with Hadfield’s Steel Foundry Co., 
Sheffield, for manganese points and crossings. 


Kingston-on-Thames.—The tender of the Schattner 
Electricity Co. for 500 demand indicators at £800 has been accepted 
by the T.C. 


London.—The London County Council has accepted the 
tender of J. G. White & Co. to construct on the conduit system 
a portion of the tramway to be laid along St. John Street and Bt. 
John Street Road. 


Northfleet.—A contract, including a complete installa- 
tion for electric lighting and power, arc lamps, pumping plant, &c., 
with all necessary wiring, for Messrs. Tolhurst & Son's cement 
works at Northfleet, Kent, has been placed with the British 
Westinghouse Co. 


Whitehaven.—The T.C. has accepted the tender of the 
British Insulated Co. for the supply of armoured cable, and that of 


. Callender's Cable & Construction Co. for 2,500 yds. of cable. 
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l. RECENT DEVELOPMENTS ОР! 
THE METROPOLITAN ELECTRIC SUPPLY 
CO/S INSTALLATIONS. 


(Concluded from page 787.) 


NoTE.—In our last issue we inadvertently described Am- 
berley Road sub-station as being adjacent to Manchester 


a lo. M у 
"i ' Lid. | 
3f. M. " A | 

JA 5. 


М№овтн STREET Sus-staTioN: Main TRANSFORMER ROOM. 


Square generating sta- 
tion; for the latter read 
Amberley Road gene- 
rating station. 

The next sub-station 
which we shall describe 
adjoins, and practically 
forms part of, the Man- 
chester Square gene- 
rating station of the 
Metropolitan Electric 
Supply Co. This sub- 
station commenced its 
existence as а {гапв- 
former station in 1899, 
reducing the pressure of 
the Willesden supply 
from 10,000 to 1,000 
volts, and working in 
parallel with the alter- 
nating plant at Man- 
chester Square; the 
transformers were in 
all of 800 Kw. capacity. 
The sub-station plant 
has been largely extended 
since that period, a new 


Iu 
m" 


building having been erected in North Street, and plant 
installed for converting the two-phase supply to direct cuar- 
rent, including in all transformers of 3,600 Kw., and motor- 
generators of 3,225 KW., so that this is now one of the largest 
sub-etations in this country— perhaps the largest of all. 

The transformer room illustrated herewith was put in 
operation in 1900, and contains transfcrmers of 2,800 kw. 
capacity, in two banks corresponding with the two pheses. 
These transformers, as 

well as those of 800 Kw. 
in another room, are all 
of the Berry type, made 
by the British Electric 
Transformer Co., Ltd., 
and are of the standard 
size of 100 Kw. each, 
as at Amberley Road. 
The whole of the switch- 
gear is also like that 
already described; thé 
high pressure board ig | 
contained in the chamber 
which is seen to project 
into the room on the 
right hand, and on 
either side of it are the 
main switches in the 
high pressure circuits, 
by means of which the 
station can be isolated 
from the 10,000-volt 
mains. Arrangements 
are being made to 
install Thomson inte- 
grating wattmeters . 


NonTH STREET SuB.STATION: WiTTING-EBORALL 500-Kw. MOTOR-GENEBATOR. 
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circuit with the latter, {to record the whole of the energy 
| The meters will, of course, be 


supplied to the station. 


connected in series 
with the outers of 
the cables (°5 sq. in. 
section, Harrow 
Road route) which 
are practically at 
earth potential, 
being dead earthed 
at Willesden; the 
pressure coils will 
be fed through 
transformers. Two- 
way switches are 
provided, by means 
of which the 
secondaries, of 
groups of trans- 
formers can,; be 
coupled up with 
either the Man- 
chester Square bus- 
bars, or the North 
Street sub-station 
bus-bars . 

We may here 
remark that а great 
part of the extra- 
high pressure trans- 


М№Мовтн STREET: 


ASYNCHRONOUS MOTOR-GENERATORS AND 


STARTING APPARATUS. 


are driven by synchronous motors), but ‘are: also useful for 
taking the load in the small hours. These machines, with 


the corresponding 
switchgear, are 
housed in a single 
large room, well 
lighted from the 
roof, and served by 
two 15-ton electric 


 three-motor сгапев, 


one in each bay. 

A landing stage 
at street level en- 
ables carta to be 
backed in under the 
craves; beneath 
this, and over the 
three starters, runs 
a small hand 
traveller. 

Arc lamps, carried 
on substantial cast- 
iron brackets, serve 
to light the building 
at night. 

The motor-gene- 
rators are rated ‘at 
500 KW. each, the 
motor being of the 
two-phase syn- 


former switchgear was supplied by the India-Rubber, chronous type, designed for 1,100 volts, 60 cycles per second, 
Gutta-Percha and Telegraph Works Co., Ltd., of Silver- and the generator giving direct current at 200—230 volts. 
town. The motor has 34 poles, and therefore runs at 212 revo- 

The motor-generators were all supplied by Messrs. Witting, lutions per minute; iu this lies one of the great advantages 


NoBRTHiSTREETjSUB-STATION: GENERAL VIEW OF MOTOB-GENEBATORS ANDXSWITCHGEAB. 


Eborall & Co., Ltd., and include віх" sets’of{500 kw. each, of motor-generators} compared? with rotary converters, ав 
and three of 70 Kw. each. The latter ‘are driven by in- the speed remains constant regardless of possible fluctuations 
duction motors, and serve to start up'the larger sets (which of pressure in'the alternating current circuits, 
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The machines are built on separate bed-plates, the gene- 
rator shaft being driven tbrough a“ Zodel " flexible coupling 
(elevations and sections of the sets were given in our issue 
of April 12th, 1901) ; all the bearings are of the spherical- 
seated self-adjusting and se!f-niling type. The armature core 


of the motor is of the uenal laminated type, with six slots per 


ViRW OF UrPER Emp or BERRY 100-kw. TRANSFORMER. 
' SHOWING THElARRANGEMENT OF THE CORE AND THE Рво- 
VISION; FOR VENTILATION.) 


pole per phase, and is carried in a cast-iron frame, with 
ample provision for ventilation. The field-magnet poles are 
ofzelliptical section, of solid cast-steel, bolted to a heavy 


spider; the heavy gun-metal checks of the bobbins act as 


damping circuits. 
The generator field-magnet frame is of steel, with 12 cast- 


steel poles bolted to it; the un ture is double-ended, having. 


two ‘commutators work- 
ing in parallel. The 
brush-holder rings are 
carried by cast-iron 
brackets projecting from | 
the yoke, and аге moved . _ | 
simultaneously by means 
of a single hand-wheel, 
provision being made for 
adjusting their relative 
positions daring erection. 
The connections be- 
tween the switchboard 
and the motors are of 
concentric lead-covered 
cable, laid in cement 
troughs in the floor. 
The direct-current mains 
from the generators, on 
the other hand, are of 
bare copper strip, 3 iu. 
wide x 4 in. thick, 15 
layers of this being used 
for each conductor from 
the 500-Kw. seta ; there 
mains are carefully bent 
to suit the run of the 
cement troughs, in which 
they are supported on 
porcelain chairs, und the 
troughs are finally filled 
up jsolid with  bitu- 
men. The strips are | 
bolted and sweated together wherever joints are required, 
and form а substantial job. 
The 70-Kw. starter sets consist each of a two-phase induc- 
tion motorjdriving direct, through a flanged coupling, a 
6-pole dynamo at 600 revolutions per minute. The starting 
apparatus for each starter cet for even starters inust be 


2 — — — 


Мовтн STREET SOURB- STATION: 


started —is fixed close by, and is completely self-contained, 
One of our views shows two of these apparatus, with the 
macbines in the background ; the operation of starting is 
quite simple, the handwheel being slowly turned, while the 
motor starts and runs up to speed. The switchgear was 
supplied by Messrs. Witting, Eborall & Co., with Nalder 
ampere and voltmetera on the alternate current mains. 

The main switchgear occupies the greater part of the end 
wall of the room, and is mounted on a gallery ; the floor of 
the gallery consists of glass plates carried in an iron frame- 
work, supported from the wall by brackets, This construc- 
tion, which we first met with in the Glasgow stations, has 
the advantages that it efficiently insulates the attendants 
from earth, and at the same time transmits light to the space 
beneath the gallery. On the left hand, as shown in our 
illastrations, i8 the Ferranti alternate current switchgear 
for the motor circuits ; next comes the hesvy starting gear 
for the direct current machines, and lastly, the Ferranti 
direct current generator switchboard. | 

The alternate current switchboard is of Mesars. Ferranti, 
Ltd.'s standard two-phase type for 1,000 volta, and provides 
for 12 concentric cables of 4 sq. in. cross-section, six on 
each phase, from the transformer rooms and 12 cables leading 
to the synchronous motors. The board is practically in 
duplicate ; there are two sets of bus-bars, one above the other, 
each in two parts coupled together by expanding screw 
plugs at the centre and rods at the ends. There are also 
two sets of synchronising gear and two pairs of voltmeters, 
so that the plant can be divided into two entirely independent 
portions, which may eventually be supplied from independent 
sources at Willesden, so ав to render the possibility of a 
complete breakdown exceedingly remote. 

In accordance with the usual practice of the Supply Co., 
the transformer secondaries are earthed at their middle 
pointe ; hence in this case double-pole switches are necessary 
throughout, one on each phase cf each motor. Ап ammeter 
is inserted in each phase, as well as a Thomson integrating 
meter, which is provided also with an indicating attachment 
showing the kilowatts passing in each phase. The usual 
Ferranti oil-break switches and fuses are used. At present, 
10 of the 12 cables from the transformers have been connected 
up. The outgoing cables to the motors are fixed against 


— Е — 
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А.С. SWITCHBOARD AND STARTING RHEOSTATS. 


the wall below the gallery, and pass into ducts under the 
floor. 

The six starting rheostats adjoining the a.c. switchboard 
are of very massive construction, the copper brushes—which 
in tbe extreme position are always in the main circuit— 
being very heavy, and in duplicate. The brushes travel 
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over horizontal guides and rows of contacts connected with 
metallic’resistances in ventilated metal casings, their motion 
being derived from a“ multiple-threaded screw rotated: by 
means of/a hand-wheel. An ammeter in circuit-with each 


rheoetat enables the operator to regulate the speed of 
starting to a suitable value. 
copper connections beneath the gallery run to the generator 
switchboard, which, like the A c. board, is in two parts 


which сап be 
pendently worked. 

Over the top of this 
board are two sets of 
horizontal bus-bars, of 
which the upper set are 
connected with the 
starters, and the lower 
are the main bus-bars. 
The large motor-gene- 
rators are always started 
on the direct-current 
side. Two-way switches 
working between the 
above-mentioned bus- 
bars enable any machine 
to be coupled first to 
the starter bus-bars for 
starting; afterwarde, 
when full speed has been 
attained, and the motor 
has been paralleled with 
the a.c. supply, the 
switches are thrown 
down, апа the generator 
is paralleled with the 
main bus-bars in the 
usual way. On опе pole 
of the generator is 
an ammeter, and by 
the side of this, on 
the other pole, is an 
automatic switch. "The 


inde- 


latter consiste of massive jaws, into which a heavy luminated 
copper bridge is forced, the jaws being flat surfaces at an 
angle of 90? with each other; & hand-wheel and screw 
performs the operation of closing the switch, but it can be 


maticaly or by hand. 


Towmpr STREET SuB-STATIO3: GENERAL View. 


From these rheostats heavy 


instantaneously opened by means of a trigger, either auto- 
In either case the hand-wheel bas 
to be turned backwards to the full extent, thus ensuring а 
reaconab'e pause before closing the switch again, during 


which a possible short- 
circuit may have gone 
off the maine. Switches 
for breaking the fields of 
the motor and generator 
are fixed below; the 
rheostats for regulating 
the excitation of the 
machines are fixed under 
the gallery, and аге 
actuated by means of 
bevel gear by hand- 
wheels mounted in front 
of the respective panels. 
These regulators are 
better seen in our 
view of the Tower Street, 
sub-station, below. 

A small board for 
controlling the b. C. sides 
of the starter motor- 
generators is fixed near 
the main bcard, with 
regulating rheostat and 
two-way switches for 
coupling to the upper or 
lower bus-bars, exactly 
as on the main board. 
Automatic switches, am- 
meters and  oil-break 
fuses are provided on this 
board. 

Portable voltmeters of 
the N. C. S. type аге used 
for paralleling the pc. 
generators, The whole 


of the switchgear described above is of unusually substantial 
construction, and presents a very handsome appearance. 
It will be noticed that for both direct and alternating 
currents, tbe Ferranti cellular type "оѓ board has been 


TOWER STREET €UB-:TATION: SWITCHGEARB. 


operator and very accessible. 


adopted, which occupies, we should think, the irreducible 
minimum of space, and is at the same time safe to the 


The connecting mains between each end of the generator 


à 
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switchboard and the distributing board are of bare copper strip, 
20 x З in. x %4 in., similar to the leads from the generators 
tothe switchboard, taped over to prevent accidental contact, 
and are carried down the wall behind the switchboard in 
porcelain chairs to the distributing board, which is situated 
in а long room in the basement. The distributing board is 
of imposing length, being designed for 100 feeders, in 


addition to the generator connections. Three copper bus- 


bars—positive, negative and neutral—of large cross-section, 
run from end to end of the board, but can be divided in the 
middle by means of massive coupling blocks. The generator 
mains are connected direct to the positive and negative bars, 
but are provided with multiple linke at the upper end, 


i. 
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SECTION. 


by means of which they can be disconnected from 
the generator bus-bars at will. The distributor bars are 
also connected in the same way with the direct-current bus- 
bars in the Manchester Square station by conductors 
15 x 3 in. x з; in., the whole of the direct-current plant 
being run in parallel. Ву means of the links above 
mentioned, either half of the distributing board can be laid 
idle in case of need. 

The feeders are all of the British Insulated and Helsby 
Cable Co.’s triple-concentric lead-covered type, of 4 sq. in. 
cross-section, and are joined to the positive and negative 
bus-bars by fuse switches. In circuit with each pole of each 
feeder is ап ammeter shunt, by means of which the current 
flowing in each conductor can be measured, if desired. One 
ammeter is provided for 10 or 12 feeders, with flexible 
leads to reach the various shunts. The neutral conductors 
аге joined direct to the corresponding bus-bar. The feeder 
cables pass downwards into Doulton conduits under the floor, 
and are led to a cable race at the end of the room, up which 
they run and through ducts to a very large manhole in 
North Street ; thence they are led away to the respective dis- 
tricts supplied. 

Ав the supply pressure ів 100 volts on either side of the 
three-wire system, it will readily be understood that there is 
an enormous amount of copper in the direct current connec- 
tions in the station and in the feeders; all the switchgear 
is very massive, and the section of the conductors has been 
calculated on liberal lines. The distributing board above 
described was made by Messre. A. Reyrolle & Co., Ltd., of 
Hebburn-on-Tyne. 

Two balancers are provided, made by Messrs. J. H. 
Holmes & Co., of Newcastle-on-Tyne; these 
are of the 2-pole inverted type with drum —r 
armature, and are rated at 275 amperes at a | 
100 volts, 700 revolutions per minute. The 
small amount of balancing plant found 
necessary is а noticeable feature of this and 
the Tower Street sub-station. The switch- 
gear in connection with the balancers is 
mounted on a small board standing in 
front of the main generator board on the 
gallery. 

A large part of the plant has been 
completed and tested, and on Tuesday last, 1801 
for the first time, the supply of direct 
current was commenced from this sub-station. In the 
adjoining Manchester Square station, the alternators of the 
Parsons turbo-generators are being replaced by direct-current 
generators, which will shortly be put to work in parallel with 
the motor-generators. 


— — 


We may remark that, as our readers 


are aware, the work of the Supply Company has been seriously 
hampered during the past year or two by the negotiations 
with the Metropolitan Borough Council of St. Marylebone, it 
being impossible to make rapid progress while their issue 
hung in the balance. Now that an agreement has been arrived 
at, as reported recently in our columns, the necessary altera- 
tions and extensions essential to the efficient conduct of the 
business are being pushed forward. In passing, we may 
draw attention to the fact that, though the alternators are 
being replaced by dynamos, the original steam turbines are 
being retained in use. 

This would seem to be strong evidence of the durability 
and satisfactory working of the Parsons turbine. 

The third sub.station which we describe is situated in 
Tower Street, near Seven Dials, and is a motor-generator 
sub-station from which only direct current is distributed, 
tbough alternating current is transmitted thence to Sardinia 
Street station at times. Unfortunately, the sub-station is by 
no means a favourable subject for photography, and it is, 
therefore, difficult to convey an adequate idea of its contents 
and arrangement by this means. 

The transformers are, as before, of the Berry type, and are 
installed in the storey over the motor-generator room ; they 
are 16 in number, of 100 Kw. each, and are arranged in 
groups of 3, 2 and 8 on each of the two phases. The 
arrangement of the switchgear and of the high-pressure com- 
partment is similar to that at the sub-stations already 
described. In passing, we may note that Berry transformers 
of more than 21,000-Kw. capacity have been supplied to the 
company by the British Electric Transformer Manufacturing 
Co.,.Ltd. All these transformers are of the same form— 
annular horizontal primary and secondary coils, interspersed 
with one another, and interlinked with a number of radially- 
disposed laminated iron systems, leaving abundant surface 
for cooling by radiation and convection, The manner in 
which the iron is arranged inside the coils, во as to 
provide air-ducts between the several bundles of laminations, 
is well shown in the figure on p. 825, while the mode 
of building up and insulating the windings (the bottom 
coil of the 10,000-volt primary being at earth potential, 
and there being a large clearance between the iron cores 
and the coils at the top) enables a large factor of safety 
against breakdown to be secured. We believe we are right 
in saying that the Supply Со, has never called upon the 
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makers to repair any Berry transformer on account of break- 
down. due, to faulty construction. 

The 1, 000-volt secondary cables from the transformer room 
pass down through the floor, some going to a fuseboard on 
an elevated platform below, where they are led through Bates 
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fases to bus-bars, and from these, again through fuses, to the 
Е.С.С. motor board below, while the majority go to a Fer- 
ranti board, as at North Street. The latter is, as before, 
divisible into two sections, each supplying one 500-K w. motor- 
generator, and is provided with a ring of four bus-bars. 
There are eight panels, holding two double-pole switches for 
each set, and the ammeters, energy meters, and synchron- 
ising gear are all duplicated as at North Street. The motor 
field regulators, with 64 points each, are fixed at either side 
of the board. Close by the latter there are two Cowan 
regulating transformers in circuit with А.С. feeders running 
to Sardinia Street station ; each of there is rated to carry 
150 amperes, giving а variation of 120 voltsin all. At the 
time of our visit 140 Kw. was being supplied through one of 
these. 

The Ferranti motor-board is connected with two 500-x w. 
motor-generators of exactly the same pattern as those 
installed at North Street, and supplied also by Messrs, 
Witting, Eborall & Co., Ltd. 

The E.C.C. motor-board is connected with four motor- 
generators supplied by the Electric Construction Co., Ltd., 
of Wolverhampton, and consists of four panels, each 
equipped with two voltmeters and two ammeters, and one 
double-pole double-break two-phase 1,000-volt switch, with 
automatic overload release. This switch is used to start the 
motors, which are of the asynchronous type; the main 
switch is thrown in first, and the machine runs up nearly to 
full speed, after which a switch on the motor frame is closed, 
short-circuiting the rotor winding. The machines can also 
be started from the direct-current mains if desired. 

The induction motors are built very close to the 
generators, there being only two bearings. The generators 
are of the six-pole form, with drum armatures, and have an 
output of 140 Kw. each. 

The direct-current switchboards are,onthe left-hand, the 
first being made by the E. C. C., and the second by Messrs. 
Ferranti, Ltd. The former controls the 140. Kw. generators, 
and comprises four panels, each carrying volt and ampere- 
meters, а double-pole switch with automatic minimum 
release, D.C. starting rheostat and regulating rheostat. Over 
the board there are six feeder pilot voltmeters. 

Next to this board is fixed the board controlling the 
500-Kw. sete, which is identical in pattern with the p.c. 
board at North Street. In this case the starting bus-bars 
on the top of the board are connected with one of the 
E.C.C. generators, which is regularly used as a starter for 
the large sete. The regulating rheostats for the generator 
fields can be seen in the illustration, fixed on the wall above 
the board. 

A motor-driven booster rated at 800 amperes and up to 
40 volts, supplied by Messrs. Witting, Eborall & Co., is fixed 
in the sub-station, and is controlled by the switchgear, which, 
by virtue of its marble panels, appears prominently in the 
view on p. 826. This set is uscd for boosting the pressure on 
one or other of two D.C. feeders running to Whitehall Court 
and Sardinia Street respectively. А balancer made by 
Mesers. J. Н. Holmes & Co., of 275 amperes capacity at 
100 volts, 700 r.p.m., is also installed, with the correspond- 
ing switchgear. 

The motor-generator room is traversed by a 14-ton electric 
crane, made by Messrs. Higginbotham & Mannock, and 
driven by a motor eupplied by Messrs. Witting, Eborall & Co. 

It is intended to install at this station a battery capable of 
giving 400 amperes for three hours, made by the Accumu- 
lator Industries, Ltd., of Woking. In connection with this, 
а booster-balancer is being put down, consisting of four 
machines coupled together. These were supplied by the 
Electric Construction Co., Ltd., and comprise two balancers 
rated at 110 amperes, 115 volta each, and two boosters, rated 
at 1,000 amperes, 25 volts each, the whole set running at 
600 revolutions per minute. The switchgear, supplied by 
Messrs, A. Reyrolle & Co., Ltd., consists of two panels, 
bearing six heavy knife switches, two main fuses, regulating 
gear and instruments, 

Athough very far from exhaustive, the foregoing dcscrip- 
tions will serve to show that the Metropolitan Electric Supply 
Co., Ltd., which bore the heat and burden of the day in 
pioneer times, has by no means come to a standstill. It is, 
in fact, rapidly extending ita operations, and by the adop- 
tion of direct current supply it will undoubtedly benefit 
largely by an important motor load. 


The rate of increase in the number of lamps connected is 
actually increasing, as will be gathered from an examination 
of the diagram given on p. 827, for which we are indebted to 
Mr. J. S. Highfield, chief engineer to the company. 

The company has introduced а scheme of motor hiring 
and hire-purchase, which has already begun to bear fruit, 
and the charges for power have been revised and reduced ; the 
schedule is now based on the maximum demand system, the 
charges being 3d. per unit for an average of two hours' daily 
use of the maximum demand in each quarter, and 14d. per 
unit for all energy in excess, Further, the use of radiators 
and cooking apparatus is being encouraged, and a scheme for 
the hire and  hire-purchase of installations, including 
fittings and lamps, has been formulated. The charge for 
lighting is 6d. per unit, with a scale of discounts depending 
jointly upon the magnitude of the load and on the load 
factor; the average price per unit obtained last year waa 
4'85d. Additional plant is on order to meet next year's 
demand, including eight 500-Kw. motor-generators, to be 
made by Messrs, Dick, Kerr & Co., Ltd. 

In conclusion, we wish to express our appreciation of the 
courtesy and kind assistance afforded us in the preparation 
of this article by Mr. Highfield, by the respective station 
superintendents, and by some of the contractors, 


FORTHCOMING EVENTS. 


Friday, November 20th.—At 8 p.m. Junior Institution of Engi- 
neers. Paper on Fires on Shipboard; their Chief 
Causes, and the Method for Prevention and Extinc- 
tion," by Mr. G Canning. 

Saturday, November 21st.—At 2.30 p.m. Junior Institution of 
Engineers. "Visit to Orcbard Dock, Blackwall, to 
witness a demonstration of fire extirguishing, &c. 

Monday, November 23rd.— At 7.20 p.m. Institute of Marine Engi- 
neers. Meeting at the London Institution. Ргеві- 
dential address, and presentation of the Denny medal 
to Mr. C. W. Barnes. 

At 8 p.m. Society of Arts. Cantor lecture. The 
Miuing of Non-Metallic Minerals, by Mr. В. H. 
Brough. Lecture I. 

Wednesday, November 25th.—At 8 p.m. Society of Arts. Cantor 
lecture. The Universal Exposition at St. Louis, 
U.S.A., 1904," by G. F. Parker. 

At 2.30 p.m. Institution of Civil Engineers. Students' 
visit to the Great Northern Railway ; underground 
stations at Finsbury Park. 

Thursday, November 26th.—At 8 p.m. Institution of Electrical 
Engineers. Meeting at Institution of Civil Engineera. 
Papers by R. Threlfall, F.R.8., on “The Testing of 
Electric Generators by Air Calorimetry," acd Mr. W. 
Hibbert on “The Edison Accumulator for Auto- 
mobiles.” 

The Glasgow University Engineering College. Paper by 
Mr. P. D. Ionides on Design of Modern Electric 
Power Stations.“ | | 

Friday, November 27th.—At 5 p.m. Physical Society. Meeting. 

Saturday, November 28th.—At 7.30 p.m. Glasgow Technical Col- 
lege Scientific Society. Mr. J. Н. Fo:ock on Some 
Remarks on the Willans Engine." 


NOTES. 


Electro-Harmonic Society. — The first “~ Ladis' 
Night“ of the season was held in the King’s Hall, Holborn Restau- 
rant, under the presidency of Mr. Robert Kaye Gray, on Friday last, 
13th inst., and very excellent musical fare indeed was provided. 
Without attempting to deal in any detail with the many good thingsin 
the programme, we may remark that it would have been difficult to find 
better vocalists for this kind of concert than the trio who appeared 
on Friday, namely, Miss Gertrude Maxted, Miss Lilian Gardner, 
and Mr. Harry Dearth, whose songs were one and all thoroughly 
enjoyable and artistic. The string orchestra was, as usual, all that 
could be desired, especially in Nicolai'a charming overture, “The 
Merry Wives of Windsor.” Mr. T. E. Gatchouse and Mr. A. E. 
Izard contributed violin and pianoforte solos, and the humorous 
element was most amusingly introduced by Messrs. Corner and 
Heury (duets) and Mr. Barclay Gammon (sketches). Taken all 
round, it was easily the beet Ladies“ Concert of recent years, 
and the musical directors of the Society will bave to make 
no small efforts to keep up to this standard in future. How- 
ever, we. do not despair of their being equal to the task, as the 
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Society's concerts, with, perhaps, an occasional lapse, have been 
steadily improving of late years, а sign of the times which the 
members are not slow to appreciate, judging from the large and 
representative gathering which completely filled the King's Hall on 
Friday evening, and also from the considersble number of new 
members who are joining the Society this season. The elections, 
indeed, have already been so numerous that the committee have 
just made the welcome decision to hold the Smokirg Concerts on 
December 18th, and March 25th in the King’s Hall instead of in the 
Crown Room, and they hope that this popular step will be justified 
by further increase in membership during the rest of the season. 


Royal Commission on London Locomotion.—A 
further sitting of this Commission was held under the chairmanship 
of Bir D. Barbour on Thursday last week, when evidence was given 
by Mr. A. Young, the valuer to the London County Council. 

Bir Alexander Bruce, the Assistant Ccmmissioner of Police, then 
gave evidence with reference to the regulation of traffic. 


Premium Pupils in Electricity Works: Prof. 
Thompson's View.—Prof. 8. P. Thompson, writing from the 
Finsbury Technical College to last week's Engineering on “The 
Appreciation of Technical Education,” says :— 

There has just been put into my hands a striking example of 
the way in which technical education is discoursged by the very 
bodies who are charged by Government with its promotion. The 
Urban District Council of Erith wants an assistant in its electric 
lighting works, on which £43,000 has already been spent. One cf 
the Council’s officials sends a letter to us at the City and Guilde of 
London Institute, informing us of this vacancy, and briefly describ- 
ing the features of the undertaking. It winds up, not by saying 
that the post will be given to the youth who has shown that he is 
most efficient, well-equipped in a knowledge of electrical work, 
competent in electric testing, a capable draughtsman, or a clear- 
headed calculator. No, it announces that the post will be open to 
a youth who pays a premium of £50 per annum. Who is to get 
the premium? The Urban District Council? To those who bad 
supposed that the district and county councils took some interest in 
education, and had some pride in the scholars trained in the tech- 
nical institutes and colleyes, it is a rude shock to find an urban 
district council thus riveting on its own electrical undertaking the 
worst enemy of technical education—the premium-pupil system, 
which has been the curse of British engineering.” 


Lord Kelvin on Engineering Training.—On 13th 
inst. Lord Kelvin received the bonorary degree of D.Sc. from the 
University of Wales. Не also, on the occasion of his visit, received 
the honorary membership of the South Wales Engineers’ Institute, 
and in the course of an interesting speech in acknowledging the 
honour said, according to the report in the Times, he had always 
had the deepest sympathy with engineering on the one side and 
University trainirg on the other, because engineering was giving, 
perhaps, the most interesting application.of the science learned in 
the University for the benefit of mankind. He remembered with 
pride that the first chair of engineering in any university in the 
country was that founded in Glasgow. He felt that engineers all 
over the world had still a good deal to learn as to the real value of 
University training, but he did not think that in South Wales they 
needed reminding of that fact.  Proceeding, Lord Kelvin con- 
trasted the old system of apprenticeship of the engineer with the 
more modern ideas. He did not desire to make comparisons, but 
in the matter of the education of foremen in engineering works, the 
Germans had learned how to give them scientific knowledge in a 
way in which we in England had not given it. It was necessary 
for the young engineer to learn the practical as well as the theo- 
retical, and this could only be accomplished satisfactorily by the 
student spending half his year at the University and half in the 
workshop, where he migbt learn to apply the scientific knowledge 
which he had acquired in the University. He would sugvest this 
to the University College of South Wales and to the members of 
the Engineers’ Institute, and would ask employers to endeavour to 
make some arrangement whereby their engineering pupils might be 
able to do this. 


Obituary.— JAMES HOORETY.— Still another link in the 
chain, which connects the early days of the electric telegraph with the 
present time, bas been broken by the death of Mr. James Hookey, late 
Engineer-in-Chief to the Post Office. It was but in the early part of 
1902 that, pressed by his medical advisers, Mr. Hookey was per- 
suaded to retire from the position in the Postal Telegraph Service, 
which for about three years he had so well filled. Always an active 
man, it seems to have been impossible for him on his retirement to 
take that amount of rest which he so much needed. Во keen was 
his enthusiasm in everything to which he lent a hand that, regardless 
of his personal welfare, he continued to assist in various philan- 
thropic works in which he had always taken so great an interest. 
He was taken ill whilst on one of these missions, and, after linger- 
ing for some days, passed away on Saturday morning, the 14th inst. 

Born in Briatol in 1839, and educated at Batb, Mr. Hookey, at 
the age of 16, entered the service of the Electric Telegraph Co. 
Here his engineering and administrative ability soon advanced him 
to a position of trust, and in 1862 he was promoted to a still higher 
position in London, where, after declining an important position 
with а railway company, he elected, on the transfer of the tele- 
graphs to the State, to join the Post Office Service. 

His intimate knowledge of the details of the telegraph system 
soon marked him out for advancement, and, after serving under 
three successive engineers-in-chief he was, in 1899, appointed to 
the position vacated by Bir William Preece. 

As head of a department which was then, and is still, making 


-mapid strides, both commercially and scientifically, Mr. Hookey 


occupied а most responsible position, and his thorough knowledge 
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of the inner workings of his department enabled him to carry on 
the administration very successfully. His grasp of detail was very 
remarkable, and being possessed of a retentive memory, probably 
no man connected with the service was so thoroughly familiar with all 
the ramifications of the immense wire and line mileage of the whole 
telegraph system аз he was; he knew all by heart, and, it is said, 
could quote chapter and verse for almost any wayleave or easement 
connected with them throughoutthe country. He made his profession 
his hobby, and often late at night he might be found in his oflice 
hard at work; indeed, had be tsken life less seriously, there is 
little doubt that his career would not have terminated for several 
years to come. 

His experience of railway working proved of immense service to 
the State during the transfer of the telegraph lines, while his deal- 
ings with the various companies, whether on the subject of main- 
tenance or manufacture, always exhibited tactfulness and resource. 

Many improvements and modifications were carried out in the 
telegraphic and telephonic apparatus during his term of office, and 
although һе could scarcely be detcribed as a technical expert, he 
was perfectly familiar with every branch of electrical ergineering, 
and would readily grasp the salient points of any suggestion brought 
before him. 

Alwayssympathetic and encouraging, Mr. Hookey will be greatly 
missed by those who were brought within his circle of friends; 
he was ever ready to assist by his experience and advice, and many 
a charity will be the poorer by his decease. As an instance of the 
high respect in which he was held by the officers of bis staff, it may 
be mentioned that nearly 1,000 names арреаг in an album accom- 
panying a testimonial which was presented to him upon his retire- 
ment. 

COLONEL PEscETTO.—Many engineers in this country will be 
deeply grieved to learn of the death of Colonel F. Pescetto, the 
well known Italian electrical engineer, who passed away on 12th 
inst., at the early age of 56. Colonel Pescetto made several visits 
to England, and established: ccrdial friendships, which were 
renewed on the occasion of the visit of the Institut ion of Electrical 
Engineers to Italy this year. We respectfully tender our sincere 
sympathy to his bereaved family and colleagues. 


Institution of Electrical Engineers,—The following 
are the papers down to be read in London during the current 
year :— ° 
November 26th.— ‘ The Testing of Electric Generators by Air Calorimetry," by 

R. Threfall, F.R.S., ‘‘ The Edison Accumulators for Automobiles," by W. 

Hibbert. 

December 10th.—'* The Ondograph," by E. Hospitalier. “Оп the Magnetio 
Dispersion in Induction Motors and its Influence on the Design of these 
Machines,” by Dr. Hans Behn- Eschenburg. 

December 17tb.—'* The City and South London Railway: Working Results of 
the Three-wire System Applied to Traction, &c.," by P. V. McMahon. 


Drying Peat Electrically.—4A correspondent who has 
devoted considerable attention to this subject, and has made 
experiments respecting electrical peat drying, informs us that in 
the course of his experience he has found in the first place, as soon 
as the peat arrives at boiling temperature, the resistance increases 
so enormously that it is practically impossible to get any current 
through it, and raising the voltage only has the effect of separating 
the electrodes from the body of the peat. In the second place, if 
the process is stopped as scon as the peat reaches boiling tempera- 
ture, it is found that it has undergone some change which permits 
of its being treated by other processes, the nature of which he is not 
quite sure of, but the effect of which is claimed to produce 
briquettes in a few hours only, so hard and firm that they can be 
polished like ebonite. In this, however, our correspondent is 
dependent upon other people’s word, as he has never seen the 
briquettes actually made. In the third place, the cost of raising 
the raw peat to boiling point is so great that a company working 
the process could hardly produce enough fuel to feed its own 
boilers. Fourthly, there is produced as а by-product of the elec- 
tric process a certain amount of oil, having the characteristics of 
petroleum, which might be of some value. 


Royal Society Medals.—The Royal Scciety has this year 
awarded the Davy medal to M. Pierre Curie and Madame Curie for 
their researches on Radium; and the Hughes medal to Prof. Wilhelm 
Hittorf for his long-continued experimental rescarches on the Elec- 
tric Discharge in Liquids and Gases. 


Jandus Arc Lamp and Electric Co, Ltd., v. Are 
Lamp Co.—This case came before Mr. Justice Kekewich in the 
Chancery Division on Wednesday. 

Mr. Wm. Graham said the action was brought by the plaintiffs to 
restrain the infringement of two patents by the defendants. The 
plaintiffs for whom he appeared had been advised tbat neither of 
their patents in the form in which they now were could be safely 
litigated upon, and the motion was for plaintiffs to be allowed to 
amend their specification and the pleadings. 

Mr. Bousfield, K.C., on behalf of the defendanta, aubmitted that 
as the plaintiffs could not win on their present materials, the action 
ought to be dismissed. 

In the result his Lordship granted the applicatioa in the form of 
the order made in the well-known Ruddington case. It was also 
directed that the action should stand over formally. 


Engineering Standards Reports,—The Engineering 
Standards Committee have appointed Messrs. Crosby Lockwood 
and Son, of 7, Stationers’ Hall Court, E.C., as official publishers to 
the Committee. All the reports and specifications published by the 
Committee may be had from the oflicial publishers to the Committee, 
or direct from tne offices of the Committee, 23, Victoria Street, 
Westminster. 
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Who аге Н. W. Bramley & Co., Electrical Engi- 
neers ?—Н. W. Bramley described on the plaint note as an elec- 
trical engineer, of 75, Thorold Road, Ilford, was sued at Lambeth 
County Court on Wednesday by the Imperial Motor Co., Brixton, 
to recover £4 15s. 6d., repairs to a bicycle. Defendant pleaded 
infancy. In reply to Judge Emden, he atated he considered it an 
honourable plea, and he would not withdraw it. 

Judge Emden: I gave you an opportunity of getting honourably 
out of it, and you did not take advantage of the opportunity. I 
now hold that your р1е# is bad in law, as the contract was for your 
benefit. 

The solicitor for the pl intiff company said the young man had 
received the cost of the repairs from an insurance company. 

Judge Emden (to defendant): What is your age ? —17. 

Well, you are a promising youth. What did you do with the 
money you got for the insurance on your bicycle ?—I spent it. 

On judgment being entered for the plaintiff company with costa, 
the solicitor for the company stated that defendant was well able 
to pay at once. He handed up an imposing billhead thowing that 
Bramley traded under the title of H. W. Bramley & Co., electrical 
engineers. 

Judge Emden (to defendant): Who are Н. W. Bramley & Co. ? — 
I am H. W. Bramley and the company. 

Do you tell the persons you have business with that you are an 
infant ?—No, but they know when they see me. 

I should say, young man, that you take very good care that they 
do not see you, or, if they do, you don’t admit you are H. W. 
Bramley & Co. The law permits you to assume the title, but it isa 
gross piece of impertinence. 

Defendant: Is there any reason, your Honour, why I should not 
carry on the business ? 

Judge Emden: Nothing I could say would appeal to your 
standard of morality. 

The Court Registrar: A short order, your Honour? 

Judge Emden: Certainly ; the company must pay at once. 


Iastitution of Electrical Engineers (Glasgow Sec- 
tion).—Mr. W. A. Chamen, president of the Glasgow Local 
Section of the Institution of Electrical Engineers, delivered the 
inaugural address at the opening meeting of the section, taking for 

‚ his subject " The Electrical Developments of the Future.” Survey- 
ing the present position of the electrical industry, he devoted much 
attention to the steam turbine and the gas engine as devices which 
were likely to supersede the steam engine in connection with the 
generation of electricity. 


South African Trade.—The Board of Trade Journal 
announces that correspondents responsible for supplying special 
commercial information have now been appointed at Cape Town, 
Port Elizabeth, Johannesburg and Blcemfontein. 


London School Board.—At the last weekly meeting 
the Works Committee reported that the managers had called 
attention to the insufficiency of the lighting at the Gravel Lane 
School, Houndsditch, and had asked that it might be improved either 
by the provision of electric light or incandescent burners. The 
assistant architect reported that a large number of burners in- 
juriously affects the atmosphere of the rooms, and the Committee had 
therefore come to the conclusion that it would be desirable to provide 
electric lighting for that purpose. They &c»ordingly recommended 
that an estimate of £398 for the installation be approved, and that 
the work be carried out by the Board itself. The charge of the 
City of London Electric Lighting Co. for the supply of current was 
3d. per B. of T. unit, this being the lowest charge hitherto made. 
The recommendation was agreed to. 


Personal.— We understand that Mr. Frank B. Cramer 
has left the International Electrical Engineering Co., where he 
held the position of technical manager, and has re-joined Mesars. 
Johnson & Phillips, with whom he was formerly associated for some 
years. 

The Times announces that at a meeting of the electors to the 
Professorship of Mechanism and Applied Mechanics, held at Cam- 
bridge on 14th inst., Mr. Bertram Hopkiason, M. A., of Trinity 
College, was elected in the place of Mr. J. A. Ewing, resigned. 

Mr. Jackson has been appointed electrical engineer at Pontefract 
Workhouse by the Board of Guardians. 

The City address of Mr. E. Kilburn Scott, M. I. E. E., A. M. I. C. E., 
is 13, St. Helen’s Place, where he is associated with Messre. Harper 
Bros. & Co. in the engineering work of the North Wales Power and 
Traction Co., the Bath and Sunderland District Electric Tram- 
ways, &. 

Mr. Alexander Moir, who has been stationed at Newcastle for the 
past seven years as assistant superintending engineer of the postal 
telegraph service, has been appointed to a technical officership of 
the first class upon the engineer-in-chief’s staff at the General Post 
Offics, London. Mr. Moir is at the present time vice-chairman of 
the Newcastle Section of the Institution of Electrical Engineers. 

Mr. J. B. Gibbons, engineer, City District National Telephone Co., 
has been appointed engineer to the Oriental Telephone and Electric 
Co., and wil lshortly proceed to the East, for the purpose of con- 
ferring with the local managers and advising the Board as to what 
system of underground cabling should be adopted for their 
exchanges in Indis, China, Burmah and the Straits Settlements. 


Institution of Electrical Engineers (Birmingham), 
—The opening meeting of this section, which had been postponed, 
has now been fixed for Decomber 2nd, when Mr. J. O. Vaudry will 
deliver his address. 


Electric Lighting Loans.—On Wednesday the St. 
Pancras В.О. considered a letter from the comptroller of the L. O. C 
intimating that a required loan of £23,960 for electricity p 
repayable in 42 years, could only be advanced to the Borough 
Council at £3 153. per cent. per annum, instead of £3 10s., the rate 
of interest which previously obtained in the case of local loans, 
The comptroller added that the Finance Committee of the Oounty 
Council desired to take the opportunity of emphasising the desira- 
bil'ty, in view of existing financial conditions, of the borrowings of 
local authorities being restricted, as far as possible, to schemes of an 
urgent character. Inasmuch as the Prudential Assurance Co. offered 
to advance St. Pancras the needed loan at £3 12a. 6d. per cent. per 
annum, the Borough Council decided to seek the sanction of the 
County Council for the acceptance of this offer. 


The Atlas Motors.—Some new types of motors for 
continuous current and polyphase circuits have been placed upon the 
market by Messrs. T. Harding Churton & Co., of Atlas Works, 
Ingram Street, Leeds. The illustration shows the polyphase induc. 
tion motor, which is supplied for either two or three phases. The 
rotors are either of the short-circuit” type (P.C. type, as shown), 
in which the conductors consist of copper bara, connected at the 
ends by short-circuiting rings, or of the slip-ring type (P.8. type), 
which are wire-wound and provided with slip-rings to enable an 
external resistance to be inserted in the rotor circuits when starting 
up or for controlling the speed. To start motors with short-circuited 
rotors, except for the smallest sizes, which can be switched directly 
on to the mains, Messrs. Churton supply a starting transformer- 
switch (or auto-starter) for the stator, or primary, circuits. For 
motors with wound rotors and slip-riogs, multiple-contact switch s 
and resistances are supplied, with which the motors cau be started 
against fall load with about full.load current, and up to twice the 


PornyPHaAsE MOTOR.’ 


full-load torque, the current is nearly proportional to the torque. The 
speeds given in the list are based upon a frequency of 50 periods 
per second, but the motors can bo wound for other frequencies and 
speeds. The efficiency of the motors is claimed to be extremely 
high, because of the special form of construction, whicb, though 
involving a slight addition to first cost, soon repays the extra outlay 
in the reduced cost of working. At the same time a very high 
power factor is obtained, which is of importance to the suppliers of 
the current. The temperature rise on normal fall-load running is 
said to be very moderate, and to admit of the motors running on 
heavy overloads without injury. An illaetrated list of these motors, 
giving prices and other particulars, has been issued. A second 
circular deals iu a similar manner with the continuous current 
type. Copies of either can be obtained on application to the firm. 


Electric Installation for an Indian Jute Mill.— 
A large order has recently been given to the British Westing- 
house Co. for two turbo-generators and auxiliary plant for driving 
the large jute mill of Messrs. Birkmyre Bros., on the River Hugli, 
near Oalcutta. The turbo-generators will each be of 1,300 xw. 
capacity, furnishing three-phase current at 440 volts and 25 periods. 
Each turbine will exhaust into a vertical surface condenser baving 


. 4,800 sq. ft. of cooling surface, and the exciter generators, of 20-Kw. 


each, will be mounted direct on extensions of the turbine shaft. 
The tarbines are to be of the multiple-expansion parallel-flow type, 
running at 1,500 revolutions per minute. With steam at 1,175 lbs. 


per вд. in., 274 in. vacuum, and 200° Е, superheat, а low steam соп: 


sumption will be attained. There will be eight boilers of Messere. 
Davey, Paxman's Economic" type. The various departments of 
the mill will be driven throughout by Westinghouse polyphase 
induction motors, type C, of sizes varying up to 700 н.р. The 
700-H.P. motors, three in all, will run at 290 revolutions per minute, 
and will be direct coupled by solid flange couplings at each end of 
the spindle to 350-ft. lengths of shafting. A large number of motors 
will also be of the slow-speed type, for direct coupling to the shaft- 
ing without the intervention of belts or gearing. The contract 
includes, in addition to the above, the necessary iswitchboard and 
auxiliary apparatus, various transformers and two:jib cranes. 
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The Jandus Motor.—The Jandus Arc Lamp and 
Electric Co., Ltd., having made extensive additions to their plant, 
are now placing upon the market small motore. Many of the 
patented details of the new motor are claimed to be quite 
unique. The brush holders work in a fixed position at all loads; 
the patent terminals are of special design, being sunk in porcelain, 
and protected by a metal shield so that it is impossible to get a 
short circuit. The commutator has connections solid with the bars. 
The bearings are self-oiling ; the armature is slotted, with former- 
wound interchangeable coils; and motors have either ventilated, 
or air-tight frames. The general design is of circular shape, form- 
ing а neat machine. It can be fixed to floor, wall or ceiling, and 
special brackets are supplied for fixing to iron columns in engineer- 
ing works, &c. It is considered that the motor should appeal 
specially to supply companies and corporations for hiring-out 


purpotes, on account of its low first cost and maintenance charges. 
Messrs. Drake & Gorham, Ltd., of 66, Victoria Street, 8.W., who 
are the sole agents for the company, have issued a price list giving 
a clear and full specification. The motors are being manufactured 
in а few sizes only, large quantities being made for stock, and all 
deliveries are from stock. We are informed that special attention bas 
been paid in the design to adapt the motors for workshop use. The 
weight is small, from the use of steel castirga, and all motors may 
be altered in а few minutes to run at any angle. The low speeds 
and complete protection of the enclored motor facilitate their adop- 
tion for machine-tool drivivg. The experience gained in manufactur- 
ing the company’s well-knqwn arc lamps will be applied to the 
manufacture of these motore, and it is felt that the sales of motors 
will rival that of their lamps, the steadily increasing sales of these 
having juetified the acquisition of plant and premises sufficiently 
large (to take up the manufacture of other specialities. The 
illustration shows a 1-н.р. protected motor. 


The Magnetic Storm.—Dr. Glazebrook, director of the 
National Physical Laboratory, Old Leer Park, Richmond, Surrey, 
sends the following obrervations on the recent magnetic storm to 
the Times under date November 2nd :—'' The Kew magnetic curves 
for the evening of October 30th and the early morning of the 31st 
ult. showed minor disturbances of an ordinary type. On the 31st, at 
about 6 hours 3 min. a. m., there appeared, simultaneously in the 
declination, horizontal force and vertical force curves, a sudden 
movement of the exceptional type which sometimes serves as pre- 
cursor of a large megnetic storm. Ав is usual in such cases, the 
initial movement was comparatively small, the horizontal force 
increasing by about 1 part in 300, whilst the declination needle 
moved 7 min. of arc to the west. After a more gradual return to 
nearly tbe origina) values, there occurred, about 6.43 a.m., a much 
larger, but not so sudden movement, the horizontal force diminishing 
by about 1 part in 82, whilst the declination needle moved over half 
& degree to the west. The storm was most violent between 10 a.m. 
aod 7 p.m. on the 31st, but there continued a large amount of 
magnetic disturbance until 4 à m. on November Ist. Tce photo- 
graphic traces from the Kew standard magnetographs went 
repeatedly off the sheet alike in declination, horizontal f тсе and 
vertical force; but tbe whole extent of the declination movement 
seems to be shown by a magnetograph of smaller sensitiveness 
undergoing verification at the time. According to this instrument, 
the difference between the cxtreme positions of the declination 
needle amounted to no less than 2;° Ав to the other elements, the 
horizontal force trace crossed the sheet from edge to edge between 
10 a.m. and 2 p.m. on the 3166, representing a change of abort th 
of the entire horizontal force, whilst the vertical force changed by 
1 part in 90 between 5 pm and 6 p.m. What the full range may 
have been in these two elements it is impossible, of course, to say, 
owing to the insufficient width of the photographic paper, bat the 
magnetic storm is unquestionably the largest recorded at Kew since 
February 13-14th, 1892. The present storm is remarkable, not 
merely for the great range between the extreme values recorded for 
the several magnetic elements, but also for the extraordinary number 
of large acd rapid oscillatiuns of force.” 


Royal Society.—Among the papers read on Thursday, 


November 19th, was one by Dr. A. D. Waller, F. R. S., Electro- 


meter Records of Secreto- motor Changes." 


The Manufacture of Electrolytic Bleaching Com. 
pounds, —Electrolytic processes are being frequently taken up by 
paper, pulp and textile manufacturers, partioularly in the United 
States, for the production of bleaching powder and hypochlorite 
liquors used in these industries. The form of vat for the production 
of the latter is not yet fully determined, but varies considerably in 
different mills. In the States diaphragms are generally used, 
whereas in Europe the liquor is produced direct without the use of 
а diaphragm. 

In the September number of Electrochemical Industries, Dr. 
W. Н. Walker, in dealing with this subject at length, shows that in 
practice the rate of increase of hypochlorite, as measured by the 
amount of electricity sent through the vat, is found to be a constantly 
decreasing quantity as the operation is continued. For this reason 
& large amount of energy is required to produce hypochlorite of 


sufficient strength for use in textile mills, and the direct process is 
& very inefficient one, whereas & much greater energy efficiency is 
obtaired in the diaphragm method for the production of strong 
bleaching powder. 

In the States & large proportion of the mills in question are pulp 
mills requiring & much stronger solution of bleaching liquor than 
those woiking comparatively finished products in Europe, and con- 
sequently for them the direct process becomes so costly as to 
necessitate the use of a diaphragm process. Where, however, 
only weak solutions of hypochlorites are required, the direct 
process can be brought into requisition with advantage. 
Dr. Walker points out that soluble bleaching liquors are far 
superior in their action upon textiles and all goods requiring 
a finish of delicate quality and pureness of colour; and, 
for this reason alone, some of the mills in the States are con- 
templating the adoption of the direct process for the manufacture of 
soluble hypochlorites, in spite of the somewhat heavier cost of 
production of solutions of the strength they require. The lower the 
cost of power, the smaller the difference in the relative costs of 
these two products becomes; and where water-power is already 
installed to supply electric energy to the mill, it is obvious that the 
direct process could be used with some considerable advantage. 


A Large Water-Power Installation for Alaminiam 
Production.—The large water- power installation of the Socié:é 
Electro-Metallurgique Francaise lately erected at La Praz, in 
Savoie, is described in detail by Mr. F. C. Perkins in Electricity 
(New York) of October 14th. Aluminium is manufactured in these 
works by the Héroult process, and chrome steel is also made in a 
special type of electric furnace. The water-power is obtained from 
the River Arc, whose flow is very variable at different seasons. For 
this reason there are two different heads of water arranged for, one 
of 70 metres and the other of 30. The higher pressure is supplied 
from a dam about two miles up the stream, and the lower from 
another dam about three-fifths of a mile from the power house. 
Тое power house itself is a building about 400 ft. in length and 
40 ft. wide, containing аз many as 30 electrical machines with an 
aggregate power approaching 15,000 н.р. Most of these machines 
are of the horizontal type directly connected to horizontal turbines, 
each machine having a capacity of 350 н.р. and being of low voltage 
direct current type, constructed by the Compagnie de l'Industrie 
Electrique et Mechanique, of Geneva. 

There are seven horizontal continuous current machines of the 
Thury type, baving six, eight and ten pole-pieces, ranging up to 
500 н.р. and working at a pressure of 110 volts. These mscbines 
are direct coupled to horizontal turbines working at 250 revolutions 
per minute. The single-phase alternator which supplies current to 
the steel furnace is of 500 E.P., with a frequency of 33 and voltage 
of 110, giving a current of 3,750 amperes with a speed of 25 revolu- 
tions per minute. The 16 field poles of this machine revolve within 
the armature, which is stationary. By varying the connections of 
the machine, it may be arranged to deliver current at a voltage of 
either 120 or €5, and so enables the furnace to be under better 


control. 


Appointments Vacant.—Tramways general manager 
for Sheffield; assistant electrical engineer for Gibraltar (£200, 
rising to £250) tramway manager for Bolton at, £500. 


* - - 8 


832 


THE ELECTRICAL REVIEW. [Vol 53. No. 1,356, Моувмвив 20, 1903. 


THE CENTRAL STATION ENGINEER. 


WE are informed that the notice which appeared in our last issue 
stating that Mr. T. B. Маугов bad been appointed successor to the 
late Mr. Marsh, at the Dudley electricity works, is incorrect. | 

Out of 70 applicants for the post of resident electrical engineer 
at Leek, the following have been selected to attend before the Elec- 
tricity Committee:—Mr. J. R W. Grarncs, London; Mr. A. 
FRANCE, London; Mr. P. M. Carr, Maidstone; and Mr. J. W. 
HAME, Wigan. 

The eecond annual tea and social of the Leeds City Electric 
Lighting Department cricket club took place in the Gladstone 
Hal, Skilbeck Street, on Saturday, 7th inst. Mr. DroxiNSON 
(president) occupied the chair, and he urged the men to take up 
physical and mental culture, reading, &c., during the winter months. 
Mr. Dickinson presented the prizes as follows:—W. Merritt, first 
batting prize (alarm clock) ; T. Merritt, second batting prize (nickel- 
plated fruit dish); R. Rowntree, first bowling prize (leather port- 
manteau); W. Merritt, second bowling prize (pair of boots); G. 
Newby, fielding prize (timepiece). Mr. J. W. Mitchell's string 
band played for dancing, and a most enjoyable evening was spent; 
in fact, there has already been an application for tickets for next 
year. 

Mr. R. С. Coxon, of Sunderland, has been appointed general 
clerk to the Bermondsey B.C. electric light undertaking. There 
were 22 applicants for the position. 

Shrewsbury T.C. has increased the salary of Mr. JoHNnson, resi- 
dent electrical engineer, from £300 to £350 a year. 

On the occasion of the marriage, on 10th inst., of Mr. E. A. 
BaRKER, borough electrical engineer, Barnsley, and Mies A Black- 
well, second daughter of Mr. J. Blackwell, Walsall, the staff of 

the Barnsley Corporation presented to Mr. Barker a valuable 
barometer; the public lighting staff presented him with a band- 
some timepiece. 


NEW COMPANIES REGISTERED. 


Alert Electrical Co., Ltd. (78,971).—This company was regis- 
tered on October 2910, with a capital of £2,000 in £1 shares, to carry on the 
business of electricians, electricat engineers, producers of generators, accumu- 
lators, distributors and suppliers of electricity for light, heat, motive power, or 
otherwise, motor, motor car, motor cycle and bicycle manufacturers, india- 
rubber merchants, tire makers, «с. The subscribers are:—H. Lavy, 40, Park 
Lane, Clissold Park, N., electrical engineer, 60 shares; J. J. Govey, 2, Hilsea 
Street, N. E., clerk,1 share; G. L. Abrahams, 7, Clifton Gardens, Maida Vale, 
W., gentleman, 1 share; Н. D. Home, 16, Portland Road, Finsbury Park, N., 
insurance broker, 1 share; A. Harpurney, 6, Hillside Villas, Harcourt Road, 
Wood Green, N., clerk, 1 share; Е. Lavy, 93, Finsbury Pavement, E C., 
solicitor, 1 share; and T. North, 106, Fairlop Road, Leytonstone, shorthand 
writer, 1 share. No initial public issue. The number of directors is not to be 
less than two nor more tban five; the first are Н. Lavy and Mrs, A. E. J. 
Webber (each of whom may retain office while holding £200 shares or stock); 
ordinary qualification, £50; remuneration of permanent directors, £40 each per 
annum, with £104 extra for H. Lavy as chairman and managing director, 
Remuneration of ordinary directors as fixed by the permanent. 


British L. M. Ericsson Manufacturing Co., Ltd. (79,061).— 


This company was registered on November 6th, with a capital of £200,000 in £1 
shares, to acquire the business carried on in Great Britain and Ireland by the 
National Telephone Co., Ltd., and by Aktiebolaget L. М. Ericsson & Co. (under 
the name of L. M. Ericsson & Co., Ltd.), respectively as manufacturers and 
suppliers of machinery articles, apparatus &nd appliances in connection with 
telephones and telegraphs, to adopt agreements (1) dated October 15th, 1908, 
between the National Telephone Co., Ltd., of the one part, and P. 
Hammarskjold, on behalf for this company, of the other part; and (2) bearing 
same date between Akticbolaget L. M. Ericsson & Co., of the one part, and the 
said P. Hammarskjold, for this company, of the other part, and to carry on the 
business &foresnid and tbat of manufacturers of all kinds of appliances and 
materials capable of being used in connection with electrical works or with 
generation, distribution, supply, accumulation ard employment of electricity, 
manufacturers of and dealers in wires, cables, lines, gas and water meters, cash 
checks and controllers, scientific, surgical and other instrumente, automatic and 
general machinery, electricians, electrical and mechanical engineers, con- 
tractors, suppliers of electricity for telegraphic and telephonic purposes and 
for light, heat, power or otherwise, &c. The first subscribers (each with one 
share} are: A. Bostron, 5, Thulegatan, Stockholm, Sweden, managing director 
of в company; W. Montelius, 45, Ostermnlmsgatan, Stockholm, Sweden, juris 
consulting of the State Bank; H. T. Cedergien, Drottninggatan, 47, Stockholm, 
Sweden, managing director; H. Johansson, 5, Thulegatan, Stockholm, Sweden, 
chief engineer; P. Hammarskjold, Temple Chambers, E.C., electrical engineer; 
C. B. Agnew, 5, Mount Street, Manchester, director; C. H. Robertson, Plas 
Newydd, Llangollen, North Wales, company director; J. Ferguson, Bart., M. P., 
£0, Cornwall Gardens, London: W. E. L. Gaine, 100, St. George's Square, S. W., 
general inanager of а company; and G. Franklin, Imperial Chambers, Norfolk 
Row, Sheffield, company director. o initial public issue. The number of 
directors is not to be less than four nor more than eight, provided that so long 
as the issued capital shall consist only of the shares taken by the tubscribers 
and those воіеа in pursuance of the aforesaid agreements, the number shall 
be four only. The first directors are to be nominated by the vendors named on 
the suid agreements, and each of the vendors shall, while holding 50,(00 shares, 
retain the right to nominate and remove two directors, or while holding 25,000 
shares, to nominate and remove one director. Remuneration of directors, £52 
10s. each per annum; qualification (except nominated directors) £1,000. P. 
Hanminarskjold is the first managing director with a salary of not less than £600 

er annum, and may not be removed without the consent of the vendors named 
in the second agreement, Registered office: Byron House, 82—5, Fleet 
Street, Е.С. 


T. Н. Wathes & Co., Ltd. (76953)— This company was 


registered October 27th, with a capital of £8,000 in £1 shares, to adopt an 
agreement with T. Н, Wathes for the acquisition of the business of an electric 
power, light and telephone engineer now carried on by him at 13, Belgrave 
Gate, Leicester, and to carry on the same and the business of electricians, 
mechanical and electrical engineers, manufacturers of and dealers in electric, 
steam and petrol motor:cars, suppliers of electricity for light, heat, motive 
power or otherwise, хс. The first subscribers (each with one share) аге :— 
T. Н. Wathes, 100, King Richard’s Road, Leicester, electrician; G. E. B. 
Hales, 75, St. Saviour’s Road East, Leicester, electrician; R. Wathes, 100, 
King Richard's Road, Leicester, dairyinan; F. W. Goodess, 1, Friar Lane, 
Leicester, chemist; R. Н, Wathes, 100, King Richard's Road, Leicester, dairy: 
man: Mrs. M. Hales, Wyveru Hotel, Station Street, Leicester; and Miss L. М. 
Layton, Wyveru Hotel, Station Street, Leicester. No initial publio issue. 
The number of directors is not to be less than two nor more than five; the first 
are Н. T. Wathes and G, E. B. Hales; qualification, £250; remuneration as fixed 
by the company. 


Light Cure and Electro-Therapeutic Institute, Ltd. 
(78,946). This company was registered on October 27th, with a capital of 
£12,000 in £1 shares, to provide, furnish and maintain an establishment for the 
cure and relief of diseases and ailments by electrical and other kindred treat- 
ment, and to carry on the business of electric light bath proprietors, elec- 
tricians, mechanical engineers, suppliers of electricity, manufacturers of and 
dealers in all apparatus and things required for the generation, distribution, 
supply. accumulation and employment of electricity, &c. The first subscribers 
(each with one share) are:—E. N. Walker, K. C., M. G., 52, Warwick Road, S. W.; 
J. W. Sidley, 8, Nassington Road, Hampstead, merchant; D. S. Ward, Sedom 
House, Harrogate, alderman; J. T. Shone, 86, Maitland Park Road. N. W., 
merchant; R. King, 11, Praed Street, W., dentist; W. J. Spratling, B. So., 
F. C., I. B., 74, Wickham Road, Brockley, S. E.; and P. V. Gibson, 54, New 
Broad Street, E. C., clerk. Minimum cash subscription 10 per cent. of the 
shares offered to the public. The number of direct>rs is not to be less than 
2 nor more than 12; the first are E. N. Walker, K.C.M.G.. J. W. Bidley, D. B. 
Ward and J. T. Shone; qualification and remuneration as fixed by the 
company. 


Sunderland District Electric Tramways, Ltd. (79,054).— 


2 


This company was registered on November 5th, with a capital of £270,000 in £1 
shares, to acquire the rights to construct a tramway or tramways in the neigh- 
bourhood of Sunderland, together with any tramway or works already con- 
structed thereunder, with a view thereto to enter into an agreement between 
the Electric Conversion Syndicate, Ltd., of the one part, and E. N. Dawe (as 
trustee for this company) of the other part, to construct, lay down, equip, 
repair and maintain any tramway or tramways, to work the same by means of 
electrical, steam, animal or other power, and to carry on the business of tram- 
way. railway, omnibus and motor-car proprietors, suppliers of electrical power 
and light, &c. The first subscribers are: — G. H. Raw, 28, Albert Court, B.W., 
chairman Natal—Zululand Railway Co., Ltd., 250 shares; Sir R. Lord, Kt., 
J.P., Hightield Hall, Gosforth, Newcastle-on-Tyne, 250 shares; А. Н. Drew, 
Beech Lawn, Tonbridge, Kent, gentleman, 1 share; W. H. Priestley, 28, Austin 
Friars, E.C., secretary, 1 share; E. M. Loughborough, 45, Holland Park 
Avenue, W., gentleman, 1 share; M. J. Upcott, 188, Elm Park Mansions, 
Chelsea, B. W., articled clerk, 1 share; and F. W. Nobbs, 28, Austin Friars, 
E.C., accountant,l share. Minimum cash subscription, 150,000 shares. The 
number of directors is not to be less than three nor more than seven; the first 
are J. 5. Barwick (director of the Weardale Steel and Coke Co., Ltd., and 
Easington Coal Co., Ltd.), Sir В. Lord, Kt., J.P., Bir К, D. Moncrieff, Bart., 
G. H. Raw, and W. Sutton, J.P.; qualification, £250; remuneration, £250 
each per annum (£300 for the chairman), and 5 per cent.of the profits avail- 
able for distribution divisible (such percentage not to exceed £1,500in any 
year). 


St. Albaus and District Electrie Supply Co., Ltd. (79,078).— 
This company was registered on November 7th, with а capital of £25,000 in £1 
shares, to carry on the business of suppliers of electricity, carriers of passengers 
and goods, electrical engineers, electricians, engineers, contractors, wharfingers, 
agents, manufacturers of and dealers in railway, tramway, electric, magnetic, 
galvanic and other apparatus, &c. The first subscribers (each with one share) 
are:—J. Raworth, Donington House, Norfolk Street, W.C., director of British 
Electric Traction Co., Ltd.: C. Н. Dade, Donington House, Norfolk 
Street, W.C., secretary of B.E.T. Co., Ltd.; Ө. J. Somerville, bonington 
House, Norfolk Btreet, W.C., electrical engineer; G. R. Hulme, 43, Blackheath 
Park, B. E., electrical engineer; G. Offor, Peak Hill Villa, ‘Sydenham, 8.Е., 
electrical engineer; A. D. Foster, 5, Stamford Mansions, Stamford Grove East, 
Upper Clapton, N., secretary; and W. I.. Madgen, Victoria Works, Belvedere 
Road, B. E., electrical engineer. No initial public issue. The number of 
directors is not to be less than three nor more than seven ; the subscribers aro 
to appoint the first; qualification, one share; remuneration, £50 each per 
annum and 5 per cent. of the dividend paid on ordinary shares, divisible. 
Registered office: Donington House, Norfolk Street, Strand, W. C. 


Western Electric Distributing Corporation, Ltd. (78,057).— 


This company was registered on November 5th, with a capital of £10,000 in £1 


shares, to adopt an agreement with the Bristol Trust, Ltd., and to carry on the 
business of suppliers of electric light and power, electricians, electrical 
engineers, contractors, manufacturers, mechanical and chemical enginers, &c, 
The first subscribers are :—T. Kirkland, 17, Victoria Street, Westminster, civil 
engineer, 100 shares; S. Williams, 98, Parliament Street. Westminster, solicitor, 100 
shares; E. J. Glyn, Newland Lodge, Ingatestone, Essex, gentleman, 5:0 shares ; 
W. T. Pressland, Broad Sanctuary Chambers, Westminster, electrical engineer, 
150 shares; 8. Williams, Bristol Trust, Ltd., Shannon Court, Bristol, director, 
lshare; T. Aucklebridge, 7, Grange Road, Gunnersbury, surveyor, 1 share ; 
A. J. Fippard, Broad Sanctuary Chambers, Westminster, electrical engineer, 
lshare; and D. S. Capper, 17, Victoria Street, Westminster, civil engineer, 
lshare. No initial public issue. The number of directors is not to be less 
than two mor more than seven; the first are not named; qualification, 100 
shares: remuneration as fixed by the company. ^ 


Electro Peat-Coal Syndicate, Ltd. (79,016).— This company 
was registered on November 3rd, with a capital of £500 in 70 * A" and 180" В’ 
shares of £1 each, to carry on the business of manufacturers of peat fuel, peat 
charcoal, and fibrous peat, wherein the raw material ís subjected to the influenc 
of electric current with or without the addition of minerals or chemicals, pape 
and millboard manufacturers, contractors, merchants, carriers, shippers, &о 
The first subscribers (each with one share) are :—-S. Rowe, 8, Bucklersbury, Е.С. 
solicitor; T. H. Head, 103, Gresham House, E.C., chartered accountant; E. F. 
Johnston, 29, Great St. Helens, E.C., secretary; E. Cattanach, 29, Great Bt. 


. Helens, E.C., merchant; A. Russan, 46, Leadenhall Street, е merchant ; 


8. G. Cole, ]4, Fredericks Place, E.C., chartered accountant; and ‚ P. Carter, 
Reedham, Purley, Surrey, chartered accountant. No initial public issue, The 
number of directors is not to be less than two nor more than five ; the subscribers 
аге to appoint the first; qualification, five ** A shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


p 
Adams-Randall Telephone Patenis Co., Ltd. (61,457)— 
Issue, on October 18th, of £250 debentures, part of series created April 22nd, 
1899, to secure £10,000. charged on the company’s property, including patents, 
patent rights and leasehold premises. Holders: London and Foreign Contract 
Corporation, Ltd., 65, New Broad Street, Е.С. ‘Trustee: Е. Davies, 95—97, 
Finsbury Pavement, Е.С. Previously issued of same series: £9,700. 


Sherard Cowper-Coles & Co., Ltd., electricians, &., London 
(67,136).—1ssue, on October 19th, of £198 debentures, part of series created by 
resolutions of December 8rd, 1901, and February Tth, 1902, to secure £6,500, 
charged on the company's property, present and future, except uncalled capital. 
No teustees. Previously issued of same series: £6,275. 


Bath Electric Tramways, Ltd. (74,278).—A mortgage or 
charge, dated October 19th, J903, to secure £85,000, and further advances up to 
£92,500, with 7 per cent. interest, has been registered. Property charged (as a 
specific mortgage): The undertakings authorised by the Bath and District Light 
Railways Order, 1901, and the Bath Electric Tramways (Light Railway Exten- 
sions) Order, 1903, with all permanent ways, stations, power houses, generating 
stations, car sheds, rolling stock, cables, plant, equipmont and rights appertain- 
ing thereto, any running powers or rights over other tramways or railways, 
certain leasehold land, buildings, fixed plant and machinery at Ladymead, St. 
Michael, Bath. (Asa floating security): All the company's other assets, present 
and future, except uncalled or unpaid capital. Holders: Law Debenture Cor- 
poration, Ltd., 41, Threadneedle Street, E.C, 
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Worcester Electric Traction Co., Ltd. (74,698).—A trust 
deed, dated October 22nd, 1903, to secure £10,000 debenture stock, has been 
registered. Property charged: All the company’s assets, present and future. 
Trustees: Electric and General Investment Co., Ltd., 1—2, Great Winchester 
Street, E. C. The company has power to issue further debenture stock ranking 
pari pasau up to half its issued capital. 


H. Sutton & Co., Ltd., electrical engineers, London (78,377).— 
A debenture, dated October 19th, 1903, to secure £250, and a second debenture 
of like amount, both charged on the company's undertaking and property, pre- 
sent and future, including uncalled capital, have been registered. Holder (first 
debenture): G. A. Benton, 8, The Exchange, Muswell Hill, N. (Second deben- 
ture): W. E. Collingridge, Warwick Lodge, Hadley, near Barnet. 


Edisonia, Ltd. (52,977).—1ssue, on October 21st, of £10,000 
second debentures, being the whole of а series created same date. Property 
charged: The company's undertaking nnd property, present and future, 
including uncalled capital. Holders: Edison-Bell Phonograph Co., Ltd., 39, 
Charing Cross Road, W. C. No trustees. 


Royce, Ltd., electricians, &c., Manchester (63,871).—Issue, on 
October 28rd. ої £400 debentures, part of series created March 27th, 1908, to 
secure £25,000, charged on the company’s undertaking and property, present and 
future, excluding uncalled capital. Trustees: Law Guarantee and Trust 
A Ltd., 49, Chancery Lane, W. O. Previously issued of same serios: 
22, 700. 


Geo. Higginson & Co., Ltd., electrical and general engineers, 
London (78,169). — £500 debentures, created 12th, and dated October 27th, 1903, 
charged on the company’s undertaking and property, present and future, in- 
cluding its uncalled capital (if any), have been registered. No trustees. 


Primitiva Gas and Electric Lighting Co. of Buenos Aires, 
Ltd. (¢9,267),—An agreement, dated October 22nd, 1903, supplemental to trust 
deeds, dated May 8156 and November 26th, 1901, to secure £000,000, has been 
registered. Bythe terms of this agreement, the first principal indenture and 
the second principal indenture are varied so far as may be necessary to give 
effect to an agreement dated August 12th, 1903, with the Deutsch Ueberseeische 
Elektricituts-Gecellschaft, for the sale of the company's electric installation and 
lands, buildings, &c., in connection therewith. "Trustees for flrst debenture 
holders: F. C. Norton, 2, New Square, Lincolu's Ion, W. C., and Н. A. Trotter, 
7, Mincing Lane, E.C. 


Manufacturing Electric Co., Ltd. (78,568).— Issue, on October 
15th, of £850 debentures, part of series created same date to secure £1,000, 
charged on the company's undertaking and property, present and future, in- 
cluding uncalled capital. No trustees. 


Electric Danite Syndicate, Ltd. (76,275).— Issue. on October 
29th. of £200 debentures, part of series created February 6th, 1903, to secure 
£1,000, charged on the present and future capital, goodwill and other assets of 
the company. Holders: R. J. Toleman and R. Prespecker, 22, Walbrook, Е.С. 
No trustees, Previously issued of same series: £800. 


Weston-super-Mare and District Electric Supply Co. Ltd. 
(62.3665). -A trust deed, dated October 29th, 1903, to secure £35, debenture 
stock, has been registered. Property charged: The company's undertaking and 
property, present and future, including uncalled capital. Trustees: Flestric 
and General Investinent Co., Ltd., 1 and 2, Great Winchester Street, Е.С. The 
company has power to issue further debenture stock ranking gaii passu up to 
half its subscribed capital. 


ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith the returns of the Hammer- 

Hammersmith smith electrical department for the year ending 

B.C. Electricity March 31st, 1903. Steady progress characterises 

Supply. the undertaking, as will be gathered from the 
following figures :— 


Year. | Gross revenue, No. of units. erum о 
1900 | £13,660 891,301 2 09d. 30,131 
1901 ' 17.889 914,259 223d. | 43,863 
1902 | 22448 1,461,427 217d. , 45,422 
1903 | 27,185 | 1,736,839 2:21d. 66,224 

! 


A slight decrease in the average selling price per unit is 
attributed to the ircreasing sale of energy at power rate. The 
growing motor load is, however, a satisfactory feature, which does 
not receive anything like the attention from the Borough Councils 
that it deserves. 

Working expenses are slightly higher per unit than in the 
previous year, and this is perhaps the least satisfactory feature in 
the returns. 

The prices charged are:—For private lighting, 6d. per unit for 
the first hour and 3d. after; and for power, 24d. to 14d., both on the 
maximum demand system. | 


GENERAL BTATHMENT. 


For year ending March 81st — 1902. 1903. 
Total capital expended ... is . £173,802 . £190,:29 
Number of units sold — 

Private supply ... id ee 113,711 1,412,297 

Public lighting ... As р *. 326,716 321,542 
Total number of units sold AR .. 1,461,427 1,736,839 
Equivalent No. of 8-c P. lamps connected 45,422 66,224 
H P. of motors connected  ... ais ds 74 396 
Number of public lamps - sie 214 239 
Maximum load in Kw. i is ss 1,176 1,320 
Revenue account— 

Gross revenue ... pi ae .. £22,148 £27,185 

» expenditure os e 00e £13,236 £16,255 

» profit vis re га .. £8,913 £10,930 
Average price obtained— 

Private lighting id: dis a 3 77d. 368d. 


Public lighting. 2:864. 2:944. 


REVENUE ACCOUNT. 
1903. 
Gross. Per unit. 


By sale of energy ... — m T . £25,591 3:54d. 
Meter and motor rents, attendance, repairs, 

compensation, tests, damages recovered, &c. ... 891 12d. 
Taxes and rates re funded єз 8 “i 703 09d. 


. . £27,185 375d. 


Gross revenue 


Cost оғ PRODUCTION. 


Gross. Per unit. 
Coal, and oil fael ... n aes sis £5,082 70d. 
Oil, waste, water and engine room stores d 723 10d. 
Wages incurred in generation and distribution 2,720 37d. 
Repairs and maintenance of buildings, machinery, 
and plant... d ses У iis e. 0,993 44d. 
Works and distribution corta iss . . £11,748 161d 


Nepaira, attendance, &c., public lamps ... . 1,118 16d. 
Rent, rates and tages ‘on - .. 1,385 194. 
Management expenses, salaries of engineer and 
clerical staff 88 р з Р ко 
General establishment charges, insurance, law, 
printing and stationery... m" iss "m 795 114. 


1,209 174. 


Total works costs vee £16 255 2:94d. 


PROFIT STATEMENT. 
Interest on loans i ous ist ..  £5,336 


Sinking fund ... ET 905 T 4,514 
Cousumers’ accounts written off "T "T 17 
Balance, net profit for 1903  ... s ies 1,063 

Gross profit .. £10,930 


A gross profit of £10,930 resulted on the year’s working, and after 
meeting financial charges, &c., а balance of £1,063 remains. This 
surplus is, of course, abnormally increased by the inclusion of the 
items refunded in the revenue account. 

The department has credited to a reserve fund the sum of £2,500 
out of the accumulated net profit. 


CITY NOTES. 


West India and Panama Telegraph Co. 


Mr. W. B. Kuxasrorp presided at the half-yearly meeting held at 
Winchester House on Wednesday. In moving the adoption of the 
report, he said that the total receipts for the half-year were £34,903, 
as compared with £28,970 in the corresponding period of 1902, ora 
net increase of £5,933. This was almost entirely due to a windfall 
of abnormal traffic which came upon the lines in consequence of the 
interruption of two of the French West India Co.'s cables. Those 
two cables had now been repaired, and since the middle of October 
that extra source of revenue had ceased The startling political events 
which were taking place on the Isthmus of Panama had led to a 
Certain amount of additional traffic which was at present passing 
over the Colon cable, and that fact might compensate in some 
measure for the loss of the French traffic. The expenses amounted 
to £23,051, as against £22,399, or & net increase of £652. "That was 
arrived at by the increased cost of repairing cables, waich was £302, 
and also the setting aside of £281 for depreciation (10 per cent. per 
annum for one month) of the new repairing ship. There were also 
sundry other increases at stations апа in London It was proposed 
to pay 83. per share on account of the arrears of dividend 
on the first preference shires, and the po'icy of the board would 
be to pay off the remaining arrears when the available profits 
enabled it to do so. On August lith a great cyclone struck the 
island of Jamaica; enormous damage was done to buildings and 
other property. The Jamaica Government Telegraph landlines were 
completely wrecked, and this company’s landlines between Kingston 
and Holland Bay—a distance of 52 miles—were also blown down, 
and in some places altogether disappeared. At Holland Bay the 


` fall force of the hurricane was felt, and the roof of the company's 


offices and staff dwelling-house was blown off, the cable hut was 
entirely carried away, and the cables leading into it were dislodged 
and disconnected. On the following day, Mr. de Мева, the clerk-in- 
charge there, with great energy, mauaged to clear the cables, and 
succ:ered in restoring the communication by the very smart and 
clever cevice of joining them up on the beach. Four days after- 


wards the Henry Holmes arrived on the spot, and at once set to work 


to repair the damage done to the cables. At tne same time, Mr. 
McLeod, t*e clerk-in-charge at Kingston, was very actively engaged 
in restoring the landline. It was by events such as these that they 
were continually and painfully reminded that the maintenance of 
telegraphio communication throughout the West Indian Colonies 
was, in Faletaffs phrase, no boy's play, but a most arduous and 
anxious business. With 22 stations to be maintained, and 
24 sections of cable, having a total length of about 4,600 
miles, and with nearly 400 miles of landlines, the system was 
vulnerable over a very large area and at тегу many points. Con- 
gequently, in any disastrous convulsion of nature which took place 
in the West Indies, they were invariably found to be in the lisb of 
those who suffered. Under normal conditions their work was at all 
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times thick beset with difficulties. Taking into due account the 
difficulties, hindrances and discouragementa which the company all 
through its career had had to face and overcome, he felt that it 
most assuredly deserved great commendation and no little credit 
for the resolute persistence with which for 30 years its burdensome 
and illrequited task had been performed. The company had 
lately bad considerable trouble with the cable from Trinidad to 
Demerara, the southern terminus of the system. They had two 
cables lying in those waters; one had been down for 30 or 32 
years, and they had spent vast sume in repairing it from time to 
time. They always tried to take а cheery view of things ; but, 
really, he feared that if the time bad not yet come, it might come 
before long, when the board would have seriously to consider 


whether, in the company's financial position, it would be justified - 


in spending ‘further money in endeavouring to put it into good 


working order. 16 was laid upon a new route which жав. 


specially &nd most carefolly selected, in the hope that they 
might find а better sea-bottom upon which the cable might 
rest in greater security. This new route was longer and 
more expensive than the other one, but it bad, unfortunately, 
proved to be little or no better than the old one. It was quite 
evident that the mud in which a portion of the cable bad of 
necessity to be laid contained some destructive property which by 
chemical action corroded the iron armour of the cable and so 
weakened it that a break not infrequently occurred. Some little 
while эро the board gave instructions to the cable staff in the West 
Indies that all weak places in the cable, met with during repairing 
operations, were to be cut out and replaced by entirely new cable. 
The interruptions were due to no default whatever either on the 
part of the company or in the cable, but simply and solely to 
physical causes over which they bad absolutely no control. From 
St. Vincent came the welcome and encouraging intelligence that the 
inhabitants, even the most pessimistic of them, were beginning to 
feel that the volcanic disturbances were now over, and they were 
eagerly looking to the authorities to take active and energetic 
measures to restore the industries of the island. After going into 
some of the phases of industrial outlook in the West Indies, the 
chairman concluded his most interesting speech, of which this is 
necessarily a curtailed account, by formally moving the adoption of 
the report. 
This, after а few questions had been asked and answered, was 
carried unanimously, and a vote of thanks to the board was coupled 
with a suggestion that the staff abroad who had acted во splendidly 
in the recent serious emergencies should receive some additional 
recognition. 


Companies Struck Off the Register. 


Тнк following have been struck off the Register of Joint Stock 
Companies, and are accordingly dissolved :— 


British Motor Traction Co., Ltd. 

British Volta Electric Glow Lamp Co., Ltd. 

Collier-Marr Telephone and Electrical Manufacturing Co., Ltd. 
Electric Arms and Ammunition Syndicate, Ltd. 

General Traction Co., I. td. 

International Electric Storage, Ltd. 

Lithanode Electric Storage Co., Ltd. 

Universal Electric Lighting Co., Ltd. 

Western Telegraph Co.. Ltd. 

Woking Sanitary Electric Laundry Co., Ltd. 


Ferranti, Ltd. 


A MEETING of the creditors of Ferranti, Ltd., was held at Winchester 
Houee, Old Broad Street, on Wednesday, forthe purpose of explain- 
ing tbe preeent position of the company, and appointing a com- 
mittee to confer with the directors of the company, and the 
receivers and managers for the debenture stockholders, with a view 
to presenting a scbeme of reconstruction for the approval of the 
debenture stockholders, creditors and shareholders of the company. 

After lengthy discussion, it was resolved: “ That it ia not in the 
interests of the creditors that the company should be compulsorily 
wound up." 

The following gentlemen were then chosen to act on a committee 
to confer with the directors and receivers and managers for pre- 
paring a scheme for reconstruction or reorganieation :— Messrs, 
Lamb, Bamford, Nalder, Henderson, Taylor, G. Schultz, Kolle 
(Babcock & Wilcox), Brotherton, Estler and Bergtheil. 


Stock Exchange Notices.— Applications have been made 
to the Committee to appoint a special eettling day in and to grant 
a quotation to :—Dick, Kerr & Co., Ltd.— 52,000 ordinary shares of 
£5 each, fully paid, Nos. 1 to 52,000 ; 61,000 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 1 to 61,000; and 


£300,000 44 per cent. debenture steck; Havana Electricity Co., 


Ltd.—15,000 shares of £10 each. The Committee has ordered the 
undermentioned securities to be quoted in the Official List:— 
Eastern Telegraph Co., Ltd.— Further issue of £44,435 3$ per cent. 
preference stock. Midland Electric Corporation for Power Distri- 
bution, Ltd.— £250,000 44 per cent. first mortgage debentures, Nos. 
1 to 1,750 of £100 each, and 1,751 to 1,900 of £500 each. 


The Castner-Kellner Alkali Co.—A financial contem- 
porary states that the interim dividend has had to be passed this 
time. Last year there was a 6 per cent. dividend notwithstanding 
the falling off of £9,000 in the net profit. 


South Lancashire Electric Traction and Power Co. 
—A meeting 
pany was held at Liverpool on Friday afternoon last. 


of debenture stockholders in the above-named com- 


STOCKS AND SHARES. 


Wednesday Evening. 
BRIGHTNESS of а novel kind has been imparted to the tone of 
Btock Exchange markets аз а whole by a recurrence of decidedly 
better prices in some of the speculative sections. Consola, too, 
improved upon option dealings, although the better feeling in this 
market failed to galvanise Home Railway stocks into semblance of 
firmness. Electricity Supply shares look on quietly, almost un- 
altered аз to prices, and the Telegraph section shows several 
further advances as against a trio of falls. Manufacturing shares 
have come on offer this week, and the prices were marked down 
almost mechanically. | | | | 
Ойу and South London Ordinary is a point lower, the traffic 
again being a poor one. The present price of 51 is the flattest 
recorded for the past two yeara: in 1901 it went to 46, which, in 
its turn, formed the low-water mark since 1896, when 40 was the 
minimum. At the other end of the scale, the highest price recorded 


` was 803 last year, so that the fall bas been practically 30 points 


within a twelvemonth. Doubtless the 804 level was an inflated 
one, but such a heavy slump rather leads to the assumption of 
some kind of reaction, which, however, it would be vain to expect 
во long as the receipts are steadily decreasing. Central Londons 
and Waterloo and City stocks have not altered, but a little attention 
is being turned towards Great Northern and City Preferred shares, 
now standing at 8, it being stated that part of the line should be 
open for traffic in January. We кееш to have distant remembrance ` 
of postponements of this event before. 


Districts are 31, and Metropolitans 84. It is said that the 
District Debenture issue was subscribed several times over, bat in 
the market some brokers declare that clients of theirs who applied 
got an allotment in full. No premium is quoted on the new stock, 
and the price of the old remains about 1044, business being done 
at that price the other day. 


In the traction market, Cape Electrics are being freely dealt in 
on the basis of 1j to 2. Anglo-Argentines are ; up at 46, and 
Calcutta Trams have hardened to 7, the same price as that quoted 
for Calcutta Electric Supply shares. In connection with these last, 
a mistake in regard to quoting old and new shares together in the 
Stock Exchange Oficial List has led to loes on the part of those who 
deal in them. By some unexplainable error, the old shares, with 
their dividend of 3s., were quoted alongside of the new, which were 
carry ing only 2s. 2d. dividend, and the consequence was а loss of 
10d. per share to the unfortunate jobbers who dealt in the different 
shares while the books were closed, and before the price went 
ex dividend. 

Anglo-American Telegraph stocks have lost part of their last 
week's strength upon sales by proprietors who were only waiting 
for some such rise to enable them to get out. The Deferred stock 
is down 3, and the:Preferred 1 per cent , but the Ordinary continues 
unaltered. Elsewhere, telegraph securities are firm, and there are 
several advances of.a point amongst the gilt-edged varieties. West 
India and Panama;have improved upon their rise of a week ago, and 
this time both the Ordinary and the Second Preference pa:ticipate 
in the advance. Now that the First Preference are receiving 
arrears of dividend, it is thought possible that some day even the 
Seconds may get at least a part of the 6 per cent. due to them, and 
the price is still 50 per cent. below the par value of the shares. 
Western Telegraphs, nominally j easier, are actually unchanged, 
being now ex dividend and bonus. 


Amongst manufacturing shares the tone, as already mentioned, is 
heavy, and both Callender's Ordinary and British Insulated Ordi- 
nary bave relapsed. The former lost the advance recently made, 
and the demand which put up the price has given way to & few 
selling orders. Westinghouse Preference are easier at 51. Electric 
Construction Debenture was done at 993 on Tuesday, but electric 
shares generally are almost without fluctuation. City of London 
Ordinary have put on 3, London Electric Preference have lost 
another 5s., and Urban Preference at 5 are 3 up. Folkestone at 
55 are 1 off. These are practically tbe only changes to be noted in 
the list, and represent very little business. 


No new issues of importance call for notice, but an cffer of prior 
lien gold bonds by the Montreal Water and Power Co. points to the 
extension of the electric railway system which is constantly going 
on in that city as an important factor inthe growth of the com- 
pany’s franchise territory. The prospectus also calls attention to 
the electric power pump it possesses at Westmount, having а daily 
capacity of 44 million gallons. In mentioning which, it may be 
added that British Columbia Electric Railway Ordinary stock bas 
hardened to 823 ex dividend, although the price of the Preferred 
at 945 still carries its 24 per cent. for the half-year, ` 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Cosi Closi Business done 
Present or | Dividends for the last ours peng. week endad 
МАМИ, Quotations Quotations à 
Issue. xard three years. Nov. lth. Nov. 1th. nO inti, 
1900. | 1901. | 1903. ; Highest Lowest 

67,100 | African Direct Telegraph, 4 % Debs. € S ..| 100 А ae ВР 99 —103 99 —108 нА 

95,000 | Amason Telegraph Co.'s shares, Nos. 1 to 25,000 ав - ..| 10 Sd s гә 24— 83 24— 54 т" as 
119, 7002 Do. do. б 96 Dens., Nos. 1 to 1,250 Red. ee ee ee 100 ee ee oe 70 — 80 70 — 80 ee ee 
788,840 | Anglo-American Telegraph .. .. .. cc ef Stock 33 61s. 60/6 49 — 52 49 — 62 507 49 

8,105,680 | Do. do. do. 6% Pref. e. „% e >> — we | Btock |. 6 6% 6 93 — 95 92 — 94 "d 93 
8,106,580 Do, do. do. Deferred wh os oe эз e. | Stock | бв 98. 1/- — Hd 71— 8 8 

4,000 Chili Telephone, Nos. 1 loi 88 ee ee LA J ee ee ae 5 6 b 6 

18, 888, 8006 Commercial Cable ee ee ee ee ee ee $100 8 8 8 145 —155 145 —155 ee ee 
elegra: ee ee ee ве oe ee ee ems "xd i 

1900 8 т 10 % Pref. ee ee ee ee eo ee ee T E 4% Кӣ 16 M 16 — 17 ee ee 

Direo panish elegrap ee ee ee ee ae en өе 4 4 24 a4 ee oe 

6,000 Do. do. 10 раш ia ae ee ae ee 5 ee ее ee 7 — 8 7 — 8 ee ee 

60.7101 | Direot United States Cable” sort oth ott ni æ | aise | aise | six | mio | 11o | iò | ió 

, D tates e — 10; 0$— 10; у КА 

87,800 | Direct West India Cable, 44% Ree. Deb. within Nos. 1 to 1,200, Red. 100 275 Ку ы 99 —102 99 —102 E và 

4,000,000 | Eastern Telegraph, Ord. Stoc ws i se V .. | Stock | 7% 7 96 7 96 122 —127 122 —127 1233 122 

1,955,565 Do. Bá Pie Stock on ee ee 100 oe ee ee 86 — 89 85 — £8 не} ee 

1,584,645 Do. 4% Mort. Deb. Stock Red. . es i .. | Stock và vs ae 105 —108 105 —10< 1063 = 

800,000 | Eastern Extension, Australasia, and China Telegraph Se. е: 10 7% 7% 1% 113— 12 11 — 113 1114 114 
820,000; Do. 4 96 Deb. Btock Stock ee ee ee 105 —]08 105 —]10* ee ee 
800,000 a & South 1 Tele., 4% Mt. Db., Nos. 1 to 8 000, red. 1909 100 si Уз - 99 —1C2 99 —102 2 
900,0001 do. Reg. Mort. Debs, (Mauritius Bub.) 1 to 8,000 | 25 M 5 ax 98 —101 95 99 —102 1014 | 100 
180,997 Globe "Telegraph and s ud P КА и 10 6196 6196 $a — 9 83— 9 БА в» 
15000 а RDUM 19: һ, b Pref. hag ee ee ee eo ee m СА 15 N 124% 12 m 18 23} 283 55 2i 

i reat Northern Telegraph, o n sš 0 16 224— 234 24— 

63,5001 Halifax and Bermudaa Cable, 96 lat Mort. Debe, 2 5280 Ни } 100 ‚. " bs 99 —102 99 —102 .. . 

17,000 | Indo-European Telegraph e o. ee | 95 |109 |10% | 10% | 86 — з 86 — 39 » " 
100,000: | London Platino-Brazilian Telegraph, 6 96 Deb  .. . 100 .. e. z 98 —102 98 —102 :. | 

1,988,888 | National Telephone, Pref. S toon 100 5 | 5% | 6% | 100—102 101 —103 1017 p 
1,966,667 Do. Det. Stock oe ee ee ee ee ee 100 oe oe 43 74 — 76 74 — 76 754 74 
15,000 Do. do. 6 % Cum. Ist Pref. .. ss zs "m Vs 10 6 6 6 18 — 14 18 — 14 HE 
16,000 Do. do. 6 s$ Cum. 2nd Pref. . "m as 10 6 6 6 18 — 14 18 — 14 131 13 ж 
8,950,000 Do. do. Non-cum. 8rd. Prof., 1 to 250, 000 - a Б 6 Б 6 5— bi 5 — 53 

000,0001 0, do. Deb. Stock Red. ne es oe .. Stock | 84 84 84 98 — 95 91 — 96 95 T 
60^.000 do. Deb. Stock Red. se ..| 100 4 4 4 102 —104 102 —104 102 os 
179,313 бла Telephone бы Elec. Nos. 1 to 171.504, fully paid TRE 1 6 6 6 ti— 43 14— 18 oe . 

50,000 Do. do. do. 6% Cum. Pref. . КЕ - 1 s ‚> m DELI l— là .. .. 
100,000) | Pacific and European Tel., 4% Guar, Debs., 1 to 1,000 ws ..| 100 8 Vs De 97 —100 97 —100 i ze 

11,889 Reuter's Й ee ee oe ee ee ee ee 8 5% 5% ee 64— 74 64 — 74 S ыы 

8,808 Submarine Cables Trust ee ee ee ee е» ee ee Cert. oe oe ee 116 —121 115 —120 oe ee 

68,000 | United River Plate 5 = 5 7 96 1% 7 96 6 6 35 ds 

40,000 Do. do. 5% Cum. Pref., Nos. 1 to 40,000 ee b oe ee ee 4 5} 4 т? 5} ee ee 
179, 9471 Do. do. 5 Debs. ee ee ee oe ee Stock oe ee ee 104 —107 104 —107 ee ee 

15,000 | West African Telegraph, Shares . 10 “+ os 2% 5— 6 5— 6 "E T 
150,000; | West Coast of America, 4% Debs., 1 to 1,500 guar. by Bras. Bub, Tel. | 100 T T у> 95 — 98 95 — 98 95 Ве 
267,980 eters m Telegraph, Ltd., Noe. 1 to 207,980 ve T T 10 1% 1% 1% 12 — 124 11j— 123 12 12 

75,0003 Debs. 2nd series, 1906 ee ee ee 100 ee ee ее 100 —103 100 —108 „ ee 
400,000 Bo. do. Deb. Stock Red, ee өв ee ee 100 es ee ee 98 —101 98 —101 ee ee 

88,821 West India and Panama сз колд ш . ee ee ee @e 10 196 ee ee oa i un 18 oe ee 

84,568 Do, do, do. 6 % Cum. Ist Pref. wig ‘s 10 ss ae ae 64 — à— 7 62 CY; 

4, Do. do. do. 6 Cum. 2nd Pret. eo ' өз 10 ee ee ee cas 44 4 — 5 ee ee 
Do. do. do. 6 Debs., Nos. 1 to 1,800 ее 100 ee ee ео 101 —104 101 —101 ee eo 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 | British Aluminium 7 % Cum. Pref. .. m ber beo су 10 ДА ВРС АЕ 44— 54 45 — 55 a ee 
800,000: Do. do. 6 lst Mort. Deb. Stock Red. ee ee ee Stock ee ee oe H 85 — 89 85 — £9 e. ee 
100,000 | British Electric Traction Я is as T re s 10 9% 9% 8% 114— 12 113— 12 11 ME 
100,000 Do. do. 6 % Cum. Pret f.. e "a 10 s sa iy 11 — 114 ll — 114 113 114 
600,0001 Do. do. 5 % Perpetual Debenture Stock os Stock эз e x 120 —123 190 —123 1224 122} 
100,000 | British Insulated and Helsby Cables Vi "T T x os 5 15% 110% |10% — 6} 6 — 4 i ee 
100,000 Do. do. 6 % Cum. Pref. eo ee ee ee 5 ee oe ee 57 54— 5 ee ae 
60,000 Do. do. 4 yo: m Mort. Deb, Red.. ee ae оо оо 100 ee ees ee 102 —106 102 —105 ee oe 
60,000 oe Lindley & Co., ee ee ee ee эз #1 8 Nil ae dee ik 2 H ee en 
60,000 Do. do. ' 6% Cum. Pref. <3 - FA x #1 6 6% i 1 207 [6 14/6 to 15/ ss vs 
106,781 ees Electrical xt cum Mos 1 to 106, 781. ae ee ee 2 5 Nil Nil 1— 1 ee . * 
150,000 Do. Non- cum. 6 % Prei. ба ee 2 6 8% 6% i 1 11— 1 ps T 
125,0001 Do. Ф Perp. Deb. Stock . m ee | Stock “> vs bc 97 —100 97 —100 zs és 
125,0001 Do. ao 4 Гар. 00 Dele Stock ee ee Stock ° о ee ee 8 — 90 85 — 90 ee eo 
85,000 | Callender’s Cable Construction oe T $^ sà - 6 15 20 15 % 114— 124 11 — 14 v s 
40,000 5e do. do. 5 96 Cum. Pre i. es 6 ee ee ee 52 51— 53 ee * 
90,0002 do. do. 43 % Ist Mort. Deb. Stock Red. .. | Stock T © РЕ 106 —110 106 —110 i 
1,860,014 баша ‘London Railway, Ord. Stock da vs «s z .. | Stock ©» 4 4 93 — 96 93 — 96 

494,008 Do. do. 4 96 Pret. Stock. e z. as .. | Stock Js 4 4 99 —102 99 —102 

494,998 Do. do. Def. do. ee ee ee ee ee Stock oe 4 4 99 —102 99 —102 ee 
1,180,000 | City and South London Railway .. so “ee oe T .. | Stock | 14% 2 84 51 — 58 50 — 52 * 

85,000 EODD e Оза НО a e sx we "E T 8 8 € Tå 6 11— 2} 11— 2} ee 
100,000: | { НЫ уо Red он tle ae Of eee e р. ge, dis M00 510 100 —104 E e 
99,26] | Edison & Swan United Elec, Light, ЧА” shares, £3 paid, 1 to 99,261 Е % Nil үе 0— 1 0— 1i 2x as 

11,189 Do. do. 121 shares, 01—017, 189.. or, % Nil ee 1 — 9 1 == 2 ee ee 
844,0231 Do. do. 4% Deb. Stock Red. 100 ee ee ee 72 T Tl 72 op 77 73 oe 
100,000: Ро. до. 5 % 20а Deb. оке d. Certe. ‘all pd. 100 ae ee ee 16 m= 81 16 — 81 ee ce 
112,100 |&leotrio Construction, 1 to 112,100 .. ae ix ud 9 6% 6% 6% 1 13 1 1} a bs 
81,890 Do. do. 7% Cum. Pref., I to 81,890 n" e 2 аа is vs 9 8 8 - T 
&2 5001 Do. до. 4 €, Perp. 1st Mort. Beh 8 Stock "is . Stock - s Mis 97 —100 97 —100 994 oe 
25,000 | General Electric Оо. (1900), 5 % Cum. Pref. és ad T - 10 5 96 5% 5 96 93— 16} 93— 10} E A 
900.000 Do. do. 4% Mort. Deb. ee oe ee ee Stock ee 8 ee 96 — 99 96 — 99 ee ee 
85,000 Henley's (W. T.) Telegraph Works, Ord. os ee ee ee b 20 20 96 20 96 14 mM 15 11 E 15 ee . 
85,000 Do. де 4 Pref. б ee ee 5 44 ee ee 6 — 54 5 т 54 54 
48,060 Do. ort. Deb. Stock ae .. | Stock vs in x 108 —112 108 —112 E Pe 
60,000 | India-Rubber, Guite-Perche. å Telegraph Works e © 10 10% 10 10 183 — 194 18 — 19 1812 183 
eer eat, ч po: Bos ба do. 4% ist Mort. Deb. p^ Ж iix цә a ae EHI 1004 se 

r t verpoo Over Railwa 1 е ов ee ee se ee 1 14— 4 E oe ee 

10,000 t Do. do. » Pret. £10 paid ee ee эе ee 10 * 5 ee 103 — 103 101— 104 @e ee 
87,850 | Telegra n Construction and Maintenance. 13 15% 20 20 34 — 87 84 — 87 343 T 
150,0001 4 % Deb. Bds., Ncs. i to 21,500 Red, 1900 100 "m Wa » 101 —104 100 —103 P as 
640,000) Waterloo & City Railway, Ord. Stock ee ee ee ee ee 100 8 % 8 % 88 91 — 94 91 = 94 oe ee 

+ Quotations on Liverpoc! Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 4 From Manchester Share List. 


— 


Bank rate of disoount 4 per cent, (September 8rd. 1903). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


Btook Closing Closing Business done 
Present Dividends for the 
NAMB, or Quotations Quotations week ended 
issue. Share last three years. Nov. 11th, Nov. 18th. | Nov. 18th, 1908. 
1 1900. | 1901. | 1902. нии. Lowest 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... bs or 1 oP M T i— #— os 
100,000 Do. 43% lst 1st Deb. Stock, Prov. Certes ee 100 ee eo ee 116 —119 116 —1 19 ee ee 
90,000 Brompton & Kensington Electric Light Sup., Ord., 1 to 90,00 .. 5 6% | 8% | 8% 101— 10 101— 1 . - 
50'000 | Charing Cress and Strand Electrici — ee ge aoe 10 9 19 — 9 p 9i 
, g and Btran Batic Supply is s» Ss 5 = = 
70,000 Do. do. do. Cum. Pre. 6 Re ds 25 5}— 5 = 5i 5% ve 
40,000 Do. do. “ bed Vador aking " b Gum. Pref. - b - Ps - 44— 6 б . “+ 
коо *Ch по: ^ О. 1 1 Dob: ius Red. . ee ees es ve 6% 4 3, 4% 104 —106 104 —106 e ee 
$ elsea ectrici de ee ee ee ee ee Е E 
150,0001 Do. 7 Ж % Deb Stock Red. . ee | Stock | .. Ss a 108 —111 107 —110 E 2. 
70,506 | City of London Electrie Li ting, Ord, 40, 0,001—110, 806 © - 10 0 5% 5 96 93 — 10} 10 — 104 103 103 
40,000 Do. 6 Cum. ee ee 10 6 ee ee 1 — 14 18 = 14 134 et 
400,0001 Do. 6 % Deb. Stock, Scrip. (in. . at 115) all paid .. - 8 RE: : не 122 —127 122 —127 $e . 
800,000 Do. 44% 2nd Deb. Stock, v. Certs., all paid. .. | 100 ae ue : 102 —105 102 —106 ee 28 
40,000 County of London & Brush Prov. Electrio Li hting , Ord. 1—40,000. . 10 4% 4% 4% i 135 9 ee . 
20,000 Do. do. do. 6 % Pre с « 1001-00005, 10 ix “> E 11 11 Sa os 
«00,0001 Do. do. 44% Deb. Stock .. : s a us Р ae 107 —110 107 —110 n s 
250,000 Do. do. 44% 2nd Deb. Stock .. | Stock e фр = 99 —102 99 —102 1004 1003 
60,000 | Edmundson's Electric Corporation, Ord. Shares se^ сєз Чо, 5 7% 17% | 7% 61— 61 б— 6 z . 
80,000 Do. de. 6 % Cum. Pref. . Ps " n Ки E 6— 6 6 — 6 zm 
140,000 Do. do. 1st Mort. Deb. Btock .. | 100 xs zs oe 104 —107 104 —107 «x ЕА 
21,000 | Kensington and Knightsbridge Electrio, Ord. sts b 19% | 1096 |10% 104— 113 114 И ee 
90,000 Do. do. do. 4 % Debenture воск ee Stock T.. es ee 101 —104 101 —104 ° ee 
110,000 | London Electric Supply Corporation, Limited, Ord. 8 m «6 га 11— 2 T T ee 
49,840 Do. 0. 6 Pref, 5 ee ee ee 6 = 4 = 2 фа 
950,000: Do. do. do. 4 96 1st Mort. Deb. Btock Red Stock 32 КА е 98 —101 96 —101 1 174 
100,000 Metropolitan кебис ‘Supply, 1 to 100,000 . 10 6% 64% 1196 17 — 18 17 — 18 17 17 
71,1^6 Do. 44% Cum. Pref. 1—71,106, £3 paid. b EM К ы 44— 4à— 4% 43 
220,000! Do. do. af 156 Mort. Deb. Stock ee еэ е о ee ee ee 110 —]114 110 —114 oe es 
950,000: Do. Mort. Den 3 Be eo oe Stock ee ee ee 96 T 93 96 — 99 ae oe 
10,862 | Notting Hill кез Lighting А T А 10 1 6 6 5 125 — 1 124— 184 m а 
40,000 St. James’ and Pall Mall Electric Light, Ord 5 143 143 143 144— 1 14 — 15 144 143 
20,000 Do. do. do. 19 Pref. 90,081 to 40,080 5 js si i 8 — 8.- 9 z .. 
150,000! Do. do. do. 84% Deb. Stock Red .. | 100 , ss m 97 —100 97 —100 100 994 
19,000 Smithfield Markets Electrie Supply, Ота... s 2 "E b $s а 24% 8 — 34 о — 8} .. .. 
50,000 Do. 4% Deb. Stock ..  .. | Боск a — — 85 — 90 S 
65,000 | South London г Supply, ‘Ord. - T ee - эт Б (x ; 12% — 4 4 ee © 
80,000 W ee ee ee ee ee 5 ee se ee 4$ — 55 45 — 51 ee BEC 
80,000 5 % Cum. Pret, ee oe ee ee ee b se oe ee 4 e 5 4 = 5 443 
23.14] do. Б % Cum. Pref. "I 5 5 E » 6 — 6 — 64 — 
* Subject to Founders Shares. tł Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, November 18th. 
. Lates Week's 
CHEMICALS, &о. 55 METALS, &o. (continued). i Vidas orbes: 
в Acid, Н 5 T .. рег сті. 6/- 2 Copper Sheet sx T .. рег ton £71 £2 dec. 
а 99 Nitri es ee ee per cwt. 99J- ee 97 ee per ton £71 £2 dec 
as Ordo : vs 5% .. per ct. 827 - e ii (Electrolytio) Bars .. per ton £65 £2 dec 
а „ Sulphuric .. is .. рег cwt. 6/6 vs в " " ееш .. рег ton £75 £2 dec 
a oniac, Ва! .. рег сті. 49/- us 6 55 „ .. per ton £61 £2 dec 
в Ammonia, Muriate (oryetal) .. per ton #88 10 в Н.С. Wire per lb. 8d. 2d. dec 
es per ton £80 ее f Ebonite Rod ” ee ee oe per lb. 8/8 9» 
= Bleaching powder . s . рег ton £4 10 čs 7 i Sheet аа - .. per lb. 8 / vs 
x Bisuiphide of Carbon an per ton £15 es * German Silver Wire .. per lb. 1/6 ee 
oe ee . per ton 218 еә h Gutta-percha fine oe ee ee per lb, 8/- oe 
а ВЕ 100 993070 i wie .. per gal. 7/- s h India-rubber, Para fine .. .. per lb. 3/10 to 8,11 dec. 
T .. per gal. 5/6 - 4 Iron, Charcoal Sheets per ton #18 25 
d: eed és .. Per ton E20 ‘ea б» Pig (Cleveland warrants) per ton 49/10 s 
Nitrate is .. рег ton 294 ss $ , dig deis according to size per ton From £11 ʻi 
3 White Sugar m .. per ton £81 Hn бо, Scrap, .. per ton 47/6 to 50/- ua 
a м? : ее E so .. per = gi кы ae i , Wire, кытый No.8 .. per ton 411 ч 8 - 
a Methylated Spi * per gal. sä 
a Naphtha, Solvent (90% a 160°C). per gal. 5/6 oe g Lead, English Ingot ..  .. per ton lis #11 10 zu 
а Potash, Bichromate, in casks .. per lb. 8d. T 9 н ši Bheet is . per ton £18 e» 
a „  Caustio (75/80%).. per ton £94 Ж m Manganin Wire No. 98 .. . per Id. 8/- x 
a Bisulphate e. рег ton £85 es g Mercury per bot. £8 76 oe 
a Shellac oo € per ot. 223/- es. d Mica (in original cases) small .. per Ib. 4d. to 1/6 ss 
a Bulphate of Magnesia - .. рег ton £4 10 s $i $i эз medium per lb. 2/6 to 8/9 ee 
в Bulphur, Sublimed Flowers .. per ton £6 10 "7 а рег 1. 4/- to 7/9 à 
a ii ty es .. per ton £5 10 ee р Phosphor Bronse, plain estne: per lb. 1/- to 1/24 x 
a Lum .. per ton £5 - p » olled bars & r per lb. 1/- to 1/8 . 
а Вода, Caustic (white 709%) .. per ton 210 15 ae i ыра shock per lb. m 17/1 - 
a „ rystals ae ХА .. рег ton £8 а $ Platinum” " Я .. рег os. #4 oe 
в „ Bichromate, casks.. ee per lb, 944. E j Bilicium Bronze Wire . per lb. 9d. to 11d. ss 
Bteel, Magnet, acc 'd'g to desc" p n per ton 258 АЯ 
METALS, &o. LET 99 in bars ee ee аю с ee 
b Aluminium Ingote i in ton lots .. per ton £190 " о Tin Blok. perton 121 } | 10/- ine 
b T intonlots .. perton £168 ee g „ Foil per lb. 1/6 oe 
b Sheet, in ton lots .. per ton £166 vi ^ „ Wire, Nos. 1 to 16. per lb. 177 gs 
P Babbitt’s metal ingots . per ton #248 to 2180 А р White Anti-friction Metals 
в Brass N metal 2 to 12") basis per lb. 63d. 4d. dec. „White Ant brand per ton £42 to £62 - 
e „ Tube (brazed) $i. .. per lb. Ryd. 4. dec. ‚ § Yarns, 20s Grey Cotton, on sp’ls per lb. 8d. ae 
е y „ (solid drawn). .. per lb. 148. d. dec. j » 6lea. Flax. .. per lb . ss 
e „ Wire, basis.. ds .. per lb. d. d. dec. i» 8B ply 10 Ibs. Russian per lb. 4t&d. oe 
2 Copper Tubes (brazed) .. . per lb. 911. d. dec. „ 10 lbs. Russian, single .. per lb. 44d. Vu 
» (solid drawn) .. per lb. 94d. d. dec. j 180 Iba. Jute rove per ton £11 - 
9 Copper Bars (best selected — .. per ton £71 £2 dec. k Zino, Sh't (Vieille Montagne bnd.) per ton #93 16 Ht 


Quotations supplied by Messrs.:—a G. Boor & Co.; 
Smith & Co.: f India-Rubber, G.P. and Teleg. Works Co., Ltd. ; g James & Bbakspeare; h Edward 1 ill & Со.; 4 Bolling & Lowe; 
Co., Ltd.; k Morris ла, Ltd.; m W. T. Glover & Co., Ltd.; * P. Ormiston & Sons; o Johnson, Matthey & Со» Б ; p The ela Bronze Co.,Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC R] RECEIPTS. 


Week 
ending 


Blackpool .. 
Blackpool and Fleetwood 
Blackpool pus Lytham.. 


po ‘ 
S Gaten dley—BStourbridge. i 


DOM NGA 
? Greenook—Pt. Glasgow 


Oldham—Ashton 
С: Peterborough 
= Poole 
a Potteries 
Rothesay.. 
| Sheerness 
Bouthport 


a сз 55 С; 2› 2› 5 5› 2% 5 Ж С О б 


Receipts for Miles 
| % the week. Total to date. | open 
£ £* 2 4E * * 
1,074 | +289 | 80,683 | + 5,029 10 | — 
5.221 | +119 | 234,857 | + 9,238 — | — 
= = — — | 104 | +13 
807 | + 2 35,934 — — 
222 | + 14 19,687 — 111 72 — 
161 | + 77 292 +122; — | — 
1,626 | + 67 61,057 + 7,525 25 | — 
= E = — 41 |+4 
824 | + 6 45 296 — 64 | — 
4,720 | +419 — — 98 SN 
791 | +103 — es 75 | — 
173 = 8,048 = es 
510 | +313, 20,482| + 1,100 5 | — 
169 | — 4 87.390 | + 8,595 | 193 | — 
919 | + 94 ; 30,002! + 5.170 10 |+ 3 
435 | + 44 10,842 + 1,0-8 — 
(б | + 11 24,498 | + 1,970 7 — 
262 | + 20 | 12,139 | + 727 +8 
104 — 8 | 5,787 + 172 fale 
201 + 98 8,876 — 117| B | — 
269 | + 928 | 14,859 + 1,767 83 — 
587 |— 7 | 25,468; + 1,564, 8 | — 
119 — |. 6,626 — — ee 
262 | + 16 13,722 4 1,997 4 — 
1,692 | + 40 | 170,358 | 4 8,707 | 388 | — 
48 | + 6 6,734 | + 1,607 2s 
63 mem, ‚706 — — 
250 |+ В | 14,178 | + 2588 — 


b The British Aluminium Co., Ltd.; 


Week | Receipts for 
| Looality. ending NI JE ihe week: Total to date. 

8 South Staffordshire .| Nov. A | T" + 303 | 40,557 | + 6,568. 

= | сВтарвеа .. ae m 491 | + 53 | 923,714 + 1,933 

~ ) Taunton oe ee ee T] i 56 + 2 2,747 — 190 

= e mouth „„ э б 983 | — 8 | 14,241; + "795 

3 | eston -super - Mare. „, 4 88 — 7 5,541 — 505 

= Wolverhampton Dist. „ 6 857 | + 17 17,451 + 7,514 

& | Wrexham „ 6 113 — 4,463 

%w ( Yorks. Woollen Dist. . » 6 £67 — 14,323 — 

S | Cardiff „ 14 1865 | +332 | 65,796 | 418,490 : 

Chatham & District Co. „ 5 645 | +159 | 24,018 | 413,172 | 

8 Dover ees ев @e 57 14 165 el 7 10,236 + 51 l 

9$ Dublin „ 18 | 4,502 | +200 | 104,663 | + 7,723 | 

E , East Ham s% эро» li 612 | +160 | v2,685 | + 7,034 

© | Glasgow .. .. „ 14 18,724 |+1051 | 829,766 | +85,003 | 

© Hull. > ee „ 14 1,895 | +183 62,007 + 9.968, 

4: Ilkeston A s ws 1 — | — ' 

| Isle of Thanet... .. „ 141 #83 | — 47; 81, 776 — 1 648 

S Leds .. .. .. „ 14 5105 | +250 | 185,193 | +11,079 | 

В Liver D. 6e e „ 7 990|— 2 SUR d 

Manchester vs .. „ 14 11,815 |+ 6165 883,623 + 235,295 

1 | Newcastle e 0e e „ 14 8,570 | +488 — 

| Fotamoush КЕ .. „ 7 1,581 | +249 - | — 
a о е ee ee. = т — — 

B Southampton ce „ уу Д2 сов | — 22 — | — 

a | Bunderiand La „ 15 1,0% — 27 | 41,726 + 2,007 
Central London Railway » 14 6,996 | —362 124,921 — 6, 624 
City and B. London Ry.) , 15. 2,804 | — 535 gl 661 | — 8, 18 
Dublin and Lucan Rlwy.| ,, 15 101 | 10 


Live 


1 Overhead Ry. 


9,679 | + 
+ 84 | -88,604 $ 220 


o pa 


€ Thos. Bolton & Sons., Lid.; d F. Wiggins & Sons.; e Frederick 
j Walter H. Hindley and 


ra 


офор о 


2-58 
+++ + 
wa Quee эле 
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PRACTICAL EXAMPLES 
WITH THE CALCULATOR BOARD. 


By EDWARD RAYMOND-BARKER, 


SERIES I.— Noles for Submarine Cable Slaffs. 
(Concluded from page 761.) 


Totake in detail that for November 14th (fig. 27) let 
omnibus scale g, be abscissa. 

Let 0 (2>го) b» taken as any convenient value not higher 
than the likely resistance to break already suggested by 


ЛИМА vc 
Әв mro PT 
^ A ^ 
| | | 
80 | | 
1 €— P 
| | 
e | | 
i | | 
TCCCTCCCFCCCCVCCPPCCVTAT REOR RR: ^ 
| нс 
| | 
40 : | 
pu. РИ ан] PIS — ез — > 
30 
| 
20 | 
| | 
| 
А | 
: | 
1 Ni 
2000 50 100 50 200 50 300 OHMS 
Fic. 27. 


prelimiuary bridge tests—say, in the present instance, 2,000 
ohms, Thus theinferred zero of the horizontal line of resist- 
ance is 2,000 ohms distant to the left of the actual scale 
zero on tbe curve sheet, which we can therefore mark in 
pencil on the overlying celluloid working surface: 2,000 
ohms. Then— | 

100 on abscissa scale 93 = 2,100 


200 ” 57 = 2,200 
390 ví " - 2,300 
400 : „ - 2400 


and so on, millimetres, for the nonce, representing ohms. . 
So much for the abscisev. Now for the ordinates, 


Scale c, is graduated in terms e t. from 0:02 up to 
ша. 


0°92. 

To proceed with plotting, from above data, a Jona locali- 
sation curve, on the celluloid overlying the curve sheet, 
taking the test for November 14th as an example :—Scale 
2,270 (S Z.). 

Firstly :—Bring н.с. to 0°240 on scale 6, (ordinate). 

Secondly :—Bring v.c. to 2, 0645 % on omnibus scale g, 
(ab зсізва). 

О (zero) of this scale having been taken as 2,000°, v.c. is 
brought, in point of fact, to 64°5, which thus becomes the 
extremity of the resistance horizontal of 2,064°5° ohms. 

Care must be taken that н.с. and v.c. have truly rec- 
tangular intersection; in other words, that н.с. and v.c. 
are truly parallel respectively to ordinate and abscissa scales. 

This rectangular intersection is easily and quickly. verified 
by means of cross-lines оп the curve sheet, and by corre- 

spondence of millimetre readings at extremities of н.с. and 
v C. 

н.с. having been brought to 0:240 on G,, v c. having been 
brought to 64:5 ( = 2,064°5) on g, a tiny pencil cross or 
other mark is made on the celluloid workiug sheet at tbe 
point where н.с. and v.c. intersect each other. It is, of 
course, optional which edge of each curaor strip is used for 
scale readings, as long as the tw» edges used truly intersect 
at right angles, 


x f 
l n * | 

7 

40 


A similar operation is effected for 0 345 on G,, and 95:5 
(= 2,095:5) on g, н.с. being brought to the former and 
v.c. to the latter. А second cross (X) is then plotted at 
point of intersection, Н.с. with v c. 

н.с. is then moved up to 07194 on G, and v.c. along to 
148 (= 2,148) on g,, a third cross being made at point of 
intersection. 

Lastly, н.с. is moved to 0:708 on с, and v.c. to 232 
(= 2,232), and a fourth cross is plotted at point of inter- 
section, H.C. with v.c. 

The four plottings thus made may now be inter-connected 
by straight lines, the entire line 80 conatituted forming one 
curve, the lower extremity of which is directed, comet-wise, 
towards that point on the graduated horizontal resistance 
line which gives the true ohmic resistance extending between 
testing station and broken end. 

In the present instance the curve for November 14th, 
the plotting of which has just been effected, as shown in 
detail in fig. 26, is clearly directed towards—or very close 
to—0 (zero) on the scale to the left of which, as has been 
shown, extends an imaginary or inferred scale of 2,000 
ohms. 

Once the curve in question has been drawn on the celluloid 
working surface, a tracing may be made of it from the 
celluloid ou tracing paper, in which case only that portion 
of the horizontal scale of resistance need be drawn which is 
in immediate proximity to (0 =) 2,000 ohms which, in this 
case, is the resistance up to the broken cable end. 

Or the remainder of the horizontal scale representing 
resistance may be utilised for the accommodation of further 
curves, the same system of inferred scale zero being followed 
as in the first instance. 

For example, if it be found convenient to retain the 
November 14th localisation curve on the celluloid working 
surface, for the plotting of the curve for November 19th, 
100 on scale g, may be taken as 2,000, in which case— 

200 on scale g becomes 2,100 
302 2 200 


» n » 


400 „ „ „ 2,300 
and so on, the necessary temporary alterations of the scale 
numeration, in the various cases, being easily made, in pencil, 
for the purposes of the required curves. | 

This is one inestimable convenience of the matt surface 
celluloid, namely, that it permits of pencil work, and marks, 
and notes of all kinds being made against any of the 
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scales. Or a totally new scale may be graduated to serve 
any purpose not taken into account in the design of the 
present curve sheet. 

Fig. 28 shows curves for bridge testa to scale z ro, given 
in the table already referred to. These curves were after- 
wards transferred to tracing paper to be added to other 
permanent records. 

Fig. 29 shows corresponding tests to false zero or cablo 
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zaro (C.Z.) for the same dates as those already mentioned. 
These teate to false or cable zero have been plotted out in a 
manner exactly similar to that already described in the case 
of the scale zero testa. 

There is no need to give the figures, which were obtained 
in а similar manner to those given in the foregoing tables, 
except that all bridge readings were to false, or cable zero. 

Another great use of the calculator-board, as one of the 
appurtenances of a submarine telegraph station, now 


becomes clearly apparent, seeing the remarkable manner in 
which the board lends itself to the rapid compilation of 
localisation records—records so graphic tk the eye 
seiz es instantly upon any change in the cuaracteristics 
noticeable in the curves recorded—if necessary—from day to 
day. Trucings, or blue prints of the said curves may be 
enclosed with reports to headquarters, whilst other copiea 
might be communicated to the cable ship. 

Obviously the usual calculations, by any of the various 
methods, may be made on the basis of the same data 
employed for the obtaining of the curves. 


(Conclusion of Series I.) 


ELECTRONS AND ATMOSPHERIC 
ELECTRICITY. 


ONE result of the developmentof the new theory of electrons 
is likely to be a great addition to our knowledge of the 
causes and phenomena of atmospheric electricity. 

Elster and Geitel have made numerous experiments to 
ascertain the rate at which an electroscope loses its charge in 
different localities and in different states of the weather. 
They found that the rate of leak was greater at high altitudes 
than at low ones, and that on the tops of mountaizs nega- 
tive electricity escaped faster than positive. The latter phe- 
nomenon is evidently due to the fuct that the negative 
charge of the earth accumulates at the mountain peaks and 
repels with greater intensity the negative charge of the 
electroscope. The experiments made in different states of 
the weather showed that the rate of leak was much smaller 
i mist and fog than when the weather was bright and 
clear. 

Investigations into the nature of electric conductivity in 
gases, have shown that electricity can only pass through a 
gas when it is carried by means of free positive or negative 
ions or carriers. The positive ions are usually uncombined 
atoms or positive electrons, and the negative ions are the во- 
called negative electrons, or corpuscles, whose mass is only 
about one-thousandth part of the mass of an atom of 
hydrogen, though their negative charge is equal in quantity 


* 


to the positive charge of the positive electron. Оле conse- 
quence of this is that under the influence of an equal electric 
force the negative electron moves much faster than the 
positive electron. " 

The rate at which а charged electroscope loses its charge, 
is thus а measure of the percentage of free electrons in the 
atmosphere. Another method of measuring the percentage 
of free electrons in the atmosphere has been devised by Prof. 
Ebert, of Manich. In his apparatus an aspirator driven by 
clockwork draws a definite quantity of air through the 
anoular space between two coaxial cylinders; the inner 
cylinder resting directly on an electroscope, while the outer 
is connected to earth. If the capacity of the system, and 
the quantity of air drawn through it in а given time is 
known, then one can (from the number of volte indicating 
the loss of potential daring the time) calculate in absolute 
measure the quantity of electricity contained in a cubic 
metre of air, and from that deduce its charge of free 
electrons. 

Determinations made with this apparatus in Switzerland 
showed that the charges of electrons found at the surface of 
the earth depended on changes going on in the higher strata 
of the atmosphere. Thus, during the Fóhn (a violent south 
wind), the charge of electrons was not only absolutely very 
high, but the normal. preponderance of negative electrons 
was changed to a decided preponderance of positive elec- 
trons. Experiments in balloons have shown that the charge 
of electrons in the atmosphere increases rapidly with the 
altitude. There is consequently a higher degree of con- 
ductivity of the air about mountain peaks, and as the 
negative charge of the earth accumulates at these peaks, both 
the mobility of the negative electrons and the force acting 
upon them are great. The negative electrons are consequently 
driven away, and a great excess of positive electrons is left 
in the air surrounding mountain peaks. When the south 
wind blows over the mountain crests, the air, charged with 
positive electrons, is driven down into the valleys. 

This changing of the electronic content of the atmosphere 
appears to have a specific effect on the human organism. 
Czermak, who has studied this phenomenon in the Fóhn 
region at Innsbruck, is disposed to connect the increase in 
the density of positive electrons with the so-called Fóhn 
sickness which attacks sensitive persons, aud for which, up 
to this time, no satisfactory explanation has been found. In 
this connection, the results of the Monte Rosa expedition, 
for the investigation of mountain sickness, recently reported 
on by Caspari, are very interesting. It was found that the 
electronic content attained a very high figure in hollows, 
caves, and chasms which communicate with the open air, bat 
at the same time retain a considerable quantity of quiet, 
stagnant air. Now, according to the experience of mountain 
guides, it is in such partially enclosed spaces that the complex 
phenomena of mountain sickness are most apt to occur, even 
where altitude offers no predisposing canse for this effect. 
In a passage on Monte Rosa, notorious for its mountain 
sickness, Caspari found with the Elster-Geitel apparatus an 
enormously large charge of electrons. 

The normal distribution of positive and negative electrons 
at different altitudes may be greatly disturbed by vertical 
air currents, such as are produced when the surface of the 
earth is greatly heated by the sun in the summer time. The 
ultra-violet element in sunlight causes the earth to freely dis- 
charge negative electrons into the stratum of air in contact 
with the earth’s surface, and this when heated carries ite 
charge of electrons to considerable heights. Recently it has 
been discovered that a pecaliar stratification exists in the 
air which so sub-divides the whole column of air above us 
that the temperature and amount of aqueous vapour suddenly 
change their value in passing from one stratum to another. 
These stratifications are of the greatest importance for the 
formation of clouds. Now it is noteworthy that with each 
entrance into а new stratam there has been observed a sudden 
change in the electronic charge, and also in the proportion 
in which the positive and negative charges are mixed in these 
strata. Therefore, just as each stratum is characterised 
by a certain temperature and moisture, во it is also charac- 
terised by certain electrical properties which seem to be con- 
ditioned chiefly by its origin. 

In the stratum of cumulus clouds about 2,000 metres 
above sea level, Ebert repeatedly found charges of electrons 
more than four times as great as those on the earth’s «nrface, 
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At the earth’s surface, under normal conditions, there is a 
charge of one to three electrostatic units per cubic metre of 
free electronic electricity, there being a slight excess of the 
positive charge over the negative. With increasing altitude 
the positive and negative electronic charges become more nearly 
equal, but the total number of free electrons increases, At 
an altitude of 3 kilometres there is a total charge of more 
than four electrostatic units per cubic metre. Conrad 
(Wien. Ber. III. Ab. II. a p. 342, 1900) has estimated 
from Elster and Geitel's determinations that the amount of 
electricity in 1 gram of the water of & cumulus cloud 
amounts to 9g of 10^" of а coulomb. Within a dense cloud 
there was, according to Conrad's measurements, 5 grams of 
water per cubic metre. "There was consequently an electric 
charge per cubic metre of the cloud of about + of 10 of a 
coulomb, This approximates very closely to the charge of 
four electrostatic units, i. e., 4; of 10 coulomb found by Ebert 
to be the free electronic charge in the air at a height of 
8 kilometres, and the electronic charge appears to have been 
entirely absorbed by the moisture of the cloud. 

The explanation of this phenomenon is to be found 
in the experiments of C. Т. R. Wilson, who found 
that in slightly supersaturated air free from dust, 
electrons acted as nuclei for the condensation of 
moisture. When the supersaturation reaches a certain limit, 
the particles of moisture form first round the negative 
electrons. If the supersaturation is still further increased, 
the particles of moisture are formed round the positive 
electrons. If the air is not free from dust, the particles of 
dust act as nuclei for particles of moisture before the negative 
electrons. Thus, if a stratum of air contains dust particles 
and both positive and negative electrons, the first result of 
а gradually-increasing supersaturation is & condensation of 
moisture about the particles of dust. If this moisture falls 
as rain, the rain will be electrically neutral. The second 
condensation takes place round the negative electrons, and 
this may.result in а shower of rain with а negative electric 
charge. The third condensation, if the supersaturation goes 
far enough, will be about the positive electrons, and the 
shower of rain which may result will be positively 
electrified. The neutral, negative, and positive showers of 
rain following each other in succession have been observed 
by Eleter and Geitel. The particles of moisture formed may 
not be large enough to fall as rain, and the process described 
above may only lead to the formation of positively and 
negatively charged clouds separated from each other by 
a greater or less distance. This condition is evidently 
favourable to & discharge of lightning between the two 
clouds. If а negatively charged cloud approaches suffi- 
ciently near to the earth’s surface, a discharge of lightning 
takes place between the cloud and the earth. This dis- 
charged cloud being now at the earth's potential will dis- 
charge clouds behind, and the thunderstorm may in this way 
gradually spread over an extensive region. Conrad has 
shown that the potential difference created by a charged 
cloud is quite sufficient to cause lightning discharges over 
great distances. . If, for instance, we suppose a cumulus 
cloud of spherical form of only 1 km. radius to rest with 
its centre 3 km. from the earth’s surface, then it will by 
its own internal charge cause a decrease of potential at the 
earth's surface of 11,000 volts per metre of vertical distance. 
Such values have actually been observed in thunderstorms 
at the earth’s surface. For such a gradient a point in the 
air 500 metres above the earth would show a difference of 
potential of 5} million volte with respect to the earth’s sur- 
face, and such pressures are quite adequate to bring about a 
discharge of lightning. 

Thus the theory of electrons appears to give a more satis- 
factory explanation of the origin of atmosphericelectricity than 
any of the numerous hypotheses that have already been pro- 

There may be more than one cause at work bringing 
about the dissociation of the neutral molecule into its posi- 
tive and negative elements. The ultra-violet constituent 
of sunlight is known to be an effective cause. Another 
cause has been suggested by Schuster, namely, the presence of 
radio-active substances in the earth. The particles projected 
from radio-active substances are known to be powerful 
ionisers of air. There has been a growing tendency of late 
to believe that the sun emits cathode rays or negative elec- 
trons, which penetrate the upper strata of our atmosphere, 
It has also been suggested that the heat of the sun is due to 


the presence in its mass of radium in high percentage. Both 
cathode rays and the emissions from radium are powerfnl 
ionisers, and they may, therefore, contribute largely to the 
prodaction of free electrons in our atmosphere. 

The free negative electrons, as bas been stated above, are 
more mobile, on account of their smaller mass, than positive 
electrons. A consequence of this is that, when near а con- 
ductor like the earth, they are attracted by induction and 
absorbed in greater quantity than the positive electrons. But 
this attraction of the negative electrons will only take place 
to any extent in hollow parts of the earth’s surface, such as 
chasms and caves, because in these the repulsive force of the 
negative charge of the earth is neutralised. On mountain 
peaks, on the contrary, the repulsive force of the earth’s 
negative charge is exaggerated and free negative electrons are 
driven off into the upper air. 

The result of these opposite actions on the negative 
electrons is to leave an excess of positive electrons in the 
atmosphere near the earth’s surface, both in deep valleys and 
on mountain peaks. There is no doubt an intermediate 
curvature of the ground where the percentage of the two 
kinds of electrons in the air remains practically equal. 

The theory of electrons has placed a new instrument in 
the hands of the meteorologist to unlock the mysteries of the 
weather, and no observatory in future will be complete with- 
out its electronometer. 


THE BRITISH ASSOCIATION, 
SOUTHPORT, 1903. 


THE RESISTANCE OF ROAD VEHICLES TO TRACTION. 


Regort of the Committee consisting of Sir J. I. Тновхусвоғт (Chair- 
man), Prof. Н. S. Harz-Suaw (Secretary), Mr. T. AITKEN, Mr. 
T. C. AVBLING (Treasurer), Prof. T. Hupson Beare, Mr. W. 
Worsy Ввломонт, Mr. J. Brown, Col. R. E. B. CROMPTON, 
Mr. B. J. Оргоск, Mr. A. Mattock, Prof. J. Риввт, Bir D. 
Влгомонв, Mr. А. R. Sennett, and Mr. B. SunaAPNELL 
SuitH. (Drawn up, at the request of the Committee, by the 
Secretary, assisted by Mr. J. F. Gill, B. Sc) 


I. Results of Trials made with Committees Dynamometer. 


In the last report the new dynamometer made for the Committee 
was described and illustrated, together with an account of the cal - 
bration of the apparatus. 

It will have been noticed in the drawing of the instrument that a 
small screw-down valve was fixed in the circuit of the tube which 
transmits the pressure from the plunger to the recording gauge, this 
valve being for the purpose of throttling the flow of water, and thus 
damping the oscillations of the pencil. The principal dimensions of 
the valve are as follows :— 


Width of seat eee e 


6 LII] *008 in. 
Smallest diameter of seat vus 


"1595 „ 
Largest - m 955 .. 1693 „ 
Pitch of screw ... * 046 „ 


It was found that to produce sufficient damping action it wes 
necessary to have this valve off its seat by an amount of not more 
than 0153 іа. 

It was pointed out by Mr. A. Mallock, F. R. S., of London (a member 
of this Committee), that the flow under a constant prossure of a fluid 
through a thin film-like orifice such as this, might be different in one 
direction to what it would be when flowing in the reverse direction, 
owing to the stream-line formation not being symmetrical about tle 
constriction. 

If such were the case, the true mean pressure would not be 
recorded, but some pressure, either greater or less than the true 
mean, according to which side of the valve was next to the 
plunger. 

Experiments were made to determine the ‘minimum orifice that 
might be used, and it was found that equal flow from either side did 
not occur until the valve was opened by at least halfa turn, this 
corresponding to the valve being raised from its seat a distance of 
023 in. So that there should be no doubt about the orifice being too 
small, the experiments were conducted with the valve open by acon- 
siderable amount, the damping action being obtained by squeesing 
the rubber tube which connected the gauge to the dynamometer by 
suitable clips placed on the tube some distance from any change in 
cross-section. By tbis means the stream-line flow was kept perfectly 
symmetrical about the constriction, and hence the true mean pressure 
was recorded. 

Mr. Mallock has suggested the adoption of a length of resistance 
tubing (say zö-in. bore) to attain the same end, ani this will be 
fitted for subsequent trials. 

Experiments. 


The first experiments conducted with this dynamometer were 
mentioned in the last report, and the results were indicated by 
means of wall diagrams. The results then obtained have been 
T gone into, and from them the following curves have been 
plotted. 
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Experiments with Iron Tires. 


These experiments were conducted on a portion of Regent Road» 
Bootle, which is paved with setts 6 in. x 3 in., having a regular, but 
fairly rough surface, with a 1-in. gap between the joints. Regent 
Road runs along the line of доске, and is, in consequence, free from 


Tractive effort. 


Velocity—Miles per hour. 


Бс. 1.—TRaCTIVE-EFFORT VELOCITY CURVES FOR 40 IN. IRON 
р TIRE ON BEATS. 


gradients; it is, however, во crowded with vehicles during the day- 
time that it was found necessary to conduct this series of experiments 
during the night. 

The wheel used is a light lurry wheel, 40 in. diameter, baving a 
3-iv. iron tire slightly rounded in section. 

Tbe axle was tilted up out of the horizontal at one end, so that the 
wheel, which was elight!y coned, could take up a position exactly 
similar to the lurry wheels in general use; it was mounted on a pair 
of springs 3 ft. 2 in. between the centres of attachment, each spring 
comprising six plates 24 in. х +; in. 

Three rans were made over tnis particular route with loads of 
392, 672 and 952 lbs, respectively, at speeds of from 5 to 14 miles 
per hour. 

The results of these trials are plotted in fig. 1, with total tractive 
effort (inclusive of axle friction, &0, as ordinates, and velocity as 
abecist 2. 

It will be noticed that for each curve the tractive effort increases 
with the velocity, but these curves and all subsequently obtained are 
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Tractive effort. 


Velocity Miles per hour. 


FIG. 2,—TRactTivE-EFFORT VELOCITY CURVES FOR 24 IN. X 24 IN. 
Preoumatic TIBRE ON MaCADAM, 


concave downwarde, showing that the rate of increase of tractive effort 
diminishes with the velocity. This may be due to the fact that as 
the wheel travels faster it has less time to fall into the little 
hollows in the roadways, merely skimming along the tops of the 
ridges. 

Well-laid setts under these circumetances, even with wide deep 
gaps, form а perfectly smooth track at high speeds. This is well 
brought out in fig. 4, which shows a smaller tractive effort for setts 
than for macadam. 

On looking into the matter, this is as it shouldbe Consider two 
perfectly level roads, one made with setts and the other with 
macadam: the setts present a surface which is extremely hard, 
although irregular, but this irregularity with well-laid setts is more 
apparent than real, as the tops of the setts themeelves are smooth 
and level and all in the same plane. 


The jmacadam, on the other hand, although quite level, is not 
nearly so hard as the stone surface, and is, moreover, covered 
with a thin layer of dust or fine gravel, which, аз is well known, 
retards the progress of a vehicle. 


Experiments with Pneumatic Tires. 


A series of experiments were made with a pneumatic-tired whee 
24 in. diameter, 22-in. tire. This was a wire-spoked wheel of the 
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Velocity — Miles per hour. 
Fic. 3.—Cuavs SHOwINd G TBacTIvB EFFORT PER TON FOB 
PNEUMATIC TIRE 24 IN. X 2$ IN. ON МАСАрОАМ. 


type used on light voiturettes ; it was mounted on the same spriogs 
as the larry-wheel mentioned previously, but they were reduced in 
strength by the removal of four plates, so that each spring consisted 
of two plates 3 ft. 2 in. long, 2} in. wide, and - in. thick. 

This series of experiments was conducted оп a level stretch of 
macadam road, the surface of which was in fairly good condition, 
slightly wet in places; runs were made with loads of 315, 427, 539, 
and 651 lbs. respectively. 
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Tractive e&crt. 
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Velocity—Miles per hour. 
Fig. 4.—TRACTIVE-EFFORT CURVES FOR 34-IN. PNECMaTIC 
Tires ON New MaCADAM. 


Fig. 2 shows tractive effort and velocity plotted for each of there 
loads. It will be noticed that the ratio of tractive effort to load for 
these curves is very nearly constant, and that the tractive effort 
increases slightly with the velocity. Sufficient resulte have not yet 


Tractive effort—Ib. per ton. 


Velocity—Miles per hour. 


(Sorr.— The macadam on which the 24-in. wheel was run was older than 
that on which the 84-in. wheels were tried.) 


Fig. 5.—Curves SHowinG Tractive EFFORTS PER TCN FOR 
PNEUMATIC TIRES, 


been obtained to enable this committee to state definitely the law 
relating to tractive effort and load, but the results of the experi- 
ments that have been made agree with those obtained by euch 
pioneers in this research as General Morin, M. Dupuit, M. Michelin, 
and others. Assuming for the time that the tractive effort is 
directly proportional to the load, a curve has bsen plotted between 
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tractive effort per ton and velocity (fig. 3) which is useful for com- 
parison with similar curves for wheels ot different diameters. 

Additional experiments were made on pneumatic tires under the 
auspices of the Automobile Club of Great Britain and Ireland. For 
these trials it was found that the car used by the Committee was not 
of sufficient power; a 24-H. . Panhard & Levassor car was there- 
fore temporarily used. 

Tt will be noticed in the photograph of this later car (fig. 6, 
Plate І ) that the springs supporting the experimental wheel bave 
been placed above the frame, thus enabling the centre of gravity of 
the trailer to be brought very near to the ground, This alteration 
was found necessary owing to a sidelong oscillation taking place at 
high velocities when the frame was in the position as first arranged. 
The altered position proved quite snccessful, not the slightest 
oscillation of the trailer being noticed even when heavily loaded 
and travelling at 35 miles per hoar, which, it must be admitted, is a 
fairly high speed at which to tow a wheel loaded with a weight of 
900 Ibs. 

Some difficulty was at first experienced in getting this car to pull 
steadily at lower speeds, asthe governor was constantly coming 
into action owing to the full power not being required. This was 
finally overcome by completely catting out two of the cylinders, and 
thus reducing the power of the car by half. 

These experiments were made with two sizes of tires, one 34 in. 
diameter x 33 in, and the other 34 in. diameter with a mean 
diameter of crose-section of 44 in. 

Runs were made at speeds of from 12 miles to 35 miles per hour, 
over both good macadam, frozen hard, and good dry setts. The 
springs supporting the trailer were 3 ft. 2 in. long, each having four 
plates 24 in. x j in, and the tires were in all cases pumped to а 
pressure of 60 lus. per aq. in., the total load on the wheel being 
896 lbs. The results obtained and plotted in fig. 4 ehow that the 


resigned the Presidentship two months before his term was com> 

leted. "This he did in order to permit a telegraph man to be at the 
Bead of the Institution during the recent International Conference in 
London, to which telegraph delegates from foreiga Governments 
were invited. 

For obvious reasons, I cannot criticise Mr. Swinburne's action 
ia this matter, but I feel at full liberty to say that the manner 
in which he carried out what he thought to be the best interests 
of the Institution was accomplished with great consideration, and 
for this, so far as it affected me personally, I tender him my eincerest 
thanks. : 

You, gentlemen, have placed me іо the honourable position which 
I now fill, but the honour which you have conferred is one that carries 
with it & responsibility which might better have been confided to 
other hands. 

The Institution is ever growing, and shows the life that dwell; in 
every healthy, hardy plant which from а seedling becomes a well- 
grown tree. Not one of the founders of the In:titution ia 1871 
could have foreseen the developments of а third of a century 
later. The guidance of your former Presidents and Councils have 
been wise, and it is for us to follow in their footateps with the 
same open minds whicn have led to the consolidation of many 
diverging interests into one complete whole. We are under а debt 
of gratitude to the Institution of Civil Engineers for many 
advantages they have conferred on ue, and not the least is the 
cordial hospitality they give us in their magnificent building. 
Your successive Councils have continually had brought to their 
notice the desirability of our Institution possessing a permanent 
habitation, and it is believed this feeling is general among the 
members, I take this opportunity of stating that, in deference to 
this view, a site has been acquired, which, in the opinion of the 
Council’s technical advisers, will amply suffice for the erection of an 


Fia. 6.—24-н.р. PaANHARD LEkvassoR Can FITTED WITH DyNAMOMETER AND TRAILER. 


tractive effort under similar conditions as to road surface and speed 
is less for the tire of smaller cross-section than it is for that having 
the larger section. This may be due to the fact that the tread of 
the larger tire was much thicker than the smaller, rendering it in 
coneequence more after the nature of a solid tire, it being well 
understood that a perfect pneumatic tire should have as little 
inelastic, or comparatively inelastic, material about it as possible; 
or, the greater tractive effort may have been due to the greater cross- 
section. Repeated experiments alone can definitely settle this 
question. 

Fig. 5 shows these curves plotted as tractive effort per ton. On 
the same axes the tractive effort per ton has been plotted for the 
previous wheel (pneumatic tire 24 in. x 22 in.), and it is very much 
greater than that for the 34-10. wheels. 

This Committee is not yet in a position to state the exact relation 
between traction effort and diameter of wheel; but, taking the 
results of General Morin, that the draught is inversely proportional 
to the diameter of the wheel, a curve has been plotted (fig. 5) which 
reduces the tractive effort of the 24-in. wheel to that of au equiva- 
lent 34-in. wheel. Considering the variations that may have 
existed in the roads on which the wheels were tried, as it was at 
different times of the year, these results harmonise fairly well, 


(To be continued.) 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


. Inaugural Address by Ковевт Kaye Gray, President. 
(Delivered on Thursdoy, November 12th, 1903.) 


GENTLEMEN, another session has opened, and another President 
addresses you, the twenty-eighth person who has had this privilege. 
On this occasion one of our usual forms of procedure must be dis- 
pensed with, or I should have to fill the rôle of vacating the chair 
in my own favour. You will remember that Mr. Swinburne, who 
gave us an extremely interesting and valuable address a year ago, 


Institution building in which a suitable lecture theatre and other 
necessary offices could find place. Your Council has no intention 
of proceeding with tbe construction of the Institution building 
until they believe the Institution to be strong enough financially to 
meet the necessary expenditure while remaining in possession of a 
handsome surplus. It is also thought that developments in the 
near future may permit of an alliance with kindred institutions for 
the erection of one large Temple of Engineering, where the various 
branches may find their homer. A portion of this building could 
be allotted to the joint occupation of the various sections of 
engineering, and each section could in addition possess the accom- 
modation it might require for its own particular work, a Sevate or 
Court of Governors appointed by the sections being constituted the 
supreme body. I understand that the late Sir William Siemens had 


. Such а conception, and perhaps its realisation may now be within 


the range of practical politics. In the event of such a scheme 
maturing, the property in Tothill Street, which the Institution has 
acquired, can be sold, as it will always be a realisable asset so long 
as no special building is erected on it. A Temple of Engineering 
costing а quarter of а million would be a fit home for the 
engineering bodies of this country. 

Many opinions have been advanced as to the scope and aim of an 
Institution such as ours; as to what it should do aud what it should 
not do, and as to its relations with kindred societies. Tbis, of 
course, is contentions matter, and should not probably be touched in 


 &n address, but I take advantage of tbe immunity from criticism in 


this room which my position to-day grants me, and will make a few 
remarks on the subject. In early days the Institution was the only 
Association or body which could voice the views of electrical men, 
and therefore everything touching their interests was fit matter for 
discussion. To-day the necessity is not вэ imperative, as, owing to 
the great development of the electrical] industry, other bodies are 
springing up who can more properly deal with a varietv of questions 
which affect, but only indirectly affect the inatitution as an Insti- 
tution of Electrical Engineers. Astime goes on, this necessity will 
become less and less, and the Iastitution will fall back into its 
proper function as an Institution of Electrical Kogineere, and will 
not fill the part of an Association of Electrical Engineers, which it 
has often been obliged to do in the past. The word “ Institution " 
in this connection bears in my mind the meaning of а body for 
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dealing with technical interests, while " Association” implies a 
corporation whose functions are related to everything affectirg 
general interests. I hope that the Institution, for some time yet, 
will continue to take an interest in things general as well as 
technical, and conserving the open mind and progressive spirit, to 
which I referred in my preceding remarks, will atsist in every 
reasonable way the aspirations of the different electrical associations 
which are being formed from day to day. These associations must 
not be locked upon as rival or interfering bodies, but ratber as 
bodies formed to meet а real want, and from that point of view 
deserving every assistance and encouragement from tte older body. 
There is one more point in this connection which from time to time 
provokes comment and criticiam, and that is that mavy members of 
this Institution contribute papers to the Institution of Civil Engi- 
neers and other bodies which, in the opinion of the critics. shuld 
have been prerented to this Institution. Ido not think this is a fair 
ora wise criticism. People, readers of papers or others, will always 
carry their wares to the best market, and the only effective way of 
dealing with tbe situation is for the members and officers of this 
Iastitution to strive to make our market the best. Those who read 
papers on electrical subjects ia other institutions are in renlity 
doing a great good to the electrical industry and to this Institution, 
as they play the part of the missionary who goes ont into the 
wilds, spreads the light and eventually gathers converts into the 
fold. І therefore say that our members who read papers before other 
institutions or societies are well-doers, and should not be submitted to 
the unfair criticism which emanates from a spirit akin to some of 
the elements of trade unionism, and is much to be deprecated. 
While admitting the desirability of the existence of these elec- 
trical missionaries, I also urge that the members and officers of the 
Institution should leave no stone unturned in their search for what 
is good and useful to the Institution. Our predecessors have done 
thie, and the task of the present Council and members should be 
much easier than the task which their forerunners have performed. 
What they accomplished is made clear by a reference to our 
membership. An Institution, which in 1871 numbered 80 persons, 
and to-day numbers 4,800, has every reason to be proud of its 
development and growth. It is my belief that the Institution will 
continue to develop, and if it is governed in а tolerant and broad- 
minde1 spirit will never cease to be the referee in all cases affectin 
electrical science and industry. Š 

I now propose to lay before you some matter I have had collected 
relating to the effect that existing legislation has had on electrical 
enterprise, and containing a few suggestions 'for the betterment of 
the present situation. 

As the generation and supply of electricity for lighting, power, 
or traction are strictly regulated by Act of Parliament, it is obvious 
that electrical progrees must be seriously affected for good or for 
evil by the state of the Jaw relating to electricity. It is impossible 
to attempt here to cover the whole field of electrical legislation, 
but attention may be directed to one or two special points. 

If we omit the Electric Lighting (Clauses) Act of 1899, which 
merely codifies the provisions usually incorporated in a provisional 
order granted by the Board of Trade, we find that there has been no 
public legislation upon the generation and distribution of electricity 
since 1888, when an Act was passed to amend certain defects in the 
original Act of 1852. This absence of legislation during a period in 
which the applications of electricity to the service of mankind have 
been enormously improved and extended, would not be remarkable 
if the original Acts had been adequate not only to the needs of the 
time at which they were passed, but to those of the present дау; 
but, as everyone knows, this is far from being the case. Those 
Statutes were framed to meet the case of distribution of electricity 
over a small ares, and no provision was made for the time, which 
has long since arrived, when it would be possible and even econo- 
mical to distribute from a given centre over a wide area, extending 


far beyond the boundaries of any particular parish or municipality. 


There might still have been a chance tkat the parochial ides em- 
bodied in these early Statutes would in the course of time have been 
abandoned, had not Parliament fixed this idea as a permanent 
feature of British electrical distribution by giving to the local 
authorities the right of purchase of the undertakings supplying 
their areas after a period which was first stated at twenty-one 
years, but afterwards extended by the Act of 1888 to forty-two 
yeare. In addition to this, the Act of 1888, although intended to 
promote the introduction of electric lighting, went far towards 


stifling private enterprise in this direction, by giving to the local . 


authorities a veto on any petition to supply electricity within their 
areas. Thus it has come to pass that in spite of the great progress 
made since 1888 in the science of distribution, no one but a local 
authority cau tc-day obtain free unimpeded access to the Board of 
Trade with a petition for a provisional order, and as local autho- 
rities are as jealous of one another as they are of private companies, 
the general result is that the municipal area is still the unit area for 
distribution. 

There are, of course, many other prominent defects in the Electric 
Lighting Acts. They do not, for example, provide for the com- 
pulsory purchase and sale of sites for generating stations, nor yet 
fcr the erection of these stations outside the area of supply. If 
promoters of an undertaking desire either of tbese things they must 
proceed by Special Act, not by Provisional Order; and the best 
proof of the inadequacy of the Electric Lighting Acts to modern 
needs is that these Private Acts usually contain special clauses of 
which the object is to render inapplicable a larger or smaller 
number of the sections of the controlling public Statutes. The 
whole subject was considered in 1898 by Lord Cross's Committee, 
which made many recommendations of the highest value—among 
them, the abolition of the veto and the removal of the defects just 
noticed ; but until the present year the Government has shown no 
eign of being desirous or willing to give these recommendations the 
force of law. The Institution of Electrical Engineers, which has 


always been alive to the serious consequence: of this defective 
legislation, sought in June of last year to bring pressure upon the 
Government, by sending a deputation to the President of the Board 
of Trade. It is impossible to express more forcibly or more clearly 
the obiections to the present law than was dore by the members of 
our deputation on that occasion; but although we were then pro- 
mised a measure to remove these objections, nothing was attempted 
until May of this year, when a Bill, embodying most of the recom- 
mendations of Lord Cross's Committee, was introduced in the 
House of Lords by Lord Wolverton at the instance of the Board of 
Trade. But the Bill did not get beyond the introductory stage, апа 
at the close of the session no progress had been made. The 
measure, however, must not be allowed to drop; and as the Pre- 
sident of the Beard of Trade has told us that his department desired 
to press forward this measure when opportunity offered, we may 
express the hope tbat next session 16 may not only be introduced, 
but may be placed проп the Statute-book. 

With regard to the distribution of electricity for power purposes, 
the Electric Lighting Acts make no special provision. Any consumer 
may use his supply either for lighting cr power, or both. But in 
recent years the idea of promoting large power schemes to supply 
very wide areas has come prominently to the front, and since 1900 
several such schemes have been authorised by special Acts of Parlia- 
ment. The powers of supply conferred upon companies under these 
Acts are twofold; they may supply energy for power purposes to 
any person, and they may supply energy in bulk to authorised dis- 
tributors. In tbis connection it may be noted that if the Bill intro- 
duced by Lord Wolverton becomes law, it will be possible to obtain 
powers for supply in bulk to authorised distributors by provisional 
order instead of proceeding, ав at present, by special Act The 
most important point, however, about these modera power schemes 
is that, in many cases, the promoters come into sharp confl ct with 
local authorities and other autborised distributors supplying urban 
or rural districts within the large area which they desire to cover by 
fheir scheme. The local authorities are especially antagonistic to any 
proposal which would allow any other body to come into their area to 
supply electricity, and in some cases Parliament has cut out, from the 
area which a particular scheme desires to cover, various towns and 
districts possessing their own electricity supply undertakings. 
Now it seems desirable that the local authorities should consider 
carefully the advantages of taking their supply in bulk from a 
power scheme, instead of generating for themselves on a small 
scale. In very many cases it would be much more economical to 
do so, and they would still be left the sole distributors in their 
own areas But if local authorities will not do this, Parliament 
must consider what is best for the country at large; and as the 
rural districts must obviously gain by the supply of electrical 
energy at cheap rates, the towns should not be allowed to prevent 
this gain by obstructing or rendering ineffective the scheme for the 
larger ares. The point is that if all the towns, which constitute 
the "fat" districte, are cut out of these schemes, leaving only the 
"lean" rural districts for the large-aret companies, there can be 
little or no hope of financial success. In order to obtain, therefore, 
the greatest good for the greatest number, the larger authority 
ought to be allowed wherever possible to prevail over the smaller 
municipalities opposing it, especially when we coneider that th:s 
does not entail ап injustice to these municipalities, but only а 
slight narrowing of the field of municipal enterprise. 

It remains to consider what is, perhaps, the most remarkable 
feature in recent electrical progress—the dévelopment of the 
electric tramway. The law relating to this branch of the subject ir, 
unfortunately, still more unsatisfactory ап that dealing with 
lighting and power, for the controlling Act is still the Tramways 
Act of 1870, which was passed before electric traction was intro- 
duced, and was intended to dealsimply with the ordinary horse- 
tramway. The defects of that Act are too well known to require 
mention here; the objectionable veto given to the local authorities 
has once more been sufficient in itself to retard progress to an 
extraordinary degree. The fact that in the last few years electric 
tramways have developed so much in this country is not due to the 
existence of the Tramways Act, but principally to the fact that it 
was found possible to evade that Act to a considerable extent by 
promoting these concerns under the Light Railways Act, 1F06—an 
Act which was really intended for another class of undertaking 
altogether. That Act has proved beneficial toa high degree, as it 
lowers the cost and simplifies the procedure when a tramway scheme 
is promoted ; but in the years during which it has been in operation, 
various defects have been discovered, and attempts have from time 
to time been made to have them remedied. My predecessor, Mr. 
Swinburne, pointed out these defects to the President of the Board 
of Trade when our deputation waited upon that Minister last year, 
and here, again, we were promised a measure to remedy them. A 
Bill ws introduced this year, but it was uneatisfactory in the 
extreme, as it made no attempt to deal with the whole subject, but 
merely tinkered at one or two details; and we cannot regret, 
therefore, that it made no progress. The Board of Trade had 
previously appointed a Committee to consider what amendments of 
the Act of 1896 were desirable, and as the President of the Board 
of Trade told our deputation that a report had been received from 
that Committee, we naturally expected that the new Bill would 
deal comprehensively with the subject, but in this we have been 
disappointed. The old Tramways Act ought to be repealed, and 
replaced by a measure suitable for modern needs. Under the Light 
Railways Act the powers of the Commissioners might with great 
advantage be extended. At present they are hampered by the 
feeling that, if not bound by the letter of the Tramways Act, they 
must, as far as possible, respect its spirit; and hence the absence of 
consents from local authorities has more weight than is proper. In 
cases where а light railway scheme is likely to compete with an 
existing railway company, the provision that the promoters must 
proceed by private Bill, and not by an inquiry before the Light 
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Railway Oommissioners, also militates considerably against the 
usefalness of the Light Railways Act by curtailing the powers of the 


Commissioners ; and this restriction ought to receive attention in. 


any amending measure. 

These are but a few of the numerous points in the present law 
which call for attention. The whole of our electrical legislation is 
in urgent need of reform; and after so many promises have been 
made, it will be very regrettable if nothing is done to remove the 
existing defects. ' 

While the electric light and power undertakings have obtained 
bat little legislation in their favour, it is a relief to see that Parlia- 
ment has granted railway companies certain advantages. By the 
Raílways (Electrical Power) Act, which received the Royal assent on 
August 14th last, existing railway companies desiring to convert any 
of their lines to electric traction, are enabled to obtain sufficient 
powers for so doing by means of an order of the Board of Trade. 
They may become interested in power companies, and may take 
тош them electrical energy for the supply of their main ог branch 

68. s Я 

In spite of the legal impediments referred to, it will be found on 
investigation that substantial progress has been made in Great Britain 


in the utilisation of the electric current for both light and power 


urposes. 

Exclusive of traction motors, in March of this year, lamps and 
motors equivalent to over 14,000,000 8-c.P. lamps were connected to 
the mains of public electricity supply undertakings, the metropolis 
being represented to the extent of about 5,000,000. There were about 
300 towns enjoying the advantage of anelectricity supply,this number 
including, with two exceptions, all the towns whose population exceeda 
100,000. The exceptions were Tottenham and the Rhondda district, 
which did not seem anxious to be alongside of their 38 fellows. It 
appears that, at this period, exclusive of power companies, the public 
supply stations had motors amounting to 55,000 н.р. connected to 
their mains. ; 

Municipal undertakings own generating plant of a rated capacity 
of 320,000 x w., and private undertakings are represented by 160,000. 
In the metropolis the companies are proprietors of about 
100,000 KW., whereas the public bodies are responsible for approxi- 
mately 28,000. The pre-sminence of the companies in London is 
due tothe fact that they acted as pioneers and were first in the 
field. Ihe average rated capacity of a British station appears to be 
about 1,400 xw. It is to be remarked that, while in the provinces the 


average municipal station has a capacity of nearly three times that 


of a company station, in the metropolis the ratio is reversed. 
Again, the ‘average metrcpolitan company bas, approximately, 10 
times the plant capacity of the average provincial company. 

_ It is interesting in this investigation to note that modern ten- 
dencies in this country are decidedly in favour of the direct 
current system with a three-wire distribution; the number of 
direct current undertakings increased from 139 in 1901 to 214 in 
1902, and 260 in 1903. For these three years the alternating cur- 
rent stations numbered 67, 68 and 69 respectively. There are now 
established in Great Britain 13 two-phase and five three-phase 
stations, exclusive of power transmission stations. In 29 cases 
supply is given on two oreven more systems. Many of the alter- 
nating current stations have taken up the supply of direct current, 
others have added two-phase or three-pbase supply to their single- 

hase service, or bave changed over completely to one of these. 

he direct current system- appears to be in no immediate danger of 
supersession, in part owing to the raising of the voltage, and the 
conee quent possible extension of the service area. The number of 
voltages in use is somewhat confasing, and presents to the Stan- 
dards Committee а 01016 problem to solve. These voltages now 
amount to about 10, and out cf 289 examples of. pressures nearly 
one-third are declared at 230, more than one-sixth are given as 
220, while voltages of 240, 200 and 100 claim about one-eighth each. 
There are between 50 and 60 stations which revel in more than one 
declared pressure. The extent to which the change from one voltage 
to another has taken place may be judged by the fact that in 234 
cases the pressure is upwards of 200 volta; 64 supply current both 
above and below 200, and there are only 29 whose supply is entirely 
under 2С0 volts. 

Although at the present moment the efticiency of carbon glow 
lamps, and, in certain cases, of arc lamps, is not so great at the 
higher voltages, yet it cannot be gainsaid that the change of voltage 
has been a beneficial one both for the supplier and consumer. The 
supplier hss benefited through a more profitable use of his current 
conductors ; this benefit has considerably more than outweighed the 
expenditure in other directions that the change entailed. In many 
cases one of the large expenditures must have been in the purchase 
of storage batteries, for it appears tbat out of 330 stations, no 
fewer than 240 use these batteries to a greater or less extent. The 
only drawback to the change would appear to exist in the cate of 
small motors, | 

- Some remarks оп the methods of charging for current could be 
made, but I limit myself to pointing out that the number of lighting 
undertakings in which the maximum-demand system is employed 
alone is now 104 as, compared with 114 in 1902, or, say, 31j per cent. 
instead of 40 per cent. of the totals of the respective years. The 
maximum-demand system in conjunction with one or more other 
systems is used in 74 cases, asagainst 38 in 1902, or, say, 224 per 
cent. as compared with 133 per cent. A simple uniform-rate gives 
the corresponding figures of 70 and 63, representing 214 per cent. 
against 22 per cent. Iregret I have not been able to collect infor- 
mation with regard to private installations in Great Britain, which 
would prove sufficiently comprehensive. I have therefore decided 
to leave this portion of the subject alone. 

'There is still room for improvement in the carbon glow lamps. 
I am given to understand that 16.0.P. lamps for 400 volts and up- 
wards, with a life of 1,000 hours at an aversge consumption per 
candle of even 4 watts, can hardly be obtained as a commercial 


article. The production of the Nernst lamp seems to be improving, 
and its employment in a large number of towns for street lighting, 
and in mauy private installations, will enable people to thoroughly 
appreciate ite merits aud utility. I find that the most recently 
introduced pattern gives three-quarters of & caudle per watt when 
new. Nernst lamps are used by about 1,000 supply companies in 
the United States, the Hartford (Conuecticut) Co. alone employing 
about 4,000. In many cases these lamps are maintained by the 
supply company without extra charge, or at а nominal cost. The 
Osmium lamp of Auer von Welsbach is well spoken of for low vol - 
tages in some quarters. Twenty-five to 30-volt lamps have been 
made which show little diminution in light-giving power after 800 
to 1,000 hours burning. Apparently they absorb about 1:5 watts per 
candle, but are expensive to purchase. We shall doubtless hear 
more of the mercury vapour lamp associated with the name of Mr. 
Cooper Hewitt. 

While, with alternating-current work, the tendency is always to 
simplify the switch-gear to the utmoet, this does not seem to be 
universally the case in direct-current practice, at any rate, in the 
smaller public supply stations. Some of these rave elaborate plug- 
boards, numerous bus- bars, expensive battery regulators, and all 
sorts of alternative ways of doing the same thing. In many cases 
where these complications do not exist, not only the comfort of the 
staff but the eff:iency of the service are greatly increased. It 
appears to be forgotten that everything tending to simplicity has a 
beauty of its own which no complication can ever rival. In spite 
of the absence of any notable development in switch-gear, & very 
high standard has been attained by British designers, especially in 
heavy power and lighting work with alternating currents at high 
pressure. Following a totally different line from the Continental 
and American practice, our engineers have evolved apparatus 
which is at the same time safe, simple and reliable, while occupy- 
ing à minimum of space. . 

In the early days of the electrical industry when the range of 
possible distribution of current was restricted, the engineer had to 
seek а site for his generating station in crowded and expensive 
districte. То economise space he employed high-speed reciprocating 
engines aud water-tube boilers. At that period he could doubtless 
do this with advantage, as the generator units in use were, com- 
paratively speaking, small. To-day the units are larger and the 
range of possible distribution is increased. It is not, therefore, so 
necessary to follow the old practice, and in many cases to do во is 
inadvisable. 

Among the remarkable things of the year may be mentioned as 
in course of construction, four turbo-generators of the Parsons type, 
each rated at 5 500 to 8 280 Kw., and occupying а space measuring 
only 512 x 14 x 12 ft. A 6.500 gw. turoo-generating set is being 
built by Brown, Boveri & Co. which measures 59 x 10 x 10 ft. A 
Curtis turbine of 5,000 Kw. is running in Chicago; this turbine is a 
combination of the Parsons and De Laval systems and is arranged 
with a vertical shaft, a somewhat inadvisable design. In shape it 
is cylindrical, and, including turbine and generator, stands 25 ft. 
high with a diameter of 14ft. It may be interesting to note that 
there are over half a million н.р. of turbines in use or on order, and 
24 stations in this country use the turbine more or less. While 
referring to large unite, it may be of value to state that the Société 
Cockerill of Seraing is expected to show at the St. Louis Exbibition 
next year, a gas engine of 3,000 HP.; this engine will have two 
cylinders, each of 51 in. diameter, and will rua at 85 revolations per 
miaute. It is said that the Gasmotoren Fabrik Deuts is designing 
а 6,000 H.P. engine. 

With relation to electric driving in factories and ships, we all 
remember the excellent papers read before this Institution by Mr. 
Williamson and by the late Mr. C. E. Groves. The contribution of 
the latter was especially interesting to me, as it showed in a striking 
manner the progress in the employment of the electric current on 
sbipboard from the time of tbe Silvertowa Co.'s installation on their 
cable steamer Dacia, in 1879, down to the huge developments already 
reached at the time the paper was read. 

Among the recenf varied uses to which electromotors can be 
put may be mentioned gold mining at the Klondike, where they are 
employed in dredging, washing and conveying the material to the tip. 
Another instance is the driving of a rolling mill, where а 400-H.P, 
motor is coupled direct to the rolls. In a large plate-glass works in 
America there are four generating sets of 4,000 kw. each and one 
set of 350 Kw.; there are also 20 motors of 450 н.р. each and 20 of 
200 H.P. The three-phase system is in use at 5,800 volts with 
frequencies of 40 and 25 cycles per second. A large colliery in the 
same country has plant of 2,900 xw., the installation comprising 
44 mining locomotives and 75 miles of underground trolley wire; 
the power is transmitted at 5,600 volts, three-phase, 25 cycles per 
second, but is converted for use at 275 volte. At the Carnegie Works 
electricity is used for almost everything requiring power, and it is 
stated that in the Homestead Steel Works, of Pennsylvanis, by the 
aid of electricity 4,000 men make as much steel as is made at Krupp's 
with 15,000 men. 

Bince the establishing of the Portrush electric tramway in 1883, 
the electrical engineer has encroached on the field of the tramway 
engineer, апа consequently the purely tramway work, ав apart from 
the electrical work, has often shown the mark of the active, clever, 
but untrained mind, impossible curves and grades being attempted, 
aud unnecessarily expensive work being done. There has been some 
advantage in this, no doubt, as the experience gained by these 
works, althongh expensive, has tended to improvements in 
practice. There is ап American manner in this mode of pro- 
cedure which leads to a free use of the scrap heap. The individual 
suffers, but the community eventually gains by the survival of 
the fittest. It is, I suppose, a rule which applies, and must 
apply, to all young nations and industries. The rough and tumble 
while it lasts is interesting and exciting, and doubtless drives 
the workers to put their best foot foremost. The golden rule, “ Be 
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sure you are right, and go ahead," is the best to follow but it 
often happens that one dies and is taken from the arena before 
even the part of the rule is complied with. On the whole, 
therefore, it is perhaps as well that chance should be allowed 
to play its part, and that activity and energy should not be 
troubled with & too severe bearing-rein. The rule before cited 
should probably be modified in the manner of the saying of the 
northern farmer to his son, and should read, “ Be sure you are right 
and go ahead, but go ahead.” І think this has been the motto that 
has been adopted by electrical engineers since 1877, with the 
much desired effect that sufficient improvement has been made to 
enable the electrical barque of this country to be steered into still 
water for а time. This happy condition does not, I believe, exist in 
Germany or America, where apparently there are more heads to be 
broke." We have been toiling up а steep hill for many years, and 
the time has now arrived when we should stop and survey the land- 
scape as а whole, instead of narrowing our view to the particular 
point towards which we happen at the moment to be ascending. 
Already many of the paymasters are questioning the scrap-heap 
theory, as they know by experience that this is often evolved from 
nothing but а craving for change, and а want of appreciation of the 
true value of money on the part of their advisers. I make these 
remarks with no desire to convey the idea that work in this country 
is not carried out conscientiously and well, but rather with the view 
of suggesting a curbing of the expenditure of money which produces 
а semblance for the moment of unbounded prosperity, while in 
reality it only means riding full баор for a fall. If the fall should 
oocur, the many men who are entering our ranks every day and 
swelling our numbers, will find their prospects blighted owing to a 
disturbance of the trust which is placed їп the electrical engineers 
of to-day by those who supply the sinews of war. I, therefore, 
think it incumbent on every electrical engineer to carefully weigh 
every recommendation he may make, not from the point of view of 
immediate, but rather from that of ultimate efficiency, and to deal 
with every possible factor in drawing his estimates. The papers 
read, and the discussions which take place in this hall, and in the 
meeting places of our local sections, tend to this end. 


(To be continued.) 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, $c., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express. | 


“ Bure ” writes:—"I should like to take advantage of your legal 
column to ask if it ie legal for any company supplying electrical 
energy, to use premiums obtained on the issue of shares for any 
other purpose than a reserve fund." 

„„ Without having an opportunity of consulting the memo- 
randum and articles of association of the company referred to by 
our correspondent, it is difficult to answer his query. It is no doubt 
usual for the premiums paid upon shares issued at a premium to be 
devoted to the reserve fund, but unless the compauy are bound by 
а clause to this effect in their memorandum and articles, there seems 
to be no reason why a premium, which is really a profit on the issue 
of shares, should not be devoted to any purpose. Such profit is cer- 
tainly not capital, for it need never be repaid. 


NEW PATENTS APPLIED FOR, 1903. 


Oomplled expressly for this Journal b . P. Tnonrson & Co., Electrical Patent 
Agents, » High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed, 


23,686. “An improved fog or danger signal for steam or electric railways.“ 
A. JOHNSON, November 2nd. 


23,712. "Improvements ір the manufacturing of dry batteries." Н. NERMER. 
November 2nd. 
23,715. "Improved apparatus for operating railway signals and points by 
electricity." E. M. T. BoppAM, November 2nd. 
28.716. Improved electric interlocking apparatus for operating electrically- 
worked signals and points." Е, M. T. Buppam. November 2nd. 
28,717. Improved method of operating electrically-worked signals by means 
of contacts made by moving trains." E. M. T. BoD DAU. November 2nd. 
М с „% Improvements in electrical indicators.“ L. P. С, Hopsox. Novem- 
er 2nd. 

W. 750. Improvements in or relating to electric signalling apparatus for 
railways.“ E. DAN NI ELS. November 2nd, (Complete.) 
23,767. “Improvements in galvanic batteries.“ 
GENERATOR Co., Lib. 
November 2nd, ‚ 

28,780. * Insulated cam for contact breaker of internal combustion engines.“ 
H. A. MEREDITH. November 3rd. 

28,838. “Improvements in electrical resistances.” P. M. A. MATTHEWS. 
November 3га. 


28,861. Improvements in clectric craces," БтотцЕнт & Pitt, LTD., and W. 
Pii. November 8га. 


28,868. ‘‘ Mercury electrolytic apparatus speoially applicable to electric 
meters and electric switches," E. рс Bois and Tuc Reason MANUFACTURING 
Co., LTD. November 3rd. 


THE Hatsey ELECTRIC 
(Ihe Halsey Electric Generator Co., United States.) 


28,8604  '" Method of effecting a phase-shift of 90° or more between the 
pressure and the field in the shunt circuit of alternating current meters,” 
1 ка: (Siemens-Schuckert Werke G. m. b. H. Germany.) November Brd, 

omplete.) 


28,862. ‘‘Improvements in electric fog recording and like apparatus." 
H. уох KOHLER., November 8rd. (Complete.) Ё j 


23,883. ‘‘Improvements relating to electric distribution systems.” J. H, 
HALLBERG. November 8rd. (Complete.) 


23,915. ‘Electric light adaptor for reading lamps." 
November 4th. 


23,928. 1 means applicable for use in automatically cutting out 
resistance in alternating current electro-motors." J. Bush. November 4th. 


23,956. ‘Improvements in connection with vacuum brake apperatus for elec. 
trical and other railways.“ J. GRESHAM and Н. ALBERT. November 4th. 


23,961, “Improvements in meters for use in connection with electric heat- 
ing systems, and other systems or apparatus consuming energy, or for record- 
ing periods of time." Е. CUNLIFFE-OWEN, E. W. J. MacpoNaALD and A. F. 
HARMER. November 4th. ^ 


23,978. "Improvements in and relating to overhead electric current con- 
ductors,” E. GiRAUvD. (Date applied for under Patents Act, 190), November 
bth, 1902, being date of application in France.) November 4th. (Complete.) 

23,987. Improved electric ignition devices for gas engines, oil engines and 


ceu motors," Е, рь LA Roc RENDELL and G. A. MINSHALL, Novem- 
er 6th. 


28,988. Improvements in the means for electrically-operating switches and 
other apparatus." Н. J. FULLER. November 5th. 


24,028. ''Improvements in or relating to electric aro lamps or mercury vapour 
lamps, or the like." C. О. Bastian, November bth. 


24,025. ‘‘ Improvements in printing telegraph receivers.“ 
November 5th. 


24,055. ''Improvements in apparatus applicable for use in connection with 
telephones and other purposes.“ J. A. GAMBLE. November Sth. 

24,088. ''Improvements in electrical apparatus used in propelling autocars 
and other vehicles, launches, and the like.“ E. S. G. КЕЕЗ. November 6th. 

21,009. ''An apparatus for limiting electric currents." J. AzABOLA, Novem 
ber 6th. (Complete.) 

24,102. “Improvements relating to electric ignition apparatus for motor- 
cars, motor-cycles, and the like.“ W. W. G. Webs, J. HarL, C. H. OFFORD 
and A. C. BAkFIELD, November 6th. 

Б sig "Improvements in electrical machines.” B. С. Moro. Novem- 
er 6th, : 

24,127. ‘Improvements in electric bath tubs and in electrodes therefor.” 
J. ZwiEBEL. November 6th. (Complete.) 


24,129. ‘‘Improvements in the structure (of alternators.” 
November 6th. 


24,130. '* The U. K. I. electric dental and manicure engine." F. W. GovLp. 
November 6th. 

24,144. “Improvements in electrically-controlled valves." О. JUNGGEREN. 
(Date applied tor under Patents Act, 1901, November 15th, 1902, being date of 
application in United States.) November éth. (Complete.) 

24,200. A portable electric fan." M. Mancowskr, (R. Klemm, Germany.) 
November 7th. | 

21213. ‘‘ New or improved means for controlling are lamps." H. J. HADDAN, 
(The firm trading as S. Zielenziger, Germany.) November 7th. (Oomplete.) 

21,2216. ‘Improvements in cut-outs having two or more fuses.” T. H, 
MansH and H. H. S. MaksH. November 7th. 

‚ 24,217. '‘ Improvements in and relating to automatic fuse cut-outs and cut- 
ins.“ T.H. MansH and Н. H. S. MassH, November 7th. 

24, 220. Improvements in eee for lighting gas lamps by electricity.” 
О. GERGACBEVIC8. November Tih. 

21,923. “A device constituting a combination of an electric lamp with & 
lighter for cigars and the like.“ J. Е. WALLER. November 7th. 


А 30236. " Improvements in electric arc lamps." W. J. Davy. 
th. 


W. L. Muzenx. 


J. D. МнітЕ, 


А. P. ZAxI. 


November 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompsos 
and Co., 899, High Holborn, W. C., and at Liverpool, price, post free, 9d. 
(In stampe), 


1903. 


BRAKE APPARATUS OF ELECTRIC RAILWAY AND TRAMWAY VEHICLES. The Johnson: 
Lundeil Electric Traction Co., Ltd. (J. G. V. Lang, Germany.) 9,564. 
February 8rd. 


TRANSMISSION SysTEM8. E. E. Clement. 2,598. February 8rd. 


SWITCH-OPERATING DEVICES FOR CONDUIT SysTEM6 OF ELECTRIC TRAMWAYS AND 
Raitways. J. D. Edwards. 2,644. February 4th. 


RATCHET-OPERATED ELECTRIC SwircHES. W. Kingsland. 2,774. February Sth. 


SPEED REGULATION OF CoN TIN Vous CURRENT ELKcTRIC Motors. Е. S. W. 
Moore and T. L. Boyden, 2,980, February "th. 


TELEPHONE APPARATUS. R. B. Ransford. (The Kellogg Switchboard and 
Supply Co., United States.) 3,072. February 9th.. - 


TELEPHONE APPARATUS. R. B. Ransford. (The Kellogg Switchboard and 
Supply Co., United States.) 8,073. February 9th. 


TELEPHONE APPARATUS. R. B. Ransford. (The Kellogg Switchboard and 
Supply Co., United States.) 8,074. February 9th. 


ELEcTRU-PNEUMATIC VALVES FOR PNEUMATIC RAILWAY SIGNALLING SYSTEMS 
E. C. Irving and J. P. O'Donnell. 3,078. February 9th. 


CoiN-FREED APPARATUS, F. Н, Urry and W. Haydon. 3,172. February 10th. 


TrrrchRAPHY. R. B. Ransford. (The Delaney Foreign Co., United States.) 
3,188. February 10th. 


Arc Lamps. J. А. Rignon. 3,198. February 10th. 


ELECTRICITY МЕТЕВ. Theiler & Co. 8,274. (Date applied for under Patents 
Act, 1901, February 15th, 1902, being date of application in Switzerlend.) 
February Hth. 


SWITCH oR CIRCUIT BREAKER. F. Testor. 8,458. February 18th. 


WIRELESS AND OTHER ELECTRIC APPARATUS ACTING ON TYPEWRITERS. G, 
Musso. 8,695. February Ich. 


Arc Lawrs ELECTRODES. M. Lilienfeld. 8,698. February 17th. 
GUARDS FOR TROLLEYS OR ELECTRIC COLLECTORs, C. O. Prince. 8,745. (Date 


applied for under Patents Act, 1901, September 2nd, being date of appli- 
cation in United States.) February 17th. 


CERAMIC COVER FOR ELECTRIC CABLES. С. Bodniec, 8,845. February 18th. 


RELEASING AUTOMATIC MECHANICAL DEVICES AND THE LIKE BY Соч FREED 
WIKLLESWLY TRANSMITTED ELkciRic Waves. C. G. Smith and T. Harrison. 
8,92). February 19th. 


Morons FoR ELECTRIC VEHICLES. С. де Kando. 8,989. February 19th. 
Evectric BAITERIES. W. R. Goddard. 4,039. February 20th. 


ELrcrRo-MacsNETIC SAFETY Ост-оств. P. Jensen. (Dr. G. Langbien & Co, 
Germany.) 4,083. February 20th. 


Lawr-HOLDERS AND THE Lire. H. Hirst and T. H. Bacon. 
21st. 


ELECTRIC INCANDESCENT Lamps, C. C. Regnart, 14,764. July and. 


4,146. February 
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THE ELECTRICAL FIRE BOGEY. 


DESPITE the many occasions on which this cry has been 
raised by the gas fraternity, and the searching exposures 
which have been given of the sort of evidence usually 
characterising the stories, our contemporary the Jowrnal of 
Gas Lighting returns to the charge in quite the old manner, 
in its issue of November 10th, through the mouth of its 
Sootch correspondent, who works himself into a very excited 
state on the dangers of electricity in particular, and the 
wickedness of municipalities in general. On the latter 
point we have nothing to say, merely remembering en passant 
that gas manufacture is largely in the hands of companies. 
With the former matter, also, we should be content to be 
amused and pass on to the order of the day, were it not that 
such statements as the one in question often reach ignorant 
ears and accomplish just that mischief for which the wieh is 
father to the thought. Again, there is always the feeling 
when dealing with such unscrupulous opponents as the gas 
fraternity have shown themselves to be, of falling between 
the Scylla of silence gives consent and the Charybdis of 
“gus s'ercuse s'accuse;" under all the circumstances we 
think it best to take up the cudgels for electricity, and 
whenever possible, as in the present case, to carry the war 
into the enemy’s camp, by exposing the hollowness of the 
foundations oa which such stories are built up, and showing 
the true cause of many mysterious fires. a 

_ Let us examine first the statement of this worthy cin 
gentleman. This is how he begins :— 


Two things have happened in Scotland this week, from which, 
when read together, may be derived a most cogent warning regard- 
ing a danger which may be found in some phases of municipal 
activity. Last night a fire broke out in a range of gigantic ware; 
houses in Buchanan Street, Glasgow, and in the space of three hours 
damage was done'to the amount of, it is estimated, £120,000. : 


The other thing, by the way, occurred at, Falkirk, and 
was. а successful action:against the Corporation for negli- 
gente, whereby plaintiff's works were flooded. Plaintiff 
obtained a verdict for £3,000, and whilst this matter docs 
not concern us, it is taken by the Scotch correspondent as a 
peg whereon to hang municipalism, and so bolster up his 
argament in the fire case. N ow let us вее how he proceeds, 
Having. fired off his big gun of £120,000 damage “ш 
the space of three hours,” he continues :— — — 


The Glasgow catastrophe was the result, it is believed, of the 
fusing of an electric wire. I find that in all the accounts I have 
been able to see of the matter, the origin of the fire is never alluded 
to, except me one ee in which the сонно wite еру їз 
given, 


At last, the cat is out of the ‘bag. “It is believed” ig 
almost as good evidence as the fact that of all the Glasgow 
papers cnly one was righteous ; and that one, it appears, 
only gave an electric wire theory. It may be objected that 
all this. is mere innuendo ; во it is, but therein lies the mis- 
chief. Statements of fact can be inquired into; dark hints, 
even with the weight of evidénce against them, Kave the 
C 
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impression in the minds of the ignorant that there must be 
something in it, you know." However, our Scotch gas friend 
proceeds first of all to draw a red herring across the path of 
his suggestions by pointing out the dire mystery attached to 
what he has noticed—namely (tremble, ye Fire Brigade 
Superintendents), the disappearance in recent years from 
reports of fires, of the statement of their origin. Here are 
all the elements of a deeply laid conspiracy. But now he 
returns to the cbarge—the electrical one—and taking 
as a fact what he previously threw out ава mere suggestion, he 
proceeds with his case as follows :— 


I suppose it will be easy to admit that it would be unpalatable to 
those who supply current to have it announced that such a dire 
disaster as this in Glasgow was the outcome of a defect in the 
electric light arrangements. This observation has all the more force 
when the supply of electricity is in the hands of the Corporation. 
Fire Brigades are Corporation servants ; and it would be, to say the 
least of it, unsavoury conduct on the part of one department to do 
anything which might check the growth of another. I assert that, 
whether it be of intention, or whether it be on accouvt of the 
greater subtlety of fire causes, we are not so fully informed upon 
the subject of origin as we used to be; and when, as in the case of 
this Glasgow fire, we find that, deriving their information from a 
common source, only one newspeper ventures to give the reason 
which was authoritatively furnished to them, 16 is proved that there 
is a desire to put out of view what might not be appreciated by the 
Electric Light Committee. The decision in the Falkirk case comes 
in with great pertinence here. If the Corporation of that borough 
are beld liable for loss arising through an extraordinary strain being 
pat upon a sewer, it is not a far cry to the holding of the Corpora- 
tion of Glasgow liable for loss arising through a defective electric 
light fitting. The deficit in the working of the Glasgow Corporaticn 
Electricity Department last year was over £13,000. If fire claims 
come to be made a charge upon the department, when may the day 
arrive when deficits will be unknown? We may say, Never." In 
writing this, I fully realise that the extent of the risk, which ma 
not be new, but which is certainly emphasised by the Falkirk 
decision, will depend greatly upon the extent of the service wbich 
the Corporation provide. Liability will only go as far as the 
Corporation themselves go. If they stop short when they reach the 
boundary of the customer's premises, they will not be responsible 
for anything which may happen inside. But if the Corporation, by 
themselves or by arrangement with companies or contractors, 
extend their control over the wiring of interiors, they cannot escape 
the consequences of defect in such work. It is here that the warn- 
ing note must be raised. The Corporation of Glasgow do not wire 
premises; but they supply lamps and fittings" in connection with 
а change of voltage, and they have power to hire out motors and 
accessories. In all of this there is room for much liability, according 
to the terms of the agrecments with the customers. | 


We apologise for quoting at such length, but it is only to 
Bhow the mischievousness of the whole line of argument. 
Firstly, the fire is an electric one on no tittle of evidence ; 
secondly, the mystery of omission of origin of fires from 


reports ; thirdly, collusion between two municipal services 


to suppress the truth ; fourthly, the Falkirk peg to frighten 
canny Glaswegian ratepayers at the liabilities they may incur 
through eleotrical supply. Very clever and also ingenious— 
not to say ingenuous as well—for when the matter is 
examined, the whole argument falls to the ground like a 

k of cards. | 

If the Scotoh correspondent had taken the trouble 
to inquire into the matter, his weekly letter would 
have been а great deal shorter. In the first place, 
there is no support for the statement that, “.... 
deriving their information from common source, only 
one newspaper ventures to give the reason which was 
authoritatively furnished to them. . . ." Who furnished 
the reason authoritatively ? А few sentences before, it was 
* the electric wire mer: , which only one paper gave. 
Now, the statement in question was made by а Glasgow 
halfpenny paper, and it was based simply on the idle чой of 
an employé of the firm in whose premises the fire started ; 
he seems to have stated that he did not know in the least 
what could have been the cause of the fire, unless it was that 
one of the electric wires had fused somewhere! There is a 
a great distinction between probability and actuality. 

We understand, also, that the cíficers of the Fire Brigade 
вее absolutely no reason whatever to attribute the cause of 
the fire to electricity. Of course our Gas contemporary will 
see here evidence of s ꝓpressio veri, and it will rejoice to 
hear that there was act tally evidence of a short-circuit on 
the feeder in question, after 10 o'clock. But let us rudely 
dash these false hopes to the ground; the fire broke out more 
than an hour previously, and was the cause and not the effect 
of the short-circuit. What is more, there was no one in the 
building at the time of the outbreak, or after, who could 
gtve any reason for the cause of the fire, which might have 


been due to the heating apparatus, or to some carelessness on 
the part of those last there. Thus falls to the ground the 
whole argument and elaborate theory of our gassy friend, 
who is, of course, quite oblivious of the fact that more fires 
are caused every week by gas explosions than are even attri- 
buted to electrical agencies all the year round. 

If we take the trouble to inquire further into the causes 
of mysterious fires (not mentioned in reporta !), we think 
that the electrical faculty can give the gas interests some 
information ; and let us at once premise this by stating that 
the supply authority can hardly be held responsible for what 
occurs on consumers’ premises when they supply new lam 
and fittings, unless in the process of conversion the supply 
authorities cause wiring or fittings to be altered, and that 
negligently. It is frequently the case that the gas fitter has 
come into premises after the wiring cantractor, and has 
deliberately mixed his compo tubes up with the steel tubing 
containing the wires. What is the result if there does not 
happen to be a good “earth” on the section of steel tubing 
touched, and the insulation within has been slightly damaged, 
or even put under mechanical strain? A small hole is burnt 
into the compo tube, from which the gas immediately issues 
and is ignited. The flame then melts the compo, and commences 
to travel back along the route of the pipe, which is generally 
between joists or behind a match lining. Whilst such 
accidents do not in any way excuse the wireman for careless 
work, they condemn the system of running gas in compo 
tubes without in any way troubling to find out the risk in- 
curred by ignoring the presence of electric wires. Sach 
accidents are known to electrical engineers to be of frequent 
occurrence; and if any blame can be attached to the 
wiremen, they are honest enough not to cry out that it was 
gas that did it, albeit had the gas not been there the electric 
wires in themselves would not have caused the accidents. It 
is, perhaps, sufficient to warn all those having electric light 
in their houses to insist on having compo gas pipes removed 
if in close proximity to the wires; and if new pipes have to 
be run, that these should be of iron barrel. dii n 
it is useless to expect architects, who live in a world 
of their own (except when electrical fittings have to 
be bought), to take any heed of this danger from gas; bat 
we hope the insurance companies will take note of what has 
been common knowledge for some time. It is for them, 
whilst rightly teking every precaution to see that electric 
wiring is properly carried out, to observe also that the con- 
sumer's premises are properly protected from fires caused by 
gas in the manner indicated. Before our Gas contemporary 
discovers another mare’s nest, we think it could, with advan- 
tage, take steps to remove all causes of suspicion from the 
methods employed by its own people. One thing is certain ; 
the competition of electric light will not be stopped, or even 
hurt, by such stories as we have exposed. 


A Modern WE have before us a copy of a speci- 

Autocrat. = fication recently isssued by the resident 
electrical engineer to the Horngey Urban District, Council. 
We should be sorry to think that it illustrated the working 
of the biological principle of “ Reversion to Type,” for 
we hope that the original business instinct of the race 
had, at any rate, a larger element of juatice in it than the 
actual phrasing of the document before us leads us to 
suppose that it possesses to-day. When so many efforts have 
been made to standardise in the electrical industry a few at 
least of the principles of fairness, it is disheartening to find 
such demands as the following :— 

The engineer to be sole judge in case of dispute. 

The engineer to have full power to terminate contract at 
any time on giving seven days’ notice, if the work is not to 
his satisfaction. 

The engineer to have power to delay or refuse payment 
without appeal, if in his opinion the goods are not satis- 
factory. 

These stipulations are in direct conflict with the letter 
and spirit of the proposals of the Institution of Electrical 
Engineers, as well as the practice of the most trusted 
members of the profession. We have repeatedly pointed 
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out the injustice as well as the absurdity of опе of the 
parties to a dispute acting as the sole arbiter, and we hope 
that the day is not far distant when such a proposal will be 
held to be beneath the dignity of any member of the 
profession. 

It is, however, not the general conditions alone that ve 
have to condemn. The subject matter needs much revision 
before its meaning can be fully understood. It is true that 
the compiler had a fear of such a result in his mind, for in 
one of the clauses of the general conditions he offers an appoint- 
ment, if deemed desirable, to clear up any obscure point. The 
specification is for the supply of meters, demand indicators, 
and fuse boxes. The wording of the section relating to 
meters is fairly clear, but the alteration of a few words hardly 
renders it a model specification for demand indicators, 
especially when many of the sentences specifically refer to 
meters which are not demand indicators at all. й 

The latter part of the specification deals with fuse boxes, 
and is accompanied by a litho. It is unfortunate that many 
of the роши préferred in the specification are contradicted 
in the drawing; thus, in the specification, the case in one 
piece, and closed chamber ” fuses, are asked for, while the 
drawing goes rather ont of its way to show a sealing 
chamber bolted to the fuse box and an open-type copper 
wire fuse. | l 

Then again, the engineer claims the right of varying to an 
unlimited amount the value of the order with regard to meters 
and demand indicators, without giving the contractor the 
opportunity of revising his price. He also, though this is a 
small matter, specifies in detail and issues a drawing showing 
his requiremente, and then proposes to make the contractor 
responsible both for possible patent infringements and also 
for non-compliance with Board of Trade requiremente. 

It would not be difficult to point out other peculiarities, 
but why proceed? We live to learn; perhaps in 
the future the compiler of this specification may come 
into line with his fellow engineers, and by precept and 
example endeavour to guard the profession from the possi- 
bility of any imputation of unfair or unjust dealing. 


THE discovery by Curie and Laborde 
that a gramme of radium gives out con- 
tinuously 100 gramme calories of heat per hour, revealed one 
of the most remarkable properties of this wonderful metal, 
and has given rise to much speculation as to the source of 
this large output of energy. The idea till quite recently 
was, that the heat was due to the conversion of the kinetic 
energy of the particles thrown off by the disintegrating 
atom of energy, but some experiments made by Rutherford 
have led Schuster to the conclusion that this view is erro- 
neous. The radium atom, as is now well known, in breaking 
up throws off positive and negative electrons, and leaves a 
residue of the original atom, which forms the atomic basis 
of a gaseous “emanation” which, in turn, breaks up into a 
new material known as “excited activity,” so called from 
the phenomenon to which it gives rise. This excited 
activity" has been supposed by Rutherford to represent 
three steges of disintegration, and the radiation from the 
final form (possibly helium) consists almost entirely of the 
minute negative electrons or corpuscles. What Schuster has 
demonstrated (see Nature, November 19th, 1903) is, that 
it is the radiation from this final residue left from the dis- 
integration of the radium atom, which gives rise to the 
greater part, if not the whole, of the continuous heating 
effect of radium. The higher velocity of the negative elec- 
trons evidently more than compensates for their deficiency of 
mass. The process ap to be analogous to а bullet fired 
from a gun; the bullet, though smaller in mass, is much 


more striking in its external effecta on account of its higher 
velocity. = 


The Heating Effect 
of Radium. 


THAT mechanically-joined tramway rails 
are doomed is a conclusion long since 
reached by the engineer who is abreast of the times, but 
there are few indications, at, present, that the time is at hand 


Continuous Raile. 


when fish-plates and bolts, and the myriad patented sole- 
plates and joints, will be less common than the welded con- 
tinuous rail. We believe that engineers and managers are 
alive, as a rule, to the extreme desirability of a sound welfed 
joint, but they have been chary, and rightly so, of recom- 
mending any system on which Time has not played his most 
destrnotive part. Tales from America of the cast and the 
electric weld have been none too reliable, and nowhere elte 
has experience with either been extensive or prolonged. 
Moreover, it would seem that the cost of the plant for eitber 
system is too large either for purchase or hire by any but 
the largest companies. Indeed, the whole rolling stock of 
many British undertakings does not involve the capital 
outlay required for an electric welding plant. | 
Everyone has been attracted by the idea of the Goldschmidt 


_alumino-thermic weld since its publication, and all but every- 


one has been waiting for some demonstration of its practical 
value. What experience there is up to date—and some of 
it dates back four yeare—scems to be very much in favour 
of this simple joint, and Leeds, Glasgow, Nottingham and 
other towns, are introducing it to the British tramway 
world. 

The nature and application of thermit should be well 
known to our readers, but for a clear, well-written and 
illustrated treatment of the whole range of the thermit 
process, we commend the article оп Alumino-thermics by 
the originator of the process in the current number of 
Electro-chemical Industry. There it is shown that although 
finding a special field of usefulness in rail-welding, the thermit 
process may be adopted wherever metallic fractures have 
occurred, or where two metallic surfaces are to be intimately 
joined. Instances are given where repairs usually involving 
enormous expense, such as making good the broken stern 
post of a large screw steamer, or welding a broken crank- 
shaft or tail-shaft in place, have been executed at а mere 
fraction of the normal cost. 

It is in the manufacture of iron and steel that the most 
interesting example of the value of thermit re-action is to 
be seen. By the introduction to the body of molten metal 
in a foundry crucible of special thermit alloys, new con- 
stituents, such as titanium, manganese, nickel, &c., may be 
added with the certainty of perfect distribution, and the 
same * box" method of causing an intensely concentrated 
heat reaction is being used with much success to reduce the 
loes hitherto brought abont by the large cavities in the heads 
of steel ingots. 

In the field of metallurgy, many other benefits have been 
derived from the use of thermit alloys. It is stated that 
welding rail-ends with thermit is performed more quickly 
than when making a mechanical and electrical joint with 
fish-plates and bonds, but the comparative cost is not given. 
The solid joint will need to be much more expensive 
than the mechanical joint before it becomes really dearer, 
and we recommend those many unfcrtunates whose rail 
joints are dropping to see what they can do with thermit. 


ELSEWHERE in this issue we reproduce 
part of Mr. Hibbert's paper on the 
Edison storage cell for automobiles, describing the results 
of his protracted observations and experimente, which was 
read before the Institution of Electrical Engineers last night. 
We hardly need say that Mr. Hibbert’s expert knowledge 
of accumulators, and his independent position, lend to his 
opinions an authority which cannot be gainsaid, and, there- 
fore, the fact that he has no fault to find with the 
performance of the cell, either on the road or on the bench, 
must be regarded as of the greatest significance. Evidently 
the Edison cell is destined to ocoupy.a prominent place in 
the electrical industry, and as we ale credibly informed 
that by a trifling change in its construction a very consider- 
able improvement in ita output has been effected, we may 
look for even better results in the future than those described 
by Mr. Hibbert. The development of electric automobilism 
is a matter of the first importance to the industry, and every 
advance towards this object ought to be heartily welcomed. 


The Edison Cell. 
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THE DESIGN OF DIRECT-CURRENT 
MACHINERY. 


By VAL. A. FYNN. 


(Continued from page 809.) 


THE writer advocates the choice of steel for the poles in order 
to get the shortest possible mean length of turn for the field 
coils, and for the same reason the round pole is preferable. 
The use of laminations, however, precludes this shape, £0 
we must do the next best thing, and make the body as nearly 
square as possible. l | 

The use of a steel pole with a steel frame presents no 
difficulty, but when used in conjunction with a cast-iron 
“гате or yoke introduces a complication. At the point of 
transition from steel to iron, the latter will, under normal 
conditions of design which allow for a density in the pole 
body at that particular point of some 16,000 to 17,000 
lines per cm?, become absolutely saturated, introducing a 
very appreciable and useless resistance into the magnetic 
circuit. This condition will find expression either in an 
increased weight of field copper, or, provided the field coil 
cooling surface is sufficient, in a decreased efficiency. 

Whenever no special constructive means are taken to 


remedy this defect, it will be least apparent when the con- 


struction (fig. 5) is adopted; the seating for the pole being 
circular, presents the greatest possible surface under the 
circumstances, and the choice of a bolt of an abnormally’ 
large diameter will further help in the same direction. 

It is easy to tool this seating, and it obviates the necessity 
of a steady pin. When a steel frame is used, fig. 5 again 
shows the most suitable construction. 

The next step is shown in fig. 6. 
choking effect at the transition section, but introduces still 
more tooling, since the pole-shoe is made removable in order 
to get the coil into position. Here this pole-shoe can be 


4 Fra. 6. Fia. 5. 
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made laminated ; but even the neatest construction for such 
shoes entails a gocd deal of tooling, and electrically falls 
short of the totally laminated pole. . T 

A farther method is given in fig. 7, which also shows a 
good type of laminated pole. This construction can be 
applied equally well to a solid pole, and shows what 
is theoretically the best solution; as far as amount of 
tooling is required, even when the disc is not recessed, it 
stands a little behind fig. 6. The seat for the steel disc A is 
tooled at the time when the frame is on the boring bar and 
having the holes drilled for the bolts в. Fig. 8 is a 
possible simplification of the previous case when solid poles 
are used. 

Should it become necessary to provide means against 
excessive cross magnetisation, there are only two ways;open 
which yield results ia proportion with the increased cost 
they necessitate. The one is complete magnetic separation 


This gets over the 


of pole body and frame, fig. 9, and the other is the pro- 
vision of & series winding enclosing the armature, and 
embedded in slots placed close to the air-gap in the pole- 


Ав we shall see later, such measures can only be of use in 
the small machines we are dealing with in special cascs, as, 


Fig. 9. Еа. 10. 


for instance, when an exceedingly wide varietion of speed is 
required, and is to be obtained by regulation in the field 
only. y - | 
For the mechanical construction of the exciting coils, the 
writer strongly advocates the. use of ready-made formers 
moulded of non-hygroscopic material and stiffened with 
metal insertions, and would remiud designers of the import- 
ance of proper end connections. | 

‚ Fig. 10 shows a style which has been found to give perfect 
immunity from breakdowns, a being a thin wooden or fibre 
disc with a radial slot in it, allowing the well insulated end, 
b, to be brought out and keeping it free from the pressure of 
the other convolutions. Both ends are soldered round two 
or three turns and consist of well insulated copper strips. 
The top end, e, is carried away under the top layer so that 
any pull exerted shall not come directly on to the turns to 
which it is soldered. 

When rectangular вро: 1з are used it is of great importance 
to see that the sides are“: de strongly convex (fig. 11), as 
it is quite impossible to make the copper wire lie closely to 
a straight surface of any length. Vibration causes these 
loose wires to damage their own insulation and a breakdown 
resulta. 

Efficient insulation between shunt and main is often a 
difficult matter. The arrangement shown in figs. 11 and 
12, and devised by the author, has given absolute satis- 
faction. The little brass supporte shown in detail in fig. 12 
are held in place by means of binding wires at a. 

The greater part of the insulation is air, and both coils 
are very well cooled. The main coil is wound on a former 
and forced on to the small brass supports, being insulated 


Fig. 12. 


Fia. 11. 


from these by micanite, whilst the ou themselves are 
again insulated from the shunt coil by the same material. 
The writer thinks that terminals shonld always be used, and 
in his opinion their correct position, in the case of motors, is 
inside the frame, well out of the way of possible accumula- 
tions of oil or water, and out of reach of accidental, contact 
or interference. Short cables should be taken from these 
terminals to the outside throngh glands, and the mains 
soldered to these. Armature and field windings should not 
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be interconnected inside the machine, but their respective 
enda brought out separately. 

The modern bearing leaves little room for improvement, 
and the spherically-supported bush with ring lubrication 
could only be bettered by the introduction of a con- 
centrically-adjustable ball bearing. The friction loesen. 
which are quite an important item in small machines, would 
be very materially reduced, and the necessary attendance still 
further minimised, whilst a saving in space would be effected. 
There is no reason whatever why the cost of such bearings 
should be prohibitive when they are once taken up by 
specialists and made in quantities. 

Turning our attention to the shafts, the author still keeps 

coming across very poor designs. He has found many 
illustrations of Mr. Fischer-Hinnen’s contention that the 
portion of a dynamo shaft which is subject to the heaviest 
strain is that in the neighbourhood of the commutator. 
The empirical formula reproduced below, which has 
found such favour on the Continent, actually gives very 
reliable results for ordinary sizes, provided the so-called 
constant is judiciously varied. The values for c, which have 
been found suitable for the sizes under discussion, vary from 
10 for the smallest to 7°5 for the largest. 


Diameter in inches = с * E. P. (normal) 
revs. per min. 

In settling these values for c we have borne in mind 
that the machines under discussion, when used for crane 
work, with suitably altered windings, are asked to exert a 
torque fully 2 to 24 times the normal. 

Having settled the diameter of shaft through the com- 
mutator, we make it at least equal to this through the 
armature, and then step down to the journals at each side, 
allowing for the necessary shoulders ; in this way a shaft 
diameter through pulley end bush is arrived at, equal to 
about 80 of the diameter through commutator. The 
length of the journal can now be settled, figuring to obtain 
a normal value for the pressure per square inch with due 
allowance for the generally high speeds and possible increased 
pull due to eccentricity. As а guide, we may say that the 
journal diameters obtained on these lines generally neceasi- 
tate a length at the pulley end from 2} to 24 times the 
diameter. 

When the armature laminations are mounted directly on 
the shaft, it is necessary to allow for a key surface fully 50 
per cent. in. excess of ordinary conditions. The surface 
against which these keys drive is composed of a series of 
extremely sharp edges which, if the pressure is at all exces- 
sive, very soon cut the key very badly. The play thus 
obtained enables them to score the shaft as well, and very 
soon the core becomes so loose as to necessitate rebuilding or 
the insertion of a new shaft. 

The commutator still affords the most difficult mechanical 
problem in dynamo construction, and the imperfections of 
that important part are responsible for a great proportion of 
the trouble experienced. The insulation should, of course, 
be made up of mica and micanite only, and especially where 
high voltages are concerned, the length -of path over the 
insulation, from current-carrying parts to frame, should be 
ample. 

The commutators should be built on sleeves, and these 
ought not only to be positively driven by means of a key, 
bat also prevented from moving lengthways along the shaft ; 
disregard of these rules leads to broken wires. If there is 
the slightest chance of the commutator getting very hot, 
lugs should be used. 

The use of carbon brushes is now general, but their per- 
fect operation depends greatly on absolute relative fixity of 
the segments ; this condition is difficult to satisfy, the more 
so when the number of sections is great. 

A hydraulic press is about the only tool that will compress 
the segments sufficiently, but it is a costly apparatus, and 
whilst its acquisition is justifiable for the construction of 
large machines, it might not pay makers of the smaller 
motors to go to such expense. Shrinking iron rings round 
the built-up commutator is objectionable, as it destroys the 
temper of the copper, and the ringa must be cut through to 
be removed. Driving cold steel rings over the built-up 
segmenta requires a hydraulic press. 

Commutators have worked loose which have been most 
carefully put together, but it has always been possible to 


cure the defect by running these commutators for some five 
or six hours under exaggerated working conditions. These 
can be obtained by clamping the commutator between 
wooden blocks, something after the style of a prony brake, 
preventing these from rotating and driving the commutator 
at, say, 50 per cent. higher speed than normal. The 
pressure of the blocks can be adjusted so as to heat the 
commutator excessively. Тһе lock nuts are gradually 
tightened as the whole cools, and the commutator trued up 
in the lathe after it has been fixed in position on the shaft. 

By making a practice of running all commutators under 
these conditions, less labour could be expended on their 
building up, and cheap tools would suffice. 2 

The next item to be considered is also one of vital im- 
portance to the successful running of these machines. The 
writer refers to the brush-gear. The extremely great 
variety of designs already points to the unsettled state of 
this question. The writer’s experience goes to show that 
the conditions to be fulfilled are somewhat as follows :—! 

The moving parte should be as light as possible, and it 
is best for the carbon brush only to move, 

The current should be conveyed from the brush to the 
holder by means of copper strips or cables of ample section, 
and making perfect contact with both brush and holder. 
These strips or cables should not interfere with the free 
motion of the brush, which should be guided loosely in the 
holder box. i 

The pressure keeping the brush up to ita work should'be 
adjustable, and exerted as nearly as possible along the line 
of movement of the brush. t — 

The width of the holder (its dimension perpendicular to 
the axis of the commutator) should be kept down as far as 
possible, which is equivalent to saying that the holder 
should be supported as near the brush as possible. 

A type of holder designed by the author is shown in 
fig. 13; it bas been used for a number of years with 


absolute success, and embodies all the points mentioned 
above. 

The figure shows the inclined type as used on dynamos or 
motors which are not required to reverse their direction of 
rotation. The radial type follows exactly the same lines. 
A number of short brushes are used side by side in the same 
holder with only a small clearance between them and u 
spring lever to each. The commutator should revolve 
against the inclination of the brush. 

The rockers should be of very rigid construction, and 
should hold the brush-holders in such a way as to preclnde 
all possibility of twisting. The path over insnlation 
from live portions to frame should again be long, as here also 
conducting dust accumulation is to be feared. 

Whilst on the subject of brushes, we might draw attention 
to the practice of so many consulting engineers to specify 
very carefully that the brushes should be of such a section 
as to oarry the line current at а density nob exceeding 30 
amperes per square inch. The writer fails to see the utility 
of such a clause. 

It must be remembered that, sccordiug to the nature of 
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the winding, one or two or more segments under one brush will 
at some time during the process of commutation transmit to it 
the whole of the current, derived from the circnit to which 
they correspond, and provided the process of commutation 
is satisfactory, this will represent the maximum density in 
the brush. 

It is quite possible, by making the brush short but very 
wide, to easily fall within the “ 30-ampere” limit, and yet 
obtain а very much greater current density in parta. 


(To be continued.) 


THE TRADE OF SOUTH AFRICA. 


A VERY important Blue- Book was issued a few days ago 
dealing with the above subject. Last January the Board of 
Trade sent Mr. Henry Birchenough out to study the position 
of affairs in the old and new colonies, and, spending most of 
his time in Johannesburg, the Special Commissioner also 
visited Capetown, the Eastern Province of Cape Colony, 
Kimberley, Lourenco Marques, and Bloemfontein, &c. Time 
did not permit of an inspection of Rhodesia, but much in- 
formation was gained from well-informed Rhodesians. The 
report now issued consists of two parts, dealing respectively 
with the trade of South Africa, and with the international 
competition for that trade. To show the importance of 
South Africa as a purchaser, Mr. Birchenough says :— 

The rapidity with which South Africa has come to the front as a 
great market for British manufactures is almost atartling. Ten 
years ago, in 1893, Great Britain's exports to South Africa were 
valued ata little under nine millions; last year they almost reached 
26 millions. In 1893, South Africa stood sixth on the list of Great 
Britain's customers; last year she stood second. She had lett 
America, Germany, France, and Australia behind, and was only 
beaten by India. It is по rash prediction that this year she will 
pass India and stand first on the list as the largest buyer in the 
world of the produce апа manufactures of the mother country. 

South Africa is already our best customer for mining 
machinery, cast and wrought-iron, and steel manufactures 
(neglecting other things outside our province); our second 
best customer for locomotives and iron and steel wire; and 
third on the list for angle, bar, and galvanised iron. The 
development must not be regarded as merely temporary, a 
reaction after the war. The war, indeed, has been beneficial 
by raising credit; it weeded out the weak and insolvent 
firms, strengthening others. The common and natural 
error of thinking that the gold mining industry cf South 
Africa must be speculative and uncertain becaure the 
“ Kaffir ” stock market is speculative and a gamble, must be 
carefully avoided. Given a sufficiency of labour, the gold 
mining financiers hope to be able to spend £50,000,000 in 
development and equipment during the next 15 years. 
Fresh mineral discoveries are being reported nearly every 
month : gold and copper have been found in the Limpopo 
district ; coal near Spelonken ; silver, tin, and thorium near 
Steynsdorp. The railway development which is impending 
is very large ; since the Netherlands Railway was transferred 
to Colonial control, all the orders have come to us; and 
soon there will be a great demand for electrical machinery 
and appliances, lighting and power planta, not only from the 
railways, but on behalf of municipal authorities and private 
firms. 
an inflation of prices, and too many of more or less definitely 
organised “ rings." 
is that the middlemen and distributors are taking too large 
a profit. It would be better that there should be а lowering 
of prices (and thus a decrease in the coat of living) ; for the 
greater volume of trade which would thereby ensue would 
compensate for the smaller profit on each transaction. The 
South African ** conference" is very harmful to British trade ; 
for, by the action of this British trust, it costa more than 
twice a8 much to ship one ton of goods from Southampton 
to the Cape as is charged for delivery from New York. 

Coming now to the question of foreign competition, Mr. 
Birchenough states that there are whole branches of trade 
where Great Britain stands supreme, other trades where we 
hold our own but encounter increasing specialised competi- 
tion, and а few branches where we are behind. We are 
completely beaten by Americans in agricultural implements, 
and hard hit by them iu electrical engineering and steel 


It is necessary, however, to remember that there is . 


The general impression in South Africa 
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frame construction. America is our most important rival, 
but only about one-half of her importations is in competitive 
articles. The Americans limit their efforts to those branches 
of trade in which the natural resources of their country, or 
the similarity of conditions as between South Africa and the 
States, give them special advantages. German competition 
is much more general, but far less serious. Belgium and 
Switzerland, in the second rank, have to be reckoned with ; 
but, says Mr. Birchenough, there is no branch of engi- 
neering work in Jobannesburg of which British manufacturers 
might not obtain an absolutely predominating share if they 
would lay themeelves out to study minutely the special needs 
of the market, modernise their methods, and display the 
vigour, enterprise, and adaptability which are shown by the 
best of their rivals.” Some of the special causes of the 
success of foreign competition are :— 


Superiority of some natural resources. 

Experience in dealing with similar local conditions. 

Greater exercise of ingenuity and inventiveness. 

Closer study of local requirements, resulting in the adaptation of 
goods to special local needs. | 

Greater alertness and adaptability —1ess conservatism. 

Superiority of some business methode. 

Quicker delivery and closer adherence to contract dater. 

Adoption of standard types and standardisation of parts. 

Better finish and make-up. 

More scientific packing. 

Dumping in South Africa of surplas goods from protested home 
markets, 

In the case of the engineering trades a better system of repre- 
sentation. | 

The presence on the mines of American engineers favourably 
disposed to American machinery. i 

The practice of German mining groups in giving their orders to 
German makers. 


And, finally, with the object of making most powerful our 
resistance to foreign competition, Mr. Birchenough lays 
special stress on the necessity for attention to the annexed 
suggestions :— 


1. A more carefal atudy on the part of British manufacturers of 
the local conditions and special requirements of the South 
African market. Nothing will stimulate this so much as the 
personal visits of principals aud directors of British firma. - 

2. Iu view of the great and increasing importance of the market, 
more vigour and enterprise in attacking those branches of trade in 
which we are weak, and less conservatism in general business 
methods. 

3. Better and more authoritative representation, especially in 
Johannesburg, where direct representation is absolutely necoesary. 
If firms cannot afford a representative of their own, members of 
allied trades should combine and employ & man to represent them 
jointly. | ; | 
In the engineering trades, representatives should be men of both 
technical aud business training, and should be given as much 
discretion as possibla in quoting prices for large contracta. | | 

4. A more liberal system of credit in Johannesburg involving а 
frank acceptance of the mines’ terms. Business ehould be financed 
from the British side and not in Johannesburg. | 

5. Prompter delivery and a closer adherence to contract dates. 

6. Larger stocks of standard types of machinery, of fittings, and 
of spare parts. 

7. Standardisation wherever possible. | 

8. Greater attsntion to make-up and finish. 

9. More scientific pecking in all branches of trade. 

10. Farther improvements in catalogues and advertising. | 

11. More information to be given, especially to the engineers aad 
buyers of Colonial Governments and municipalities. 

12. More attention to small details of all sorts. 

13. The training of British engineers to take a larger share of the 
most important in the mines. 

14. Maintenanc; in British hands of the financial control of as 
many undertakings as possible. 

15. The cheapening of production by the better and more modern 
organisation and equipment of works and manufactories. 

16. Uniformity of British and foreign freights. 

17. Through rates and through bills of lading from the place of 
manufacture to destination. 


REVIEWS. 


Engineer's Constantis for the Slide Rule. By J. A. Burns. 
Birmingham : C. Combridge, New Street. 1903. Price 
9d. net. 

In this little pamphlet, after a brief explanation of the 
working of the rule, a variety of practical applications are 
described involving the use of special constante, and it is 
suggested that the user who frequently requires certain 
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constants should mark their exact position on his slide rule. 
These constants can be calculated by each individual for 
himeelf, depending upon the particular class of work upon 
which he is engaged. The pamphlet concludes with a 
number of tables of weights and measures, including con- 
version tables, reprinted from the “ Practical Engineer 
Pocket-Book." It will be seen that the work is rather 
suggestive than informative; the idea upon which it is 
based is so obviously practical and commendable that farther 
comment is unnecessary. 


The Slide Rule. By C. М. Pickwortx, Wh. Sch. Eighth 
Edition. Manchester: Emmott & Co., Ltd. 1903. 
Price 2a. | 


New editions of this useful manual have become an 
annual event, and this fact is sufficient to vouch for its 
excellence. The present issue has been considerably enlarged, 
and now contains matter relating to the use of log.-log. 
scales, special cursors, and the solution of algebraic equa- 
tions by a simple application of the slide rule, while the 
rest of the contents have been brought up to date. This 
hand-book is an invaluable companion to the rule, which in 
turn is indispensable to the engineer, whence it follows that 
every engineer should have a copy of the book. | 


* Mechanical World” Pocket Diary and Year Book for 1904. 
Manchester: Emmott & Co., Ltd. Price 6d. net. 


This familiar handbook, now in its 17th year of publica- 
tion, hardly need be more than mentioned, as its merita are 
well known. The section on valve diagrams has been 1е- 
written, and a table of moduli of sections has been inserted, 
with a variety of other tables, relating to the weight of 
copper bars, stresses on bolts, steam and gas pipe fittings, 
bevel and spur gear formule, &c. The electrical section 
does not constitute a large proportion of the book, but is well 
arranged and accurate ; the definitions of units are particu- 
larly commendable in these respecte. ! 


Practical — Electrician's Pockel-Book and Diary, 1904. 
Edited by Н. T. CREWE. London: S. Rentell & Co, 
Ltd. (Electricity), Price 18. net. 


The sixth edition of this pocket-book has been revised, 
and the article on polyphase working has been re-written. 
The volume is very neatly produced, and the matter, as has 
been said before, is mainly descriptive; it should therefore 
be especially serviceable to the younger members of the elec- 
trical trades, and to those who wish to acquire general 
information relating to electrical matters. 


Electric Wiriny Tables. By W. P. Maycocx. London: 


Whittaker & Co. 1908. Price 38. 6d. 


This is the second edition of the convenient little book of 
tables, originally brought out three years ago. It has been 
revised throughout, and the new wiring rules of the Institu- 
tion of Electrical Engineers have been inserted, together with 
three new tables, one of which relates to the cable makers’ 
standards, and another belongs to the Institution rules. 
This is in truth а © pocket-book —small enough for the 
waistcoat pocket—and is a very handy and useful companion 
to the engineer engaged in installation work. 


** Practical Engineer Pocket-Book, 1904. Manchester : 
Technical Publishing Co., Ltd. Price 18. net. 


This is the sixteenth edition of the pocket-book, which 
has, ав usual, been revised and brought up to date. Articles 
on the Stirling water-tube boiler and the Daimler motor have 
been added, and the section on Patents and Patent Law has 

been re-written by an expert. Since we first knew this pub- 
lication—in its earliest days—it has undergone a remark- 
able development, and the practical assistance that we 
have derived from it in days gone by enables us to 
speak with confidence of its usefulness. It now com- 
prises over 550 pages of reading matter, and there are 
few. subjects within its scope upon which it does поё 
contain information. Naturally, this book contains little 


upon electrical matters, which are dealt with in a separate 
volume, We may remark that the figures given on p. 535 
with reference to the efficiency of electrical transmission are 
somewhat behind the times; the combined efficiency of 72 
per cent. for the engine and dynamo, belt-driven, should be 
replaced by 85 per cent. for a coupled plant, or, at the worst, 
80 per cent., and an over-all efficiency of at least 60 per 
cent., instead of 49} per cent., from the engine to the 
haulage rope is more reasonable, 


* Practical Engineer” Electrical Pocket-Book and Diary, 
1904. Manchester: Technical Publishing Co., Ltd. 
Price 1s. net. 


The present issue—the fifth annual edition—bas been 
enlarged by the addition of the standards for electrical con- 
ductors, recommended by the Cable Makers’ Association, 
further duta on conduit wiring and new types of electrical 
instruments, &с We note that most of the defects to 
which we referred in our last review of this book have been 
removed, though an obsolete type of Aron meter is still 
described. For “ Bastain," on p. 90, read Bastian." The 
multi-pclar dynamo described on p. 122 is wholly out of 
date, and, moreover, is an alternator. Much of the dynamo 
section is antiquated and of little use ; but it is impossible, 
of course, to find room in a small book of this kind for 
detailed treatment of such subjects. Silicon is now spelt 
silicum, on р. 281. It is incorrect to say, of modern 
moving coil galvanometers, that the current strength is 
proportional to the tangent of the angle of deflection, as 
on p. 67. The matter, as a whole, savours rather of the 
academical, although the tables are as practical as could be 
wished, and by virtue of the latter the book will no doubt 
be useful to many. 


The Ambulance Vade-Mecum. 
25th edition. London: Houlston & Sons. 
3d. 


This capital little pocket-guide to First Aid" to the 
injared and sick ought to be found in every factory, work- 
shop and power station; in the most concise, yet clear, 
manner possible it gives simple instructions for the allevia- 
tion’ of pain and the prompt treatment of bodily injuries, 
poisoning, barns, &c., peuding the arrival of medical aid. 
There is а short section on electrical accidents, mainly 
directed to safe methods of removing the victim from the 
circuit, his restoration being effected by the treatment 
separately prescribed for drowning. We heartily commend 
this vade-mecum to the notice of engineers engaged in prac- 
tical work. 


By J. Е. SUTHERLAND, M.D. 
1903. Price 


Fowlers Mechanical Engineer's Pockel- Book, 1904. Edited 
ру W. Н. FowrEn, Wh. Sc., M. Inst. C. E. Manchester: 
Scientific Publishing Co. Price 1s. 6d. net. 


Apart from the usus] revision and small additions to this 
pocket- book, the main feature of the new edition is the gas 
engine section, which bas been re-written aud now forms a 
very complete epitome of th: theory and practice of this 
subject. A rather careless repetition occurs on p. 247, 
where three-quarters of a page is entirely reprinted, althongh 
it occurs also on pp. 242-3. Oil engines are also dealt 
with. A section on electric cranes is of interest, and there 
is a short section on electrical unite, but general information 
on electrical matters is relegated to a companion publication. 


-« 


THE UNION ELECTRICITY CO.8 SINGLE- 
PHASE TRACTION EXPERIMENTS. 


Тик following particulars relating to the single-phase motor 
for electric railway traction, designed by the Union Elek- 
trizitate-Gesellschaft, of Berlin, to which we referred in our 


leading article on the 13th inst., may be of interest to our 


readers. As we have often pointed ont, for long-distance 
main line working, the electric power must be delivered to 
the train at high pressure, in order to secure economy in 
working and upkeep and low capital cost; the use of апер 
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current for this purpose involves difficulties which are prac- 
tically insuperable, while the polyphase system labours under 
inherent disadvantages which, while not insuperable— witness 


Fig. 1.—MoronR-CAR Equieprp wrrH BixGLE-PHASE Morons. 


the Valtellina railway—are yet of very serious importance. 
The hopes of invencors, therefore, centred upon the single- 
phase system, which was free from many of the drawbacks of 
the rival systems, but shared what was, perhaps, the most 
weighty of all—the lack of a perfectly suitable motor. 


Fic. 2.—Union Co.'s 8іхагв-Рнлве MOTOR ғов TRACTION. 


The Union Co., in the persons of Messre. Winter and 
Eichberg, was among the number who tackled the problem, 
and now has two trial lines ranning with single-phase motors. 
One is a short section in the yard of the company’s works, of 


Fra. 3.—Union Co.'s Sixang-PHA$E MOTOR ғов TRAOTION. 


the ordinary street tramway type ; it ів supplied with single- 
phase current at 40 cycles per second, 600 volta. The test- 
car is equipped with two 40-H.P. motors, and the controller 
is exactly similar to that used for direct current; an electric 


brake, obtained by short-circuiting the motors, is also used. 
This car is the first to be constructed of a batch of 20 
ordered from the company in March last by the National 
Light Railways Co., of Brussels. 

The second line rans between Johannisthal and Spindlers- 
feld, and is a part of the Prussian State Railways, which 
has been placed at the disposal of the company for 
the purpose of the experiments. The line is 4-1 km. in 
Jength, of single track, with only one intermediate station, 
Since August last, the trial car has been in regular service; 
a view of it is given herewith, together with illustrations of 
the motors, which are rated at 125 H.P. each. The car 
weighs 52 tons, of which 6 tons are due to the electrical 
equipment; it is provided with two motors, both mounted 
on the same truck, and a oontroller at each end. Current is 
collected by two short bows, and passes through automatic 
circuit breakers and fuses. There is а small transformer in 
the car, from which power to drive the air pump and the 
controllers, and to supply the lighting service, is derived. 
There are no variable-resistance coils. 

The motors are designed for a pressure of 6,000 volte and 
а frequency of 25 cycles per second, and are permanently 


— — | 
SS — 


; mc» 


— 


| "AW. a 
Moi Yi ltt 


пх 
ко 20 Т «ЕЕН 
AZT N 


500.25 


300.15|—.— 


LLLLELEL 
wu | 4 
soo. ЕЕН ААО 
i TAS OR MC | 
ae ГТГ 
8 10 12 1% 16 48 20 22 24 26 28 30Атр 


о. о 
Qo. 2- V. O 


Fira. 4.—CHABACTEBISTIC CURVES OF 125-н.р, BiNGLE-PHASE Moron. 


connected in parallel. Their efficiency at full speed is some- 
what less than that of D. O. motors, but this is made up for 
by the large amount of energy which the latter waste in 
starting. The characteristic curves of the motors are given 
herewith. 

The 6,000-volt pressure is applied only to part of the 
exciting apparatus and the stationary part of the motors; 
elsewhere the pressure does not exceed 190 volta. For 
lighting purposes, the pressure is reduced by the small trans- 
former to 85 volta, supplying the lamps in parallel ; the 
latter are ordinary glow lamps, and show no flicker, in spite 
of the low frequency. . 

Power is supplied to the trains by an overhead wire at 
6,000 volts, the return being formed by the railz. The 
trolley wire is su:pended at frequent intervals from one or 
more longitudinal bearer wires in such a way as to be prac- 
tically level throughout, in spite of the catenary of the bearers ; 
farther, in case of a break in the wire, the end cannot hang 
down low enough to endanger the lives of the railway staff. 

Thanks to the possibility of supplying electricity at the 
fall line pressure to the motors, with the exception of about 
th part of the power, which is transformed down for 
excitation, the apparatus carried on the car is light and the 
efficiency is maintained at a high value, The comparatively 
high frequency which can be used with the Union motor— 
up to 50 oyoles per seoond—is also a great advantage, both 
in facilitating the lighting of the trains and in enabling the 
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supply of power to be obtained from stations designed for 
the general supply of lighting and power. The elimination 
of rotary converter sub-stations entirely, and the reduction in 
the number of transformer stations required, thanks to the 
high pressure practicable, are obvious and most important 
advantages, while the simplicity of a single overhead wire, 
carrying only а small current, is of fandamental importance. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Steam Turbo-Generating Plants. 


Permit us to assure Mr. Wilkineon that we have not 
intended to insinuate anything beyond what we have said in 
our letter. We called the statements extracted from his 
paper misleading, because these incorrect statements were 
largely used in his argument. As he does not in his reply 
dispute the inaccuracies, the remarks in our previous letter 
still apply to the facts. Mr. Wilkinson is evidently not 
aware of the extent to which superheated steam is being 
used with reciprocating engines in central stations. 
Hundreds of our engines working under superheat, some for 
four or five years, show that the troubles Mr. Wilkinson 
anticipates are purely imaginary. 

Our triple-expansion engines expressly built to use super- 
heat without risk, have shown benefits so great that nearly 
all up-to-date central station engineers have in their 
specifications insisted on superheat for some time past. 

The difficulty with the turbine under superheat is due to 
the expansion which necessitates a considerable increase of 
the usual clearance to avoid the risk of stripping the blades 
when the maximum possible superheat comes on. This might 
be arranged for if the superbeat could be kept constant, but as 
this is impossible, there must, on account of the excessive 
clearance, be a large increase of leakage under the normal 
working conditions. : 

We accept Mr. Barker’s correction of Mr. Wilkinson's 
mistake. Mr. Barker, however, is wrong in his further 
remarks. Results have been published in one or two papers 


of the trials of a 500-Kw. Parsons turbo-alternator, running 


at 2, 500 revolutions with 140 Ibs. steam without superheat, 
from which it will be seen that the actual benefit per inch of 
vacuum runs out as follows :— | 


Vacuum. Loss or gain 
22 in. 888 
23 in. 4'85 per cent 
24 in. 473 a 
25 in. 42 is 
26 in. 4°38 - 

- 27 in. A T EN e. 975 » 
28 in. vr 3:9 is 


engineer, whose vacuums do occasionally go down to 23 in. 
or 24 in., instead of the 27 in. to 28 in., at which we all 
aim, how big а loss he may look forward to if circumstances 
wil not permit him to keep his vacuum approximately 
perfect. 

Now we have taken from the above table 18:2 ав an 
approximate figure for the 4 in. from 27 in. downwards, and 
this is about correct, Mr. Barker gives 2 per cent. loss per 
inch at 24 in., but this certainly should be doubled if we 
have to accept Mr. Parsons's figures, and Mr. Barker's 
inferences will consequently be incorrect. 

‘A number of our engines have been re-tested after several 
years’ work, and we would call Mr. Barker's attention to Mr. 
Minshall’s paper, published in the Proceedings of the Insti- 
tution of Civil Engineers, Vol. cli., issued March, 1908, 
where such re-test resulta, under unimpeachable and ex- 
perienced expert supervision are given, and show an improve- 
ment and not. а loss of efficiency after years of working. 

This ів not an isolated instance, but the usual result, and 
naturally so, as the steam wearing surfaces of a reciprocating 
engine are easily kept efficient, With the steam turbine on 


the other hand, the continual increase of clearance going on, 
due to wear or distortion of blades, must cause continous loss 
of efficiency from the time the first test result is made until 
new blades are fitted. What this lost may amount to exactly 
it is difficult to say, but as Mr. Wilkinson prefers to compare 
resulta * under actual daily working conditions " and to have 
* the outcome of everyday practice," we submit the following 
table, giving the results of а year's working of all the pro- 
vincial central stations we know of where steam turbines are 
used to any extent for electric lighting :— 


Total 
costs. 


Works 


| 
. | Coal and Oil, waste 
апа costs. 


other 


Total Чч. 


KW, 
capa- units 
city 


Station. stores. | 


sold. 


Pence per unit sold. 


Steam Turbines :— 


Blackpool .. | 3,0560 2,169,468 | 91) 1008 | 1:69) | 176} в 
Newcastle District | 2,500 | 1,619,671 | *69| | 12 Д4 | 1:22] | 1°68) & 
idge j 1,500 | ‘419,005 | -66/ 4 2 | 1:57 S | 240] & 
ficarborough . . | 1,085 | 481,777 | 75 u 4 *03 cg 1:61 | ё | 2°65 E] 
West Bromwich.. 650 | 285848 55 585 11 & 110 E 1°79 | s 
Morecambe ..| 700; 202,967 128 > 14 > | 261) È | 8:31) © 
Melton Mowbray 150 43,742 | 938; 112 K 210!) < 805) < 
High Speed Reciproca- 
ting Steam Engines: І ў | 
eeds • ee | 8,740 | 4,448,650 *98 д 035 ~ 629 89 T 
Halifax .. .. | 3,000 | 2,557,548 | *48 | 5 10 | S | 1:09 | 2 1-472 
Bootle ‚ | 860 | 1,619,129 | 41 033 % 70 „ 88 - 
Taunton 1,080 616,273 10-а | "06 - | 1:05 Hp 154-9 
Darwen . 900 5415-56 | +6515 | 10| E 1.10 Ë | 1:34 | 2 
King's Lynn 620 | 286,679 | 59 > 09 > |126| > 1.75 8 
Salisbury .. $00 | 150,222 | -46) 4 | 07)< | 1:21] < | Veo! & 
7... v Sr. der Hp E UNE CIS 


The figures are taken from the latest official returns pub- 
lished in the electrical papers, and for comparison, we give 
from the same official returns an equal number of stations 
with reciprocating engines under approximately similar cir- 
cumstances as to costs of labour, fuel, output, &c. The 
results are interesting, and show that the steam turbine 
stations on the average are quite 50 per cent. worse than the 
reciprocating engine stations, not only in the fuel used but 
in the total cost per unit of electricity produced. 

These officials returns, if brought up to date, might pos- 
sibly modify the results in favour of the reciprocating 
engine or otherwise by a decimal point or so, but the supe- 
riority shown by the reciprocating engine is too large to 
enable steam turbine advocates to quibble it away at pre- 
sent. We may say that the reciprocating engine stations 
have been chosen by us with as much absence of bias as 
possible, and we might have selected, for example, 38 stations 
showing an average of 41d. for fuel cost, instead of the 
51d. we have accepted for comparison sake. These figures 
are the only official ones at present published, and they 
should, in our opinion, at least give panse to the enthusiasts 
who want to rush the steam turbine for central station work. 

Turbine enthusiasts appear to lose sight of the fact that 
the steam engine has not been standing still during the last 
few years, but has been largely improved by the judicious 
use of superheated steam in specially designed engines. The 
reciprocating steam engine, in fact, is still far ahead of either 
gas engines or turbines for economy of fuel on the average 
station loads, and for comfort and reliability of running, on 
which the reputation of the station more immediately. 
depends, there is no question as to the superiority of the 


steam engine. 
For Belliss & Morcom, Ltd. 
| ALFRED Мовсом, Managiug Director. 


Birmingham, November 18/h, 1903. 


THE Record. 


(The anti-climax to the account of The Greatest Electric 
Shock on Record," in our issue of November 13th.—EDs.] 


For sheer ornamentalism, with details that none but an 
American paper would publish, the cake has been taken by 
a page of the Sunday issue of the New York Herald 
(November 186 last). Оп this side we have had nothing 
like it—for which we may be truly thankful—not least, 
those members of the Institution who discussed the papers 
by Major-General Webber, Mr. Aspinall, and Mr. Trotter 
early last year. The details are, in more senses than 
one, shocking. То commence with the headlines, which 


4 Alive after 3,800 volta through his brain." 
“Astounding Survival of Frederick Flad from Tre- 
mendons Shock.” 
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* His Fearful Visions of Hell and Demons.“ 
Below these are various illustrations, a centre-piece sug- 


gesting an electric (?) belt advertisement, external and 
internal views of the Kingsbridge power house, a clothed 


portrait of the victim, and a photograph of the injured 
parts (unclothed) which might have appeared in the Lancet, 
or have been decently hidden from the public gaze in the 
reproductions of а medical museum. 

Then follows the **copy."  Exigencies of space and the 
decencies of journalism necessitate the collecting of gems of 
scientific description and the ruthless omission of those 
portions! which any English sub-editor would have rejected 
ав blasphemous. 

„He was holding up a joint of iron pipe condvit . . . . 
at the time which a workman named Mallory was measuring 
it, when а plank on which Flad stood tipped. То save 


himself from falling on а nest of deadly wires below, he 


threw up his arms to get his balance, touched other wires, 
and like a thunderbolt, twice the voltage required for elec- 
trocution in Sing Sing prison, shot through the insulation 
and through his body. 

* Flad straightened up, and as he stiffened like a corpse 
his head came near enough to still other wires above to form 
а complete circuit, Mallory saw а stream of blue flame 
18 in. long and 6 in. wide roaring out of Flad's head with 
the noise of а trolley car. He saw the flame melting the 
iron pipe above, and the molten metal dropping white and 
hissing on the back of his head. How-could the man be 
saved? . . . Men and clothing steaming with perspiration 
were perfect conductors of the awful current. . . . Mallory 
was an expert. . Instantly, like a catapult, he hurled 
himself headlong against the paralysed burning man, broke 
the circuit, and they both tumbled to the floor together. 
A dozen electricians leaped to his side, took in the situation, 
and while Flad was still roasting and smoking, began the 
resuscitation methods used in cases of drowning. . . . 

“ The great engines, big enough to run an ocean steamer, 
were throbbing and thundering; the big dynamos were 
roaring like в tornado, and the brushes bathed in blue flame 
were sending their currents to all the lines between Harlem 
and Yonkers. . . . Traffic could not stop, even for a dying 
man... . Fully one-half of this Niagara of bolt lightning 
had passed through the human body over which strong men 
were working and a clergyman praying." 

Omitting the irrelevant, if not irreverent matter, we can 
peruse some more of the opinions that the indefatigable 
reporter collected respecting this matter. ‘ An expert said, 
after some figuring, that the voltage which nad shot through 
Flad’s body was three times greater than the current re- 
quired to run an elevated train. The current that flamed 


from Flad's head would have run 50 cars on the suburban. 


lines, ог 100 ordinary Broadway cars. , . . All agree that 
по саве on record can compare with Flad'& No man, they 
вау, ever received half the number of volts through his body, 
and lived on. . . . Flad told me that electricity was 
still coming out of him. . . . Friends declare that, 
when standing on а wet pavement, if they touch him they 
are shocked." 


After the vivid description of the 18 x 6 blue flame roaring 


out of Flad's head, the end of this veracious narrative, 
with its remarks anent a lawsuit between Flad and his 
employers, is lamentably prosaic. 

It is, perhaps, a comfort to reflect that there are yet depths 
to which our non-technical but popular journalism has not 
descended. The nearest we have got to the milder of the un- 
quoted parts suggesta a patent medicine advertisement, while 
the whole savours of a sale, on the instalment system, of an 
Encyclopædia. To misquote Kipling :— 

It is not pretty, 
It certainly isn’t scientific, 
But, do they call it art ? 
Turris. 


Electric Shocks on Flat-Back Switchboard. | 
The struggles for life and the miraculous hair-breath 


escapes behind the н.т. switchboard on the Canadian- 


American plant at Parnaby ba, Brazil, recorded by Mr. Davids 
in your last issue should serve as a useful lesson in switch- 
board practice and a fitting example of the danger experi- 
enced on faulty designs, It must also appeal to many 
engineers in this country with а sense of gratitude to our 


British firms, who, in spite of the extra cost thereby involved, ’ 
have set themselves steadfastly against switchboards with: 
backs and such-like dangerous places. Imagine, for in- 
вбапсе, to what extent the death-roll on switchboards in thia 
country would have been increased if the two or three hun- 
dred odd н.т. switchboards installed by Messrs. Ferranti had 
been of the type used at Parnabyba instead of the safer cel- 
lular backless switchgear which has become standardised 
with us. oe 

It would be interesting if you could publish an illustra- 
tion of the switchboard described by your correspondent, 
showing the front and back of this apparatus with the old 
metal and new wooden framework. If I шау add a word of 
advice, I would urge your correspondent not to be deluded 
into thinking that the protection and safety essential to such 
work is ensured by only replacing the metal framework by 
wood. Flat-back switchboards in this country have been 
made with wooden frames, and their unreliability has been 
proved by the fact that a number of them have been le- 
placed by cellular backless switchgears. Islington may be 
quoted as an example. A wooden framework does not give all 
that is required to correct the glaring faults which are inherent 
to the flat-back switchgear design. These faults endanger 
the life of attendants, and are conducive to disuster by fiie. 
H. W. С. 


The Presidential Address and the Edison Battery. 


I notice Mr. R. Kaye Gray, in his Presidential address, 
delivered to the Institution of Electrical Engineers on 12th 
inst., referred to the Edison nickel-iron cell, which he said 
“ appeared to be on the verge of adoption on a commercial 
scale" He is further reported to have declared that “ there 
seems to be no question that the cells have fulfilled the 
claims made for them, and that their introduction in 
quantity will give an immense impetus to the electric 
automobile industry, and even to accumulator traction in 
general." | E 

Might I ask Mr. Gray to what claims he refers? Is it to 


the claims with which we have grown familiar in the daily 


press during the past two or three years, such as that the 
new batteries can be put into half the space of the lead 
battery, or that they give as large an output as tbe latter, 
.with balf the weight ? Such claims have been repeatedly 
advanced, and if this is what Mr. Gray means, it would be 
interesting to learn the nature of the evidence on which his 
assertion is based. 
It is exceedingly difficult to ascertain what are Mr. 
Edison's own claims for his battery; and if, as one would 
seem justified in inferring from his remarks, Mr. Gray has 
any special or definite information on the subject, I think 
the public would be glad to learn its exact nature. 

Such figures as have been published by the Edison Cc. 
appear to show that the new battery—at any rate, ав manu- 
factured at present—develops less power, weight for weight, 
than the best lead batteries in use for automobile purposes, 


and requires at least 50 per cent. moie space than the latter, 


besides being much more expensive. 


We have heard so often and for such a long time that the 


battery is оп the verge of adoption on a commercial ecale,” 


that one may be excused for receiving the latest report cum 


grano salis, even though it emanates from such a distinguished 


source as the President of the Institution of Electrical 


Engineere. | 
David Smith, 
Secretary, Electrical Power Storage Co, Ltd. 


London, November 18th, 1908. 


Electricity India—A Correction. 


Allow me to comment on your Bombay correspondents 
article in your issue of October 9th, page 600, in the whole: 
of which there is scarcely a correct statement. - IUE 


There has not been a single fatal accident from overhead 


tramway wires; the “repeated deaths" from this cause 


are an abeolute fiction. 


Madras did not follow Calcutta, the tramways there having 


been electric for many years. " 
The consent of the local authority is not a condition pre- 


cedent (or otherwise) to the grant of a license under the. 
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Indian Electricity Act, 1903. The regulations, of which he 
gives copious extracte, have not come into force. | 

Finally, the control of what he calls “ private installation s 
has been in the hands of Government since the passing of 
Act XIII. of 1887. | 


X. Y. Z 
Calcutta. | 


An Early Start. 


E With reference to your paragraph in last week's notes, 
Who аге Н. W. Bramley & Co., electrical engineers? 
I beg to state that being struck with Ше miserable sallary 
earned by a junior engineer, and being the fortuneate possessor 
of the nescessary capital, I turned my efforts to а venture 
in this direction. Shurley this offered brighter prospects 
than the centeral station? At any rate, it afforded me a 
respectable income and а rapidly-inoreasing high-class 
business, As regards the claim of £4 15s. 6d. for repairs 
done to bycicle, Í will only say the way in which the nescessary 
work was carried out, would be a to the smallest 
firm of cycle engineers, leave alone a so- called Imperial " 
Motor Car Co. | 


H. W. Bramley. 
Ilford, November 28rd, 1908. | 


_[Оаг correspondent might with advantage have completed 
his education—at any rate to the fifth standard of the 
Board Schoola—before starting a high class business.—Eps. 
Exec. Rev. ] 


Main Line Electric Traction. 


.I think it will be generally agreed that, as Multiple 
Supply " says, the best solution of the main line electrification 
problem is the combination of the new single-phase motor 


(assuming that it is as perfect as it is said to be), with | 


what he calls the *' multiple supply system, a system for 
which he has apparently taken steps to obtain patente, I 
have read the article in your issue of the 6th inst., to which 
Multiple Supply " refers, and in which the multiple supply 
system is described, and should like to point out that I bold 
a patent for the very same arrangement of alternating 
current supply and batteries on the trains described therein, 
во that the idea is not quite new. 


C. H. R. Thorn. | 
London, S. W., November 21st, 1903. 


The Latest Dodge in Dumping. 


It may be of interest to your readers to learn the latest 
method employed by a Continental firm for getting their 
goods on the English market. Twelve months ago a Ger- 
man accumulator company made a great effort, by means of 
a nice catalogue printed in English, and numerous and 
pushing agents, to persuade the English contractors to buy 
their goods at almost apy price short of giving them away, 
and certainly at a price which appeared to represent bare 
cost of raw material and labour. It is a pleasure to record 
that contractors in this country preferred to buy in the Home 
Markets goods of which they knew something, во that the 
effort was apparently a failure. 

There now appears another pretty catalogue, with even 
lower prices, dated Match, 1908, and bearing the name of & 
company with an aggressively British title and with а 
London address. On comparing this catalogue with the 
first one, referred to above, there is not the least doubt that 
they proceed from the same source, ав they are practically 
identical except for obviously studied alterations. 

It is within the writer's knowledge that representatives 

taking this catalogue round to the Trade are, when ques- 
tioned on this point, hinting vaguely at works which 
either are or will be in the North of England,” but as the 
goods are all quoted f.o.r. English port, this seems open to 
question. | 
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It is to be hoped that buyers of accumulators will not be 
taken in by this dodge, and deluded into thinking that they 
are supporting home industries, because they are dealing with 
a company having such a very all-British name. 


An English Battery Maker. 


Destractors and Electricity Works. 


I have just read your leaderette оп Mr. Schofield’s paper, 
and I desire once again to draw attention to the fallacy 
which seems to be so common in regard to the stoking of 
refuse in combined electricity and dust destructor works. 
Both Mr. Schofield and yourselves appear to consider that 
the cost of stoking the refuse should be charged to the elec- 
tricity works as a set-off against the steam value. This is 
not во, and cannot be во, ав a dust destructor is erected, 
generally speaking, for the purpose of destroying refuse, and 
the refuse will have to be stoked whether the destractor is 
combined with electricity works or not. The value of the 
steam annot therefore be stated in terms of the cost of 
labo for stoking. Ава fact, the cost of stoking in well- 
de: hed combined works, so far as coal-fired boilers are 
co.. erned, is considerably reduced, and in addition to getting 
the steam as a by-product costing practically nothing, there 
is а gain also in a reduced wages bill. 

If the cost of stoking the refuse is to be debited against 
the electricity works, why not the capital charges upon the 
cost of erecting the dust destructor, and also other charges 
incidental to the working of the destructor ? | 

Looking at the question froma broader standpoint than 
а mere departmental one, if an eppreciable quantity of steam 
is raised from the burning of the refuse, and can be usefully 
employed in the electricity works, surely it hasa certain coal 
value which must be directly gained by the ratepayers, 
providing always that no additional cost has been incurred 
by combining the undertakings. 

The whole question is a little involved, and I hope 
о to have `е opportunity of dealing very fully 
with it. 


London, E.C., November 20th, 1905, 


W. P. Adams. 


cu are much indebted to our correspondent for his 
persiste. efforta to set us right, and look forward to his 
“dealing very fully with the whole question,” which he 
considers to be a little involved." 

If the facta be that a sanitary department charges the elec- 
tricity works with the costs of stoking the refuse, there is no 
fallacy, either on our or Mr. Schofield’s part, in comparing 
these coats with the steam value of the refuse. 

Mr. Adams appears to think that the steam generated in 
the destructor boilers is a bye-product which costs nothing, 
and should be treated by the electricity works as a free gift. 
But the sanitary department has а perfect right, and has 
sufficient common sense, to charge а proper price for any 
steam delivered to the electricity works. 

"When our correspondent. finds the opportunity to “ деа! 
very fully with this involved question," might we suggest 
that he do not fail to note tbat a boiler and economiser, with 
its accessory piping, &c., are nob essential to the burning of 
refuse, and therefore steam is nota free and indispensable by- 
product ; and that а destructor worked as a destructor, and 
not as a steam raiser for a small electricity works, might 
easily be from half to one-third the size required in the 
latter case, in that it could work continuously, and therfore 
more efficiently. We reserve further comment until the 
fuller treatment by our correspondent justifies it.— Eps. 
Exec. Rev.] 


el 


| Technical Instruction. 


permit me, as an old reader of the REVIEW, to point out 
that whilst the letter of your correspondent dealing with 
technical instruction has 8 very high value as grievance 
literature, it only turns inside out a sixth place decimal part 
of that anomaly, miscalled “ technical training.” 

Now, according to Mr. Swinbourne, if science is to be 
worthy of the name, it must be knowledge of nature 
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utilised by man.” Admitting the complete truth of this 
statement, a simple process of reasoning drives a thinking 
and keenly observant mind to the conclusion that most of 
the technical instruction, so-called, in this country is an 
absolute farce, due, in no small measure, to the science 
masters who have the appointing of instructors, who are 
moulded according to their own wretched notions of what 
constitutes orthodox qualification, z.e., a certificate from 
some recognised institute of technology. But, Sir, does not 
the possessor of this precious piece of parchment know what 
happens when a piece of glass is rubbed with cat's fur ?—sex 
no object. And just think for one moment what an enormous 
technical value the expert manipulating of pith balls bas in 
the fitting of a student of electrical engineering for a fight in 
after life in the world of engineering, the fierceness of which 
he has not yet even dreamt of. Yet how many of there 
graduates know how to apply Ohm's law to practical pro- 
blems, dealing with the modern design and construction of 
electrical apparatus ? Ido поё knowof any. Of course, this 
ів а negligible essential, the science master’s “book” is 
quite sufficient, not omitting, of course, the cat's fur and 
pith ball exercises. 

Yet, let à man with 20 years’ experience, covering almost 
the whole range of engineering—electrical and mechanical— 
and а mind stored with Goodeve, Parshall and Hobart, &c., 
compete with one of these cat’s fur men for a vacant position, 
and 99 times ont of 100 he will be unsuccessful. 

Reason, if we let it perform its proper function, divides 
all knowledge into two quantities—useful and useless. 
There is no half-way house about it; and sorted out upon 
this basis, your modern graduate of technological institutes 
becomes a mere tinker, and a human encyclopædia of use- 
less information. 

Are. 


[Again we must point out that our correspondent goes 
too far. That the qualifications of technical instructors are 
too often deficient we agree; that science masters are all 
fools is an absurd suggestion.— Ens, ELO. RE. 


Waste of Energy in Tendering. 


Your correspondent “ R. A." in last week's issue, who 
modestly writes as a “small man” with а fear that his 
ultimate destiny is in running a baked potato can, necd have 
no fear of exclusion from а consultant’s invitations to tender 
if his work is satisfactory, and provided that the said small 
man is known. 

In the event of the suggested arrangement being adopted 
of issuing specifications to six electrical firms, the small man 
need not necessarily be left out, but would be called upon 
periodically to quote when work was required with which he 
was able to deal. 

Naturally, for an extremely large job а small contrac!or 
would not be asked to tender, and the same applies under 
existing circumstances; and if a small contractor is not 
known, then the surest way of impressing the knowledge of 
his existence upon consulting engineers is to apply for 
membership to the London Electrical Contractors’ Associa- 
tion, lists of whose members are shortly being issued to con- 
sulting engineers. 

Edw. J. Hogan. 
Hon. Secretary. 

London Electrical Contractors' Association. 

November 23rd, 1903. 


The Broadness of Electrical Engineering. 


I am quite prepared to admit the fascination of electrical 
engineering as pointed out by Mr. E. Kilburn Scott, but I 
should like to know how the young engineer is to obtain all 
this and yet remember that Lis main object is to make a 
decent living. 

Take the case of an engineer who has been out of his 
apprenticeship about three or four years, during which 
period it has been, and still is, an open question which is 
going to be the best for him to pursue; viz, single or 
polyphase alternating, two-wire, or three-wire direct, &c. 

He cannot follow them all and have a practical experience 
of them, unless he care to be always working for experience 
and no salary, and this becomes a trifle monotonous in time. 


A Young Engineer. 


The Functions of the I. E. E. 


It appears to me that Mr. Gray’s remarks regarding the 
proper scope of the Institution of Electrical Engineers have 
been, to some extent, misunderstood by the electrical Press. 

I would, at any rate, venture to express my own view on 
the subject with every deference to those who differ with 
me. In my opinion, the Institution of Electrical Engineers 
should, in accordance with the terms of ite charter, be all 
sufficiently concerned with the technical work of an elec- 
trical engineer, leaving the business side of all questions in 
the hands of those who are responsible for the administrative 
and commercial working of their respective electrical under- 
takings. J am quite ready to admit that more often than 
not.the successful engineer is successful because he possesses 
а business mind, or has had а commercial training. That, 
however, is no argument against a separate association for 
dealing with the business aspect of things electrical ; and 
anyone who is serving in the double capacity of director (or 
manager) on the one hand, and engineer on the other, would 
naturally geek attachment. with both headquarters. 

I venture to suggest that а great deal of the work that 
certain prominent members of the Institution are engaged 
upon in connection with pressing claims for revising legisla- 
tion and such-like, is far more connected with their interests 
as business men than as engineers, and that, as there is an 
abundance of such work ahead, it would be as well if a 
reparate body were formed to attend to it. 

The very constitution of the Institution shows that its 
work is really strictly technical. Thus, those who are only 
associated with electrical work from a commercial point of 
view, are classed as Associates; yet obviously these, rather 
than those who have attained academic or technical 
distinction, are the most suited for urging legislative 
reforms. 

Again, it has been suggested that the proposed tariff 
reforms should be discussed in their relation to electrical 
work; but here again, surely those who would be best 
adapted to represent the Institution are the men of affairs 
rather than those who, as distinguished engineers or elec- 
trical savants, are prominent members of council, or vice- 
presidents. Tariff reform on an Imperial basis is a subject 
I myself have been very deeply interested in for some years, 
but not as an electrical engineer any more than ав а mere con- 
sumer of bread, and I should certainly not look to an 
Institution of Electrical Engineers to take the matter up. 
On the other hand, I should expect an association concerned 
with the commercial aspect of electrical undertakings to 
inquire into the matter in connection with their interests 
and with useful resulta. 

We might surely do worse than note the way such 
iestitutions as the Institution of Civil Engineers regard the 
difference between technical (or scientific) work on the one 
hand, апа business on the other. 

Certainly, if а “ Temple of Engineering" were ever to be 
realised, that—as a sort of enormous trades union, of the 
right type, to guard and agitate the interests of all the 
trades concerned in апу form of civil engineering 
(mechanical, railway, electrical, &c.)— would be the most 
suitable channel for dealing with reforms, associated 
with the business, as opposed to the technical, side 
of electrical work. Meanwhile, there would appear 
to ba ample scope for an association to take up the 
interests of commercial electricity as distinct from 
the interests of those who, as engineers, render electricity a 
subject of commerce. I am aware, however, that a new 
boly such as I speak of would, at first, be open to the 
objection of carrying less weight in name ; but it would be 
more in accordance with reason. 

Charles Bright. 


Westminster, November 24ih, 1903. 


Jointless Section Induction Coils. 


In reply to Mr. Leslie Miller's remarks in the ELEc- 
TRICAL REVIEW of the 20th inst. (following the order of his 
letter), I beg to point out that at the recent meeting of the 
Röntgen Society to which he refers, I produced the tools used 
for the single wire sections in the special coil for Mr. Baines in 
1868. "The tools were passed round the room, and presum- 
ably seen by Mr. Miller. He makes reference to what he 
calls the “insulation” in my coils, asserting that it is far 
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less than is the cage—instead of being less than the example 
he gives of sectional insulation, it is many times greater, 
as I determined by special test on Friday last. 

I must maintain my views, already expressed, in reference 
to the effect of compression on a soft insulator. 

It is, perhaps, unncessary to take much notice of Mr. 
Miller's attempts to determine who is an * authority " on 
induction coils, and not very wise to adopt the extraordinary 
argument that one who has devoted more than 40 years to 
the theory and practice of this special branch of electrical 
work must necessarily know exceedingly little about it, and 
that, too, notwithstanding the production of the Polytechnic 
coil in 1868 of 294 in. spark, charging 66 Leyden jars, each 
of 11 gallons size, in 25 seconds; also of the Spottiswoode 
coil, 42 in. spark, in 1876, and a 4-ft. spark coil for the 
Lords Commissioners of the Council on Education in 1902. 
I respectfully submit that it is not for an isolated individual, 
and most certainly not for one engaged in making electrical 
apparatus, to determine who is an '*authority " on induc- 
tion coils. It is clearly a matter for the scientific world 
generally. 

Ав to Germany, it is proper to say that I export coils to 
that country. 

It is not necessary to refer to the Cantor Lectures by 
Prof. Fleming, a8 so good an authority would be aware 
that the best coils were tested with a condenser in parallel 
(which has always been my practice). This method of 
testing has, no doubt, been more largely urged recently on 
account of the use of coils in wireless telegraphy, and I have 
no doubt that was the view expressed or implied in the 
lecture. | 

As to Tesla, permit me to say that I am aware of his work 


in connection with induction apparatus, as well as that of : 


Edison. 

Mr. Miller's concluding remarks are inaccurate, as no 
such things as he suggests can be traced in any of my 
statements. | 

In conclusion, may I add that the special coil of 1868, 
designed and made by me, had not “ air spaces,” and it was 
made with single-wire windings or sections precisely of the 
thickness of those Mr. Miller recommends. The sections were 
closely cemented together with proper insulation between 
them, and the ohmic resistance of the secondary coil was 


extremely low. 
Alfred Apps. 
London, November 24th, 1903. 


— — — = - — ——— — 


Heating Capacity of Electric Radiators. 


In & price list referring to electric heaters just issued by 
Messrs. Falk, Stadelmann & Co., Ltd., of Farringdon Road, 
they state ** while existing heaters, according to maker’s lists, 
consume for the heating of about 1,000 cb. ft. of air 1,000 
watts, the patent Phenix heater gives the same result with 
a consumption of only 400 watts, consequently the cost of 
heating by other apparatus is 25 times more." Also that 
for efficiency, it is not necessary to consider the radiators 
which are provided with incandescent lamps, their consumption 
of current, which is from 10 to 12 amperes per lamp, putting 
them out of the question where economy is an object.“ 

Seeing that there ure a number of different makes of 
electric radiators on the market which have an efficiency of 
over 80 per cent., it would be interesting to learn how 
Messrs. Falk, Stadelmann & Co, Ltd., have achieved such 
an astonishing result, unless, indeed, the matter must be 
looked upon as a trade secret! 

With regard to current-consumption of radiator glow 
lamps, it is very interesting to learn that а 250-watt lamp 
always takes 10 to 12 ampercs! 

The British Prometheus Co., Ltd. 
Н. SKI WITH, Manager. 


Kingston-on-Thames, November 23rd, 1903. 


As it bas come to our knowledge that certain makers of a 
radiator called the Pheenix " (which is not designed on 
the same system as our Aston patent radiators at all), claim 
that they are more efficient, we think it well to draw 
the attention of the trade to the fact that the lamps used in 
our radiators only take one-fifth of a Board of Trade unit 


each, and not 10 to 12 amperes per lamp, which the makers 
of the Phoenix radiators profess radiator lamps consume, If, 
as possibly may be the case, it is a misprint in their list, 
and they intend it to read 1 or 2 amperes, we think the 
least the manufacturers of the radiators can do would be to 
correct the misrepresentation through the medium of your 
columns, 


Veritys, Ltd. 
С. B. Nortacore, M. I. E. E., Manager. 


London, W.C., November 23rd, 1903. 


[There is apparently a surprising amount of misunder- 
standing and misdescription in connection with electric 
heating apparatus. We are told that the lamps in a certain 
radiator take only one-fifth of a Board of Trade unit each. 
This amount of energy costs, at heating rates, вау 4d. Are 
we to assume, then, that when the lamp has “ taken one half- 
pennyworth of electrical energy, its mission is fulfilled ? We 
rather think that, with a life of, say, 500 hours, the lamp will 
dissipate something like 100 Board of Trade units. In 
fact, the expression used is simply meaningless. As for 
the statements which have called forth these two ietters, they 
are equally absurd. Seeing that the energy supplied to 
the radiators is degraded wholly into the form of heat, save 
for the 2 or 3 per cent. given off ав light in the case of the 
incandescent lamp type, to claim that one radiator will heat 
a given volume of air with only two-fifths the power used 
by another radiator for the same duty is preposterous. Radia- 
tors compete only in durability, elegance, convenience, prime 
cost and similar features ; on the score of efficiency one is 
every bit as good as another.—Epbs, Е.с. REV. | 


Electrical Persecution. 


I notice in your last issue that the U.D.C. of Sutton are 
making a complaint on the score of vibration against the 
local lighting company. 

As a temporary visitor for a few weeks within the zone 
of vibration, may I give your readers a few particulars which 
may enable them to appraise the value of the complaint. 

The station has the railway embankment along one side, 
and is surrounded on the other three sides by a large vacant 
space ; between this again and the houses there are rather 
unusually long strips of garden. 

I happen to be living in the house that appears to be the 
nearest in a bee line to the station, say, 200 yds., probably 
more, and in quiet intervals when there are no trains and 
with a strong effort of listening I can hear a very slight ham 
if the wind is in the right direction; on the other hand, 1 
have to shut my bedroom window to keep out the racket, 
whistling and roar of the trains. Is not this another sample 
of thoe querulous gentlemen who allow the G.P.O. to make 
the face of nature hideous with their telegraph poles, without 
a word of complaint, but are up in arms at once if a com- 
pany wishes to put up an overhead wire, be the support ever 
во ornamental or the surroundings ever so sordid ? 

Visitor. 

Sutton, Norenber 23rd, 1903. 


Applicants Please Note. 


I have recently had to read the numerous replies received 
to an advertisement inserted in the Ey.ecTrical REVIEW. 

Candidates were invited for a post where certain stated 
qualifications were necessary, and it was essential that the 
post be filled by a young unmarried man. 

While many of the candidates stated just the information 
required, viz., age, training, posts filled, and present occupa- 
tion, a great number, I regret to say, omitted much that 
one desired to know, substituting quite irrelevant informa- 
tion, including considerable persona! estimation of ability. 

To the number who wrote for further information about 
the post, needless to say, no reply was sent. 

I give this information, in the hope that it may be of 
service to the number of electrical engineers who at present, 
apparently, desire to change their poste. 

Naturally one selecte, іп the first instance, the letters 
supplying the information wante l, and ext austs them first. 

Selection. 

November 24th, 1908. . 

Е 


i mca E A gS IE F . a a E A a AN 


858 


THE ELECTRICAL REVIEW. vol. 53. No. 1,357, Novzwszs 27, 1903. 


[ELEcrRIC  Wkrprsa.—We have some replies for 
„Welder“ whose letter appeared in our issue of November 
6th (p. 735), but have mislaid his address,—Erns, ELEC. 
Rev. | 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, ꝙc., 
may be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


" INQUIRER " writes:—" The principal tradesmen in the small 
town in which I reside are anxious to have the benefit of lighting 
their ahops by electricity. <A firm of electrical engineers have ex- 
preseed their willingness to carry this out as a private undertaking. 
The District Council were asked to give the necessary permission 
to open the public roads in order to lay the main. This body, 
while strongly supporting the proposal, found they had not the 
power to grant their permission. They, however, forwarded the 
application, accompanied with a strong expression of approval, to 
the proper authority, namely, the County Council, who, without 
апу difficulty, immediately sanctioned the proposal. In the mean- 
time it was discovered that another party held the provisional order 
for lighting the whole district. This provisional order has been in 
existence for three years, during which time no steps have been 
taken to carry out this order, and it is very questionable whether 
any are likely to be taken. 

* Believing there are many other such cases, I shall be much 
obliged if you, or any of your readers, can give me any advice as 
to what steps should be taken in the matter." 

„The interesting question addressed to us by “ Inquirer" has 
been dealt with in some shape or form on previous occasions in this 
column. What he in substance asks is:—If a provisional order 
bas been granted for a district, has the body or company which holds 
the provisional order a monopoly for supply in that district? The 
answer to this question is No,” and this, whether it is sought to 
entrench upon the supposed monopoly by obtaining another 
provisional order or by private enterprise. Inquirer“ does not 
state whether the ' party" who holds the provisional order ів а 
company or the local authority. It is presumed, however, from the 
context that not only do the local authority not hold the order 
themselves, but they are willing to assist him in his enterprise. In 
these circumstances it is quite clear that the firm of elec- 
trical engineers can commence to supply electricity without any 
reference to, or consent from, the party who has got the provisional 
order. The fact that euch a body has no monopoly is made quite 
clear by the Electric Lighting Act, 1888, Sec. 1, which provides 
that:—''The grant of authority to any undertakers to supply elec- 
tricity within any area, whether granted by licence or by means of 
а provisional order, shall not in any way hinder or restrict the 
granting of а licence or provisional order to the local authority, or 
to any other company or person within the вате area.” This 
makes it quite clear that the electrical engineers may make an 
application for a provisional order in order to supply electricity. 

But a provisional order is an expensive luxury, and one of its 
main objects ів to ensure that the undertakers (/.e., the persons who 
promote it) shall be able to obtain the consent of the local authority 
to the laying of cables, &c., in the streets. In the case under 
notice, the local authority are anxious to give every facility, and it 
is, therefore, conceived that there is no necessity for Inquirer's " 
friends to go to the expense of a provisional order. It is often 
assumed that electricity can never be supplied except under а 
provisional order or special Act. This is not the case. So long as 
certain requirements laid down by the Board of Trade as to the use 
of overhead wires, &c., are complied with, any person may sell 
electricity to his neighbours. Before the supply is commenced, 
and if it is found necessary to lay overhead wires, а copy of the 
Board of Trade regulations on the subject should Ьа obtained and 
their contents carefully noted. 


LEGAL. 


Er:rcTRICAL Ровгізніха Co., LTD. 


In the Chancery Division of the High Court of Justice on Tuesday, 
Mr. Justice Buckley, sitting for the disposal of companies’ business, 
had before him a petition to wind up the Electrical Publishing Co., 
Ltd, the petitioner being Thomas Wm. Sheffield, of Trevellyan 
Buildings, Corporation Street, Manchester. 

Mr. AsTBUBY, K. C., for the petitioner, said the company was 
formed in July, 1902, for the purpose of carrying on the business of 
and publishing an electrical review, with offices in London. The 
nominal capital of the company was £14,500, of which 25,800 had 
been allotted. It was not quite correct to say that all the shares were 
paid up; only part were paid up. The object was to carry out an 
agreement with one Theodore Feilden, who was to be the editor 
and publisher of this magazine. By the agreement of July, 1902, 
referred to in the memorandum and articles of association, it was 
provided that the company should acquire the publications, meaning 


thereby the copyright of the title of the Electrical Magazine and 
other:property and assets from Feilden, who was appointed ing 
director and editor of the publication, in consideration of which the 
vendor was allotted 5,500 ordinary shares and 1,000 prefererce 
shares, and the remuneration for his services was to be £6 per week 
from the date of the registration of the company up to the date cf 
the publication, with travelling expenses in London at 108. 6d. a 
day, and in the provinces at £2 2s. a day. What the petitioner 
complained of was that Feilden had nothing to sell. It turned out 
that there was no publication, and no preparation for publication. 
Mr. Feilden had been going on drawing money from the 
company, and great pressure had been brought to bear upon him. 
He now suggested that he might publish the magazine early next 
year, but nothing had been done at all, and petitioner alleged that 
the company was simply & company for putting & monthly or 
weekly sum into Mr. Feilden's pocket. The petitioner set forth that 
the company went to allotment in June, 1902, and at the date of 
the balance-sheet of June 30th, 1903, 9,099 ordinary shares and 
2,255 preference shares, including the vendor's, had been issued. 
Theodore Feilden had continued to draw his salary and expenses, 
and a sum of £1,350 2s. 7d. had been expended on managers’ 
salaries, directors’ expenses, оћсе furnishings, stationery, and other 
expenses at the date of the balance-sheet, leaving a balance in the 
bank at that date of £1,012 178. 7d. Between the months of March 
and September, 1902, there were circulated a large number of copies 
of the prospectus of the company, and many copies of the pro- 
spectus were distributed amongst electrical engineers, general engi- 
neers and members of local authorities. The prospectus contained, 
among other statements, tbe following:—''The maturing of Mr. 
Feilden's project has been the work of much careful thought. In 
the result Mr. Feilden has conceived апа perfected а magazine 
entirely different to anything hitherto existing in this or any other 
country, rivalling the beat productions of the United States, which 
are such enormous successes. In effect an international monthly 
record of things electrical, a compendium of information which 
would form an indispensable adjunct to every worker and 
thinker in electrical science and progress. А journal presenting 
the mature thoughts of the pure scientist and authority in 
carefully selected signed articles. Expert description, fully illue- 
trated, of tbe latest and best productions of the engineer and manu- 
facturer of every country. Further technical details of the elec- 
trical magazine it would be impolitic to divulge, but leading autho- 
rities who are interested in the enterprise have declared that the 
publication is virtually unique in its comprehensi veness and utility." 
The petitioner, upon the faith of the statements contained in the 
prospectus, which he believed to be true, applied for, and was 
allotted, 100 ordinary shares of £1 each, and had paid ор £50 in 
respect of the shares, and induced many of his friends to take shares 
in the company and to promise to support the magazine with adver- 
tisements and subscriptions. The allotment took place in June, 
1902, and the petitioner, relying upon the statements in the pro- 
spectus, that the magazine had been perfected and approved by 
leading authorities and that a pro!it was anticipated on the first 
year's working, expected the magazine to be published at once, and. 
frequently urged Feilden to publish the magazine. In April, 1903, 
а paragraph appeared in the Electrical Times, commenting unfavour- 
ably on the delay in the production of the magazine, and plainly 
insinuatiog that Mr. Feilden was working for his own interests and 
not for those of the shareholders. It was a very bitter paragraph. 
The petitioner called Feilden’s attention to the article, and 
Feilden said he would take proceedings for libel against 
the writer of the article, but he had not done so. Up to 
the present time the magazine had not been published nor 
was there any prospect of its ever being published. Feilden 
had produced a few dummy copies of the proposed magazine, which 
represented a week's work and а cost of 10s. per copy. Petitioner 
believed tbat if the whole of the remaining capital were subscribed 
it would be totally inadequate to meet the expense of producing 
this magazine, and maintaining it for twelve months, until the 
advertisements began to pay, and Theodore Feilden, with his 
experience as a printer and of journalism, must have been fully 
aware of this at the time the company went to allotment. If the 
magazine were published an outlay of from £400 to £500 per month 
would be required for twelve months to successfully establish the 
undertaking, and no return from the advertisements, on which the 
success of the magazine depended, could be expected during that 
period. The amount available for calls upon shares was £2,404, and 
the number of shares remaining unallotted was 3,146, making a 
possible available capital of £5,550, to meet an estimated expendi- 
ture of £6,000. Owing to the delay in the publication of the 
magazine many firms which had promised petitioner to advertise in 
the magazine had withdrawn their support. The dissatisfaction of 
the shareholders with the conduct of the undertaking was so great, 
and the undertaking had been во unfavourably criticised in the Press 
and among electrical people, that it was unlikely that any more 
shares would be taken up by the public. The only asset of the com- 
pany was the bare copyright in the name, the ссе furniture, the cash 
now remaining in the bank, and а few contracts for advertisements, 
which were liable to be cancelled on the ground of the long delay 
in the publication of the magazine. Proceeding, Counsel 
submitted that the company was being carried on solely in the 
interests of Feilden, and the petitioner submitted that it should be 
wound up. 
f. Replying to questions by his Lorpsuip, Mr. ASTBURY eaid his 
client held 100 shares, and he was supported by 27 shareholders 
holding 541 shares. The total number of shareholders was 154. 
Mr. HART, who opposed the petition, said he appeared for 58 
shareholders holding 3,613 shares paid for in cash. 
Mr. Asr BUB: My client states that they only hold 2,000 odd 
shares. Iam told they have not given notice. 
Mr. HABT said practically all had given notice. 
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Mr. Воскмазтев, K. C., who appeared for the company, said 
further notices had been received that morning representing 160 
shares. The petitioner had circularised the shareholders, and had 
received no more support than that stated. 

Mr. Азтвовү said the opposing shareholders seemed also to have 
sent out circulars. 

His LonpsHrP: Assuming Mr. Feilden was to blame in every 
respect, I don't say he is for а moment, but let us discuss the matter 
on the footing that he has got 5,500 shares. If a meeting were held 
of sbareholders and a vote taken on the question of whether there 
should be a voluntary winding up, of course the petitioner would 
be defeated. 

Mr. ASTBURY: It would be hopeless. 

His Говроѕнір: You are a small minority of the shareholders, 
and the majority want the thing to go on. How can I therefore 
wind it up? 

Mr. AsrBunv: That is the difficulty. If I went into а lot of 
details, I could show а good many things about this company which 
are unsatisfactory. As your Lordship takes the view expressed, I 
don't think I should waste the time of the Court. 

His LonpsurP: I dismiss the petition with costs. 

Mr. Воскмавтек, K. C.: It may please my friend to know that the 
first number is ready for him. 


Lrovp's Packina WanEHOUsES, LTD., v. Vertrys, Len, 


ON Friday and Saturday last this case eame before Mr. Justice 
Jelf at the Manchester Assizes. From the Manchester Guardian we 
gather that it was an action to recover damages for breach of con- 
tract. Plaintiffs, who have a large packing business at Manchester, 
established sawmills in Castlefield for making their own cases, and 
the defendants contracted to supply electrical machinery and gas 
plant for driving the same. The cause of action arose out of the 
alleged incapacity of this machinery, when brought into use, for the 
work which, it was alleged, the defendants had contracted it 
should do. : 

Evidence was called to prove an undertaking on the part of the 
defendants that the plant should accomplish all that was required 
by the plaintiffs. Onthe other hand, the defendants endcavoured 
to show, in cross-examination, that the failure was due to excessive 
loads, and that no opportunity was given for testa being made as to 
whether the machinery would do the work specitically mentioned 
in their undertaking by the defendanta. 

Evidence for the plaintiffs had not been concluded when it was 
arranged, that the further hearing should be adjourned sine die. 
Application will be made to the learned Judge at Liverpool as to 
the continuance. 


PosTMASTER-GENERAL v. WIMBLEDON U.D.C. 


Он Friday last at the Kingston-on-Thames County Court applica- 
tion was made on behalf of the Postmaster-General for permission 
to erect telephone-poles and wires in certain parta of the Wimbledon 
district. The P.M.G. had applied to the Urban District Council for 
ita consent, but this had been refused, the Council standing out for 
underground wires in some places and ornamental poles in others. 
When the matter came before the Court last Friday the Council 


renewed ita objections. The application of the Postmaster-General 
was, however, granted. 


— — 


METROPOLITAN ELECTRIC Surety Co., Lyp., v. LUNDY AND 
i WHATLEY, 


Mr. Justice LAWRANCE, in the King's Bench Division of the High 
Court оп Wednesday (25th), tried an action brought by the Metro- 
politan Electric Supply Co., Itd., against Mr. Harry Lundy and 
Mr. M. L. Wheatley, the managing director and chairman of the 
Royal, Ltd., to recover £68 17s. 2d. under a guarantee. It appeared 
that the Royal, Ltd., owned and ran the “ Royal Music Hall." 

After hearing counsel's statements, and evidence, his Lordship 
gave judgment for the plaintiffs with costs. 


Кмант v. Тнк ISLR or WiagT ELO RIC [лант 
AND Powks Co. 


In the Chancery Division of the High Court of Justice on Wednes- 
day (November 25th) the trial of this action came before Mr. Justice 
Joyce. Plaintiff, Ada Emily Knight, claimed an injunction to 
restrain the defendants from so working their engines, and so carry- 
ing on their works at Ryde, in the Isle of Wight, as to interfere 
with the enjoyment of certain premises known as St. Boniface 
College, occupied by the plaintiff, ав a high-class school, or 80 as to 
cause annoyance and danger to her, or the persons inhabiting or 
frequenting the premises. Damages and costs were also asked for. 
The lease under which the plaintiff held the premises was for 21 
years from 1900 at £250 a year. A clause in the Corporation's 
electric lighting order provided that nothing in the order should 
exonerate the undertakers from any indictment, action, or other 
proceeding for nuisance in the event of nuisance being caused or 
permitted by them. In the early part of the present year the 
defendants acquired a piece of land adjoining the plaintiff's pre- 
mises on the east side, and purporting to act under the authority 
of the order; erected on it extensive works for the supply 
of electric light and power, and for the manufacture of 
water-gas in connection with it. The defendants works were 


GG yds. distant from the plaintiff’s dwelling house. The defendants 
commenced to work the engines and machinery about September 
10th last, and immediately thereafter serious vibration was, and 
still is, felt at the plaintiff's premises whereby the doors and 
windows of the house were made continually to rattle. Loud and 
disagreeable noises were caused by the defendante’ machinery, 
which were distinctly audible in the plaintiff's premises, and the 
noise and vibration bad continued on occasions throughout the 
night in such & way as to seriously interfere with the proper rest 
and repose of the plaintiff and the inmates of her house. The 
defendants also caused or permitted objectionable and offensive 
smells of great intensity to be emitted from their works and to come 
upon the plaintiff's premises. The defendants’ acts had seriously 
interfered with the enjoyment of the plaintiff's premises, and they 
threatened to continue them unless restrained by the Court. 

The defendants said that the Corporation of Ryde, being under 
a statutory obligation to supply electricity for public and private 
purposes within the Borough of Ryde, recently contracted with the 
defendants for the erection, maintaining and working by the 
defendants of the generating station, and the site of the defendanta 
works and plans were submitted and approved by the Corporation. 
These works were not in actual operation until October 1st, 1905. 
In September some necessary experimental and preliminary 
operations were conducted at the works for the purpose of testing 
the engines and apparatus, and for the purpose of charging the 
electrical accumulators. During these operations some noise, 
and possibly escape of gas, were unavoidably caused by the working 
of the new machinery, but the necessity and the cause of the same 
were explained to the plaintiff, and remedied as soon as practicable 
hefore the commencement of the action, and no injury or damage 
was caused to the plaintiff. The defendants’ works were of the 
most modern character, the electricity being supplied on behalf of 
the Ryde Corporation for a number of public and private installa- 
tions in Ryde. Since September 20th the defendants’ engines had 
never been running or working later than 11 o’clock or earlier than 
8 а.ш. The defendants did not admit that vibration had been felt 
on the plaintiff's premises, owing to their works, or that there waa 
such noise as to interfere with the enjoyment of the plaintiff's 
premises. They denied that they had caused or permitted offensive 
smells to be emitted from their works, and said none were emitted, 
and that the enjoyment of the plaintiff's premises was not 
interfered with. . 

(To be continued.) 


BUSINESS NOTES. 


Hands, Ltd.—Mr. G. S. Barnes, the senior Official 


Receiver and liquidator of this company, is applying to the Board 
of Trade for his release, and he has issued a summary of his receipts 
and payments up to date. The directors had estimated that the 
assets would produce a surplus of £2,516 available for the unsecured 
creditors, whose claims amounted to £6,736. But the net result of 
the realisation to date is such as to leave nothing for the unsecured 
creditors as only £7,700, or thereabouts, is available for payment to 
the Law Guarantee and Trust Society, Ltd., on account of the deben- 
ture debt of £10,000 and arrears of interest. The book debts, which 
were estimated to produce £9,732, only produced £7,296, a deficiency 
of £2,436; other assets were estimated to bring in £15,922, but at 
the sale conducted by Messrs. Fuller, Horsey & Co. they only 
produced £4,160, a deficiency of £11,762. The difference between 
the book value and the amount actually realised is thus a deficiency 
of £14,198. 


Glasgow Telephones.— We have received from the pub- 
lishers of the Manchester Courier, a small pamphlet which they have 
lately issued respecting the Glasgow Corporation telephone depart- 
ment. A synopsis of the accounts and balance-sheet for last year is 
given, and the importance of allowing adequately for depreciation 
is pointed out. The object of the pamphlet is to educate local 
opinion in the Manchester area so ав to prevent the error of muni- 
cipal telephony being repeated there. 


Engine Contracts.—Messrs. Browett, Lindley & Co., 
Ltd., have received an order for one 50-н.р. engine from Messrs. 
J. Р. Hall & Co., Oldham, for the Soudan Mill Co., Ltd., Middle- 
ton; also for one 300-B.H.P. engine from Mesers. Mather & Platt, 
Ltd., of Salford, for Messrs. R. Evans & Co., Haydock Collieries, 
St. Helens. 


Transvaal.—4According to returns just issued, the value 
of the electric cables, wires and fittings imported into the Transvaal 
during the eight months ending with August last reached a total 
of £49,000, as compared with only £25,000 in the corresponding 
eight months of 1902. 


Gilbert Are Lamips,—We understand that the Gilbert Arc 
Lamp Co., Ltd., have been called upon to replace the lamps (of 
another make) installed in Nuneaton with their 6-ft. carbon lamp, 
burning 30 to 40 hours with yellow-tlame carbona, or 60 to 80 with 
ordinary carbons. The work had become very urgent, and was 
carried out, including the echeming and alteration of the neces- 
вату arrangements in the post bases, in а fortnight. They have 
since been called upon to execute aimilar work in another important 
installation. 
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Electrieal Wares Exported. 
WEEK momd Nov. 217, 1908. 


WEEK ExDmG Nov. 25тн, 1902. 


Adelaide ee ee 


Auckland ee oe ee 
Bangkok  .. е9 si 
Bombay 


Buenos Ayres. Teleg. mat, D 
ss Teleph. mat. .. 


57 

Calcutta .. 5% ae 
Cape Town .. 
Copenhagen. 
Durban x es 

3s Teleg. mat. 
East London 29 ax 
Fremantle .. oe "P 
Teleg. wire.. 


, 

Gibraltar 
Hamburg is m 

РА 'Teleg. mat... 
Hobart T T zs 
Hong Hong.. “> 
Karachi ee ee 
La Plata 


5 Teleg. mat. 
Madras 5% ee ee 
Melbourne .. ee oe 
Navasaki А * 
Odessa ae vs 
Ostend è 
Penang . 
Perth ee 
Piraeus is 
Port Elizabeth 
Shanghai .. PS 
Singapore 
Stockholm .. 
Sydney i 58 ee 
Tokio. Teleg. mat. $i 
Toronto ee oe se 
Wellington.. 
Yokohama .. is =» 
» Teleg. mat. 
okosuka oe ss T 


Total 


.. Value £180 
Arnsterdam .. ee КЕЛ 3 69 


Teleg. mat. 


.. £15,189 


Foreign Goods 


Genoa. Elec. goods 


Hamburg. Elec. machinery .. 


Melbourne. Elec. goods 
Sydney. Elec. goods .. 


Total .. 


. Value £2 


80 
54 
ee 190 


——= 


. £344 


— 


Adelaide . ee ee Value £65 
| Aden, Teleg. mat. ee ee (0 
Alexandria .. is sa 24 C 
Amsterdam x» T 100 
Beira. Teleg. mat. 202 
Bombay as - 10 
Buenos Ayres ге Е . 54 
" Teleg. cable .. 1,541 
Calcutta... ae oe ee 51 
Cape Town.. ws 2s . . 1,405 
Carlskrona. Teleg. cable , 128 
Colombo oo ee ee 175 
Delagoa Bay ка ae А 178 
9i Teleg. mat. .. 5,844 
Durban ee oe ee oe 1,589 
Gibraltar .. б> d 86 
Halifax. Teleg. mat. ‘ 60 
Hong Kong .. A . 348 
Lisbon. Elec. cable . à 47 
s Teleph. mat. . 118 
Madras уз 9 гж . 16 
Melbourne .. Vs T . 839 
Ostend ee ee ee LÀ 56 
Otago.. - «s " 30 
Paris.. ee oe ee ee 14 
Port Elizabeth .. Vx oe 119 
Rodriquez. Teleg. mat. š 70 
Rosario is we 5 oe 01 
Shanghai . ae -— 55 
Singapore .. T ks . 199 
Sydney "e Фе oe HB4 
Р Teleg. mat. 240 
M 'Teleph. cable .. 840 
Wellington .. a s iA 43 
S Electrical cars .. 6,050 
Zanzibar is és . 578 
Total ee £21.091 
Transhipped. 


Books Received.—“ Report of the Influence of Gauge 
Length and Test Bar on the Percentage of Elongation,“ by Prof. 


W. C. Unwin. 
mittee. 


London: Crosby Lockwcod & Son. 


28. 6d. net. 


Publication of the Engineering Standards Com- 


“The Physical Society of London, Proceedings: Vol. 18, Part 6. 


London: Taylor & Francis. 
“ Controle des Installations Electriques," by A. Monmerqué. 


Paris: Ch. Béranger & Co. 


1904. Fr. 15. 


“ Fire Tests with Doors, No. 76; and Fire Tests with Floors,” 


No. 79. London: 
28. 6d. each. 


" Friction and its Reduction,” by G. U. Wheeler. 
38. net. 


Whittaker & Co. 


The British Fire Prevention Committee. 


London: 


“ Directory and Map of Automobile Charging Stations.“ London: 
Leather 3s. 6d. ; cloth 23., net. 


Dissolutions and Liquidations.—Creditors of the 
Electric Tramways Trust, Ltd., must send particulars of their debts, 
&c., to Mr. L. Morse, 32, Qaeen Victoria Street, E.C., or Mr. В. A. 
Goodman, Granville House, Arundel Street, W.C., the liquidators, 


Electrical Times Office. 


by January 18, 1904. 


A meeting of the Prism Globe Syndicate will be held at 60, King 
Street, Manchester, on December 29th, to hear an account of the 


liquidation by Mr. J. H. Bardsley, the liquidator. 
For Sale. — Messrs. 


Weatherell & (Green 


will, on 


November 30th and December 1st, offer the premises, plant, and 
stock of the Renewable Electric Lamp Co. for sale by auction. 


Particulars may be found among our advertisements to-day. 


„Simplex“ Conduits,- -We understand that cor duits 
and fittings other than those manufactured by the Simplex Steel 
Conduit Co., Ltd., have been supplied by other firms as Simplex ” 


material. 


A notice respecting the matter appcars among our 
advertisements to-day. 


New Ampere and Voltmeter.—The illustration shows 
a new combined portable, precision (moving-coil) type of ampere 
and voltmeter that has been put on the market by the Union 
Electric Co., Ltd., of Queen Victoria Street, E.C., to enable installa- 
tion firms and private users to have a reliable test instrument, рег- 
mitting them to correctly instal the electrical apparatus of con- 
The instrument consists of two moving 
coil instruments surrounded by a stout polished oak case, in the 
lower part of which is a 6-cell 


siderable range in sizes. 


maina. 


battery. Tke apparatus may either 
stand up, as shown in the illus- 
tration, or work lying upon its back. 


The voltmeter scale can be put 
it is 


to the following uses, 
divided into 75 equal divisions :— 
(a) Voltmeter readinga, (1) From0 to 
3 volts for primary and secondary 
batteries very low voltages; (2) 
From 0 to 150 volts for private 


and 


plants and battery installations ; 
(3) From 0 to 600 volts for central station light and power supply 


(0) Ohmmeter readings:—(1) Using the 6-cell battery, 


.n8ulation up to 500,000 ohms may be measured; (2) Using no 


line voltages and the other terminals of the instrument, but ілаці:. 
tion resistance of life circuits may be determined by using a simple 
mathematical formula. 

The amperemeter scale ie divided into 60 equal divisions, ar 4 
may be uted (a) Ampere readings:—(1) The instrument being of 
the shunt type, may be used with a number of shunts, say, for 
instance, one shunt from О to 30 amperes, and another shunt from 0 
to 150 amperes; (2) Millivolt readings, by putting the instrument 
in the direct circuit of low voltages, voltages as low as тт... of a volt 
may be measured. The whole apparatus weighs 9 lbs. 


Catalogues and Lists.—Mrssrs. BEANLAND, PERKIN 
AND Co., of School Close Works, Leeds, have brought out an illustrat; d 
catalogue showing several of their latest patterns of hack saw. Ore is 
the No. 4n saw as used by the Leeds Corporation tramway repairin: 
shops, this particular illustration showing the operation of eawir« 
through the steel tire of a tram-wbeel. Other machines describcd 
in the list include portable rail saws, track drills, and port:ble 
electric back saw for shipyard and other work. 

The ELECTRICAL Co., Lrp., has placed before us a booklet (32 pp.) 
in which particulars respecting the Luna arc lamps ard their 
installation are given, together with many neat illustratio: s show- 
ing interior and exterior views, giving prices, and so on. 

The AMBRICAN ELECTRICAL NovEkLTY & Manvractcnina Co, 
LTD. of Charing Cross Road, has issued a catalogue in which it 
gives small pictures and notes prices and principal details of the 
" Ever-Ready " electric specialities, such as night lights, reacing 
lamps, vebicle lamps, electric candles, “с. 

A new illustrated circular relating to their invert. d differc:.‘ial 
arc lamps and arc lamp accessories, including cut-<t.te, eleva ors, 
resistances, transformers, and choking coils, has been brcught out 
by Mrssns. SMITHSON, SHARPE & Co., of Sykes S ‘eet, Hu'me, 
M*nchester. | 

Mzssns. FALK, STADELMANN & Co., Ltp., of Farringdon Road, E. C., 
are placing upon the market a new electrical heater, which is claimed 
to be very economical as regards energy consumption. The heaters— 
known ав the Phoenix " patent—form the subject of an illustrated 
price list just issued by the firm. Some neat designs are shown 
therein. 

Messrs. Siemens Bros, & Co. have just issued а рг mphlet (No. 
14) in which, in the course of some 66 pages of enamelled art paper, 
are given many illustrations and full descriptive letterpress rela- 
ting to their electrical crane and capstan equipments. The 
mechanical construction load factors, outputs, and other electrical 
data, respecting their crane and capstan motors, particulars of 
their lift motors, crane controllere, switchboarde, connecting-boxes, 
brakes, and so on, are followed by numerous useful tab!es and 
curves respecting outputs and dimensions, diagrams of сорпес- 
tions, and so on. The pictures include views of cranes supplied 
to the Bengal-Nagpur Railway Co., Natal Government railways, 

Japanese Government, the North-Eastern Railway Co.'s docks at 
Middlesbro’, and for the Admiralty Pier, Dover. : 

The Crirr MANUFACTURING Co, of Bravington Road Works, 
Harrow Road, W., have sent usa set of sheets sho ving illustrations 
of some of their main switchbcard work, accumulator board, house 
service fuses, н.у. spring clip fuseboarda, knife switches, snay-off 
switches, &c. 

The SocigETE. D'APPAREILLaAGE ELECTRIQUE ET  INDUSTRIEL 
GARDY Freres & CIE., of Geneva, have sent us several lists rela- 
ting to their different lines of electrical apparatus and accessories, 
including insulators, fittings, and lamps for electric street lighting, 
electric ligbting casing, wires and cables, switc es, fuses, ceiling 
roses, and a multitude of other details. 

Messrs. Mosses & Mitcurnu, of Chiswell Street, E C., have 
issued some lists respecting their "Tuffarine" gray valves for air and 
circulating pumps, which are claimed to be v: гу durable. 

From Mrssus SEIDEL & NAUMANN, of 23, Moor Lane, EC, we 
have received a circular respecting theirs if-lubricating metallic 
packing rings, which are being used by some cf the leading Еп: lith 
engine makers. The Corporation electrical engineer at Sutton 
Coldfield says t!-at, though the engines ran at a speed of 350 revo- 
lutions with steam superheated to 520" F., no difficulty was 

experienced in keepisg the glands stcsm-‘ight and the piston red 
well lubricated. 


Electrical News from Japan.— The German Consul 
at Kobe, Japan, sends an interesting report to his Governme rt cn 
tbe subject of electrical industry in Japan, in the course of whi:h be 
states that the Japanese have not yet succeeded in constructicg 
electrical dynamos and motors that can hope to compete with 
European and American machines. Their efforts in the manu- 
facture of incandescent lamps and cables bave been more successful, 
but they are not yet able to supply their own needs. Oa the other 
hand, for the last few years Japan bas manufactured porcelain insun- 
lators of an excellent quality and at a price so low as not to fear 
foreign competition. Several important projects for electrical instal- 
lations are at present under study; the construction of an electric 
tramway between Kobe and Hiogo, an electric tramway at Osaks, 
au electric railway between Kobe and Osaka (30 kilometres), and 
several other lines in the interior of country. The utilisation of 
latent energy of Lake Biwa for the working of а powerful electric 
station to be built near Omi is also under consideration. More than 
half the electrical machinery imported into Japan comes at present 
from the United States. Amongst the other importing countries 
Germany and England dispute the second place. To push the sale 
of German electrical products in the country the Consul recommends, 
amongst other means, the publication of an illustrated catalogue in 
Japanese, and the creation in one of the large towns of a permanent 
exhibition of specimens sufficiently stocked for the immediate sale 
of small sup, lies for current use. A technician should be placed at 
the head of such & museum to study commercial practice, and, 
naturally, ?“ с language of the country. 


РА 
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Bankruptcy Proceedings.—In connection with the 
т: blic cxamination of F. Fanta, to which we referred last week, we 
vcdentind that the chief assets disclosed in the statement of 
Hairs ere as follows :— 


500 sh. res of £1 each (fully paid) in the Electric Lamp Re- 

rencr.ting Co., Ltd. (in liquidation) valued at. S -- £25 0 0 
1,500 61. : res of £1 each (fully paid) in the Electric Glow Lamp 

1 0., Lt. I., valued at. seg - Be ©» «s ie 875 0 0 
1- 9 shares of £1 each (fully paid) in Mercier, Ltd., valued at.. Nil. 
One-third share of 10,010 shares to be allotted on the sale of 

the В. n ish rights of the patent processes for cleaning and 


ae 


renc: ing electric lamps, estimated to produce ks .. 1,666 10 0 
Two-: ths share of the profit to be derived from the sale of 

the foreign rights of these processes, estimated to produce.. 1,500 0 0 
Jniere t in £500 in cash and 1,000 shares to be paid and 

alo:ted on the sale of the patents for the automatio 

advertising machine to a company, estimated to produce .. 1,000 0 0 


£4,566 10 0 


In the cpinion of the Official Receiver, the realisable value of 
most of those assets must be regarded at present as doubtful. 

At Bristol County Court on Friday, Frederick King, electrical 
engineer, of Stone Bridge, applied for his discharge from bank- 
ruptcy. It was reported that the greater portion of the liabilities 
were in respect of the debtor's indebtednees to a former partner. 
The discharge was suspended for two years. 

The first meeting and public examination in re George Neale, 
Fulbam Palace Road, are arranged for December 4th and January 
15th respectively, at Carey Street. 

The Secretary of the South-Western Electrical Co., Ltd., of 
Falham, writes to us as follows :— | 

With reference to the bankruptcy proceedings against Mr. George Neale 
(lately trading with Mr. J. Carnaby as the South-Western Electrical Contract- 
ing and Maintenance Co.), I beg to state that such proceedings are in no way 
connected with this company, and trust you will insert thia letter in your next 
ssue, 

A second and final dividend of 10s. in the £ (making a total of 
208.) is payable on December 2nd in re J. F. Worthington, electrical 
engineer, of Hanley. 


Trade Announcements.—Among the new electrical com- 
panies recently establisbed on the Continent is опе to be known as 
W. F. Jones & Co., of Forest, Brussels. Tre principals of the 
con -гп are Mr. W. F. Jones, of 77, Rue Maghin, Liege; Mr. Donald 
U YXaemillan, of Glasgow; and Mr. G. J. Neybergh, of Brussels. 
The object of the company is primarily to manufacture switches 
and switckboards, but particularly controllers and starting switches, 
ia the design of which Mr. Jones is а recognised expert. He will 
be known to our readers as having been associated with the late 
Mi. Slater Lewis in starting the electrical department of Messrs. 
P. R. Jackson & Co., and also as manager and engineer of the 
Electric Transmission Co., of Hammersmith. Mr. Jones has latterly 
Lad charge of the switchboard and apparatus department of 
the Compagnie Internationale d'Eléctricité, Liége, and amongst 
other work introduced motor-starting switches and controllers on 
Eaglish lines to the Continental trade. Mr. Neybergh obtained his 
commercial experience in this country, and he has for many years 
had charge at Liège of the commercial side of the extensive 
Euglish business of the Compagnie Internationale а Elcctricité. 
Mr. Macmillan was outside erecting engineer to the same com- 
pany. 

Messrs. Braby & Tomlinson, Ltd., cf Hart Street, Blcomsbury, 
ard Baltic Street, E.C., electrical engineers and contractors, and 
proprietors of the contracting business of Messrs. Pritchetts & Gold, 
have diepored of the business to Messrs. Duncan Watson & Co., who 
take over the gcodwill, stock-in-trade, lease, work in hand, and tho 
books and papers of the company. "The transfer takes place as from 
the 26th inst. The only reason for disposing of the business is the 
retirement of Mr. Braby to take up a position with the well-known 
firm of Messrs. F. Braby & Co. All communications should be 
addressed to 100, Charing Cross Road, W.C. 

Mr. Wm. Fowler Barnaby, electrical engineer, has relinquished 
his position as manager of Messrs. Barnaby & Co., Ltd., electrical 
cogineers, of 13, College Street, Rotherham, and has commenced 
business on his own account at 16, Lindum Terrace, Doncaster 
Road, Rotherham. 

Mr. A. Higgins and Mr. S. Griftiths have entered into partner- 
chip to carry on the business of electrical engineers and contractors, 
ut 4, А! ony Street, Regent's Park, N.W, under the name of 
Higgins & Griffiths. 

‘rhe business of the B. & S. Folding Gate Co., originally started 
for the manufacture and sale of the B. & S. patent folding gates, 
has increased to such an extent, and other productions form во 
large a proportion uf the business, that the title “The B. & S. 
Folding Gate Co.“ is now a misnomer, and the cause of misunder- 
standing. We are asked to state, therefore, that in the future the 
business will be conducted under the personal name of Arthur L. 
Gibson & Co. 

Mr. Isidor Frankenburg, of Isidor Frankenburg, Ltd., announces 
that as his sons are taking а great interest in the management of 
the business, and are large shareholders, he has decided to identify 
them with the name of the company. This has accordingly been 
altered to I. Frankenburg & Sons, Ltd. The alteration involves no 
change in the directorate or management of the business, and the 
shares will continue to be in the hands of Mr. Frankenburg and his 
family, and some of the principal employ és. 


Imports of Foreign Electric Apparatus.— There was 
again a large increase last month in the imports into this country of 
foreign electrical goods and apparatus, the returns showing a total 
of £63,661, which compares with only £51,139 in October last year. 
Bo far as the year has gone—that is to say, during the ten months 
ending with October last —these imports have obtained an aggregate 
value of £649,144, as contrasted with only £556,394 in tke 
corresponding ten montbs of 1902. | 


The National Cyele and Motor-Car Exhibition.— 
At the annual National Cycle and Motor-Car Exhibition there is 
not a single electrical vehicle to be found among the many motor- 
cars on view, nor even one of the combination petrol-electric class, 
of which much has been, and still is, expected. There are, on the 
other hand, quite a number of firms showing small accumulators, 
coils, and other accessories required in connection with the 
ignition in petrol motors. In this branch Mesars. J. Lacoste & Co., 
of 1764, Shaftesbury Avenue, W.C., have & large display in the 
way of contact-breakers and coile. Among the former is an 
ingenious wipe contact-breaker for use on the engines of 
motor-cycles, The contact is made at the firing point between 
a steel roller and a tempered steel block let into a fibre ring, 
the whole being enclosed in a dustproof and oil containing 
casing of gun-metal Another novelty is an ignition con- 
troller for use on multi-cylinder engines. Usually, in the case 
of ignition troubles or “ missing,” it is not an easy matter to tell 
which cylinder is not working properly, but by means of the new de- 
vice, which is arranged in the circuit, each cylinder may be separately 
tested. The Lithanode type of accumulator has now been adapted to 
ignition purposes, and a display of this type is made by Messrs. 
Lorgstreth's, Ltd., 4274, Strand, W. C. As is well known, the 
positive plate of this accumulator is built up of a special solid 
material cast up into lead sections, which, it is claimed, enables 
these batteries to be discharged at exceptionally high rates, and 
the elements are not injured by short-circuiting. For use on 
motor-cycles where vibration is somewhat excessive, a special non- 
spillable accumulator has been introduced. To attain this object, 
the celluloid cell is made larger than usual, so that an auxiliary 
sealed cell may be formed at the side, into which any acid 
which may be shaken out of the accumulator, owing to vibration, 
finds its way, instead of being sprayed on to parts of the machine; 
another advantage of the arrangement is that it greatly facilitates 
the handling of the accumulators, the acid being unspillable in 
any position. On Messrs. Longstreth's stand we were able to 
examine several of the induction coils for ignition purposes which 
are now being made by Marconi's Wireless Telegraph Co., Ltd. 
These are made in various forms for one, two, three and 
four-cylinder engines, and to work at speeds up to 4,000 
revolutions per minute. The coil for high-speed work is 
fitted with a special trembler in which, instead of screw and 
spring contacta, each contact is fixed at the end of a flat spring. The 
upper one is so adjusted that when the circuit is closed the break 
is slightly retarded, thus allowing the core to be more tully magne- 
tised. Messrs. Н. W. Cocks & Co., of 143, Kew Road, Richmond, 
confine their exhibit to a range of 4-volt accumulators in sizes from 
4 to 60 ampere-hour capacity, suitable for use on petrol motor-cara 
and cycles. "They are made in celluloid, ebonite or polished wood 
cases. The plates are well raised from the bottom of the cell and 
are provided with non-short-circuiting separators. Coils, accumu- 
lators and other ignition accessories are also shown by the Woodcote 
Enginecring and Motor Works, of Wallington, Surrey ; the Lee 
Motor-Car Supply Co., 9, Hills Place, Oxford Circus, W.; Messrs. 
L. Rene & Co., 6, Snow Hill, E.C., and Messrs. Chas. Peacock & Со., 
35, Clerkenwell Road, Е.С. 


ELECTRIC LIGHT AND POWER NOTES. 


Abercarn.—The U.D.C. has decided to apply to the 
В. of Т. for a prov. order for electric lighting. 


Acton.—The U.D.C. has resolved to appoint Mr. №. Н. 
Trentham at a fee of £10 to advise as to the lighting. of its 
area by electricity. During the discussion it was stated that certain 
members of the Council had received hams, and that upon com- 
municating with the packers at Limerick, from which place the 
hams were received, it was found that one of the unsuccessful appli- 
cants was the sender. The Council referred to the desirability of 
having a combined lighting and destructor worke, and the L G.B. 
has already sanctioned a site for the latter at Bedford Park. The 
expenditure involved is estimated at £100,000. 


Alloa, N.B.— The T.C. has resolved to do away with the 
electric arc lamps for street lighting and to instal high-pressure 
incandescent gas lamps of 500 с.р. each in their place. The Council 
bas come to the conclusion, after experiments, that it is too costly to 
continue to run the arc lamps апу longer. The price of gas is 
28. 2d. per 1,000 cb. ft. 


Andover.—The Southern District Electricity Corpora- 


tion has notified the T.C. that it intends to apply to the B. of T. 
for a prov. order to supply electricity within the borough. 


Aylesbury.—The prov. order for electric lighting obtained 
by the T.C., to which the B. of T. granted an extension of time, 
has lapsed, and cost the ratepayers about £300. 


Barnes.—The T.C. has asked permission from the I.. G. B. 
to borrow £4,500 for extension of mains. 


Bedwellty.—The U.D.C. is negotiating with the Powell 
Duffryn Coal Co. for а supply of energy for lighting purposes. 


Bengal.—The wealthy Zemindars and Maharajahs are 
using electricity very largely for the lighting of their palaces. We 
hear of a gigantic electrolier just procured from a Calcutta tirm ata 
cost of Rs. 10,000 for the Maharajah of Dharbanga's new palace at 
Rajnagar.—Zndien Enginecrinq. | 
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Birkenhead.—The Corporation iS will!? shortly make 
application to the B. of T. to extend? thejiarea! of, supply, by in- 
eluding the districts of Prenton and Upton. 


Brentwood.— The U. D. C. has decided to apply for a 
prov. order to supply electricity within theftown and in the parishes 
of Great Warley, South Weald, Little Warley and Shenfield. 


Brierley Hill.—A two years’ extension of time in which 
to carry out the E.L. order has been applied for by the U.D.C. 


Caerphilly,—The canvass on the E. L. question having 


proved satisfactory, the U.D.C. has decided to apply for a prov. 
order. 


Cheshire.—The Cheshire Electrical und Power Саз 
Syndicate has been formed to obtain Parliamentary powers for 
carrying out an undertaking for the county. It is proposed to raise 
a capital of £1,000,000. The scheme provides for electrical 
generating stations to. be located at Newton, Middlewich, Frodsham, 
Timperley, Bollington and Dukintield. It is also proposed to take 
over ав а going concern the Northwich Electrical Supply Co., an 
undertaking which is in active operation and earning a dividend. 
The area of supply covered by the syndicate's scheme is 654,825 
&quare miles, and it has a population of over 827,000, chiefly indus- 
trial and mining, 80 that the demand for electric energy and power 
gas ought to be considerable. Electricity both for lighting and 
power will be placed within the reach of the more remote towns and 
villages which have already obtained provisional orders, or may 
contemplate doing во, independent stations for the several localities 
being unnecessary. By an arrangement with the Power Gas Cor- 
poration, Ltd., Mond gas will be supplied throughout the whole 
area. 


Chesterfield. —A I.. (1. B. inquiry has been held into the 
application of the T.C. for a loan of £15,000 for electric light and 
power supply purposes. There was no opposition. 


Clydehank,—The T. C. has completed an agreement 
with the Clyde Valley Electric Power Со. for the taking 
over of its prov. order for supplying energy within the burgh. 


Croydon. — The R. D. C. on 19th inst. decided to apply to 
the B. of T. fora prov. order to supply electricity to the parishes 
of Beddington, Coulsdon and Sanderstead. 


North-Western Electricity and Power Gas Co.— 
Last session Parliamentary powers were obtained by this com- 
pany to provide works for the supply of a large district cover- 
ing parte of Flintshire, Denbighshire, Derbyshire and North Staf- 
fordshire, but excluding Cheshire. The promoters will go to 
Parliament next session for a revision of the original scheme of 
power stations. It is now proposed to establish eight stationg—one 
in Flintshire, one in Derbyshire, one in or near Wrexham, and five 
in Staffordshire. 


Dunfermline.—The Т.С. has unanimously agreed to 
oppose the National Electric Construction Co.'s application for а 
prov. order to supply the burgh with clectricity. 

The T.C. has received notice of a scheme for the lighting of its 
district from the Fife Electric Power Co., which is expected to 
be of great service to the burgh. 


Eastleigh and Bishopstoke.—The U.D.C. on Novem- 
ber 19th decided to apply for a prov. order for E. L. 


Edmonton.— Objection has been raised by a deputation 
from the local Traders’ and Ratepayers’ Defence Association to pay- 
ments amounting to £1,124 being made by the D.C. to solicitors, 
Parliamentary agents, and electrical experta in connection with the 
proposed introduction of electric lighting into the district, on the 
ground that the Council had no mandate from the ratepayers to 
incur the expense. 


Exeter.—The mayor оп the 16th inst, inaugurated the 
new electricity worka at the Basin, but it is not expected that the 
undertaking will be completed for some months hence. The 
plant consists of three sets of 550 н.р. each and one of 150 Н.Р. 


Frinton-on-Sea,—The E. L. installation carried out by 
the Frinton and District Electric Light and Power Co. was in- 
augurated recently by Col. R. P. Davis. 


Germany.— The establishment of а municipal central 
electric lighting station in the town of Neisse, at an estimated cost 
of £16,500, has becn decided upon. 


Glasgow.—The electrical engineer in a recent report to a 
sub-committee of the Т.С. as to the extension of plant required 
at Port Dundas and Pollokshaws Road generating stations, 
stated that it would be necessary to increase the generating plant 
at the former by some 6,000 kw., and at the latter by 1,500 kw. ; 
he did not think it safe to take a further supply of energy from the 
tramways department. As regards the type of plant that should be 
adopted for the extensions, whether steam engines, gas engines or 
steam turbines, he had come to the conclusion that although gas 
engines worked by producer gas were likely to prove in the near 
future the most economical in fuel consumption, they would be 
considerably more expansive in capital cost. In the case of Port 
Dundas station he recommended steam turbines, and for Pollok- 
shaws Road works high speed reciprocating engines with alternative 
estimates for gas engine plant. The cost of the extensions, in- 
cluding additional buildings at Port Dundas, cables to sub-stations, 
&c., i8 catimated at £135,000, The committce, after consideration, 
decided to procecd with tho extension of the gencrating station 


buildings at Port Dundas, but adjourned consideration as to the 
additional plant for both stations. The! sub-committee was em- 
powered to appoint a deputation of its members to visit any 
English town where turbine plant had already been adopted for 
generating energy for the purpose of inspecting the same and 
making inquiries. 

The total amount borrowed for electric lighting purposes now 
amounts to £1,142,000. 


Guildford.—The Highway Committee states that it is 
unable to accede to the application of the Guildford Electricity 
Supply Co. for permission to erect a line of poles with overhead 
wires along the main road, to supply electricity to Merrow. 


Ham (Surrey).—The U.D.C. has practically come to 
an agreement with the Twickenham and Teddington Electric 
Supply Co. relative to the supply of energy to the district. The 
company is willing to undertake the public lighting at a rate not 
exceeding 2d. per unit, and to supply private consumers at 6d. per 
unit for the first hour per day, and 3d. per unit afterwards, on the 
maximum demand system. Thc company will receive no opposition 
from the Council, which is to have the right of purchasing the under- 
taking at a valuation as a going concern at the end ot 7, 14 or 21 
years. 


Heligoland.—The lighthouse on this island has been 
equipped with electric light. There are three parabolic lenses, 
which revolve four times а minute, throwing out three independent 
beams visible at а distance of 20 miles on tbe surface of the water. 
It ів stated that the light ів one of the most powerful now in use. 


HMorley.—4A syndicate is applying for a prov. order for 
electric lighting in the district. The Council will support the 
application. 


Hull.—It is proposed, as an experiment, to work the 
Balthouse Lane Bridge across the River Hull by electricity. 


Ilfracombe.— The E. I. works established by Edmundson's 
Corporation has been formally opened by Mr. H. A. Palmer, J. P., 
chairman of the Council. 


Ipswich.— The T. C. has fixed the following scale of 
charges for energy :—Lighting, 6d. per B. of T. unit, with a rebate 
of 1 per cent. for every 50 unite consumed per quarter up to 800 
units, and 1 per cent. for every 100 units above 800 until the 
minimum charge of 4d. is reached. Power, heating and cooking, 
2d. per unit with a rebate of 1 per cent. for every 500 unite per 
quarter up to a total of 12,500 units, and after that a rebate of 
25 per cent. 


Italy.—Application has been made for sanction to 
obtain power from Lake Bormida di Malare and the Bormida di 
Pilare Torrents for the generation of electric energy. It is 
estimated that 9,800 н.р. will be required, and it is intended to 
supply energy to works, &c., between Savona and Genoa. The cost 
of the undertaking will be about 4,400,000 lire. 

A concession bas been granted to the Societi Co-operativa per 
l'Ilminazione Elettrica di Valli dei Вірпогі to put down a plant 
to utilise the water power of the River Leogra in the generation of 
electrical energy. 


Johnstone.—'he Clyde Valley Electric Power (о. 
intends to apply for Parliamentary powers to eupply electricity for 
lighting aud power in the burgh. 


King's Lynn.—O wing to the gas company forestalling the 
U.D.C. in the lighting of the parishes of West Lynn and Gaywood, 
the E.L. Committee's decision to light the districts, which came up 
for confirmation recently, has been rejected by nine votes to five. 


Launceston.—The Hobart Mercury for October 10th 
says that tenders are being called at Launceston for the pipe to 
convey the water to the turbines to drive the new three-phase alter- 
nators which are in course of construction, and which are expected 
there in the latter part of the year. The transformers which are 
required have been ordered from England, and are expected to 
arrive with the new plant. At the last meeting of the City Council 
tenders for 500 new meters were opened, and referred to the Electric 
Light Committee. 


Lichtield.—The T.C. has resolved to apply to the B. of T. 
for an amendment of the electric lighting order, 1901, extending 
the time within which to carry it out, and to extend the area of 
supply to the parishes of Whittington, Shenstone, Swinfen, 
Packington, Weeford, Wall, Longdon, Fisherwick, King’s Bromley, 
Farewell, Curborough, Elmhurst, Pipe Hill, Burntwood, Hammer- 
wich, St. Chad, and St. Michael, Lichfield. 


Littleborough.— The U.. C. is considering a proposal 
from Messrs. Baker, Lees & Co. to lease the electric lighting order. 


London.—Ciry.—The Gus World states that after 14 
years’ experimenting to decide what form of lighting should be 
adopted for the side streets, the Corporation has resolved to intro- 
duce the incandescent gas system. It was stated that the 
experiment of lighting the Farringdon Without Ward was quite 
satisfactory 

BaTTEBSEA.—The B.C. has resolved to expend £550 on mains 
extensions. The E.L. Committee has recommended the Council to 
again urge the L.C.C. to promote legislation enabling local autho- 
rities to wire consumers’ premises. 

Whe L.C.C. has informed the B.C. that it cannot see its way 
to ꝓromote legislation to prohibit the uso of overhead wires for 
E. L. purpoacs from one supply area to another. 
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HackNErvy.—In consequence of the Poor Law Guardians’ resolve 
to instal 400 8-c.P. lamps in their new buildings in the Gainsborough 
Road, and two firms making large demands, the B.C. has decided 
on laying a 0°75 feeder, at an estimated cost of £4,500. An 01 
distributor is to be laid, at an estimated cost of £460, and another, at 
an estimated cost of £215. 


Lothians. — The Lothians Electric Power Co. ure 
about to apply for prov. orders to erect generating stutions and 
supply energy in Edinburgh, Peebles, East Lothian, Haddington 
and Lanark. 


Loughborough.—The General Purposes Committee has 
advised the T.C. to apply to the L.G.B. for sanction to increase its 
borrowing powers for electric lighting obtained in 1899 for 
425, 000 to £30,000, and to proceed with the scheme drawn up by 
Mr. C. H. Gadsby for the lighting of its area. The price for the 
supply of energy is tixed at 5d. per unit for lighting, and 21d. for 
power, with special terms for large consumers. It is estimated that 
the cost of the scheme will be £28,408. The plant to be installed 
comprises two sets of 250 Kw. each, and room will be provided for 
another 100-K w. set when required. 


Madras.—Messrs. Marshall, Sons & Co. and Messrs. 
Crompton & Co. are both investigating the district, with a view to 
establishing an electric lighting undertaking. 


Maryport.—'he U. D. C. has decided to carry out the 
electric lighting order within two years, if the B. of T. will 
grant an extension of time for that period. 


Milan.—The Municipal Council is considering the 
desirability of taking over the electric lighting and motive power 
services of the city, and the engineer of the municipal technical office 
has just completed a report on the project. 


Newquay.—T he Southern District Electricity Corporation 
bas given notice of its intention to apply to the B. of T. for a prov. 
order to supply the town with electricity. 


Northfleet.—The D.C. has written to the Kent Electiic 
Power Co, Mesers. Fowler & Co., solicitors, Westmineter, and the 
Gravesend Corporation, stating tbat it would assist, at the 
expense of the promoters, in promoting a supplemental or 
new prov. order for the district, providing the undertakers would 
contribute £250 to cover the coste incurred by it in obtaining tho 
existing order. 


Paignton.—The U. U. C. has adopted the proposal of the 
National Electric Construction Со. for the lighting of the town by 
electricity. The Council is to find the necessary original outlay, 
and the company guarantee all payments of interest and sinking 
fund, the costs of the order and cost of construction. The price for 
i ниш private lighting is to be 5d., and for public lighting 3d. 
per unit. ; 


Phenix (Victoria). — The plant and works owned 
by the Phoenix Electric Lighting Co. have been destroyed by tire. 


Ramsgate.—The T.C. on 19th inst. decided to support 
the Bill of the Ramegate and District Electric Supply Co., promoted 
by Edmundson's Electricity Corporation, for powers to supply 
electricity to the town, provided that £2,000 is deposited with the 
Council. The Isleof Thanet Electric Tramways and Lighting Co. is 
secking similar powers. 


Shipley.—The I. D. C. has decided to apply for power to 
supply electricity within the area of the Baildon D.C. 


Npain.— Don Javier Toicoa y Barcaiztegui, has obtained 
а concession to utilise the water of the River Agustegui at the 
Oyarzun for generating energy for industrial purposes. 


Stoke-upon-Trent.—A L. G. B. inquiry has been held in 
regard to the T.C.’s application to borrow £30,640 for a combined 
electric lighting and dust destructor works. There was no 
opposition. 


Stratford-on-Avon.—4An extension of the prov. order 
obtained in 1901 for carrying out the E.L. scheme is being applied 
for by the T.C. 


Stroud.—The R.D.C. has decided to support the applica- 
tion of the Gloucestershire Electric Power Co. for а prov. order to 
supply electricity within the Council's area and to the parishes of 
Nailsworth and Darsley. 


Swindon.— An Act will be promoted by the T.C. in the 
next Session of Parliament to empower the Council to extend the 
area of electricity supply to the parishes of Wroughton, Stratton, 
St. Margaret, and Rodbourne Cheney ; to supply electricity in bulk to 
neighbouring authorities, and to sell and let out on hire, electric 
light fittings and motors. 


Tamworth.—The T.C. has decided to apply for a prov. 
order for E. L. within the borough and parts of the rural districts 
adjoining. 


Taplow and Burnham.—The Maidenhead Corporation 
has resolved to apply for а prov. order for lighting and power in 
these districts. The prices of energy at Maidenhead are 5d. per 
unit for lighting, and 3d. for power, and the Corporation states that 
it would supply those outside its area at 4d. extra per unit for 
ach two-thirds of a milc from Maidenhcad Bridge. 


Thames Valley.—The Twickenham and Teddington 
Electricity Supply Co. intends to apply for a prov. order to supply 
electricity in the parishes of Hampton Wick, Esher, the Dittons, 
East and West Molesey, Sunbury, Feltham, Hanworth, Ashford, 
Shepperton, Littleton, and Laleham. The consent of several of 
the local authorities concerned has been secured. 


Warsaw.—The new mill for the manufacture of cotton- 
hosiery, which is in course of erection, will, it isstated, probably be 
equipped with clectric power. 


West Ham.—The T.C. has discussed the terms upon 
which it would provide the L.C.C. with a stand-by supply of 
energy for the pumping station at Abbey Mills, and decided that 
the necessary mains, transformer, metera, switchgear, &c., be fixed 
and maintained on payment of a sum of £200, the IL C. C. to provide 
the transformer chamber and to take energy to the minimum value 
of £85 per annum. 


Whickham.—The U.D.C. has decided to apply to the 
В. of Т. for the transfer of its order to the County of Durham 
Electrical Power Distribution Co., Ltd. 


Willesden.—The U. D. C. has considered a draft agrec- 
ment with the North Metropolitan Electric Supply Co. for the 
Bale and transfer of the Council's generating station in Taylor's 
Lane, together with the machinery and plant therein. The 
agreement was approved subject to such alterations as the 
solicitor and electrical engineer consider necessary in the interests 
of the Council. A draft agreement with the same company for the 
supply of electrical energy in bulk to the Courcil was sent to the 
Electricity Committee for consideration. The question of erecting 
adust destructor was discussed and referred to a special committee, 
which will also report as to the adoption of motor traction for the 
removal of dust, cartage of materials, &c. 


Wilts.—The Western Electric Distributing Corporation, 
Ltd., of Westminster, is seeking powers to supply electricity in the 
parishes of Trowbridge, Melksham and Bradford-on-Avon, Tho 
revocation of the Trowbridge E.L. order is also sought. 


ELECTRIC TRACTION NOTES. 


Berlin Railway Tests.— A Berlin despatch says that 
the trials on the Zossen and Marienfelde line are now being con- 
tinued, mainly with a view to ascertaining the load which the trains 
can draw. According to the latest resulta attained, a load of 
130 tons can be drawn at a speed of 160 kilometresan hour. 


East Cheshire.— Application is to be made on the 30th 
inst. by a private company for powers under the Light Railways 
Act, 1896, to construct electric tramways in East Cheshire and West 
Derbyshire, between Stalybridge and Hyde, on the one hand, and 
Glossop on the other. Already the Manchester Corporation cars 
run out in the Ashton and Stalybridge direction. It is proposed by 
the East Cheshire Light Railways Syndicate to construct and work 
a system of tramways from Masham, as a centre connecting up in 
the west with the Hyde, Dunkinfield, Stalybridge and Mossley 
system, and on the east, vid Woodley, with the Glossop and Had field 
Tramways, with two further branches—one to Broadbottomiand the 
other to Tintwistle, did Hollingworth. When this is completed 
there will be a complete tramway service between Glossop and 
Manchester, taking in, not only the towns mentioned, but also 
Stockport and Denton. Some weeks ago the Hyde Joint Tramways 
Board decided not to extend its scheme in the Glossop direction 
further than the boundaries of the two boroughs, and up to a few 
days ago it was feared that, after all, the missing link” would fail 
to be supplied. That there isa prospect of its being yet carried 
through has afforded lively satisfaction to the inhabitants of the 
district. The lines which it is proposed to construct will be on the 
trolley system, ss it is desired to maintain uniformity, and their 
total length will be 71 miles. It is proposed to provide a frequent 
service of cars at low fares. The route will be a popular one and 
will not only serve a very large resident population, but will also 
attract much holiday traffic during the summer months. 


East Ham.—At the last meeting of the U.D.C. a letter 
from the Board of Trade was read sanctioning a loan of £2,700 for 
the purchase of five new cars. It was reported that the daily 
car-mileage average was now 2,326, as against 1,859 last year, 
and that the daily average receipts were 495 58. 8d., against 
£65 11s. Ojd. last year. The iclerk was directed to approach the 
Wanstead U.D.C. to get consent to an extensiun of the tramway 
along Aldersbrook Road to Park Road. With respect to a suggestion 
to run motor omnibuses, it was decided that memters should visit 
Hastings to inspect some double-deck 'buses which had been 
supplied by Messrs. Milnes-Daimler, and were running there. 


Rirktintilloch, N.B.—The T.C. has agreed to approach 
the Glasgow Corporation Tramways to extend its system to the 
burgh. 


Soothill Upper.—The U.D.C. has withdrawn its appli- 
cation for a prov. order to enable it to construct;electric tramways 
between Chidswell and Dewsbury. 


(Continu кі on рам 862.) 
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THE GREENHILL ELECTRICITY WORKS, 
OLDHAM CORPORATION. 


THE year 1892, saw the first electrical undertaking of the 
Oldham Corporation take detinite shape, for in that year the 
Rhodes Bank station, designed for an output of 720 K. P., 
was opened. The steady increase in the demand for 
electricity led to enlargements of that station in October, 
1896, and again in September, 1899, until the capacity of 
the Rhodes Bank site, was practically exhausted. 

It was then necessary to consider the future development 
of the undertaking, and with the decision to carry out an 
extensive electrical tramway scheme, and the necessity of 
meeting a rapidly growing demand for energy for power and 


ambitious one, and the section at present completed will 
accommodate some 10,800 н.р. of the total 21,000 H.P. 
which it is proposed shall be accommodated on the site. 

These buildings comprise an engine room in two bays, 
130 ft. long and 88 ft. wide, faced internally with blue 
Staffordshire bricks to about 8 ft. above floor level, and 
with glazed bricks elsewhere. The floor is tiled and the roof 
glazed all over. A spacious switchboard gallery runs across 
one end of the engine room, and at this end are also situated 
the engineers’ and general offices, built partly ovor the 
switchboard gallery, and having the principal entrance in 
Ohurchill Street. 

One boiler house, situated at the western end of the site, 
has been constructed. It is 152 ft. 6 in. long and 


Уну OF Traction Bay, GRBENS'LL ELEOTBIOITY Works, OLDHAM. 


other, purposes, it was vecided to acquire a: site of sufficient 
area to meet the requirements of the borough for some time 
to come, апа to erect thereon a new power station. 

The site was! eventually secured ‘at Greenhill, adjoining the 
railway, and: nearly opposite the original Rhodes Bank 
station. The! designing of the new works was entrusted to 
the Council’s consulting engineers in electrical matters, 
Messrs. Kennedy & Jenkin, of 17, Victoria Street, West- 
minster, and the works will ultimately cover practically 
the whole of the available site. 

The completed works will comprise an engine room in 
three bays, running at right angles to the railwsy, and two 
boiler houses, one on each side of the engine room, each 
containing three bays running parallel with the railway, and 
provided with two square chimneys 250 ft. high, or four 
chimneys in all. 

It will be gathered that the scheme is a somewhat 


109 ft. 5' in.] wide. Over the boiler] house ғ coal store, 
capable of holding} 1,800 tons'of: coal, has been erected by 
the Columbian Co., of London, and is ofitheir patent con- 
crete and steel-bar construction, as also are several ifire- proof 
floors elsewhere in the building. The buildings are, for the 
most’ part, of fire-proof construction, and faced externally 
with red brick and stone dressings. 

The prrangemert of the boiler plant is somewhat of a 
departure from the usual practice. 

Eight dry-back boilers and three Morrin’s patent Climax 
water-tube boilers are installed, and the Jatter, on account of 
their particularly rapid steaming qualities, should prove a 
valuable addition when the full lighting and traction load is 
obtaired. Ultimately, the two outer bays will each contain 
eight dry-back boilers, and the centre bay four Climax 
boilerr. 

The dry-back boilers have been supplied by Messrs. E. 

F 
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Danks & Co., of Oldbury. They are 11 ft. 6 in. diameter, 
and 14 ft. long. Each boiler has two Fox’s corrugated 
flues, and contains 214 tubes 3 in. in diameter. The 
furnaces are fitted with Butter worth's fire bars, and two 
‘spring loaded safety valves are provided to each boiler. 
These boilers have been designed to evaporate 11,500 Ibs. 
of water per hour, with a working pressure of 160 lbs. per 
вд. in., and are arranged so that mechanical stokers can be 
added if desired. 

The main flue on the north side of the boiler house is 
under the firing floor, and on the south side, behind the 
boilers, both lead into the chimney, which is situated in the 
centre bay of the boiler;house, adjacent to the engine room. 
The chimney, which*is similar in size to the other three 
which will ultimately be erected, is 250 ft. high and 12 ft. 
square internal measurement. | | | 

The Climax boilers which, together with the pump room 
and feed heaters, occupy the remainder:of,the centre bay, were 
supplied by Messrs. 
Rowland & Oo., 
Ltd., of Reddish. 
Each boiler is de- 
signed to evaporate 
nominally 25,000 
Ibs. of water per 
hour at a working 
pressure of 160 Ibs. 
per sq. in. The 
boilers contain a 
central shell 4 ft. 
4 in. internal 
dia meter, into 
which are expanded 
720 bent tubes, 
each 3 in. diameter 
and about 11 ft. 
9 in. long. The 
feed water enters 
the central shell 
through a flat feed 
heater coil about 
350 ft. long, placed 
at the top of the 
boiler casing. The 
flue for the Climax 
boilers runs under 
the roof of the 
centre bay, some 
50 ft. above floor 
level, entering the 
chimney through an 
opening in the side. 
These boilers are 
also arranged for 
the addition of 
mechanical stokers 
if desired. 

The feed system 
to the boilers is in 
duplicate. Two feed 
pumps, single and 
compound, of the 
Weir direct-acting Б AN 
type, with capacities of 8,000 and 16,000 gallons per hour, are 
installed in the pump room. The feed water is drawn from 
the feed tank situated over the pump room, having a capacity 
of about 14,000 gallons, or from the hot-well tank, and is 
pumped through one or other of two Berryman patent feed 
heaters to the duplicate feed pipe lines. A Glenfield and 
Kennedy water meter is provided in the pump delivery to 
each feed line, and bye-passes are provided to the feed heaters 
to enable direct feeding to be used if desired. 

The Berryman feed heaters are each capable of raising the 
temperature of 50,000 lbs. of water per hour, at least 
150° F.; they were supplied by Mesars. Babcock and 
Wilcox. The feed heaters have been erected in a recess 
between the chimney and the west wall of the engine room. 

The main atmospheric exhaust pipe, which is 3 ft. 6 in. 


in diameter, passes through this recess and is carried up 


inside and to the top of the chimney. The exhaust may be 
taken direct up the chimney or bye-passed through either or 


ViEW IN BorLER House, SHOWING CLIMax BOILERS, GREENHILL ELECTRICITY 
‚ЖЧовкз, Сгрнам. 


both feed heaters. As the Climax boilers have their own 
heating coils, a direct connection from the pumps to them, 
has been provided. 

Two ranges of coal bunkers have been erected in the side 
bays of the boiler house. The coal from these will be fed to 
the stoking floor through 16 5-cwt. measuring boxes supplied 
by. Messrs. Graham, Morton & Co., Ltd.. Leeds, and through 
shoots which will eventually be taken direct to the hoppers 
of the mechanical stokers. | i 

A conveyor of the Hunt type will be provided to each coal 
bunker ; each will have a capacity of 8 tons per hour. The 
conveyors will carry the coal from a range of hoppers which 
have been built on the level of the railway on the north side 
of, and parallel to, the boiler house. A railway siding will be 
carried over the hoppers, and a weigh-bridge provided for 
enabling a check to be kept on the total amount of coal sup- 
plied to the station. | 

In addition to the coal conveyers, Hunt continuous ash 
conveyers, each 
having a capacity 
of 1 ton per hour, 
are being provided 
in subways under 
the boiler house 
floors of the side 
bays. Hatches are 
provided for the 
reception of the 
asher, which vill 
eventually be de- 
livered into an ash 
hopper at a con- 
venient height for 
feeding into carte. 

All the conveyers 
are being supplied 
by Messrs. Babcock 
and Wilcox, Ltd, 
and will be driven 
by suitably geared 
electric motors. 

In the two bays 
of the engine room 
which have been 
built, there are in- 
stalled six genera- 
ting sets; four 
specially intended 
for traction work 
in the west bay, 
and two for lighting 
only in the east 
bay. The engines 
are all of the Wil- 
lans compound 
three-crank буре, 
and are direct 
coupled to multi- 
polar generators of 
Messrs. Siemens’s 
make. 

The two smaller 
„ | engines in the trac- 
tion bay are Messre. Willans's 3 S size, capable of giving 
about 600 H.P. when running at 300 revolutions per minute, 
and they are coupled to 370 kw. compound-wound generators 
giving 840 amperes ні 500—550 volts as shunt machines, 
and 675 amperes at 550 volts when compounded. These 
sets are for traction purposes only. The two larger engines 
in this bay are of Messre. Willans's 3 V size, rated at 1,200 
H.P. when running at 230 revolutions per minute. 

These generatora are compound wound for traction work 
with an output of 740 KW., but are also arranged to run as 
shunt-wound machines for lighting purposes. Their output 
is 1,345 amperes at 450—550 volte. The two generating 
sets in the east bay are similar to the two large traction sets 
above, except that they are shunt wound, and will be used 
for lighting only, En | | 

No balancing plant has been put down at this station, 
for the low-tension lighting network, this being done at the 
old station at Rhodes Bank. 5 IS 
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A 15-ton travelling crane is provided in each bay of the moving of heavy parts. Motor-generators, rotary converters, 
engine room; they were supplied by Messrs. T. Broadbent transformers, rheostats and regulators of every form will be 
and Sons, Huddersfield, and are each 38Eft. span. Each во arranged and connected as to demonstrate their various 
crane is provided with three motors and 
suitable controllers for operating the 
lifting and travelling movements, both 
motors and controllers being supplied 
by the Lancashire Dynamo Co. The 
' cranes can be worked from either the 
lighting or traction circuit. 
(To. be continued.) 


ELECTRICAL EXHIBITS. AT 
ST. LOUIS. 


Tue Electricity Building promises to be 
one of the greatest centres of attraction 
-next year, on account of the large 
number and variety of operating ex- 
hibits, Many of the prospective 
exhibitors have already visited the 
Exposition, and have expressed them- 
selves in very enthusiastic terms about 
the favourable location of the building, 
its excellent arrangement for displaying 
exhibite, and the facilities for showing 
al kinds of machinery at work. A 
view of the north-west corner of the 
Palace of Electricity is shown on the 
next page. | 

The application of electricity to every 
branch of industry has made such a great 
advance in the last ten years, that many 
of the exhibits shown here will be 
entirely new to the public in general. 
A few of the special features are 
enumerated below. | 

The largest classification both in area of space and number functions. There will be shown, many ingenious applica- 
of exhibits will be that of machines for generating and using tions of motors to the diverse forms of machinery, in 
electricity. Dynamos and motors of all, the principal makes, which so much progress has been made in recent years. 

oth,alternating and direct current, will be onZexhibition, ^ Thejprincipalicompanies in the electrical industry are mainly 
interested in this 
general classification, 
and their exhibits 
in the group will 
do credit to them- 
selves and to the Ex- 
position. 

Opportunity will be 
given for both still 
and live exhibita in 
the street railway field. 
Those exhibits within 
the Electricity Building 
will be chiefly motors, 
controllers, switch- 
boards and auxiliary 
apparatus. Outside 
there will be а double 
testing track, about 
1,400 ft. long, .upon 
which speed, accelera- 
tion, braking and effici- 
ency tests can be run. 
Electrio railway equip- 
ments of standard form 
will be tested, and not 
only this, but systems 
now being developed 


WeinfFrep’:Pomes,,;GRiENHILL EnECTBICITY WORKS, OLDHAM. 


3 ; will be given an official 
2 — e OA T | trial. Signal apparatus 
and safety devices of 


1,200 н.р. LIGHTING SETS, AND CONDENSING PLANT, OLDHAM.) every form will have 
opportunity to demon- 

| strate their utility. 
most of them running. The largest of these machines will Expositions both in this country and Europe have marked 
be erected under the travelling crane along the west side of each great step in the advance of high pressure electrical 
the Electricity Building, so as to facilitate the placing and re- practice, and St. Louis is to be no exception. Arrangements 
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have been made and are in progress for showing the phenomena 
of high pressure currente beyond anything in this line 
attempted in previous Expositions. While proper safe- 
guards will be used at such demonstrations, yet it is 
intended to make them in such a way that the general public 
as well as electrical engineers may profit by them. | 

Perhaps the wireless telegraph and telephone exhibits will 
attract as much attention as any other feature on the 
grounds. The largest wireless telegraph station ever erected 
will have a conspicuous location, where visitors may send 
messages to St. Louis and adjoining cities, in the same 
manner and with the same expedition as they would send 
over a telegraph line. 

Several investors and companies have prepared plans for 
exhibits of wireless telephony over comparatively short 
distances. The telephone stations, separated by the length of 
the building, will be used without any metallic connection 
between the two. The waves will emanate from the coils 
of one station, and will induce corresponding pulsations in 
the coils of the receiving station,:so that a! conversation can 
be heard from one to the other, ` ^ : 

It is probably that no branch of therapeutics has made а 
greater sdvance than the electrical. Electricity in the form 
of direct, alternating and intermittent current, is : now 


will be shown inside the Electricity Building. Vacuum 
tube lighting by means of induced currenta will also be 
shown. 

In the field of electro-chemistry, many new processes 
have lately been developed into commercial possibilities, A 
number of the great manufacturing companies at Nia 
Falls and other water-power centres, have decided to show 
their electric furnaces and chemical processes in operation. 
The products of these furnaces are, as a rule, much purer 
than the producta which are made in any other way, and it 
will be of interest to the public to see the operations and the 
chemical changes, which occur under the influence of the 
electric ато. 

Arrangements have been completed for the establishment 
of special laboratories in the Electricity Building, with com- 
plete seta of recording instruments, whereby the juries of 
award and exhibitors may conduct careful and accurate testa 
upon every kind of electrical apparatus which may be shown 
in the Electricity Building. The presence of such laboratories 
at an exposition is a new departure, and will add greatly to 
the value of the awards, as the nal factor and the per- 
sonal judgment of the jury will be minimised, because the 
actual data regarding the performances of the machines or 
mechanism can be accurately ascertained. 


TER PALACE or ELEOTRIOIMY, BT. Louis INTERNATIONAL EXPOSITION, 


utilised:in’the treatment of many formsiof diseases, especially 
chronic cases, which have been especially refractory. This 
type of apparatus will include X ray tubes for physical 
trentment and for disgnosis, and the Finsen lights giving 
actinic or higher' light rays, which are supposed to be 
especially efficacious in the treatment of certain kinds of 
diseases, 

Electro-magnetic instruments will also be on exhibit, 
and will be shown in operation for the special treatment of 
ear diseases. The acousticon, an instrument which very 
largely performs the function of the ear, will be graphically 
demonstrated. On account of the great number and variety 
of exhibits in this classification, the Electricity Building will 
prove a centre of interest to the doctors and physicians who 
are keeping abreast of the times in their particular work. 

А large number of inventions in electric lighting have 
been made in recent years, and these will all be demonstrated 
in а way which will be exceedingly attractive to the public. 
Arc lamps of every kind, and incandescent lights of every 
size and colour will be displayed. Nernst lamps will be 
utilised in lighting one of the buildings. The Cooper- 
Hewitt vapour arc lamps will illuminate‘{the ‘cascades,Jand 


A'number of ‘historical exhibits'cf very ‘great, merit are to 
be placed in! this’ building.-- Mr. iT. A. Edison, chief con- 
sulting electrical engineer of the department, has planned a 
personal exhibit, showing the earliest forms of the incan- 
descent lamp, phonograph, generators, and other mechanisms 
towards which he bas contributed so much. The storage 
battery which he has designed especially for automobile use, 
combining light weight with high discharge rates, will claim 
the attention of engineers as well as of the public. 

The International Congress of Electricity, which is to be 
held from September 12th to 17th of next year, will draw a 
large number of eminent foreign engineers to St. Louis, as is 
indicated by letters from various European organisations to 
the Exrosition officials, The Committee on Organisation 
has held several important meetings attending the preliminary 
business of the Congress. The sessions will be held in the 
beautiful hall of the Library building: 

Through the American Institute of Electrical Engineers, 
all kinds of early types of electrical machines and apparatus 
will be shown, and this temporary collection promises to be 
the most complete ever gathered together. Displeys from 
several associations, universities and laboratories will contain 
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delicate and accurate instruments, as well as showing methods 
of research work. It is intended to make these exhibits, 
which are not commercial in character, highly educating 
to the public, and thus to dispel to some extent the mystery 
which enshrouds the layman’s mind in all things pertaining 
to this form of energy. 

Electricity is undoubtedly the greatest agency in making 
an exposition brilliant and successful. In addition to its 
manifestations of light and power, the electrical exhibit will 
be the epitome of all that electricity bas contributed to art, 
science and industry up to the present day. 


ELECTRIO TRACTION NOTES. 


(Continued from page 863.) 
Belgium. — The Communal Council of Ghent has 


decided upon the substitution of overhead traction in place of 
battery traction. A new station will be constructed by the Sociéc'é 
l'Union, which company bas secured the concession in defeating the 
old tramway company and the Allgemeine Elektricitüts Gesell- 
schaft. During two years the service of electricity would be 
assured by the Socié'é l'Union, which will furnish the current to 
the tramways at cost price. The бозуп will subsequently take over 
the power station, and continue to supply the current to the tram- 
ways at the price established by l'Union. 


Glasgow.—Application have been made by the Glasgow 
and South-Western Railway Co. for certain powers, inter alia, to 
work their line by electrical power, or partly by electrical and 
partly by other mechanical power. 

The T.C. is considering а proposal to give a bonus to motormen 
on account of freedom from accidents, &c. 

The extension of the Corporation tramways from Crookston to 
Hawkhead, in connection with the extension to Paisley, was opened 
on Wednesday. 


Gloucester.—The chairman of the Tramways Com- 
mittee has reported that the 20 cars on order with the Brush Co. 
will be insufticient to meet the expected traffic at busy times. It is 
suggested that eight extra cars should bo ordered from the Brush 
Co. on the same terms as those at present being made (£400 each). 
The 20 are to be delivered in January. Mr. Law is making satis- 
factory progress with the track construction. 


Italy.—The Northern (Italian) Railway Co., of Milan, 
has just lodged an application with the Italian Minister of Public 
Works for a catchment of water on the River Liro equivalent to 
1,600 litres per minute, which with a head of water of 246:20 metres 
would develop a force of 5,600 н.р. The power thus obtained 
would be applied to the production of electric energy for the work- 
ing of the company's system between Milan and the Lakes of Alpine 
Italy as well as several lines of tramway. The energy would also 
be utilised for other industrial purposes. The project comprises 
the construction of a power station on the left bank of the Liro, 
near Chiavenna. The bydraulic installation will consist of tive 
horizontal turbines, each of 1,000 н.р. A three-phase alternator of 
730 kw. will be coupled to each turbine, and the pressure will 
be transformed from 2,000 to 30,000 volts for transmission. 
The estimated price of the projected works is fixed at 2,096,800 
lire. 

Leicester.—It was announced at the meeting of the 
Leicestershire County Council that the negotiations with the Cor- 
poration respecting the construction and leasing of the two lengths 
of light railway (the one to Oadby, 7 furlongs 5 chains, and the one 
to Thurmaston, 1 mile) had fallen tbrough, as the Corporation was 
not now prepared to carry out the suggested arrangement which 
was set forth in the report presented to the Council аё the May 
meeting. 


Liverpool.—4A new tramcar cover is being tried on the 
Liverpool tramways. The construction is light, and there is a perma- 
nent curved top of light wood. The sides and ends of the cover 
are glazed, the inside of the cover accordingly being weather 
tight. 


London.—The Camberwell B.C. and the other local 
authorities through whose districts the lines of the London Southern 
tramways pa3s, have received letters asking if the L.C.C. agrees to 
acquire the undertaking whether the Borough Councils will consent 
to the adoption of overhead traction and to the doubling of the 
lines where necessary. The communications further state that the 
Highways Committee can only recommend the County Council to 
purchase the undertaking on the basis indicated. 

The St. Pancras B.C. has rescinded a decision come to by the 
previous Council, and adopted by 36 votes against 20 a resolution 
giviog statutory consent to the construction of a tramway connecting 
with the tramway in Hampstead Road and passing across Euston 
Road and along Tottenham Court Road to a point opposite the 
Horse Shoe Hotel. 


Elberfeld Railway.—According to the daily Press, 


several fires have recently occurred in this suspended railway, 
with the result, it is said, that the public are boycotting the line. 
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enough to withstand whatever may fall upon it. 


Paisley.—An agreement has now been drawn up between 
Mr. Murphy, who is constructing the Paisley District Tramway 
lines, and the Corporation, in regard to the question of stone setts, 
and the dispute is now settled for good. 


Rainham.—The U.D.C. here and those of several 
surrounding localities have received notice from the Kent Electric 
Light Со. that it does not propose to proceed further this session 
with itselectric tramway extension scheme. 


Romford.— Powers are being souvht by the Empire 
Electric Light and Power Co. to construct electric tramways at 
Hornchurch, Heath Park, Mawney Read and Victoria Road. No 
opposition is anticipated. 


Russia.—The Helios Elektricitäts Aktien Gesellschaft, 
of Colonne, has obtained an order for the electrification of the Tillis 
tramways, in Rus ia. The total amount of supplies and works will 
reach the figure of 5,000,000 marks, which includes the installation 
of the power station and the supply of 70 motor-cars. 


Shildon.— The United Kingdom Electrical Syndi- 


cate has informed the U.D.C. of its intention to apply for powers 
to construct electric tramways from Coppy Crooks to Church 
Street. 


South Lancashire.—A parcel service has been estab- 
lished on the Scuth Lancashire Tramways, by which parcels not 
exceeding 112 lbs. may be sent over the company’s system, to or 
from Liverpool or Birkenhead. The parcels will be collected, 
carried by tramcar, and delivered at the following rates:—Up to 
3 lbs, 3d. each; up to 14 lbe., 4d. each; up to 28 lbs, 5d., and во on 
in proportion. Collection and delivery will b» made within rea- 
sonable distances of the tramway stations. ‘The company have 
decided to proceed with the construction of the projected lengths 
of tramways which will connect the existing lines with Manchester, 
во establishing tramway connection between Manchester, Liverpool, 
and other towns. 


Stockport and Macclestield.—A syndicate has been 
formed to obtain powers for providing electric tramways for the 
district, partly urban and partly rural, between the towns cf Stock- 
port ard Macelesfield. Between Manchester and Stockport com- 


_ munication is already established, and horse cars are run from the 


latter town to Hazel Grove, about four miles, by a private company. 
It is proposed by the syndicate to take over and electrify. this com- 
pany’s undertaking, and to extend the tramway through Norbury, 
Poynton and Butley to Macclesfield, and as far as Broken Cross. 
This will involve the construction of an additional 14 miles of 
track. Power is also to be sought for supplying electricity in bulk 
to the local authorities en route and to the town of Macclesticld. 


TELEGRAPH AND TELEPHONE NOTES. 


Cables Laid on Ground.—We read in the Electrical 


= World that with the idea of overcoming the suspension of com- 


munication with the north from Vancouver, B.C., by the Govern- 
ment telegraph being broken by heavy snow falle, the Dominion 
Government will lay a cable over three ranges of mountains, strong 
Е. A. Hawley, 
one of the foreman in charge of the construction in the north, who 
is now in Vancouver, said that sleet is the worst enemy of the 
telegraph lines in the north. The lines are being constantly broken 
and it is often very diflicult to find the ends in the snow. Last 
winter the experiment was tried of laying a cable over the moun- 
tains, allowing it to be covered by the snow, and although it was 
not a complete success, it demonstrated the fact that with a proper 
wire there would be little trouble. A heavier and properly insu- 
lated cable is now being prepared of sufficient length to extend 
over three ranges of mountaine, wkere the present trouble is ex- 
perienced. 


French Submarine Cables.—The French Senate, at 
its meeting of the 17th inst., passed the first reading of а Bill 
authorising the Government, under certain conditions, to expend 
about £920,000 for the laying of submarine telegraph cables to 
connect Brest with Dakar; Madagascar with the Island of La 
Réunion, and the latter with Mauritius; and a fourth cable to be 
laid from Saigon to Pontianak, in Borneo, j touching at Poulo- 
Condor. 


Glasgow Telephones.—Mr. A. R. Bennett resigns 
the position of general manager and consulting engineer of 
the Glasgow Corporation Telephone Department at the end 
of the present financial year, and the Committee recom- 
mend to the T.C. the appointment of Mr. John  Macfee, 
assistant manager. Mr. John M'Cullum, cashier, is recommended 
for the post of assistant manager. The number of telephones 
subscribed for and connected with the system has reached the total 
of 10,322. 


Telegraph Speeds.—The Eastern Telegraph Co. and the 
New Pacific Line made a new record on Saturday in their race to 
secure supremacy for lightning telegraphing of big events from 
Australia. Both authorities had the same identical message handed 
to them at Sydney at 6 p.m. to dispatch to London. The time of 
transmission was 13 minutes, an absolute record for a public 
message from Australia. The Pacitic telegram sent over the new 
route and re-transmitted over the Anglo line was less than one 
minute behind it.] 
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Telegraphic Interruptions and Repairs :— 


OABLBf, INTERRUPTED, 


Dominica-Martinique .. ee ee ee .. Мау 5, 1902 "P 
Bt. Lucia- Martinique oe oe ee ee ee May 7. 1902 eo eo 
Anjer.Kalianda .. - .. Aug. 2, 1902 ec 


Cayenne-Pinheiro es d. es 35 ee Aug, 18, 1902 .. ee 
Bt. Lucia-8t. Vincent .. os m ee ee Bept. 19, 1902 .. ео 
Reissa-Issa (Yemen)-Camaran s ^ . Oct. 22,1902 „ üe 


Paramaribo-Cayenne .. T oe ee 
New York-Hayti а " oe ee 
Trinidad-Demerara No.1 .. T ee 
Touranc-Amoy .. ee ee 


Feb. 26, 1908 . eo 
ee April 18, 1908 .. ee 
, ee Aug. 27, 1901 ee ee 
.. Nov. 10, 1908 
.. Nov. 14, 1908 
.. Nov. 14, 19939. 


Accra-].agos ee Vs Nov. 22 
Lagos- Brass - 5% oe xs és 

Wireless Telegraphy.—A telegram from Rome says 
that the tariff for Marconi wireless telegrams has now been fixed. 
The charge between Rome and England will be 1d. ; between Rome 
апа the United States and Canada, 3d.; and between Rome and 
Argentina, 4d. а word. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Brighton. — December 7th. Six water-tube boilers, 
piping, tanks, and sundry other steam plant, for the Southwick 
power station. See Official Notices" November 6th. 


Crewe. — December 4th. Wiring the new municipal 
offices. See Official Notices November 20th. 


Dublin.—November 30th. Stores for the Dublin United 
Tramways Co. See Official Notices“ November 13th. 


Great Western Railway.— December 7th. Water-tube 
boilers, engines, three-phase generators and auxiliary plapt, for the 
Park Royal power station. See Official Notices" November 6th. 


Hornsey.— November 20th. Meters, indicators and fuse- 
boxes. Sec ''Official Nolices " November 6th. 


Italy.— November 30th. The Municipality of Canosa di 
Puglia (Bari) is inviting tenders for the installation and working 


of an electric lighting station for public and private purposcs in the 
town. 


King's Norton and Northfield.— Cables for the tram- 
ways. See ‘Official Notices " to-day. 


Lancaster.— The T.C. bas authorised the Tramway 
Committee to arrange for the purchase of 80 tons of rails, for the 
doubling of the line in South Road. 


L.C.C.—December 8th. Electric wiring of live sub- 


stations and three tramway car-sheds. Sce "Oficial Notices 
November 13th. 


L.C.C. — December sth. Four 3, 000-K Ww. three-phase 
generators, with excitera, for the Greenwich tramway power station. 
Sce “ Official Notices“ November 13th. i 


L.C.C.—January 19th, 1904. Six electrically-driven 
three-throw boiler feed pumps for Greenwich power station. See 
Official Notices " November 20th. 


Middlesbrough.— November 25th. One 600-kw. steam 
turbine dynamo; . Lancashire boilers, condensing, and other plant. 
See Official Notices November 13tb. 


А.Е. Railway.—December 7th. Tenders for six months’ 


supply of telegraph ap, aratus, wire, and stores, are wanted by the 
secretary of the company at York. 


Preston.—December 12th. Traction switchboard and 
accessories. See “ Official Notices " November 13tb. 


Sydney (N.S.W.).—December 30th. Telegraph, tele- 
phone, and electric light material for the Deputy Postmaster- 
General of Sydney. See this column for November 6th. 


Trimdon Grange (Durham).—December 7th. The 
owners of East Hetton, Trimdon, and Trimdon Grange Collieries, 
invite tenders for 12 months' supply of electric light fittings, &c. 
Particulars and conditions from the store-keeper, Trimdon Grange 
Colliery Co., Durham. 


Wimbledon.— December sth. 


Water-softening and 
storage plant. 


See Official Notices November 20th. 


OLOSED. 


Bath.—The British Westinghouse Со, has secured a 
further order for ten magnetic brake equipments for the new cars of 
the Bath Electric Tramways, Ltd. These sets will be duplicates of 
those already ordered by the same company. 


Brighton.—The T.C. has accepted the tender of the 
General Electric Co. (1900), Ltd., for 31 street police calls fire 
alarms and a 30-line switchboard at the police station, at 4868. 


Dartford.— Тһе U.D.C. has accepted the tender of 
Messrs. W. T. Henley's Co. for laying cables in Dartford Road to 
the St. Vincent Schools at £463, and also for the supply of house 
gervices. 


Leeds.—The T.C. has accepted the tender of Messrs. 
Edgar Allen & Co., Ltd., for the supply of pointe, crossings, and 
special track work for tramway junctions.. 

West Ham.—The Corporation hus placed an order at 


£619, with Messe. Macartney, McElroy & Co., for the overhead 
equipment of the interior of the car-shed in West Ham Lue. 


Wigan.—The T.C. has accepted the tender of Messrs. 
Johnson & Phillips for the supply of electric light cables. 


FORTHCOMING EVENTS. 


Friday, November 27th.—At 5 p.m. Physical Society. Meeting 
at the Royal College of Science. Ар Electrical 
Thermostat," by Horace Darwin; On the Occurrence of 
Cavitation in Lubrication,” by S. Skinner; A Lecture 
Experiment in Electrical Resonance,” by Dr. W. Wat- 
80D. 


Saturday, November 23th. —At 7.30 p.m. Glasgow Technical Col- 
lege Scientitic Society. Mr. J. Н. Pocock on “ Some 
Remarks on the Willans Engine." 

At 10.30 a.m. Institution of Electrical Engineers (Stu- 
dents’ Section). Visit to the County of London and 
Brush Co.’s works at (‘ity Road. 

Monday, November 30th.—At 730 p.m. Society of Engineers. 
Paper by Mr. A. Gay on Mechanical Stokers for 
Electricity Generating Stations.” 

Institute of Merine Engineers. Fuel Testing," at 58, 
Romford Road. 

Tuesday, December 1st.—London Electrical Contractors’ Associa- 
tion. Mr. F. B. Joseph on Are we Tradesmen ? ” 

Wednesday, December 2nd.—At 7.20 p.m. Institution of Electrical 
Engineers (Students' Section) Paper on Tho 
Operation of Electric Lifts,” by Mr. H. Charch. 

Liverpool Engineering Society. Mr. Е. J. Hidden on 
" Recent Telephone Developments in Liverpool.” 

At 8 p.m.  Bociety of Arts. “Тһе Fiscal Problem," by 
Bir Chas. M. Kennedy, K.C.M.G. 

Thursday, December 3rd.—At 8 p.m. Institution of Electrical 
Engineers (Birmingham). Opening meeting. Mr. 
J. C. Vaudrey will deliver bis address. 

At 8 p.m. Chemical Society. Paper by Mr. G. T. Moody 
on “ The Atmospheric Corrosion of Zinc." 

Friday, December 4th.—At 8 p.m. Junior Institution of Engi- 
neers. Paper on “ Recent Developments in the Con- 
struction and Working of Gas Engines,“ by Prof. 
D. Б. Capper. 

At 8 p.m. Institution of Civil Engineers (Students). 
“Artificial Draught as Applied by Fans to Steam 
Boilers,” by. W. H. A. Robertson. 

Saturday, December 5th —At 730 p.m. Glasgow Technical Col- 
lege Scientific Society. Mr. W. H. Booth on Super- 
heat.“ 


NOTES. 


Electrical News from MHauritius.— News which has 
lately come to hand from Mauritius shows tbat electrical things are 
going aLead there. The electrical lighting regulations in force are 
technica'ly the same as those of the British Board of Trade. In 
regard to overhead wires there are certain rules, but to some of these 


: is added the proviso, “ Unless permission to the contrary be granted 


in writing by the zurveyor-General,“ so that each application for 
powers 18 considered on its merits. The Mauritius Hydro-Electric 
Co. has a 15-year concession of a small waterfall, from which it can 
get enough power to worka 60-kw. dynamo. It distributes a single- 
phase current at 2,000 volts to several villages within a radius of 
three miles, апа lights up а number of Government establishments. 
In return for the concession they supply 200 lamps tothe Governor's 
residence free !! They supply current to the public at the rate of 
about 40 cents of a rupee per unit. The company is remarkable, 
inasmuch as it is purely Indian. American apparatus is used, and, 
of course, bare overhead wires. One man has been killed by fallen 
wires during three years’ operation. It is probable that the com- 
pany will shortly change its system to three-phase. 

A small installation is to be put down for the Government water- 
works filter beds, also one for the Royal Observatory. For the 
filler beds plant plenty of water at а head of 165 ft. is available, 
but for the observatory installation & small oil engine will do 
service. 

The installation for the Government Central Railway Station at 
Port Louis will be driven by an old steam engine the first year, 
but will be replaced by an oil engine in the second year. Tho arc 
lamp-posts are to bc made locally from old rails. 
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The Government railway workshops at Plaines Lauzun afford a 
very good case for the substitution of electric driving. Coal costs 
358. per ton, and an old locomotive engine, non-condensing, and 
using steam at 120 lbs., is used for driving the various workshops. 
The coal consumption is about 6 lbs. per 1.H.P.-hour. There are 
several right-angle transmissions, &c., in the shafting between the 
various shops. As it has been found possible to buy electric energy 
from the nearest supply company at about 9 cents per unit for a 
day load, a report was prepared by the Government expert and 
Accepted, and tenders have lately been invited for the supply of 
electric energy. The power required is only about 80 н.р., but it is 
estimated that there will be a nct yearly saving of about R. 6,000. 
The matter will be provided for in next year’s estimates. 

Port Louis has its municipal electrical scheme, but for the moment it 
is in abeyance, as the constitution of the municipality is now under- 
going reorganisation at the hands of the Government. When this 
is settled probably ths scheme will arise again. 

There are at present many new branch lines of railways under 
construction, and the question is now under consideration to 
what extent it would be economical to use electricity on these lines, 
as well as on the main lines. With coal at 35s. per ton and cheap 
water power available, the prospect for electrification is hopeful. 

The Curepipe Electric Light and Power Co., which has had a 
chequered career since it commenced operations in 1887, has now 
" developed" a waterfall four miles from Curepipe, anc. uses a 
6,600-volt transmiesion. 

It is stated that the quality of the engineering work to be seen 
in Mauritius is not at all brilliant, and, indeed, there is said to be 
not an electrica] engineer of any sort at work. 

An interesting comment passed upon the situation from an 
electrical trading point of view is the following :—" Mauritius being 
a British Colony, it is perhaps unnecessary to remark that the 
majority of the electrical machinery here is American and German.” 


Electrical Engineers R. E. (V.) Concert. — On 
Thursday evening last week a “ Ladies’ Night " concert, the first of 
the kind, we believe, was given at the head-quarters of the regi- 
ment, Regency Street, Westminster. A fairly good gathering of 
members and friends resulted, and the programme contained a 
number of items which so evidently pleased the audience that we 
hope to see these entertainments become a regular feature with the 
Electrical Engineers Volunteers during the winter. There is much 
latent talent amongst the members, and outside assistance can 
readily be obtained. Mrs. Barker is an adept at recitations, and 
quickly secured the sympathies of her listeners; while Miss Gwennie 
Mason, a youthful performer of 18 summers, charmed everybody 
with ber performances on the harp, her playing being remarkable 
for one во young, and auguring well for her future career as an 
artiste. Corporal D. C. Mackenzie Hume mystitied the onlookers 
with some cleverly-manipulated card tricks; Miss Amy Fowler sang 
“ Coon Songs,” to her own guitar accompaniment, while Miss Grace 
Barker and several members of the corps sang more or less well- 
known ballads, much to the satisfaction of those present. Major 
Erskine gallantly occupied the post of chairman, and he was sur- 
rounded by quite a number of his brother ofüicers. What with the 
brilliant uniforms, the charming dresses of the ladies, the more sub- 
dued clean biled rags and clawhammers of some of the male per- 
formers and visitors, and the decorations, the drill hall presented an 
unusually attractive and animated appearance, and we congratulate 
Major Erskine, who, we believe, was responsible for the concert 
arrangements (although we suspect Mrs. Erskine made a good aider 
and abettor) upon а decidedly successful evening. ; 


The I. E. E. and the King of Italy.—On Friday even- 
ing last а deputation from the Institution of Electrical Engineers 
was received by H.M. the King of Italy. The deputation, which 
consisted of Mr. R K. Gray, the President, Lieut.-Col. Crompton, 
Sir H. C. Mance, Dr. J. W. Swan, Prof. S. P. Thompson, and Mr. 
McMillan, the secretary, was received in the Vandyck Room of the 
Castle, being introduced to his Majesty by Lord Kenyon, 
Lord-in-Waiting. The King shook hands with the mem- 
bers of the deputation, graciously received the address, 
and entered into a general conversation, in the course 
of which he showed an intimate knowledge of the progress 
of electrical and telegraphic science and engineering in his 
dominions. The deputation retired after spending about 10 minutes 
in this way with the King, and after taking tea returned to 
London. Telegrams expressive of cordial feelings passed later in 
the day between the Associazione Elettrotecnica Italiana, the 
Milan Bection of the Associazione and the London Institution. 

The address which was presented to his Majesty referred in 
happily chosen and very appropriate terms to the friendship and 
hospitality which were so liberally shown on the occasion of the 
Institution's visit to Northern Italy last spring. 


An American View of the Protection Proposals.— 
The Western Electrician which has come to hand this week con- 
teins the following editorial notice :—'' If one stops to consider that 
nearly half of the exports of electrical machinery from the United 
States in the year cnded June 30th, 1903, went to the United King- 
dom, it will be seen that the protective-tariff proposals of Mr. 
Joseph Chamberlain are of direct interest to the electrical manu- 
facturers of this country. The total exports of electrical machinery 
(in which electrical appliances, including telegraph and telephone 
instruments, are not included) for the year mentioned were valued 
at $5,779,459, and of this amount the United Kingdom took 
$2,256,062 worth. Mr. Chamberlain proposes a duty of 10 per cent. 
ad valorem on all manufactured goods imported into Great Britain, 
and if bis ideas Be as is quite possible, American electrical 
Manufacturers will have to meet this new handicap. It behoves the 
exporters of this country to watch tho British situation carefully 

that they may meet the changed conditions should they arisc." 


Royal Commission on London Locomotion.—This 
Commission sat again at the Westminster Palace Hotel on Friday, 
under the chairmanship of Sir D. Barbour, when evidence was 
given by Superintendent Cole, of the E Division of Police. He 
called attention to the obstruction caused by tramway termini. In 
his division they had tramway termini at Gray’s Inn Road and 
Theobald’s Road. Apart from the termini the tramways did not 
cause a great deal of obstruction in the street. He thought that 
the tramways should provide sidings off the streets for their 
termini, while in narrow streets termini should be prohibited 
altogether. А great deal of obstruction was caused by the open- 
ings in the streets made by electric light, telephone and other com- 
panies. The companies took a great deal of time ovor the work 
and did not work during the night, as they might. The police had' 
no control over such works. 

Superintendent Powell, of the T Division, which stretches from 
Fulham to Acton, and includes Hammersmith, Shepherd's Bush, 
Brentford, &c., said the electric cars of the London United Tram- 
ways Co. ran through his district. In King Street, Hammersmith, 
great inconvenience was caused by the electric tramways owing to 
the narrowness of the street, but he was of opinion that the great 
convenience of the tramways to the travelling public outweighed 
other disadvantages. There was also great congestion owing to the 
narrowness of High Street, Brentford, and it was no uncommon 
thing to see eight or ten tramcars waiting owing to a 
tradesman's cart being on the line. He thought there 
should be no stopping places for tramcars in narrow 
streets. The Shepherd's Bush terminus was in the middle of the 
street opposite the Tube Railway, and there was often a great rush 
of passengers, which he considered not only an inconvenience, but a 
danger. He thought the loop system would be preferable to the 
terminus. At Kew Bridge there was a kind of siding, and there 
was not so much danger or inconvenience. If it were possible to 
have a kind of station for the tramcars to draw into at termini, 
it would be better. In cross-examination, the witness said he was 
certainly of opinion that no tramway ought to be allowed in 
High Street, Brentford. The High Street was like the neck 
of a bottle. Judging from the number of passengers using 
the tramways, he felt that the construction of the large tram- 
way scheme was an advantage. — — 

Superintendent Norrie, of the L Division, called attention to the 
obstruction caused to the traffic by the tramway termini at West- 
minster and Blackfriars Bridges. He suggested that such termini 
should not be in a busy street, but in a by-road, or on private 
ground, 


Electrical Mail Vans.—A number of electrical motor 
vehicles are being built for the use of the Postal authorities at 
Munich, Germany, for the transport of mails between the various 
post offices. They are of a small type, intended to carry a load 
of only 2 ct. at an average speed of 91 miles per hour. They will 
be equipped with a small battery of Tudor accumulators, while two 
spare sets will be kept at the charging station, one of which will be 
always ready charged in time for it to be quickly substituted for the 
discharged battery. 

A number of electric motor vans has just been put into service by 
the Postal authorities at Philadelphia, U.S.A., for the conveyance of 
the mails between the G.P.O. and the railway stations. 


French Competition for Electric Motor-Vehicles.— 
A French daily, Le Ho, Sportif, ів this week holding а com- 
petition of electric motor-vehicles. The programme provides for 
four daily runs ranging from 90 to 132 kilometres. The points to 
be taken into account in making the awards are (1) the cost per 
car-kilometre, (2) the frequency of battery re-charging operations, 
and (3) comfort. 


Appointment Vacant.—Sub-station and outside assist- 
ant for Walsall. See our advertisements to-day. 


India-Rubber and Gutta-Percha Planting.— The 
following is an extract from an exhaustive report made by Mr. R. 
Dupont, the Curator of the Botanic Station in the Seyckelles 
Islands : — 

" A good contribution of Para rubber seeds was sent by me 
whilst in Ceylonin September last. A tin of 2,000 freshly gathered 
веедв, dipped іп a solution of copper sulphate for the destruction 
of fungi, and sprinkled with crystals of naphthaline, arrived in such 
good condition that not less than 1,700 planta were distributed and 
sold at 10 cents apiece two months later. These seedlings are 
growing well everywhere in Seychelles, and it seems that there is no 
plant that is better adapted to the climate, soil, and labour supply 
of this Colony. The seeds are easily available in Ceylon, where 
planting an acre does not cost more than Rs. 7. All valleys, ravines, 
river banks, and especially the numerous marshy lands, which 
amount to several thousands of acres in all the Seychelles Islands, 
should be planted without delay. The price of Para rubber is rising 
every day, reaching 4s. 4d. in Ceylon, whilst the cost of tapping 
is as low as 45 cents in that Colony, where an acre produces 200 lbs. 
at least. 

“Castilloa Rubber.—Seeds were sent twice by me from Ceylon, 
but both consignments miscarried and reached Seychelles only four 
mouths after the date of shipping. Only a few seeds brought by 
me on my return from the East have succeeded, and are now being 
distributed. A few plants bedded out at the Botanic Btation, on 
Capucin Crown land, and on some private estates, are doing very 
well. 

„West African rubber ( Funtumia elastica) and Assam rubber (Ficus 
elastica) have also been introduced, tho former from the Gold ,Coast 
and the latter from Java. 2 

“ Gutta Percha.—Seeds and plants of the following varietiesiof 
gutta-percha have been successfully introduced: — (1) Palaqivm 
Gutta, best variety; (2) Dichopsis obovata; (3) Paloqium treubh; 
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(4) Payenia Leerii. The plants have stood the long transit from 
Java very well, and some of them have been distributed already." 

We may add that Mr. Dupont has made a full report on Para 
rubber, which will be found among the printed miscellaneous 
Colonial reports, recontly issued. The following is an extract from 
the annual report of Ceylon for last year :— 

"Para rubber is rapidly taking its place as one of the most 
important of the cultivations of the ieland, and has been planted up in 
various climates at different elevations, but will be found, по doubt, 
most profitable at the lower elevations. During the year some 
250,000 seeds have been distributed from the trees in the 
Henaratgoda Garden. Good yields have been obtained, and tbe 
best methods of getting rid of the water and preparing the 
‘biscuits’ for the market are beginning to be understood ard 
practised. Prices have been kept up to a high figure, over 4s. 
having been obtained for a large quantity. Proposals for experi- 
mental plantations of Para rubb:r under irrigation works in the dry 
zone are being considered.” 


Submarine Signalling.—The submarine fog signal of 
the late Elisha Gray and Mr. A. J. Mundy has been tried by the 
Metropolitan Steamship Co., and the officers found they could locate 
the Boston lightship at a distance of three miles or more when 
approaching at the full speed of 16 knots. The method consists in 
ringing a submerged bell at the lighthouse by electricity. The 
sound travels through the water and impinges on two receivers, one 
on each side of the ship, in connection with a telephone box in the 
wheelhouse. The observer listens in tke telephone and moves a 
switch to right or left until he ascertains on which side the sound is 
loudest, that is to say, on which side of the vessel the distant bell 
lies. By a little mancuvring the captain can get his direction with 
accuracy. 


Electric Resistance of the Human Body,—It has 
hitherto been supposed that the reristance of the body depends 
above all on that of the skin, and that the resistance of the ekin 
depends on its vascularisation and its moistness or degree of im- 
pregnation with liquids. Experiments by M. Leduc, reported in 
the Comptes Rendus, show that while the resistance comes mainly 
from the skin, it depends not on moistness or vascularieation, but, as 
in other electrolytes, on the nature and number of the ions it con- 
tains. With the same conditions of size of electrodes, place of 
application, nature of ions and voltage, the resulta he obtained were 
always the same. Measurements of the resistance of the human 
body made under the same conditions are therefore comparable, and 
may be utilised for diagnosis. 


South African Kotes.— Our 
apondent writes :— 

Middelbury (Trans VE“). - The Electrical Adviser to the Imperial 
Forces in the Transvaal is calling for tenders for the electric light- 
ing of the military cantonments (Royal Engineers) at Middel- 
burg. 

Natal Harbour Department.—The tender of Greenwood & Batley, 
Ltd , for three sets of 4 xw. de Laval turbine-dynamos for light- 
ing the suction-dredgers Curlew, Ibis and Vater Kat has been 
accepted by this department. | 

Durban.— The borough electrician has been authorised to pur- 
chase 120 additional arc lamps, to carry out the improved light- 
ing of the town. In view of obtaining experience on lamps of other 
ty pes, во as to be able to purchase to best advantage when further 
supplies are required, 20 each are to be ordered from the following 
firms, viz., South African General Electric Co., Western Electric 
Co., Johnson & Phillips, and the British Westinghouse Co.; the 
approximate cost is £5 each. 

Potchefstroom.—It is stated that certain of the connections made 
by the Electric Supply Co. bave had to be taken off by order of the 
Government. This has caused great annoyance to the people con- 
cerned, and it is possible that litigation may result. The Govern- 
ment evidently considers that the company has exceeded its powers, 
but it is thought that the Government should display a greater 
anxiety to push through a scheme of its own selection, and allow 
the present company to supply the light until the new contractors 
are ready with their installation. 


Johannesburg  corre- 


Universal Engineers,—We have received from a cor- 
respondent a card addressed to him by a firm of ''Consulting 
Engineers and Electrical Experts," with a letter from the firm 
offering its services. The card sets forth that the firm is "ina 
position to undertake any branch of engineering, and qualitied to 
bring any work we Dictate or Supervise to & Protitable, Scientitic 
and Satisfactory conclusion both for our Clients and ourselves.” 
The firm's attainments cover the fields cf electricity, hydraulics 
and manufacture, designing machines and factories, architecture, 
surveying, drawing and designing art metal. 

This remarkable firm evidently needs no advertisement at our 
hands, and we therefcre refrain from stating its name. We would, 
however, advige all other consulting engineers cf whatsoever branch 
of engineering, to Jook about them for suitable billets at once, as it 
is evident that their energies will shortly become superfluous in 
their present capacities. They might form a special fire brigade, to 
extinguish the Thames, in view of the conflagration which appears 
probable. And the I.E.E. may hide its diminished head, for this 
bold and capable firm has get 1t8 code of etiquette at defiacce ! 


Cancer and Röntgen Rays.—M. Ribaud in a paper 
before the Academy of Sciences, Paris, on tLe cure of cancer in tke 
breast in a woman of 54 years of age by Röntgen rays applied since 
the middle of July, states that he kept to the same conditicns of 
apparatus throughout the treatment, but varied the number and 
duration of the exposures; that is, the quantity of rays absorbed, 


He employed an accumulator of 70 volts and 3 amperes, а Contre- 
moulins-Gaiffe interrupter, a Gaiffe induction coil giving a spark cf 
0:40 metre, and a large tube or bulb marked Voltohm, of 
Frankfort, which, when regulated by а phosphorescent screen, 
yielded a very constant supply of rays of & determinate strength 
during the exposure. The disease having deep roots, he used 
average rays, marking six on the radio-chromometer. The cathode 
was always 0'11 metre from the skin. At first the rays were 
applied every two days, but latterly at longer intervals. Pain die- 
appeared at the fourth application, and at the sixth the tumonr had 
already lost about a third of its size. The ganglions were gone 
about the fifteenth. By November 4th the tumour was reduced to 
one-fourth of its original bulk. 


Ipswich Electric Tramways Opening.—On Saturday 
last the formal opening of the Ipswich electric tramways and 
lighting undertaking took place. 

About nocn the door of the main entrance to the generating 
station, in Constantine Road, was at the invitation of Mr. Jervis, 
the chairman of the Electric Lighting and Tramways Committec, 
opened by the Mayoress, a silver key being used for the purpose. 
Subsequently the guests to the number of 140 partook of а cold 
luncheon at the invitation of Mr. J. W. Jervis, the company includ- 
ing the High Sheriff of Suffolk, Mr. B. M. Jenkin, of Messrs. Ken- 
nedy & Jenkin, the consulting engineers, Mr. Stanley Peach, the 
architect for the buildings, the Mayor, members of the Cor- 
poration, &c. 

A somewhat protracted toast list followed the luncheon, and sub- 
sequently the ceremony of starting a traction set and lighting 
balancer was performed by the Mayoress, followed by a tour of tbe 
Witton tramway route. 

The site of the generating station, car-shed and destructor is on 
what is known as Seven Acre Field; there is ample space for 
extensions, and it practically adjoins the G.E. Railway and the 
River Gipping. 

The station buildings include engine, boiler and battery rooms, 
workshop, car-shed and separate suites of offices for the tramways 
and lighting staffs. In the engine room there ате two 120-x w. ligbting 
sets, two 240-x w. lighting or traction sets, and two 150- kw. balancers. 
The engines were supplied by the local firm, Messrs. Reavell а.а 
Co., and the dynamos, also two motor boosters and the switch- 
board, were supplied by the Electrical Co., Ltd. A small milkirg 
booster for use with the battery is also installed. The battery con- 
sists of 248 cells, and has a normal capacity of 400 ampere-hours; it. 
was supplied by the Tudor Accumulator Co. Four dry-back marine 
type boilers (by Danks, of Oldbury) are at present installed in the 
boiler house, and a Green economiser is being connected up. 

The contract for the steam, exhaust, feed and drain piping has 
been carried out by the Sir Hiram Maxim Electrical and Engineer- 
ing Co., this firm also supplying the surface condenser and pumps. 
The 15-ton engine-room crane was supplied by Messrs. Ransomes and 
Rapier, of Ipswich. 

The car-shed, which occupies a corner of the site, has eight tracks 
with accommodation for 40 cars. The present contract for 26 cars 
has been carried out by the British Westinghouse Co., the bodies 
and trucks being supplied by the Brush Electrical Engineering Co. 
The cars are of the single track, double-deck type, and have a total 
seating capacity of 50 passengers. Three brakes are fitted, slipper, 
track and electrical. 

The refuse destructor is of the Meldrum Simplex type; it is con- 
nected to the power station chimney shaft by a considerable length 
of flue. This chimney is 179 ft. in height and 12 ft. square inside. 
The contractors for the permanent way were Messrs. Dick, Ke г, 


Ltd., and some 104 miles of route have been laid down, parily 


double track. The contract for the overhead equipment has becn 
carried out by the British Electrical Equipment Co., London. 

Messre. Johnson & Phillips have carried out all the cable work 
for both the tramways and lighting. The tramway undertaking bas 
cost some £110,000, and an additional outlay of £43,000 has been 
incurred in street widenings, many of the principal thoroughfar:s 
having to be widened. 

It will be recalled by those who know the locality that some 
nine years have elapsed since an electricity scheme was first mooted 
for the town, and we may, therefore, be excused for doubting the 
Mayor's accuracy, if not bis good intentions, in claiming “ Ipswich 
ав а progressive town second to none in the eastern counties." 
After years of hesitation the Corporation has launched into an ex- 
ceedingly comprehensive scheme, which would retlect credit on a 
much larger town, and in this case is likely to require skilful 
management during the first few years in order to make it a 
success. 


The Engineers’ Club.— Under the foregoing title a new 
association has been formed for the promotion of social intercourse 
between members of the engineering and allied professions. The 
programme at present arranged includes a smoking concert at the 
Westminster Palace Hotel on Friday, November 27th, and a 
children’s party, followed by a Cinderella dance at the Caxton Hall, 
Westminster, on Saturday, December 12th. An attractive list of 
other social gatherings to follow is being prepared. The club has 
been founded under the auspices of the Junior Institution of Engi- 


_ neers, but membership is open to the profession generally upon 


proper introduction. It is hoped, in the future, to be able to engage 
permanent rooms so that members may enjoy the usual advantages 
ot а club house. Mr. Fred. B. Pilling, 20, Victoria Street, West- 
minster, S. W., one of the joint hon. secretaries, will be pleased to 
answer any inquiries. 


Lecture.—At a meeting of the Edinburgh Association 
of Science and Arts held last week, Prof. Francis G. Baily 


delivered a lecture on Recent Advances in Electric Railways 
and Tramways.” 
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Personal.—4A топові the Italian ladies resident in London 
who had the honour of being preeented to H.M. the Queen of Italy 
at the Italian Embassy on Thureday last week was Mrs. W. B. 
Еввоп. Mrs. Esson, who was born in Rome, bore the illustrious 
rame of Giustiniani; her father, who fought with Garibaldi, was 
a Roman and her mother a Venetian. 

The directors of the Midland Railway have appointed Mr. 
Richard Mountford Deeley, locomotive works manager at Derby, 
to be chief locomotive superintendent, in succession to Mr. B. W. 
Johnson, who retires after 30 years' service. Mr. Deeley was 
recently sent to America to inquire into engineering methods on 
American railwaya. 

Mr. E. Garside, who has for the last five years been associated 
with the switch department of Messrs. Ferranti, Ltd., has resigned 
his position of chief draughtsman with them, in order to take up the 
management of the works and drawing cflice of Messrs. Lionel 
Robinson & Co., Ltd., Ferry Works, Thames Ditton. 

The Hon. George Peel, a director, and Mr. F. E. Heese, the 
general manager of the Eastern Extension Telegraph Co., left 
1 опдоп on Wednesday last to visit the company's stations abroad. 


London County Council.—At the last meeting 1t 
was decided to sanction the loan of £849 to the Islington Borough 
Council for mains, and £6,040 to the St. Pancras Council for electric 
lighting purposes. 

The adjourned report of the Highways Committee was submitted 
in reference to the rebuilding of car-sheds at the Streatham depot 
in connection with the projected conversion of the Brixton cable 
line to the electric conduit system at an early date. An expenditure 
of £35,000 wasiapproved for providing accommodation for 82 single- 
truck cars, and the sum of £91,030 was also allocated to the erection 
cf the superstructure of car-sheds required at the New Cross дерді. 

The Highways Committee reminded the Council of the accept- 
ance of the tenders of the British Westinghouse Electric Co. last 
April for the supply of 200 cars for the New Cross and Greenwich 
tramways. A large number of the cars had already been supplied, 
and a further quantity were ready for delivery, but the Council had 
no car-shed accommodation for them, although the contracts con- 
templated the acceptance of the cars by now. In these circum- 
stances, and in view of the fact that the car bodies occupy consider- 
able space at the works, the contractors had asked that certain pay- 
ments should be made on account of work completed but not 
delivered. The Committee considered the request to be reasonable, 
and recommended the Council to accede to it. 


Smoke Abatement.—The Willesden District Council 
recently summoned the Metropolitan Electric Supply Co. for black 
smoke nuisance from their chimney shafts in Acton Lane. 

Mr. Muir, fur the defence, argued that what in the Smoke Abate- 
ment Society’s chart is black and dense black was merely light and 
moderate grey 1espectively. He also alleged discrepancies in the 
times adduced by witnesses, and said that the company had high 
chimneys and stoking appliances and grates that obviated smoke 
emission, £700 being spent this year for the latter purpose, and two 
assistant engineers being appointed since July with the sole duty to 
minimise smoke from the furnaces. 

Mr. J. 8. Highfield bora out these statements as chief engineer 
to the company. They had, he said, 44 boilers, 20 hand stoked, 
eight with Vicars’s appliances and!the remainder chain grates. They 
tested all coal and rejected that with unusual smoke, and though 
in getting up steam quickly by hand stoking, they caused smoke, 
it was not black smoke. | 

Mr. James Swinburne stated that the Smoke Society’s chart 
omitted black smoke. In giving judgment, the chairman said on the 
offence alleged on September 16th they determined to convict. 
They imposed a fine of £5, made an order to abate the nuisance and 
prohibit its occurrence. They awarded the Council £20 costs. Mr. 
Muir said his clients would appeal to Quarter Sessions, and the 
recognisance for the appeal was fixed at £20. 


The Speed of Electric Cars.—The case of the 
L.U.T. drivers, involving excessive speed charges, recently 
further occupied the West London Court. Evidence was given 
by Prof. Silvanus Thompson, who stated that since the last 
hearing he had made a careful examination of the company's 
mechanical and electrical plant and of the four cars, and he had 
made four speed tests of each of the cars over the measured furlong 
used in Colonel Purcell’s tests. The mean speeds attained by the cars 
were as follows:—Car No. 272, 14:465 miles per hour; No. 60, 
12°487 miles; No. 75,,13:335 miles; No. 173, 14'157 miles. When 
he made these tests he had a voltmeter on the cars, and he was 
satisfied that the conditions under which the tests were made were 
fair, and that there had been no tampering of any sort or kind with 
the electrical plant or with the cars. In his judgment it was not 
possible for any of these cars to go at 17 miles per hour on the sec- 
tion of line referred to. In cross-examination (says the Times 
account) Prof. Thompson said it was not necessary to use a volt- 
meter for tecte of speed; the use of a voltmeter was only necessary 
when, as at the last hearing of this case, suggestions of fraud were 
made. Asked whether Mr. Evershed (who gave evidence for the 
prosecution at the former hearing) was an electrical authority, Prof. 
‘Thompson said Mr. Evershed was an electrical instrument maker; 
among other things he made speed indicators. Further evidence 
having been given, Mr. Rose said it was clear that the methods by 
which Mr. Ford took the speeds which were the subject of the 
summonses were not so exact and accurate that he could have relied 
upon them ifithad been alleged that the regulation speed per hour bad 
been exceeded by, say, a quarter of a mile per hour, and if Mr. Muir 
could have shown conclusively that the cars could not have attained 
а е speed than 13 miles an hour, then he would have been 
obliged to come to the conclusion that Mr. Ford's experiments must 


be entirely disregarded. But, after hearing all the scientific evi- 
dence, he was not so satisfied of Mr. Ford’s gross inaccuracy as to 
doubt his statement that the speed of the cars exceeded 10 miles an 
hour, although it appeared to be practically impossible that tke 
cars could have attained the very high speeds which Mr. Ford 
alleged. Апа if the speed exceeded 10 miles an hour there must be 
a fine. Asto the amount of the fine, motorists would no doubt 
think that the same fine as they usually had to pay ought to be 
imposed on this great company ; but it was not the company that 
was summoned, but the drivers, and he would impose fines of £2 
each. Mr. Muir, who appeared for the company, said that Ме. 
Ford had in the course of the case made a deliberate suggestion of 
fraud against the company in connection with the tests, and he 
hoped the magistrate would express his opinion on that point.* Mr. 
Rose said he did not regard it as a suggestion of fraud. Mr. Ford 
said he had not intended to make such а suggestion; if he had 
made it he withdrew it. 


Wind-driven Electricity Works.—The problem of 
using wind power in connection with electricity works has often 
been investigated, the principal drawback being the variable strength 
of the wind, resulting in corresponding variations in the speed of 
the dynamo. This difticulty, however, has, it appears, recently been 
solved by Prof. La Cour, who, on behalf of the Danish Government, 
has for some years past been engaged in studying the question. In 
order to impart to the motor an approximately continuous speed 
independently of the strength of the wind, Prof. La Cour, as pointed 
out in a lecture delivered before the recent Copenhagen Technical 
and Sanitary Congress, uses an intermediate sbaft placed in con- 
nection with а balance. "The belt from the mill is led vertically on 
the disc of this shaft, its pressure on the latter being regulated by 
the balance bearing convenient counter-weights. This arrangement 
results in the belt sliding on the disc as soon as the load exceeds a 
given maximum. A plant of this kind, feeding about 450 incan- 
descent lamps, has for nearly a year been in operation at A:kov, 
Denmark, petroleum motors serving as a reserve in case of several 
days’ calm. The constant normal current with this works is 50 
amperes, and the distribution pressure 2 x 110 volte. This plant 
has 80 far worked with satiefactory results, and required no super- 
vision worth epeaking of. As regards the economical side of the 
question, a similar plant has been found to pay very well, the first 
cost being about 16,000 kr., out of which 3,000 kr. correspond to 
the petroleum motor. The current is supplied to consumers at the 
same price as in Copenhagen, i. c., at the rate of 50 оге per kw.-hour 
for lighting and 15 ore for power purposes. The receipts for energy 
sold have been about 2,800 kr. and the expenses about 800 kr. per 
year. There thus remain 2,000 kr. profit, a sum more than sufficient 
for a capital of 16,000. "The price of the energy could, therefore, 
be further diminished. In the case of very gmall electricity works 
intended for the use of a limited number of houses, the petroleum 


motor may advantageously be replaced by a horse-driven con- . 


trivance. Moreover, in the case of the proprietor of the works being 
his own consumer, the consumption of energy may be regulated 
according to the actual supply of wind, the cost of the plant thus 
being further diminished.— Engineer. 


Marriages.— Mr. Walter Robb, of Messrs. Robb and 
Mitchell, electrical engineers, of Ossett, was married the other day 
at Horbury Bridge to Miss Gertrude Quarmby. 

The marrisge of Miss Edith Ayrton, daughter of Prof. W. Е, 
Ayrton, to Mr. Israel Zangwill,the well-known author, was to be 
solemnised yesterday in London. 


A Suggested Hydraulic Unit.—At the September mect- 


ing of the American Institute of Electrical Engineers, Mr. Ral; h 


Montagu suggested the creation of a new unit for the measurement. 


of water power. There is at present in use on the slope a unit of 


measurement of the flow of water known as the miner's incb.” 
The legal definition of the means of measuring this volume varien 
so much in different States, that the actual flow of legal miners’ 
inches ів from 1:36 to 173 cb. ft. of water per minute. For this 
reason a miner's inch, unless the cb. ft. flow per minute that it 
representa is specified, can be dispensed with. On the other hand, 
formule relating to horse-power of water are based on the number 
of cubic feet of water per minute, or gallons, under a certain head; 
that is, the vertical distance of fall. Mr. Montagu suggested that a 
new unit composed of 1 cb. ft. of water per minute under 1 foot- 
head be recognised, and a name for it suggested by the Institute. 
This unit would equal 62:3808 ft.-lbs., or 000189 H. p., or 1°4099-4 
watts. In the discussion of Mr. Montagu’s paper, Mr. С.О. Mailloux 
said he considered that the author had performed a service, not so 
much in suggesting the adoption of а new unit of measurement, but 
rather because he unconsciously showed quite forcibly an additional 
good reason why we should adopt and ure the metric system. 
According to the metric system, a cubic metre of pure water (or, 
for practical purposes, clean water), weighs 1,000 kgm., or a 
" metric ton," while a cubic decimetre of water, being the 
thousendth part of а cubic mctre, weighs exactly 1 kgm. Again, 
75 kgm.-metres per second equal one “ metric" horse-power, while 
76 kgm.-metres per second equal one English” or American 
borse-power (33,000 ft.-lbs. per minute, ог 550 ft.-1bs. per second). 
With these data, we have all that is necescary to enable us to make 
readily and quickly any calculations whatever relating to water 
power. We have our horse-power unit already, and it is the came 
for water power as for steam power, namely, 75 kgm.-metres per 
second direct; and, if we divide that product by 75, we have the 
result at once in metric horse-power. If we divide it by 76, we 
һауе the result in standard American horse-powers, each equal to 
33,000 ft.-lbs. per minute. Further, the kilowatt is equal in round 
numbers to 100 kgm.-metres per second (101:8 to be exact) It 
would appear, therefore, that if the French sarants appointed at 
the time of the French Revolution, over 110 years ago, had sought 
to devise а syetem intended to be of special use in water-power 


measurements, they could scarcely have done it more successfully, 

п conclusion, Mr. Mailloux thought it would & much more 
sensible thing to adopt the metric system, in which there is a well- 
defined ratio between the specific gravity of water, and measure- 
ments of lengtb, area and volume, than to attempt to patch up 
ап antiquated System by adding units which зге only names for д 
string of figures. 


Electric Railway Possibilities in South Africa,— 
Our New York namesake publishes the following interesting com- 
ments from the report of Mr. Hoy, the chief traffic manager of the 
Central Sonth African Railways :—“ The Success with which heavy 


not actually, reached. A 120-ton locomotive upon an 80-Ib. rail, on 
a3 ft. 6 in.g | 


and thus overcome the resistance 

Whether the power to 
be employed be electricity or a combination of other forces, there 
short and busy lines steam 
If any section of railway in South Africa lends 


There are excellent Opportunities for installing electricity, 
and of taking early steps, not only to cultivate the suburban traffic, 
but to retain it." 


Cireular and Figure 8 Trolley Wire Combined, — 
"Figure 8" і | апа 


strongly urge engineers at home to БО carefully into the matter for 
should be sought eagerly by anyone who has a real appreciation of 


hurrying trolleys, which hurry faster and collect heavier currents 
i the trolley wheels, too, is an 


section only where it ig wanted, and can be applied to any existing 
line using as small as single-nought 

lighter ears, and the necessary labour for Operating the press. 
heavier the wire, the safer the alteration should be. 


Institution of Electrical Engineers (Birmingham), 


— The opening meeting of this Section bas been further postponed 
from December 2nd to December 3rd. 


Roval Society, —A mong the 
yesterday was one by Mr. T. C. P 
Magnetism.” 


Papers down for reading 


orter on “ Some Experiments in 
(Communicated by Lord Rayleigh, O.M „F. R. B.) 


mena 


THE CENTRAL STATION ENGINEER. 


Ox 19th inst. the staff of the Bheftield electric supply department 
presented Mr. T, J. BALLARD with a case of cu'lery and a “round 
robin,” designed by Mr. Fedden, showing a section of a 3-core 
armoured cable suitably inscribed, and gave him a hearty send-off 
to his new appointment as resident engineer at Aston Manor. 
Mr. FEDDEN made the presentation, 

Mr. Carr, assistant electrical engineer at Maidstone, hag been 
&ppointed resident electrical engineer at Leek, | 
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NEW COMPANIES REGISTERED. 


Electrical (79,195). — This com was 
registered on November 20th, with a Capital of £2,000 in £1 shares, to adopt an 
agreement between Electrical Turnery, Ltd., of the first part, T. Н, Cramp, the 
liquidator thereof, of the second part, A. G. Scott (for this company) of the third 
part, and Н. Wyman of the fourth pert, and to carry on the business of turners 
of wood, ivory, bone, metal and other materials, pattern makers, founders, 
cabinet makers, Carpenters, joiners, fitters, telegraph, telephone, electric and 
general engineers, manufacturers of and dealers in electrica! and other bells, 
telephones, lamps and Apparatus, Ke. The Principal subscribers are :—J. H. 
Hilltop, Belmont Park, Lee, S. E., musical Composer, 150 shares; 
C. F. Quicke, 17, Courthorpe Road, Haverstock Hill, N.W,, consulting engineer, 
50 shares: J. Connolly, 5, Wilton Po] gon, Cheetham Hill, Manchester, elec. 
trician, 70 shares; A. G. Scott, ?8, Portland Кова, Southall, showroom manager, 
Mansions, Highgate, N., works 
manager, 60 shares: Т. White, 57, Highbury Hill, N., electrical engineer, 150 
shares; A, Jaray, 39, Granville Gardens, W., electrical engineer, 60 shares ; and 
H. Wyman, 24, Crescent Road, Bromley, Kent, filter merchant, 250 shares, No 
initia i i 
more than seven ; the first are C. H. Freedman, A. Jaray, J. H. Maunder, 
C. F. Quicke, A. С. Scott апан. Wyman: qualification, £100; remuneration, 
One guinea for the chairman, and 10s. 
1 attended (maximum per annum, 
Bnineas each for ordinary directora), 


British Accumulators 
registered on November “Oth, with a capital of £5,000 in 41 shares, to 
as 8 going concern the business of electric accumnilator sellers and merchants, 


clectric accumulators either wholly or partly manufactured by the Allgemeine 
Accuinulatorenwerke Actienresellschatt, in Vienna, and to carr i 
of manufacturers and vendors of electrical] accumulators, and all other articles 
і і ith li The first Subscriberg 


issue. The number of directors is not to be less than flve nor more than eight ; 
the first are A. Lederer, E. Lederer, J. Lederer, М. Pal and F. von Gerson; 
qualitication, 60 ordinary shares; remuneration (except managing director), #100 


per annum, divisible, 
Archibald J. Wright, Ltd. (79,117).—Tbig company 
registered on Novemher 13th, with a capital of £3,000 in £1 shares, to adopt an 
agreement with A. J. Wright for the acquisition of the business carried on by 
him at 318, Upper Street, Islington, and to carry on the business of electrical 
and mechanical engineers, 


(each with one Share) аге:—А, J. Wright, 39, Aberdeen Road, Highbury, N., 

13, Aberdeen Road, Highbury, N.; А. R. 
Skeet, 2, Greenham Road, Muswell Hill. N., agent: Mra. E. Skeet, 2, Greenham 
Road, Muswell Hill. N.: L. Stoer, 108, Albion Koad, Stoke Newington, N., 
electrical engineer; II. Woodward, 29, Prebend Road, Islington, N., mechanical 
engineer: and G. R. Reid, 4, Castle Court, Birchin Lane, E. C., Solicitor. No 
initial public issue, A. J, Wright is the first chairman and managing director 
With £208 per annum, 


—— 


OFFICIAL RETURNS OF ELECTRICAL 
an COMPANIES. 


Central Electric Supply Co., Ltd. (53,080).—An instrument of 
charge under the Land Transfer Acts, 1875 and 1897, dated Noveinber 2nd, 1908, 
Supplemental to а trust deed dated July 2nd, 1901, and an acknowledgement of 
indebtedness dated June 10th, 1903, to securing in the aggregate 4800, C0 deben. 
ture stock, has been renistered, Property charged: Part of 
comprised in title 44,393 registered under the Land Transfer Acts. 
Hon, A. Lyttleton, k. C., 

NM. P., 13, Buckingham Palace Gardens, S. W. 


Fladbury Electric Light and Power Co., Ltd. (63,962). — 
Issue, on October 31st, of £150 debentures, part of series created same date to 
secure £300, charged on the company's uncertakin; and property, present and 
future, including uncalled capital. No trustees, 


Sharpe & ( 0.5 Ltd., electrical and general engineers, Grimsby, 
— Issue, on October 24th, ч 
14th, 1599, to secure £2,500, charged on all the company’s property, 


present 
and future, including 


No trustees, Previously issued of 


South African Lighting Association, Ltd. (27,609).— Re- issue, 

; on November 18th of 
£180 debentures, part of series created August 12th, 1890, to secure £20.000, 
charged on the company's undertaking and rea] and personal Property. Holders: 
Miss A. M, Johnson, Harmlake House, Sutton Vallance, near Maidstone, kent: 
H. A. Plumb, W, A, Stone and W, A. Btone, 90, Cannon Street, E. C.; S. Cutler, 
Westbank. Lewisham Hill, S. E.; and Miss L, M. Stone. Brooksend, Birchington. 
No trustees, Previously issued Of same series: £20,000. 


— — 


- 


ELECTRICITY SUPPLY ACCOUNTS. 


THE last yearly returns of the Hanley elec- 


Hanley tricity department exhibit several satisfactory 
Municipal features, An incrense in revenue of £1,100 
Electricity was earned, with a Working expenditure of 

Supply. some £700 less than in the previous year, the 


gross profit improving to that extent. 

In contrast. to the majority of electricity supplies, the average 
revenue per unit sold improves each year. Of the 752,439 unite sold, 
public lighting took 160,555 unite, ay compared with 151,051 last 
year. 

The prices charged are: For private lighting, 6d. and 3d.; and 
for heat and power, 3d. and 1d. per unit on the maximum demand 
system ; churches, &c., 44d. per unit, with discount, The borough 
electrical engineer is Mr. C. A. Cowell, 
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. GezxXEBAL STATEMENT. 
For year ending December 81lst—  . 1902, 1901. 
Total capital expended  ... ace ... 481,940 £79,882 
Number of units sold "T dis we 752,439 697,602 
Equivalent No. of 8-c.P. lamps connected 50,872 46,300 
Number of public lamps ёе. ove 262 169 
Maximum load in xw. As Te „ 740 KW. 677 Kw. 
Revenue account— 
Gross revenue ... s "T .. £18,963 £12,866 
» expenditure pa ТЕ i £7,824 £8,514 
„ Profit -— vis ei sis £6,139 £4,352 
Average price obtained per unit— 
Private lighting... ове oe 4:654. 4:654. 
Public lighting ... i5 one 3 27d. 312d. 
REVENUE STATEMENT. 
1902. 1901. 
Gross. Per unit. Per unit. Inc. 
By sale of energy ... ... £13,557 4°33d. 4'30d. 03d. 
Meter rents and sale of ap- 
paratus " no 406 13d. 12d. ‘Old. 
Grose revenue ... £13,963 4'46d. 4'42d 04d. 
Совт оғ PRODUCTION. 
For year ending December 8186 — 1902. 1901. 
(ross. Per unit. Per unit. Inc. 
Coal, &c wis ч "S T T .. £2,086 67d. 1:048. — 37d. 
Oil, waste, water and engine room stores 409 18d. 6d. — ‘03а, 


Wages incurred in generation and distribu- 


tion oe ee ee oe ee oe ee 1,012 32d. ‘37d. — 05d. 
Repairs and maintenance of buildings, 
engines, boilers, dynamos, other machinery, 

instruments, tools, mains, «oa. - m 1,952 '62d. 61d. J Old. 

Works and distribution costs 45,459 1:740. 218d. — 44d. 

Publio lighting, repairs and attendance $5 585 19а. "6d, 4 08d. 

Rent, rates and taxes ae ss 8 m 817 *26d. Ad. — 02d. 
Management expenses, salaries of engineer 
and clerical staff, stationery, printing, 
general establishment charges, law charges, 

insurance, e. x $5 °% em 968 Віа. 30а. +014. 


Total works cost. £7,594 2°50d. 2:92d. 


Prorirt STATRMENT. 


1902, 1901. 
Interest on loans, cke. "T woe £2,480 £2,156 
Sinking fund, &c. ... $n те ve. 2,498 2,148 
Sum applied in relief of rates .. 1,200 — 
Balance on year's working carried forward 61 48 
Gross profit. .. 46, 139 £4,352 
й 


Consequent on the improved returns, the department, after. 


meeting financial charges, had a balance in hand for the year 
amounting to some £1,260, as compared with £48 last year, and 
debit balances for some years previous. After placing a sum of 
£1,200 to the local rates, the total balance in hand amounts to 
4109. | 


CITY NOTES. 


Eastern Extension, Australasian and China 
Telegraph Co. 


Tum sixtieth half-yearly meeting of the shareholders of this com- 
pany was held on Wednesday, November 18th, at River Plate 
House, Finsbury Circus, Sir J. Wolfe Barry presiding. 

The CHAIRMAN, in moving the adoption of the report, said that 
the gross revenue for the half-year had amounted to £265,000, 
agaiust £283,000 for the corresponding period of 1902, showing a 
decrease of £18,757. The actual falling off in receipts from the 
Australasian traffic amounted to £31,000 in round figures, but 
fortunately many of the local traffics showed substantial increases. 
The working expenses һай amounted to £138,000, against £121,000, 
showing an increase of £17,000. Maintenance of cables accounted for 
£2,000 of that increase, but the bulk of the increase, like the decrease 
in revenue, was due to the keen and what he thought he might, 
without qualification, call the unfair competition which they were 


experiencing at the hands of the Governments of Great Britain, - 


Canada and Australia in the Australasian traffic. In order to meet 
that competition by being in a position to fulfil every telegraphic 
need of the Australians, and in order to obtain a more central 
position in Australia, they, in conjunction with the Eastern 
Со., laid a few years ago, at a very heavy cost, the Cape- 
Australian cable which not only gave them direct telegraphic 
communication with the cities of Perth and Adelaide, but obtained 
for them direct dealings with the public in those and in other 
State capitals of Australia, together with the use of the Government 
wires between Adelaide, Sydney and Melbourne for the trans- 
miesion of the traffic by their own employés. Although the 
privilege of dealing with the public was readily granted to private 
companies, both foreign and English, in Great Britsin, Canada and 
many other countries, the Governments of Canada, New Zealand 
and Queensland, strongly objeeted to their enjoying it in Australia, 
and had protested against the Federal Government's decision to 
extend the company's privilege to Melbourne and Brisbane Ава 
result of those protests, their new agreement with the Federal 
Government, though ratified by the House of Representives with- 


outa division, still awaited the decision of the Senate, which was 
delayed until after a conference had been held of the Pacific cable 
artners. That conference was expected to take place either in 
ndon or Australia very shortly. Meanwhile the competition 
between their cable and the Government cable was being 
conducted as actively and keenly as possible on beth sides, 
and although they had to complain of unfair treatment 
by all the Governments, they had, so far, been successful in 
retaining quite as large a proportion of the traffic as 
they expected to do under the circumstances. He noticed a state- 
ment in the daily papers to the effect that the working of the Pacific 
cable was much quicker than that of the Australian, messages having 
taken only 25 minutes vi? the Pacific against three hours by their 
route. Ву selecting the most favourable conditions for the Pacific 
route and the most unfavourable for the company's route, it was, of 
course, very easy to show those striking differences, but had Adelaide 
and Perth been selected as the Australian termini instead of Christ- 
church and Brisbane, as was evidently the case, the result would 
probably have been different. Many of their messages were trans- 
mitted from Perth and Adelaide in a few minutes, <A message 
announcing the result of the first race for the American Cup took 
only four minutes between London and Australia by their route 
against three hours by the Pacific route. A later cup race telegram 
only took three minutes. But all those comparisons were more or 
less misleading, and the only fair comparison of any real value was 
to take the average time of the whole traffic by their route spread 
over a given period. The best test was the attitude of the tele- 
graphing public, who would not continue to give them the bulk of 
their traffic unless their route was perfectly satisfactory, especially 
in face of the sentimental and other appeals made to them by and 
on behalf of the Governments interested in the Pacific cable. 
That competition, of course, involved considerable expenditure, 
and accounted for the increase in their working expenses. He ven- 
tured to say that, whilst seriously injuring their interests, the 
Pacific cable had not benefited the British or Australian public or 
any of its promoters. The rates charged were not lower than those 
agreed to be charged by the Australian companies in connection 
with the new cable vi the Cape. The only country that would at 
all benefit was the United States, as the traffic with Canada was 
very Small. He saw that there would be a deficit on the working 
for the current year of nearly £100,000, which would have to be 
borne by the taxpayers of the Governments interested, which went 
to prove what he had often said, that the Australian traffic was not 
sufficient to support all the existing cables, and tbat the Pacific 
cable was never needed for any traffic arrangements. The cable 
connections with Australia were far in excess of any traffic likely 
to be developed for many years to come. It was a most unfor- 
tunate thing that a commercial company like theirs should have 
been exposed to Government competition conducted with public 
money, to the great detriment and discouragement of private enter- 
prise. All the great developments in the past had been the result 
of private enterprise, and if Governments were to embark upon the 
policy of systematically crushing private enterprise, they would not 
only be doing no good to the taxpayer, but serious harm to the 
country at large. The company had still to meet that competition, 
but he was pleased to know that the drought from which 
Australia had so long suffered had passed away, so that they 
might naturally expect that the business of the country would 
increase. The contract with the Dutch (Government for supplying 
and laying cables on their behalf between Borneo and the Celebes 
had been successfully carried out, and a further contract had since 
been entered into for supplying and laying some additional short 
cables in the Java seas. The Commercial Pacific Co.’s cable between 
San Francisco and Honolulu had been extended to Manila, and an 
arrangement had been come to with that company by which not 
only was the United States directly connected with the Far East, 
but the Eastern Extension Co. had secured another alternative 
route to Europe, which ought to bring a substantial development of 
traffic from time to time. Including the balance brought forward, 
the net profit for the half-year amounted to £146,036, out of which 
interim dividends at the rate of 5 per cent. had been paid, absort- 
ing £75,000, leaving a balance of £71,036 to be carried forward to 
the next account. 
The report was adopted. 


Power бах Corporation. 


Tue report for the year ended September 30th last states that the 
extension and remodelling of the works at Stockton-on-Tees, 
referred to in the last report, have, during the year, been completed 
on the most modern lines, and the cost is included in the amount of 
the advance to Ashmore, Benson, Pease & Co., Ltd., £115,036. New 
contracts of considerable value have been secured for the installa- 
tion of power gas plant, both in this country and abroad, and also 
contracts for the extension of existing installations under the cor- 
poration's patents. Satisfactory progress has been made during the 
past year with the contract for the gas generating and distributing 
plant for the South Staffordshire Mond Gas Co.'s first central 
staticn, which, it is expected, will be completed during next year. 
An Act of Parliament has been obtained during the past session 
eonferring powers for the distribution of electricity and power gas 
throughout North Staffordshire and parts of the counties of Derby, 
Flint and Denbigh. The directors have agreed to grant a license 
upon satisfactory terms for the sale and distribution throughout that 
area of power gas manufactured under the patents of the Power 
Gas Corporation. The corporation has acquired the sole rights in 
this country for the manufacture and sale of the appliances patented 
by Mr. Benjamin Talbot for mechanically agitating the fuel in gas 
producers. The directors have appointed Mr. Benjamin Talbot a 
director, and his appointment will come before the general meeting 
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for confirmation, 
profit and loss account of £13,032. The amount written off pre- 
liminary expenses account is £2,000. А dividend at 5 per cent. per 
annum upon the ordinary shares is recommended, and the balance 
to be carried forward is £1,693. 


Cape Electric Tramways, Ltd. 


Cor. S CHaBLES Evan SMITH, K. C. B, presided at No. 1, London 
Wall Buildings оп Wednesday, November 18th, over the seventh 
ordinary general meeting of the above company. 

In moving the adoption of the report, the CriaIBMAN said the 
shareholders would find in it gratifying proof that their tramway 
systems at Cape Town and Port Elizabeth continued to exhibit that 
steady progress as to traffic and revenue which might be regarded as 
one of the most solid symptoms of stability and success. Notwith- 
standing the large increases that, since the first ccmmencement of 
the working, had characterised the traffic and revenue of each suc- 
cessive year, the period under review exhibited a still further 
increase of £15,837 in the gross revenue, and of 1,245,(00 passengers 
carried as compared with the preceding year, and these results had 
been obtained notwithstanding the prognostications made by 
во many that the cessation of the war would be Ше 
eignal for а large exodus of those temporary residents in Cape 
Town and Port Elizabeth brought thither by the war and for a 
corresponding dccrease in the revenue. The contrary had proved 
to be the case. It was true that the operating expenditure for the 
12 months had proved very heavy, and that the net profit was 
lower than that of the preceding year by some £15,000, but this 
was due to causes which were quite unavoidable, and against which 
no foresight on their part could have protected them. The great 
strain on the rolling stock and permanent way for the sudden 
heavy development of the traftic during the war bad rendered a 
complete overhauling of the permanent way of the rolling stock, 
aud of the plant in Cape Town imperatively necessary. And all 
tbis in conjunction with the erection of additional power plant and 
of a fresh rolling stock had had to be carried out at a time when 
rates for beth skilled and unskilled labour and all 
prices 
This abnormal expenditure, however, was now gradually diminish- 
ing, though much still remained to be done to the permanent way, 
and these reductions would, it was hoped, further make themselves 
felt during the current year. In the meantime they had the satis- 
faction of knowicg that the plant in Cape Town was efficient and 
equal to the requirements of the traffic. In Port Elizabeth they 
bad nearly completed the erection of an additional unit in the 
power house, and bad sdded to the rolling stock, bringing it up to 
the level of the traffic requirements, It must be remembered tkat 
the increased expenditure on these most necessary works bad been 
provided without their baving bad recourse to апу measures 
providing for a further increase of capital. The excess cf their 
expenditure over the original! estimates, for which funds had 
been provided had been met from the reserve fund, which now etood 
at £137,000, and notwithstanding the decrease in the net profit 
available for dividend, the net result to the sbareholders was that 
they had received 12 per cent., free of income-tax, on the year's 
working. The board regarded this ss highly satisfactory, covpled 
as it was with increased efficiency in the plant and rolling stock. 
It was true that the board had not found it possible as on the two 
preceding years to recommend any distribution of а further sum 
in the nature of a bonus, but it must be remembered that on each 
cf those occasions a note of warning was sounded that the distribu- 
tion must necessarily be regarded ав of ап exceptional cba- 
racter, that might at any time have to be suspended. These 
warnirgs kad been justified by events which were partially 
foreteen by the directors. With regard to the lease of the Camps 

jay Tramways he might вау that tbe directors in acceptirg the 
lease were quite prepared for a certain initial loss in the carly stages 
of operating the rystem, but they were nevertheless satisfied with 
the terms that were arranged, including as they did the option of 
purchase of tbe Camp Bay Tramway system with its Parliamentary 
concession of 50 yeare. After lengthy negotiations with the Cape 
Town Municipality they bad been able to get amended bye-laws 
containing wholesome modifications on the regulations passed in 
1901 against over-crowding of cars. The regulations now allowed 
nine passengers to occupy standing room on each car. 


Mr. Lupwic BREITMEYER seconded the motion, which was 
carried. 


Stock Exchange Notices.—Applications have been made 
to the Committe to appoint a special settling day in and to grant 
a quotation to:—Great Northern and City Railway Co.—78,000 
deferred ordinary class “B” shares of £10 each, fully paid, Nos. 
1 to 78,000 ; and to allow the following to be quoted in the Official 
List :— British Columbia Electric Railway Co., Ltd.— Further issue 
of 1,500 5 per cent. cumulative perpctual preference shares of £10 
each, fully paid, Nos. 01,001 to 52,500. 


British Aluminium Co.—Mr. J. D. Bonner presided 
at an extraordinary general meeting held at Winchester Houee, 
F. C., on Friday last, when the resolution reducing the capital 


passed at the meeting held on November 4th was confirmed as a 
special resolution. 


К. Hornsby & Sons, Ltd.—Tividend of 6 per cent. 
per annum on preference stock for the half-year, and 88. each on 
the ordinary shares, making 5 per cent. for the year, placing £5,000 
to reserve fund and carrying £1,443 forward. 


The balance-sheet shows a balance to credit of 


were, as they bad since remaired, abnormally high. 


STOCKS AND SHARES. 


Wednesday Evening. 

Tnar brightness of reviving business in the Stock Exchange to 
which we drew attention last week, continues to make iteelf felt in 
many of the markets. Speculation has sprung into fresh life in 
the Kaffir Circus, and the better tone developed thereby is con- 
sidered a bappy omen that the House may even yet enjoy a 
Christmas made merrier by altered conditions as regards business. 
Money remains plentiful, but Consoles are on the eve of their 
montbly settlement, which rather tends to keep the quotation down. 
Home Railway stocks advanced into favour early this week, and 
a small rise in Metropolitans Eas again to be recorded. 

Central London Railway stocks are a dull market, receiving no 
encouragement whatever from the higher aspirations of the steam 
verieties. The Ordinary has fallen 2, and the Deferred 3 points 
this week as usual, upon tbe Metropolitan electrification fears. 
Nor does the decline seem to tempt buyers, although in view of the 
probable 4 per cent. to be paid on the stocks in January the 
quotations begin to look reasonably cheap. There is an impression 
gaining ground that the Deferred and Ordinary may have to go 
shorter this year as regards the dividend, but the idea seems to be 
fcstered by the fall rather than the other way round. 

City and South London at 51, and Waterloo and City at 924 keep 
steady, but Metropolitan Consolidated has been actively good, and 
the price on Wednesday evening is 87, some 3 points up this week. 
The stock is in short supply, and several of the dealers were 
caught bears of it. Districts are also higher at 32, in sympathy 
with the Metropolitan advance. East London has been done at 
42, but Mersey Ordinary is neglected at about 94—the stupidly 
wide quotation in the Official List being 8 to 11. 

Amongst Traction descriptions, British Electric Traction are again 
unaltered, and there is not much doing in leither class of ehares. 
T,ondon United Preference have given way 4 to 114, the Ordinary 
to 181, while the Debenture stock is 105. Can there be a new issue 
coming? Potteries are 9 for Ordinary and Preference, Dublins 12] 
and 154 for the two kinds respectively. Calcutta, trams continue to 
be done at about 7, and the Debenture stock marks 106} this week. 
Anglo-Argentine 6 per cent. Debenture stock changed hands at 1267 
and 128}, the shares remaining at 4°. А few transactions have 
taken place in the Belgrano issuer, upcn the sustained attention 
devoted to all kinds of traction in the Argentine Republic. The 
“А” Preference are 5}, and the B" 5. The 5 per cent. Deberture 
stock was sold a few days ago at 106. 

Interest attaches to the electricity eupply section frum the ex- 
tension of the time for redemption of Edmundson's Debenture stock 
until 1935. Previously the date of redemption had been 1913, and 
the change should improve the quotation of the security, although 
it ebows no improvement yet. County First Debenture bas risen 
a point, and is now 4 per cent. higher than the Edmundson’s issue, 
although County Ordinary shares stand at a substantial discount, 
whereas Edmundson's Ordinary are about 303. premium. St. 
James's Preference fell 4 upon the appearance of a seller at 8, and 
Metropolitans are 108., better. Brush Ordinary are being dealt in 
at a sovereign, and the Preference at 25s. London Electric Pre- 
ference have recovered their slight fall of last week, but South 
Londons are 5s. down, and Westminster Ordinary twice that 
amount. Despite the attention corstantly called to the Electric 
Supply market by financial writers in the Press, this investment 
tection continues to be treated with a neglect that is surprising 
in view of the good yields and good eecurity that are offered by 
Supply shares. It bas to be remembered, too, that in many cases 
the quotations carry four or five morths' dividend. 

Coming to Telegraphs, Globe Ordinary has fallen 1, and in that 
movement is reflected the general dulness of this market, although 
prices show very little change. Anglo-American Deferred has 


fidgetted up 1 again, and Submarine Certificates are a dollar better. 
Great Northerna have risen 103. Inthe Eastern group, a 1 per cent. 
decline in Eastern 33 per cent. Preference forms the only fluctuation. 
7 hore interested іп this market are humorously regretful that the 
All-British Cable should have got in just ahead of the Eastern 
Telegraph Co. in reporting the result of one of the Australian cricket 
matches; but the tables may be turned next time. 

National Telephone Deferred has shot up 5 points, and now stands 
at 80. Ав there was no valid reason for the former acute depression, 
the present advance is attributable largely to reaction, while rumour 
runs that the company is doing an exceedingly good business. If this 
be the case, ав it seems likely enough to be, the Post Office Tele- 
phone authorities have only themselves to thank. National 
Telephone First Debenture has gained another point, and the Third 
Preference shares at 5} show a rise of the fraction. 

In the manufacturing division, British Insulated Debenture 
stock is up to 1054, a rice of two points, while Telegraph Construc- 
tion Debenture has also hardened. The shares in this company are 
quoted officially at 34 to 37; actually, the price is more like 34 to 
344, another instance of misleading absurdity. British Westing- 
house Preference at 54 have not moved on the week; some people 


are wondering why the dividend declaration is being delayed this 
year, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


сок Closin Closi 
Present or | Dividends for the last oeng ng week ended 
НАМИ, uotations Quotations 
Issue, ме three years, Nov. ieh. Nov. th. N 
1900. | 1901, | 1902. Highest Lower t. 

67,100 асова ee ‚ 4 96 Debs. oe e 5] оо ее | 100 oe T га 99 —108 99 —108 be s 

25,000 | Amazon Telegraph Nos. 1 to 95,000 ie. „ 10 .. .. T 34— 54 34— 3 e ee 
119, 7002 Do. do. БӨ Deus. og. 1 to 1,250 Red. ee ое ee 100 es ee ee 70 — 80 70 — 80 oe -e 

840 | Anglo-American Telegraph .. .. .. ce Stock | Bà б1в. 60/6 49 — 62 49 — 52 493 491 
8,105,580 ро. do. do. 6% Pref. ee - ee oe .. | Stock | 6 6 96 6 Р 92 — 94 92 — 94 93} 93 
8,106,580 Do. do. do. Deferred ee ee ee oe ee Stock 5s. 2s. 1 Ж " p Ri 8 mS 8: afr. 8 

44,000 Chili Telephone, Nos. 1 ю ч ee ee ae ae ee ee b b b 6 96 4 5t 4 * us 

18,888,800$ | Commercial Cable T . . | $100 8 8 8 96 145 —155 145 —155 
jj) T ( ee еу. 
$ egrap ee ee ое ee ee ee ee 
6,000 . Do. do. 10 Cum. Pret. ee oe ee ee 5 ° е ee ee 7 — 8 7 — 8 

80,000 Do. do. 44 Debs. ee ee ee oe ee 50 ee ee ee 97 —101 97 —101 oe ee 

60,7101 | Direct United States Cable 90 | s% | 81% | 83% | 103— 102 103— 103 104 | 10 

87,800 | Direct West India Cable, 44% } Reg. Deb, within Nos. 1 to 1,900, Red, | 100 зА Ж 99 —102 99° —102 5 A 

4,000,000 | Eastern Telegraph, Ord. Stock ese e REX ая .. Stock | 796 3 96 7 96 122 —127 124 —127 1244 192 
1,965,565 Do. 84 Prof. Stock ee ee ee ee 100 ee ee ee 85 — #8 84 — 87 н: ° ө 
Eastern Extension, Australasia, China elegra ee m 10 == fa 
890,000! Do. Deb. Stock ph Btock ® » ee 105 —108 105 —108 ee ee 
800,000 Eastern & South African Pele. 4% Mt. Db., Nos. 1 to 8,000, red. 1909 100 ee ee ee 99 —102 99 —1C2 . ee 
$00,0008 | Do. ENTE . Mort. Debs. (Mauritius Bub.) 1 to 8,000 N»'ul E 99 —102 ю 00, TE 
an ee ee ee ee ee ee Ж 
150,000 | Great Northern Telegraph, o . 2 . 2 de авар 18K liaig | 990 286 23 — M жы у; 
| теа егп 1e egrap. 10 ee ee тз Zr oe 

62,5001 Halifax and Bermudas Cable 1s$ Mort. Debe. 75 1280 Nos. 100 25 vs ee 99 —]102 99 —102 - Ac 

17,000 | Indo-European Telegraph e... 2 10 % 110% | 10% | 86 — 39 36 — 89 882 | .. 
100, London Platino-Brasilian Teles 6 96 Debe. ee ee ee 100 ee ee ee 98 —102 98 —102 . oe 

1,988,888 | National теше, Pref, В es оо оа оо 5 ое | 100 5% | 5% | 6 101 —108 101 —103 102 1951 
1,966,667 Do. Def. Stock ee ee ee ee ee ec 100 ee ee 44 74 — 76 79 — 81 8 7 
15,000 Ро, do, 6 Cum. 1st Pref. se ee ee ee ee 10 6 6 6 18 — 14 18 — 14 E 
15,000 Do. do. 6 Cum. 2nd Pref. ee . ee 10 6 6 6 18 — 14 18 — 14 oe 
2,260,000 Do. do. б Моп-опш. Вга. Pref., 1 to 950,000 0 ee 6 6 б б б — 53 54— 5 5} 
000,000: ро. do. 8 Deb. Stock Red. ee ee ee ee Stock 84 Bà Bà 94 — — 96 944 
600.000 Го. do. Deb. Stock Red. oe ..| 100 4 4 4 102 —104 102 —104 ee - 
179,918 | Oriental Telephone i Elec. Nos. 1 to 171. T1004; fully рма s ss 1 6 6 6 23— 1 H— 13 oe 

50,000 Do. do. do. 6 Cum. Pref. жо В a i: s 1—1 pem » " 
100,000! | Pacific and European Tel. 4% Guar. Debs., 1 to 1,000 ., .. | 100 Ў 97 —100 97 —100 M 

11,889 Reuter's mn ee ee ee ee ee ee P 5 5% ee &- 7% ee 
3 8,808 Submarine Cables Trust "T ee ee ee ee г Cert, ee 115 —120 116 —121 

68,000 | United River Plate Telephone gs M T oe ee . 926 7 96 7 96 6 T 

40,000 Do. do. б % Cum. Pref., Nos. 1 to 40,000  .. P 87 44— 5 à 
179,9471 Do. do. Р Debs. es ee ee ee ee Stock ee ee ee 104 —107 104 —107 . oe 
ree weet oe of — 49% r 1 tol 1,600 guar. by Bras. Sub. Tel gr 1 T% 765 112— cA ү 121 ii EN 

U estern legraph oe ee ee 8 Ы 

35,0001 Do. Debs. да series, 1906 ee ee ee 100 ee se ee 100 —108 100 —108 ee ee 
px E WENT SEE. TTT 

elegrap. ee ee ee ee ee ee ee — в ee es 

84,568 Do, до, до, 6% Cum. 11 Prei... 10 |. | e | - N * a т" |. 

4,669 Do, do, do. ү Cum. Pref. e 10 ee ee ee 4 xd 5 4 €— b • 
80,0001 до, йо, Debs., Nos. 1 to 1,800 ee 100 ee ee ee 101 —104 101 —104 ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

90,000 British Aluminium 7 Cum. Pref. oe ee ee ee ee ee 10 • oe °з 44— 51 4 — 53 ee 
800,000 Do. do. 6 1st Mort. Deb. Stock Red. ee ee ee Stock ee 86 aud M 
100,000 British Electric ee ee ee ee ee эө ec 10 9 96 9 % 8 % 114— 12 114— ly ni id 
100,000 Do. = : Sum Pref. oe ee ee es ee 10 ee eo ee 11 — 114 11 — 114 112 11 

0001 Do. ual Debenture Stock о 0 ge Stock ee ee ee 120 — 120 — ee 

100,000 British Insulated and Hel ар Cab eB ee os ee ee ee b 15 96 10 y 4 10 96 6 — 6 т 64 63 ee 
100,000 ` Do. um Pref. oe oe ee 5 ee ee ee bi * е se 

60,000 Do. 0. NA мо Deb. Red... . ee ee oe 100 ee oe ee 102 —106 103 —108 oe ee 

60,000 |{Browett, Lindley & Со oe 6 soa | ak 8 Nil vs È s ee 

60,000 |1 Do. do. Pre... 6| 41 | 6 6% 1400 to 15 14/6 to 1 es 
105,781 | Brush Electrical Engineering, . 1 to 105,781 .. ee ee oe 2 b Nil Nil 1 " 
150,000 ро. до. Non-cum. 6 Pref. ee ee ee 2 6 8 % 1 — 1 1 — 1 1 
195,000 ро. до. Регр. Y Stock . ee . ее Stock es ee е 97 —100 97 —100 984 ea 
195,001 Do, do. Perp. 2nd ке Stock ee ee Stock ee ee 85 — 90 85 — 90 ee 

86,000 | Oallender's Cable Construction shares 4e аа жә б 16% |9095 |15% 11 — 14 11 — 12 

40,000 Do. йо, йо. б 96 Cum. Pret. . ee 6 ee eo ee 5}— $ 5 

Do. do. " = X in Mort. Deb. Stock Red. | Stock oe se 106 —110 106 —110 10 103 
1,800,014 | Central London Railway, Ord. В ee ee - ee .. | Stock - 19 4 93 — 96 91 — 91 91 91 
494,098 Do. do. f. Stock. ee ee ee e Stock ee 4 4 99 —102 99 —102 
808 Do. do. ә do. eo ee ee ee ee Stock 4 4 99 —102 96 == 99 е 
1,880, А City and South London Railway ee ee ee ee ee ee Stock a% 3 8} 50 — 52 50 m 52 

86,000 | Crompton & Co., Nos. 1 to 85,000 ee oe ee T s 8 8 73 5 12— 23 11— 22 11 
100,000; | ро ба 11600 of” рем о 00001 £100,and}) |, | | .. | 100—104 100 —104 ek 

90,261 & Swan United Elec. Light, ЧА" shares, £8 paid 1 40 99,961 5 % Nil ТЕ 0 — 0 — oe oe 

17,188 Do. до. А” shares, 01—017 ise... 5 % Nil aco 1 т gt 1 — 2 oe ee 
944,028: Do, do. 4% Deb Stock Red 160 ee ee ee 72 — 77 72 — 77 ee ee 
100,0002 Do. do. 2nd Deb. Stock Prov. Certs. all pd. 100 ve na -— 76 — 81 16 — 8l ss x 
112,100 Electio Gonstruction, 1 io 121 wes! x : 9 6% 6% 6% 1 13 1 13 гв 

81,300 po 7 Cum. Pref. 110 81,800 ee ee ee 2 ee es ee 8 8 ee ee 

82,500} do 4 Ф Perp. lst Mort stock : i 97 —100 97 —100 x ч 

25,000 ба Electric Co. 1 5 4 Cum. Pref. ee ee ee 10 5 % 5 % 5 % 92— iei 9i— 103 9,3 . 
200,000 Do. do. Mort. Deb. - oe oe .. | Steck T iic 8 96 — 99 96 — 99 = 

. 886,000 Henley m (W. T.) Telegraph Y orks, Ord. .. 28 T - 6 20% 20% 20 14 - 15 14—144 ч 

86,000 сте. ee ee 5 44% ee ee 5 — 53 6 53 . * 

48,050 ро. ort. Deb, Stock ee ео Stock ee ee ee 108 —112 108 — 112 ee 

60,000 | India-Rubber, Gutte-Peroha Y Telegraph Works 10 10% [10% [10% 18 — 19 18 — 19 18} 18 

" vxerpoo 'Over Railwa way, ее ee eo d 4: 44— 5 oe ee 

27.850 і ph do. AM Pret £10 , 210 paid ee ee ee T 0 17 ; %`& "E at — Ut 20 - 103 aba T 
150,000: 4% Deb. B Bda., Nos. ію 1,500 Вед. 1909 | 100 > oe is 100 —108 101 —104 Ps 
660,000: | Waterloo & City Railway, Ота Stk. 100 | вә | ва si 91 — 94 91 -- 94 өң |. 

t Quotations on Liverpoc! Stock Exchange. 1 Unless otherwise stated all shares are fully paid. € From Manchester Share List. 
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Bank rate of disoount 4 per cent. (Sept - mber 3rd. 1903). 
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Stock Closing Closing Business done 
° or. Quotations peur week ended 
issue. Share. Nov. 18th. ov. 25th. Nov. 26th, 1908. 
1 Highest | Lowest 
100,000 | Blackheath 53 Greenwich Dist. Electrio Light, Ord... T ae 1 "T ex - — i — i oe ee 
p gem ——— i Бы oe TOD „ „ | oe в % йсй ШОШ | | -: 
* 9 o $ up., ee 8 se е 
90,000 1% Cum. Pref. oe b % ee 10 = 1 1 1 oe 
60,000 Charing Cross and Strand Electricity | Supply Ж - ET b 9% |10% 10 9 — 10 — 1 9t 
70,000 do. Cum. Pref, ee 5 ee ee ee T "m 
40,000 Do. do. “ City Undertaking " Cum. Pref. ёе b - 29 a 6 6 4H 4H 
opt ch Же city ae is 55 Stock Red. es eo бо ee и bi% "y T 104 4 104 = 55 ее 
1 e ectri acr » LJ ee LE J ee 64 - 53 
150,000! Do. Deb. Stock Red. . ee ee Stock * 4 107 —110 —111 
70,685 City of London Electr Lig ting, 2 40 0,001—110,506 РУ x 10 0 b 96 6% 10 — 10 0 — 103 103 1 
‚000 Do. 6 Cum. Pret., ee 10 6 ee pe 13 = 14 18 — 14 * 13} 1 
400, 0001 Do. 6 & Deb. Stock, Seri. бш at 115) all paid s ia В - © 199 —197 129 —197 oe . 
800,000 Do. 44% 2nd Deb. Stock Certs., all paid . А 100 ; Ps a 102 —105 102 —105 T m 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40, 000. . 10 4 96 4 96 4 96 1 1 il £i z 
90,000 Do. do. do. 6 9b Erot, 40,00 001—60,000. . 10 is s% E 11 11 i oe 
400,000! Do. do. Hi Deb. Stock .. r 215 s "m và x aed .. | 107 —110 108 —111 110 . 
250,000 Ро. до. 45% 2nd Deb. stock .. .. .. . | Stock н 2s .. | 99 —102 99 —102 1003 
60,000 | Edmundson's Electric Corporation, Ord. Shares Wi We. Od 5 1% 7 | 7% 62— 6 61— 64 
. 80,000 Do do. Е 6 Cum. Pref. • ee ee eo ° 0 @e ee 6 — ji 6 — ee 
14.600 | Kensington and Knightabridge Electri Ord. fe Deb. 8 . PB 1% 10 & | 10°% | жщ 110 — 115 : 5 
Е gon an nights ge Electric, ee 1 1 23 x 
90,000 do. do. 4 Debenture Stock — .. | Stock vs e id 101 —104 101 —104 ae si 
110,000 | London “ОЛО? Bu ly Corporation, Limited, Ord. .. ss vs 8 ee ve ee 4— 1 Se a 
49, Do. 6 % Pref. 6 |... б My wd 41— 5— 57, 433 
950,000! Do. 05. до: 4 % 1st Mort. Deb. Stock Red | Btock 8 " vx 98 —101 98 —101 99 АЕ 
100,000 | Metropolitan Electric Supply, І to 100,000 . e 10 6 96 6% 1% 17 — 18 174 — 1 Hl 1% 
71,108 Do. do. 4496 Cum. Pref. 1—71, 106, 43 paid és b va o dee. ow» EM 4k— 43 4 4 e. 
990,000: ро. 29; HE lat Mort. Deb. Stock ео ee ee ee | ee ee 110 —]114 110 —114 111 ee 
250,000: Do. Mort. Deb. Stock Вей ee ee Stock еа os ° э 96 — 99 96 — 99 ee ee 
10,859 | Notting Hill Electric Lighting 2 -— si si ө 10 7 6 6 123— 184 124 — 184 "" СА 
40,000 St. Јатез' and Fall Mall Electric Light, Or. .. bs us РА b 1 143 143 14 — 15 14 — 16 14% 143 
$0,000 Do. do. do. 1 Pref. 20, 081 to 40,080 5 oe oe ee 8 ә 9 7%— 84 E 8 
150,000 Do. do. do. Bà Deb. Btock Red ee 100 ee ee ee 97 —100 88 —]101 А 
19,000 | Smithfield Markets Electrio Supply, Ord. Я ae s» б 25 aa 24% 5 — 83 8 — 8j sa . 
50,000 Do. do. 4 96 Deb. Btock ee ee Stock oe ee >.. 85 — 90 — ===, oe ee 
65,000 | South London Electrieit Bupply, ой. u^ ee. ce. 9. cvs b oe E 138% 4 4 T 
80,000 | Urban Electric Supply, Ord. as as s б» és б ea E ДЕ 21 .. 
10006 w Do. stain oa ee oe ee ee oo i i% ee 12° w i == i — 12h 125 12 
; R supply, wis ә - ee oe 1 1 — 18 — & 
. 98.141 Do. Б % Cum. Pref. .. E es T 6 o 00% a 6 — 6 — ^ ж Д 
Ы ae to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, November 25th. 
OHEMICALS, &o. 5 METALS, &o. (continued). FF 
в Acid, Hydrochloric as os рег сиё, b / є* g Copper Sheet es P^ . per ton 271. а 
в IL Nitric oe oe ees ee per ct. 99/- eo g » Rod. Ф о рег боп 471 oe 
а „ Oxalio.. se «of per ot. 82/- . T 6 n (Electrolytio) Bars per ton 268 #2 dec. 
а „ Bulphudeo .. .. .. per owt. 6/6 - | в » " Sheets .. per ton £18 £2 dec 
а Ammoniac Sal oe per cwt. 1 42J- я ee e » LT] Rod ee per ton 75 . 
a Ammonia, Muriate ( (crystal) . per ton £88 10 T в К " Н.С. Wire per lb. 13а. 2d. dec. 
в ee ee per ton ' 480 ee f Ebonite Rod @e oe oe per lb. oe 
а Bleaching powder .. a ME es per ton #4 10 га 7 m Bheet e .. per lb. 86 . vi 
в Bisulphide of Carbon .. per ton #16 ss ` я German Silver Wire .. yer lb. : 10 КЕ 
в Borax Е " "S .. per ton 218 - h Gutta-percha fine. sx .. per lb. 8 “+ 
a Benzole (90 Pry гә - .. per gal. 7/- T h India-rubber, Para fine .. .. per lb. 8/11 to 4/- Id. inc. 
@ » (50/90 %) .. 2% ee рег gel. 5/6 . ae $ Iron, Charcoal Sheets . per ton 218 82 
а Copper Sulphate .. x es per ton 220 T 4 ,, Pig (Cleveland warrants) per ton 42/8 2d. dec. 
& Lead, Nitrate "m .. рет ton £24 NET $ , . ating to Miss per ton From £11 sa 
а , White Sugar es .. per ton £81 T * 5 Wire, per ton 47/6 to 50% Vk 
Mie VAS eR ss - S рег e zx ee б» vuiranised No.8 .. per ton F4 и à s 
e Methy p x ee .. рег | ee 3 
в Naphtha, Solvent (00% a 160°C). per gal. 6/6 8: 9 Lead, Engl Ingo :. per ton {ш #11 10] 
в Potash, Bichromate, in casks .. рег lb. 8d. ae Bheet  .. .. per ton £18 T 
@ „ Caustic (75/80%).. . рег ton £34 T m Макка! Wire No. 38 . per lb. 8/- oe 
а Bisulphate aa .. per ton £85 А .. per bot. 48 76 T 
а Bhellac . рег сиф. 281/- 8/- inc. 4 Mica in original cases) small .. per Ib. 4d. to 1/6 es 
a Sulphate of Magnesia T . рег ton 44 10 oe d n " s» medi um per 1b. 2/6 to 8/9 oe 
в Sulphur, Sublimed Flowers. per ton £6 10 КА ` d „ i 7 .. per lb. - to 7/9 ee 
в » Reco Май e. рег ton 45 10 СТ » Phosphor Bronze, p per Ib. - to 1/33 vs 
в Lum ee per ton £5 ee p 5 ^ » rolled bars & per lb. TEN M- to.1/8 ee 
а Boda. Caustic (white 70 %) .. рег ton 410 15 oe P? M » trip & sheet per lb. From 1/1 T 
4 » Crystals . per ton £8 ee o Platinum .- «+ per os. #4 va 
є „ MRBichromate, ‘casks... es per lb. за. T Г Bilicium Bronze Wire per Ib. 9d. to 114. es 
Bteel, Magnet, acc'd'g todesc’p'n per ton 258 e 
METALS. &o. "н 97 in bars ee фе . ото ee 
b Aluminium Ingots, in ton lots . per ton 4180 - g Tin, Blok. per ton { #101 10 10/- ine. 
b РА ton lots .. рет ton 4168 ee Д » Foil . per Ib. 16 oe 
b í Sheet, in ton lots .. рег ton 2166 5 Wire, Nos. 1 10 16 per lb, 17 ae 
Р Babbltt's metal шева .. eo per ton 448 to £180 sis » White Anti-friction Metals 
e Brass (rolled metal 2 to 12%) basis per lb. d. се " White Ant" brand .. per ton £43 to £09 ae 
9 » ed) vs . per lb. А T j Yarns, aie Grey Cotton, on apa per lb. 8d. oe 
© (solid drawn). . .. рег lb. 74d. э j| „n 6 lea. Мах. .. per lb. . os 
e Wire, basis. per Ib. dd. A ES B ply 10 ibe, Russian . per ld. ; d 
: Copper Tubes (brazed) os eo per lb. 93d. 92 21 n Russian, single .. per Ib. . T 
„ (solid сат) . per lb. | д: x 1 » 280 ibs. Jute rove per ton £il aM 
м Соррет Bars (best selected per ton 2 s Zino, 8h't (Vieille Montagne bad.) per ton £28 15 d 


uotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., ы € Thos. Bolton & Sons., Ltd.; d Е. Wiggins & Bons. 


e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; А Edward 1 ill & Co.; 4 Bolling & Lowe; j Walter Н. ‘Hindley. and 
Co., Ltd.; k Morris Ashby, Ltd.’; т W. T. Glover & Co., Ltd.; а P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd. ; Р The Phosphor Bronse Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY — RECEIPTS. 


Week | Receipts tor Miles Reoeipts for Miles 

Locality. ending the week. Total to date. | open. Locality. | ie [^ the week. | Total to date. | open. 

F &* 2 2° * 8 | a ' | M 

Aberdeen. . | Nov. 91 | 1,040 | +288 | 81,078 + 5,268 10 | — g (South Staffordshire ..| Nov.18 +814 41,548 | + 6,882 -1 
Birmingham oo e| op 14.877 | +242 | 289,288 | + 9,79 —|— | 8 | sBwansen.. .. — + 68 | 98,721 | + 1,992 Pe 
Bournemouth .. E » 18 779 — — — 100| — | ~ S Taunton И E : — 7 2, — 197 +13 
Blackburn, 20 781 | + 13| 99575; + 868 194 11 © |.: Tynemouth .. — 9| 14,465 + 786 1 — 
Blackpool .. i js » 19 800 | + 16 | 86,285 |— 903 — 8 eston - super - Mare. — 8 5,58C — 518 12 
Blackpool and Fleetwood „ 21 186 | + 1 19,873 — 110 74 — = i Wolverhampton Dist. + 48 | 17,628 | + 7,656; 10g +8 
Blackpool and Lythbam ..| „ 19| 167 | + 87 459|+ 200 —|— | & | fü Wrexham = 4,680; — | —i— 
Bolton ee ee "P „ 28 | 1,687 +175 | 68,294 | + 7,700 | 25 — ( Yorks. Woollen Dist. . . == 14,710 — 6 — 
Bradford ee ee ee Ir — ee — — 41 +4 5 Саташ + 882 ,896 + 18,480 14 = 
Brighton ae n R 751 | +102 | 45,987 — 64 | — Chatham & District Co. +168 | 24,521 | 418,828 8:58 | — 
Bristol ee pe oe e 90 4,803 + 266 — =» 98 — ver ee as ө» — 7 10,286 + 51 8 — 
Burnley .. аа ae „ 91 151 | + 95 — — 71 — Dublin M v 24 + 84 | 108,887 | + 7.765 463 + 3 
Barnsley District ee [11 18 169 -= 27 8,217 == 21 T= East Ham ee ee oe + 190 48,274 + 6.885 6 l+ i 
Devonport sé „ 18 5:7 4123 21,09 + 1,228) 6 | — 8 Glasgow  .. as re +1205 | 848,159 | 88, 28 66 |+ 4 
Dudle dley—Stourbridge. . „ 18] 782 | + 83 | 98,171 | + 8,628 — ue lr 842 + 9,588 | 114 115 
„ 18 897 | + 49 | 89,899 + 6.229 | 1 + 3 4 Ilkeston... as us 5,140 — t |— 

арр Nonest » 18 228 | + 86 , 11.070 | + 1,124 — Isle of Thanet... © 4044 | — 1,620 | 104 | — 
jGreenock—P:.Glasgow | „ 18 £50 | + 61 25.042 + 9035 — 8 Me ы 195,020 | 411,729 | 41. | — 
Hartlepool i cel) » 18 948 | + 26 12.388 4 758 +2 È Liverpool .. ss . 464,410 | 714.981 1068, — 

. Kidderminster .. ee в 18 97 |— 6 6,9884 + 166 — Manchester © ` 400,415 +941210! 72 | — 
$ Merthyr * °ө * 60 18 £02 + 27 9,0:7 md 90 8 ==. A Newcastle • ее • € = 17 TT 
Б Middleton oe ee ws 18 255 | + 44 | 14,614) + 1,811 8& | — Portamouth as i 63,496 — 144 | — 
n ee 99 18 582 + 15 25,995 + 1,679 8 — Salford ee ee Ы 126,944 + 88,109 80 т, 
ee ee 50 18 160 =" 6,116 = 5 Southam ее P r HER 9 = 

3 Poole >» T is n 18 262 | + 28 | 18,974 | + 2,026 24 — |, | Sunderland 776 + 9,083 | 20 (+8 
ee oe 99 18 1,058 — 94 72,016 + 8,618 — Central London Railway 183,069 — 6, 6 — 

Rothesay.. өе ee [1] 18 89 — 1 6.774 + 1,606 =m Ону апа 8. London Ry. 564,091 — 8,658 4 — 
Southport » 18 259 | + 9 + 8.547 — Liverpool Overhead Ry. 818| 6 | — 
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NOTES ON-PAPLRS AT THE SYRACUSE! 


(U.8A) STREET ~ RAILWAY CONVENTION. 


Tux Street Railway Association of the State of New York met thie . 


year at Syracuse, and the sayings and doings of the members are 
duly reported in the Street Railway Journal of October 10th and 
l7th. The papers covered the whole field of street railroading, and 
the task of presenting them in а“ Bovrilised" form for the busy 
readers of the Review is not too light. 

A distinct departure was made by the presentation of two papers 
relating to accidents and claims, one by a doctor, and another by 
(presumably) the claim agent of a large undertaking. The pre- 
dominating note of each is the prevention and detection of the 

claimant in all his stages. The type is by no means un- 
known in Britain, but it seems to be indigenous to, and to flourish 
best in, the United States. | 

All kinds of interesting stories of the tricke of this lucrative 
business—sometimes a profession—are told, and both authors make 
it very evident that medical examination on behalf of the company 
must never be neglected, although one points out that it is not well, 
either from the professional standpoint of the doctor, or for the 
interests of the company, that the company's doctor should always 
be in immediate attendance on an accident. 

An accident claim worked by a clever or a hysterical subject 
requires to be opposed delicately enough; but when it is supported 
by the opinion of.a private practitioner, and pushed by a sharp 
lawyer, the chances of a moderate settlement, or of a verdict by а 
jary.in favour of the company, are greatly lessened. 

We are happy in the belief that the unecrupulous or ignorant 
doctor;has not to be taken into account by the British claim agent 
or manager, although he is not unknown in the enormous country iof 
our cousins; but there is no doubt that we do suffer in a compara- 
tively mild degree from the sharp lawyer (let us speak euphe- 
mistically) who takes up claims for what they are worth, and is 
known even to hunt for them. This gentleman is fully developed 
in the States, and is there known variously as the fake lawyer and 
the ambulance chaser. 


The American Street Railway Association adopted the tee-rail as 
standard, but the speakers at Syracuse were not inclined to favour 
ita use except in suburban districts or in small towns, because when 
laid in busy thoroughfares the marginal paving, of whatever 
material made, is quickly destroyed, and the road maintenance 

soon ott-balance the undenied advantages of the tee-rail 
from the tractive effort point of view. 

Militating more strongly against the decision of the A. S. R. A. is 
the ban of the tee-rail by most of the municipal authorities in the 
Eastern States. Not unnaturally these authorities object to the 
presence of ruta from 2 to 6 in. deep alongside the rails. 

Rather tending to show that American paving is neither so good 
in itself nor in its laying as ours, is the curious fact that large 
cities are beginning to use а girder rail with a lip especially 


thickened to act as a “ plate-way for vehicular traffic, thus saving 


the paving. In Philadelphia a rail weighing 137 lbe. per yard is 
being laid, in which the extra weight is mcstly in the lip. 

Only in populous towns where the streets are narrow, and the 
wheeled traffic cannot be pushed off the tracks, need such a section 
be used. The American street railway can be trusted to keep the 
tracks clear wherever the streets are wide enough. 

Grooved girder rails are laid already in New "York, Chicago, 
Washing ton and Philadelphia. 

The use of a 9-іп. section must strike an English engineer as 
strange, but it seems to be quite common in the Stater. Maybe, 
when the Americans get used to the solider construction of 

manent way which they are only beginning to appreciate, they 
will find themeelves able to reduce the height of their rails. 

There is no doubt that, in the matter of track, a levelling up to 
our standard is taking place. Of course, there have been many 
miles of sound concrete-founded track laid for years on the best of 
the street railways, but a very bigh percentage is not во founded. 

When reviewing American practice in previous issues, we have 
mentioned that, even when either a solid concrete bed extending 
from rail to rail and beyond, ora concrete stringer or beam under 
each rail is laid, the use of sleepers (American ties”) is not aban- 
doned, and we have suggested that construction on similar lines 
might be acceptable to the public as providing softer and less noisy 
riding, and to tbe undertakers as lessening the cost of maintaining 
rolling stock and ways. А well-seasoned and thoroughly pickled 
sleeper buried in concrete should last as long as the superimposed 
rails If not, it would be worse than useless, as its renewal would 
involve ripping up the track before its time. 

With the increased permanence of the track, the Americans aro 
bringing more into use the steel sleeper spaced about 10 ft. apart. 
With these there is no doubt about the life being as long as the 
rails, and no fear that the roadbed will have to be disturbed 
prematurely. - 

It appears that in Buffalo the average wear of the table of the 
rails in the busiest street taken over four years was y, in. per 
annum. If, therefore, the life of a rail depends simply on the wear 
at its mid-length, the life of these Buffalo rails will be 16 
years if the car-wheels have $ in. deep flanges. And Baffalo 
hopes that the life of the rails does depend on the above 
factor alone, for the joints have been wiped out by welding. 

- Cast-welding has been in use, in the Western States at least, for 
eight years, and the percentage of broken joints appears to have 
been never less than 2j, while the record for electric welding 
during last year was no more than one-tenth of 1, per cent. It is 


well known, however, that the blessing of a continuous rail cannot 
be obtained at a small cost (although it is probable that the dearest 
method is cheaper in the end than a discontinuous rail, so commonly 
used), and it is here stated that electric welding, with its four cars 
full of power stations and workshops, is too expensive for апу 
number under 2,000 jointa. 

We are surprised that no figures are given relating to the Gold- 
schmidt weld. í 

The following words should bo taken to heart by all directors, 
committeemen and engineers who are laying even now rails fished 
with the railway fish-plates, with perhaps an inadequate sole plate 
under the joints:—'' If а road is so small that it cannot afford to 
put in electric or cast-welded joints, it should use the best type of 
mechanical joint. 

There is no reason to think that the wear of the Buffalo rails i« 
excessively small, or that a jointless rail will not last from 15 to 20 
or more years according to the traffic over it, always granting that 
the concrete has been welland truly laid, while there is too much 
reason to think that the greater part of the rails laid in England 
will at least deserve removal in half the time. Companies with 
21 years’ leases will find that weak mechanical joints on heavily- 
used rails will make it necessary either to renew the rails three 
times instead of twice during the lease, or to spend outrageous 
sums in maintenance or in the worst case to allow the whole track 
to get into the same condition as the old steam tracks were in 
towards the end of the leases on them. | 

A localauthority with perpetual tenure, and with less need to 
study the capital account, should undoubtedly strive after the 
continuous rail, and reduce to the lowest the compulsory depre- 
ciation that is coming sooner or later. It must not be forgotten 
that the jointless rail affects favourably not only its own 
life, but the life and the maintenance of the paving, to say nothing 
of the rolling-stock, for movement of the rails would be negligible, 
and sett-loosening water-hammer would disappear in consequence. 

While the American steam railroads have made the 33-ft. rail stan- 
dard, the street railways represented at the Syracuse Convention are 
unanimously in favour of the 60-ft. rail, even, curiously enough, for 
unpaved work where the whole rail is exposed to greatly varying 
temperatures. Some small trouble from buckling has arisen, but it 
1 that the decreased joints and bonds more than cover 
that. | 

The cost of maintaining the tracks of nine large companies 
during 1901 varied all the way from £43 per mile up to £147 per 
mile, and the costs do not seem to bear any clote relation to the 
number of miles maintained. It is not possible, however, to base 
ау oer comparison on the figures, as the conditions are dis- 

milar. 


Quite a long time was given up to the promotion of the cause of 
the Railway X. M. O. A. This organisation boasts a membership of 
62,000, and is seeking to extend its influence for good into the 
street railway field. Progressive managers have been brought into 
sympathy with its work, partly because they see that it is good 
business to educate their employés to care for themselves by putting 
within their reach comfortable club rooms, varied amusements, 
health-giving recreations, opportunities for greater personal cleanli- 
ness, more intimate social intercourse, and the myriad things that 
make for a higher state of civilisation and of bodily and mental 
efficiency, but are lamentably absent from the homes of the men 
themselves. The success of the Association among the steam road 
employés, and the fact that the companies subscribe equal or 
greater amounts than the men is sufficient proof that its practical 
value is recognised, 

The secretary, speaking at the Convention, said with reference 
to the religious element of the organisation, We don't hide it, we 
don't apologise for it, and we don’t intrude it. . Tbe Associa- 
tion stands for twentieth century religion. 16 believes that 
affording а man a chance to have a clean bed and a square meal isa 


` religious act.” 


There is an opening for an organisation of this kind on many of 
the tramways in Great Britain. There have been some dishearten- 
ing failures of clubs based on the same general ides, but we doubt 
whether the reasons usually given for these failures are sufficient to 
remove an uneasy feeling that there was something radically wrong, 
or constitutionally weak in the organisation itself. Men employed 
on tramway staffs are certainly no worse tban soldiers, both being 
drawn from the same class, and it has not been voted impossible in 
the army to raise the general level of the men by such means as are 
employed by tbe Y.M.C.A. all over the world. 

The organisation and successful management of an employés’ 
institution or club calls for very delicate touch, and intimate or 
instinctive knowledge of tke class for which the work is being done, 
and it is probably there that unsuccessful organisations have 
failed, and there that an expert body like the Y.M.C.A. would 
succeed. If that be so, it points to future efforts being made with 
the aid of such a body. 


"Tbe author of a paper on Power Transmission for Interurban 
Lines " considers that, until electrical engineers can prove greater 
economies than now exist, it will be impossible to persuade main 
line railways to scrap steam engines which have been brought up to 
the limite of economy themeelves. 

He shows that we cannot expect any improvement in the 
efficiencies of the present types of engines, generators, motors or 
transformers, and that the line losses cannot be reduced to pay by 
further raising pressures or increasing sections of copper. 

s“ It becomes evident that the desired increase in efficiency must 
come, not in the present system, but in some other one that will 
possess all the advantages now obtained, and will reduce waste 
energy to а minimum by doing away with all unnecessary steps or 
tranformations in the power generated." В 
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And we seem to be really near something of the kind. | 
„The author prefers the rotary converter to the motor-generator 
either of the induction or synchronous type. 

The discussion ran on the danger of extra high-tension trans- 
, mission, and it seeme that ideas on the subject are not at all fixed. 

Two cases were mentioned in which transmission lines are being 
beld up while the New York State Board of Railroad Commissioners 
decides whether а wire at a pressure of 16.000 volts carried over а 
man’s sidewalk is a menace to his life! Of course it seems во to us, 
but there are too many instances of even higher pressures being 
carried over populated districts without causing a general holocaust, 
to keep back progress in New York State for very long. 

One gentleman, while sounding a note of warning as to the 
possibility of preventive or restrictive legislation following the 
actual use in several cases by the General Electric Co., and the 
Westinghouse Co., of 60,000-volt transmission, made the prophetic 
statement that the time is coming when not а 100 н.р. worth of 
water will be falling over Niagara. Aud when you come to think 
of it, why should it, if it can be made to drive cars and things 
bundreds of miles away ? Niagara will be none the less wonderful 
when it has vanished. 

One other point of interest to English readers was raised at the 
Convention, and that dealt with the comparative merits of chilled- 
iron and steel-tired wheels for high speeds. We think that the 
most inveterate chilled-wheeler will admit that there is a far 
greater possibility of a flange breaking. or rim bursting on a chilled- 
iron wheel than there is with a steel wheel when running at speeds 
as high as 50 to 62 miles per hour. If there is this greater risk then 
the iron wheel should not be used, however great are the advantages 
of price and other things, for an accident of that description would 
in all likelihood result in personal injury or death to passengers. 

On the Utica and Mohawk Valley line the wheel flanges are 1} in. 
deep by 14 in. thick, and the treads are 2% in. wide. The trouble 
with the deep flanges seems to be the same as we shall begin to 
experience over here ; the cars have to run over rails with a limited 
groove inside towns as well as over the high-speed inter-urban 
tracks where grooves do not trouble. The consequence is that on 


s urban sections the car is ridiny on the bottom of the flanges 
only, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address by RonkRT Karn Gray, President. 
(Delivered on Thursday, November 12th, 1903.) 


(Concluded from page 844.) 


I aM afraid I am wearying you by reiteration, but I feel strongly on 
this subject, which, їп my opinion, affects the vital interests of the 
Institution, and I venture to lay before you things that though 
perhaps to many of you are platitudes, may prove of use to опг 
younger colleagues. The establishing of electrical tramways, and 
the electrification of existing railway and tramway lines, are rapidly 
assuming great proportions, and it is not difficult to predict that 
thia braach of electrical engineering will continue to advance by 
leaps and bounds, providing employment for many electrical engi- 
neers connected with the Institution. From the report of the 
London County Council on the excellen: work they have been 
doing in South London, it would appear that the difference in 
prime cost between laying an urban line on the conduit system and 
construction on an overhead trolley system is not so great as to 
render the former altogether impracticable. I think, therefore, 
those authorities in the municipal areas are acting in the best 
interests of the inhabitants of this crowded metropolis, who refase 
to authorise erection of the unsightly, and in шалу cases dangerous, 
overhead conductors. The utilitarian may argue that whatever 
increases prime cost goes in restriction of development, and in this 
he is to a certain extent correct. But apart from the question of 
danger avoided, it is usual in civilised communities to hava some 
respect for forms and appearances as well as for the purely useful. 
Moderation should reign in all things, and in relation to electrical 
tramways London does better to employ the conduit system and 
follow the example of Buda-Pesth and Paris, rather than erect an 
overhead system similar to that which disfigares my native city of 
Glasgow, and many other towns in this country. The conduit 
ay tem has cost London per mile of single line about £14,000; an 
overhead installation would have cost £7,000. In my Opinion, the 
difference is well spent. It may be argued that this difference does 
not represent the whole difference, and that many electrical 
arrapgements can be made in an overhead system that would not 
be permitted in a conduit system. My answer to this is that it 
comes within the province of us engineers to overcome there 
difficulties; overcome them we shall if we only apply ovrselves 
seriously to the task, and produce results which will paes the 
gevertst test that the Home Office, Board of Trade, or other 
authority may impose. 

Passiog on to the nature of the current supply, the continuous- 
current system predominates at present in Great Britain for all kinds 
of electric traction. Iis supremacy is again being threatened by 
the monophase system, whose employ ment in certain cases possesses 
advantages that are greater thau the di-advantages. The efficiency of 
polyphase working for traction purposes bas pot been sufficiently 
pro ed, but as regards che method of traus:uittiug power to consider- 
able distances for conversion to continuous current to be applied to 
tramway purposes, the three-phase system has so far held the field at 
pressures up to 6,500 volte. A most complete system of high pressure 
yolyphase traction work was inspected by many members of the 


Institution during a visit to Northern Italy in the spring of this year, 
and to those interested in this subject, it will be useful to closely 
follow the fortunes of the electrified Valtellina, Lecco and Mílan Rail- 
way. For this line there are in course of construction electric loco- 
motives, which have been designed to exert a tractive force of from 
7,500 to 11,000 lbs., at a speed of 40 miles per hour, their individual 
output being, I understand, from 800 to 1, 200 н.р. The exceedingly 
interesting experiments being made on the Marienfelde-Zoseen 
Military Railway have resulted so far in the attainment of a 
speed rated at 125 miles an hour. The railway from Berlin to 
Zossen is about 15 miles in length, and the current generating 
station is about 8 miles from the head of the lins. The car, a 
Siemens & Halske design, was supplied with power from the line 
wire at a pressure of about 14,000 volts.* The inauguration of 
through traffic between Liverpool and Bolton, a distance of 40 miles, 
marks an important epoch in the progress of the South Lanca- 
shire Tramway project, which embraces a network of more than 
500 miles of track, and will serve an area whose population is 
about 5,000,000. 

The application of electric traction to our railways is progressing. 
At présent the sections which are being dealt with are those which 
bave a great traffic density or a frequent service. This policy is 
doubtless a wise one, as the railway companies limit the application of 
& considerable capital expenditure to the best paying division of their 
lines, and to those portions where the benefits to be derived are the 
most apparent. During the current year, the first section of the 
Metropolitan-District Railway conversion has been made, and it is 
expected, before March of next year, that the Moorgate Street— 
Drayton Park and Drayton Park—Finebury Park sections of the 
Great Northern and City Railway Co. will be in operation. The 
Mersey Tunnel Railway bas been completed, and the conversion of the 
Wirral Railway is under consideration. The North-Eastern Railway 
bas had trial runs along Tyneside, and good progress is being made 
with the Liverpool—Southport line. The Oentral London Railway 
is completing the change from locomotive to motor-car driving. The 
motor-car system is generally accepted as the best form for passenger 
traffic for many reasons, which I need not recapitulate. The 
direct-current system at 500 to 700 volts appears to remain as a 
standard for railway work of this class, as well as for tramway 
work, but there are signs that single-phase alternating current may 
prove a rival. Inthe United States the Washington Annapolis Rail- 
way is being equipped with an overhead system, which will deliver 
direct to the motors a single-phase current at 3,000 volis. The three- 
wire system of feeding tramways and railways, though not without 
examples abroad, has not been adopted in this country, save on the 
City and South London Railway, where it seems to have proved 
satisfactory. 

The only surface contact system in this country is that which has 
had nearly a year’s trial at Wolverbampton. Troubles have arisen 
between the Corporation and the company; it is, therefore, 
impossible to say exactly how the matter stands. It is believed 
that the Kingsland mechanical switch surface contact system may 
be tried at Dresden shortly. ` 

Although accumulators are being extensively used for private 
carriages in London and elsewhere, yet this country has not seen its 
way to employ them for rail or tramways. In Italy and Germany 
some use is made of them, and it is stated that as the result of two 
years’ workiog on lines running out of Bologna, the cost of battery 
traction has proven 28 per cent. cheaper than steam. The use of 
storage battery locomotives in America for shunting and mine work 
appears worthy of mention, as it seems to have attained considerable 
proportions, and to have proved successful in practice. 

In the provinces the great power distribution undertakings are 
gettirg to work by degrees. Besides the Midland and Newcastle 
concerns we can now count the Durham, Lancashire, North Metro- 
politan and South Wales companies. The advantages of electricity 
as а motive power seem to be readily appreciated by the industrial 
populations of these districts. Among some of the large schemes 
io pre j ꝛct is the electrification of the National Railways of Sweden, 
the original power being derived from water power or the com- 
bustion of peat. Estimates are being drawn for 2,700 miles 
of railway, calling for over 100, C00 m». The official estimate 
shows that there will result а saving of 50 per cent. in the present 
working expenses which amount to about £800,000 annum. 
Switzerland again speaks of а conversion of its national linee, 
entailing the use of 30,000 E. . to be obtained from water power. 

The utilisation of the Victoria Falls of the Zambesi is a project 
ander serious consideration, and at least a portion of the scteme 
may be near realisation. Some three months ago certain details of 
the scheme were made public, and from these it appears that 
whereas tbe N Falls are equivalent to а continuous loss of 
7,000,000 H P., at the Victoria Falls of the Zambesi the loss is five 
times as great. In advocating the utilisation of this waste it is 
pointed out that tramways near San Francisco are driven by a 
current which has its origin in tbe Ubax Falls about 220 miles away, 
and that some American engineers estimated that power giving a 
steady load of 24 hours per day could be delivered 330 miles from 
the generating plaut at about £4 103 per Kw. At Niagara, six 
syndicates are carrying out work which, when completed, will be 
capable of generating over 1 million B.? Some of the generating 
gets will be of 10,000 н.р. working at 11,000 volte. Tne pressure 
will be converted to 60,000 volte. The highest pressure as vet 
made use of in Europe for power transmission is in Italy, namely, 
40,000 volts. This plant is not yet completed; it is intended that 
water power will develop 7,500 Kw. at 9,000 volte (42 cycles per 
second), which will be transformed (o 40,000 volte for trauemission. 
In the United States, in Montana, where & similar pressure is 


* Bince writing the foregoing I notice that the car designed by 
the Allgemeine Elektricitäts Gesellschaft has, on the same line, 
attained a speed of 1304 miles per hour. 
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employed for transmission, the voltage was increased to 80,000 for 
a few hours with success. Consideration of these voltages recalls 
the experiments made in March, 1883, just 20 years ago, by Marcel 
Desprez in power transmission between Paris snd Creil, a distance 
of 57 kilometres, at а pressure of 5,700 volte. One also thinks of 
the transformer of Gaulard of about that period. 

I now turn tothe subject which gave birth to this Institution, and 
from which its first title was derived—I mean tbe subject of 
telegraphy. Between May 26th and July 7th of this year an 
International Conference of the Telegraph Administrations was 
beld in London st the invitation of His Majesty's Government. 
These meetings are, so far as may be, quinquennial, and are usually 
held in the capitals of the Great Powers. The last meeting in 
London took place in 1879. The discussions which are now carried 
on between the Government delegates, and with the representatives 
of the telegraph companies who are also invited to be present, are 
purely of an administrative order, and principally deal with tariffs 
and the rules for carrying out the international exchange of 
telegrams. Technical questions such as the size of conductors and 
the classes of instruments to be employed in the international 
service are either already agreed upon or are the subject of separate 
and private understandings between the administrations interested. 
These have been fairly well standerdised during the 38 years that 
hsve elapsed since the first Conference was held in Paris. 

Bince 1879 the growth in the length of telegraph landlines bas 
been very large, and the development of submarine telegraphy has 
been almost phenomenal At that date the public were just 
beginning to realise what power for good or for evil was being 
placed at their disposal. Merchants were beginning to feel that 
the submarine telegraph bad a centralising effect which enabled 
them to carry on their business with smaller stocks of goods. The 
large merchant had no longer the control of the foreign markets 
which his wealth had formerly given him, and the small merchants 
began to bave an innings. When this state of things came hcme to 
the traders, submarine telegraphic facilities were in great demand ; 
the cables across the Atlantic and other oceans began to multiply, 
ard new centres of industry were connected to the chsin. The men 
at the head of cable affairs, and notably the late Sir John Pender, 
were not slow to meet there developments by increasing the 
ramifications of the telegraph network, and bringing the charges 
for telegrams to such a figure as to encourage the public to make 
full use of the means of inter-communication placed at their dis- 
poral. This policy was hastened by the wholesome dread cf 
competition, where such did not exist, and by competition itself. 
A year ago the gap in the world’s telegraphic girdle was completed 
by the laying of tbe the trans-Pacific cable which now unites 
Canada with Australia, and this year has seen completed a second 
Jine across the Pacific from San Francisco to the Philippines and 
Cbioa by way of the Sandwich Islande, Midway and Guam. 

It ie strange that during thie development, the improvements in 
the types of telegraph cable employed have not been great, nor bas 
there been any great advance made in the design of the instruments 
used for the transmi-sion of signals, but the administrative work bas 
been vastly bettered. "Mes:ages which formerly took hours in trans- 
mission are now received from the public and delivered to the 
addressees in а few minutes. I am informed that a telegram 
announcing the result of the yacht race for the America Сор was 
carried, in August last, from London to Bouth Australia in four 
minutes, This message, which was forwarded vid South Africa, 
was bandied by 15 operators passed through 11 stations, and 
traversed 14,404 nautica] miles of submarine cable and 1,515 statute 
miles of land lines. Ordinary commercial traffic cannot be dealt 
with at this speed, but the instance I quote shows what can be 
accomplisbed when special arrangements are made to carry news 
which is of peculiar interest. The manager of an American Cable 
Co. has told me that the result of the America Cup Race resched 
London one minute after the termination of the race, havinz been 
transmitted through 3,400 nautical miles of submarine cable, and 
nome 200 statute miles of land wire. The record time between New 
York and Lonoon is 30 seconds, avd messages have been sent and 
replies зесеітей іп one minute and 30 seconds. 

uring the last 25 years, the engineers engaged in submarine 
telegraph work have devoted more care to the surveys of route than 
was previously the prac ice; to a great exteot this means that the 
engineers have succeeded in persuading the capitaliste that there 
surveys are of prime importance. The Atlantic cables of 1557-8, 
of 1865, 1866, and on to 1874 were laid on the data as to the ocean 
bed furnisbed by perhaps 30 sound inge taken over a route some 
1,700 nautical miles long. In 1871, Lord Kelvin furnished a means 
for sounding which did not exist previously, and in 1872 the Bilver- 
town Co. made a first trial. The late Sir Willism Siemens, in 1874, 
carried out the first systematic sounding in the Atlantic, and from 
that time forward until 1883 it was the habit to take soundings, but 
not to wake a full and careful survey. With the resuite obtained 
from these soundings our knowledge of the ocean bed was increased 
to the extent of teaching us that submarine mountains, plains and 
gullies exist, and tbat the physical conditions of the submarine 
floor are very similar to what one observes in travelling through 
Europe from Calais to Brindisi. In 1883, the first thorough pre- 
limioary survey of any cable route was made, but as this bas bsen 
the subject of a paper read before the Institution on Novembér 10th, 
1887, I need not enter into detail, further than to say that the result 
of this survey materially altered the original plans for laying the 
cable on account of unsuspected elevations and depressions of the 
ocean floor having been discovered. In addition to the configura- 
tion difficulties to be encountered by a submarine cable, the chemical 
composition of the soil is important, as it greatly affects the cable's 
life. A paper referring to this subject was read before the Insti- 
tution on March 11th, 1897. I had the pleasure of bandling, about 
a month ago, a piece of submarine cable which had lain at the 
bottom of the: sea in deep water for nearly 30 years, and its 


appearance was such that I was unable to say whether it could not 
have lain there for another 30 years without showing any deteriora- 
tion. To-day there are employed in cable work 47 ships repre- 
senting 92,094 tons. The largest, the Colunia, belongs to the 
Telegraph Construction and Maintenance Co., and bas a dead weight 
capacity of 11,000 tons. When he considers the comparative facility 
with which cables are now repaired, no shareholder in a submarine 
telegraph company need fear for the permanency of bis property. 
In July, 1879, there were 50,450 nautical miles of cable in opera- 
tion ; there are now under the sea 222,253 nautical miles, and I have 
every reason to believe that tbis mileage will continue to increase. 

On wireless telegraphy I have no new developments to report. 
The Canter Lectures delivered by our vice-president, Prof. 
J. A. Fleming, before the Society of Arts, in March of this 
year, and the description of the Lodge-Muirhead system in 
Pages Magazine for last May, give to any one interested in the 
subject the latest communicated information of any value. I 
need only add that there seems no immediate prospect of its 
seriously competing with the business of the existing telegraph 
companies. 

In my remarks concerning the means of transmission through 
submarine cables, I omitted to make reference to the relay of Mr. 
B. G. Brown which was described by him in the psper he read 
before tbe Institution on May 1st last year. I may also mention tbat 
since 1879 considerable improvements, though of a minor nature, 
have been made in duplex transmission. 

The use of the telephone continues to extend, and in addition to 
the greater facilities offered in Great Britain, there are gradually 
being established international wires which place in telephonic 
communication the principal towns of Great Britain and several of 
the commercial centres on the Continent. 

So far as I am aware no practical use has yet been made of 
Poulsen's teleautograph, which I had the pleasure of inspecting with 
our vice-president, Mr. Gavey, and of which he gave a description 
in а communication to the Institution on November 22nd, 1900. 

Before passing to the next portion of my subject, I should like to 
make a short reference to a very early investigator intu the pheno- 
mena of magnetism: I mean Dr. William Gilbert. 

Our past-president, Dr. Silvanus Thompson, who bas taken во 
great an interest in the bibliography connected with Gilbert, tells 
me that the tercentenary of the death of this remarkable man will 
occur on December 10th next (new style), and that probably some 
notice of the fact will be taken by his native town, Colchester, and 
by the Royal College of Pnysicians, of which body Gilbert was 
president at the time of his death. As you are doubtless aware, the 
work by Gilbert, notably his De Magnete Magnetici+que et Magno- 
magnete Tellure,” shows a patient observation and careful recording 
of results, which resemble in many ways the method of Michael 
Foraday. | 

Y.ur Council have not yet decided what steps, if any, will be 
taken by the Institution in connection with this celebration. 

Whilst reviewing the state of electrical progress, mention should 
be made of the work of the Engineering Standards Committee. 

This Committee is making sume progress in its work, and it is 
pleasing to note that the Government has ised that the 
Institution of Civil Engineers, tbe Institution of Mechanical 
Engineers, the Institution of Naval Architecte, the Iron and Ste el 
Institute, and this Institution, should be assisted in the useful work 
they are doing. A Government grant has been made which will 
lighten the burden of these institutions, as until this assistance was 
received they were not only doing the work, but were also pro- 
viding the funds necessary for carrying it out. Bir William Preece 
and Colonel Crompton, two of our past-presidents, are members of 
the General Committee and represent the Institution. The former 
is chairman of the Electrica] Plant Divisional Committee, which is 
most directly connected with our branch of the subject. It is to be 
hoped that some of the results of the deliberations of the Elec- 
trical Plant Committee may shortly be publiehed, and should they 
be, I shall append them to this address by way of further 
publication. 

While speaking of the work of the Engineering Standards Com- 
mittee, I cannot resist the temptation to protest against the continual 
attempts which are made to apply to our weights and measures and 
money, what ів called the decimal system. However regrettable it 
is thet scientific men should not have boldly recommended for 
adoption 12 instead of 10 as the place ratio of figures when so many 
sweeping changes were made at the time of the French Revolution, 
I am afraid they ате too indolent to do eo now, and that 10 will 
continue in use until another universa! upheaval changes all things. 
Because 10 is conventionally adopted for this ratio, there ap 
to me no reason why the system should be extended to all the 
weights and measures necessary for common use, bringing about 
many absurdities, and in many cases establishing very inconvenient 
stacdards. The adoption of the metre or apy other measure of. 
about its dimensions as a unit of length matters little, but if the 
metre be adopted, it is no reason because a millitre of distilled 
water is supposed to weigh 1 gramme at 4° Celsius in vacuo, 
that butter, coals, diamonds, and wood should be compulsorily 
dealt with in metres or their decimal derivatives. I am 
the first to admit that in physics and chemistry there are un- 
doubted advantages in having, so far as one can, a common relation 
existing between the various units, but that is no reason why we 
should combine to force on the public a system of weights, 
measures and money which is so much against nature that it 
hardly obtains currency in the countries of its adoption. In 
France, precious stones are to-day bought and sold in carats; 
firewood in cordes; milk in pintes ; gravel in toises ; grain, potatoes 
and charcoal in boisseaux; wine in barriques, feuillettes, demi - 
setiers and chopines ; wood for construction in pieds, pouces and 
lignes; beer in canettes and pots; sugar and coffee among the 
poor people are dealt with in livres, demi-livres, &c. Cattle dealing 
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is carried on in pistoles and écus, and notin francs. Finally, they 
have just issued а 25-centime piece, doubtless because it represents 
a quarter of a franc. In my opinion, the decimal] system applied 
to weights and measures and money offers too limited a field for 
the operations of ordinary life; and I should be sorry to see it, with 
all ів disadvantages, forced upen us by legislation to the exclusion 
of ie systems, when the admitted advantages to be gained are so 
small. 

I should now like to make a few remarks, if time will admit, on the 
preeent functions of electro-chemistry. 

This is one of the most progressive branches of electrical 
industry ; although striking advances are rare, constant improve- 
ments in detail are being made, and processes which have been 
long outlined are being developed into commercially practicable 
methods. 

Probably there has been no step so noteworthy during the year as 
the announcement by Mr. James Swinburne of his invention of a new 
process for the reduction of metallic sulphide ores, whicb, with the 
collaboration of Mr. Ashcroft, he has put to test on & commercial 
scale. The process consists in treating the ores with chlorine, dis- 
placing the sulphur, which is recovered —tbe essence of tbe invention 
being the fact that this reaction takes place without the formation 
of chloride of sulphur; various precipitations follow, according to 
the metals present, the final result, after all the other materials have 
been extracted, being zinc chloride. This is electrolysed, the zinc 
being obtained in the metallic state, and the chlorine is ready to be 
utilised again. Thus the process is cyclic, and it is applicable to 
almost all kinds of ores, including the huge piles of waste which 
bave accumulated as the result of less complete processes, This 
aystem may well prove of the utmost importance in metallurgy. 

Another valuable process which has made considerable prcgress 
during the past year is the reduction of iron ores by means of the 
electric furnace. At Livet, in France, the process is in practical 
operation, generators of 1,200 н.р. each giving single-phase current 
at 30,000 amperes each, and driven by water-power, being em- 
ployed. The output is 12 tons of steel per day. At these works 
ferro-silicon is also made from quarts, scrap iron and coke, at less 
cost than that of smelting, and copper pyrites is reduced to copper 
and iron sulpbides rich in copper, and ready for the ordinary 
emelting procers. Steel of high quality is similarly produced in 
Sweden at the rate of 1,500 tons per annum. With the Stassano 
process the expenditure of energy is said to be 3,000 н.р.-һопгв per 
ton of iron; but with the Ruthenbutg system, it ів said that 500 
Kw.-hours euffice, and that ores of poor quality can be treated. 
Large deposits of iron ore exist in Canada, remote from coal mines, 
but within reach of Niagara Falls, and it is said that a Canadian 
syndicate has been formed to work the Ruthenburg system 
with power derived from tbe Canadian Niagara Falls hydro-electric 
works. 

Already in Canadathe Betts process for refining lead is in operation 
at Trail, British Columbia, the daily production amounting to 7 tons 
of lead. The crude lead is used as anode in а bath of lead 
fluosilicate and fluosilicic acid ; there are 22 anodes per vat, through 
which 4,000 amperes are passed, and the pure metal is deposited on 
the cathode, leaving the impurities, including the precious metals 
and copper, on the anode in a skeleton of spongy lead. 

In a quite different direction electricity is being used for the 
purification of the water supply of towns. There are two installa- 
tions of this kind in Germany— Schierstein and Paderborn— wbere 
the Siemens ozonieing tubes sre in ute; air is charged with ozone 
by means of these and is passed up dripping towers, dcwn which the 
water trickles, with the result that it is completely aterilised as 
regards all deletcrious organisms, At Schierstein the capacity of 
the plant is nearly 50,000 gallons per bour, and the power required 
is 50 R. P., of which, however, only 27 is used for ozonising, the 
remainder cerving for pumping, &c. The pressure used is 8,000 volts. 
The working cost is in all from 34d. to 44d. per 1,000 gallons. 

By the Jaruti process water is electrolysed to give pure hydrogen 
and oxygen, consuming 115 Kw.-hours рег 1,000 cb. ft. A solution 
of caustic soda is used, with a perforated iron diaphragm to separate 
the gases. 

At Stangfjorden, in Sweden, the Jebsen system is used for the 
manufacture of briquettes from peat. The latter is carbonised by 
heating with the electric current, derived from water power, and the 
tarry by-products are recovered. 

The production of nitric acid from the atmosphere has long been 
the subject of experimental research; it is now in active operation 
at Nisgara Falls, where by means of electric discharges at extremely 
high preeenres and frequencies the nitrogen and oxygen are caused 
to combine. ` The same subject bas been dealt with on the Continent, 
where a return of 52 to 55 grams of nitric acid per kilowatt-hour bas 
been obtained, using a current of 0:05 ampere at 50,000 volts, and 
6,000 to 10,000 cycles per second. As Sir William Crookes bas 
shown, the fixation of atmospheric nitrcgen may in the distant 
future have a most important bearing upon the existence of tbe vast 
population of the earth, when natural sources fail to farnish an 
adequate supply of food. 

In connection with tbis subject, tbe synthesie of sugars by the 
electrolysis of carbonic acid, ammonium phospbate, &c., which has 
been accomplished by Walther, is of no little interest. 123 

The extraordinary potercy of electrolysis and the electric furn 
in chemical and metallurgical processes has been most Jargely made 
use of in America, which is, in fact, the electro-chemical bead- 

quarters of tbe world. The various works which derive their power 
from Niagara Falls are producing caustic soda, chloride of lime, 
carbide of calcium, chlorate of potash, sodium and sodium peroxide, 
sodium cyanide, baryta, phosphorus, nitric acid, lead, carborundum, 
graphite, corundum, &c. А single American ooncern is producing 
4,500 tons of aluminium per annum, while the United States pro. 
duces 278,860 tons of electrolytic copper per annum, no leis t 

86˙5 per cent. of the world's output, Biloxicon,a highly refractory 
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compound of silicon, carbon and oxygen, is one of the latest pro- 
ducts of Niagara. The electrolytic rectifier, which depends upon 
the peculiar properties of alaminium in an electrolytic cell, is a 
device which will have many applications, especially siace it bas 
been so arrauged as to ingeniously utilise both positive and negative 
waves of an alternating current. 

Oae of the most important branches of electro-chemistry is that 
which relates to secondary batteries, and, in spite of the immense 
amoant of work which has been doue in this direction in the past, 
remarkable progress has been made of late. The most notable in- 
vention in this department is the Edison nickel-iron cell, which 
appears to be on the verge of adoption on a commercial scale. 
Elaborate machinery has been designed and constructed at great 
cost for the rapid manufacture of the cells, and trial cells have been 
in the hande of European experte for many months, while complete 
sete have been exhaustively tested in America and Englaud. There 
seems to be no question that the cells have fulülled the claims 
made for them, and that their introduction in quantity will give an 
immense impetus to the electric automobile industry, and even to 
accumulator traction in general The cleanliness, capacity and 
seeming 'indestructibility of the cella, joined to their highly per- 
fected mechanical construction, render them admirably adapted to 
automobilism, and the stated ability to charge them with 75 per 
cent. of their full capacity in one hour is a feature of the first 
importance. : 

Other cells have been brought forward, notably the Elieson cell, 
which is an improved lead plate cell, with the propeity of enduring 
remarkably high rates of charge and discharge without injury, and the 
* N.8." (Niblett Solid) cell, in which the whole of the positive and 
negative elements are packed tightly in a container. Each of these 
bas meritorious features, but whether they will staud the test of 
time cannot yet be decided. 

Besides the foregoing examples, a vast amount of work is being 
done in every branch of electro-chemistry, and the recent formation 
of the Faraday Society, admirably named, to further the interests 
of the science and industry in this country—long after the birth of 
similar societies abroad, it is true—can well be included as one of 
the most important and fruitful “recent developments” in tha 
electrical world. | 

I wil now bring this address to a close, as I began it, with a 
reference to the growth of this Institution. 

In my opening remarks I omitted an observation wbich I should 
have made concerniug tbis growth, and that was in reference to tbe 
source from which our members are drawn. Had not a great wave 
of educational fervour passed over this country some 20 years ago, 
had not the establishment of technical institutes all over the 
country taken place, had not Lord Kelvin, and others, educated 
their pupils in a way which best fitted them for the position of 
efficient teachers in these technical colleges, our Institution would 
not have attained its present importance, and the posts filled by 
many of its members would, perforce, have been filled by the better 
educated foreigner. It is a great advantage tothe taught that their 
teachers should be concerned with the practical side of the subject 
they treat, and this in itself isa justification for those who teach, 
being members of our Institution and taking an active part in 166 
management. Teaching from text-books which are written on an 
undeveloped science causes the student to learn mauy things that 
he has to unlearn, and launches him into the world full of informa- 
tion which may have been abandoned altogether, or is at least 
five or six years old. If the teachers are in touch with every- 
day practice the taught profit immensely, and leave tLeir colleges 
with kaowledge which, although it may later require modifying, 
has, at апу rate, the advantage of being the knowledge of the 
day. I believe the electrical industry in this country is almost 
entirely in the hands of electrical engineers educated in England. 
Can this be ва: 1 of the. chemical indue try? І doubt it, and 
presume that , is. because tbe latter is a much older science, 
aud has not been favoured in possessing in this country so many 
educational advantages as ате offered to those engaged iu the 
electrical industry. It certainly has not, as а general body, һай 
teachers with the same practical experience, although there are 
uodoubted signs that the younger generation is being better tavyht. 
To cite one instance in my personal knowledge, out of the many which 
might be selected : I remember my father introducing ínto Scotland, 
for the purposes of calico printing and dyeing, the use of certain coal- 
tar dyes, the employment of which had just been made practicable by 
Mr. W. H. Perkin. Forty-üve years have elapsed since then: and, 
although Great Britain has practically been the home of the raw 
materie], and one of the greatest consumers of these products, yet, 
through the application of greater knowledge and skill, Germany 
to-day furnisbes our priuters and dyers with tbe greater proportion 
of their requirements. We are being beaten in а race in which the 
foreigner is handicapped. Is this due to the natural incapacity of the 
Englishman, or is it due tothe want of the opportanities which his 
foreign co petitor possesses? Despite the opinion recently expressed 
by Prof. Karl Pearson, I like to accept the latter explanation, 
although, given the opportunities, we must always bear in mind that 
а chemist's work is laborious in the extreme, and this may not asa 
rule satisfy the ordinary class of Euglish student. In adopting 
this illustration, I do not wish to be misunderstood. I have no 
intention of implying, and it would be foolieh to imply, that this 
country does not possess chemical knowledge of the very highest 
order, as witness the number of distinguished men whom we know 


by name, and the work they bave done, and also the large number 


of chemical works established in Londoo, Manchester, Glasgow and 
other districts. I also fully recognise that the chemical industry 


cannot be fairly compared with the electrical industry, as it 


occupies a much wider field, and is a much more difficult subject to 
т. І use the illustration, as I do not believe the mass of 
people engaged in the industry have placed at their disposal 
sufficient opportunity for, proper instruction, or for мочці" 


— S E E E E 


Vol. 59. No, 1,357, n 27,1903] THE ELECTRICAL REVIEW. 


883 


ing knowledge, as is the case in Germany and some other 
countries. ' 

With wisdom, we in this country open our arms to the skilled 
man of other countries, and through his skill we can, in certain 
directions, maintain supremacy in some of our productions. The 
pity of it is that we have not amongst our own countrymen men of 
equal education and skill. One may say that the electrical industry 
is also suffering, and that the signs of it are the large importation 
of American aud German machinery into this country at the 
present time; but I venture to disagree. Americans and Germans 
are doubtless appearing on our markets, and, in manv cases, owing 
to greater skill in manufacture; but the financial side of the 
question has a great deal to do with their incursion, and especially 
is this so with their competition in our Colonies and non- 
manufacturing countries. | 

We mast, as а policy, continue to welcome all comers, but while 
so doing we should equip ourselves so tbat by sheer skill and 
ability we may conquer in the end. The equipment we require is, 
everyone now admits, technical education, and this we are 
developing in all directions. The electrical engineers as a class are 
better equipped than any other clase I know of, thanks to the teaching 
received in our technical institutions from very capable men, some 
of whom we are proud to see numbered among the Past-Presidents 
of this Institution. 

Daring the recess several powerful advocacies for the furnishing 
of greater educational facilities to the students of this country have 
been published, and it is gratifying to see that theee publications 
were made in a manner to bring them before everyone who cares 
to read them. Sir Norman Lockyer, in his presidential address to 
the British Association Meeting at Stockport, made a stirring 
appeal, which must sink into the soul of every thinking man who 
has the welfare of his country at heart. Sir William Abney, as 
odairman of Section L.—Educational Science—placed before the 

ublic what has been done since 1853 by the Science and Art 

epartment with the small amount of funds at their disposal. 
Prof. Meldola’s lecture, delivered in August last at Oxford, on 
Chemical Industry and Research, should also be mentioned, as it 
deserves careful reading. 

Opportunely, Prof. H. E. Armstrong has just had published by 
Macmillan & Co. a collection of his writings on Education. Sir 
William Rameay, the President of the Society of Chemical Industry, 
and many others who are interested in industrial development, are 
actively forwarding the cause; and 1t is to be hoped that some good 
may be evolved from the atmospbere of public interest which has 
been created, and that we may thus evevtually find the men of this 
country as well furnished as their foreign competitors with the 
necessary knowledge, and with the means of applying it in investiga- 
tion. Oat Past-President, Dr. John Perry, informs me that there is 
under consideration the formation of a Science Guild, whose funda- 
mental object will be the encouragement of the application ' of 
scientific principles.to industrial and general purposes. We must 
all hope those engaged in the matter will succeed in founding this 
Guild, as there doubtless exists a blank which it can fill. 

I am glad to see some of our members—notably my predecessor, 
Mr. Swinburne, and our Honorary Member and Past-President, Mr. 
Swan—are interesting themselves in the formation of the Electro- 
Chemical Society, to which I havs already referred; and I am sure 
we all wish them every success in their effort to specialise this very 
important subject in Great Britain. 

For the future development of the usefalness of the Institution 


there appears to me to be one matter worthy of our utmost atten- 
р у 


tion. The Institution membership exterds all over Eogland and 
the Colonies, and we have found it a useful addition to our consti- 
tution to establish local sections in different centres. Since these 
sections have been formed, many valuable contributions have been 
incorporated in the Journal of the Institution which might not have 
appeared there, had the opportunity of having a meeting-place in 
tbe author's neighbourhood been abeent, and had there not 
existed an organised assembly to discuss the subject submitted 
by him. "The local sections are growing, and must by the nature of 
things increase in importance. The development of tbe electrical 
industry in tbe provinces must advance with greater strides than in 
London, where mauufacturers are hampered by high loca] rates, and 
sometimes obstructive legislation, which appears to be a necessity in 
our large Metropolis, and which is, fortunately, not so essential in 
smaller communities. Again, in the neighbourhood of London the 
cost of raw material is appreciably higher; fael is also higher, and 
the charges for the transport of the finished goods to their destination 
handicaps the London manufacturer. These, in addition to the 
higher scale of wages paid, are fast driving manufacturers into the 
provinces. Such a migration, from a general point of view, is per- 
haps advantageous; but it indirectly affects the Institution in away 
which is not of advantage to the central body. If the migration 
continues to the same extent as took place in the case of London 
shipbuilding many years ago, the centre of production, so to 
speak, of the electrical industry will gradually gravitate north- 
wards, aud nothing but consumers will be left in the Metropolis. 
Many of our ablest members are already in the provinces, and it 
is quite a question for tbe Institution to consider whether the 
day is not fast approaching when we should extend our system 
of decentralisation.. Is it not time that we should consider the 
establishing of & local section in London, similar in all respects 
to the local sections we have in Birmingham, Dublin, 
Glasgow, Leeds, Manchester and Newcastle? In this new local 
section papers affecting London could be read, and be published or 
not in the Journal of the Institution in the same manner as papers 
in the other local sections are dealt with. London would continue 
to be the headquarters: of the Institution, and Institution meetings 
could he held, say, four times a year. At these, papers of general 
interest could be contributed. any such scheme as this were 
adopted, the constitution of the Council of the Institution would 


was done during the next year. 


be somewhat affected. The chairman and committee of the London 
local section would, of course, be all London men, bot the 
Institution would have а larger field from which to select its 
president and council, ав men who Бате their business in the 
provinces, and wbo cannot spare the time to attend the present 
numerous Council and Institution, might be able to attend the less 
numerous meetings which would be the outcome of some such 
rearrangement. 

In conclusion, I muet thank you for the kind tolerarce with 
which you have received the remarksithat I have had the pleasure of 
submitting for your acceptance. 


THE EDISON ACCUMULATOR FOR AUTOMOBILES. 
By W. Ніввеһт, Astociatc-Member. 
(Paper read November 26th, 1903.) 


Тнв problem of making an accumulator with an alkaline electrolyte 
has been before the world for many years, and bas been attacked by 
a fairly numerous body of workers. It is known that Mr. Edison 
is one of this number, and various public statements have appeared 
as tothe results of his labour. Most of these can be neglected as 
void of authority, but the account published by Dr. Kennelly before 
the America Institute of Electrical Engineers was evider tly based 
on carefully executed work. From this paper we learned the 
general nature of the cell, together with certain ueeful numerical 
data. 14 watt-bours were obtained from 1 lb. weight of the cell, the 
average E. M. F. being about 1 25 volts. 

It is not necessary to repeat here the other data from Dr. Ken- 
nelly’s paper, as they will be brought up to date by the facts to be 
quoted from my own testa. It ie sufficient to say that very little 
The matter seemed to fall into 
the background, and public opinion settled down to а vague belief 
that the cell had not yet reached the commercial stsge. Indeed, I 
have heard doubts expressed as to tbe very existence of the cell. 
To some extent I shared this scepticiem, not because I doubted the 
existence of the accumulator, but becaure of its constitution. I 
doubted (and expressed my doubts in print) whether the plates 
would be altogether free from local action, and whether a very 
small amount of this weakness would not be sufficient to destroy the 
plate. These fears were based on tbe data afforded by Dr. Ken- 
nelly's paper, more especially the thinness of the plates, and also 
the probable results of mixing graphite with the active, material. 

Such anticipations were, I suppose, quite legitimate as anticipa- 
tions, but they have not been justified by the resulte of actual trial. 
It is one of the striking features of the cell, that it recommends 
itself by work more than can be done by any verbal account. 

In the early part of this year, I obtained three of Mr. Edison's 
cells of small siz2, and in early June was provided with a Standard 
Automobile cell. Finally, during part of my summer vacation I 
was ab'e to run about 500 miles on an automobile driven by 38 
Edison cells. The general results of the work done on all these 
will be described in this paper. І shall confine myself to a some- 
what simple statement of the facts verified by myself, fecling sure 
that these will be most acceptable to the members of the Institute. 
But it may be worth while mentioning that well-known men at 
Milan, Paris, &c., have obtained laboratory results which agree in all 
the main particulars with my own. They have not as yet had the 
opportunity of testing on the road. A brief description of the cell 
will be advantageous. 

Standard Automobile G I This contains 14 positive and 14 
negative plates.. Each plate is made of sheet-steel, nickel plated, 
punched with 24 boles of rectangular shape. In each of these 
holes is inserted a flat pouch or pocket containing the compressed 
active material. The walls of these pockets are perforated by ex- 
ceedingly fine slots or holes, through which the liquid can penetrate. 
Thus the current can easily pass to and from the active material oon - 
tained in the pockets. 

Active Materia.—Both positive and negative plates are alike, 
except in respect of the active material. The pockets on the 
positiv» plate contain nickel peroxide; those on the negative plate 
contain finely divided iron. Each of these active materials is, I 
understand, mixed with flake graphite. 

Electrolyte.—The liquid is a 20 per cent. solution of potash. 

Arrangement.—The plates are fixed very near each other. Yet . 
there does not seem to be any danger of short circuits, The plates 
are thin, it is true, but being made of steel, they are thick enough to 
give rigidity. As а further precaution, volcanised rubber separators 
are put between tbe plates, making the wbole а compact mass, whose 
stability is calculated to resist all tbe ordinary mechanical shocks it 
is likely to undergo. 

External arrangements.—The cell is sealed in its steel case, the 
top being fixed on by a special solder not acted on by the potash. 
Two stout connecting-pins (from the positive and negative plates 
respectively) come through liquid tight bushes of vulcanised rubber. 
These pins are made slightly conical, as are aleo the connectors 
which fit on them, and the mechanical finish and easy grip of this 
terminal add to the value of the battery. The connector is further 
secured by а screw-not and fastening-pin. The connector has a 
much higher conductivity than those of the ordinary type of acct- 
mulators, | 

Oa the top of the case there are also :— 

(a) A spring stopper with rubber flange, covering the hole by 
which the electrolyte is introduced, or distilled water added fro 
time to time. | ` 

(b) A vent hole guarded by а gravity valve. This provides for 
the escape of the gas evolved during charge. The hole and valve 
are covered by a gauso nipple, which prevents escape of spray while 
allowing gas to pass. It also prevents any flame finding acoes to 
the interior of the cel] through the stream of evolved gas, 
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The complete cell stands 13 in. bigh (over all) and measures 
51х3°5 in. borisoptally. It weighs 17°8 Iba. А large part of the 
external steel case is corrugated to increase its rigidity. 

An immediate consequence of examining these features of the 
cell is to impress the observer with their admirable fitness—per- 
fection is hardly too strong a word. That which is во lacking in 
ordinary accumulators— mechanical strength or design—is here in 
obvious and large measure. The general mechanical structure of 
the cell is well calculated to remove or to diminish any antecedent 
adverse opinion. 


Electrical Data —The E.M F. is 1:33. though, as there is a very 


persistent gaseous polarisation effect, the figure cannot be regarded 
as quite rigid. Fora long time after charging it is much higher. 
The internal resistance is 00013 ohm. The output at Є0 amperes 
is 210 watt-hours = 11:8 watt-hours per lb. 

The following diagram (fig. 1) shows the arrangements used for 
charging and discharging :— 


E is the cell under test; ff t, pieces of trolley wire used for 
connections; му, Ms, Ms, mercury cups standing in a large tank full 
of oil. 

в, a standard resistance = 0:01009 ohm, verified by the Board of 


e. 
9 v and a, voltmeter and ammeter, both re-calibrated for these 
ex periments. 

Large lead accumulators were used for charging B. For the 
purpose of charging, constantan resistances of varying value and 
diameter were used to bridge Mu, M3; fcr discharging, it was 
neceseary to bridge M4, м, as well. The control of eitber strong or 
weak currents was quite easy and rapid by putting constantan wires 
in parallel across the mercury cups. In very few of the experi- 
ments did the current vary as much as 1 percent. The average 
varistion was probably about 0 3 or 4 per cent. 
+ The curves in fig. 2 tell their own story. 


' 


M 
А striking feature of the curves is the relatively high value of 
the capacity at the higher discharge rates. The difference in 


ampere-hours at 30 and 60 amperes js almost negligible. Even at 
120 amperes the capacity is 93 per cent. of the maximum, and at 
200 amperes is still as high as 82 cent. 

These results at once indicate a valuable feature of the cell for 
many of the emergencies of engineering. That the quantity 
obtainable at the high rates should be such a large proportion of 
that possible at low rates is both surprising and agreeable. 

Output.—In relation to the weight of the cell the work done is 
higber than usual Taking the output at 210 watt-hours,* and the 
weight at 17:8 1be., the specific output amounts to 11:8 watt-bours 
per pound of cell. This must be regarded as a bigh figure. 16 is 
true that nearly equal figures have been obtained with other cells, 
but confessedly at considerable risk. Tbe weight of lead cells is 
reduced by making the supports very thin, but this shortens life. 
Output сап be incressed by using stronger acid, but tbis leads to 
rapid Joss of charge if tbe cell stands idle. These serious risks do 
not accompany the method of getting high specific output in the 
case of the Edison cell. It is, as we *hall see, able to retain a large 
proportion of its charge for а long time, and its relation to life,“ 
although not yet fully verified by my work, is one of very consider- 
able security as far as can be judged by the results already obtained. 
In relation to volume, the specific output is 1,564 watt-hours per 
cubic foot. 

Influence of Temperature on Output.—In the case of lead cells this 
is very marked. With the Edison cell no definite series of experi- 
ments has been made, but accidental circumstances afford evidence 

‚ Of some interest. Some discharges were taken on two of the few 


* This is at 60 amperes; at 20 ‘amperes the output is somewhat 
higher, AE S MEE 2 ` 


very hot days of last summer. The high temperature of the air, 
added to the heating effect of the currents, caused the temperature 
of the cell to rise very high. With a current of 150 amperes, it 
reached 54° C. The output rose to 163 ampere-hours, some 9 
ampere-hours more than were obtained at a temperature of 33°. 
This is an increase of 5:5 per ceut. in capacity for a rise of 21°, or an 
increase of 0:26 per cent. per 1° rise. 

Other experiments, not specially designed to test the point, 
indicated a detectable bnt small increase. The effect is, however, 
very much less than with the lead cell. With them it may be 2 or 
3 per cent. per degree Centigrade. With the Edison cell, a few 
degrees difference in temperature would produce hardly any change 
in the quantity output. 

This difference in the effect of temperature doubtless ariaes from 
the difference in the nature of the actions going on in the respective 
electrolytes. The continued working of the lead cell! demands a 
continued supply of the acid at the internal working faces of the 
porous materials on the plates, and a rise in temperature helps to 
provide this by increasing the rate of diffusion of acid from the 
outside. In the Edison cell there appears to be practically no need 
for diffusion or circulation of the liquid. It is not an active material 
in the ordinary sense; it acte only as а conductor. Hence a higher 
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temperature cannot change the action except by diminishing the 
internal resistance of the cell. . Even here the action must be 
differential. For the liquid will diminish in resistance as the 
temperature goes up, while that of the plates themselves will 
increase. The first of these, however, being the greater, will deter- 
mine the resultant change, with a consequent increase in chemical 
action before the pressure falls to a limiting value. For example, in 
the experiment described, which led to a final temperature of 54° C., 
the resistance cof the electrolyte would be abont 30 or 40 per cent. 
less than in the corresponding experiment at 33°, 

It is aleo of interest to note that these experiments at higher 
temperatures were the earliest. The other experiments described in 
this paper were all done subsequently, and therefore show that no 
injary had resulted from the heating due to higher external 
temperature, and also to the excessive currente passing through the 


cell. 
INTERNAL RESISTANCE. 


It is not easy to determine this except at times when the pressure 
carve is tolerably flat. Attempts were made, however, to get an 
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approximation by opening the circuit for a moment or two and 
noting the rise in volts at the terminals. The value, 


Y comes 


out as a tolerably constant figure from the various curves em fig. 2. 
It rises from 0:0013 ohm with the lower currents, to 00016 with the 
higher. Tbe value does not vary appreciably over the greater part 
of the discharge. But towards the end, where the pressure a 
to fall quickly, the resistance rises at a fairly rapid rate. At the end 
it may approach 0:004 or 0:005 ohm. 


SHORT CIRCUIT. 


With the object of testing the power of recovery, one of tbe small 
cells was partially discharged, and then short-circuited for 48 hours. 
After a subsequent long charge it gave the diecharge curve в, fig. 3. 
Compared with the normal discharge curve a, B indicates a deficiency. 
It is evident that the cell has not yet recovered. On charging 
again, however, and taking a second discharge (curve о), the deficit 
hardly appears; the cell has practically recovered from the harsh 
treatment to which it had boni subjected. 
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Нан Rar R or CHARGING. 


The foregoing experiments prove conclusively that the Edison 
cell can maintain a high rate of discharye. The interest of this 
question bangs on its maximum charging rate, and thie I have not 
been able to reach. The accompanying curves, fig. 4, show the course 
of an experiment made to test this point. The cell was first 
carefully Aischarged at 30 amperes down to 0°75 volt. It was then 
charged for one hour, 177 ampere-hours being put in. The current 
was not quite steady, varying from 180 to 176 amperes over most of 
the time. Near the close of the hour it fell to 166 amperes. The 
subsequent discharge shows that 124 ampere-hours were delivered, 
which equals 70 per cent. of the charge. 

Further experiments on this point appear in the later section 
dealing the motor-car work, proving that the cell can be charged at 


over 200 amperes. 
(To be continued.) 


Abstract of Ма. GERALD Stonny’s Address to the Newcastle 
Local Section. 


(Delivered Monday, November 16th, 1903.) 


Тиш branch of the Institution of Electrical Engineers has now 
been in existence for four years, and the membership has risen 
steadily from 93 at the time of its inauguration to 152 at the present 
time. 

A subject in which great interest is being taken is the 
education of engineers; all are practically unanimous that it ів 
necessary to combine practice with theory, and the best way of doin 
this seems to be the “sandwich” system, in which the theoreti 
and practical training are carried on concurrently. Stress should be 
laid on the importance of letting a boy early in life learn the use of 
tools. Modern languages also are of great use to an engineer, and he 
should be taught both to read and speak them. Latin and Greek 
may well be left out; the German grammar is as good an education 
for the mind as the Latin grammar, besides being of practical use. 
Mathematics should be taught so as to enable the student to make 
use of them in the actual problems which occur in practice. In 
thus, however, urging a practical education for an engineer, no one 
more than an ineer is aware how much is owing to those who 
pursue science for itself apart from mere monetary gain. In almost 
all cases the way has been paved for the engineer and the com- 
mercial man by seekers after knowledge, which they have given to 
the world freely and witbout stint. 

The distribution of electricity for power, lighting and traction 
has made enormous advances, and there is no signof this rate of 
progress slackening. In this district we have the first of the great 
power stations at Neptune Bank, Wallsend-on-Tyne, and soon a 
second one at Carville will be at work. During the past 15 years 
the size of engines and dynamos used has steadily risen from about 
100 Kw. to from 4,000 to 5,000 Kw. at the present date. In this 
connection the Parsons steam turbine bas taken a notable part. 
This was invented by the Hon. С. A. Parsons, F.R.S., in 1884, and 
the first engine was of about 10 н.р., while now turbines up to 
8,000 and 10,000 н.р. are being made. The low first cost, small 
steam consumption, absence of reciprocating and small 
foundations, as well as reduced attendance and upkeep, have made 
this type of engine largely adopted for driving dynamos and 
alternators, as well as for the propulsion of ships and other 


purposes. 

A great field is opened up by the discovery of cathode and other 
rays in which we seem to be dealing with individual electrons 
instead of with masses of them. These researches in molecular 
physics may some day enable us to tap the great source of energy 
existing in the atmosphere, by the help of the ''Sorting Demon" 
pictured by Clark Maxwell, and thus utilise for the service of man 
the energy of the atmosphere without the consumption of coal or 
other fuel; and looking back on the advance made in the last 100 
years, who will say it is impossible? 


MANCHESTER SECTION. 


On Tuesday, November 17th, the first meeting of the present 
session was held at Owens College, and а very large number of 
members and friends were present. A very interesting address was 
given by the chairman, Mr. Edw. W. Cowan, dealing mainly, and at 
considerable length, with the fiscal question as it affects electrical 
engineers. Afterwards & brief demonstration was given by Dr. 
Schuster (of Owens College) on the properties of radium and other 
radio-active bodies. 

It was shown, by experiment, that when a lighted taper or other 
Наше is brought near to а charged electroscope, the leaves fall 
together almost immediately, due to the flame making the air à 
conductor. А piece of radium and а piece of pitch blende (from 
which ore radium is obtained) had the same effect. Another experi- 
mentshowed the same thing in а different manner; this was to 
cause a spark, which was previously arranged to pass across either 
of two air gaps, sometimes taking the one sometimes the other, to 
pass only across the air gap which the radium happened to bo held 
nearest to. Dr. Schuster stated that it appeared that radio-activity 
is due, not to the mere existence of & radio-active body, but to the 
fact that change takes place in the atoms of the substance. Тһе 
emanation given off by such substances is apparently a gas, in very 
small quantity, and this gas can be solidified at about the tempera- 
ture of liquid air. 7 

Radium was shown, by darkening the room, to be plainly 
phosphorescent, and it was said that the radium must be dry, other- 
wise it could not be phosphorescent. Radium, thorium, uranium and 


polonium, the lecturer stated, are all radio-active, and, no doubt, 
many other substances also; polonium has, however, not been 
experimented on much as yet. 

As regards the commercial use of radium for power or lighting 
purposes, Dr. Schuster could hold out no very bright prospects for 
electrical engineers at present. Speaking of power, he said that the 
cost of 1 H.. would be rather excessive, even though, once obtained, 
it would be available for a thousand or a million years; it would 
take about 160 Ibs. of radium to give off 1 f. r., and the price of 
this would he about £80,000,000 —rather a heavy capital expenditure 
for the power obtained. With regard to lighting, the tiny sample 
he showed giving phosphorescence cost £6; this, aleo, appeared to 
be somewhat a heavy price to pay. The changes which take place 
in the atoms of these radio-active bodies, we have, at present, no 
control over; low and high temperatures, enormous pressures, 
chemical combinations with other bodies, alike have no effect in 
altering their activity. There ie just the hope held out by the 
speaker for electrical engineers that some day it may be 
possible to enormously accelerate the rate at which energy 
is given out, and also reduce the cost of the material. For 
instance, if radium capable of giving 1 н.р. continuously 
for, say, а million years, could be made to give ont that vast energy 
in one year, and if the cost were at the same time reduced to 
reasonable proportions, then it would be possible to use radium as 
a source of energy on a commercial scale. 

The lecture was throughcut listened to by all present with the 
greatest interest, and a very hearty vote of thanks was accorded to 
Dr. Schuster. 

The next meeting will be held on December 15tb, when Mr. 
A. О, Eborall will read a paper on “ Polyphase Electric Traction.” 


THE CONSERVATOIRE DES ARTS ET 
METIERS. 


On July 1st of the present year, the Laboratoire des essais 
du Conservatoire des Arts et Metiers was formally opened. in 
Paris by the President of the French Republic. Although 
electrotechnics are expressly excluded from the work of the 
Institution, a brief account of the aims and equipment of 
the laboratory will be of interest to the етв of the 
ELECTRICAL REVIEW. The Conservatoire was originally 
established in 1799 in the Priory of St. Martin-les-Ohampe 
as a museum of machines, models, &c., and courses of lectures 
were organised in connection with it. In 1901 the offices 
of Patents and Trade Marks were transferred to the same 
building, and since then the testing laboratory has been 
added. The laboratory is State-supported, and has also 
received valuable grants from the French Society of Civil 
Engineers and other bodies. The main building of the 
laboratory has been specially erected in one of the courts of 
the Priory, and part of the basement of the surrounding 
building is also utilised. | 

The laboratory is divided into five departments under the 
supreme direction of M. Perot. In the section devoted to 
physics, the verification is undertaken of weights and mea- 
sures, barometers, thermometers, optical apparatus and the 
like. 

The second department is being very completely equip 
for the testing of metals, The testing machines include a 
300-ton horizontal Universal machine, which is being built 
by Messrs. J. Buckton & Co., of Leeds, and which will be 
capable of dealing with test pieces 25 metres long. Besides 
this, there are three other and smaller machines for testing 
metals, а 4-ton machine for tests on india-rubber, and 
machines for testing wires, &c. The department is also 
equipped with muffle furnaces for the heat treatment of 
metals, an electric arc furnace for melting alloys, and an 
apparatus for photomicrography. 

he third department is for the testing of materials of 
construction other than metals, such as cements, stones, 
bricks and glass. It is very completely equipped for making 
the materials, and for all kinds of tests on their strength, 
durability under all conditions of use, porosity, &c. 

The fourth department is intended for the study of all 
kinds of machiuery, such as boilers, steam engines, turbines 
and motor-cars. It is equipped with five Belleville boilers, 
a 35-H.P. engine, а superheater, and surface and jet con- 
densers. For gas engines, a plant for making gases from 
various fuels has been installed, and is of a capacity suffi- 
cient for the supply of machines of 20 н.р. The department 
is also provided with an, apparatus for testing the horse- 
power, &c., of auto-cars at all speeds up to 100 kilometres 
per hour. ; 
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The last section deals with vegetable substances, chemical, 
micrographic and other tests on woods, manufactured india- 
rubbers, oils, and the like ; and the department is intended to 
act in conjunction with, and amplification of, the mechanical 
tests made in other departments. 

As explained above, electricity is excluded from the pur- 
view of the Institution. It is, however, extensively 
utilised for lighting the buildings, for driving the numerous 
machines, and for experimental purposes. Particular mention 
may be made of small furnaces used for the examination of 
the properties of substances at high temperatures. Of these, 
two are furnaces of the resistance type, one vertical and the 
other horizontal. Temperatures exceeding 1,200? C. can be 
main'eined in them. The furnace consists of a porcelain 
tube, round which is wound a spiral of platinum ribbon 
18 mm. wide and 007 mm. thick, with a suitable covering 
to keep down radiation to a minimum. This form of coil 
in preference to а wire reduces the weight of platinum 
required, by increasing the general efficiency of the furnace, 
to a very small quantity, the horizontal furnace, which is 
60 cms, in length and 5 cms. inside diameter, containing 
only 20 grammes of platinum. The third furnace is an arc 
furnace of a type invented by M. Gabreau. It is intended 
for melting metals in small crucibles. There are two pairs 
of arcs, each pair being in series and taking 110 volts, and 
so arranged that the heat is concentrated on the crucible. 
The latter is supported on a long vertical rod of refractory 
material passing through the bottom of the furnace. By 
means of a motor, this rod, and with it the crucible, is con- 
tinually rotated, and at the same time the rod is made to 
move up and down by an electro-magnet, of which the circuit 
is alternately made and broken by a commutator worked by 
the motor. In this furnace 300 grammes of nickel have been 
melted in 16 minutes, starting cold. 


TENDERS IN THEIR LEGAL АВРЕСТ. 


THE correspondence which has recently taken place in these 
columns with regard to tenders, appears to show that, how- 
ever much time and energy is expended upon preparing 
specifications and making tenders for the performance of 
electrical contracts, this method of obtaining business is 
likely to continue to find favour in the future. The contract 
by tender has the advantage that it enables the contractor to 
make a careful survey of his liabilities before he actually 
signs any binding agreement with the employers. He, at any 
rate, knows the probable cost of the work, and can make a 
rongh estimate of the profit which he is likely to make if his 
offer is accepted. 

But it is important for every contractor who makes a 
tender to clearly understand the legal position in which his 
tender places him. Circumstances may alter after the tender 
has been posted, in consequence of which he may desire to 
withdraw the document. Can he do во? If he makes a 
tender, he not unnaturally requires to know whether he has 
any remedy against the employers if they refuse to accept it. 
Finally, he may wish to know his position as regards other 
contractors who have sought for, and sucoeeded in obtaining, 
the contract by the same means which he has adopted. 
These questions, and many others similar to them, have 
arisen in the past. It may be convenient, if we refer to the 
principles of law according to which they are likely to be 
dealt with by the Courts. 

A tender. is an offer to do work at a certain cost 
based upon specifications which are sent out by employers. 
As a general rule, the advertisement for tenders contains a 
statement to the effect that “ the company (ог as may be) 
do not undertake to accept the lowest or any tender." If 
this advertisement appears, and a tender is made upon the 
strength of it, the lowest tenderer has no cause for com- 
plaint if he fails to get the contract. If no such disclaimer 
is made, however, it is a nice question whether there is not 
an undertaking on the part of the advertisers to accept 
the lowest tender. 

First, as to the making of a tender. A man who tenders 
sometimes repents before his tender is accepted. It is useful 
to point out that an offer or tender may be revoked at any 
time before it is accepted. The retractation must, however, 


be received by the employers before their acceptance has 
been posted ; for the acceptance of an offer is deemed to be 
received as soon as it is posted. 

A tender is usually made in writing, but it is not 
necessary that the tender should be in the tenderer's 
writing, providing the other circumstances are sufficient to 
identify the tenderer. 

In а case which was heard many years ago, a railway 
contractor met a number of persons, one of whom we may 
call A, in order to receive tenders from each of them as to 
the execution of certain work. He read the specification 
with reference to the work ; and after this A handed in his 
tender with the others. His tender was signed with his 
name, but there was no evidence that it was in his hand- 
writing. It was held, notwithstanding, that such tender 
taken. with the specification sufficiently proved the contract. 
Allen v. Yoxall (1 C. & K. 315). 

It is important to notice that a tender and acceptance 
may amount to a contract, although the acceptance refers to 
a formal contract to be drawn up afterwards, So if an elec- 
trical contractor were invited to tender for certain work, and 
he made his tender and received the following reply from 
the employers :—‘ We accept the tender. The contract will 
be prepared by our solicitors,” this would form a complete 
contract (see Lewis v. Brass 8 Q.B.D., 667). This rule, 
however, does not hold good if it be made clear that the 
employers will require a written document. In the case of 
Kingston-upon-Hull (Governors) v. Petch (10 ex. 611), the 
Guardians of the poor had issued an advertisement stating 
that they would receive tenders for the supply of the Work- 
house with meat for three months, from 30 to 50 stone 
(setting out the description of meat), that sealed tenders 
were to be forwarded, and that all contractors would have 
to sign a written contract after acceptance of the tender. A 
butcher wrote to the Guardians as follows: —“ I propose to 
supply your house with meat according to advertisement for 
the next six months at 6d. per lb.” His proposal was 
accepted, and he was informed that he was appointed butcher, 
upon which he immediately declined the appointment. It 
was decided that the transaction amounted merely to a prc- 
posal for a contract, and that there was no binding agree- 
ment until a written document was signed. 

A most important question arises as to the validity of an 
agreement amongst a number of contractors not to tender 
for a particular piece of work. This course is sometimes 
adopted in order to leave the field clear for an independent 
contractor who may be under agreement to share profits with 
those who have stood out of the way. The principle that 
such an agreement is not void was declared in the case of 
Jones v. North (19 L.R. Eg. 426.) There it appeared 
that tenders for the supply of stone were invited by a corpora- 
tion. Four neighbouring quarry owners entered into an 
agreement that they should each supply a certain proportion 
of the stone, and that the plaintiffs should make the lowest 
tender to the corporation. The plaintiffs entered into con- 
tracts with the other quarry owners to purchase the propor- 
tion of stone agreed upon from each. Notwithstanding the 
agreement, one of the quarry owners sent in a tender which 
was accepted by the corporation. The other quarry owners 
who had been parties to the agreement thereupon applied to 
the Court of Chancery for an injunction to restrain the 
supply of stone to the corporation by the defendants. It 
was held, over-ruling an objection by the defendants, that 
the agreement was not void either.as against public policy 
or upon any other ground. 

An agreement not to tender in competition, extends 
apparently to work other than that which may be within the 
immediate contemplation of the parties at the time of the 
contract. Thus, suppose two electrical contractors agreed 
not to tender in competition with each other for the supply 
of goods or machinery to a certain Corporation. This 
agreement would not be satisfied merely by their recognition 
of it in respect of one tender. In, the case of Metcalf v. 
Bouck 25 L.T. 539, an agreement was;made between A and 
B not to tender in competition with each other for gas tar. 
In answer to an advertisement, and acting upon his agree- 
ment with B, A sent in a merely nominal tender, with the 
result that B got the contract. Later, fresh advertisements 
were issued and a tender by B was rejected, whereupon A, 
without communicating with B, sent in a tender on his own 
account. It was decided that the agreement; between them 
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was still pending, and that HA] was liable for the breach 
of it. 

It may be stated that, as a general rule, there is no implied 
undertaking in an advertisement for tenders to the effect 
that the lowest tender will be accepted. This rule, however, 
only holds good where there is no custom of the trade to 
the contrary. In the case of Pauling v. Pontifex (1 W.R., 
64) the plaintiff sent to the defendants’ agent a tender for 
the execution of certain buildings. It was held that the 
judge was right, having regard to the evidence, in conclud- 
ing that, according to the custom of the trade, the plaintiffs’ 
tender being the lowest it had been accepted, although their 
agent bad no absolute authority to accept the lowest. Ina 
later case, however, an attempt to establish a custom met 
with failure. There the defendants had issued a circular in 
which it was stated that they had been instructed to offer to 
the wholesale trade for sale by tender the stock-in-trade of a 
certain firm, which they annonnced would be sold ata 
discgnnt in one lot. They also stated in the circular the 
day and the hour when the tenders would be received and 
opened at their offices. The plaintiffs made a tender which 
they alleged was the highest. In an action against the 
defendants for not- accepting such tender it was decided by 
the Court that the circular, was only an invitation for offers, 
and that there was no implied undertaking by the de- 
fendanta to accept any tender at all. 

We are confident that no ** custom " to accept the lowest 
tender could be веб up in the electrical world, although it 
may be and often does turn out that the lowest tenderer is 
successful. Yet a tender must be bond: fille, and not in 
any way likely to open the door to fraud. For instance, 
suppose employers agreed to accept the lowest tender for the 
erection of an electrio lighting station, and that a contractor 
sent in a tender by which he undertook to do the work for, 
say, а less sum by £100 than any sum mentioned by any of 
his rivals. It is submitted that the employers could not be 
compelled to give him the contract. 

This submission is based! проп the case of the South 
Hetton Coal Co. v. Haswell (1898) 14 T.L.R. 277), 
which differs in that the question there arose in connection 
with the purchase of royalties due from certain collieries, 
An offer was made to accept ** the highest net money tender 
they should receive (all other things being equal) from one 
of two rival purchasers. One party offered a certain sum; 
the other offered such a sum as would exceed by £200 the 
amount offered by the other proposing purchaser. 

Upon a refusal on the part of the employers to accept this 
offer, an action was brought for specific performance. The 
Court refused to grant a decree, Lord Lindley, then 
Master of the Rolls, when the case came before him in the 
Court of Appeal said :—“ The plaintiffs’ offer is illusory, it 


does not answer to the description of the highest money 


tender either in the business sense or in the legal sense of 
the words. To hold that the plaintiffs’ offer answered that 
description would be to encourage trickery and chicanery. 
It would be opening the door to the grossest fraud, not 
only towards purchasers, but towards vendors also. 

The point decided by this case is somewhat narrow, inas- 
much as the employers there expressly undertook to accept 
the highest. In the ordinary case of a tender to do elec- 
trical work, we cannot see that an offer to do the work for 
£200 Jess than any other contract would be open to objec- 
tion from a legal standpoint, though we can hardly believe 
that any municipality or company would accept such terms. 
Furthermore, as undercutting is not an unknown practice, а 
tenderer quoting “ во much lower than the lowest " may run 
considerable risks. 


PHYSICAL SOCIETY. 


MEETING HELD NOVEMBER 13TH, 1903. 
Dr. R. T. GLazxBROOR, F. R. S., President, in the Chair. 


Вів Огттив J. Lopax read a paper on Means for Electrifying 
the Atmosphere on a Large Scale.” Twenty years ago the author 
was engaged with Mr, J. W. Olark on an investigation of the dark 

3 seen near hot bodies placed in illuminated smoke. The 
existence of these dust-free spaces was discovered by Tyndall, and 
the phenomenon had been investigated by Lord Rayleigh. Tyndall 
worked with high temperatures, and attributed the effect to the 


burning of the dust near the hot body. Such, however, cannot be 
the case, as the spaces exist when inorganic dust, such as oxide of 
magnesium, is used. The conclusion st which Messrs. Lodge and 
Clark arrived (see РАЙ. Mag., 1884) was that the result was due to 
an aerial bombardment from the hot wire which drove the particles 
away, and they tried the effect of electrifying the hot body to see if 
tbere was any modification of the dark space. A new phenomenon 
was discovered, the whole of the dust being driven to the sides of 
the contaizing vessel. This experiment was shown by the author 
at the British Association meeting in Montreal in 1884, and sub- 
sequently, on a larger scale, at the Royal Institution. -In the latter 
experiment two pieces of wire ganze, connected to the terminals of 
an electric machine, were placed opposite each other in a smoke- 
filled chamber, through which a current of smoke was slowly А 
Upon electrifying the plates, the smoke ceased passing, the dust 
particles cohered, hovered in the air, and were either driven to the 
sides of the chamber or fell to the bottom. In the case of mist, 
electrification of steam in a bell jar converted it into fine rain. It 
seems, therefore, possible that rain might be produced by the elec- 
trification of a cloud. Sir Oliver Lodge has tried at Liverpool to 
disperse fogs by discharging electricity into them. For this pu 

a large mast was erected on the roof of the University College 
buildings. It terminated in a bundle of points, to which electricity 
was conveyed from a Wimshurst machine by a wire supported by 
specially constructed insulators. In order to drive electricity from 
a point far removed from a surface, a high potential is necessary, 
and sometimes a gas flame was used to supplement the points. 
Upon one occasion the discharge of electricity from the flame was 
sufficient to keep a clear space of 50 or 60 yards’ radius in a dense 
fog. The author had hoped to induce the Mersey Dock Board to 
try the principle on a large scale, having a series of positive dis- 
charges on one side of the river and a series of negative discharges 
on the other, but he felt a certain reluctance in recommending the 
method to practical men во long as it was necessary to derive the 
current from a Wimshurst machine. A dynamo would be a more 
suitable generator if it were possible to get a sufficiently high 
potential. The way out of the difficulty is to rectify a high-tension 
alternating current, and Sir Oliver Lodge has for some time been 
considering the possibility of doing this by utilising Cooper-Hewitt 
mercury lamps. А study of these lamps has led him to believe that 
their rectifying power is much assisted by the outside metallic 
coating’ which surrounds the mercury electrode, and which is con- 
nected to the positive terminal of the lamp. In order to rectify an 
alternating discharge, four lamps are so arranged in the form of a 
quadrilateral that, when the leads from the terminals of an alter- 
nating transformer are connected to two te corners, two uni- 
directional currents are obtained from the other corners. Experi- 
ments have been made at Birmingham by sending the current from 
a high-frequency alternator (3,000 ~ per second) through the 
primary of an induction coil, and connecting the terminals of the 
secondary to the rectifiers. The length of the rectified spark can be 
increased by putting a number of lamps in series in each arm of the 
quadrilateral arrangement. Sir Oliver Lodge performed an experi- 
ment at the meeting to show the dissipation of fog by electrification. 
The current from an alternator was passed through the primary of 
а coil, and the terminals of the secondary connected to the rectifiers, 
12 lamps in all, three in series in each arm. This arrangement is 
capable of giving a rectified spark 2 or 3 in. long, the unidirectional 
nature of which can be proved by passing it through а Crookes or a 
Rontgen tube. Some magnesium wire been burnt under а 
large bell jar, to fill it with a cloud of magnesium oxide, the jar 
was then illuminated by the light from an electric lamp. Passing 
through the base-piece upon which the bell jar was placed was 
a eonductor which terminated in a point inside the jar. When 
the terminals between which the rectified discharge was passing 
were separated, and the other end of this conductor was joined 
to one of them, the electricity streaming from the point into the 
clouded atmosphere caused an immediate deposition of the mag- 
nesium oxide. 

Prof. W. E. AYRTON congratulated the author, and expressed his 
interest in the experiment showing the deposition of magnesium 
oxide. He pointed out that the combination of four Nodon valves 
for obtaining & continuous current from an alternating one had 
been used before. Dealing with the rectifier itself, he said his 
feeling was that the rectification was due to a difference in the 
electrodes and not to ао pum of two electrodes 
through the glass as by Bir Oliver Lodge. There were 
many cases of reotification—a metal-carbon arc for instance. In 
this case the explanation of the phenomenon was probably con- 
nected with the fact that one electrode was metallic and the other 
carbon. In the mercury lamp both electrodes were metallic, but 
the metals were very different from each other. Prof. Ayrton said 
that Prof. Steinmetz had recently shown him some interesting 
experiments with mercury arc lampe, resembling in some details 
the Cooper-Hewitt шор There was, however, no choking coil, the 
starting being effected by an electro-magnet capable of separating 
two tags within the tube, and causing a small arc which started the 
lamp. There was also no branch lead from the positive electrode 
to the mercury end of the lamp. In his opinion this connection 
was only a starting device in the Cooper-Hewitt lamp. Prof. 
Ayrton concluded by expressing his pleasure that the administra- 
tive duties of Sir Oliver Lodge had not interfered with his keen 
interest in scientific research. 

Prof. Н. L. CALLENDAB expressed his interest in the paper and in 
the ex ents shown. In connection with the rectification, he 
pointed ont that under certain conditions any vacuum tube would 
act ав а rectifier, illustrating the point by an рсе, with an 
X ray tube. The phenomenon was noticed by Hittorf 30 years 
ago, and attributed by him to the constriction around the negative 
electrod 


e. 
Mr. W. DUDDELL said he should like to discuss the rectifying power 
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of mercury lamps. Any two different electrodes in air will rectify 
to some extent. In the case of two carbons, the diameters of which are 
as two to one, the resistance between them varies by 5 or 6 per cent., 
according as the current is passed one way or the other. With a 
metal-carbon arc it is possible to stop the current altogether. A 
point and plate will also act as а rectifier. He thought that the 
condenser arrangement was to facilitate starting, and expressed the 
opinion that tbe rectification was due to the temperature of the 
electrodes and the temperature gradients near them. The tem- 
peratures of the mercury and iron in a mercury lamp were very 
different, and in the case of a point and plane there was a differ- 
ence of temperature because of the cooling of the plane by radia- 
tion. He had also found that the best rectification takes place 
between electrodes having a high potential difference, and that 
when using the lamp for practical purposes the presence of impurities 
improved it by facilitating starting. | 

Dr. С. Онвки pointed out that there was a potential gradient in 
the atmosphere from the ground upwards which sometimes 
amounted to 1,000 volts metre and was often 150 volts per 
metre. He asked if this difference of potential between the ground 
and the tops of high trees would bave any effect upon the dissipa- 
tion of fog. 

Sir OLIVER Lopes, replying to Dr. Chree, said it had occurred 
to him that atmospheric electricity must be taken into account. 
It was quite feasible that point discharges from trees might 
have some effect upon fogs, but not enough. Replying to Mr. 
Duddell, he said they had found that for high tension rectification 
it was neceseary to have as good а vacuum as possible, but for lamps 
working on low voltages it was beneficial to permit a residue of 
impurities. He said he was still of the opinion that the outside 
connection assisted the rectification in some tubes by throwing a 
great strain on the gas near the cathode. | 

Sir OLIVER Lopan then described Ап Arrangement for Driving 
Mercury Pumps," designed by himself and Mr. B. Davies. The 
apparatus was constructed because the work necessary to make large 
numbers of vacuum tubes renders it essential to drive the pump 
hydraulically. The preliminary exhaustion is effected with an 
ordinary Fieuss pump and the work completed by using a Tipler 
mercury pump. The reservoir of the pump is suspended from the 
rim of a 6-in. wheel, and is almost counterbalanced by a water vessel 
suspended from the rim of a 2-ft. wheel fixed upon the same axle. 
The water vessel is capable of moving up and down between 
vertical guides, and mechanism is so arranged that when it reaches 
the top of the guides a tap is turned and it is filled with water. 
The increase in weight causes it to descend and raises the pump 
‘reservoir. When it reaches the bottom of the guides a valve in the 
bottom of the vessel is opened automatically and the water is dis- 
charged. The veseel then rises again and the process is repeated. 
Keyed to the axle carrying the two wheels referred to, there is a 
third wheel, 1 ft. in diameter, over the rim of which passes a fric- 
tion band. The function of this arrangement is to control the 
upward and downward motion of the water vessel, bringing it to 
-rest quietly at each end of the journey and yet allowing it to move 
quickly. There is aleo a device at the bottom of the guides for 
keeping the valve of the vessel open-until the whole of the water 
has been discharged. The mercury which overflows from the pamp 

-is conducted back to the reservoir, thus giving a circulation of 
mercury and automatically replenishing the reservoir. 


NEW PATENTS APPLIED FOR, 1903. 


Оо E for this journal by W. P. Tmomrson & Oo., Electrical Patent 
ts, High Holborn London W.O., and at Liverpool, to whom all 
inquiries should be addressed. ; ү 


24,244. “ An improved method of supporting trolley wires on electric tram- 
ways, railways, canals, and the electric operation of road vehicles." P. 8. 
BHEARDOWN. November 9th. 

94, 248. Improvements іп and connected with collectors of electricity for 
railways and tramways.” R.Cumminc. November 9th. 

24,282, “Improvements in electric switohes.”” THE BRITISH THOMBON- 
Hovston Co., Lro. (The General Electric Co., United States.) November 9th. 

94,988. " An improved electric switch with indicator." Тнк BRITISH 
Tuoxsow-HovsToN Co., Штр. (The General Electric Co, United States.) 
November 9th. 

24,281. “Improvements in third-rall insulators for electiic railways.” THE 
BritisH THomson-Hovuston Co., Lro. (The General Electric Co., United 
States.) November 9th. 

94,985. ‘‘ Improvements in electric switches." Тнк British THOMSON- 
Hovston Co, Lir. (The General Electric Co., United States.) November 9th. 

24,286. '' Improvements in a double-throw electric switch with indicator." 
THE British Тномвок-Носвтом Co., LTD. (The Gereral Electric Co., United 
States.) November 9th, 

24,02. Improvements in magneto-electrio induction apparatus.“ 
BLoxax. (А. Schoeller, Germany.) November 9th. (Complete.) 

24,905. “Improvements relating to the electrical deposition of smoke, fume, 
mist, fog, and the like." O. J. орск. November 8th. | 

24,310. Improvements in magnetic inductors.” THE AKTIEN GESELLSCHAFT 
„% MAGNETA.” (Electrische Uhren ohne Batterie and ohne Cantacte.) Novem- 
ber 9th. (Date applied for under Patents Act, 1901, January 20th, 1908, being 
date of application in Switzerland.) (Complete.) 

24,888. ''Sparking plug or device for electrical ignition of oil engines, gas 
engines, and the like." M. Соогкк. November 10th. 

94,843. “ Improvements in or connected with telegraph perforators and type- 
writers." W. WAINWRIGHT. November 10th. : 

24,413. “Improvements relating to electric current meters.“ E, J. PIPER. 
November 10th. 

24,445. Im rovements in electricity meters.“ 
lith. 

24,444. “An improvement in ships’ telegraphs.” G. GREEN and F, E. PRIOR, 
November 10th. 

24,449. An improved sj arking plug or electrical ignition device." G. F. H. 
Satow. Novemb r llth. 

465. Positive clectrode for a galvanic battery.“ 
November J1th. | | 

24,469. A new or improved suspending chain for electric lamps and the 

- ike” J. Hinks & Sos Lap, and A. Н. WERI CRT. November lth. 


А.О. 


G. Н. C. Keroscar, 


G. Ноокнлм. November 


24,472. ‘Improvements in electric furnaces.” E. Runstrat and Ww. 
GRIMMER. November lith. (Complete.) 


24,474. “Improved apparatus for automatically controlling the speed of 
Wheatstone telegraphic transmitters and the like.“ J. GELL. November Iich. 


24,43. An improved electrical switch.” Е. LippLk and G. E. Drvirr. 
November 11th. 


24,500. ‘Transmitting alternating current through a vapor." E. Wrix- 
TRAUB, (Date spied for under Patents Act, 1901, March 23rd, 1903, being date 
of application in United States.) November lith. 

$4,501. ''Rectifying alternating current." E. WrixTrRAUB. (Date applied 
for under Patents Act, 1901, March 28rd, 1903, being date ot application in 
United States.) November lith. | 


24,515. “ Improvements in and relating to automatic transmitting apparatus 
[or арто and analogous porposes.” J. Т. ARMSTRONG and A. ORLING. 
ovember а 


24,516. Improvements in and relating to receiving or detecting and record- 
ing apparatus for telegrsphic and other electrical purposes.” J.T. ARMSTRONG 
and A. OrLING. November lith. 


24,621. “ An 'mproved automatic guide for engaging trolley heads of electric 
cars with overhead wires." J. E. Hopturow, Ben., and J. E. Horrnrow, Jun. 
November 12th. : 


24.626. Improvements in or relating to plates for secondary batteries. 
W. P. Тномрѕон. (Pflueger Accumulatoren-Werke Actiengesellscbaft.) 
November 13th. 


24,680. “ Improvements in current collecting devices for electric railway 
vehicles." J. 8SHaw. November 12th. 


24,680. “ Ап electrograph or apparatus for the electrical transmission, recep- 
tion, recording and reproduction of sound." Е, G. Craven. November 18th. 


eo " Improvements in telephone apparatus.” J. CERPAUX. Nqgember 


24,695. '' Improvements in or connected with means for electrically igniting 
miners’ safety lamps.“ J. C. Best. November 18th. 


24.701. ‘ Improvements in and relating to electric motion in conjunction with 
the creation and multiplication of electricity applicable to machinery of all 
kinds requiring power.” Т. J. HowELL. November 13th. 


24,706. Improvements in rails for e'ectric trams, FINA and for other 
similar suitable purposes." Т. L.ParcurTr эпа W. Buck. November 18th. 


24,780. ‘*Improvements in dynamo-electrio machines." J. Н. St. Нит. 
Mawps.ry. November 18th. 


24,770. * Improvements in and relating to devices for makin 
contact in cables, armatures, and other electrical appliances," 
NER, November 14th. 


24,91. Improved means for synchronising dynamo-electric machines.“ 
Тик British THomson-Houston Co., LTD. (The General Electric Co., United 
States.) November l4th. - | 


21,792. "Improvements in electric cut-outs.” Тнк British Тномзок- 
Houston Co., Lrp, (The General Electric Co., United States.) November 14th. 


24,794. "Improvements in arc-extinguisbing devices." TRE BRITISH 
Тномкох-Носвтоя Co., LTD. (The General Electric Co, United States.) 
November 14th. 


24,795. "Improvements in electric cut-outs or fuses.” THe BRITISH THOMSOK- 
HOUSTON Co., тр. (The General Electrio Co., United States.) November 
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. 24,606. ‘ Process for the electrolytic manufacture of peroxides of magnetium 
and zino.” Е. HiN z. November 14th. 
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Battery Co., United States.) 15,479. July 13th. 

REGULATING Systems or Evectiic Distrisution, P. M. Justice. (The National 
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EvectnricaL Fusip_té Cut-orts. C. M. Dorman, R. A. Smith and H. G. Baggs. 
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REcTiFYING PorvyPHasE ALTERNATING CURRENTS BY MEANS OF UNIPOLAR OR 
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INCANDESCENCE ELECTRIC Lamps. H. Hogge and J. Barrolier. (Date applied 
for under Patents Act, 1901, April 8th, 1908, being date ‘of application in 
France.) 16,456. July 27th. г 

FIE. D MAGNET Fon ELECTRICAL MacHiNEs,. T. А. Hearson. 
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ELECTRICAL MANS FOR OBTAINING A SUPPLY or Hor WATER For DENTAL AND 
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Horpixeo DEVICES FOR THE COLLECTING Bnvsures or ELRcTRIOAL. MACHINES, 
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July 81st. 

CLAMPS FOR Win ra ESPECIALLY APPLICABLE FOR USE IN OVERHEAD Ега стс 
CoNpvcTons, F. Kruckl. 17,184. August 7th. 

JUNCTION on INSPECTION BOXES AND LIKE INSPECTION FITTINGS USFD WITH ELEC- 
tric Wining. E. White and J. Waldron. 17,564. August 18th. 

Соххкстюх BLOCK FoR Есте CoNDCCTORS APPLICABLE ALSO AS AN INCI 
CONTACT AND CEILING losrTTE. W. P. Thompson. (The firm of €. & R. 

. Keller, Germany.) 18,370, Augus: 25th. 
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No. 1,858. 


‘THE SAFETY OF TUBE RAILWAYS. 
THE letter which we publish on another page, relating to 
the condition of the glow lamp fittings on the City and 
South London Railway, raises a question of great import- 
ance both to the public, as passengers, and to the share- 
holders. Our correspondent alleges that he found “the 
fittings" in a car alive, and that the attendant declared 
that he was in the habit of receiving shocks in almost all 
the cars, sufficient to throw him on the floor! If this state- 
ment were true, it would constitute a scandalous condition 
of affairs ; happily, however, it is wholly unfounded, as we 
shall show. 

Apart from actual investigation, ordinary common sense 
should suffice to demonstrate the utter impossibility of such 
а condition subsisting. Obviously, if passengers were con- 
stantly liable to receive shocks, they would receive them, and 
an outcry would be raised at once. Farther, if the 
attendant were in the habit of receiving shocks in almost 
all the cars,’ sufficient to throw him on the floor,” he would 
be thrown down, and the astonished passengers would not 
forget to give the occurrence the widest publicity! We 
have seen what one or two of our ha’penny dreadfuls can do 
in the way of promoting a scare, and they would not miss 
such an opportunity. Clearly, therefore, such a state of 
things could not exist for a day without entailing an 
unenviable notoriety. 

Nevertheless, to make assurance doubly sure, two of our 
staff, including one of the editors, have made a personal 
investigation into the matter. For this purpose Mr. P. V. 
MacMahon, the chief engineer to the company, kindly 
afforded facilities for us to test the fittings and to question 
the railway staff. So far as we could ascertain, the number 
of complaints of shocks received by passengera, during the 13 
yeara this pioneer and all-British railway has been running, 
has not exceeded two, and neither of these occasioned 
more than momentary discomfort. During the whole 
period;of its existence, not а single fatal accident has 
occurred on this railway—traly a splendid record, seeing 
that it has carried upwards of 130 ‘million passengers to 
date. To return to the fittings—we personally tested over 
400 of these, going throngh train after train at random as 
they arrived in the Clapham terminus. In only two cases 
was there any evidence of leakage whatever ; in one of these, 
the slight tingling was perceptible to only one of us; in the 
other, in the case of a lamp at the beginning of a series of 
five, which, therefore, was at a potential of 400 or 500 volts 
above earth, the leakage was so slight that we were able to 
maintain hand contact with the fitting without the slightest 
discomfort, for any length of time. The fact that the floor 
is of dry wood, no doubt explains the mildness of the 
sensation; it also renders it impossible for us to believe that 
anyone could be knocked down by a shock received in this 
way. Nor did we see any possibility of a passenger 
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accidentally touching a fitting simultaneously with any 
earthed metal. In fact, the whole question appears to be 
based upon a mere canard, snd were it not for the risk that 
a mistaken impression might get abroad, we should not 
think it worth while to devote our time and space to its 
discussion. 

We may add that the cars are constantly under inspection, 
and the staff in charge of the train lighting is continually at 
work cleaning, examiniog and renewing lamps, and main- 
taining the apparatus in perfect order. Whenever by chance 
a fitting develops a leak —which has been known to occur, 
for example, through a faulty lamp-collar—the defect is at 
once detected. 

Oar inspection proves that the wiring is not faulty : as 
for the question of the safety of passengers, so much has 
already been written on this subject in the technical Press 
that we need not dwell upon it. Even if the long record of 
the City and South London Railway were not sufficient to 
prove its safety, ample additional safeguards have been рго- 
vided. apd the most timid passenger need have no fear in 
travelling upon it, | 

Our corres>ondent says he does not want to alarm the 


public, but we fear that his letter, unaccompanied by an - 


authoritative statement of the facts, would have produced 
precisely that effect, most undesirable in the public interests 
when it is not justified. 


Last week we published a brief acconnt 
of the report just drawn up upon 
the trade of South Africa by Mr. Henry Birchenough. 
British South Africa is already one of our chief over- 
sea markets; possibly, not so far hence, it may take 
precedence over India, and become of primary importance 
to British manufacturers. Jt is поб surprising, there- 
fore, that this report should have been awaited 
with considerable impatience, and that it should be 
studied with minute attention. Mr. Birchenough holds 
that the prosperity of South Africa is to grow in the future; 
that the industries there are sound, and not speculative like 
the market in many of its securities. He says the bulk of 
the trade is in our hands, but that the United States, in 
certain circumscribed directions, and Germany, over a wider 
range of commerce, are formidable competitors, with 
Delgium and Switzerland in the second rank. But, having 
said so much in fairly optimistic vein, Mr. Birchenough 
becomes a trifle pessimistic, and, generalising on somewhat 
well-worn lines, appears to condemn our manufacturers 
en bloc for their faulty methods, which, if pursued, may 
leave to cther nations the bulk and best of the orders soon 
to be given out. In fact, Mr. Birchenough seems, at first 
eight, to have assumed in this matter an unscientific 
attitude improper for а Government official, and more 
characteristic of а reporter belonging to the panic-stricken 
halfpenny press. 

Mr. Birchenough has written as if the shortsightedness, 
carelessness, and occesional stupidity shown by some of our 
manufacturing firms—faults which cannot be denied— were 
common to all ; and therefore we have said that he appears 
to have become unscientific, illogical, and conceivably super- 
ficial in his arraignment of British methods. It is necessary 
to remember that, at least in those departments of trade with 
which we are concerned, Mr. Birchenough is not the only 
expert who has made a local study of South African com- 
mercial phenomena. Our contemporaries, the Engineer and 
the Jronmonyer, have both sent out specially-trained repre- 
sentatives, and their reports have been published some time. 


Our South 
African Market. 


We find in them, in the latter at all events, a measured con- 
demnation of some British methode—the same methods 
which Mr. Birchenough holds up to ridicule —but we do not 
gee the wholesale condemnation there which is uttered by the 
Board of Trade Commissioner. 

But is Mr. Birchenough actually so unscientific iu the 
line he has taken when the whole circumstances of the case 
аге kept evenly in mind? Is it not possible for him to 
Show justification ? Every class of mankind is judged, 
unfairly maybe, but inevitably, bv the action of its most con- 
spicuous members ; and such is human nature that the most 
conspicuous members of a class are those who are most 
notorious, т.е, those who draw attention to themselves by 
doing absurd, wrong-headed, or illegal things. Most owners 
of motor-cars, probably, are law-abiding citizens; bnt we 
can hardly help ignoring them and thinking only of the 
minority who appear in our police courts. Similarly, an up- 
country buyer in some distant Colony places an order with 
а certain firm at home, and finds the goods to arrive late, 
broken, not to specification, во packed as not to bring the 
cost of carriage to a minimum, or something else equally 
annoying. Не can hardly avoid jamping to the conclusion 
that all other firms in the country will prove as troublesome, 
for he is not likely to be less hasty, bad-tempered, and 
indignant than the rest of us. If, on the other hand, his 
order goes through smoothly and satisfactorily, he receives а 
pleasant impression ; but the point to be remembered is that 
pleasant impressions аге evanescent, unpleasant ones per- 
manent. А 

We at home whose tempers and pockets have not been 
touched by an episode of this kind, and who, very possibly 
unlike the Colonial customer, know that the firm in ques- 
tion is not опе of our best or even average manufacturing 
concerns; we, and the more enlightened companies of the 
same trade, wax righteously wroth with that colonial cus- 
tomer for generalising on such wickedly insufficient data, 
and we are scarcely less angry with Mr. Birchenough for 
reflecting his views, But if we examine our own hearts, we 
shall find we do the same thing every day of our lives. We 
smile at the emptiness of the schoolgirl's threat, *: I'll never 
speak to you again,” but very frequently we of the sterner 
sex, men of supposed common-sense and men of affairs, carry 
out that threat in a way the girl would scorn to do. 

The fact of the matter is, that just as a creed is jadged by 
its devotees, so a trade is judged by its exponents; and the 
devotees or exponents who bulk most largely in our minds 
are the bad ones. It is a great pity, it is most unscientific 
and illogical, it is even wrong ; but it is inherent to man- 
kind. If, therefore, Mr. Birchenough stands convicted before 
his fellow British subjects of having represented the worst as 
the average, his is but an intellectual sin; he bas drawn a 
pictare out of all perspective, but the false laws which distort 
his picture are the same false laws that disfigure the pictures 
on exhibition in so many of our foreign markets. Indeed, it 
may be argued very forcibly that those laws are true rather 
than falee—in a word, that the foreign, if not home, 
reputation of a trade is actually that of its least reputable 
representatives, We do not вау it should be—we should like 
to say it should not—we say it is. 

There are, of course, other matters in Mr. Birchenough's 
report at which no one can cavil, unless he objecta that the 
accusations are not brought with sufficient insistence. In 
Great Britain we are constantly grumbling at the heavy 
charges and burdensome regulations imposed on trade by 
our great railways. Now, we are not the chief nation in 
the world from the railway aspect when mileage is con- 
sidered, and therefore it may not be altogether surprising if 
in some respects inland goods carriage is managed better 
elsewhere. But we are, and for centuries have been, the 
chief over-sea carriers and the owners of the largest and most 
experienced mercantile marine ; so that it reads like a grim 
joke to find that British trade with a British colony 1s 
nandicapped by the action of a British shipping trust. 
We own 11,000 out of under 80,000 ships afloat in the 
world, our tonnage is 15 millions out of 32 millions; the 
figures for the United States are roughly 3,000 and 2} millions 
—and it costs twice as much to send a ton of merchandise 
to the Cape from Southampton as it does from New York. 

The subject is an unpleasant one to mention, but it is 
true that the British manufacturer has some excase for vot 
rushing with open arms to meet the oversea buyer. In this 
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matter we have had perhaps greater, certainly longer, experi- 
ence than the United States and Germany. It has happened 
in the past when goods have been sent abroad, not only to 
porta flying a foreign flag, but to places under the rule of 
the British Crown, that there have been little difficulties in 
the subsequent transactions. Weights at the port of entry 
have been different from those taken at home, and the 
difference has usually been in one direction ; deliveries have 
been stated or sworn to be different from sample or specifi- 
cation, and to save ruinous lawsuits the goods have been sold 
by suction to a local buyer fully alive to all the circumstances, 
and at a corresponding price. We do not say these things 
have happened, or are likely to happen, in South Africa; 
but the manufacturer whose education leads him to class all 
places outside the British Isles as foreign parts,“ and who 
has not made a study of politics and ethnological or national 
morality, may be expected to fight shy of expending the time 
and money in orders for a market over which he has little 
personal supervision. 


SERIOUS electrical accidents to members 
of the public in their own homes are 
almost unknown. We cannot recall a 
single case in this country. Following close on a fatal acci- 
dent of this kind which occurred recently in Germany, an 
account came to hand by last mail of the death of a young 
man at East London (Cape Colony) owing to а leak from a 
trolley wire. The deceased was in a bath, and the elec- 
trical conditions of low resistance which contributed to the 
fatal accident at Falham must be held accountable for the 
result in this case. The report of Mr. J. Denham, the 
Government electrician, which is very detailed and of great 
interest, gives nine conditions which he says must have been 
present simultaneously, and the lack of any one of them 
would have rendered the original breakdown practically 
innocuous. The trolley wire appears to have been provided 
with single instead of double insulation, the span wires were 
probably not provided with ball insulators, and on the failure 
of the trolley wire insulator, the poles became alive. The 
poles nearest the house in which the fatality occurred carried 
an arc lighting circuit, and & 110-volt alternating current 
lighting circuit, ав well as the span wires, but these lighting 
circuits were in good order. To discover the cause of the 
accident required a good deal of investigation, and this, 
fortunately, was ably conducted by Mr. Denham. His testa, 
which are in themselves of considerable interest, proved that 
the current was led into the house and up to the bath by the 
iron pipe in which the service wires of the electric supply 
were brought in. This happened to touch the bath waste 
pipe, and the water supply pipe made the earth connection. 
The chance of such а condition occurring is, as Mr. Denham 
says, remote, and the remedy which is threatened, namely, the 
bonding of. each tramway pole to the rails, is a heavy price 
to pay as a preventative. The bonding of the poles together 
by an overhead wire, like a guard wire, and the bonding of 
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1 pole in 10 to the rails, would serve to open the circuit - 


breaker, and that is all that is required. 

The chief feature of Mr. Denham’s report is his account 
of the testa of fall of potential in the soil. Leaks from 
underground cables in this country have occasionally given 
rise to shocks to pedestrians, and in more than one case a 
horse has been killed. The reason why the effects have not 
been more serious is, that (although the electrical pressure 
has in some cases been high) the victims have not straddled 
over enough ground to bridge a large enough fall of poten- 
tial. The conductivity of the soil, of which very little is 
known, plays an important part in this question ; it must 
have been very small in this case, or, in other words, its 
resistance must have been so high that the iron service pipe 
was practically insulated. With a moist soil, the potential 
gradient would have been less, and with it, the chance of 
shock from the earth. Ж 


GAS-PIPE v. COPPER A DEFENCE. 
By C. ALFRED SMITH, B. So., A.LE.E. 


To have drawn a reply to the article“ Gas-Pipe v. Copper 
from so prominent & writer às Mr. E. Kilburn Scott, is at 
least satisfactory. Unfortunately Mr. Scott is convinced'at 
the outset that power transmission by gas need not be 
seriously considered as a rival to electric power transmission 
—even assuming that overhead wires are impracticable and 
coal is cheap. In his reply he considers that all his elec- 
trical friends think with him, and that there remains, there- 
fore, little to do but to amuse himself and his readers by a 
spicy and good-humoured dismissal of his opponents. His 
reply is a delightful piece of light reading which must have 
cheered, and even scandalised, the subscribers to so staid a 
journal as the EnkcrRICAL Review, in their weekly search 
for knowledge and enlightenment. 

It was hoped that the suggestions advanced would bring 
forth effective criticism, and be the means of obtaining more 
reliable data to work upon. It has at present failed to do 
this. It has only succeeded in drawing from its scabbard 
the rather blunt sword of a controversalist, who at one 
moment holds his weapon in a threatening attitude, and 
when the crushing blow is expected, reasuress us with his 
comic remarks, as though he would fain have us believe 
that his bright sword is only of wood, with a coating to make 
it look like steel. It reminds oné of the old-time king’s 


jester who says: I have here a wooden sword; I have at 


home a steel weapon which I will use on occasion.” And it 
is somewhat sad to recognise a warrior so renowned in the 
cause of electrical progress using the wooden sword. It is 
only because I believe that Mr. Scott could throw some useful 
light проп the subject, if he cared to do во, that I venture 
to write this defence. If it will provoke him to handle the 
question in a manner worthy of his reputation, if it will 
draw from him convincing figures and actual proofs that the 
thing is impossible, it may yet save some thousands of 
pounds which have been invested in, not one, but several, 
schemes of gas transmission. If he can add one iota of 
evidence which would show that the cheapest method of pro- 
ducing electricity is settled for ever, he will help forward the 
industry which he, in common with everyone concerned in 
it, believes to be the most progressive. 

The most amazing sentence in the reply is the proud boast 
that all electrical measurements are absolute and right 
down on the nail’”—amazing, not because anyone would 
doubt the veracity of the statement, but because it should be 
used in an article in which not one single absolute measure- 
ment is quoled, not one fraction of numerical evidence 
advanced, to support a cleverly concocted series of empty 
phrases; nor is one single new figure bearing upon the 
subject mentioned. From anyone less respected than Mr. 
Scott it would almost amount to impudence ; in his case it 
must be attributed to his **hurry-skurry " methods and his 
desire to pose as а humorist. 

In order to treat the points raised by this amusing critic 
in order, let me first assure him that the object of the 
article was not to retard electrical progress, but an honest 
attempt to help it forward. Substituting gas pipes for 
copper does not mean that such an excellent lighting and 
power agent as electricity would be retarded ; on the con- 
trary, if it can be shown that by the substitution electricity 
can be generated more cheaply, it will aid the progress of 
that eplendid agent. Next, let me remind him that the 
subject of compressed air, interesting as it is, should not be 
confused with the transmission of producer gas. It is like 
saying that, because liquid hydrogen would never be com- 
mercially useful, therefore liquid air schemes are doomed to 
financial failure. Mr. Scott would seem to imply that I 
mentioned Paris to prove the commercial success of -an 
analogous scheme, but I did not вау so. I mentioned Paris 
in connection with an entirely different scheme from that 
which I compared commercially with electrical transmission, 
my object being to illustrate that it would be possible in 
practice to transmit gas to be delivered at pressures greater 
than that of the atmosphere. The practical results at Paris 
(he refuses to accept commercial figures from the ** volatile 
French city, but he dare not contradict engineering res 
obtained by an English expert) prove that there is but little 
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leakage from the mains. In Birmingham the pipes were 
well enough jointed to withstand a pressure of over 60 lbs. 
per square inch, and the leakage proved to be insignificant. 
Compressed air was mentioned in my article to prove that it 
would be possible, from a technical (not commercial) stand- 
point, to transmit producer gas at 14 atmospheres pressure. 
The commercial figures were fully dealt with later. 
Incidentally, the author takes this opportunity of stating 
that the compressed air schemes—whether financial failures 
or successes—prove the contention that it is possible to 
transmit gas at higher pressures than 14 atmospheres, 
without any fear of leakage sufficient to cause injury through 
carbon mon-oxide poisoning. Would the Mond Gas Co. 
have obtained Parliamentary powers were it otherwise ? 
Let Мг. Scott attack the commercial figures by producing 
others which prove them to be wrong, and if he is во con- 
vinced of this leakage danger, let him support it with 
* measurements absolute and right down on the nail." To 
talk of leakage danger reminds one of the old argumenta 
against steam railways raised by a generation wlo would 
also attempt to retard progress. I confess that the failure 
at Brussels was quite unknown to me, and again I would 
earnestly appeal for figures to form some tangible basis 
for explanation. Final success is often built upon early 
failures, of which truism the gas engine is a striking 
example. 

Now let us extract from the extraordinary mixture of 
gerio-comic phrases and Corellian slang the only plausible 
contention to be discussed. Mr. Scott apparently believes 
that 2з. 9d. per cb. yd. complete for laying the main is too 
small a figure. If he will give a reliable figure for this 
portion of the estimate, I will willingly accept it, and show 
that the “line costs" on the gas scheme are well within 
Id. per unit generated, at the low-tension switchboard, while 
the electrical ‘line costs remain—if he cannot give 
figures to show it otherwise—at 1 26d. per unit. The 2a. 9d. 
which I gave was a figure obtained from actual practice. 
No doubt it is a vulnerable point, but it was extraordinarily 
difficult to obtain any guiding figure for this work. As for 
the remarks quoted from Mr. Earle’s paper, which was read 
at Manchester in 1902, if he refers to it he will find that the 
Yorkshire Power Co. has four power stations scheduled, 
and the inference is that, if one station were considered 
to be best for the system, one station would have been 
scheduled. | 

The customers who would, under ordinary circumstances, 
take three-phase current from the transmission mains would, 
with a gas transmission line, use power gas to drive direct- 
current generators; not as Mr. Scott would have it, for 
driving “ line shafting in the bad old way.” Is he not here 
confusing the distribution of power with its transmission ? 
And did not the article which he attacks state explicitly 
that electricity is essential for distributing purposes? 
Moreover, the customers would not lose by the alteration— 
always supposing that Mr. Scott cannot disprove the “ line 
costs” estimate, which it ishoped that he will criticise fairly 
and not superficially. He would have us believe that elec- 
trical engineers as a body will quarrel with the author of the 
article for advancing a scheme for reducing the cost of the 
B. of T. unit, which will increase the demand for electrical 
power. 

Finally, but still unsupported by figures, he falla back to 

the old story of overhead wires, and adds some interesting 
information concerning the officials of the Board of Trade. 
Let Mr. Scott go to the Board of Trade and ask “ the 
opinion of the officials concerning the carrying of overhead 
wires through a large city such as Glasgow or Manchester, 
where high tension underground cables are used, and if he 
can obtain their permission for this purpose, he will have 
achieved something which he himself would hardly dare to 
expect. 
Raving finished his inquiries at the Board of Trade let him 
turn his attention to a subject which causes him great mis- 
givings, Ње “ crownings in," which he would have us believe 
would inevitably take place. Let him inquire of the 
gas authorities at Manchester, Birmingham or Glasgow, 
and obtain definite and reliable data concerning this 
thing of which he is afraid. Assuming that the danger 
із real—will an electrio cable escape such a catastrophe 
undamaged ? 

Jf additional evidence were required that Mr. Boott haa 


only superficially glanced through the article, it is to be 
found in the opening and concluding paragraphs of his diatribe 
without data. The extract from the last paragraph is dis- 
posed of most easily—let us consider it first. It reads, “ Why, 
indeed, should we carry a material substance through pipes 
when we can do all that is necessary by simply vibrating the 
ether.” Has the humorist suddenly wrapped around him 
the mantle of the prophet? Does he speak of the wireless 
transmission of elec‘ricity in bulk? This were, indeed, 
*rank heresy,” and fit only for a solemn and sorrowful 
penalty, with bell, book, and candle complete. Turning 
back again to the first paragraph, we read that 
“Mr. Smith might remain unconvinced out of sheer 
cussedness, like our friends the gas-lighting people.“ 
Mr. Scott is, no doubt, very experienced in estimating 
costs, but the author would certainly hesitate to lay down 
the law upon technical matters, and call it “rank heresy” 
to suggest something which might possibly cause an increased 
demand for electrical energy ; nor does he pursue imaginary 
* niggers ” with the charitable object of **&cotching " them, 
because their skin chances to be not of the same colour as 
his own. 

It was hoped that the subject had been dealt with in an 
unbiassed manner, for the author's training and work has 
always been with steam engines, central stations and elec- 
trical machinery. None of our theories are perfect, it is at 
times difficult with the aid of the theodolite or the milli- 
voltmeter to be absolutely exact. If it is to be war—let it 
be one of figures, not words. Let the critic and missionary 
produce trustworthy data, not facetiousness resting on 
nothing more firm than astigmatic views and dark hints of 
excommunication. | 

It would be ungenerous to treat Mr. Scott's vague state- 
ments in too serious а manner when the whole thing is 
obviously so hurriedly put together. Let him remember 
that destructive criticism is easy and its result always retro- 
grade. Let him at least be charitable and not rashly 
stigmatise as perversity an earnest endeavour to promote a 
discussion upon a subject of great interest to those engaged 
upon the cheap production of power. Is it even now too 
much to hope that some more useful contribution to this 
important subject may yet be forthcoming ? 


ELECTRIC PROMOTIONS.—SESSION 190 . 


NUMEBICALLY, tbe applications for Provisional Orders and Acts in 
connection with the electric supply business are less than in former 
Sessions, but they possess features of special interest and 
significance. 

The change in the system of supply due to the adoption of dis- 
tribution of electric energy over large areas naturally leads to the 
demand for powers to extend existing areas as well as to provide 
for further districts not yet covered by the companies who have 
obtained Acts. 

One effect is seen in the action of local authorities as several of 
them appear to recognise the new order of things by seeking for 
wider powers in order to carry their supply into distriets beyond 


the limited areas of their own towns. 
When the first power companies applied for their Acts they bad 


to accept conditions giving them comparatively limited powers. 


Supply in bulk to authorised undertakers was the principal con- 
cession obtained, with right of carrying their mains through large 
areas, but often with the restriction that no supply should be given 
in some districts without consent of the local authorities, so that, 
although mains could be laid through contiguous districts, the right 
of supply, even in bulk to authorised undertakers, was made subject 
to the will of the corporations, urban or rural district councils 
governing them. 

Gradually these restrictions are being modified, and in the appli- 
cations to be dealt with in next session fall powers are being asked 
for, obviously in the general interest of the public, who will obtain 
what they want on better terms when the local monopolies give 
place to comprehensive systems of supply, both wholesale and 
retail 


The Bills now being promoted by power companies comprise exten- 
sions of existing schemes, as well as Bille providing for new areas. 
Of the former the Lancashire Electric Power Oo. ask for the right 
to acquire provisional orders which would empower them to com- 
plete their system hy distributing current for supply in detail to all 
consumers, 

The Leicestershire and Warwickshire Electric Power Co. also ask 
for the right ot acquiring eleotrio undertakings by agreement, which 
would facilitate the transfer to them of шару of the provisional 


vol. 53. No. 1,358, Овокмвав 4, 1903] THE ELECTRICAL REVIEW. 


898 


- 


orders held by local authorities and others in their district, which 
have not yet been worked. 

The Lincolnshire and Yorksbire Electric Power Co. seek to 
generate, transmit, transform and distribute electric energy within 
the County of Liucoln, the East Riding, and part of the North and 
West Ridings of the County of York. 

Powers are also sought for the transfer to the company by any 
local authority, company or person, of their authorised undertakings, 
whether witbin or beyond the limits of supply. 

The North Wales Power and Traction Co., Ltd., or a company to 
be incorporated, are applying for an Act to produce, generate, trans- 
form, convey, store, use and distribute within the Counties of Car- 
narvon, Denbigh (exclusive of Wrexham, and the Rural District of 
Wrexham) Merioneth and Anglesea, and the Urban Districts of 
Prestatyn and Rhyl and the Rural Distrícts of Overton and St. Asaph, 
in the County of Flint. Power is asked for the transfer to the 
company of authorised electric supply undertakiogs, so that the 
entire scheme of generation, transmission and distribution may be 
carried out over the large area defined. 

Another promotion of а similar kind is that of the Cheshire 
Electricity and Power Gas Co., which is intended to supply the 
whole County of Chester. The Bill would authorise the company 
to acquire provisional orders for electric lightiug, and give the 
right of transfer. | 

In addition to these Bills dealing with extensive areas, many of 
the local authorities working provisional orders for electric lighting 
are applying in next session for powers to supply outside their 
present limite, the whole tendency being to increase the size of the 
districts served. 

Thus the Rotherham Corporation is promoting a Bill for tram- 
ways, in which it includes powers to supply electricity in bulk to 
neighbouring authorities. 

Tbe Shipley Urban District Council wishes to extend its electric 
lighting area to the Urban District of Baildon, besides purchasing 
the gas undertaking. 

Tbe Wolverhampton Corporation, in a tramway Bill, includes, 
powers to supply electrical energy to local authorities, companies 
and others in bulk, and to accept a tranefer of an electric lighting 
undertaking in an adjoining district, and to supply thereia. 

The Watford Urban District Council desires to extend its area 
of supply to the whole of the urban and rural districts, excluding 
North wood and Rinslip, where provisional orders exist. 

The Chesterfield Corporation in a Tramways and Improvement 
Bill, asks for an extension of its electric lighting area. 

The Wallasey Urban District Council in a Tramways and 
Improvement Bill, seeks powers to supply railways and tramways 
outside its district. 

The Huddersfield Corporation promotes a provisional order for 
extension of its electric lighting area to the Urban District of 
G lear. 

The Acton Urban District Council, in an Improvement Bill, wants 
to supply electricity outside its ares, although it has done 
nothing yet with its old provisional order, so far as practical 
work is concerned. 

The Birkenhead Corporation seeks powers to extend its area to 
Prenton and Upton. 

The Isle of Thanet Tramways Оо. ask for power to supply 
Ramsgate from generating stations at Broadstairs and St. Peter's, 
and for revocation of the Corporation Electric Lighting Order of 
1900. | ? 

The Maidenhead Corporation seeks for an extension of the area 
under its order of 1898, so as to supply Taplow, Hitcham, 
Burnham, Oookham and Bray. 

The Bridlington Council has added to the area of its district, 
and not only requires an extension of ite electrio lighting order 
to cover the new boundary, but wants to supply local authorities 
and others beyond the borougb. 

The Leyton Urban District Council, in а tramway and general 
Bill, includes powers for the eupply- of electricity for all purposes 
within the Urban District of Wanstead, tbe supply of neighbouring 
districte, and a modest demand to “amend, vary, alter or repeal 
the provisions of the Electric Lighting Acts, 1882-1888." 

The Lichfield Corporation, in its application for a provisional 
order, wants an extension of area to neighbouring townships. 

In several cases the applications, both by local authorities, 
companies and persons, involve the question of transfer of powers, 
which the Board of Trade have not allowed since 1899. 

The action of the department, dictated, no doubt, by a deter- 
mination to put a stop to trafficking in provisional orders, has 
rendered negotiations for dealing with the powers difficult in the 
numerous cases of local authorities who took the powers without 
intending to wcrk them, but with tbe view of securing what they 
believed to be valuable assets of a marketable character. 

The only means of meeting the difficulty was by making contracts 
under the 11th Section of the Act of 1882, with the objectionable 
provision that the responsibility of the undertakers could not be 
got rid of. 

Attempts are to be made in next session to restore the transfer 
clause. Among the applications asking for this to be done, is one 
from Clitheroe, the Corporation asking for “ power to enter into con- 
tracts for the execution and maintenance of works and the supply 
of electricity, and to relieve the Corporation from the consequences 
of any acta or defaults of any such contractors, and power to 
transfer.” | 

This raises the question of avoiding the operation of the follow- 
ing words in Clause 11 of the Electric Lighting Act of 1888 :— 

But no local authority, company or person shall by апу contract 
от assignment transfer to any other company or person, or divest 

themseives of any legal powers given to them, or apy legal 
liabilities imposed on them by this Act, or by any license, order, 0} 
epecial Act, Without (ho consent of the Board of Trade." | 


A provisional order for Walton-le-Dale is asked for with a transfer 
clause. 

Applications for Newquay, Saffron Walden, Mansfield Wood- 
house, Thornbury, Maldens and Coombe, Keynsbam, Ely, Stratford- 
on-Avon, Whickham, Yardley, Andover, and Kingswood, all ask for 
the right to transfer or to modify the effect of the 11th Section of 
the 1882 Act. 

Among other notices of interest are those from gas companies 
seeking powers for supply of electricity. The companies in 
question are the Aylesbury Gas Co., Barnard Castle Gas Light Co., 
Ltd., the Chippenham Gas Co., and the Wellington (Somerset) Gas 
Co.; while the Crystal Palace District Gas Co, in a Bill for 
changing their name and dealing with various matters connected 
with the supply of gas, wish to impose upon the Urban District 
Council of Beckenham what is known as the Bermondsey clause— 
viz, that their charge for electric energy shall Ъз so fixed that 
the revenue derived by them shall not be less than the expendi- 
ture. 

Of course in this matter, the ostensible object is to save them- 
selves as ratepayers from the result of the local authority’s muni- 
cipal trading, although in this case the speculation has been under- 
taken by a private compavy working under the 11th Section of the 
Act of 1888. 

The Basingstoke Corporation in a Water Bill imports a clauee for 
supply of electric fittings, and the Plymouth Corporation is bring: 
ing in a Bill for an extensionof borrowing powers, better provision 
for audit of the accounts, to extend the periods for repayments of 
loans and to exclude from calculations of the amount of borrowing 
powers under the Public Health Act, 1875, all sums borrowed for 
electric lighting purposes. 

The falling off in the number of provisional orders for new 
districts which are baing applied for is probably due to a pause in 
the municipal trading craz3 and the position of financial affairs, 
which does not tend to facilitate fresh loans, and checks private 
enterprise also. 

Electrice Lighting Applications. 


Kirkby-in-Ashfield U.D.C. 
Lichfield Corporation (extension of 
time and area). 
Maidenhead Corporation (extensione). 
Maldens, Coombe & West Ham (Twick 
enham & Teddington E.S. Co.). 
Maldens & Coombe U.D.C. 
Manchester Corporation (Underground 
* gub-station). 
Mansfield Woodhouse U.D.C. 
Melksham U.D.O. 


Abercarn U.D.C. 

Acton (Empire E.L. & P. Co.). 

Acton (Metropolitan E. S. Co.). 

Acton U. D.C. (Further powers). 

Andover (Southern District Electricity 
Corporation). 

Ashford (Ash ford & District E. S. Co.). 

Aylesbury Gas Co., Ltd. 

Barnard Castle Gas Light Co. 

Bath R.D.C. 


Beddington, Coulsdon & Sanderstead 
(Croydon R.D.C.). 
Bexhill Corporation (Extension of 


ү. 

в ше Corporation (Extension of 
area). 

Brentford Empire E.L. & P, Co.). 

Brentwood U.D.C. 

Bridlington Corporation (Extension of 
area). 

Bristol Corporation (Transfer of Barton 
Regis 1902 Е І, Order). 

Brynmawr U.D.O. 

Caerphilly U.D.C. 

Cannock & District (Whittaker Bros.). 

Chippenham Corporation. 

Clevedon, Portishead & Long Ashton 
(Western Electric Distributing Cor- 
poration, Ltd.). 

Crediton (Christy Bros. & Middleton). 

Devizes U.D.C. 

Doncaster Corporation (Extension of 


area). 

Eastleigh & Bishopegate U.D.C. | 

Ely (Southern District Electricity Cor- 
poration). 

Epsom (Cheam, Cuddington & Ewell) . 
(County of Surrey E.P.D. Co.). 

Gainsborough U.D.C. 

Hampton-in-Arden Gas (new Co.). 

Hampton Wick & District (Twicken- 
ham & Teddington E.S. Co.). 

Heysham U.D.C. 

Horley (M. Н. Bennett & R. C. Quin). 

Houghton-le-Spring & District (Н. J. 
Almond). 

Huddersfield Corporation (extension 
of area). 

Kettering U.D.C. (supply of fittings, 
exemption from liability to supply in 
certain cases, &o.). 

Keynsham (Somerset). 
E.L. & P. Co., Ltd. 

Kingswood (Kingswood E.8. Co.). 


Keynsham 


Milford-on-Bea Е.В. Co., Ltd. 

Newquay (Southern District Elec- 
tricity Corporation), 

Newton Abbott (Urban E. S. Co). 

North Wales Electric Power (N. W 
Power & Traction Co., Ltd.). 

Penzance (P. & D. E. S. Co.). 

Ramsgate (R. & D. E. S. Co.). 

Ramsgate (Isle of Thanet E. Tram- 
ways and Lighting Co.). 

Saffron Walden Corporation. 

8t. Marylebone Council (borrowing 
powers for ры of M. E. S. Co.). 

Shipley U. D. C. (extension of area). 

Shropshire & Worcestershire Electric 
Power Co. (certain Mid-Shropshire 
districts). 

Shropshire & Worcestershire Electric 
Power Co. (various North Worcester- 
shire districts). 

Skipton U.D.C. (supply of fittings, ex- 
emption of electric supply liability in 
certain cases). 

Southgate U.D.C. 

Stratford-upon-Avon Corporation. 

Bunderland Districts (County of Dur- 
ham E P. D. Co.). 

Sutton - in- Ashfleld U. D. C. 

Swindon (lighting and tramways). 

Tamworth Corporation. 

Tavistock (T. & District E.8. Co.). 

Thornbury R.D.C. 


Trowbridge and  Bradford-on-Avon 
(Western Electric Distributing Cor- 
ration). 
atford U.D.C. 


Walton-upon-Thames Urban Е.В. Co.). 

Widnes Corporation (alteration of 1901 
order). 

Withnell Gas Co. 

Whickham U.D.C. (transfer of powers). 

Yardley R.D.C. 


Electric Tramways and Light Railways. 


Altrincham U.D.C. 

Barrow-in-Furness (tramways and 
supply of electricity for traction). 

Bishop Auckland, Shildon and Spenny- 
moor (United Kingdom Tramway, 
Light Railway and Eleol. Synd.). 

Bournemouth Corporation (extension 
of time and new lines) 

Brighton Corporation (new lines). 

Bristol Tramways & Carriage Co. 
(extensions). 

Calverley U.D.C. 

Chesterfield Corporation (new lines 
and extension of lighting area). 

Coulsdon R.D.C. 

Devonport & Plymouth Light Кай. 
ways (D. & Dist, Tramways Co.). 

Dewsbury Corporation. 

Dewsbury & Ossett Light Railways 
(Yorkshire Elec. Tramways Con- 
struction Synd.). 

East Cheshire Light Railway. 

East Ham II. D. C. 

Folkestone Corporation. 

Great Yarmouth Corporation, 

Guildford Light Railway (West Surrey 
Light Railway Co., Ltd.). 

Harrow Rosd and Paddington Tram- 
муз Co, (powers and transfer 


to 
Metropolitan Fileo, Tramway, Ltd), 


Mid-Cheshire (Co.). 

Middlesbrough, Stockton-on-Tees and 
Thornaby (Imperial Tramways Co., 
new lines). 

Morley and District Light Railways 
(Yorkshire (Woollen District) Elec- 
tric Tramways, Ltd.). 

Newcastle-upon-Tyne Corporation. 

Oseett Corporation. 

Penarth, Cardiff and Dinas Powis 
(New Co.). 

Plymouth Corporation. 

Preston and Blackburn (New Co.). 

Preston, Chorley & Horwich Tram- 


ways Co. 

Preston & Lytham Tramways and 
Tramroad (New Co.). 

Radcliffe U. D.C. 
lighting). 

Rochdale Corporation. 

кошо & District (Empire E.L. & P. 

.). 
Rotherham Corporation 


(tramways 

and lighting, various). 

8addleworth & Springhead (Б. & B. 
Tramways Co., ahandonment). 

pt. Albans Corporation (transfer to 
St, Albans and р.Е,8. Co.) 

Bnowdon and Bettws-y-Coed Lt, Rly, 
(Ny Wales Power and Traction Со, 


(tramways and 
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Electric Tramways and Light Railways (continued), 


Hope & Castleton Light Railway (new 
company). 

Ilford U.D.C. (tramways and lighting) 

Isle of Thanet Electric Tramways and 
Lighting Co. (street widenings in 
Ramsgate, &c.) 

Leeds Corporation (lighting and 
tramways). 

Leyton (U.D.C.) tramways and lighting 
(various). 

Liverpool Corporation (extensions). 

Llanelly U.D.C. (transfer of lighting 
powers of U. D. C., & of L. & District 
E. L. & T. Co., and tramwe ys of the 
Llanelly Tramways, Ltd., to B. I. and 
Helsby Cables, Ltd.). 

L. C. C. (various lines). 

London, Camberwell & Dulwich Tram- 
ways Co., Ltd. (electrical and other 
powers). 

L. U. Tramways Co. (new lines in 
Middlesex, Bucks & Surrey). 

Manchester Corporation (many new 
lines, also supply of energy to out- 
side authorities, &c.). 


Boothill Nether U. D. C. (tramways, 
generating station, refuse destructor). 
Southport & Lytham Tramroad Co. 


(extension of time). 

Stretford U. D. C. (Tramwaye & 
Lighting). 

Sunderland Corporation (New lines). 

Sunderland Corporation (New lines). 

тову (Dolter Electric Traction 


Tyneside Tramways & Tramroads Co. 
(Various running powers as to New- 
castle, &с.). 

Wallasey U.D.C. (tramway & lighting). 

Wardle U.D.C. (reconstruction and 
electrification of lines when ao- 
quired), 

Watford and District Tramways Co. 
(extension of time) 

West Riding (New Company). 

Woking & Bagshot Light Railway 
(West Surrey Light Rly. Co., Ltd. 
Wolverhampton Corporation (Tram- 

ways and lighting). 


Electric Power, Railway and Miscellaneous, 


Baker Street and Waterloo Railway 
Co. (Further powers), 

Barnet District Gas & Water Co. (pro- 
tection against electrolytic action). 
Charing Cross, Euston & Hampstead 

Railway Co. (Further powers). 
Cheshire Electricity & Power Gas Co. 
Crystal Palace District Gas Co. (Pro- 

tection of mains, &c., from electro- 
lytic action ; also regulating price to 

be charged by Beckenham U.D.C. 

for electric current). 
Derbyshire & Nottinghamshire Elec- 
tric Power Co. (Various powers). 
East London & Lower Thames Electric 

Power Co. 

Gloucestershire Electric Power Со. 

(Stroud, Nailsworth & Dureley). 
Great Northern & City Railway (Ex- 

tension of time). 


Manchester with the Victoria Uni- 
versity. 
& Yorkshire Electric 


Lincolnshire 
Power Co. 

L.U.T. (1901), Ltd., Electric Railways 
to connect with the M. D. R. Co.'s 
Hammersmith Station. 

Metropolitan District Railway Co. (Ex- 
tension of time, subway to Albert 
Hall, c). 

Metropolitan Railway Co. (Financial 
powers, sale of superseded rolling 
stock). 

North & South Woolwich Eleotrio Rail- 
way (New Со.). 

North Staffordshire Railway Co. (Elec- 
tric railway and canal traction). 

Post Office Sites. 

Yorkshire College, Leeds (Merging 
into the Victoria University of York- 


Incorporation of the Owens College. sbire). 


Those of our readers who wish to consult the complete notices of 


any or all of these applications, will fiad them in tbe last three or 
four issues of the London Gazette. 


CORRESPONDENCE. 


Letlers received after first post on Wednesday morning cannot appear 
until the following week. 


Steam Turbo-Generating Plant. 


I am sorry to note in Messrs. Belliss & Morcom's last 
letter & series of assertions relating to the use of superheat 
in turbines without any attempt at substantiation or the pro- 
duction of a solitary example to support their case, but I am 
quite content to leave Mr. Wilkinson to defend the state- 
ments he has made relative to the use of superheat in tur- 
bines and reciprocating engines. 

If, however, Mr. Morcom will give figures and specific 
instances of “the continual increase of clearance due to wear 
and distortion,” I shall be very pleased to follow the matter 
further. 

Turning to the Cambridge trials, I am here able to deal 
with figures and facts. I thank Mr. Morcom for accepting 
my correction for vacuum, but as yet he does not say how 
much he is prepared to allow for the absence of a separator 
near an engine situated (I speak from memory) 75 to 80 ft. 
away from the boilers. This is surely worth from 1} to 2 
per cent. Prof, Ewing certainly thought so. 

Now as to the value of vacuum per inch. Mr. Morcom 
says I am wrong; he further states I have omitted to notice 
* the fact” that “the benefit or loss per inch increases as 
the vacuum is reduced." Whilst I must decline to accept 
the former statement, I willingly plead guilty to the latter. 
Regarding the table published, 1 have seen it in full. My 
first letter to you was based on actual cases which came 
within my own observation, and to justify my figures I send 
you a set of curves as follows :— 

A, Rankine cycle, showing the theoretical quantity of 
steam required per Kw. at 150 lbs. pressure with varying 
vacua. 

B and C, Consumptions of two turbines under the ваше 
conditions of steam pressure and vacuum. 

D, Curve of figures from published table. 

It will be noticed that my cases follow closely the curva- 
ture of the theoretical line. As to D, not only is the curve 
concave, but if produced to the level of actual atmospheric 
consumption, 84 Ibs. per Kw. (as shown by curve О), it 
shows that there is no difference between atmospheric exhaust 
and 19 in. of vacuum. I must here leave your readers to 
judge if I am * wrong." Cre c que | 

Mr. Minshall’s paper gives some interesting resulte of 


high speed reciprocating plant. The tests Mr. Morcom 
refers to are, I take it, on pages 208-9, Vol. cli., Min. Proc. 
Inst. C.E. 1 sincerely congratulate the builders on such 
excellent resulte, For the past year I have been engaged on 
the design and manufacture of somewhat similar engines, as 
well as turbines, and can, therefore, fully appreciate the 
value of the figures. I would, however, remark on these 
trials that they were both presumably carried out on the 
same site and under equal conditions as to steam pipes, 
separators, &c., but after the remarks on my difference of 
vacuum, I am surprised to find that at full load on the re- 
trial the vacuum was 27:8 against 25°75 originally. Is this 
worth 4 per cent. per inch ? 

The average B.H.P. consumption full load is 19°3 lbs. 
against 19:4 originally, or } per cent. better, whereas the 
I. H. P. consumption was 18:16 against 17:8,an increase of 
4°96 per cent. Most engine builders ask (ога margin of 


Coal. | ОП and | Works 


| Load 
sold. | I stores. | costs. 


Btation. | factor. 


Steam Tu bines :— 


t 
П 


Newcastle-on-Tyne. .. 95,587,500 18) $ 03°) 3 88) $ —3) 2 
Newcastle and District.. 1,619,671 6915 | 19 S | 1599115 11:66 | 
Cambridge.. .. .. | 419005' 66. "14 rg 1.57 p~ 918 LS 
Bcarborough — .. .. 431.777 '5 © OR |% 16115 9845 | & 
West Bromwich .. . 285,848 55)» 11)5 110)» 9+7 15 
Steam Engines . | © | М | < | М 
Leeds te ae e. | 4,448,650 | 2) j O3 2 8 1299173 
Bootle Шы on эш 1,619,129 | 41 É '08 | | 70 = 198-44 = 
Taunton .. $ 646,278 70 06 ‚105 12" be 
Yarmouth .. ..  .. | 418,091 | 1881 | 283 | & 202| 974 | $ 
King's Lynn 286,679 9 Ё 09 J 126) 4 1558 ) f 


* Assumed, + Not available. : Not included in average. 


5 per cent. on the в.н.р. of new engine trials, presnmably on 
the ground that until the corners are ground off, the machine 
is not complete. "Therefore, should not these first trials be 
reduced by 5 per cent., and so represent the state of the 
engine after, say, one or two months’ running? We should 
then have a 5 per cent. deterioration in the B.H.P. con- 
sumption as well as the r.H.P. Not so a turbine—the 
I. H. P. to B. H. P. if the former could be measured, is the same 
at the outset of its life, as at any time thereafter. 


Lbs. of steam per KW. at 150 Ibs. above atmosphere. 
N 
> 8 


0 12 16 
Vacuum in inches. 


Lastly, Mr. Morcom’s comparison of turbine and recipro- 
cating stations; I have a very high regard for the excellent 
tables published by our technical Press on electricity station 
returns ; the friendly rivalry inepired by them has done more 
to extend Messrs. Belliss & Morcom’s and the business of 
the firm I have the honour to represent, than even the 
excellency we both claim for our wares. They must, how- 
ever, be used with judgment and care. 

I am sorry Mr. Morcom does not allow an advocate to 
show that turbines are equal to engines witbout a charge of 
quibbling (an unkind word). However, I must again appeal 
to your readersto judge my case. Let us first consider what 


^ 
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we are trying to arrive at :—The merits of steam turbines 
compared with reciprocating engines for electricity supply 


under similar conditions. 

I resign my case unreservedly for three stations Mr. 
Morcom selects, Steam turbines cannot compete with 
reciprocating engines as regards economy of steam, unless 
they are, first, condensing, and secondly, of units over 
200 H.P. On these grounds I am sure Mr. Morcom will 
allow me to strike out Blackpool and Morecambe from his 
list on the first ground, and Melton Mowbray on the second. 
I have been fortunate in obtaining a copy of the report of 
the meeting of the Newcastle-on-Tyne Electric Supply Co., 
which has the largest installation of turbines in this country, 
and from it I take the cost of coal, works coste and output. 
This brings the turbine stations up to five. The reciprocating 
stations must be reduced accordingly. I delete Halifax 
corresponding to Blackpool, and as Salisbury is partly a 
turbine (water) station, I think I may also omit that. Darwen 
i8 а continuous current and battery station, and hardly com- 
parable with Scarborough. A watering-place of exactly the 
same output is afforded by Yarmouth. I have added a 
column of figures, of the value of which Mr. Morcom may 
not be aware—namely, load factor, and omitted total costs, as 
management, rent, rates and taxes hardly concern steam 
engines. 


The result of my table is to show that a station which 
was all reciprocating and оѓ a power of 3,000 Kw., in one 


year, by. adding 4,000 Kw. of turbo plant, reduced its costs 
for coal from 48d. per unit to 18d., and works coste from 
98d. to 38d., holding the record for all Great Britain. 

Of the remaining four stations, three turbine stations are 
superior in coal, whilst the load factor of the corresponding 
four reciprocating stations is 70 per cent. better. 'The cost 
of © oil, waste, water and stores is hardly comparable, in- 
cluding, as it does, boilers, dynamos and mains. The same 
may also be said of repairs and renewals. 

I trust my quibble may be pardoned, and I think my 
reading of the published results of such turbine stations as 
exist, when compared with the same number of as nearly 
equal conditioned reciprocating stations as I can find—80 
per cent. of which are also selected by Mr. Morcom—goes to 
prove that the distance ahead of the steam engine is un- 
doubtedly uncertain, and is possibly represented by a figure 
with a minus sign in front. 

John H. Barker, M.Inst.C. 


Loughborough, November 30th, 1908. 


While I am quite able to defend and maintain my position 
on the above matter, provided the controversy is carried out 


on fair and legitimate lines, I beg to protest strongly against 


the tactics resorted to by Messrs. Belliss & Morcom, Ltd. 

In the first place, although at the outset of my last reply 
I frankly accepted the correction they made as to the steam 
consumption of their Leeds engine as given to me by the 


city electrical engineer (small though that correction was), 


and also expressly declared that the figures given in my paper 
were, to the best of my knowledge, correct, Messrs. Belliss 
ignore these facts and insert the following inaccurate state- 
ment in their letter :—“ We called the statements extracted 
from his paper misleading because these incorrect statementa 
че largely i in his argument. As he does not in his 
reply dispute the inaccuracies, the previous letter stillfapplies 
to the facta." Det oon 

After this apparently wilful or careless neglect of facts, 
I trust Messrs. Belliss will cease to make reference in general 
terms to alleged inaccuracies on my part unless they point 
out exactly where the inaccuracies are. 

The difficulties which Messrs. Belliss suggest with regard 
to working turbines with steam superheated within practical 
and economical limits are purely imaginary, and appear to 
indicate а very restricted knowledge indeed of the subject 
under discussion; perhaps it will be useful to state for their 
information that the clearances in the turbine are arranged 
to allow for expansion due to superheat, and if on occasion 
saturated steam is used, the economy is not let down to any 
greater extent than in the case of reciprocating engines 
designed to run with superheated steam, running п satu- 
rated steam, and probably not so much. Exe .y what is 
meant by the maximum possible superheat 1 am unable 
to say, but it is an undoubted fact that turbines give no 


trouble when working with superheated steam, whereas the 
troubles with reciprocating plante on high superheats are 
many. 

It is true that I prefer to compare results * under actual 
daily working conditions” and to have “the outcome of 
every day practice," but the table inserted in their letter 
gives neither one nor the other; there are so many addi- 
tional factors controlling the figures given therein as to 
render them valueless and irrelevant to the subject under 
discussion. 

Two pointe only I will mention in.conneotion with the 
tables given by Messrs. Belliss & Morcom. | 

1. The stations named as employing reciprocating engines 
are in every case much larger than the turbine stations with 
which they are compared, and almoet without exception have 
a much better load factor. 

2. Every station named as a steam turbine station was at 
the time covered by the figures given, employing obsolete 
turbine plant, excepting West Bromwich, which at that period 
was quite a new works; Shipley, another modern turbine 
station, is not mentioned at all, and the costs at both these 
works will compare very creditably- with the costs given for 


the works employing reciprocating eteam engines. 


I will, however, submit a proposal to Messrs. Belliss which 
is quite relevant to the present controversy, viz., that Messrs. 
Belliss select any 300-Kw. alternating current plant running 
on superheated steam and driving ite own condensing plant, 
and of which they have manufactured the engine. The 
plant selected shall have been in daily work on a lighting or 
traction load for the past two years without any renewals or 
repairs to the pistons and valves, This plant to be tested on 
full, half and quarter loads by an independent engineer. I 
will arrange to place a steam turbo set of the same output 
and which fulfils the same conditions, at the disposal of the 
same engineer for a like test, and the steam consumption 
per kilowatt output on both tests shall be published in the 


. technical press. It shall be a condition of this contest that 


both Messrs. Belliss and myself shall have representatives 
present at the tests. 
In conclusion, will Messrs. Belliss say what extra clearance 
they give piston valves for 600° F. superheat ? 
Geo. Wilkinson. 
Harrogate, November 30ih, 1908. 


It would be an interesting contribution to the controversy 
at present proceeding in your columns on the relative merita 
of steam turbines and reciprocating engines if someone would 
explain the reasons which have induced the authorities at 
Blackpool to go iu for reciprocating engines of the * high 
speed self-lubricating type" for their present extensions, 
after using steam turbines exclusively for so many years. 

Truth Seeker. 


Groundless Fears. 


Traveling to-day on the City and South London under- 
ground electric railway, I noticed that the fittings holding 
the incandescent lamps in the interior of the car are alive, 
and I was informed by the attendant that he is in the habit 
of receiving shocks in “almost all the cars” sufficient to 
throw him on the floor. I do not want to alarm the public, 
but think attention should be drawn to this state of things, 
which may be due to bad wiring. If it is, some very serious 
calamity might happen, the nature of which I need not point 
out. The cars, being constructed mostly of wood, fit very 
closely to the shape of the tunnel, and there would be no 
possibility of getting out, should this appear desirable. 
Perhaps this letter may cause the engineers responsible to 
put things right in time to prevent serious accidents. 


Ө. Е. Heyl-Dia, 
Consulting Engineer, 
Stretton, near Warrington, 
November 25th, 1908. 


[Our correspondent appears to have been the victim of a 
hoax on the part of a gossiping conductor. We have 
personally investigated the question, and are satisfied that 
his fears are groundless. On account of the importance of 
the matter, we have fully dealt with it in our leading 
columns.—Eps. ELEC. Rev. ] 
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The Parallel Running of Alternators. 


I should like to make a few observations on Mr. Hopkin- 
gon's remarks, on the influence of frequency on the parallel 
running of alternators. 

Mr. Hopkinson commences by quoting me correctly, but, 
as he goes on, he inverts the substance of my remarks, and 
thereby extends their scope further than I intended. I did 
not say that two generating seta, differing only in that one 
has double the number of poles as the other, may be expected 
to perform equally well as regards the effect of uneven 
turning moment, but that, in view of the information at 
present available, there is no reason to think that (as is com- 
monly stated) one of the sets ought obviously to run better 
than the other one. Possibly further research may afford 
such reasons, but, as things stand at present, I think that 
the matter should be regarded as an open question. 

The whole question of the “ practical rule," of courte 
hinges on whether the proviso assumed by Mr. Hopkinson— 
viz., that the angular deviation, due to uneven turning 
moment, is the same when coupled to bus- bars ав when dis- 
connected—is justified over the wide range of actual prac- 
tice. If this be so, I agree with Mr. Hopkinson, that the 
low frequency set ought to operate the better. But is there 
yet any reliable evidence that this condition is usually ful- 
filled in the case of actual generating sets of ordinary pro- 

rtions? Has the natural period of actual large machines 

en determined experimentally by which I mean deter- 
mining the displacement-torque curve experimentally, as, if 
this is known, the matter resolves itself into a simple 
mechanical calculation ? То calculate the natural period 
from the constructive data of a machine is a complicated 
process, and, in the absence of comparison with experiment, 
it is difficult to say how far such calculations can be relied 
upon. My own estimates of the natural periods of a number 
of existing large machines, calculated from such data as 
happened to be available, tend to show that the natural 
period is not so different from the period of а component of 
the turning moment curve as to enable one to accept the 
above-mentioned proviso without further inquiry. But I 
submit that the matter ought not to be regarded as settled 
without experimental data of actual displacement-torque 
curves, a8 this would eliminate a mass of calculation. 

As bearing on the general question, I may describe an expe- 
riment on the cyclical variation of speed of a 1, 000-H. p. 
slow speed generating set. A sensitive tachograph was 
employed which recorded to a small scale the cyclical varia- 
tion of speed during each revolution of the engine. The set 
was first run by itself on а water resistance and a tachograph 
record taken. Immediately after, the set was paralleled on 
the station bus-bars with others with which it ran satisfac- 
torily in parallel, and it was then loaded up to the same 
amount as before. The tachograph then showed a very 
much increased cyclical variation. I have not, at the 
moment, got the curves at hand for reference, but, as far as 
I remember, the proportion was about double. That is to 
say, the angular deviation, when coupled to bus-bars, was 
about twice as much as when running disconnected. 

A general conclusion cannot, of course, be drawn from an 
isolated observation of this sort, but this will, at least, serve 
to show that practical cases do arise, in which the conditions 
are very different to those implied when the “practical rule” 
is made use of. 


H. C. Leake. 
Plymouth, November 29th, 1908. 


Fair Trade? 


I have the honour at present of representing a German 
firm of electrical engineers in England, and a few days ago 
we had the pleasure of quoting a North of England firm for 
a number of three-phase motors. The party in question 
informed me at our first interview, that the only thing they 
were disposed to give to a German would be a kick (the 
word “kick ” being preceded by some flowery language not 
usually found in Nuttall's), and the only thing that, would 
induce them to give the order to а foreigner, or in other 
words, the price of their patriotism (?), would be about £100. 
That is to say, our price for the machines would require to 
be somewhere about this amount less than the lowest tender 
submitted by a native. As our firm is not given to 
indulging їп what our  Protectionist friends call 


* dumping," we quoted the machines at a fair price. This 
price, however, did not appeal to our clients as being of the 
dumping-down order, so the order for the machines was 
passed on to a very old-established firm of electrical 
engineers whose works are not a hundred miles from 86. 
Paul's, but, unfortunately, the said works are not capable— 
oris it the designers ?—of turning out three-phase motors. 
Don't presume, however, that they are incapable of executing 
the order ; on the other hand, they will deliver the machines 
much quicker than if they had commenced making them 
themselves. They at once pass the order on to their dear 
friends (curse them) in the Fatherland, who probably have 
sufficient standard machines of this type in stock to despatch 
at once to the North of England, % London, of course, at 
which place they find а resting place for a day or во to 
receive the Brt/ish finish in the shape of the name plate of 
our old-established friend. What's in a name ? the 
poet said. Not much, perhaps, but a nameplate is a most 
important item in the manufacture of an electric motor. 

have heard of a lot of different kinds of trade lately, 
such as ** Free, Fair and Fairer Trade," but I should like to 
hear what Mr. Chamberlain’s supporters would call this— 
was going to say new form, but as the majority of electrical 
engineers know, it is not new, as I could mention more than 
half-a-dozen well-known British firms who are doing the 
same thing, viz., getting the highest price from their clients, 
who think they are supporting home industries, when they 
are simply putting more profit in the pocket of the British 
employer, and less work in the hands of the British 
employé. I must apologise, dear Mr. Editor, for trespassing 
so far on your very valuable space, and at the same time 
thank you in antivipation for inserting this letter. 


Fiscaliteur. 


Waste of Energy in Tendering. 


As manufacturers of electrical machinery, we have read 
with interest the letter of Mr. Dykes on the above subject, 
and, as his proposal seems to us unjust to his clients as well 
as to manufacturers, we should like to make a few remarks 
thereon. 

First, we fail to see the reason of the discussion being 
started. We are not aware that this was done by anyone at 
present connected with a manufacturing firm ; and, though 
manufacturers may вее the expenses of their estimating 
departments growing as a result of “cross tenders," we 
believe that they have not grumbled, and look upon it as 
one of the necessary expenses entailed in the getting of 
business. 

Secondly, lel. us ask Mr. Dykes how, if his idea had been a 
fait accompli 10 years ago, he would have liked it if the firm 
he was then managing had not been among the chosen six for 
certain jobs that they got ? 

Thirdly, suppose usera of electrical plant were to turn 
round and form a “ ring,” and say they would only ask for 
advice from one or other of a list of six consulting engineers, 
and Mr. Dykes’s firm was not on that list, how would he feel 
then? Не would probably have the mortification of seeing 
the names of men on that list who had a much inferior 
training than himself, and had little or no experience; and 
why ?— because they “advertised” in some of the artful 
ways known to some consultante, “did the heavy,” and 
“ gassed " a lot. 

The position Mr. Dykes might then oocupy would be 
analogous to that of manufacturers who might be barred if 
his own suggestion were carried out. 

The suggested monopoly of six is unfair to the purchaser, 
because it is open to these manufacturers not to quote the 
lower prices they would if they were in open competition. 
It is also liable to increase prices if those six put their heads 
together. 

Further, the consultant tends to stultify his own know- 

ledge, аз, were the job open to competition, there might be 
some firm who. could show better resulta on tests, or more 
advanced methods of construction, &c., than any of the 
“ віх.” : 
As “ R. A." says in his reply, the six would probably be 
the biggest firms—in other words, “ Protection " for those 
who are big enough, or sufficiently known to, or able to 
ingratiate themselves with, this or that consultant. 

* Duncan Watson is quite refreshing in talking of th 
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“existing evil.” Things must have altered a lot if sending 
& guinea or two, obtaining a specification, and spending 
hours in estimating, &c., in a genuine attempt to get work 
are thus to be described ! 

The instance Mr. Dykes gave of a contractor coming in 
with a price after all tenders жеге “in” is not a new 
departure, though fortunately rare, and [the engineer, in 
cases that have previously happened, has generally informed 
his client and then returned the previous tenders to each 
firm, with a note giving the reason and asking for fresh 
estimates ; this, to our mind, is the only fair way. 

Summing the matter up, it seems to us that, if the con- 
guitant is to do the best for his client, he certainly ought to 
put specifications out to open tender, thereby getting the 
lowest price and finding out new ideas or methods as pre- 
viously mentioned. The job should be given to the lowest 
tenderer provided he can demonstrate to the consultant that 
he has carried out similar work before satisfactorily, or that 
he can show by an inspection of his works, designs and 
methods of manufacture, coupled with any croes-examination 
the consultant may care for, that he is able to carry out the 
work satisfactorily, although he may not have done anything 
quite as large before. 

In conclusion, might we suggest to some consulting engi- 
neers that it is hardly a gentleman’s action or courtesy to 
receive tenders for plant, never acknowledge them and never 
let the tenderer know to whom the job has been given. 

_ Again, in the case of the lowest tender not being accepted, 
in common fairness to that tenderer he should be informed 
of the reasons why his tender was not accepted. 

X. 


(Messrs. Duncan, Watson & Co. have sent us а copy of 
certain recommendations passed by the Institution of Heat- 
ing id Ventilating Engineers last year, with a view to 
obta wing uniformity of practice in the preparation of plans, 
specifications and estimates, and checking the evils arising 
from the variable and uncertain methods of obtaining 
tenders for work. The Institution recommended that, con- 
tractors should decline to tender unless they were supplied 
with scale drawings free of cost, and that contractors in- 
vited to tender for work done should be paid out-of-pocket 
expenses for travelling, &c. After the sealed tenders had 
been opened, all at the same time, no other tender should be 
considered ; tenders might be withdrawn in case of error, but 
in no case amended. If guarantees were required, the 
individual who prepared the scheme should alone be held 
responsible, Architecte should see that the terms of agree- 
ment were equitable. Payments should be completed within 
six months of the completion of the work. 

These recommendations are obviously perfectly equitable 
and just, and, we understand, have had most beneficial 
resulte, It is not long since the Institution of Electrical 
Engineers devoted much time to the compilation of & some- 
What similar code of model general conditions; whether 
these have been availed of to any great extent we cannot 
вау, but there can be no doubt that the question needs 
further attention.—Eps, Erxc. Rev.] 


Variable Speed Continuous-Current Motors. 


Referring to my old friend, Mr. Ralph's, letter re the 
above, I do not think there can be any difference of opinion 
between us as to the value of irs control. 

For the work he describes, which I take to be in connection 
with special machine tools, speed control over a wide range 
is the first consideration. In most machine-tool shops speed 
contro] is of more importance than economy of power. The 
сові of power in such cases bears so small a proportion to the 
total costs of the product that even a saving of the whole 
cost of fuel might not be so great an advantage as an increase 
of 25 per cent. in output, and this can be obtained by 
careful design of the speed regulating arrangements. 

The point I wished to emphasise was, however, that 
there is a tendency to put wide speed contro! in the fore- 
front on every possible occasion, and push special and com- 
plicated systems, when the desired results can be obtained 
with standard apparatus, 

I am still of opinion that for the usual run of either 
machine tools or printing machines & speed range of 2 to 1 


in the motor meets most cases. In many cases this permite 
of a range of 4 to 1, as a printing machine can be *' double- 
rolled," and & machine tool back-geared. 

If in a special case the motor has a double-wound armature, 
а range of 8 to 1 is then possible, and with a three-wire 
system 16 to 1, and all this without recourse to anything in 
the way of needless complication. 

In penning the short article to which Mr. Ralph refers, 1 
had in mind cases in which costly and unsatisfactory speed 
controlling arrangements have been fitted where no variation 
of speed is required, although the works owners had been 
persuaded by the electrical engineers that it was necessary. 

This is in a printing works. The manager, в man of 
Some 30 years' practical experience, tells me that he can 
do almost everything on one speed, and when he has special 
work on, requiring a slow speed, he can “double roll his 
machines, and work at half speed for that particalar job. 

Before he adopted electrical driving, he had already thrown 
out his speed cones and substituted plain pulleys, and in his 
opinion most other printing works could do with one speed 
by proper management. After a few years’ experience of 
electrical driving, he is so absolutely convinced that variable 
speed control is a costly fad and a delusion, that he is going 
to throw the whole system out, and revert to the one-speed 
arrangement. 

And this is in a office turning out all kinds of work, from 
the finest three-colour work to plain bill heads. 

Now, whilst I recognise to the utmost the enormous 
advantages offered by variable speed motors, it is useless to 
attempt to push speed control down the throat of a man who 
will prove to you, out of the mouth of every machine-minder 
in the place, that with the option of a dozen speeds about 
90 jobs in every hundred are run on one speed, and the odd 
10 per cent. can be got by “ double rolling the machines. 


Frank Broadbent. 
4, Queen Street Place, E.C., 
November 8015, 19038. 


Single-Phase Traction. 


To your editorial, “ Electrical Traction on Railways,” I 
beg to offer a few remarks. The Union motor, that ів, а. 
geries-motor with compensating brushes and with a special 
low-tension speed control, is there introduced as the only 
motor which fulfils the seven severe conditions you impose. 

Now, as to my own motor :— | 

1. The conductor is single, and does not interfere with the 
tracks, 

2. The primary voltage is high— 5,000 to 10,000 volts if 
necessary—so that all the energy necessary for fast trains 
can be collected. 

3. The system is suitable for main lines and for suburban 
traction, and two or more working pressures can be used. 

4. The system lends itself to use on locomotives, motor- 
cars or multiple-unit trains. | 

5. The controllers are on the low-tension ezclusively and 
their handling is no matter of skill. 

6. The acceleration has been compared size for size with 
that of the best direct-current motors and found equal in 
practice; the power factor will be mentioned later in this 
letter. 

7. The motor reverses and brakes, and can lake direct 
current from special lines or from batteries. 

These statements are only a corollary from my article in 
the ELECTRICAL Review, November 6th and 13th, and I, 
therefore, was surprised to see that your article had been 
drawn to convey the impression that the Union motor fills 
those conditions for the firat time. The fact is, that the 
greatest part of your statements apply with equal force to 
my motor. 

As to the power factor, we have only the vague statement 
that the complete. Union system would probably show a 
power factor in the neighbourhood of 0:9; I have experi- 
mentally proved that, for в much smaller output (30 н.р.) the 
global power factor averaged 0:8, so that the difference 
between series motors and compensated motors is not а 
demonstrated fact yet. A theory by M. Osnos farther 
shows that the short-circuiting brushes do not assure a unit 
power factor generally, and that such compensated motors 
are—as regards the power factor—subject to limitations 
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from the frequency and from the air-gap even as any simple 
series-motor is. | 

For all commutator motors the frequency will be chosen 
lower in practice when the output of each motor is greater ; 
40 cycles may be consistent with а 40-H.P. motor; but to 
say that any periodicity can be used as far as the motor is 
concerned, is to equivocate unless the curves of, say, 125-H.P. 
equipment for 40 cycles be shown. 

The same holds as to the commutation ; it is well-known 
that the commutation difficulties of & simple series-motor 
disappear af synchronism in а compensated, motor ; but for 
any other speed the difficulties are simply s/ifted from the 
series brushes lo the short-circuiling brushes. 


| Dr. George Finzi, M. I. E. E. 
Milan, November 24th, 1903. 


[ We have much pleasure in inserting this letter from our 
esteemed correspondent, whose courtesies to the British 
Electrical Engineers on their visit to Italy will not soon be 
forgotten by those who enjoyed his acquaintance, Although 
we have seen Dr. Finzi’s motor in his works, we have not seen 
it running under load, and cannot, therefore, speak of it with 
the same confidence as of the Union motor. We need not 
кау, however, that no one will be better pleased than our- 
selves when, as we hope, we are able to write as favourably 
of Dr. Finzi’s motor.—Ens. Enkc. Rev. | 


What are we coming to? 


I cannot refrain from addressing a word or two to you on 
the subject of the following advertisement which appears in 
your current issue :— | 

ANTED.—An Improver to arc lamp trimmer. Person ap- 
pointed will have opportunity of learning other branches of 
outside work. No wages to commence. | 

When one reflects upon the electrical status of the average 
arc lamp trimmer, the amount of wages tbe job is usually 
worth (lucky man who gets 30s. per week), and the fact 
that any amount of proficiency in this work is not regarded 
as a qualification for higher and more remunerative branches, 
one is amazed at the remarkable effrontery of the offer. 
The literally nominal salary of nothing for what is regarded 
in electrical circles as practically unskilled labour! What 
are the other branches of outside work" so ambiguously 
referred to in the advert.? Washing the globes, presumably, 

or, by way of change, painting the standards. 
Ch, sons of gentlemen throughout the length and breadth 
of this tight little island, give ear unto the appeal! Неге is 
в sinecure awaiting the asking. You only need good refer- 
ences, a capability for hard work, and you will be welcomed 
with open arms into this cathedral city, where you may 
fatten on the lavish emolument of nothing per annum. 

What are we coming to ? | 

M-ar CUS. 


Arc Lamp Litigation.—Jandus Arc Lamp and Electric Co., 
Ltd., v. Are Lamps, Ltd. | 


The trial of the above action, which the Jandus Co. have 
widely advertised as brought against us for infringement of 


their patents, has been postponed solely on their application. 


We were fully prepared, and expected that the case would 


have come on for trial last week; this would have been so 


but for the Spp ication made to Mr. Justice Kekewich on 
18th inst., when counsel on behalf of the Jandus Co. stated 
that, as his clients had come to the conclusion that neither 
of the patents sued on in the action could be supported in 
their present form, it would be necessary to apply to amend 
both specifications, and for that purpose the trial would 
require to be postponed. To this course the jadge (Mr. 
Justice Kekewich) consented on the following terms, viz. :— 

1. No further advertisements or threats to be issued by 
the Jandus Co. 

2. No claim to be made by them for damages for any in- 
fringement up to the date of order. 

8. The costs of the application an all costs occasioned 
by the Jandus Co., having sued on invalid specifications, to 
be paid by them to our company in any event. 

4. All amendments to the specifications (which can only 
be by way of disclaimer) to be made within four months. 

We shall prosecute with all possible speed our defence in 


this хаа. and endeavour to bring the matter to a satisfac- 
tory end as speedily as possible. | 

13 the 5 the indemnity which we have already 
given to our customers will be continued in respect of all 
lamps supplied, or to be supplied. | 
Arc Lamps, Ltd. 

W. J. Davy. 

London, E.C., November 27th, 1903. : 


Technical Instruetion. 


I do поё know, nor yet care, whether your correspondent 
“ Arc” ever received an education at a technical college, but 
his absurd letter in this week's REVIEW shows that he does 
not know much about the methods of those institutions. 
Does he really suppose that the whole instruction given at 
these colleges consists of the rubbing of glass with cat’s fur 
and the expert manipulation of pith balls? If so, let me 
inform him that he is mistaken. This gentleman, too, must 
have come across a remarkable set of individuals in the 
course of his career. He has never met anybody, who has 
received such technical instruction, who is able to apply 
Ohm's law to practical problems. 

What a remarkable thing! Mr. Swinburne wisely said 
that science must be a “ knowledge of nature as utilised by 
man.” Your correspondent admits the truth of this state- 
ment, yet а simple process of reasoning " drives his keenly 
obeervant mind to the conclusion that most of the technical 
instruction in this country is an absolute farce. Dear me! 
However simple this process of reasoning may be, it is too 
complicated for me. Would this gentleman like to have all 
technical instruction abolished? Let me state that the 
colleges in this country are formed to give instruction both 
in theoretical and practical science. He will find them fitted 
with workshops and laboratories, as well as with lecture rooms, 
where the “pith ball exercises” are taught. True, these 
fundamental exercises and experiments may be of no practical 
use to the student in his future career, but, nevertheless, 
everyone must start at the bottom of the ladder in any pro- 
fession, if success is desired. It is useful to the student to 
know how the laws, which he is taught, were found by simple 
experiments, and these give him an insight into the methods 
adopted by the great men of science, who, by such simple 
experiments (which * Arc" classes as useless knowledge) 
have built up the practice of engineering. The student must 
learn “ cause and effect.” The knowledge of one alone is 
useless, A man cannot learn everything by theoretical 
knowledge alone, nor yet dlone by practical experience. 
Surely, the true knowledge of nature consists in the true 
knowledge of the cause and effect of her phenomena. 1 
will not go further into tbe matter, but will state 
that Lord Kelvin recently said that the student in engi- 
neering ought to spend half his time of study at the 
University and half in the workshop. It is this man who 
deserves the appointments, about which Arc" complains, 
and not the man who is crammed alone with theoretical or 
practical knowledge. І, therefore, think that ** Arc" has 
gone a little too far in saying that the former is a human 
encyclopzedia of useless information." 

W. L. Turner. 


— ͤ — 


I read with interest T. R. 's“ letter and also your remarks 
re the above in this week's issue. | 

My experiences in connection with ап appointment as 
workshop instructor at one of the metropolitan polytechnics 
may be of interest and tend to prove why technical 
instructors receive such comparatively small salaries. 

On two occasions I applied for the appointment of work- 
shop instructor in “house wiring and fitting " at one of the 
metropolitan polytechnics, but was unsuccessful, although 
ud time I was selected to attend before the governing 

у. 
The appointment was again open this summer, but before 
it was advertised I was approached by the principal with a 
view to ascertaining whether I was still available. Being 80 
I replied, and subsequently attended, with one other candidate, 
before the governors. My opponent, who was successful, is а 
fant well-known consulting engineer, who is in practice a8 
such. 

It may interest you to know that the fee for the term (one 
night a week) works out well under E1 per week, and 
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without troubling you as to the duties and requirements of 
the appointment or my qualifications for the same, I may 
only say that I am convinced that a skilled electrical 
mechanic could fulfil them, and that at least I claim to be. 

If, therefore, technical authorities can procure consulting 
engineers willing to receive shillings per week for their 
services as workshop instructors, is it not unreasonable to 
expect them to pay adequate salaries to instructors and 
demonstrators for the higher-grade appointments ? 

In conclusion, may I ask—presuming that consulting 
engineers, acting with philanthropical views of improving 
future electrical artisand, take up these minor appoint- 
ments—would 
dignity of their profession if they held the same without 


remuneration ? | 
Rejected. 


Heating Capacity of Electric Radiators. 


We have read with interest the correspondence on the 
* Heating Capacity of Electric Radiators,” together with 
the editorial note in your issue of to-day. You say, 
* Radiators compete only in durability, elegance, conveni- 
ence, prime cost and similar features; on the score of 
efficiency one is every bit as good as another." 

Taking the word “efficiency” in its broad sense, we 
venture to differ from your opinion, since a radiator which 
thoroughly warms the air in a given space without scorch- 
ing it or taking the moisture from it, can surely be considered 
more efficient than one which has these objectionable 
featares. In this direction we claim greater efficiency for 
the radiators made under our system, which provides for a 
large heating surface and а comparatively low temperature 
(about 180? Е.). 

For a parallel we may consider the question of heating 
by hot water pipes as opposed to steam pipes, a question 
which has often been discussed, and in which the former 
method seems to have the greater weight of popular 
opinion. 

The Electric and Ordnance 
Accessories Co., Ltd., 
R. F. HALL, Manager. 


Birmingham, November 27th, 1908. А. 


[We appreciate the view of our correspondents, who dis- 
tinguish between a radiator working at a high tempera- 
ture and one at a low temperature. But why are these things 
called radiators?’ It would seem that they ought to be 
called convectors,” for on this view they act by convection 
rather than by radiation. It is evident that the same 
volume of air passed slowly through & low temperature 
apparatus can be heated to the same extent ав if it were passed 


rapidly through a high temperature apparatus; but though 


the relative humidity " of the air will be reduced by the 
warming operation, the amourt of moisture present cannot 
be altered, whichever method of heating be adopted. If the 
“© relative humidity ” of the air is to be maintained unaltered, 
water vapour must necessarily be added to it artificially, no 
matter what system of heating be employed. As for 
** gcorching " the air, while we do not dispute the possibility 
of affecting its taste or freshness by over-heating, we doubt 
whether this effect is ever met with in praetice.— Eps. 
ELEC. Rev.] ia 


With reference to the lettera appearing in your last issue, 
we at once plead guilty to the great crime of having a 
printers' error in the list in question. The word “ radiator” 
ought to have been used instead of lamp.“ In the first 
issue of the price list the correct word is used. 

To Messrs. Verity our apologies and thanks are due for 
calling attention to the unfortunate mistake. 

We agree with you that the statement of © 80 per cent. 
efficiency " and “ the requirement of }th of Board of Trade 
unit "' are meaningless; but, on the other hand, we must 
ask you to pardon us for differing from you in your state- 
ment that “ on the score of efficiency one radiator is every 
bit as good as another." 

It might as wel be suggested that with an equal con- 
sumption of current, one motor, arc, or incandescent lamp, 
is as good as another. What we state is not at all pre- 
posterous.” We claim, and maintain, that owing te its 

construction the Pheonix heater must have а superior 


it not be more in keeping with the 


efficiency, and that there is no electric heater on the market 
that can be repaired quicker or аб less cost. 

We do not expect to convert our opponents, but the 
importance of heating by electricity is so great that we make 
the following proposal :—Let any maker of electric heaters 
supply a heater for comparative tests; the cost of same to be 
borne by the unsuccessful competitor. You, Mr. Editor, 
to appoint a suitable expert and to fix the conditions. Of 
course it is understood that all competing stoves must con- 
sume or “diesipate” the same number of watts. The 
result would show the best heater on the market. 


Falk, Stadelmann & Co., Ltd., 
G. E. SARE. 
London, December ist, 1903. 


Electrice Shocks on Flat-Back Switehboards. 


I think that Н. W. C.“ could with advantage have mace 
his remarks in your last week’s issue somewhat clearer, and 
more to the point. He states that :— 

^ [t must also appeal to many engineers in this country 
with a sense of gratitude to our British firms who, in spite 
of the extra cost thereby involved, have set themselves 
steadfastly against switchboards with backs and such-like 
dangerous places." 

There should certainly be as few ‘ dangerous places” 
about a switchboard as possible, but it is a matter both of 
opinion and experience as to what constitutes a ** dangerous 
place.” It is certainly a truism that the more space you 
can allow for, and tle more open to inspection you can 
make switch-gears, the better; and therefore, for low- 
‘tension switchboards, it is certain tbat a *'flat-back switch- 
board," round which there is a clear passaye-way for the 
engineer-in-charge, has a considerable advantage over a 
* cellular backless switchboard," which is generally built 


into the wall in such a manner that the parts which carry 


current are hidden away from view, and cannot be got at 
without dismantling a considerable portion of the switch- 
board. The above must hold gocd to an even greater extent 
with а properly designed flat-back high-tension switchboard 
if all current-carrying parts are inaccessible from the front, 
i.e., from the position of ordinary control, and if the back of 
the board is built up in the form of а chamber or room, to 
which authorised and competent persons only have access, 
for the purposes of inspection, &c. 

The matter of ease of repair" is a point whicb, 
apparently, H. W. C.“ bas not borne in mind in his 
ad vccacy of cellular backless boards, as it is an obvious fact 
tbat repairs can be more easily made to gears that can easily 
be inspected than to those which are confined in a small 
built-up space (and accidents, due to carelessness, &c., can, 
and do, occur with both types of boards). 

On one point I am in entire agreement with H. W. C.,“ 
and that is in his condemnation of wooden frameworks ; but 
I trust that he is not under the impression that all, or even 
the majority, of flat-back boards are built on wooden frames. 
This, I can assure him, is an enfire mistake. 

Percy B. Hall. 

Prestwich, November 28th, 1908. 


Applicants Please Note. 


I notice in your last issue, under the above heading, some 
notes of advice to electrical engineers desiring to change 
their positions. | 

While quite agreeing with “ Selection ” in his remarks re 
Btating full particulars as to age, training, &c., I think that . 
these particulars would be furnished in а fuller manner if 
the applicants had occasionally some reply from the com- 
panies advertising. 

I may state, in my own cate, I have recently been endea- 
vouring to improve my position, and in the course of my 
endeavours I have had occasion to answer a large number 
of advertisements. The proportion of answers I have had 
is very small indeed, and I think it must be very dishearten- 
ing to any applicant to be treated іп the same way. I 
would therefore ask, through the medium of your columns, 
that advertisers should have the courtesy to let their appli- 
canta know the result of their applications. 

| Unanswered. 
E 


——h— aaa 
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Cheap Labour. 


After reading for many weeks the advertisements for 
“ Persons Wanted” in the ELECTRICAL Review, I have 
come to the conclusion that it would be to the benefit of 
everyone if there was в clear understanding as to the meaning 
of Assistant, Junior Assistant, Improver, &c. Take, for 
instance, the case of & small town with the corporation 
owning both the gas and the electrical concerns, they have 
one committee and the gas manager attends the meetings, and 
there is the so-called assistant who attends to all electrical 
matters; in this case 2% advises the committee on electrical 
matters if the manager is only an authority on gas? Would 


it not be better to give credit to the assistant and give him 


the name of electrical engineer ? 

Then there are advertisements for * Shift Engineers” at 
27s. per week, and in one case I noticed it was only 24s. ; if 
a firm want a labourer they should state that, if an enyineer 
with electrical knowledge as well, I am sure they can afford 
to pay more than the above. There must be a wide meaning 
in the term “engineer,” or is it that our trade is crowded 
out with men who accept these small salaries for the sake of 
having the name ? Surely an engineer would not be attracted 
by the great amount of money offered by some firms, 

It is not often I see an advertisement for an tmprover to 
an arc-lamp trimmer, but such a person is “ wanted" in last 
week's ELECTRICAL REVIEW; the salary offered is nil, but I 
suppose the experience to be gained is splendid. If a firm 
are losing money it is no reason why they should expect their 
work done for nothing ; most, if not all, of the paying oon- 
cerns of to-day pay the largest salaries and they get а good 
return. 

I should very much like to hear the opinion of others on 
this subject, especially those who can eris! and keep happy on 
nothing, 


Kendal Electricity Works. 
December 1st, 1908. 


S. C. M. 


Design of Direct Current Machinery. 


Having read with interest Mr. Fynn's first instalments on 
the “ Design of D.C. Machinery I should like, if you will 
permit me, to ask one or two questions regarding the parti- 
cular type of carbon brush gear which he advocates, and an 
illustration of which was given in last week's REvIEW, viz., 
the inclined type for machines which run continuously in 
one direction. Mr. Fynn states that the commutator should 
rotate against the inclination of the brush. Now, although 
T have often heard this question discussed by engineers, I 
have never heard a really satisfactory reason given why this 
method should be adopted in preference to running with the 
inclination. As far as my limited experience goes, the former 
method always seems to give rise to more noise, and also to 
require more pressure to be put on the springs to ensure the 
brushes making efficient contact. However, no doubt Mr. 
Fynn will be able to clear this point up for me, if he will 
kindly spare time to do so. 

Willing to Learn. 


The Multiple Supply System Patents. 


J note in your issue of to-day a communication from Mr. 
C. H. R. Thorn regarding the patents on the multiple supply 
railway system. If Mr. Thorn refers to his British patent 
No. 2,393, 1908, which contains some points of interest and 
value, he will find that all of these details were patented long 
before the date of his application, and that pending patents 
on the system refer to matters in no wise relating to his 
invention. 


Multiple Supply. 
November 27th, 1903. ii 


Refuse Destructors and Electricity Works. 


I am obliged to you for the notice you have taken of my 
letter. The question of combined works is only involved во 
long as it is dealt with as between electricity department and 
lestructor department, instead of from the broad standpoint 
of gain or loss to the community. | 

I am obliged to you for your kindly hint not to forget that 


boilers, economisers and steam pipes are not required in а 
destructor ; it is a small matter, but to the point, that a 
boiler is & necessity in-a modern destructor. 

I will also endeavour not to forget that boilers, steam 
pipes and economisers are sometimes used in electricity 
works, that both electricity works and destructors require 
chimney stacks, buildings and land space, that where steam 
is obtained from the burning of refuse wages are saved in 
stoking boilers with ооа], and that a manager is needed to 
superintend both works, to mention only a few of the 
points needing consideration when the advantages or other- 
wise of combined works are being discussed. 
W. P. Adams. 


[We agree that the community gains as a whole ; bat we 
have pointed out that it is at the expense of the electricity 
department, which is erroneously supposed to benefit by the 
combination.— Ens, EL. O. Rkv.] 


[Names or MAKERS WanTED.—A correspondent wants to 
know the name of the agents for the Bayliss patent carbon 
brush holders in this country. Another asks for information 
as to the makers or patentees of Dr. Timms's electric furnace 
for assay work,— Ens. ELEC. Rev. ] 


OBITUARY. 


Sirk FREDERICK BRAMWELL. 


Ir is with great regret that we have to record the death of 
Sir Frederick Joseph Bramwell, which took place in London 
on Monday last, the 30th ult. Some eight years ago Sir 
Frederick had a paralytic stroke, from which, however, he 
recovered most marvellougly. The immediate cause of his 
death was cerebral hemorrhage. Thus the second seizure 
was fatal, and the engineering world has suffered a loss 
which it could ill afford. Sir Frederick Bramwell was, in 
many respecte, a unique figure in the annals of his great 
profession. Not only was this so in his personal appear- 
ance, which was most striking, but his peculiar bent of 
mind stamped him at once as being a man of more than 
ordinary pre-eminence. When it comes. to be considered 
how marvellous were the times through which he lived—he 
was born a year before our late revered Queen—it is 
astonishing how intimately he was connected with all the 
various scientific and engineering discoveries of that age of 
progress. It is said that he greatly deplored his ignorance 
of all things scientific, and yet this must have been the 
modesty characteristic of the man, for those who knew him 
best were aware of the intimate knowledge he had of many 
subjects both inside and outside of his profession. The ease 
with which he acquired knowledge, and knowledge of an 
intricate nature, was supreme, and that which he once 
acquired he never lost. His memory in certain directions was 
of the most retentive and acute type. He could with ease fix a 
date to anything which had happened within his own expe- 
rience. This faculty served him in most excellent stead. To 
the ordinary human being to have to refer back some 80 or 40 
years and yet to have a distinct and accurate remembrance of 
any particular event must seem to involve a well nigh super- 
human effort. Yet Sir Frederick has been known not only 
to place а particular happening in ita own year, but even in 
its proper month. And this not once alone, but times and 
again. Perhaps this great gift of memory was the leading 
secret of his successful career. He could never forget a thing 
when he had once mastered it. It must be added also that 
having once encountered a subject, be it ever so involved, 
he mastered it. 

It is well known that his elder brother, Baron Bramwell, 
after being a successful advocate, became a celebrated judge. 
Sir Frederick shared with him much of the judicial instinct. 
He was certainly the foremost, arbitrator in engineering sub- 
jects of his day, and it must be admitted that his findings 
were impartial and met with universal approval It is the 
sign of a great mind to acknowledge oneself in error if the 
occasion arises. This wasa noteworthy characteristic of Sir 
Frederick, We have known him to listen with patience to 
the explanations of men much younger than himself, when 
some subject was in dispute, and readily to own if in the 
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first instance he had been in error. Another attribute 
possessed by Sir Frederick Bramwell was the quickness with 
which he made up his mind. On those who knew him well 
this trait made a deep impression. He always knew what 
he wanted and could give in few words such instructions that 
no-one had the least difficulty in producing the desired result. 
Lastly, but certainly not least, he was possessed of the most 
genial and kindly temperament. No one knew the full 
extent of his benevolence. There are many who will have 
only too great a cause to regret his loss. 

In his time Sir Frederick filled many parte. He was a 
Londoner born and bred ; few knew their native city better 
than he. His father was a banker; but Sir Frederick did 
not follow in his steps, preferring to carve out a career of 
his own. Of schooling he had but little, according to 
modern ideas, for he was apprenticed at the age of sixteen, 
and was worked very hard, as apprentices were in those 
days. There was but little theory then ; it was all practice, 
and experience was hardly earned. But he was an engi- 
neer born, and to him all the work was a delight. It 
was not often, however, that he would mention the earlier 
years of his career, and when he did so the brief references 
would lead to the inference that the battle of life in the 
beginning was not any easier than with the rest of humanity. 
Indeed, there were times of something nearly approaching 
hardship, and it was not till long after middle life that 
Sir Frederick could be said to have approached the condition 
of being a wealthy man. 

After his apprenticeship, he became head draughtsman in 
the shop where he served his time ; then he was manager at 
a works in the Isle of Dogs, and finally, after one or two 
further changes, he commenced business on his own account 
in the year 1853. He was then 35 years of age. He 
had then been married five years to his cousin Leonora Frith. 
It was an uphill fight, his private practice, but after 
some five or six years the tide turned, and from that 
time onwards success was assured. Sir Frederick's pro- 
fessional life will always be remembered by two things, his 
success ав а scientific witness and his eminence as an arbitrator. 
In either capacity he came into contact with nearly every 
scientific discovery of his lifetime. The scope of his practice 
was wide. He was chairman of an electric lighting com- 
pany, chairman of a water company, and consulting engineer 
to a railway company. He was a recognised authority on all 
subjects relating to water supply. He was a designer of 
sewage schemes. He had much to do with telephones in the 
early stages of their existence. Many matters electric were 
frequently referred to him. His attainments were recognised 
in the form of honorary degrees by four Universities— 
Oxford, Cambridge, Durham, and McGill. He as early as 
1873 received the much-coveted honour of being created a 
Fellow of the Royal Society. For 15 years he filled with 
marked ability the post of Honorary Secretary to the Royal 
Institution. He was а member of the Institution of Elec- 
trical Engineers, and had been a distinguished President of 
both the Institution of Civil Engineers and the Institution 
of Mechanical Engineers. He was intimately concerned, by 
reason of the position he held on the Council of the Society 
of Arte, of which he was at one time chairman, with all the 
great exhibitions of the last 25 years. In his capacity of 
member of the Court of the Goldsmiths’ Company he 
was appointed to the governing Board of the City and 
Guilds of London Institute. He took the greatest possible 
interest in the Technical Institute, which the Gold- 
smiths’ Company founded at New Cross, and among 
other things he completely designed the electrical equipment 
at this place. His own country house was electrically lit 
with an installation of his own designing, in which he took 
great interest. He was a member of the Court which 
inquired into the 7Aunderer explosion in 1879, and two 
years later was made one of the two lay members of the 
Ordnance Committee. He belonged to the British Associa- 
tion for nearly 40 years, and was President in 1888. His 
knighthood was conferred in 1881 and his baronetcy in 
1889. It was not by any means only in engineering that 


his name was known and revered. Не was, for instance, 


much concerned with the Patent Law Bill legislation in 1882. 
It would, however, take far too much space even to enumerate 
the many directions in whieh his great energy and ability 
found employment. 

A busy, successful and long life came to an end in his 


eighty-sixth year. His loss will be regretted by a number 
beyond the ordinary, for his was a nature which endeared 
him to all with whom he came in contact. 

The funeral is to be absolutely private, and will take place 
to-day at Hever, the parish in which Sir Frederick’s country 
house is situated. The memorial service will also be held 
to-day at St. Margaret’s Church. 


LEGAL. 


KmianT v. THE ISLE or Мант ELECTRIO LiGHT AND Power Co. 
(Continued from page 859.) 


EVIDENCE was given on both sides, and occupied the Court on 
Thursday, Friday, Saturday and part of Tuesday. The evidence 
being concluded,: 

Mr. Younces, K. C., on behalf of the defendants, submitted that 
plaintiff had made out no case. 

Mr. Justice Јосе said that to his mind it was no use saying there 
was no nuisance. 

Mr. YousaGER said the defendants had never said that. What 
they said was that the nuisance was incidental to the starting of 
the engines, and was not of such а character as entitled the plaintiff 
to commence the action. They said there had been no nuisance 
since October 2nd, and that the nuisance to the plaintiff 
had at all times been exaggerated. The case put against the 
defendants was а continuing nuisance up to the date of the trial. 

Mr. Justice Joxon: A recovering nuisance—that there has been а 
continuous use of the dynamos. . 

Mr. YOUNGER said the nuisance had been shown by many wit- 
nesses to have been almost no nuisance. The plaintiff was not 
entitled to absolute quiet. | 

Mr. Justice Joyce said the case was a very serious опе for the 
defendants— more serious to them than to the plaintiff. 

Mr. Younces said that undoubtedly was so. Не did not know 
where the defendante would be if an injunction were granted. 

The learned counsel then proceeded to deal with the evidence, 
his analysis of which oocupied several hours. He quoted cases to 
show that an injunction could only be granted where a nuisance 
was continued and prolonged, and not where it was merely of a 
temporary character, and incidental to the completion of a building. 
He added that the writ in the action wasactually issued before asingle 
unit of electricity had been supplied to anyone but one customer 
for two hours, and the legal proceedings were commenced in the 
face of letters in which defendants stated that they were doing 
everything possible to get rid of the nuisance. The plaintiff gave 
the company no chance to get rid of the difficulties always inci- 
dental to works of this kind. The object of the plaintiff, he 
suggested, was to take advantage of what she believed was a nuisance 
at the time, so that the defendants might not have the opportunity 
of setting things right before the writ was issued. Under these 
circumstances he submitted that the'action was absolutely pre- 


mature. 
(To be continued.) 


BUSINESS NOTES. 


Electrical Wares Exported. 
Winx вноша Dec. 2ND, 1902. | "жишк mwprmG Dec. Ist, 1903. 


Bangkok .. Value £63 | Alexandria Value £22 
Bombay ° ws ds .. 882 Amsterdam к СА .. M 
Brussels  .. T vd T 85 Antwerp. lec. fuse .. eS H 
Buenos Ayres oe Ke . 2,004 | Bombay... - Em os BB 
is Teleg. mat. .. 100 Buenos Ayres or es vx 255 
Caloutta ee ee ee ee 285 cutta о ө ею ee ee 2,419 
Cape Town 408 js Teleg. mat. .. ex 201 
Colombo ss is ёа 79 Canada (ria States) E T 92 
Durban E ae ss . . 2,064 Саре тота ae 22 ч .. 1,309 
" Teleg. mat 1,842 Colombo ae ^ at 103 
Flushing ae 10 Delagoa Bay we T - 208 
Hamburg ee es se B4 " »  Teleg. mat. . 1,287 
ii Teleg. mat. .. is 76 Durban Vis "T .. 848 
Hong Kong. os $5 sa 25 East London 147 
Kure .. > sa ба . . 168 Flushing $a SQ 50 
Le Treport. Teleg. mat. .. 200 Hamburg. Teleg. mat... si 50 
Melbourne .. ee rS a 21 Hong Hong.. is is s7 13 
Mossel Bay.. - M "t 12 ge Teleg. mat. ©% 95 
Nagasaki ee ae ee ee 25 Madras ee ee ee oe 299 
North Atlantic. Teleg. cable.. 20,400 Malta vi 26 m oe 17 
Ostend es ee se ee 21 Melbourne ee es ee ee 30 
Perth.. si 219 Monte Video vs ЯР. .. 108 
Port Elizabeth А e. 65 Napier is sa x oe 50 
Santiago ee es ss 86 Perth M 5% sa ju 
Singapore .. ack . 206 Port Elizabeth .. $3 - 87 
Sydney T. ee T .. 887 . з гш ae 24 15 
Wellington se ee ese eo 406 ot er am е 6 ee ee eo 
oe és ee ©% de E 
Sin re .. oe wo ee 
кый Teleg. mat. .. ee 89 
Stockholm. Teleg. wire - 184 
Sydney ee oe oe ee 2,094 
iy Elec. cable oa 2,900 
Trinidad А ee oe ee 25 
Total T £29,090 Total . . £14,502 


Foreign Goods Transhipped. 
| New York. Elec. apprts. Value £102 
For Sale.—At Manchester, on December 10th, Messrs. P. 
Huddleston & Co. will offer for sale by auction a variety of electrical 
apparatus, of which some particulars appear apong our advertise- 
ments to-day. 
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Тһе “ Ring Pulley.— The pulley we illustrate below 
has the boss, árms and inner ring cast in one piece. If is then 
split in halves, the irregularity of the fracture making a close and 
interlocking joint when the arms are bolted together. The boss is 
then bored and the ring turned on its face to afford a true surface 
on to which ¢he wrought-iron rim is riveted. It is stated that the 
combination of the ring with the two arms and the close joint 
gives great strength combined with lightness, while the turned ring 
secures a true- running pulley. The makers—the “ Unbreakable 
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RC 
erte 


Pulley and Mill-Gearing Co., Ltd., West Gorton, Manchester —are 
building all their pulleys of 10 in., 12 in., 14 in., 15 in., 16 in. and 
18 in. diameter on this patent Ring principle, using two rings 
for pulloys over 10 in. wide. In comparison with wood pulleys, а 
great advantage claimed for the Ring construction is the 
absence of the air-fanning caused by the wide arms of the wood 
pulley. The company’s agents in most large towns stock this new 
type of pulley. 

Milan Exhibition, 1905.—We have received а сору of 
the programme and regulations of the International Working Hall 
for Industrial Arts from the committee having this department of 
the Milan Exhibition under arrangement. British electrical and 
engineering firms who are disposed to take space for the exhibition— 
in operation—of their various mahufactures and processes should 
communicate with the Secretary of the Committee, Piazza Paolo 
Ferrari, 4, Milan. 


Catalogues and Lists,—A catalogue of electrical 
accessories for the present season has just been issued by Musszs. 
SPERRXN & Co., LTD., of Hospital Street works. It is a wholesale 
price list, and abounds in illustrations of lamps and holders, 
brackets, electroliers, pendants, bell pushes, switches and so on. 
The prices have been generally revised, and in some cases reduced. 

Mxssns. JOHN SPENCER, LTD. of Wednesday, have issued the 
“ 22nd " edition of their catalogue of iron and steel tubes, including 
arc lamp-posts, trolley standarde, central station steam piping, also 
steam, water and gas fittinga. 

Tum Ілхоггти Co., of 47, Victoria Street, S. W, have sent us a 
leaflet giving particulars and prices of their Linolite " fittings, in 
zinc, copper and aluminium. 

From Mr. A. V. Youna, of 37, Walbrook, E.O., we have received 
а pamphlet describing his apparatus for the purification of water by 
electricity. The process and apparatus are claimed to be very 


simple. The principle involved is the enforced passage of the im- 


pure liquid in close contact with a series of alternately positive and 
negative mefallic electrodes, by which the impurities are attacked 
and dissociated from the pure liquid and immediately separated 
from it by gravitation. Whenapplied to boiler plants, it is claimed 
that this purifier will (1) effectively pwify and soften impure or 
hard water; (2) effectually prevent any scaling in boilers or tubes; 
(3) reduce coal consumption from 10 per cent. to 20 per cent. 

A fally illustrated list of milling machines and milling cutters 
has been sert to us by the Hess Mach Co., of Philadelphia. 

An advance copy of a new circular describing time-switch appa- 
ratus has been issued by Messrs. Vanpam, Marsa & Co., Lrp., of 
Upper Priory, Birmingham. It is claimed that these switches may 
be relied upon for sure and regular action under all conditions within 
the limits of such adevice. The operations are obtained by a simple 
mechanical means, set in motion by strong clockwork, and the 
switch mechanism is not such that it affects the ordinary time- 
keeping qualities of the clock; the working parts, outside the actuel 
clock, are practically run by friction, so that they cannot be thrown 
out of gear in the operation of setting. Oaly one dial is employed 
to set and effect all actuations; the setting pointers are worked 
direct, without gearing; and it is stated that the instrument works 
automatically for а full week without attention, and by an attachment 
which can be applied in the larger ty pes of switches, if desired, the 
operator setting the time pointers is ensured against omission to re- 
wind the clockwork. These time switches are claimed to save an 
enormous amount of labour and expense in current, &c. Reference 
is made to an example, where 26 of the firm's smallest switches were 
applied on a system of arc lighting; before their use it was necessary 
to employ two men to go over the whole area, covering about 
17 miles of road each day, to switch on and then "off" the various 
circuits; after the adoption of the time switches, the services of 
these two men were practically altogether difpensed with, and this 


without taking into account the very considerable saving in current 
By their use, street and other public lighting can be run off the 
ordinary supply distributing maine, entirely dispensing with the 
services of a lamplighter or switchman. All that is necessary is 
that the time switch shall be wound up once a week by the lamp 
cleaner on his ordinary rounds. Since producing their first simple 
form, Messrs. Vandam, Marsh & Co. have been called upon for very 
many adaptations of the time switch, so that they now have between 
20 and 30 distinct types and varieties. The present catalogue 
contains illustrations and particulars of the types which have been 
more generally adopted. The list goes on to detail the mercury 
contact type, the metallic contact, meter (change-over), and variable- 
rate meter types. 


Litholite,—Messrs. Hunt & Hess, of the Grove, Hackney, 
N. F., who are manufacturing Litholite," recently submitted samples 
tothe Westminster Electrical Testing Laboratory for testing, ard wa 
have received a copy of the report stating the results obtained in 
tests for insulation resistance and dielectric strength. On to each 
side of a disc 84 in. diameter and 0:327 in. thick was pasted а diec 
of tinfoil of 4 in. diameter. А guard ring, also of tinfoil, was 
pasted round the edge of the disc to intercept leakage. The in- 
sulation resistance hetween the two discs was measured and found 
to be 67,000 megohms with a testing pressure of 1,500 volta. Оа 
disconnecting the guard ring, the same figure was obtained, showing 
that surface leakage is negligible under normal conditions. The 
sample was next immersed in salt water for 24 hours, and after 
wiping off the surface moisture, but not otherwise drying, it was 
tested again, and the result was 60,000 megohms with the guard 
ring connected, and 600 megohms with it dieconnected. In this 
case the surface leakage was some 100 times the leakage through the 
material. The sample was then left standing in a free current of 
air for three hours to dry, but was not baked, aud when tested 
again the result obtained was 67,000 megohms with the guard ring, 
and 60,000 without it. The surface leakage was thus about 10 per 
cent. of the leakage through the material. It is thus claimed that 
the material is practically non-absorptive of water, has a high 
specific resistivity which is well maintained after immersion in 
water; and although there is a certain amount of surface leakage 
when first removed from the water, yet this is вооп stopped as the 
surface dries by natural means. The specific resistivity of the 
sample from the above figures works out to 6,550,000 megohms per 
centimetre cube at a temperature of £8° F., when subjected to 
a testing preesure of 1,500 volte. The dielectric strength was 
measured by applying an alternating pressure of 120 cycles per 
second between the two tinfoil discs. The sample broke down with 


`а pressure of 36,000 volts, having withstood 35,000 for a period of 


five minutes previously. 


Electric Pumps for Heysham Harbour.—The Mid- 
land Railway Co. has just ordered from Messrs. Merryweather and 
Sons, of London, two sets of electric '' Hatfield " pumps, each of 
42,000 gallons per hour capacity.  T'hese will be fixed at the new 
depót at Heysham Harbour to supply the fire main system. 


Books Received.—'* Ornamental Turning," Vol. i., by 
J. H. Evans. London: Guilbert Pitman. 3s. 6d. net. 

“The Story of the Atlantic Cable," by Charles Bright. 
George Newnes, Ltd. 1s. 

“Traite Practique de Telecommunieation Electrique," by Ed. 
Estaunié. Paris: Ch. Dunod. 1904. 20 fr. 

" Kalender für Elektrochemiker sowie Technische Chemiker und 
Physiker for 1904.” Beilage zum Kalender fur Elektrochemiker 
for 1904," edited by Dr. A. Neuburger. Berlin: M. Krayn. Mk. 4. 

“The Localisation of Faults in Electric Light and Power Mains," 
24d edition, by F. Charles Raphael. London: The Electrician 
Printing and Publishing Co., Ltd. 7s. 6d. net. 

" Science Abstracts,” sections A & B. November 25th. London: 
E. & F. N. Spon, Ltd. 1s. 6d. each net. 

“ Geometry for Technical Students, by E. Н. Sprague. London: 
Crosby Lockwood & Son. 18. net. 


Trade Announcements,—On Saturday last the address 
of the Ore Concentration Syndicate, Ltd., the Metallurgical 
Engineering Co,, Ltd., and of Elmore & Elmore was changed to 
Broad Street Place, London, E C. 

Mr. Frank Crawter, who has represented the Chloride Electrical 
Storage Co., Ltd., in London for the past seven years has been 
appointed manager of the sales department at Clifton Junction, 
Manchester. His place in London will be taken by Mr. E. W. T. Ward, 
late of the British Westinghouse Co. 


Liquidation.— The Electric Installation Co., Ltd., is 
winding up voluntarily, with Mr. R. V. Critchley, of 6, St. James's 
Square, Manchester, as liquidator. Creditors should send the usual 
details to him by January 13th. 


St. Louis. — Those of our readers who contemplate paying 
a visit to next year’s great exposition at St. Louis will be interested 
in an illustrated handbook which has been prepared by Dr. C. M. 
Kurtz, assistant chief of the art department, and issued by the 
authorities. It is, as it claims to be, a connected story of the 
exposition, its inception, plan and scope; а view of the various 
steps towards its realisation," containing photographs of the leading 
personages now engaged upon its organisation. 


Technological Dictionary.—Messrs. Newnes regret 
ihe delay that has occurred in the issue of the first parbof their 
Technological Dictionary, but owing to the numerous references 
and verifications which had to be made, the publishers are com- 
pelled to delay the publication of the first number until January. 
Particulars of the work have been given in our advertisement 
pages, but Messrs. Newnes will be pleased to send a complete 
prospectus on application. 


London: 


* 
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Electricity in Gas Works,—The chairman and 
directors of the Sutton, Southcoates and Drypool Gas Co., accom- 
panied by Mr. J. Holliday, their engineer, recently paid a visit to 
the La Villette gas works of the Paris Gas Co. They were shown 
the electric machines for charging and discharging the retorts, 
which are at work in the large retort houses, of which they made a 
careful and critical inspection. They then proceeded to Bruges to 
inspect the De Brouwer. On their return to England Mr. Holliday 
drew up his report, and, acting on his advice, the directors have 
placed an order with the Electric Turbine Co., Ltd., for a complete 
installation of the Paris machines, including also the necessary 
coal hoppers, coal conveyors, hot coke conveyors, all driven elec- 
trically. The Whessoe Foundry Co. Ltd., of Darlington, who 
are the sole manufacturers, have the work in hard for completion 
by May next. | 


Australia,—The Australian Customs authorities have 
just given a decision to the effect that electrical search lights are 
for purposes of import duty, to be classified as '' Machinery and 
‚йр aaco, п.е.і, Electrical,” the duty being 12} per cent. ad 
valorem, 


Imports of Foreign Electrical Machinery.—The 
imports of foreign electrical machinery into this country during the 
past month amounted to £37,720, bringing the total for the ten 
months ending with October last, to £467,738. 


Accumulator Factories.—The Home Office regulations 


respectiog the arrangement of factories in which the manufacture 


of accumulators is carried on come into force on January 1st, 1904. 
Copies may be obtained from Messrs. Eyre & Spottiswoode. 


Forthcoming Book.—Messrs. Whitaker & Co. will 
publish next week “ Electric Traction: a Practical Handbook on 
the Application of Electricity as a Locomotive Power," by John Н. 
Rider, chief electrical engineer to the London County Council 
tramways. This work will deal with the various systems of con- 
struction, and the apparatus, generating plant, &c., used in electric 
railways and tramways. 


Bankruptcy Proceedings.—A receiving order has 
been made on debtor's own petition in the case of W. H. Hooley 
and J. W. Talbot (Hooley, Talbot & Co., electrical engineers 
and contractors, of Regent Street, Rugby). The first meeting 
and public examination are to take place at Coventry on 
December 7th. The Official Receiver (Mr. E. T. Peirson, 
Coventry) has issued а summary, which shows gross liabilities 
£339, of which £271 is expect:d to rank. The assets, after 
deducting preferential creditors’ claims, are estimated to pro- 
duce £107, leaving a deficiency of £164. In the separate estate of 
Hooley, the deficiency is given as £2 16s., and n that of Talbot 
£1 1s. 11d. Debtors give as the causes of failure “insufficient 
capital, delay of the Urban District Council in supplying electric 
light, and loss upon a contract owing to the action of one of our 
customers." ' 

А receiving order has been made on а creditor's petition in re 


J. W. Storr, electrical engineer, Dudley. 


The last day for receiving proofs for dividend payment in re J. P. 
Child, electrical engineer, Woolwich and Plumstead, is December 
15th. Receiver, Mr. A. Mackintosh, 24, Railway Approach, S.E. 

On Friday last à receiving order was made in Bradford County 
Court against Cecil Wray, electrical engineer, of Simes Street, 
Bradford. 


Exhibition of Electrical Machinery. — А large 
number of gentlemen connected with collieries, shipyards and 
engineering establishments in the Northern Counties visited the 
works of Messrs. E. Scott & Mountain, Ltd., at Newcastle, on 
Saturday last,, November 28th, to inspect some new electrical 
machinery which that firm has recently completed. The chief 
item of interest was an enclosed three-crank compound steam 
engine of 400 1E P. fitted with one high pressure cylinder, 
164 iv. diameter, two low-pressure cylinders, each 183 in. diameter, 
with a stroke of 10 in., this engine giving the н.р. stated above with 
a steam pressure of 100 lbs. per sq. in., when running at а speed of 
350 revolutions per minute. This engine is fitted with the firm's 


latest system of forced lubrication, which consists of a valveless oil | 


pump delivering oil to all bearings and working parts and is 
complete with powerfal crankshaft governors and steam separator. 
The engine is direct coupled to one of the firm’s three-phase alter- 
nators constructed to give an output of 250 kw. аба pressure of 500 
volts per phase, with a frequency of 50 cycles per second, this gene- 
rator being of the revolving magnet type, with stationary armature 
and direct coupled exciter. The whole plant is of massive construc- 
tion, and weighs in all about 40 tons. The engine and generator 
mentioned above have bser built to the order of Messrs. Bolckow, 
Vaughan & Co, Ltd, and will supply current to one of Messrs. 
Scott & Mountain's three-phase induction motors of 100 effective 
H P, which is driven by ropes on to one of the same firm's three- 
throw horizontal ram pumps, fitted with gun-metal.rams, each 
10 in. diameter, With a stroke of 15 in., and delivering 500 gallons 
per minute against a vertical head of 400 ft., and for supplying 
current to one of the firm’s three-phase induction motors of 100 
effective н.р. which drives a 6 х 15 three-throw pump, delivering 
250 gallons per minute against a head of 1,602 ft. This plant has 
been constructed to the order of Messrs. the Harton Coal Co., for 
their Bolden Colliery, near Sunderland. The same firm also had on 
view some other machinery, including one of their combined 
enclosed two-crank compound engines of 150 тн.р. direct coupled 
to a four-pole continuous generator of 65 Kw. capacity, which is 
being made to the order of the Northern Counties Electricity 
Supply Co., also other pumps, engines, generators and motors, both 
of the continuous and alternating current type, | 


ELECTRIC LIGHT AND POWER NOTES. 


Ashford.—The Ashford and District Electric Supply Co. 
will shortly apply to the; B. of T. for a prov. order to light the 
ares. 


Baden.—The works of the Electro-Metallurgical Co. at 
Courtepin, near Fribourg, has recently started taking a supply 
of energy from the Government power station at Fribourg. Three- 
phase alternating current is supplied at 16,000 volts and trans- 
formed down at the company’s works. 


Bantry.—The Town Commissioners have resolved to 
obtain information from engineers in regard to the lighting of- the 
town by electricity. 


Basingstoke.—The U.D.C. has favourably considered 
the report on the electric lighting of the town by Messrs. Baker, 
Lees & Co., and will apply for power to borrow £25,000 for E.L. 
purposes. 


Boston. — The В. of T. has asked the U.D.C. 
whether it intends to carry out its prov. order for electric 
lighting. The Council has replied asking for a years’ extension 
of time. 


Bothwell.—The Uddingston District Electrie Lighting 
Co. will apply to the B. of T. for powers to supply electrical energy 
in the district. 


-Bradford-on-Avon.—The U. D. C. will not oppose the 
application of the Western Electric Distribution Corporation for a 
prov. order for E L, but protective clauses will be demanded. 


Brixham.—The U.D.C. has engaged Mr. E. S. Saunders, 
of Bristol, to report on а scheme for lighting tbe town, at а fee of 
£50; but ifthe scheme is not proceeded with his fee will be £25. 


Bucklow.—The R.D.C. has accepted the offer of Messrs. 
Meldrum Bros., Ltd., to light the road from Timperley Station and 
along the canal by electricity at 158. per lamp, the Council provid- 
ing the lamps and pillars. | | 


Clitheroe.—The T.C. has decided to apply for a loan of 
£12,000 for E.L. purposes. Of this £2,350 is for buildings, £1,670 
for boilers and accessories, £3,250 for generating plant, including 
two steam dynamos, £1,835 for feeders, mains, &., £350 for engi- 
neers’ fees, £180 for travelling crane, £625 for land, and £1,000 for 
contingencies. 


Denbigh.—The Southern District Electricity Corpora- 
tion has informed the T.C. that it proposes to apply for powers 
for the electric lighting of the district. 


Derby.—On November 25th a L.G.B inquiry was 
held with reference to the application of the. Corporation to 
borrow £33,400 for the extension of its electricity generating 
plant and mains, and the provision of generating plant for 
supplying power to the proposed electric tramways for the 
borough. Mr. Т. P. Wilmshurst (the borough electrical engineer) in 
explaining the scheme in detail, said there was at present some 
4,000 н.р. in the generating station, and about 100,000 8-o.P. 
lamps or their equivalent connected. It was proposed to adda 
500-H. . dynamo and a battery for traction, а 500-н.р. dynamo and 
another battery for lighting and general purposes, and a 500-н.Р. 
dynamo for reserve for either system. It has been decided to con- 
vert the present alternating system of lighting into tke direct- 
current three-wire system at 500 volte, and application was 
being made accordingly. The tramway scheme had been approved 
and already commenced, so much so that some £2,000 of the 
required loan had already been spent. There was no opposition 
to the application. 


Dundee.—The T.C. has been informed that to use the 
flow of water at Lintrathen for generating purposes would not be 
practicable, as it would interfere with the water supply of the 
town. 


Dunfermliue.— The National Electric Construction Co. 
has decided not to proceed with its prov. order for lighting powers 
for tł e city. The Town Council's threatened opposition is supposed 
to have led to the action of the company. 


Durban.— It has been decided to light the three suction 
dredgers by electricity, to euable them to work at night, and con- 
tracts have been placed in Leeds for De Laval steam turbine sets. 

Frome.—A L. G. B. inquiry has been held into the appli- 
cation of the U. D. C. to borrow £8,500 for the electric lighting of the 
district. | 

Gelligaer.—The R.D.C. has decided to make application 
to Messrs. Guest, Keen & Co., for terms for lighting the village by 
e ectricity from the firm’s works. 

Germany.—The establishment of a municipal electric 
lighting station in the town of Viersen has just been decided upon. 


Glasgow.—The trustees of the Clyde Navigation have 
decided to light and equip the whole of their new dock at Clyde- 
bank, which is rapidlytapproaching completion, with electricity. 
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In consideration of the large expenditure involved, Mr. Walter 
Dixon, electrical expert, was asked to draw up areport on the sub- 
ject, which confirmed the advisability of adopting electricity 
instead of hydraulic power. The trustees have approved of 
the recommendations, and have agreed that an electrical expert be 
appointed to advise, and be associated with the mechanical engineer 
of the trust in the carrying out of the work. 

It was remitted to a sub-committee to consider and report on the 
question of the trustees themselves providing an electric installa- 
tion or obtaining the current otherwise. 


Dublin.—The new system of electric lighting from the 
Pigeon House Works is not giving satisfaction. A special meeting 
of the Lighting Committee of the Dublin Corporation was held this 
week for the purpose of considering the failure which has occurred 
in connection with the lighting of the public arc lamps in the 
streets of the city. It appears that 250 lamps have been fixed 
ready for the supply of energy, which, however, is not yet available. 


Hamilton.— Messrs. Edmundson’s Electricity Cor- 
poration has decided to reduce the price of energy for lighting, on 
the flat rate, to 4d. per unit, doing away with the m.d. system; 


and for power to 2d. per unit for the first and second hours, and 
1d. after. 


Inverness.—The T.C. has agreed to accept the terms 
of Edmundson's Electricity «Corporation for the introduction 
of electricity into the town. The company has agreed to carry out 
the work within one year from its commencement, and the cost 
will be about £18,000. On certain conditions it will be within 
the option of the Corporation to purchase the undertaking. The 
Corporation under the scheme will receive £2,100, this sum 
having been expended by them in connection with the electric 
lighting order. 


Italy.—Application has been made for a concession to 
put down a plant to utilise the water power of the River Dora 
Riparia, at 8. Ambrogio, Turin, in the generation of electrical 
energy. It is estimated that about 850 E. P. is available. 


Keynsham,—The Keynsham Electric Light and Power 


Co. intends to apply to the B. of T. for a prov. order to light the 
R.D. by electricity. 


Kidderminster.—The local electricity supply company 
has reduced the price of energy to 44d. per unit, as from the New 
Year. 

Lees.—The U.D.O. has sent a deputation to the Elec- 
tricity Committee of Oldham T.C. relative to the supply of 
electricity from Oldham. It was explained by the deputation 
that the U.D.C. had got a prov. order which it was desired 
should be transferred to the Corporation in a manner similar to that 
in which the Tramways Order had been transferred. The Town 
Clerk said that the only thing the Corporation could do was to 
supply Lees as a local authority in bulk at the Oldham boundary. 


Eventually a sub-committee was appointed to confer with the 
U.D.C. 


Liverpool.—Mr. А. Bromley Holmes has submitted a 
report to the E.L. Committee of the Corporation, in which 
he estimates that the output of the supply stations for the year 
1903 will exceed that of the preceding year by the following 
percentages :—For lighting, 20 per ceut.; for power, 60 per 
cent.; for tramways, 5 per cent. The increase in the demand for 
the past four years, expressed in the equivalent number of 16-c p. 
lamps, has been:—For the year 1900, 30,500 increase; for 1901, 
31,500; for 1902, 39,900; and for 1903 (partly estimated), 40,000 
increase. The connections to the supply mains for lighting and 
power (exclusive of tramways) at the commencement of the current 
year were equivalent to 221,000 16-0.P. incandescent lamps. Mr. 
Bromley Holmes states that it is necessary for the Committee to 
consider what extensions will be required to meet the demand for 
electrical energy for the years 1904-5. The capacity of the present 
generating plant is as follows: — Lister Drive station, 6,300 KW., D.C., 
and 2,100 KW., H.T.; Pumpfields station, 8,400 xw., D.C.; Highfield 
Street, 1,100 Kw., D.c.; Paradise Street, 1,750 Kw., p.c. ; Charters 
Street (destructor), 400 KW., р.о.; Oldham Place, 1,500 KW., р.с.; 
Lark Lane, 500 KW., p. C.; Gateacre, 140 Kw., р.о.; Smithdown 
Road (destructor), 200 KW., D.C., and 200 KW., H. T.; Cobb’s Quarry 
(destructor) 350 KW., D..; Lavrock Bank (destructor), 400 KW., 
D. C., and 200 KW., н.т.; Fairclough Lane (sub-station), 800 Kw., 
H. T.; Lodge Lane (sub-station), 200 Kw., н.т. ; Garston (destructor), 
250 KW., D.C. 

The stations at Pumpfields and Lister Drive supply energy for 
lighting and tramways at 230 and 500 volts respectively. The 
smaller stations supply for lighting at the same pressure. To 
deal with the out-lying districts, and to supplement the supply in 
the central districts where the exising stations are fully loaded, 
energy at 6,000 volts is supplied by the Lister Drive station. This 
is transformed down at the four sub-stations. No more steam plant 
can be installed in the existing power stations in the central 
districts. The suggested extensions for 1904 are as follows:—At 
Fairclough Lane, an addition to the building and 2,000 x w. trans- 
forming plant. At Oldham Place, an addition to the building and 
2,000 Kw. transforming plant. At Rice Lane, the construction of a 
Bub-station to contain transforming plant of 800 kw. At Cobb's 
Quarry, 500 Kw. transforming plant. At Smithdown Road, 400 xw. 
transforming plant. It will also be necessary to order boilers, 
engines, generators, and accessories for the second section of the 
Lister Drive station. Should the Corporation decide on tramway 
extensions in the Garston or Gatacre districts further generating 
plant will be necessary at these stations, 


Leicestershire and Warwickshire.— The promoters 
of the Leicestershire and Warwickshire Electric Power Act have 
given notice of their intention to apply to Parliament for an 
extension of time in which to carry out the order. 


London.—Crry.— The City Lands Committee has sub- 
mitted а report to the Court of Common Council relative to the 
supply of energy for lighting buildings under ite control, 
for authority to enter into an arrangement with the Oharing Cross 
and Strand Electricity Supply Corporation forthe supply of energy 
at 3d. per unit for lighting and 23d. for power for five years. The 
matter has been referred back to give the City of London Electric 
Lighting Co. the opportunity of tendering. 

It was stated that as а result of the Corporation deciding to obtain 
tenders from the Charing Cross Co. the price of energy had been 
reduced from 8d. to 3d. per unit. But it is further stated that the 
Charing Cross Co. has now withdrawn its offer. i 

MARYLEBONE.—The Electric Supply Committee of the B.C. has 
recommended that application be made to the courts for an exten- 
sion of time for the payment of the £1,212,000 awarded by arbi- 
tration as the purchase price of the local property of the 
Metropolitan Electric Supply Oo. To relieve the Council of its 
legal difficulties the town clerk is taking the necessary preliminary 
steps for the promotion of a Bill in the next Parliamentary Session. 

Sr. Panoras.—The B.C. has resolved to borrow, subject to the 
sanction of the L. C. O., £23,960 for electric lighting purposes. 

HAMMEBSMITH —The E. L. Committee has decided to instal, at an 
estimated cost of £150, two steam pumps for use in connection with 
the feed-water heater. A trial isto be given at the new workmen's 
dwellings in Yeldham Road of sixpence-in-the-slot electric meters. 
24 meters are to be ordered. 

SHOREDITcH.—The B.C. has sanctioned the expenditure of 
£494, the estimated amount for mains extensions, &c., to meet the 
demand for a largely increased supply of energy (3,500 lamps of 
8 c.P.) to the Britannia Theatre. 

BERMONDSEY.—Permission has been received by the B.C. from 
the L.C.C. to lay mains through Southwark Park. Tbe Baths 
Committee has agreed to take water from the artesian wells at 
the electricity works at 4d. per 1,000 gallons. A total of 21,660 
8-c.P. lamps have been applied for by private consumers up to date, 
or including public lighting 24,512. This is 12,012 lamps in excess 
of the capacity of the present plant. 

THE METROPOLITAN ASYLUMs Волво has decided to light 
the Fountain Hospital by electricity, and to obtain the necessary 
energy from the Grove Hospital. The extension of plant to be pto- 
vided at the latter for lighting the Fountain Hospital will be 
obtained from the makers of the plant at present installed. 


Longford. A Committee has been appointed by the 
town to report upon the possibility of laying down an electric 
lighting plant on the Shannon for the lighting of the town. 


Maidstone.—The U.D.C. has received the sanction of 


the L.G.B. to the borrowing of £1,770 for the purposes of the elec- 
tricity undertaking. 


Melksham.—The U.D.C., which is applying for a prov. 


order for E.L., bas engaged Mr. Enright to report upon а scheme 
for lighting the town. 


Newbury.—The Urban Electric Supply Co. has acquired 
the Greenham Flour Mille, of Messrs. Hollands Bros., and will con- 
vert them into an electricity supply works. The Mills are 
situated on the banks of the River Kennet, and water-power will 
be used. 


Newcastle (N. S. W.).—The City Council has resolved to 
extend its electric lighting plant by the addition of a boiler and 
accessories, turbine set, switchboard, &c. 


Newport (Mon.).—We are informed tbat a new station 
for the distribution of electricity is to be erected immediately. 


New York City.—Arising out of a dispute over methods 
of payment, the effort is being renewed to start а municipal lighting 
plant. The present price charged by the Edison Co. for arc lamps 
is $146 a year, against $17 50 per lamp for gas per annum. 


Pollokshaws,—The T.C. has resolved to apply to the 
B. of T. for a prov. order for tbe lighting of its area by electricity. 
It was reported that a committee of the Council had had an inter- 
view with representatives of the burghs of Rutherglen апа Miln- 
gavie, who are interested in the proposals of the Clyde Valley 
Electric Power Co., and as a result of the latter interview, a letter 
was read from the Clyde Valley Electric Power Co. containing 
certain proposals. А letter was also read from the town clerk of 
Glasgow to the effect that the Electricity Committee of tbe Cor- 
poration would be prepared to receive a deputation from Pollok- 
shaws on the subject of supplying electricity to the burgh. A 
deputation was accordingly appointed, 


Prestwich.—The Lancashire Asylums Board has decided 


to expand £6,000 on additions to the electric lighting plant at the 
asylum. 


Richmond.—The Richmond Electric: Lighting Co. has 
resolved to wire consumers’ premises free of initial cost, on payment 
of a rental of from 43d. per lamp per quarter, the occupier havirg 
the right to purchase the installation at any time. The company 
will also undertake to wire premises and supply fittimgs‘on the hire- 
purchase! system. 
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Pontypridd.—The D.C. has decided to adopt a free 
wiring system. 

St. Albans.—The T.C. has decided to apply to the 
В. of T. for an order enabling it to transfer its order for 
electric lighting to the 8t. Albans and District Electric Supply Co. 
The company will repay the Corporation’s coste up to £400, and the 
Council will have the option of purchasing the undertaking at the 
end of 14 years and each successive seven years. 


Salford,—A loan of £5,000 has been applied for by the 
T.C. to cover the cost of laying cables, &c,, for supplying energy to 
the district included in the Prestwich E.L. order. 


Strabane.—The U.D.C. recently obtained sanction for а 
loan of £13,000 from the L. G. B. for the erection of a gas plant, but 
in view of the Ulster Electric Power Co. seeking power to erect а 
generating station in the area, it has been resolved to consult an 
engineer as to the advisability of commencing the erection of its 
proposed gasworks. 

Stone (Staffs.).—The U.D.C. has resolved not to consent 
to the application of the Southern District Electricity Corporation 
for a prov. order for electric lighting in the Council's area. : 


Sunbury.—The U. D. O. has decided to raise no objectio 
to the application for a prov. order for EL. by Edmundson's 
Corporation on condition tbat the compulsory area should be 
extended, that the Council shall have the option of the purchase of 
the undertaking at the end of seven years asa going concern, at the 
end of 14 years at cost price plus 15 per cent., at the end of 21 


years at cost price plus 10 per cent., and st the end of 28 years at 


cost price; and that the company enter into an agreement to supply 
energy for public lighting at a fixed sum, less than the present cost 
of gas. | 


Tunbridge Wells.—The Т.С. bas received a com- 
munication from a gentleman stating that he and a few influential 
friends would be willing to purchase the electricity works, giving 
£10,000 profit beyond the cost already incurred by the Corporation. 
The cost of the works has been £80,000. Colonel Holland, the 
. president of the Ratepayers’ League—a body which took a 
prominent part in advocating the sale of the municipal telephones 
—favours the proposed disposal of the undertaking. The T.C. has 
yet to consider the offer. 


Widnes.—A special meeting of the Т.О. has been called 
for December 21st, to pass a resolution that application be made to 
the B. of T. for a prov. order for amending the Widnes electric 
lighting order, 1901. The amendment asks for an extension of 
time to'complete the works, and, if granted, the order will probably 
be handed over to a company. 


Wiltshire.— The С.С. bas resolved to expend £5,000 on: 


installing the electric light in the county asylum. 


Wroxall.— The Isle of Wight Electric Light and Power 
Co. has decided to light the district, and it is proposed to adopt the 
overhead wire system, аз the estimated revenue from the district 
will not warrant the laying down of cables. 


Wycombe,—The T.C. has offered to light a new building 
estate with electricity if the owners will supply tbe columns, and to 

vide an arc lamp outside the Town Hall, and to light incan- 
descent lamps in other parts of the town. 


ELECTRIC TRACTION NOTES. 


Beckenham.—The U. D. C. at its last meeting considered 
a recommendation from the Tramways Committee that the over- 
head system be adopted for the tramways. А motion, however, was 
carried asking the B.E.T. Co. upon what terms, if any, they would 
consent to the conduit system. 


Chicago.—An elaborate system for handling the bulk of 
the goods traffic in the heart of this city is designed to be in opera- 
tion by July next. Contracts have been awarded for 50 electric 
motors and 1,500 freight cars for use in the tunnels now under con- 
struction, and on which $5,000,900 have been already expended out 
of an estimated total cost of $20,000,000. The tunnels will be con- 
nected with 38 important freight yards, and as each car has a capacity 
of 6 tons, it is expected to handle about 100,000 tons а day. An 
extensive system of telephones is also being installed in connection 
with the tunnele, the whole work being done by the Telephone 
Construction Co., of which Mr. George W. Jackson is mansger and 
engineer. 

East Ham.—The Tramways Committee of the U.D.C. 
are to visit Hastings to inspect the motor double-decked omnibuses 
running there. 


Glasgow.—The Sub-Committee recommend to the parent 
Committee of the tramways the purchase of a purifier for Pinkston 
power station, and the deputation from the Committee saw the 
Harris-Anderson water purifier in operation at the power station of 
the Newcastle Electric Supply Oo., Ltd., Wallsend. It is to cost 
between £1,400 and £1,500, but the general manager of the tram- 
ways estimates that it will save not less than £500 a year, and 
remove the necessity for considering an additional water supply for 


Pinkston boilers. The parent Committee has continued considera- 
tion of the recommendation. 

A red spot or band is to be placed on all electric and gas lamps at 
the tramway stopping places, so that these may be observed 
as clearly as possible after dark by intending passengers. Arrange- 
ments are also being made for fitting 100 cars with illuminated 
destination signs on the sides, similar to the signs on the ends of 
the cars. 

The Tramways Committee have agreed to receive а deputation 
from tke T.C. of Kirkintilloch on the question of extending the cara 
to that burgh. 

The Committee received a deputation from the T.C. of Barrhead 
on the question of the proposed car extensions to that burgh. 

Following upon a deputation of the Tramways Committee visiting 
England with regard to the covering of the upper decks of cars, a 
report has been drawn up on the subject. It stated that the 
question of car-top coverings in Glasgow was governed by the 
height of existing bridges. Ifa top covering similar to those in 
Liverpool were fitted on to Glasgow standard cars, the clear head- 
way from rail to bridge with Glasgow's centre running trolley 
would require to be 16 ft. 113 in., which admitted of a6 ft. ceiling on 
the upper deck. Supposing the passengers could put up with a 
5 ft. 8 in. ceiling they would still require a clear headway of 
16 ft. 72 in. Unfortunately, there were only two, or at most, three 
of the tramway routes in Glasgow in theoperation of which the cars 
did not require to pass under bridges considerably less than 
16 ft. 6 in. high. In all, 15 railway and canal bridges were too 
low to admit of top coverings on the cars. By way of experiment, 


'the Tramways Committee have authorised the general manager to 


have one or two standard cars fitted with coverings of the most 
suitable design. These will be tried on the Paisley Road or Park- 
head route. 


Gourock.—The uneuitability of the lifeguards presently 
ased on the electric cars of the Greenock and Port Glasgow Tram- 
ways Co. formed the subject of discussion at a meeting of the 
Gourock Town Council on 26th ult. 


Kansas City.—This last important American stronghold 
of the cable-car system has capitulated in favour of electricity. 
Cable cars were at first particularly succesefal here on account of 
the severe local gradients, but municipal enterprise has gradually . 
levelled these natural obstacles, and improved methods of electrical 
engineering now demonstrate that the use of electricity 1s far more 
economical. There are now in the city only 32 miles of cable tram- 
ways as compared with 215 miles of electrical lines constructed, or 
under construction. A great economy is to be effected by the com- 
pletion of a central power house on the Missouri River, where 
alternating current will be generated, and stepped down by rotary 
transformers at sub-stations, 


London.—Lonpon County Councm.—At the meeting 
on Tuesday, the Highways Committee presented a report relating 
to the proposed reconstruction on the conduit system of 224 miles 
of line, of which culars were given in this journal a short time 
ago, and which are at present leased to the North Metropolitan Tram- 
ways Co. The work of making trial holes was being proceeded 
with, but it was desirable to obtain the approval of the Board of 
Trade and the borough councils concerned in order that the con- 
tracts might be arranged as soon as the estimates were ready. It 
was decided to submit the plans for the sanction of the Board and 
the borough councile, and also to forward copies to the tramway 
company. 

The Council postponed for a week the consideration of a report 
proposing the expenditure of £64,000 for the purpose of acquiring 
property adjoining the projected generating station for the tram- 
ways at Pimlico. It is not expected that the site will be actually 
required for about two years, but it is considered desirable to 
аг апка for the purchase of the additional property at the present 

е 


PappinetTon.—A letter from the І, С.С. asking for consent to a 
tramway from the Marble Arch to Cricklewood, and a contribution 
of one-third the expense of the necessary street widenings, was 
before the B.C. on Tuesday. The Joint Committee which had con- 
sidered the matter, recommended that dissent be expressed to any 
line in the Edgware Road. Aftera prolonged debate this recom- 
mendation was rejected, and a motion was carried to the effect that 
the B.C. would consider the scheme if the L.C.C. agreed to bear the 
whole of the cost of the street widenings. 

At the South-Western Court on Tuesday, Mr. R. Moffat Ford 
applied for the adjournment of his summonees against the LC.C., 
charging them with allowing their electric tramways to exceed the 
limit of twelve miles an hour. He said that it was the intention of 
the Highways Committee to submit a recommendation fo the 
Council at their next sitting on the subject of the speed of their 
cars 


New York.—The congested street traffic in New York 
City is being gradually alleviated. The greatest stress of recent 
years has been at Brooklyn Bridge, and never a week passes but 
some untoward circumstance impedes the regular traffic for an hour 
or more at а time. Four new loops’ have just been made at the 
New York end of the bridge, so that the Brooklyn trolley cars can 
now be loaded and unloaded more expeditiously, the total capacity 
being now 35,000 passengers per hour, a calculation which does not 
include those conveyed by the elevated railroad to the remoter 

of Brooklyn. At present the regulations do not admit of 
more than 280 cars being operated upon the track per hour, a bead- 
way of 102 ft. being insisted upon, the surface cars coming over 
on the north side of the bridge and returning vid ths eouthern 
metals. The new Williamsburg Bridge, which, when completed, 
will have a greater carrying capacity than the Brooklyn Bridge, 
will be opened in a few days’ time, but so far no arrangements have 
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been made for cars to!crowlit, Another improvement now being 
introduced is the utilisationtof the police for the regulation of the 
traffic at busy crossings, in the manner so familiar to Londoners. 
Hitherto there has been no regulation of this kind except where 
car tracks cross each other, in which case it has been customary for 
the traction companies to employ а signalman. 


Penarth,—A private company is applying to the B. of T. 
for powers. to construct electric tramways iu the town. The pro- 
posed lines:will join the Cardiff system. 


Plymouth.—The T.C. is seeking powers to construct 
four additionalilines of electric tramways in the town. 


'1Salford.—The T.C. has applied for a loan of £5,500 


for cars, outer deck covers, &. 


Spain.—It is stated that an English company will shortly 
present a project to the Department of Public Works for the con- 


struction of an electric tramway between Alicante and the principal 
towns of the province. : 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—Mr. Bennett’s wish to retire 
from the dual position of general manager was considered by a sub- 
committee of the Telephone Committee last week, and it was agreed 
to recommend that Mr. Bennett be continued as general manager 
till the end of the present financial year, and thereafter as consult- 
ing engineer to the department, the vacaucy of general manager to 
be filled by the promotion of Mr. John Macfee, the present assistant 
manager. Mr. John M'Callum, who at present is cashier of the 
department, is recommended for promotion to be assistant manager 
апа cashier. 


The Non-delivery of a Telegram.—Owing to the 
immunity with which the Postmaster-General, as a servant of the 
Crown, carries out the duty of receiving and transmitting tele- 
graphic messages, cases never arise in this country in which he is 
charged with negligence in the performance of his duty. It is 
otherwise in the United States, where the right to send messages 
in this way is in the hands of private companies, which, in many 
States of the Union, can be sued for damages for loss and breach 
of contract. А writer in an American law paper—the Central Law 
Journal—in drawing attention to the American law upon this ques- 
tion, has recently shown that the interpretation put by the American 
Courts upon the term ‘consequential damages" involves the tele- 
graph companies in very serious responsibilities. dt appears that 
in the States а telegraph company is а common carrier of intelli- 
gence, and owes а general duty under the law, to both sender and 
“sender” to transmit and deliver messages accurately and within 
a reasonable time. Naturally а large proportion of its business 
consists in forwarding messages of а social character, of sickness, 


death, &c. Although there is a well-settled principle of the law that. 


damages cannot be recovered for mental suffering and injury to 
the feelings alone, when no other species of damage їз proved, yet 
in suits against telegraph companies the Courts have not, in all the 
States, strictly adhered to this rule, but have sometimes granted 
damages for injury to the feelings in cases where no other legal 
damages have been proved. In а case which was heard in North 
Carolina, the action was for failure to deliver & message; the 
complaint showed that the telegram was sent by the plaintiff's 
sister who was left in charge of his house, that its cost was prepaid 
out of the plaintiff's money, and that it was directed to his father, 
at whose house plaintiff was stopping, the message being: — Tell 
Henry to come home. Lou is bad sick.” The Court sustained the 
action, saying that the plaintiff was able to sue on either of two 
grounds—first, that the render was his agent; or, second, that the 
meseage was for his use and benefit, and that he might recover 
damages for his mental anguish and suffering. In Kansas, however, 
there has been а direct decision that such damages are not recover- 
able. While we can scarcely wish that our own telegraph autho- 
rities should be burdened with as great a responsibility as thie, it 
migbt work well for the public benefit to impose some liability upon 
them for gross negligence. 


Northampton Telephones.—We are informed that a 
short time ago Mr. Е. Е, Bennett, of Manchester, was invited to 
attend before a ccmmittee of the Northampton Corporation ; that 
body is a considering a scheme of telephony which Mr. Bennett 
submitted. | 


Spanish Telephones.—Work is about to be commenced 
on the establishment of telephonic communication between Bilbao 
and Sintander. The facilities thus offered will be of great advan- 
tage to the iron ore industry. 


Wireless Telegraphy.—During last week the first of a 
series of experiments in the working of the Da Forest system of 
wireless telegraphy has been carried on with very successful results 
between Howth (near Dublin) aud Holyhead. Messages were frans- 
mitted at the rate of from 30 to 35 words a minute from Howth to 
Holyhead, where representatives of the Post Office, War Office and 
Admiralty had assembled to witness the experiments. The elec- 
tric power was generated by a small 2-H P. petrol engine producing 
electricity at 500 volts pressure, which, by means of transformers, 
was raised to 20,000 volts, | 


Telegraphic Interruptions and Repairs :— 


CABLNES, INTERRUPTED, 


Dominica-Martinique ee ee ee ee ee May 5, 1908 ee ee 

83. Lucis-Martinique oe ee ee ве ee ay 7, 1908 

Anjer-Kalianda ee eo oe ee ee ee Aug. 2, 1903 ee ee 
ee Aug. 18, 1903 ee ee 


Cayenne-Pinheiro eo 0 0 ee эе 

Bt. Lucia-St. Vincent .. T 

Reissa-Issa (Yemen)-Camaran "T e. Oct. 23, 1903 .. 
Paramaribo-Cayenne .. as T oe 

New York-Hayti ee eo oe ee 
Trini ad-Demerare No. 1 ee ve ee 
Tourane-Amoy .. eo T T 
Lagos- Brass ee oe oe ee ee 
Tenedos-Chio ee ee ee ae ee 


LANDLINES, 
Indo-European .. oe ee ee 


@e Nov. 14, 1998 ee >» ee M 
.. Nov. 25, 1908 .. Nov. 29 


.. Nov. 26,1908 .. Nov. 27 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bermondsey.—December 15th. Water-tube boilers, 
coal plant, piping. See Official Notices to-day. 


Brighton. — December 7th. Six water-tube boilers, 


piping, tanks, and sundry other steam plant, for the. Southwick 
power station. See Official Notices" November 6th. 


Crewe.—December 4th. Wiring the new municipal 
offices. See Official Notices” November 20th. 


Enniscorthy,—January 20th. Electric lighting and 
pumping plant (seven sections), for the Lunatic Asylum. See 
“ Official Notices to-day. 

Erith.— December 21st. 
“ Official Notices to-day. 


Great Western Railway. — December 7th. Water-tube 
boilers, engines, three-phase generators and auxiliary plant, for the 
Park Royal power station. See “ Official Notices" November 6th. 

Govan.—December 28th. Coal bunkers, conveyor, and 
electric capstan. See Official Notices to-day. 


King’s Norton and Northfield.— Cables for the tram- 
ways. See “Official Notices November 27tb. | 


L.C.C.—December 8th. Electric wiring of five sub- 
stations and three tramway car-shede. See “Official Notices” 
November 13th. 


L.C.C.— December 8th. Four 3,000-kw. three-phase 
enerators, with excitera, for the Greenwich tramway power station. 
Bee “ Official Notices " November 13th. 


L.C.C.—January 19th, 1904. Six electrically-driven 


three-throw boiler feed pumps for Greenwich power station. See 
“ Official Notices November 20th. 


N.E. Railway.— December 7th. Tenders for six months 
supply of telegraph apparatus, wire, and stores, are wanted by the 
secretary of the company at York. j 

Pontypridd.—December 24th. Free wiring tenders; 
also tramcars. See Official Notices" to-day. 


Preston.—December 12th. Traction switchboard and 
accessories. See Official Notices November 13th. 


Stockport.—December 10th. Distributing cable. See 
“ Official Notices” to-day. І 


Stockton-on-Tees.— December 15th. Motor-hiring pro- 
posals See “Official Notices" to-day. · 


Sydney (N.S.W.).—December 30th. Telegraph,- tele- 
phone, and electric light material for the Deputy Postmaster- 
General of Sydney. See this column for November 6th. 


Trimdon Grange (Durham).—December 7th. The 
owners of East Hetton, Trimdon, and Trimdon Grange Collieries, 
invite tenders for 12 months’ supply of electric light fittinga, &с. 
Particulars and conditions from the store-keeper, Trimdon Grange 
Collie ry Co., Durham. 


Walthamstow.— January Ist. Permanent way, gas 
plant, engines, dynamor, batteries, switchboard, cables, overhead 
equipment, &oc., for 11 miles of line. See Official Notices" tc-day. 


Warrington.—December 14th. А years supply of 
earthenware ducts. See ‘Official Notices” to-day. 


Wimbledon.—December 8th. Water-softening and 
storage plant. See Official Notices November 20th. 


« Assisted ” wiring work. See 


OLOSED. 


Blackpool.—The T.C. has accepted the tender of the 
British Westinghouse Co. for the supply of a 450-Kw. traction set 
for (^e electricity works. 


(Continued on page 912.) 
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BLAST FURNACE GAS POWER PLANT AT 
ILSEDER IRON WORKS (GERMANY). 


THE managers of the Ilseder Iron Works were early alive 
to the possibilities of economy to be derived from the use of 


good demand for electrical energy in the works them- 
selves and in the mines from which the supply of iron ore is 
obtained, and also for driving rolling mills at Peine, nearly 
four miles distant, where the iron produced at Ilgeder is 
manufactured. The circumstances were, therefore, particu- 


Irs DER IRON Works. 


gas engines fed with blast furnace gas. There are three 


furnaces at these works, which yield an average output of 
220 tons of iron per day, and а fourth is being erected ; the 
gas is of a very uniform quality, and is available in abund- 


larly favourable for the utilisation of the blast furnace gases 
for the generation of electrical energy ; but before proceeding 
with this, two gas-driven blowing engines, of 500 H.P. 
each, were put down in place of the previously existing steam 


' == a A 


+ 


| ILSEDER Iron WoBks: GENERAL Visw OF Enaine Room. ый o ! æ Fn 


ance. Coal of a quality suitable for steam raising is very 
dear at Ilseder, owing to the great distance of the! works 
from the coal fields; but part of the furnace gases has 
been used under boilers to raise steam for supplying 
` electrical generating plant of 1,880 н.р. There is а 


 blowers, a8 the former use only one-fifth as much gas as the 


latter, leaving the remainder available for the electrical 


plant. 


1 The designs were prepared for a load of 6,000 H.P., with 


facilities for extension: to 12,000 н.р. The engine room, 
F 


| FFF ВЕЧЕРУ — 
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of which we give a view, consists of two bays, each provided 
with a 26-ton travelling crane, and measures over all 
147 ft. x 214 ft., with a height of 56 ft. This room is 
intended to accommodate six generating seta, each rated at 
1,000—1,200 н.р., one of which is tows in the view. 
The building is constructed mainly of ironwork, and is 
extremely well lighted. 

The generating set consists of a three-phase alternator of 
the fly-wheel magnet type, driven direct by a pair of gas 
engines, one on each side. 

The engines are of the two-cycle Oechelhaeuser type, each 
having two pistons working in one cylinder, and moving in 
opposite directions at the samé time. These pistons are so 
arranged with regard to the positions of the admission and 
ехһапвь ports, which they uncover at the end of their out- 
ward stroke, that no other valves are necessary (see illus- 


The furnace gas is cleaned by two Theisen centrifugal 
washers, each of which is designed to free from dust 
25,000 cb. ft. of gas per minute; the power absorbed is 
110 H. P., and the water consumed is 440 Ibs. per minute. 

The main switchboard is mounted on a gallery, and is of 
the low-pressure type, containing only the measuring instru- 
ments, and the handles of the switches. All the high- 
pressure apparatus is securely housed in a locked room. 

Moat of the electrical energy generated is transmitted to 
the mines and therolling mills ; the latter are driven entirely 
by this means, even the rolling mills being coupled to elec- 
tromotors, with entirely satisfactory resulte. There appears 
to be no task which the motor is not competent to perform.! 

The whole forms an excellent example of what might be 
done in many a British works, and we hope that it will not 
be much longer ere, this is done. Whatiare we waiting for? 


OLDHAM ELEOTBICITY Works: VW OP 1,200-н.р. LIGHTING AND TRACTION SET, WITH CHANGE-OVER SwitcH Box. 


tration on p. 409 of the current volume). A pump ів driven 
by an extension of the piston-rod of tbe back piston, and 
forces the gas and air respectively into the admission ports 
at a pressure of a few pounds per sq. in.; compression 
takes place when the pistons approach one another on the 
inward stroke. Regulation of speed is effected by varying 
the quality of the mixture of gas and air. 

The plant was installed by the German Power-Gas Ca., of 
Berlin, a concern formed by the Siemens & Halske and the 
Union Electricity Companies to acquire the patent righta 
relating to the Oechelhaeuser engine. The combination is a 
curious one, seeing that since ita formation Messrs. Siemens and 
Halske have joined hands with the Schuckert Co., while the 
Union Co. has thrown in ite lot with the Allgemeine Elek- 
tricitäts Gesellschaft. 

The alternator is driven at 125 r. p. m., and generates at 
10, 000 volts, 50 cycles per second. The irregularity factor 
at full load is 1: 350, and the fly-wheel effect is 2, 500 foot- 
tons. The fly-wheel shaft is connected with the two crank- 
shafts by couplings, so that either engine may be used to 
drive the alternator while the other is laid idle, if necessary. 

The alternator rans perfectly in parallel with the existing 
steam-driven generators, even when only one of the engines 
is used—a severe trial. The governors of the engine are 
electrically controlled from the switchboard, to facilitate 
paralleling. 


THE GREENHILL ELECTRICITY WORKS, 
OLDHAM CORPORATION. 


(Concluded from page 867.) 


THE exhaust from each engine is led into a barometric 
condenser of suitable capacity, six of these having been 
supplied by Messrs. Babcock & Wilcox. They are placed in 
а small central bay, between the two main bays of the engine 
room. 

Each engine has thus its own condenser, but the exhaust 
is also connected through an automatic valve, to one of the 
two main exhaust pipes, situated in the basement of each 
bay, and leading through the feed-water heaters to the 
atmospheric exhaust in the chimney. 

The barometric condensers were made by Messrs. W. H. 
Allen & Son, and the condensing chambers are placed on 
stand pipes at about 30 ft. above the engine room floor level ; 
the condensed steam and water are discharged down the stand 
pipe intoa tank in the basement. 

The injection water for the condensers is supplied by motor- 
driven centrifugal pumps, which, with the necessary switch- 
gears, are also of Messrs, Allen's make. 

The larger sets are provided with L 8 size, Conqueror 
centrifugal pumps coupled to four-pole, 410-volt motors, 
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taking 30 amperes at a speed of 540 revolutions, and the 
smaller sets are 1.6 size pumps, with 410-volt motors, 
taking 14 amperes at a speed of 675 revolutions per 
minute. The pump delivery pipes are carried up to the 
condensing chambers, into which they deliver tangentially. 

The engine exhausts pass through oil separators of Messrs. 
Babcock & Wilcox make, which are situated above the 
central gallery, between the two engine room bays, and 


OLDHAM: MaARINE-TYPE ОВҮВАОК BOILERS. 


finally up into the pear-shaped condensing chambers at about 
roof level. Vapour discharge pipes from the tank in the 
basernent are provided to carry off any air from the condenser 
discharge. 

These condensers are considered to be more economical 
both in power and space, occupied than the ordinary jet or 
surface condenser. The arrangement of barometric con- 
densers, oil separators, centrifugal pumps jand switch-boxes 
is clearly shown in the illustrations. 

The switch-boxes are clamped to the supporting pillars of 
the central gallery, and each contains a 
motor starter, shunt regulator, double- 
pole switch and fuses, and ammeter. 

The condenser pumps take water from 
8 30-in. pipe leading from the storage 
tanks under the cooling towers, which 
are to be constructed at the end of the 
boiler house. The water from the con- 
denser discharge tank returns through 
а similar, parallel pipe, leading to а 
pump house, where it will be pumped to 
the top of the cooling towers. 

The pump house will be equipped with 
two  motor-driven centrifugal pumps, 
capable of delivering 8,000 and 1,500 
gallons of water per minute respectively 
to а height of 66 ft. 

Two natural draught cooling towers, 
90 ft. in height, will be erected. Each 
is specified to be capable of cooling 
180,000 gallons per hour, 40°, under 
any atmospheric conditions. 

The cooling towers, with all the 
necessary pipework, and three motor- 
driven centrifugal pumps, are being sup- 
plied by Messrs. Arthur Koppel, of 
London. All the pipework, valves, &c., 
in the engine and boiler house, the feed 
pumps and heaters, and the condensing plant has been 
supplied through Messrs. Babcock & Wilcox. 

Two distinct 16-in. steam mains, run along the front of 
each row of dry-back boilers in either bay, and are connected 
through the main steam-pipes in the engine house. Two 
12-in. steam mains, also run one on either side of the 
Climax boilers, and are connected with one alternate 
16-in. steam main on either side of the boiler house. 


Separate steam connections are provided for the We 
pumps, one from either of the two steam mains. All th 
steam pipes are of mild steel, lap-welded, with heavy 
wrought-iron flanges. 

Distinct branches to either steam main are provided ов 
each boiler, and provided with both stop and non-return 
valves. All the exhaust pipes are of cast-iron, with the 
exception of the bends near the engines, which are of copper, 
with gun-metal flanges. All the valves 
for the steam and exhaust piping were 
supplied by Messrs. Hopkinson, of 
Huddersfield. The oil separators in the 
exhaust pipes are fitted with drains and 
collectors leading to a tank in the 
engine room basement. The oil will there 
be filtered and used again. 
~ The switchgear is situated on the gallery 

reviously mentioned, about 15 ft. above 
floor level, at the south end of the engine 
room. 

+ Both*lighting and traction boards are 
provided, and have been supplied by 
‘Messrs. S. H. Heywood, of Manchester. 
Each board consists of a front and back 
row of panels, those in front carrying 
the controlling switches and instruments, 
and those behind, the fuses, meters, &c. 
| The lighting board contains two feeder 
panels, on which provision is made for 
five positive and five negative feeders, each 
of 1,500 amperes capacity, and fitted with 
special knife switches and ammeters, On 

CEDE one of the feeder panels two pilot volt- 

dis: meter switches are fitted. 

.. Three machine panels are provided, one 
for each lighting set, and one arranged to couple either of 
the two larger generating sete in the traction bay to the 
lighting bus-bars. Each macbine panel has mounted on it 
two 2,100-ampere E. C. O. circuit-breakers adjusted for maxi- 
mum and minimum cut-out, one ammeter and plugs for 
connecting to a spare bus-bar. то 

There are also two station coupling panels for connecting 
this board with the existing lighting board at Rhodes Bank. 
Each of these is fitted with two 2,100-ampere knife switches 
with carbon breaks, an ammeter and plug, for the spare bus-bar. 


OLDHAM: BABOMETBIC CONDENSERS AND PIPE GALLERY. 


The subsidiary board at the back, contains Chamberlain and 
Hookham ampere-hour meters and duplex plug fuses for each 
machine and station coupling panel, also three pilot fuseboards. 

As previously mentioned, there are two sets of bus-bars, 
each having a section of 6 sq. in. Connections can be made 
to either set of bars, and they can be run at different ргев- 
sures. No middle wire bus-bar is provided, owing to the 
balancing being done at Rhodes Bank. 
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The connections between the main and sub-boards and to capacity, an I. T. E. circuit-breaker and ammeter being fitted 
most of the fittings are of copper bar, painted so as to be in each case. 


ITIL 


"tt 


S GREENHILL Югкотвсоїтү Works, OLDHAM: ViEkw or LIGHTING AND TRACTION SWITCHBOARDS. 


elearly distinguishable. - Twojpairs of voltmeters are fixed A pair of indicating voltmeters are fixed on a bracket 
above the board; one pair is for comparing the dynamo and above the board, 


Fic. 1, Fia. 2. 
WALSALL ACCESSORIES, 


bus-ber voltages, and the other for indicating the positive 
and negative feeding point voltages. 
*: The traction board also contains seven panels. Four 
generator panels, each fitted with 2 E.C.C. circuit-breakers, 
an ammeter in the positive and current indicator in the 
negative lead, voltmeter plug socket, &c. 
В One main coupling feeder return switch and testing panel, 
as required by the Board of Trade, fitted with a 6,000- 
ampere negative main disconnecting switch, a voltmeter plug 
socket for comparing the bus-bar voltages at Rhodes Bank 
and Greenhill, a centre zero ammeter, for indicating the 
direction of the current to or from Rhodes Bank, a maxi- 
‘mum circuit-breaker coupling the two stations, one 6,000- 
ampere watt-hour meter in the positive bus-bar, one 6,000- 
ampere recording ammeter for registering the total return 
‘current in the negative bar, and a double scale leakage 
ammeter. 

On the two remaining traction feeder panels, provision is 
made for six traction feeders, each of 1,500 amperes WALSALL Асовэвовгев. Ета 4 
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The subsidiary board contains B.T.H. watt-hour meters 
and duplex plug fuses in each machine circuit, two watt- 
hour meters (direct and reverse) in the station coupling 
feeder, and the lightning arresters in connection with the 
traction feeder circuits are also arranged behind the main 
board. These boards are substantially built and commend- 
ably simple in their arrangement. 

The machines in the traction bay have field regulating 
switches mounted on their magnet frames, and the two 
larger machines, intended for either lighting or traction 
work, have change-over and equalising switches, fixed in a 
special pillar box at the side of the generator. One 
of our illustrations shows such а switch pillar open, 
the switch blades being fixed to a vertical spindle operated 
by the handle at the top; the panels on either side of 
the spindle are connected, one to the lighting and the other 
to the traction switchboard. Access to the cables at the 
back of the panels can be obtained through a door. 

The location of the new electricity works at some dis- 
tance from the original: Rhodes Bank station has rendered 
necessary the provision of inter-connecting cables to that 


site, with a view to joining up to the original distribating - 


network, whicb, of course, starts there. 

Owing to the existence of a great width of railway 
between the two sites, it has been necessary to erect a special 
cable bridge. This is of the lattice girder type, and consists 
of five spans; it was built by Messrs. Cross & Cross, of 
Waleall. Provision is made for carrying 32 cables, which 
will be supported on porcelain insulators, and protected by 
corrugated iron casing. These cables are supported on steel 
supports in the basement of the station and laid for a short 
distance along Churchill Street on the solid system. 
which are taken across the railway will be carried through a 
tunnel where they will be supported on suitable hangers and 
porcelain insulators to the cable bridge ; on leaving the bridge 
they are laid on the solid system to the Rhodes Bank station. 

All the cables for this work have been supplied by Messrs, 
Glover & Co., Ltd., of Trafford Park, but the laying and 
connecting up bas been carried out by the Corporation staff, 
under the supervision of Mr. 8. Wilmott Newington, the 
borough electrical engineer, to whom, in conclusion, we beg to 
acknowledge our indebtedness for assistance kindly given in 
the preparation of this description. We are also indebted to 
Messrs. Kennedy & Jenkin for the general plan of the 
station, given in our last issue, 


DEVICES AND FITTINGS FOR THE 
CURRENT ELECTRIC LIGHTING SEASON. 


(Concluded from page 774.) 


WALSALL ACCESSORIES. 


Wr illustrate on page 910 some new specialities and accessories 
recently placed on the market by the Waleall Electrical Co., Ltd., 
of 57, Bridge Street, Walsall, and described in their new catalogues. 
We understand that the company have a complete list in course of 
preparation, but to bridge over the time whilst this is being com- 
pleted, they have issued several descriptive leaflets for their more 
important specialities. Oae of their chief lines of manufacture 
consists of main switches for all purposes, and fig. 4 represents one 
of their new main D.P. switches and fuses. We understand the 
design of these switches is the outcome of many years' experience and 
experimentiag in pursuit of aswitch both electrically and mechanically 
perfect, and they claim that it is а combination of great mechanical 
strength and simplicity of construction. The special feature of 
this switch is the adjusting screw placed between the laminated 
copper contact pieces, which is provided to compensate for wear, 
and to readily adjust the pressure on the contact studs. The lists 
state that those switches sre made in all ranges from 12 to 200 
amperes, both with and without fuses, single and double-pole. 
They may be mounted either jn teak cases with lock and 
key or in cast-iron cases. As the switches are all made to tem- 
plate on special steel mounting plates, the Walsall Electrical Со, 
are doing a large business in unmounted switches for erecting on to 
switchboards direct, as by making them jin quantities the price 
is naturally reduced. Another of the company’s specialities is a 


voltmeter switch which they are making in great quantities, its 


chief feature being smooth working qualities with a high class 


finish. Another advance leaflet is devoted to a cheap type of 


voltmeter and ammeter for switchboard work, and we give an 
illustration (fig. 2) of one of the voltmeters. | 

Among the moving-coil instruments shown, for both portable and 
switchboard purposes, а speciality is an extremely handy combina- 


Those 


tion testing set consisting of ammeter and voltmeter, of the moving- 
coil type, enclosed in a polished teak case. The ammeter is pro- 
vided with two separate shunts contained within the case and has a 
double scale, thus giving an extremely open and variable range in 
the least possible space. Fig. 1 represents the “ Walsall " portable 
moving coil ammeter. 

Another line to which the company have given great attention is 
automatic circuit breakers for both minimum and maximum currents 
or for reversal. Fig. З shows their 8. P. type maximum current circuit 
breaker. The design of these is substantial and they are fitted with 
laminated copper contacts; they have an extremely long break which 
is not in any way interfered with by the mechanism employed to 
ensure quickness, such as a plunger spring placed between the 
contact studs. These circuit breakers can also be fitted with a 
special device making it impossible for the switch to be closed 
when there is a short-circuit on the line which it is controlling. 

Amongst other switching devices are time switches for controlling 
town arc lamps, бс. ; these we understand are already giving satis- 
faction in several boroughs. The company are also making a new 
speciality for automatically switching over from one meter to 
another at any desired time, the amount of current being used by a 
consumer from a supply company, this dividing the amount used into 
a day and night load, which are charged for accordingly, as 
Corporations and supply companies sometimes find this to be a 
more satisfactory method than the present very vexed question of 
maximum demand and rebate meters. 

The company are making large central station switchboards for 
both traction and lighting purposes, a class of work in which we 
understand they are very busy at present. 


Warr Ргоов. 


With reference to the Two-pin Wall Plug which is being supplied 
by Messrs. A. Vandam & Co, and was described in our issue of 


October 16th, page 617, the Bergmann Electrical Works, of Farring- 


don Avenue, E.C., write informing us that they have been making 
almost exactly similar plugs for several years, and have sold them 


BERGMANN WALL Prva. 


in Great Britain and on the Continent; so that they are no new 
invention. The Bergmann Co., we understand, patented its switch 
in Germany, some three years ago (No. 125,766, of 1900), and our 
readers may for themselves compare the two devices by studying 
the accompanying illustrations of the Bergmann plug together 
with the illastration of the Vandam device already given. 


Тнк “STRUT” SWITCH AND LAMPHOLDER. 


The General Contracts Co., Ltd., of 1, Fenchurch Avenue, E.C., and 
other London addresses, are supplying the patent “Strut” switch, 
which іва new departure in the construction of tumbler switches. 


Fic. 1—TuHE “ Ѕтвот” BwiTCH. 


It bas been so devised thatiwhilst!working with the usual tumbler 
action, the make and break, which is, of recognised length, is effected 
by means of a sliding centrepiece,ito!, which is, attached a flexible 
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metallic band engaging with movable struts placed on either side 
of the centrepiece, working in V-shaped recesses cut in the base. 
A rubbing contact is made by the combination being moved forward 
into laminated contacte, and the break is instantaneous and not 
within the control of the operator, owing to the stored propulaive 
power of the flexible metallic band. It is claimed that perfect 
insulation is sccured by the construction of the base, and by cover- 
ing the entire working surface of the switch with mica. The device 
is neat and compact, as none of the working parts protrude beyond 
the height of the base. Fig. 2 shows a section of the Strut" lamp- 


CONTRACTS CLOSED. 
(Continued from page 906.) 


Battersea.—The E.L. Committee recommends the 
acceptance of the offer of Messrs. Potter & Co. to provide the 
necessary pumping plant, including rising main, of mild steel tubes, 
having steel flanges welded on to the tubes, on foundations to be 
supplied by the Council, for the sum of £521. 


25-aMPEREB D. P. SWITCH AND CHINA 
REPLACEMENT F'U8B. 


Fic. 2.—“Strror” Switcg. 


“ MULTUM " SwrTCH. 


М essas. WARD & GoLDSTONE'S ACCESSORIES. 


holder, which possesses the good features outlined above, with the 
additional advantage of а tumbler movement for making and break- 
ing contact. 


DimING TABLE LIGHTING. 


Messrs. D. Н. Bonnella & Son, Ltd., of 58 & 60, Mortimer Street, 
Cavendish Square, W., are placing on the market a new arrange- 
ment for dining table lighting. 

It consists of an undercloth which is placed under the ordinary 
white table cloth. This undercloth is formed by a lower cloth of 
baize, into which are sewn at regular intervals strips of metallic 
braiding, alternately connected at one end, the whole terminating 
іл a length of flexible cord, which can be attached to a floor plug. 
Upon this undercloth is sewn an upper cloth (specially treated on 
the under side with a coating of india-rubber, which renders it 
waterproof), entirely enclosing the rows of metallic braiding. The 
colour of this upper oloth is fast во that should any liquid be 
upset the dye will not stain the table cloth. An ivory conneotor, 
with two sharp metallic points is attached to the fitting which it is 
desired to illuminate with flexible cord, it only being necessary to 
press the points through the white table cloth into the undercloth 
to make connection. A connector can also be attached to the 
underside of the fitting, permanently, if desired, doing away 
entirely with the use of flexible cord. The great advantage claimed 
for this arrangement is that it enables a light to be taken from any 
point on the table and that without any damage to the cloth. 


Prism GLOBES. 


The British Prism Globe Electrical Co., Ltd, of 145, Norfolk 
Street, Sheffield, have brought out a new fully illustrated catalogue 
of their Prism globes. They say that their globe has frequently 
been fixed without any regard to the claims made for it, which is 
unfortunate, seeing that the question of illuminative effect rests 
with the design and form of the lamp used within the globe, 
and the life of the globe largely depends upon the fixing. As 
the result of exhaustive experiments lately carried out, the 
company have obtained а lamp which they consider satisfactory 
when used with the Prism globe. They have therefore stan- 
dardised their globe and lamp, and in future for street or outeide 
fittings, no globe will be sold as а separate fitting, except for 
renewals in the case of breskages. А set of fittings will compriae 
the carrier, insulator ring, holder lamp and globe, and а very large 
stock has been prepared. The catalogue gives illustrations of a 
variety of arc and incandescent pillars, lamp - posts, cradles and 
carriers for incandescent lamp-posts, ornamental arms and brackets, 
tops for existing lamp pillars, &c. 


Messgs. Warp & GoLDSTONE’s SwircHES. 


Messrs. Ward & Goldstone, Dutton Street, Manchester, send us 
particulars of several of their specialties for this season which they 
are now manufacturing at their new works. One of the above illustra- 
tions shows their type В 25-ampere D.P. switch which is strongly 
and compactly put together; the finish is excellent and the metal 

arts are ample; it is mounted on enamelled slate and sells in 
polished teak case at a moderate price. It is also made with China re- 
placement fuses, one of which we illustrate. Another specialty is the 
" Multum" switch, which is also type B pattern mounted on 
English porcelain with solid china walls between contacts, and is 
arranged for the No. 80 china replacement fuse carrier. This switch 
is well adapted for main currents, motor circuits, &c. The illus- 
tration shows one pole without the fuse carrier. Messrs. Ward and 
Goldstone also make a specialty of main: switches in cast-iron cases, 
main fuses in cast-iron oages, and their well-known fuseboard with 
visible fuse wire in cast-iron or teakjcases. 


Brighton.—The Corporation Tramways Committee has 
acoepted the tender of Dick, Kerr & Co, for the supply of 10 tram- 
cars at £5,100, and that of the Brush Co. for a similar number of 
cars at £5, 085. 


Gloucester.—The Т.С. has accepted the following 

tenders :— 

India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd., for converting 
a booster into a balancer, £160. 

Callender's Cable Co., Ltd., for new distributing cable, 4298, and cable laying 
for the tramways, £567. 

Brush Electrical Engineering Co., 10 oars at £268 each. 

Dick, Kerr & Co., Ltd., electrical equipment of 10 cars, £176 each. 


Gravesend.—The British Westinghouse Co. has secured 
the contract for the supply of a 100-xw. steam dynamo for the Cor- 
poration. The set will ccnsist of a Westinghouse generator driven 
by a Belliss & Morcom steam engine of standard pattern, running 
at 475 r.p.m. It will be shunt and compound-wound, and will give 
460—550 volts according to the arrangement of the windings. 


Ilford.—The U.D.C. has accepted the tender of Mr. 
R. H. Steele for installing the electric light in Loxford and Horne 
Schools, at £370. 


London.—The City of London Electric Lighting Co. 
has recently placed with the British Westinghouse Co. an order for 
another 1, 800-Kw. direct current shunt-wound generator, to be 
mounted direct on the shaft of the driving engine. This machine 
will run at 75 r.p.m. and will be practically a duplicate of several 
other 1,800 xw. machines which the British Westinghouse Со. has 
has supplied to the same station. 


Metropolitan Asylums Board. — On Saturday the 
M. A. B. received the following tenders for tho installation of tele: 
phones at the Darenth Asylum :— 


Dewhirst, P., 24, Birley рне e . .. £245 10 
Maokrill, E. T., '& Sons ка . . 347 13 
Hodgson, Frederick, & Co. .. x ya e we .. #6118 
Cox-Walkers . ee oe 263 0 
Private Wire & Telephone Installation Co., Ltd. .. 284 17 
Defries, W. a a .. 889 0 
New System Private Telephone Co. Ltd. es .. 298 18 
estern Electrio Со... " es .. 989 4 
ippell Bros. & Row .. aie Ws з v 25 .. 840 0 
Weston. G., & Sons zs T = m: 13 .. 844 0 
Bax. Julius, & Co., d x аа 2% oe ss .. 845 0 
Ward Bros. 8 ©» te PR $3 Ps .. 845 13 
Rider, H. G., & Co. - i sx .. 849 0 
British Home & Office Telephone со. os m ut .. 364 0 
Saunders, W. H., & Co. - T a .. 869 0 
Comyn, Ching & Co., Ltd. els $i T = .. 874 0 
Durant, B. & es da me .. 413 13 
Fuller, ‘Macleod & Co., Lid. s = <2 . . 490 0 
Jackson Bros. . zs 920 us f v .. 440 0 
Donnison, Sillem & Co. is s “> os T .. 450 0 
Smith, Albert а ©: a s ee 566 0 
National теерпоце Co., Ltd. T x - bs . 620 0 
Coleby, F. J., & Co. . se ee 760 0 


The ийде 8 айо) was £340. 


Middlesex.—On Thursday of last week the County 
Council placed an order for the construction of a light railway along 
the High Street, Harlesden, with Messrs. J. G. White & Co., Ltd., 
as an extra, on scheduled prices, but not to exceed £3,855 to their 
present contract for the construction of railway No. 5. 


Paisley.—The Corporation has placed a contract for one 
600-K w. traction and lighting generator with Meran. Bruce 
Peebles & Co., Ltd. 
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Shoreditch.— The B.C. received the following tenders on 
Tuesday for the supply of 300 yds. 1-іп. triple-concentric lead- 
covered cables :— 


British Insulated & HAUT саш; Ltd. (accepted) .. £331 
W. T. Glover & Co., Ltd. Р Pe 23 . 845 
Siemens Bros. & Co., Ltd. oe v .. 370 
W, T. Henley's Telegraph Works, Ltd. -" bs . 877 


Sunderland and District Tramways.—Messrs. Bruce 
Peebles & Co., Ltd., have secured the contract for the complete 
equipment of 1,000 H.P. for the power house; complete overhead 
equipment for 19 miles of track; 60 complete electric equipments 
for double-deck tram cars, as well as the cars. The value of the 
contract is £81,000. 


FORTHCOMING EVENTS. 


Baturday, December 5th.—At 7.30 p.m. Glasgow Technical Col- 
lege Scientific Society. Mr. W. H. Booth on Super- 
heat.“ 

Tuesday, December 8th.— At 8 p.m. Faraday Society. Meeting at 
the I. E. E. Papers to be read :— 


Total and Free Energy of the Lead Accumulator,” by R. A. 
Lehfeldt; Bitumen in Insulating Compositions,” I., by D. A. 
Sutherland: “ Notes on Aluminium Welding,“ by 8. Cowper- 
Coles; ‘‘Electro-Chemical Installation at the Borough Poly- 
technic Institute,” by F. М. Perkin. 


At 8 p.m. Institution of Electrical Engineers (Glasgow). 
“The Education of an Electrical Engineer," by Prof. 
F. G. Baily. 

Wednesday, December 9th.—At 7 p.m. Institution of Electrical 
Engineers. Annual dinner at the Hotel Cecil. 

At 7.30 p.m. Institution of Electrical Engineers (Bir- 
mingham). Meeting. 

Thursday, December 10th.—At 5 p.m. Engineering Society, King's 
College. Prof. E. Wilson on Aluminium." 

At 2 p.m. I. E. E. Students to visit Brook Green Works of 
the Incandescent Lamp Co. 

At8 pm. Association of Engineers- in-Charge. Paper by 
C. Wilson on ' From Cotton-wool to Oandle-power : 
the Evolution of an Electric Lamp." 

At 8 p.m. Institution of Electrical Engineers. Gilbert 
Tercentenary Commemoration (see Notes " to-day). 
Papers on “ The Slow Registration of Rapid Phenomena 
by Strobographic Methods: the Ondographe and 
' Puissancegraphe,' " by E. Hospitalier; “Оп the 
Magnetic Dispersion in Induction "Motors, and its In- 
tiaence on the Design of these Machines,” by Dr. Н. 
Behn-Eschenburg. 

Friday, December 11th.—At 8 p.m. Physical Society. Meeting. 
Papers: “Тһе Simmance-Abady ‘Flicker’ Photo- 
meter,” by Messrs. Simmarce and Abady ; “ Exhibi- 
tion of a Conductometer,” by R. Appleyard. 

Saturday, December 12th.—At 2 p.m. North of England Institute 
of Mining and Mechanical Engineers. Meeting. 

At 7.30 p.m. Glasgow Technical College Scientific Society. 
" Steam Turbine Machinery," by A. A. Wynne. 


NOTES. 


A Preston Specification.—The specification for the 
switchboard required in connection with the new municipal tram- 
ways has just been issued. Though in accord with recognised prac- 
tice on the question of an independent arbitrator in case of dispute, 
there are several directions in which some of the clauses of the 
general conditions might with advantage be modified. For 
instance, one paragraph gives the engineer power to vary the value 
of the contract without defining the limit beyond which the con- 
tractor has the right of revising his price. Another clause imposes 
а penalty of £50 per week in case of late completion instead of 
specifying а percentage of the total value of the contract, while а 
third makes the contractor liable for any errors or contradictions 
which may be present in the specification. We may be alone in 
our opinion, but we always feel that there is ground for nervousness 
when dealing with specifications having this stipulation, for we fear 
that the authors were not quite sure of themselves or their plans. 


Rugby Engineering Society.—This society has been 
promoted by the staffs of the British Thomson-Houston Co. and of 
Messrs Willans & Robinson, Ltd., but anyone interested in engi- 
neering is eligible for membership, and already there are some 
350 members. The officers of the society for the Session 1903-4 
are as follows :— 

President, Mr. W. J. Larke ; first vice-president, Mr.C. H. Wing- 
field; second vice-president, Mr. Е. Samuelson ; ; bon. recording 
secret ry, Mr. E. В. Briggs; hon. a i secretary, Mr. C. C. 
Wharton; hon. treasurer, Mr. J. T. Irwin 

The firat ordinary meeting was held on Tuesday evening, Novem- 
ber 5th, when an interesting paper was read by Mr. F. Samuelson 
on the Curtis steam turbine, the paper being illustrated by a half-size 
sectional drawing of a 500-xw. turbo-generator, running in the 
B.T.H. power house at Rugby, as well as by curves, showing the 
steam consumption, &c. A meeting was to be held yesterday, 
December 3rd, when a paper was to be read by Mr. D. P. Thomson, 
member of council, ony “The Central London Railway.” 


Committee Room Loafing at Westminster.—A 
correspondent writes :—'' It has been stated with some truth that if 
one wants to interview a provincial town clerk, electrical engineer, 
or chairman of electrical committee, the easiest way is to lay wait 
for them outside the Committee Rooms of the House of Commons. 
Several people are beginning to have a suspicion that this constant 
running up to town and loafing about at Westmiuster is overdone, 
and is the cause of а great waste of public money and time. 

" For example, suppose а company proposes to run a tramway 
between several small towns, or to supply power over a county, 
then all the clerks to councils scent a nice little job. The resulting 
visit to London is presumably in the interests of the ratepayers, but 
anybody who has seen what goes on during such visits knows that 
there is precious little which is to the interest of ratepayers or the 
community at large. 

“ The litigious expert business in House of Commons Committee 
Rooms reminds the writer of the schoolboy's remark, ‘More 
cricket and less jaw,’ when a certain bulky volume on our national 
game was published. There is certainly far too much jaw required 
to get any engineering proposition through its initial stages ip this 
country. The only people who seem to benefit are lawyers and a 
few so-called experts. It is not so much a fiscal re-arrangement 
which this country wants as less jaw about law and vested 
interests. 

" Expert evidence is very often nothing more than a farce, and to 
their discredit certain members of the profession are apparently 
prepared to give evidence for or against, just as they may be paid. 
In any case, what usually passes as expert evidence is very thin 
stuff indeed. Courses in elementary electrical engineering 
can be obtained at any Polytechnic for 108. a session, but at the 
House of Commons it works out at about that price per minute. 
Lawyers’ consultations are perhaps the greatest farce of all, the 
only apparent object being to help swell the fees. 

* Occasionally, by making himself a nuisance, some town clerk 
may manage to get a special clause inserted by which the company 
are to pave a certain street or widen a road ; it is, in fact, a species 
of blackmail paid for withdrawing his opposition. He no doubt 
obtains kudos for this clause when he returns to his native heath, 
but he omits to inform the ratepayers that whatever extra expense 
the company are put to will appear in the total oost price, 
which they will eventually have to pay when they buy out the 
company. 

“The writer will not comment on the constitution of the com- 
mittees, except to вау that, judging by tbeir questions and hungry- 
looking appearance, some of the M.P.’s are bright specimens; but, 
then, what can one expect from an assemblage three parts 
lawyers, and in which the percentage of engineers is rather less 
than 052“ 

There is much truth underlying our dyspeptic correspondent's 
remarks, but a change of air might do him no harm. 


Electrical Engineers Royal Engineers (Volunteers) 
J. C. O.'s Mess Dinner.—The non-com. officers of the Electrical 
Engineers R.E. (Volunteers) held their first mess dinner on Saturday, 
November 28th, at The Clachan,” High Holborn. There was an 
attendance of about 70, and among those present were Major 
Erskine, commanding ; Capt. Dumble, adjutant ; Сара. Н. М. Leaf, 
O'Shaughnessy and Phillips; Lieute. Е Н. Leaf, Levin, Merritt and 
Russell-Clarke; and Surgeon Masters. The chair was taken by 
Sergt.-Major Shepherd, who, it may be mentioned, has just been 
offered, and has aocept-d, a commission. A large number of those 
present wore the South African medal, many of them with several 
bars, and some with the special service decoration and distinguished 
conduct medals. 

After the dinner a capital programme was gone through, provided 
mainly by members of the regiment, and, needless to say, the songs 
partook largely of a military pature, The Veteran's Song” and 
“The Deathless Army," by C. В. M. Leys, Chorus, Gentlemen, 
and “Тһе Yeomen of England,“ by Sergt. Е. D. Arundel, callin; g 
for special praise. Versatility is a feature of electrical engineers, 
instanced by capital character sketches from Dickens by Corporal E. 
Buxton. 

The toast list was commendably short. The King,” The 
Officers,” coupled with the name of Major Erskine, were briefly 
proposed and responded to; and The Staff,” in reply to which Capt. 
and Adjutant Dumble, following Major Erskine's lead, commented on 
the fact that but rare occasions existed for meetings of the staff asa 
whole. The difficulty was in getting the whole of the N.C.O.'s together 
to discuss matters relating to the welfare of the regiment. Capt. 
Dumble referred to the Eastern custom of commencing speeches and 
letters with compliments, thereafter proceeding to the actfal 
business, and said he would adopt the later custom. He hoped that 
more opportunities would be made for the sergeants and N.C O.'s to 
meet and discuss the question of promotions and the general gcod 
feeling between sergeants and the rank and file. 

Sergt.-Major Shepherd then proposed “The Visitors,” among 
whom were representatives from all the engineer corps in London 
and from the 3rd Middlesex Royal Garrison Artillery, to which 
Quartermaster-Sergt. Hammond suitably responded. 

The last toast was The Press,” after which the meeting 
closed with the usual compliments. The whole proceedings 
were marked with a heartiness and a feeling of good comrade- 
ship which augurs well for the corpse, it being a known fact in 
matters military that much depends on the N.C.O.’s working 
harmoniously together to secure that esprit de corps which can alone 
lead to success. 


Royal Society.—At the annual meeting held on Monday 
M. Curie was presented with the Davy medal in recognition of his 
and Mme. Curie’s researches connected with the discovery of radium. 
Sir Wm. Huggins delivered his presidential.address. 
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A True Tale of a Magnetic Cireuit.— We had worked 
allday amidst sweat and grime of our own making, for the engine 
room, as befits a Government tug, was a model of neatness with ite 
perfectly kept twin main engines, each of 600 н.р., and at last the 
armature which we had laboriously rewound was in place, and my 
assistant and I were coupling up the brush rocker, and warming up 
the engines for а preparatory spin. А few anxious moments 
engaged in watching the commutator, voltmeter, and speed counter 
to ascertain if the new winding (unavoidably altered, for when some 
8,000 miles from the source of supply one must use the best section 
at hand, end very often the old bars annealed, straightened and 
rewound with silk tape) is going to “ pan out”; then putting new 
fuses into the gearch-light circuit, we proceed to the upper deck to 
try the full load. The great beam of dazzling white from the 
automatic feed arc taking 100 amperes streams out over the gleaming 
waters of the land-locked bay, rivalling the moon sailing overhead 
in the deep blue tropical skies, and we revel once more in the balmy 
air after the great heat and fatigue below. Is it not well worth it, 
the glow of satisfaction at another awkward “job” completed 
under difficulties ? 

“ Well, old man,” said a friend, chief engineer of a small ocean 
liner, whose dynamo had been one to receive recent attentions at 
our hands, and whose vessel lay alongside, you look as if a wash 
would not hurt you. Come aboard.” When seated in his cabin, 
and the others had duly nominated their respective poisons, thus 
the second engineer: Did you have to hammer her?” Hammer 
what?" І could see no protuberent point, to this joke, but the rest 
did, and when the laughter had subsided І got it. Weel, ye 
ken,” said the chief, it's like this. Saundy here disna’ see ony 
joke in it the noo, but we've been heving mony a laugh віп. I 
didna' ken much aboot dinnamos mysel' at the time.” (I translate.) 
“ You see, we had shut down the main boilers in dock in Capetown, 
and were working off the donkey, as we had some small repairs to 


make in one of the furnaces, when first night, all of a sudden, out 


went the lights. Man, we ran her fast, and we ran her slow, we 
oiled her—what you call it—common tatur, and we cleaned her up 
all round with paraffin—a drop we had aboard against the old man’s 
knowledge. Sandy here—he was fourth then—was that mad, as 
he was working in the fire-box, and said he must have the light, 
‘as he couldna breathe’ with the oil lamp, and it was no dynamo 
as was going to flummox him; only, if I don’t misremember, it 
was а shorter word he used." (“ Ve munna mind him; he 
catches it like aff the sailor men.“) But, man, it did the lot 
of us. We turned her and cursed, and turned her again and sweated, 
but it was no go. I got them to hunt up her old governor belt, and 
we put it on just as she came from the makers.” (“ Man, I canna’ 
stand sic’ guv'nors, and I always tak’ the belt aff." We dis- 
connected the reducing valve we used when on the main boilers, 
and I fetched down my galvanometer and dry battery, what that 
chap in Durban gave me, but he had never told me which way to 
join herup. Anyway, she did us, and spoilt my up town clothes all 
to bits, as I was just off when they called me first. So the second 
and third and I went up town, and left Sandy swearing. Boys, 
when I came down about eleven, there was the cluster over the 
gangway burning good as you please, and below was Sandy, chipping 
in the firebox, pleased as two men. Well,’ says I, what was it? 
Says he, That's telling. It took mea long time,’ says he, and a 
power o’ hard thinking.’ Well, I could see it was the whusky he 
was after, so I thawed him out, and I says, ‘Come on,’ I says, ‘ out 
with it! for I'm going to get to the bottom of this.“ When we got 
slongside of her, she was ruoning grand. Says Sandy, ‘After you 
chaps went, I had another go at her, and got that mad she would 
not give a glim that I just took that hammer and gave her a wipe, 
and dang me if the lamps didna all cam up that sudden I could 
barely get to the st^p-valveto stay them bursting—the one ovver the 
dinnamo's gane. Maybe ye'll get anither oot yer locker; that’s all,’ 
says he. ‘That all?’ says I—and my whusky looking out on him. 
We had steam on the main, boilers next day, waiting till the coaling 
was finished to go out ; but when we stopped her down and changed 
over, she was at the old tricks again, and that Sandy—ye wouldna 
believe it—couldna tell us whit way he had hit her before! Me 
and him and the other two, we had a smack at her all over; and, 
as my luck would have it, І fetched а chunk of hardwood aff on her, 
polished like, what they winds the wire on. That riled me. 
' Baundy, I says, 'ye're & leear, and if yer blows me any more of 
yer fairy tales, for the puppose о’ getting а sup о’ whusky, I'll have 
it out your hide, says I—'and now, says I.“ We got a bit excited 
like, and my luck, as I said, being out, I goes and drops the big 
hammer slap on the common tatur. ‘Great Scott! says I, ‘she’s done 
new |’ and I up and goesto the old man, and he says, ‘Send to town 
for a man,’ says he, ‘and sharp, too, or we'll be having no lights the 
trip.’ 

* Well, he came, and he was at it till just before sailing time, and 
he lifted the magnets and cleaned round, and knocked up the piece 
іп the common tatur my hammer had knocked in, and turned it 
up true, and he said as we'd broke her magnetic circuit by using 
too much oil and ucscrewing what we shouldn’t. He brought the 
&ccount to me to sign, and when I took it to the old man, he says, 
' You never told me you bad broke nothing, says he; ‘ what's the 
magnetic circuit, anyway?’ ‘My hammer fell on it accidental, sir,“ 
Bays I. 


Fiscal Policy and Electric Traction.—The Tram- 
ways and Light Railways Association have issued invitations for 
December 11th to hear an address by Mr. Atherley-Jones, K. C., M. P., 
the President of the Association, on Fiscal Policy in special 
relation to the Tramway and Light Railway Industry." Sir 
C. Rivers Wilson, G.C.M.G., the past President, will take the chair 
at 8 o'clock at the Society of Arts, John Street, Adelphi, and a dis- 
cussion and vote will follow in which several gentlemen of eminence 
in engineering and commercial circles are expected to take part. 


A Resistance Furnace for Heating Tubes,—Mons. A. 
Gunts has described in the J. de Chimie Physique (1903, I., 177) a 
simple modification of tha Heraeus furnace for heating porcelain 
tubes and the like by means of an electric current. А tube of re- 
fractory earth several millimetres thick in the walls, 4 or 6 milli- 
metres larger in internal diameter than the external diameter of 
the porcelain tube which is to be heated, and about 60 millimetres 
longer than the extent of the heating required, is given several 
coats of a paste made of magnesia and alumina. This paste may be 
either a mixture of equal molecules of the two oxides, or may con- 
tain 8 molecules of magnesia to 1 of alumina. 16 is allowed to dry 
in the air, when it will be found to adhere well and not to be liable 
to chip. The amount of platinum wire needed аз a resistance piece 
is calculated, and from the length is deduced the number of spiral 
turns which will have to be put round the prepared tube. A spiral 
of the necessary form is then chased in the coating of the tube, 
cutting into the material to a depth of about half a millimetre. 
Ia this groove is laid the platinum wire, the two end turns being 
double and tied together. Next а sufficient number of coats of the 
васе paste are applied to give a layer over the platinum 4 or 5 
millimetres thick. А sheet of asbestos is wrapped round the whole, 
and & weak current is passed through the wire to dry the coating. 
Should it crack, the holes are stopped with some of the same 
material Finally a jacket of asbestos sheet is applied on which are 
fixed connections with the hidden platinum wire. In making the 
paste some gelatinous alumina or а weak solution of aluminium 
acetate is employed as an agglutinant. In some respects a paste 
made of calcium aluminate is preferable. This is prepared by mix- 
ing together 1 part of strongly ignited alumina, 1 part of alumina 
obtained by an incomplete calcination of ammonium alum, and 
1 part of calcium aluminate made by heating to redness equal 
weights of alumina and pure chalk. It is necessary to see that 
none of the ingredients contaia an appreciable quantity of silica. 
The dimensions of the platinum wire needed to give a definite 
result may be calculated by the following equation :— 


"ELE" I — E, 
8 


where E = the maximum voltage available, т = the amperage, 8 = 
the section of the wire, 2 = its length, and в, = the resistivity of 
1 metre of platinum wire having a cross section of 1 equare milli- 
metre. This latter value should be ascertained, as the figures in 
the books refer to chemically pure platinum. The coils of the 
spiral should not be closer together than 5 millimetres, unless it is 
desired to heat the tube with special rapidity. 


Royal Commission on London Locomotion.—The 
Commission sat at the Westminster Hotel on Thursday last week, 
when evidence was given by Mr. J. H. Brown, chairman of the 
Highways Committee of the Battersea Borough Council. Witness, 
amongst other matters, dealt with the continual breaking up of 


streets by water, lighting and other companies, and pointed out that 


in two years ending September 29th, 1903, there were 8,731 such 
openings in Battersea. They felt that there should be some legisla- 
tion on the subject, but strongly insisted that each Borough Council 
should be the street authority in its particular district. His 
Council was in favour of the appointment of a tribunal to deal with 
the question of London traffic, on which, however, the Borough 
Councils, as well as the County Council, should be represented, and 
they were further of opinion that the exemption of tramways from 
the jurisdiction of the Tribunal would not only be unwise in itself 
but opposed to the very raison d'étre of the Tribunal. He referred 
to the defective means of communication and the great congestion at 
Clapham Junction, morning and evening, and said his Council very 
Strongly desired the following things:—(1) The electrification of 
existing tram lines; (2) the establishment of the proposed new 
tram line from Тһе Plough,” Clapham, along Clapham Common, 
north side, to Wandsworth ; (3) the establishment of a passenger 
steamboat service on the Thames; (4) the extension of the South 
London electric railway from Clapham to the neighbourhood of 
Battersea Rise; and (5) the extension of the cab radius. 

Mr. H. G. Hills, town clerk of Wandsworth, was opposed to the 
County Council having control over the opening or reinstatement of 
trenches in streets by companies. His Council objected to the sug- 
gested abolition of the veto of the local authorities with respect to 
tramway schemes. 


Headlight Wangers.—A correspondent writes :—“ A 
protest may not be out of place against the excessively brilliant 
headlights used on many motor-cars. The death of Mr. Loewe, 
who was recently killed by being thrown out of his car, was shown 
to be due to a brilliant light either on his car or on another one. 
Dazed by the light a young lady was unable to see her way across 
the road, and the car was run into the kerbstoneto avoid her. We 
believe this is the first time that the danger of the powerful head- 
light has been proved to attend the motorist as well as the innocent 
outside public, for though the girl was, we believe, hurt, her injury 
was slight, and the motorist was killed. It does not appear that 
the light was carried by the deceased’s car, but that it was on the 
other car, or both may have had them. These bright lights should 
be strictly vetoed. They are not necessary at fair speeds on 
English roads, and are a very great danger to pedestrians, cycliste, 
cabs, and generally other road users, for a man may try to avoid the 
car, and drive blindly into anything; there is no sight possible 
for some time after looking into such a light es those now becoming 
во common. Evidently, for their own safety, motorists would be 
well advised to discard these dangerous appliances. The ordinary 
lamps quite sufficiently serve to indicate a coming vehicle. The 
brilliant headlight may by some be thought necessary for a car at 
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an unfair rate ol speed, but those who know tke conditions attach- 
ing "s & fair use of the road will feel little surprise at this latest 
accident." 


Heresy '—'* Wherever you can apply a belt or rope do 
not attach a motor.” This remarkable dictum is attributed to “a 
leading electrical engineer” by a Mr. E. Kenyson, who read a paper 
on “Transmission of Power by Ropes,” before the Staffs. Iron and 
Steel Institute, last week. “ Тһе last-mentioned method (electrical 
transmission) might possess certain advantages where units of power 
are required to be distributed over wide areas, or even in the more 
compact factories where prolific water eupplies might be pressed 
into service for the working of turbines. But under the ordinary 
conditions regulating our commercial} undertakings this method 
could not be recommended on the ground of economy.“ 

Again, "In the opinion of many engineers of repute who had 
given considerable attention to the subject, direct coupled plante, 
apart from floor space considerations in congested districts, proved 
far less economical in the long run than when the power was trans- 
mitted from engine to dynamo through some elastic medium. The 
chief reason assigned was that an cvercharged dynamo might be 
converted into а motor yro tem, reverse upon the engine, and nct 
infrequently cause considerable damage to expensive machinery, 
whereas the less rigid medium acted as a buffer between the two and 
responded to the slightest variations and undulatory movements, 
thus warding off the blow that would otherwise be felt through the 
entire system. The electrical department annals of more than one 
large corporation were eloquent with denunciations against heavy 
repair bills, stoppages of tram circuits, and semi-darkness." 

These utterances, taken together, cannot be confined to a mere 
condemnation of direct coupling, but without doubt extend to a 
condemnation of electric driving of any description. That is suffi- 
ciently futile to need no criticism. The enormous yearly progress 
of electric driving in every department of manufacture will not be 
stayed by one brake-horse power by the breath of obsessed people 
like Mr. Kenyson. 

How very much behindhand in his knowledge «f things as they 
. exist Mr. Kenyson must be when he speaks of the delusion of direct 
coupling. It would puzzle him to cite any impcrtant instance of 
rope-driven generators being installed in the last five ,years at least. 
He seems to be unaware, also, of the great advantages of motors over 
any other drive for cranes and ventilating fans, which he mentions 
somewhat especially as being suited for rope-driving. From what 
we know of rope-driven cranes, we should say that few things 
require more attention and give less satisfaction. 

Rope-driving, in its time, has played a very important part, and 
there are now, and will be for long, many situations in which it is 
the best method for transmitting power available. Electrical engi- 
neers recognise its value well, and remember that it afforded the 
means by which power was first transmitted cver any distance, as 
well as the economy effected when electricity succeeded it. 

‘That portion of the lecture dealing with ropes proves Mr. Kenyson 
an expert in his own subject, but the value cf future lectures will be 
enhanced by the omission of odious comparisons on the lines of 
those above, until the lecturer's own acquaintance with modern 
practice has been broadened, or until his engineers of repute have 
attended a few more evening classes. | 


The American  Mechanieals,— On Tuesday last, 
December lst, a four days’ convention of the American Society of 
Mechanical Engineers was opened in New York. President Dodge 
took as his topic "The Money Value of Technical Training.” 
Among the papers down for reading were the following :— 


Richards, Frank.—'' Ts Anything the Matter with Piece Work? 

Gantt, H. A ree E Systems of Management." 

Barth, C. G.—“ Blide Rules for the Machine Shop as a Part of tho Taylor 
System of Management." 

Sweet, John E.—“ What are the New Machine Tools to be?” 

Scheffler, Е. A.—'' Suggestions for Shop Construction.“ 

Gregory, W. B.— The Pitot Tube." 

Perry, F. B.—'* Method of Determining Rates and Prices for Electric Power.“ 

Gillet, Louis A.—“ Three and Fcur-Wire Multiple Voltage Systems.” 

Jacobus, D. 8.— Test of a Compound Engine using Superheated Steam.“ 

е. F.—" The Pressure Temperature Curve of Sulphurcus Anhydride 
( . 

pues i Benj . T.— ‘Construction and Efficieney of a Fleming Four-Valve 

ngine.”’ ' 
Morgan, C. H.—'' A Compact Gas Engine, Beam Type.“ 


- 


Extension of Works.—Messrs. Hodgson Wright and 
Wood, of North Parade Works, Halifax, will shortly be removing 
to larger and more commodious premises, which will enable them 
to turn out three or four times the amount of werk they do at pre- 
sent. The new works will be equipped with an electric travelling 
crane, and new tools and machines for turning out economically 
and cheaply their dynamos and motors, which are being manufac- 
tured under the Fynn patents. We understand that the firm are 
the sole manufacturers under these patents at present. All of the 
machinery will be driven by electric m: tors, which will take their 
tupply from the Corporation mains. Mcesrs. Hodgson Wright and 
Wood are also taking up the mauufacture of a new single-phase 
motor, which they claim to be a g-eat step in advance. 


Marriage.— On Thursday last week the marriage took 
place in London of Mr. Israel Zangwill, the author, and Miss Edith 
Ayrton, daughter of Prof. W. E. Ayrton. A reception was after- 
wards held at the residence of Professor and Mrs, Ayrton in 
Norfolk Square, W., and among those present were Sir William and 
Lady Crookes, Sir John Isaac Thornycroft, Major-General O. E. 
Webber, C.B., Mr. and Mrs. J. К. Jerome, Mr. and Mrs. Hall Caine, 
Mr. and Mrs, Barry Pair, Mr. Pett-Ridge, and Prof. and Mrs. 
Armstrong. | | 


and was found to be 39 484 calories. 
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Goods Traffic on Tramways.—at a recent meeting of 
the Newcastle Association of Students of the Institution of Civil 
Engineers, Mr. G. Harrison Sheffield, the new president, delivered 
an address dealing with problems of transportation by rail. Mr. 
Sheffield considered the possibilities of electric tramways as the 
light railways of the future, and said that it was probable that in 
several large centres the authorities would—following American 
practice—introduce goods traffic on an extensive scale. In large 
towns it would be possible for depóts to be arranged for short- 
distance traffic, and this would reduce cost of cartage, and save wear - 
aud tear of roads. If railways took a common-sense and business 
view, they would accept the inevitable, and encourage goods traffic 
on electric tramways by arranging sidinga into their goods yards 
and warehouses, and allowing the tramway wagons to run alongeide. 
The railways would eventually reap a substantial gain, for though 
they would have to relegate a great portion of their short-distance 
goods traffic to the tramways, the tramways in return would act as 
important feeders to the railways, and the railways would also be 
able to reduce their costly cartage departments. He added tbat 
there was no reason why the special tramway wagons which would 
have to be constructed for goods traffic, should not run upon the 
railways, thus enabling them to work colliery s dings and 
factories, An important point would be uniformity of tramway 
rolling-stock to permit of free interchange of traffic in adjacent 
tramway districts. 


Sensational Science.—Under this heading “ Physicist ” 
addresses a letter to the Daily Telegraph of November 28th, in 
which he poured out his righteous indignation on the ridiculous 
statements in the more sensational and “ yellow " daily papers with 
regard to radium. Undoubtedly the cult of radium on the part 
of the unsophisticated public has reached a perfectly ab:urd pitch. 
Not only does the artless reporter talk gliby of the transmutation 
of elements, with hopelessly inapplicable analogies, the extinction 
of matter, the collapse of the law of conservation of energy, and 
other matters about which he is not in the least qualified to speak ; 
but the man in the atreet—or rather the woman—is actually buy- 
ing ғріпіһагієсорєв for Christmas presents to “scientific friends“ 
(presumably of the pseudo type), and is cheerfully paying as much 
as she would give for a smart hat! Really, the pursuit of ecience”’ 
is being carried a little too far. 


Electric Power Stations.—This was the subject of a 
paper which was read before the Glasgow University Engineerirg 
Society by Mr. P. D. Ionides. Interesting contrasts were made 
between the Glasgow stations, which are the highest of their class, 
and turbine stations, such ав are now being erected in London, and 
it was shown that the latter could be completed at а capital outlay 
of abcut half that required for the tlow-speed engine system. In 
the course of the discussion which followed it was generally agreed 
that turbines represented the best modern practice. 


The Heat of Formation of Copper-Aluminium 
Alloys.—Lougainine and Schukareff have published the results of 
an investigation into the above question. The method adopted was 
suggested by Berthelot, and consisted in dissclving the alloys by 
means of a solution of bromine in potassium bromide; it war, how- 
ever, found not to be available for samples containing more tban 
50 per cent. of aluminium. The heat of formation of copper 
bromide, when dissolved in а Br— KBr solution, was firet determined, 
Thomsen's figure for copper 
bromide is 40:9, brt the difference may be explained by the fact 
that his salt was dissolved in pure water. The beat of formation 
of aluminium bromide, per 1 gramme of aluminium, was rext 
determined, and was found to be 7:489 calories; Berthelot's value 
being 7:655. By the aid of these data the varicus alloys of 
aluminium and copper were studied, with the following result, the 
figures in parentheses beirg those based on Berthelot's figure for 
aluminium bromide:—Cus4Al, 1235 (1453); Cu,Al, 1379 (166:8); 
CusAlo, 710 (107 2); Cual, 208 (732); Cv:4ls, 48:9 (116 3); ana 
Сод], 572 (15 7). It will be observed that tne figures obtained by 
the present authors differ widely from those given by the use of 
Berthelot's value for aluminium bromide, but they vary similarly. 
The second alloy quoted, Со,41, exhibits the highest heat of 
formation, and seems to be a well-defined compound rather than a 
solution of one metal in the other. Two other compounds were 
also prepared in a crystalline condition, viz, Cu Als and CuAls, but 
their heats of formation could not be ascertained, as on treatment 
with the Br—KBr solvent much hydrogen wes evolved.— J. Chim. 
Phys., 1903, і, 9. : 

The Gilbert Tercentenary Commemoration.— Next 
Thursday, 10th inst., beiag the 300th Anniversary of the Death of 
William Gilbert, the Mayor and other representatives of the 
Borough of Colchester will attend officially at the meeting of tho 
Institution of Electrical Engineers at the rooms of the I.C.E. to 
receive an Historical Picture (representing Dr. Gilbert in the act of 
showing his Electrical Experiments to Queen Elizabeth and her 
Court), which will then be presented by the Institution to the 
Borough, in which town Gilbert was born in 1544, and died in 
1603. 


City and Guilds,—The annual meeting of the City and 
Guilds of London Institute will be held at the Mansion House 
under the Lord Mayor's presidency on Monday, January 25th. Sir 
William White, F. R. S., President of the Institution of Civil 
Engineers, and formerly Chief Constructor of the Navy, will deliver 
the address, and the Lady Mayoress (Mis Ritchie) will distribute 
the prises to the students. 
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Supply Companies and Electric Railways.—A 
letter appeared in the Times the other day from the managing 
director of the London Electric Supply Corporation regarding 
electric railway traction, in which he &ays.—"'In about a month's 
time this corporation will be supplying electrical power on a large 
scale for traction purposes. . . . The Deptford power station of this 
corporation, one of the largest electric generating stations in the 
country, is situated in close;proximity to three of the southern 
railways, and from that station it would be poseible to obtain а 
supply of electric power to work the suburban traffic of any or all 
of these railways at а price less (owing to the variety and extent 
of the load at the station) than it could be produced for by these 
companies, separately or jointly. The saving effected in capital 
риш to these railway companies from such an arrangement 
is obvious.” 


French Competition for Electric Motor Vehicles.— 
Owing to lack of entries the competition of electrical motor vehicles, 
referred to in our last issue, had to be postponed. 


The Decimal System.—We learn that early next 
session a Bill for the compulsory adoption of the metric weights and 
measures throughout the United Kingdom, is to be introduced into 
the House of Lords. The first reading of the Bill will be moved by 
Lord Belhaven and seconded by Lord Kelvin, and we are informed 
that such an encouraging amount of sympathy with this measure 
has been expressed privately by other peers, that there are good 
grounds for expecting that the second reading of the Bill will be 
passed. The Decimal Association is appealing for subscriptions 
toward its campaign fund. 


Will.—A financial contemporary says that Mr. John 
Dale, a director of the Scarborough Electric Supply Co., Ltd., who 
died on the 30th ult., has left property of the total value of 
£67,201. 


Brush Electrical Engineering Co., Ltd. — The 
following is а list of the directors of this company :—Right Нор. 
Lord Vaux of Harrowden, Harrowden Hall, Wellingborough ; 
Clarence 8. B. Hilton, 41, Roland Gardens, S. W., gentleman; Wm. 
L. Madgen, 128, Upper Tulse Hill, 8.E., engineer; George Е. М. 
Cornwallis-West, 354, Great Cumberland Place, W., gentleman; 
the following gentlemen having all resigned on September 30th, 
1903: Charles E. Hodgkin, Purley Lodge, Reading, engineer; John 
8. Raworth, 46, Christchurch Road, Streatham Hill, 8.W., engineer ; 
Robert P. Sellon, Albury Edge, Mersham, Surrey, electrical 
engineer. 


Electrolytic Deposition of Zinc on Iron.—Acccrding 
to О. Gabran, the best electrolyte for this purpose contains 1,200 
grammes of zinc sulphate and 60 grammes of sulphuric acid (24° Bé) 
per 6 litres of water. In large baths a voltage of 9 to 10 should be 
employed, and a current density of 6 amperes per «quare decimetre. 
The author has designed an apparatus for the regalvanisation of the 
plates of iron ships, which is made so tbat it can be moved about 
over the hull. It is fitted with & rubber lip, in order that it may be 
pressed into contact with the plate, and arrangements are also 
provided for keeping the electrolyte in circulation. 'The apparatus 
takes 65 amperes of current, and is said to give a film of sufficient 
thickness in 7 seconds. The machine is specially suited for the 
purpose of applying a coating of zinc to the heads of the rivets, 
which have hitherto usually been left bare.— Elektrotechn., Ziets., 
1903, xxiv., 937. : 


Electricity and Trees.— Experiments have been carried 
out lately by Mr. Stone, at the Massachusetts Agricultural College 
upon the effect on trees growing at the sides of the road of the over- 
head electrical currents used in operating tramways, &c. Harm 
may be done ќо the trees, either by the formation of an arc caused 
by short-circniting, or by the currents that leak to earth through the 
ineulators. In this respect it appears that only direct currents аге 
harmful, especially when the positive pole is connected with the 
rails. The electrica) resistance of living trees is fairly high, but it 
differs in the different concentric portions ofthe trunks. The resis- 
tivity of the outer bark of the elm is 192,000 ohms, that of the 
maple 29,000. The resistivity of the inner elm bark is 11,300 ohms, 
and of that of the maple 18,000. The cambium of each tree pre- 
sents a resistivity of 10,698 and 138,000 ohms respectively; while 
that of elm wood is 98,700. The measurements were made in the 
month of July. 


Personal.—Mr. À. M. Dayson, assistant manager and 
engineer of the Sunderland Corporation electric tramways, has been 
appointed by ihe Tramways Committee to succeed Mr. Harry 
England as tramways manager. 

The staff of the Portamouth Municipal Telephone Department has 
presented a gold albert and a framed photograph of the Town 
Hall, to Mr. T. Holme, the manager, on his departure to Hull, where 
he is to undertake the management of the municipal telephones. 

Alderman Martin Taylor bas been elected chairman of the Tram- 
ways Committee of the Croydon Oounty Council in the room of 
Councillor Rigby, who has retired from the Council. Councillor 
Stapleton has been appointed vice-chairman. The Lighting and Eleo- 
tricity Committee has re-elected Alderman Miller as chairman and 
Councillor Rogers as vice-chairman. 

An unfortunate imprint on the title page of Old Cape Colony 
(Constable & Co.) attributes this book to Mrs, A. F. Trotter, instead 
of to Mrs. A. P. Trotter, by whom it was written and illustrated. 

The Eastern Telegraph Oo., Ltd., and the Eastern and South 
African Telegraph Oo., Ltd., announce that Mr. George Draper, who 


has been secretary of the two companies since their formation, 
retires from office with a pension on December 1st next. Mr. A. R. 
Hardie, formerly the accountant, has been appointed secretary. 


Scientific Soothing.—OColonel Gouraud, whose name 
needs no introduction to readers of this journal, is now “ Acting 
Governor to Jacques І, Emperor of the Sahara.” Іп an interview 
which a Manchester Guardian representative has bad with him, 
the gallant Colonel outlined a scientific plan of charming the 
people into peaceful and civilised ways, the principal weapons 
being phonographs, gramaphones, typewriters and motor-cars, and 
no doubt other musical instrumenta These are all classed as 
instruments of civilisation, which are thought likely to fascinate 
the subjects of Jacques. There will be nothing so antiquated as the 
railway allowed in this great development programme, indeed, the 
automobile will have things all its own way, for an automobile 
75 150 ft. wide is to be made right through the country from sea 

sea. | 


Appointments Vacant.— Works superintendent (£200), 
shift engineer (£117), and sub-station foreman (45s.), for Dublin 
electricity works; shift engineer for Swansea electricity works 
(358.); shift engineer for Tunbridge Wells (£100); shift engineer 
for Fulham (£104). 


THE CENTRAL STATION ENGINEER. 


ExxTER T.C. has increased the salary of Mr. Munno, electrical 
engineer, to £350 a year, and has granted him an honorarium of 
£105 for extra work in connection with the new power station. 

The Newcastle-on-Tyne Corporation Tramways Committee, on 
November 26th, decided to increase the salary of Mr. Lz Ros- 
SIGNOL, general tramways manager, from £750 а year to £850, 
rising by £50 per annum to £1,000; that of Mr. Fiera, car-ahede 
manager, from £200 to £250, rising by £25 a year to £300; and 
that of Mr. EAsTEN, chief clerk, from £130 to £175. 


NEW COMPANIES REGISTERED. 


Priestman Power Co., Ltd. (79,256).—This company was 
registered on November 26th, with a capital of £40,000 in £1 shares, to erect a 
generating station а& Blaydon, Durham, for utilising the s and waste heat 
to be produced by ovens to be built by the owners of the Priestman Collieries, 
Blaydon, and for generating electrico energy for distribution and sale to the 
Newcastle-upon-Tyne Electric Supply Co., Ltd., and the said owners of the 
Priestman Collieries and others, and to on the business of suppli-ra of 
electrical energy in allits branches. The first subscribers (each with one share) 
&re:—F. Priestman, 2, Princes Buildings, Newcastle-on-Tyne, colliery owner; 
Н. B. Noble, The Manor House, Newcastle-on-Tyne, barrister; J. Т. Merz, The 
Quarries, Newcastle-on-Tyne, gentleman; Н. Peile. 2, Princes Buildings, 
Newcastle-on-Tyne, colliery owner; S. J. Leybourne, Birchholme, Gateshead, 
general manager; J. Н. Armstrong. St. Nicholas Chambers, Newcaatle-on- 
Tyne, chartered acoountant; and R. 8. Watson, 141, Pilgrim Street, Newoastle- 
on-Tyne, solicitor. No initial public issue. The number of directors is to be 
six; the first are Е. Priestman, J. Н. B. Noble, J. T. Merz, Н. Peile, S. J. 
Leybourne, and J. H. Armstrong; remuneration as fixed by the company, 
Registered office: 2, Princes Buildings, Newoastle-on-Tyne. 


Kingswood Electric Supply Co., Ltd. (79,253).— This com- 
pany was registered on November 26th, with a capital of £1,000 in £1 sharee, 
to adopt an agreement with the Bristol Trust, Ltd., and to carry on the busi- 
ness of suppliers of electric light, heat, motive power, or otherwise, electrical 
engineers, contractors and manufacturers, electiioians, mechanical and 
chemical engineers, &c. The first subscribers (each with one share) are: 
S. Williams, Bristol, solicitor; W. E. Laurenoe, Bristol. clerk; H. Taylor, 23, 
Brighton Btreet, Bristol, accountant; J. Muse, 28, Exeter Street, Bristol, 
clerk; E. Watts, Bristol, solicitor; W. L. Bate, Carlton Chambers, Bristol, 
accountant; and H. V. Harvey, 27, St. Paul's Road, Clifton, barrister. No 


initial public issue. The number of directors is not to be less than two nor 


more than seven; the first are not named; qualification, 100 shares; remuner a- 
tion as fixed by the company. Registered office, 46, Newman Street, Oxford 
Street, London. 


Derby Electrical Co., Ltd. (79,228).— This company was 
registered on November 24th, with & capital of £1,000 in £1 shares, to acquire the 
business of ап electrical engineer ed on by J. Hill at Wood's Lane, Derby, 
апа to carry on the same and the business of manufacturers of and dealers in 
motors, dynamos, lamps, wire cables, insulating materials, accumulators, 
telephones, electrical instruments, apparatus, and machinery, &c. The first 
subscribers are:—J. Hill, The Hollies, Empress Road, Derby, engineer, 927 
shares; W. Shardlow, 19, Bakewell Street, Derby, engineer’s manager, {0 
shares; Н. J. Furniss, Camden Street, Derby, electri engineer, 10 shares ; 
J. P. Jones, Rowena Villa, Shepherd Street, Littleover, Derby, clerk, 1 share ; 
Mrs. E. Hill, The Hollies, Empress Road, Derby, 10 shares; С. Е, Beach, 172, 
Barton Road, Derby, clerk, 1 share; and Е. Н. Rainsford, Parkside, Mill Hill, 
Derby, outfitter, 1 share. No initial publio issue. The first directors are J. Hill, 
W. Shardlow, and Н. J. Furniss; qualification, £5. Registered office: St, 
George's Engineering Works, Wood's Lane, Derby. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Kent Electric Power Syndicate, Ltd. (72,742).—A memos 
me 0 5 in full of a charge dated ay ‘ist, 1108, securing £1,5C0, 
as been Я 
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Bournemouth and Poole Electricity Supply Co., Ltd.—A 
series of debentures created by resolutions of March 5th, 1900, and July 16th, 
908, to secure an amount not exceeding half the subscribed capital for the time 
being (now £270,000) has been registered. Property charged: The company's 
undertaking and property, present and future. No trustees. Debentures are 
issued to trustees for holders of debenture stock securing same amount, acting 
under deed of March 5th, 1900. 


J. L. Pulvermacher & Co., Ltd., medical electricians, London 
(47,682).—A debenture, dated November 18th, 1903, to secure £3,000. charged on 
the company undertaking and property, present and future, including uncalled 
оар! „ has been registered. Holders: G. B. Browne, 45 and 47, Ludgate Hill, 
E. O.; and D. G. H. Pollock, 5, Threadneedle Street, Е.С. 


Langdon-Davies Motor Co., Ltd., formerly Langdon-Davies 
Electric Motor Co., Ltd.“ (55, 880).— Issue, on October 26th, of £200, and on 
November 12th, of £400 debentures, part of series created October 15th, 1902, to 
£6,000, charged on the company's undertaking and property, present and futare, 
eluding uncalled capital, No trustees, Previously issued of same series: 


Woking Electric Supply Co., Ltd. (46,175).—Issue, on October 
81st, of a debenture for £50, part of series created November 2nd, 1899, to secure 
£25,000, charged on the companys undertaking and property, present and 
future, including uncalled capital. No trustes. Previously issued of same 
series: £22,650. 


City of Wellington Electric Light and Power Со., Ltd. 
(88,003).—Issue, on November 6th, of £75,000 5 per cent. first debentures, part 
of series created Мау "th, 1903, to secure £100,000. Property charged: The 
company's undertaking and property, present and fnture. No trustees. No 
previous issue of same series. 


Monte Video Telephone Co., Ltd. (27,208).—This company’s 
annual return was filed on November 20th, when 86,492 preference and 72.680 
ordinary shares had been taken up out of a nominal capital of £160,000 in 87,000 
preference and 78,000 ordinary shares of £1 each. £169,172 is considered as 
paid. Mortgages and charges: Nil. 


Mather & Platt, Ltd. (60,887).— This company’s annual return 
was filed on September 24th, when 40, preference and 40,000 ordinary shares 
had been taken up out of a nominal capital of £1,000,000 in 50,000 preference 
and 50,000 ordinary shares of £10 each. £10 per share haa been called up on 
21,705 preference and 2,500 ordinary and £7 10e. per share on 7,495 preference 
shares, resulting in the uu of £298,262 10s. £488,000 is considered as paid 
on 10,800 preference and 87,500 ordinary shares. No mortgages or charges. 


Sir Hiram Maxim Electrical and Engineering Co., Ltd. 
(61,969).—This company's annual return was filed on September 30th, when the 
entire capital of £190,000 in £1 shares had been taken up. £1 per share has 
been oalled up on 42,500 shares, resulting in the receipt of £87,292 128. 6d. 
£6,207 18. 6d. remains in arrears, £147,500 shares are considered as fully paid. 
Mortgages and charges: £20,000. 


F. A. Glover & Co., Ltd., electrical engineers, London (73,356). 
Issue, on November 14th, of a debenture for £500, part of series created April 
11th, 1902, to secure £6,000, charged on the company's undertaking and pro- 
Pre „present and future, including uncalled capital (if any). No trustees. 

viously issued of same series: £5,000, ` 


Conduit and Insulation Co., Ltd. (50,527).—This company’s 
annual return, made up to August 26th, has been filed. 88,878 shares have been 
taken up ont of a nominal capital of £40,000 in £1 shares. £15,878 has been 
paid, and 18,000 shares are considered as fully paid. No mortgages or charges. 


British Prometheus Co., Ltd., electrical cooking apparatus 
manufacturers, Kingston-on-Thames.— £2,500 debentures, created October 17th. 
1908, and dated November 7th, 1908, charged on the company's undertaking and 
property, present and future, including uncalled capital, have been registered. 

о trustees. 


British Electric Car Co., Ltd.—£25,000 second debentures’ 
created November 6th, 1903, have been registered. Property charged (as a 
floating security) : The company’s undertaking and property, present and future, 
inclading uncalled capita), subject to £50,000 debenture stock secured by trust 
deed dated June 17th, 1908. No trustees. 


London Electrical Fittings Co., Ltd. (62,468).—This com- 
pany’s annual return was filed on October 8rd, when 2,999 shares had been taken 
up out of a nominal capital of £8,000 in £1 shares. £1,299 has been received, 
and £1,700 is considered as paid. No mortgages or charges. | 


Electrical Indicator Syndicate Co.. Ltd. (28,431).—A deben- 
ture, dated November 18th, 1803, to secure £200, charged on the company’s pro- 
perty, present and future, has been registered. Holder: W. H. Callow, High- 
bury Hill, М. Also issue, on November 18th, of a second debentare for £200, 
pani of е created same date to secure £1,000, charged on same property. 

о trustees. 


ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith the returns of the Leeds 
Leeds Municipal electric lighting department for the year ending 
Electrical March 25th last; the undertaking, since it was 
Supply. acquired by the Corporation in 1898, has made 
great progress, as will be gathered from the fact 
that some 13,700 н.р. of plant is now installed, and the output has 
reached 4,323,821 unite. The rapidly growing motor load is a 
valuable feature, and should enable the department to show ап im- 
provementon what are at present excellent workscosts, on a load factor 
under 13 per cent. During the year a fall of $d. per unit in the average 
revenue has to be recorded; this has had an adverse effect on the 
percentage of revenue to capital expended, compared with previous 
years The prices charged are:—Private lighting, 4d. per B. T. U., 
power, 2d. to 14d. per unit, dependent on the number of units used 
per horse-power of maximum demand; for heating purposes, 2d. 
per unit. In all cases discounts are allowed. | t 
Mr. H. Dickinson is the electrical engineer and manager. 


GENERAL STATRMENT. 


For year ending March 256th 1908. 1002. 
Total capital expended — ... T . £671,412 £505,029 
Number of units sold— 

Private supply ... jet . 4,323,821 3,055,165 

Public lighting ... се 124,829 — 

Total number of units sold S . 4,418,650 3,055,165 
Equivalent No. of 8-c P. lamps connected 231,734 178,422 
н.р. of motors connected ... ns з 1,437 685 
Number of public lamps ies ids 93 arc 1 are 
Maximum load in Kw. un $m 4,126 3,110 
Revenue account— 

Gross revenue ... say us eee £56,656 £45,332 
» expenditure see ves £19,997 £14,511 
» profit eis ied iss £36,659 £30,821 
Average price obtained— 
Private lighting 280 si 306d. 358d, 
Public lighting ... jsi ; 1:504. — 
REVENUE ACCOUNT. 
Gross. ‘Per unit. 
By sale of energy ... s T € . £55,972 3'02d. 
Meter rents, &с, excess provided for taxes and 
refunded ... . Жаз gs vis ia 684 04d. 
Gross re venue — © .. £56,656 3'06d. 
Совт оғ PRODUCTION. 
Gross. Per unit, 
Coal, Ke. A £5,225 28d. 


Oil, waste, water and engine room stores is 608 03d. 


Wages incurred in generation and distribution 3,799 20d. 
Repairs and maintenance of buildings, machinery, 
and plant... T ius ies 25 .. 1,892 10d. 


Works and distribution costs . £11,524 61d. 


Rent, rates and taxes Ие РА .. 1,495 08d. 
Management expenses, salaries of engineer and 
clerical staff $us 959 - ja : 4,718. 15d. 
General establishment charges, insurance, law, 
printing and stationery... РУ s^ we. 29 '04d. 
Special charges due to change of voltage and 
rewinding alternators ... са 155 , 3,531 194. 
Total works costs we £19,997 1:074. 
PRoFIT STATEMENT. 
Interest on loans ies d ‘ge wee £22,404 
Sinking fund ... gs - 12,872 
Surplus for 1903 1,383 
Gross profit £36,659 


Ол the year’s working a gross profit of £36,659 was earned; as 
compared with £30,821 in the previous year, and after meeting 
financial charges, which have latterly taken an upward turn due to 
large extensions, a balance of £1,383 remains, as compared with 
£3,170 in the previous year. 


CITY NOTES. | 


Allgemeine Elektricitiits Gesellschaft. 


THE report of the directors states that the events of the financial 
year ended June 30th, 1903, seem to have confirmed the previous 
suggestions in regard to the necessity of a closer connection being 
established between the large firms if prices were again to be brought 
to a remunerative level, and that the first step in this direction had 
been taken by the combination of the four most important under 

takings into two groups, which represent more than three-fourths 
of the total production of the country. It was to be desired and 
hoped that the centralising movement in the electro-technical in- 
dustry would continue. The decision which introduced this move- 
ment —the institution of a community of interests with the Unicn 
Electricity Со. — was arrived at on the occasion of the general meet- 
ing held last April, and the working arrangement commenced on 
July 1st. It did not, therefore, affect the results of the past year. 
Since then the projected fusion of the administration, particular'y 
in the German brauch establishments, and a distribution of work 
in the shops, had been carried into effect, and appeared to promi:e 
well The same wish for concentration led to the company's 
co-operation in the conversion of the well-known firm of Körting 
Bros., of Hanover, into a company with a capital of £800,000, in 
which the A. E. G. participated to the extent of £55,000. The ele- 
trical department of the Hanover firm was taken over by the A.E.G, 
and organised as & company specially for the production of gene- 
rator gas installations for electrical and other purposes. A result of 
further understanding was the company's co-operation with the 
Siemens & Halske Co. for the technical aad commercial develop- 
ment of wireless telegraphy on the Slaby-Arco and Braun systems, 
and more recently by the participation on joint account in the con- 
struction of large works at Valparaiso for lighting, power, aad 
railway working. It was proposed to pay a dividend at the rate of 
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8 per cent. as in the previous year. The company had transferred 
to friendly banks shares amounting to £200,000 in the Zurich Bank 
for Electrical Enterprises, and realised a profit of £94,460. This 
profit wfs not distrituted as dividend, but a portion of it had been 
devoted to the purpose of defraying some of the expenses of erect- 
ing large new buildings and providing workshop equipment, and 
the remainder placed to the reserve fund. А larger number of 


orders was received than in the previous year, and on October 18%. 


the officials and workmen were 18,278 as compared with 14,897 on 
the same day in the corresponding 12 months. The turnover in 
the Brunnenstrasse machine works increased by over 25 per cent. 
For instance, the number of dynamos and motors built reached 
22,443 of a totaloutput of 294,041 H.P. a8 compared with 15,283 of 
211,861 н.р. in 1901-2, and 21,850 of 268,100 н.р. in 1900-1. The 
construction of dypamos of all sizes up to 6,000 н.р. was carried 
out, and new types of oil and air transformers were introduced, while 
large sizes of winding engines for main sbafts of mines were also 
delivered. The report proceeds to refer to the promotion of steam 
turbine construction and to the improvement of the Nernst lamp, of 
which about 2,000,000 have been supplied, and for which an in- 
creasing demand was being experienced. Ап international com- 
bination of glow lamp makers had been formed with a sales bureau 
in Berlin for the regulation of prices which had constantly declined 
for years. The employment of the cable factory had in general 
been satisfactory, and night shifts bad been partly worked in some 
branches. The brass rolling mill was started at the end of the 
winter, and had plenty of orders to keep it in operation; while the 
automobile factory would be mainly devoted to the improvement of 
special types and the construction of heavy motor-cars for gocds, 
new shops having been erected for this purpose. After mentioning 
the numerous installations carried out for public authorities and 
ships, mines, and at the harbours of Table Bay, Cape Town, Bar- 
celona and St. Petersburg, and the provision or extension of equip- 
ment at central stations, the report states that a elight improvement 
in electric railway conditions was perceptible, and that the con- 
struction of railway signalling and safety appliances, which were 
expected to come more into use with the adoption of electric 
traction on main lines, had been undertaken, and an interest taken 
in an important firm engaged in that branch of industry. The high 
speed experiments on the Marienfeld-Zossen railway are briefly men- 
tioned, and the rate of cver 125 miles an hour recorded as having 
been attained. After deducting the interest on the company's bonds, 
the gross profits, including the balance from the previous year, 
amount to £360,904, and, having provided for expenses, taxes and 
depreciation, the sum available for disposal ів £281,219. The divi- 
dend at the rate of 8 per cent. on a capital of £3,000,000 absorbs 
£240,000, the fees of the board of supervision £6,000, grants to 
official and benevolent funds £12,000, and pension and assistance 
fund £12,000, while the balance is carried forward to the next 
account. 


Bullers, Ltd. 


Тне report for the year ended July 31st states that additional 
buildings and plant and machinery have again been required at 
both Hanley and Tipton to meet increased demands. The com- 
pany has received large orders in connection with the electrification 
of railways and the transmission of electrical power at very high 
tension. These promise to be important developments of the com- 
pany’s business. The trading accounts, after paying directors’ fees 
and managing directors’ salaries, show a profit of £40,058, which, 
with £775 brought forward, makes a total of £40,833. The interest 
on the preference sbares, and dividends of 71 per cent. on the 
ordinary srares have been paid, leaving a balance of £22,083. The 
directors propose to pay a further 24 per cent. on the ordinary 
sbares, making 10 percent. in all; to place £10,000 to reserve, 
which will then amount to £40,000; to pay а bonus of 5 per cent. 
on the ordinary sbares, and to carry forward £833. In September, 
1903, a further purchase of £15,000 Consols was made, which, with 
the £15,000 purchased in September, 1901, makes a total of £30,000. 


Aron Electricity Meter, Ltd. 


THE directors’ report for the year ending September 30th, 1903, 
shows that the profit and loss account for the year, after providing 
for depreciation and share of expenses and discount on the issue of 
debentures, shows a net profit of £2,125 18s. 8d., which has been 
carried to the debenture sinking fund in accordance with the pro- 
visions of the trust, deed. The report reads: 


The directors are pleased to record a considerable change for the better in 
the affairs of the company, which may be uscribed to the following causes :— 

The apparent revival of the electrical industry on the Continent has created 
а proportionately larger demand for Aron meters, especially in Germany, 

The completion of the factory at Bchweidnitz bas enabled the company to 
manufacture both cheaper and more advantageously. 

The manifest advantaves of the Aron meter have crented a reaction in its 
favour, which is distinctly noticeable in quarters where other instruments were 
afforded encouragement in recent years. 

The increased sales during the last year led your directors to expect better 
results than had actually been attained; the econc mies effected in the manu- 
facture have, however, so far not been sufficiently large to coinpensate for the 
required reduction in the selling prices. The directors have persevered in their 
efforts to stimulate business in Ergland, and the expenditure incurred thereby 
has materially reduced the profits tor the year. Prof. Aron has successfull 
completed his experiments in connection with the production of а new an 
cheep meter for alternating currents, which will shortly be placed on the 
market, 


Western Telegraph Co.—Interim dividend, payable on 
December 21st, of 3s. per share (at the rate of 6 per cent. per 
annum), for the quarter ended September 30th, 1908, 


STOCKS AND SHARES. 


Wednesday Evening, 

SPECULATION as a motive power to the markets has again fallen 
flat, but the Kaffir Circus once more steps aside to allow Consols the 
position of leader in the Stock Exchange; and Consols have been 
put up with a spurt, upon a variety of causes familiar to everyone 
who takes interest in the markets, the advance including otber 
investment varieties in its train. While it is too much to say that 
business gives any fresh signs of broadening out, the situation seems 
healthy enough, apart from the tronbled waters in the Far East. 
Fortunately, the money squeeze usual at this time of the year has 
scarcely been perceptible so far, and cash accommodation continues 
to be obtainable upon reasonable terms. 

Railway stocks are the chief centres of animation in the markets 
we touch upon, and the Undergrounds have advanced into fresh 
favour. Metropolitan Consolidated again scores with a further 
jump of 14 to 883, and now Districts are commencing to follow 
them in the upward track, having risen no less than 44 to 364. 
This last movement is due to the publication of the ambitious 
schemes advertised as the gcal of the Yerkes group, with their 17 
millions of capital and over 100 miles of railway. Metropolitans 
owe some of their strength to the decision given in favour of the 
company with respect to running powers over part of the Circle, 
bat the consideration did not affect Districts,and there is an idea 
that the case may yet be carried to the House ofiLords. 

Central London Ordinary is up a point, but City and South 
London slipped back to the round 50, and the company’s prior 
securities are also losing ground. Its three Preference stocks stand 
at 1234, 1254 and 1223, while the 14 per cent. Debanture is not 
better than 1104. Central London 4 per cent. D3benture is 116}, 
and the gilt-edged market suffers sorely from the new issues of 
high-class stocks now being offered at low prices by several of the 
steam railway companies. It is said, too, that there are still others 
to come. 

So the weakness in London United Tramways shares must not be 
ascribed to ideas of a fresh capital issue, but is attributed by. good 
authority,” as an evening contemporary veiledly remarks, to the 
dearness of money and sympathy with the weakness of other similar 
stocks. The price of Preference has hardened a little to 114, and 
the Debenturesare 105. The Tramway market presents few features 
of interest this week, but British Electric Traction Preferance have 
advanced , the recent tap being turned off for a time. 

Electricity supply shares have a pair of rises to show against a a 
trio of falls. One of each is accounted for by a movement of 1 
рет cent. in Debenture stocks, and ths other rise is that of 4 in 
City of London Ordinsry shares, upon a recent decision of the 
Common Council and the approach of the dividend time. This 
latter consideration, however, has failed to save Brompton Prefer- 
ence from a decline of 5s., and а similar fall brought South Londons 
down to 34. Primitiva Gas and Electric of Buenos Ayres Deben- 
ture was dealt in at 82 and 83 the other day, but the Ordinary 
shares at 4 and the Preference at 41 are neglected. 

Several of the manufacturing descriptions show changes on the 
week. Henley's, for instance, are { up, and British Aluminium 
Preference have improved to 7, the Debenture hardening a couple 
of points to 90. Brush Second Debenture rose 1 to 884 upon а small 
inquiry. Callender's have not fluctuated. | 
. Amongst telegraph descriptions, the principal movement is a rise 
of £2 in Great Northerns, following their advance of 103. last weck. 
The buying emanates from Paris, where a good deal is done iin the 
shares, and where the supply is apparently as limited as it is bere. 
The Eastern group keeps steady, but Chinas” slipped back to 11}, 
after being nearly 12. Eastern Telegraph Ordinary remains at 
1244, and the Anglo-American group is almost motionless too 
Anglo A,“ the Deferred stock, has lost the ,] that it gained a week 
ago, upon more chastened impressions in regard to the coming 


. dividend declaration. West India and Panama first Preference have 


gone back 4 to 6j—a reaction readily accounted for by their recent 
sharp rise and consequent temptation to sellers. None of the 
Telegraph Trust varieties have avy alteration to exhibit, and 
practically the same remark covers the telephone section, where a 
fair amount of business continues to be done in the National Co.'s 
stocks, although the only quotable change is a point fall in the 
Deferred. 


Stock Exchange Notices.—Applications have been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to:—Metropolitan District Railway Co.— Partly paid 
scrip of a further issue of £500,000 4 per cent. perpetua] debenture 
stock. The Committee has further been asked to allow the follow- 
ing to be quoted in the Officia] List:—Blackheath and Greenwich 
District Hlectrio Light Oo., L&d.— 50,000 7 per cent. cumulative 
prefexmnos shares Sf £1 eack, fully paid. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH .AND TELEPHONE COMPANIES. 


Business done 
Closing 
Present Closing week ended 
КАМЕ, tions otations i 
Issue. ov. ch. Deon dnd. MEI E 
67,100 | African Direct ү 99 —108 юа |1 мы 
$ 3 ee oe ee ee oe EE — 249 "T 
3 1 to 95,000 ee ee ee 4— 84 2à— Så ыы 22 
119, 7002 ° do. Nos. 1 U 1 866 Rod, ee ее ee 70 — 80 70 — 80 2:2 кы 
шш Айшанын Те Сы ee ee ee ee ee 49 — 62 49 — 52 ee ee 
8,106,680 Do. 20, ' do 0. ры. os ee ee ee, 92 — 94 92 — 94 p^ "n 
8,105,680 Do. 0. do. De ee ee ee ee ee 8 EE i 1 TT 64 7 7 
44,000 Chili Тө! опе, Nos. 1 to 44,000 ee ee ee ee ee ° 12— 4 xS se 
18,983, 5008 Cable S. oe 145 —155 145 —155 se E 
1,841,209 do. Sterling 600 year 4 & Deb. Stock RS. 90 — 98 90 — 98 92 901 
16,000 Cuba e oe ee ee ee eo eec ee ee ee 7 — 8 7 — 8 е е9 
6,000 Do. 10 96 Pref. ee ee oe [A 0 se ee ae 16 — 17 16 — 17 oe oe 
12,981 | Direct Tel J!! CCS 24— 83 234— 8j ө .. 
6,000 ро. do, 10 Cum. Pref, ee ° е . 7— 8 7— 8 es эө 

‹ 80,000 р йо. 4$ Debs. oe ee 97 —101 97 —101 е "е 
(60,7103 | Direct United States 105 — 103 1 103 103 - 

87,800 | Direct West India Cable, Reg. Deb., within Nos. 1 to 1,800, Red. 99 —102 99 —102 . es 

4,000,000 | Elastexn Telegraph, 3 с Ка aa i 192 —127 122 —127 1234 192 
1,965,508 Do. Bio, Pret Steen non 84 — 87 &4 — 81 в | 8 

684,645 ро. 4 Mort. Deb. Btock Red. Б ee e . 106 —108 106 —108 =o > 
800,000 | Eastern Extension, А nei China Telegraph 11 12 11 — 114 114 11 
800, 0008 Do. 4% Deb. = 105 —108 105 —108 : 5 
B00,000 | Eastern & бор Ann Tele, toak Mt. Db., Nos. 1 to 8,000, red. 1908 99 —1C2 99 —102 931 m 
800,000; күз. сека Debs. (Mauritius Bub.) 1 to 8,000 99 —102 99 —102 ss = 
180,297 | Globe "Telegraph and „ v Ж 84— 82 — 8} Вт; 
180,049 Do. do. b Prei. ee ee ee eo eo 18 — 18 1 125, 
150,000 | Great Northern Telegraph hagen m 93 — 94 95 — 96 Ak 

62,500; || Halifax and Bermudas etf 44 % 1s$ Mort, Debe, within Nor.) 99 —108 99 —102 T s 

17,000 | Indo-Kuropean Telegraph .. . 1 | s1—42 | m | se 
100,000: | London o-Brasilian Telegraph, 6 % Debs. „ 98 —102 98 —102 .. * 

1,988,888 National T one, Pref. Sock ee ee ee e ee ee 101 — 108 101 —108 1601 101 
1,966,667 Do. о, Def. Stock e ee e e ee 79 = 81 18 — 81 79 
15,000 Do. do, 69% Cum. 18 Pret, .. . f А А 18 — 14 18 — 14 je A 
шш | E ы | Bote | hate | al С 
. do. on-cum е ee oe к= 

000,000 | Do. i э, ч, 95 — 95 — 97 x 961 
600,000 Do. As SR 102 —104 102 —104 s К 
179,518 Oriental — Mie. Nos. oe тн, fully paid ba” 3 H— Н jt- | ii Ў 
100,000: 5 ао Qua Den. Debe, 1 $0 1,000 ee ee 97 —100 97 —100 е: е 

11,880 Reuter’s ee ee ee ee ee ee ee 64— 7% : 64— 7i “+ . 

8,808 | Submarine Cables Trust ә e is N is e 116 —121 116 —121 Е se 

—.— United | River Plate Telephone - Bret : i io as A A A A 5H . 

LÀ 0. Cum. = 10 r3 ee ee 

179,9472 Do do. NIC i um 104 —107 104 —107 i 

180,000: | West Coast CETUR Ребе, 140 1,600 guar. by Bras, Bub, Tel. 95 — 98 95 — 98 к s 
0 to 8 —9 i 2 i 

967,980 | Western Telegra 577 by " am 112— 12 113— 123 19$ 113 

95,0001 Do. Debo. dn 7 7 series, 1906 <é 5% are 100 —108 100 —109 T 
400,000 Do do, cad Stock Red. ee ee ae ee 98 —101 98 —101 100 9 1 

88,831 West India and Panama Te A m 68 КЕ сә "c Å — ге КЕ 

84,568 . do, do. 6% Oum. isi Pre. — .. .. 1 1 = 

4,660 do, do, 6% Cum. 2nd Prein. 4— 5 4— 6 à 

80,0002 Do, do, до, 5 Debs., Мов, 1 to 1,800 es 101 —104 101 —104 os 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

20,000 | British Aluminium 7 % Cum. Pref, . WE- ‘Se. Aw 10 is ʻi as 44— 54 44— 53 - 
800,000: do. 6 мй Mort, Бер. Stock Bei. oe T .. | Stock ee — 2 86 — 90 88 — 92 77 
100,000 British Blectrio Traction ce ee e6 ee oe ] 10 9 96 9 96 8 96 114— 19 ll 12 1111 
100, Do. do, 6 Cum. Pref, . e we | E10 i к P 11 — 1 ni- 113 n 
600,0001 Do. do. P Debenture Stock. .. | Stock sc E us 190 —128 190 —123 122 
100,000 | British Insulated and Hels Cables oe ds T oe oe 4578 1596 | 10% 10 6 — 61 6 — 9 T 
100, Do. do. 6% . Pref. ee ee or ee |, 48 ee eo ee 5}— 64— е 

60,000 0 о, % 1st Mort. Deb. Red. e. a6 Фо е 2100 в ee ee 108 — 1084 108 —108 " 
50,000 |{Browett, Lindley & Oo., HMM e æ o | 5,81 8: Nil S . iff *. oe 

50,000 Do. 6 % Cum. Pref. .. ee we | 41 6 6 ЧЕР 14/6 to 14/6 to T 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. „ә TP 9 b N Nil |да i 1 es 
150,000 Do. е Мо Pere ie е е ee 2 6 8 % 6 % 12— 1 12— 1 ee 
195,000 3 Do, do, P b. Btock . ee se Btock oe ee ee 97 —100 91 —100 ee 
128, 000 Do. do. Perg, ind Deb. Stock Stock ee ‘ie 8&5 — 90 ' 84 — 89 T 

85,000 | Oallender's Cable Construction shares T б |15% 209% |15 9% п — 18 11 — 12 - 
40,000 Do. до. до. rh опа. Pret, . а b ee oe га 62 6)— 53 žá 
90,0007 Do. do, do. 44 96 1st MON Deb. Btock Red. Stock - - vs 106 —110 106 —110 is 

1,860,014: Central London Railway, Ord. Btoc eo ee ee ee Stock ee 4 4 91 — 91 92 = 95 992 
494,098 Ро. до. 4% Pref. Stock ee ео ee ee Btock ee 4 4 99 —102 99 102 ee 
494, do. е e өө ee ee ee ИС Stock oe 4 4 96 TET 99 99 е 

1,380,000 саи South London Railway e. c ^» 5 Stock | 1} g 94 50 — 52 

° . e 0 an 
aig | hun soma а BEERS Mh асан i fap | m2 eas 
wan ео, “А” 1%ю 5 ee — 

17,189 Do. am n "shares, 01 7,1% . Б 22 Nil ; 1— 2 
844,0381 Do. do. 1% Do b. Stach Rad, 100 0 ee ee 72 — 77 
100,000: К Do. do. eee b. Stock Prov. Certs. all pd. ‚100 ee ee ee 16 == 81 
119,100 de. doe der as АЕ es ve a 9 6% 6% 6% 1 13 
81,800 Do. а ә Саш. Pref, 1 to 81,800 ee ee Фе 3 зе oe oe B 
89500 | Do. do. È Pern lst Mort. Deb, Sto. Steck 1; A 97 —100' 

36000 | General Electric Oo. as Саш, Pre eae (nl 10 | Бо | 535 |5% 92— 107 
900,000 Do. о Deb. ee ee ee е Stock’ ee v se 96 — 99 
86,000 Hanley t (W. Tj "eee! orks, Ord. we = Ж А 5 20 20% | 20 % 14 — 14 
86,000 % Pref. ee ee 5 44 ee se тт 
48,060 Do ort. Deb. Stock ee ee Stock ee ee e 108 —112 
60,000 | India-Rubber, Gutte-Percha & TONY Wer 10 10% |10% |10 96 — 19 
87,500 Liverpool Overhead Railws as Ord: NL % Deb. 110 T 2x | ae 4 

П т ee ee ee ee 

10,000 |t do. ipd Pref, £10 paid „ „ we 10 ч» We RES 104 — 103 
97.850 Telegraph Maintenance.. 12 [119% |0% 20 % — 87 
180, do, 4% Deb, Bds., Nos. 1 to 1,600 Red. 1900 100 ee ee ee 101 —104 
60,000 Waterloo Railway, Ord. Stoch СІ) eo ee ee ee 100 8 % 8 % 83% 91 те" 94 


+ Quotations on Liverpool Stock Exchange. 


1 Unless otherwise stated all shares are fully paid. 


Bank rate of discount 4 per cent, (September Srd. 1908). 
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_ SHARE LIST OF ELECTRICAL COMPANIES (contsinued).—ELECTRICITY SUPPLY COMPANIES. 


. 
Present Btock | Dividends for the Closing 
issue NAMB, or otations 
' Share, | lid three years. ov. 95th. 
1 1900. | 1901. , 1903. 
100,000 | Blackheath and Greenwich Dist. Electrio Light, Ord... T vi 1 “з © s» i-. i 
p ge ——— itte B, | S| ok „ „ | ШС 
А rompton ensin 9 & Sup., Ord., 1 to 20, - 
< 20,000 Do. 7 % Саш, Рге dn 5 К $5 1 1 
50,000 hearing oe and Btrand Electric! 7 Supply - b 9 96 10 96 10 — 1 
70,000 do. Cum. Pref. ee B ee ee т 
40,000 Do, do. '' City Undertakin " onum. Pref. ws 8 is АР 
4 сла Biotic Sopp Oe Pei поп | MP | i | ae | di | Ы 
А е ectricity Supply, ee ee T ee 
150,0001 Do. do. bi Deb. Stock Red. ee ee Stock ee ee ee 108 —111 
40,000 Do. 6 1 to 40,000 - T 10 6 as 1B — 14 
400, 0002 Do. 5 раш Stock, Borin. (is. at 115) all paid .. se ee ee e oe 122 —127 
800,000 Do. 2nd Deb. Stock, „ all 100 T > as 108 —105 
40,000 | County of London & Brush Prov. Electric | L hting, Ord. а 10,000: 10 4 96 4 96 11— 
000 Do. do. do. 6 96 Pref., 40,001—60, 0%. 10 is ES "m: 11 
«00,0001 Do. do. Deb. Btock en oe ee ee ee ee ев ee 108 —111 
250,000 Do. do. Фа Deb. Моск .. ЧЕ sė .. | Stock vd о: Не 99 —102 
60,000 | Edmundson's Electric Corporation, Ord. Shares ES is "B 7 96 1% 61— 
80,000 Do. a 6 Cum. Pref, oe oe oe ee ee ee 6 = 
1000 ро. 4 Enighiebridg si 43 oa Mort. Deb. Stock га ий 11 " 10 190 т, 
A Kens пап e Electric, as 04— 
90,000 b ien do. do. 4% Debenture Btock .. | Btock эз čs M 101 —104 
110,000 | London Electric Supply Corporation, Limited, Ord. : 8 sa as 12— 
49,840 Ро. do. 6 96 Pref. b oe ө oe 5 саш 
250,000: Do. do. do. 4 96 1st Mort. Deb. Btock Red Stock T a *- 98 —101 
100,000 | Metropolitan Electris Bupply, { to 100,000. А 10 69% 7% 1 1 
71,106 Do. do. 44% Cum. Pref. 1—17, 106, #8 paid. oe 5 ee ee ee 4 4 
230,000; Do. do. Ist Mort. Deb. Stock ys sg ex si 23 .. 110 —114 
950,000 Ро. do. мок рер нок Веч ee ee Btock oe ve ee 96 — 99 
10,852 | Notting Hill Electric Lighting © ‘o ie 10 1 6 6 124 — 184 
40,000 | St. James’ and Pall Mail Electric » Light, Ord b 144 144 14 — 15 
20,000 Do. do. Pret. 20,081 to хо 40,080 b . 0 oe ee 71— 83 
180, 0001 Do. do. E š 100 m 98 —101 
12, Smithfield Markets Electric Supply, Ord F 6 бж 24% 8 — 84 
50,000 Do. do. do. ' 4 95 Deb. Stock .. ‚. | Stock eA КА — — 
65,000 South London Electricity Be Supply, Ord. oo oe oe 0 0 ee 6 ec Ча те, 4 
80,000 Urban Electric BUD Ord oe ee ee oo ° b ee — 
80,000 Do. о.б % Cum. Pref, ee es ee eo ee б °» 44— 
110,000 Westminster * бар}, go oe oe ee eo 6 104% 11 — 
98.141 Do. 5 % Cum. Pref. |. 23 s " 5 à 6 — 
* Сар to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, December 2nd. 
CHEMICALS, &o. F METALS, &o. (continued). Fries. | fao. 
а Acid, Hydrochloric os per ct. 5 / 28 g Copper Sheet oe 05, o рег юп £71 | je 
& [T] Nitric .. e ec oe eo per owt. N / ec 97 ee per ton £n...» 
а „ Охаіо.. oe eo . рег owt, 89/- oe 1 6 55 (Electrolytic) Bars o .. per ton 48 
а [1] Sulphuric oe ee ee per ст, 5/6 ee 6 99 99 Shee ee per ton £78 E ee 
a Ammoniac, Bal .. per cwt, 49/- Vs 6 yy s .. per ton £75 . 
в Ammonia, Muriate ( (orystal) .. per ton 483 10 у б, a Н.С. Wire Per Ib. 134. -- 
а э oe per ton £80 ae f Ebonite Rod ее ee ee per Ib. ee 
а Bleachin powder .. e. рег ton #4 10 Hr f » Sheet e. per lb. oe 
а Bisulphide of Carbon .. per ton £15 2s п German Silver wire .. per lb. Чё T 
а Borax.. oe eo ee ee per ton £18 ee h Gutta-percha fine oe е per lb. * е. 
а Bensole (00%) .. ..  .. pergal 1- T h India-xubber, Para fine .. .. per lb. 8/11 to 4/- : - 
& „ (50/00 ) . .. per gal. 5/6 А 4 Кор, Charooal Sheets . per ton 218 we 
а Copper Sulphate .. v .. per ton £20 ` 4 Pig (Cleveland warrants) per ton 42/8 * i 
a Leak, Nitrate v АР, .. рет ton £24 is 4 ж Forgin 5 per ton From 211 T 
: „ White Sugar . por ton £81 - 4 , Вогар, .. per ton 47/6 to 50% T 
cia. e e ix .. per ot gc os 4 , Wire, galvanised No.8 .. per ton rig 8 oe 
é еу .. per gal. d 
a Naphtha, Solvent бз. a ic C). per gal. 56 | о Lead, English Ingot .. .. per en ( 211 10 | 
а Potash, Bichromate, in .. per lb. Bd. А 0 » РА Sheet  .. .. рег ton 218 ee 
@ „ Caustic (75/80%).. per ton 4% iu m Manganin Wire No. 98 .. .. per lb. Ey ud © 
а Bisulphate e. рег ton £85 д Mercury .. .. ..  .. per bot. 6 2/6 dec 
a Bhe ЧА .. рег сті, 285/- 4/- inc. d Mica (in original cases) small .. per lb. 4d. to 18 oe 
a Sulphate of Magnesia .. per ton £4 10 bs d „ " » medium per lb. 2/6 to 8/9 si. 
а Sulphur, Sublimed Flowers .. рег ton 26 10 v d per lb. 4/- to 19 ste 
e y 5 e Per ton 45 10 iod р Phosphor Bronse, plain castings per Ib. 1/- to 1/94 W 
& Lum . рет ton 45 ad p 5i rolled bars & rods per lb. 1/- to 1/8 is 
а Boda. Caustic (white 10%) . Per ton 410 16 M p " „ stripå sheet per Ib. From 1/1 ч 
& i}) Crys tals ee ee per ton 48 ee 0 Platinum [E ee per ОЕ. | £4 . * 
& „ Riohromate, ‘casks... .. per lb. 9га. T { Bilicium Bronze Wire per Ib. 9d. to 11d. ee 
Bteel, Magnet, aco'd’g to desc’ р" п per ton £58 5 vw 
METALS, &0. „ „ inbars £15 to £40 orto 
b Aluminium In ota, in ton lote per ton 2180 "m „ Tin, Blok. per ton £128 { so; 158. 
bò p , in to .. рег ton 4168 is gn Fol x. .. per Ib, 1/6 > 
b е, in ton Tote .. рег ton 2166 is Wire, Nos. 1 to 16 . per lb. 1/63 4d. dec. 
p Babblit's metal i ом per ton 448 to £180 és p » White Anti-friction Metals | 
e ош {оне те 3 to 197) basis per lb. d. - " White Ant" brand per ton £42 to £62 s 
e be (brased zm . per lb. d. ‘ j Жага, Оа отеу Соно Ой sp'ls per lb. 8d. ee 
e 99 (solid awe) е Фе рег Ib. 7 d. ee Í 99 per lb. * .* 
€ „ Wire, basis. por lb. d. is f. 8 в piy 0 ibs. Ruin .. Per Ib. 454. HE 
: Copper Tubes (brased) .. per Ib. 934. ex j Russian, single .. per lb. А at 
» (solid drawn) .. per lb. в РР ј 180 Ibs. Jute rove per ton £11 " 
r Copper Bars (best selected .. per юп £71 | ous, Sh’t (Vieille Montagne bnd. ) per ton #93 15 


otations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; е Thos. Bolton & Bons. Ltd. ; d F. N e Frederick 
Smith & Co,; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 1 ill & Co.; 4 Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd. m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Oo., Ltd.; p The Phosphor Bronse Co., Ltd. 


Шш ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week | Receipts for Miles Week | Receipts for Miles 

Looality. P fing | Ais the week. Total to date. open Locality. ending the week. Total to date. | open. 

£ £* £ £* + 4 £* £ £toc 5 
Aberdeen .. we . | Nov. 28 | 1,077 | +287 | 82,760) + 5,605; 10| — 8 (South Staffordshire Nov. 20 985 | +367 | 42,688] + 7,249 11 —§ 
Birmingham es - e 28| 4,966 | +161 244,200 + 9,61 — | — :Bwansesa .. is „ ‘gy 90 475 | + 85 | 24,195 + 2,027 — 
Bournemouth... © „ 26 778 — — — 1 8 S Taunton .. ЖЕ „„ 20 41 | + 1 f — 196 | +13 
shed | ee * 9 ee 99 27 700 + 22 80 276 + 913 +1} 2 emouth oe 97 20 215 med 1 14,611 + 794 =” 
Blaokpoo „ 26 999 | + 14 | B6,t298| — 188 — 3 eston-super-Mare.. „ 18 86 |— 1| 5,6168 — 514 9$ +96 
Blackpool and Fleetwood | ,, 28 160 | — 98 20,083|— 188| 7 — | = Ei Wolverhampton Diat. „ 20 854 | + 58| 18,176 + 7,609 +8 
Blackpool and Lytham.. | „ 19 167 | + 87 459| + 200 —|— | А | AWrexham „ 20 115 | — 4,695 — = 
Bolton oe wee | s% 290 | 1,685 | +158 | 64,900 | + 7,858 | 95 | — | ш! | Yorks. Woollen Dist... „ 20 5904 | — 15,294 — 6 | — 
Bradford gd. — — | = — |4 |+4 | B | Сагат „ 38| 1,794 | +287 69,400 +19160 14 | — 
Brighton .. Р es n 29 784 | + 8639, 239 — 6$ | — Chatham & District Co. » 2 489 | +172 | 25,506 SH NES — 
Bristol ae ee ee 97 27 4,850 +227 — — 98 m Dover ee oe ee )9 98 158 Md 10 10,561 — 48 400 | — 
Burnley .. vii x „ 98 741 | + 87 — — 74 — Dublin ws ae А „ 27 | 4,287 | + 27 | 118,194 | + 7,807 | +à 
Barnsley District ee 97 20 166 bas 8 8,£81 — 80 4 — East Ham ee ee es ” 28 688 4167 23,857 + 1,062 . b + t 

Devonport „ 20 467 | +121 | 21,476 | + 2,344 | 6 | — $ | Glasgow .. ee ° „ 28 | 19,160 | +785 | 856,819 | +87,068, 66 |+ 
Dudley Bostridge u 20 768 | + 40 | 88,089 | + 8,668 — | о Holl. яз! ма pal “cap: ЗВ ods + 125 007 , + 3:70 | 14 |+1 
Ga ead 90 20 900 + 62 40,799 + 5,991 1 + 3 4 Ilkeston ee ee [3 n 25 = d вае 4 — 

, Gravesend —Northfleet „ 20 217 | + 47 | 11,286 | + 1,171 — Isle of Thanet... pun Un. WB 958 | + 1 | 82,802 | — no | 104 | — 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE EDISON ACCUMULATOR FOR AUTOMOBILES. 
By W. Ніввеһт, Associate-Member. 
(Paper read November 26th, 1903.) 


(Concluded from page 885.) 


FLEXIBILITY OF THE CELL. 


The new cell will probably be called upon to stand very rapid 
and large fluctuations in the value of the current. The following 
curve, fig. 5, shows that it behaves like an elastic structure, its 
preseure rising and falling with varying demand, but responding at 


Fia. 5. 


such a rapid rate that the lines of changing pressure appear vertical 
on the diagram. The change to and from 230 amperes will appear 
more trying if the weight of the cell be kept in view. 

In most of the experiments so far described, the discharge was 
stopped when the terminal voltage fell to 0°75. At this point, as 
all the curves show, the pressure is falling rapidly, and would lead 
to the assumption that it must speedily reach zero. But this is not 
the case. At a still lower pressure the rate of fall suddenly alters 
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Fia. 6. 


and the curve becomes flat again. Presumably this is due to a 
secondary chemical action arising when the active materials have 
been more or less changed by the ordinary discharge. The curves 
given above (fig. 6) indicate the extent and variation of this pro- 
longed discharge. They were given by one of the small celle con- 
taining four pocket, two positive and two negative. The currents 
are small, but the indications are typical of the behaviour of larger 


celle. 
ErrROT or REST. 


There are many experiments in my notebook which show that the 
cell does not suffer when allowed to stand discharged for fair 
lengths of time. А very good illustration will be givea when 
dealing with the motor-car tríals. A parallel question arises as to 
how far the cell can retain its charge when allowed to stand idle. 

Various trials have been made, two of which may be mentioned. 
A cell was charged fully and allowed to stand 48 hours before dis- 

charge began. It then yielded 155 ampere-houre = 91 per cent. of 
the full discharge. 

Part of this deficiency is undoubtedly due to the fact that a dis- 
charge commencing immediately is enriched by the gases contained 
in the pockets along with the active material The experiment 
just alladed to was therefore regarded as giving an idea of the 
immediate value of this gas effect, along with the 48 hours' action 
due to & short rest, such as the experiment was intended to detect. 
To get а better estimate of the effect of rest on the active materials, 
the cell was now charged up again and allowed to rest for 26 days. 
The discharge wbich followed gave 124 ampere-hours. 

Compared with the full discharge, 170 ampere-hours, this is 
equal to 73 per cent. But compared with the discharge taken after 
two days’ rest, we have an efficiency of 80 per cent. after 24 days’ 
rest. That is to say, the active material lost only 20 per cent. of its 
charge in 24 days. 

The reference here made to the effect of rest on a charged cell 
makes this a convenient place to say how persistent ів the effect of 
the electrolytic gases on the E.M.F. When charging is complete 
the E.M.F. is about 1:6 volte, and if the cell be left on open circuit 
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the value falls very slowly to about 1°35. It may be interesting to 
give a curve showing the time change in the E.M.F. when the 
charged cell is allowed to stand. 

EFFICIENCY, 

Efficiency is not very much considered in the present methods р? 
working traction cells. A laboratory experiment is of much less use 
on this point than on many others. The strength of acid employed 
enjoins on the user the advisability of charging up when the car 
comes in, and of giving the cells a buck- up charge if much time 
elapses before the car is used again. This reduces efficiency. Tested 
on the bench, the Edison automobile cell has an efficiency varying 
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Fra. 7. 


from 66 to 50 per cent. Charged and discharged at 60 amperes, I 
found it to be just about 60 per cent. Oharged at 100 amperes and 
discharged at 60, the efficiency was 56 per cent. Charged for one 
hour at 177 ampere rate, and discharged at 60 amperes, the effi-iency 
was 50 per cent. The highest figure (about 66 per cent.) was 
obtained at 30 amperes. | 

These figures are lower than would be found with good lead 
traction cells under the same condition of discharge following 
immediately after charge. But the experiment described on p. 921, 
in which a cell was kept charged for nearly four weeks, proves that 
under garage conditions the Edison cell would have а much higher 
efficiency than the cells now used. 

The point is of seoondary importance only, as the total cost of 
keeping a car in running order is so high in relation to the cost of 
energy, that variations in the latter are of small moment. 


OBSERVATIONS ON THE ROAD. 


In considering tlie conclusions which could legitimately be drawn 
from the foregoing laboratory experimenta, it was obvious that the 
results might be objected to on the ground that an accumulator 
intended for automobiles ought to do its work on the road, subject 
to all the irregular vibration which travelling entails. The force of this 
objection is obvious, and I was enxious to get some chance of watch- 
ing the battery under running conditions. Fortunately, some 40 
cells arrived from America in July last, and Mr. Dick had 38 of 
these placed on a runabout, and gave me the chance of observing 
their behaviour To this opportunity I could devote only a part of 
my summer holiday, and therefore the observations do not cover 
such à long run as is desirable. But they were long enough and 
varied enough to show that the laboratory resulte are still obtained 
when the work is done on the road. 

A brief description of the car will suffice. It was a runabout 
made by the Stadebaker Co., of Indians, weighing, when fully loaded 
and carrying two persons, about 1,950 Iba. Of this, 700 lbs. was due 
to the 38 cells and their wooden frames. = 

Unfortunately, the battery and motor were unhappily mated, the 
latter being a Westinghouse 40-volt 24-ampere machine, while the 
cells gave an average pressure of about 48 volts. The motor was, 
therefore, overloaded all the time, and if it had been a point of im- 
portance to investigate the motor and car as well as the battery, 
some changes would have been necessary. But asthe battery could, 
by careful observation, be tested independently, and as time was 
not too plentifal, the car was accepted as it stood. 

It is not necessary here to describe any of the mechanical details. 
The controller bad four stops with four speeds, but the first and 
second were hardly ever used except momentarily, 

It remains now to state the results of ithe tests. The form in 
which this is done is of some importance, because it ought to deal 
with the battery side of the investigation ; traction questions proper 
are subsidiary. A brief statement will clear them out of the way. 

Tractive F ffort.— On good level road the speed was close to 14 miles 
per hour, and the power about 1,920 watts, which is practically 
equal to 2,200 watts per ton. These figures indicate about 79 Ibs. per 
ton for the tractive effort. Allowing for the motor efficiency, and 
putting jt at 85 per cent. (probably not во good because of overload- 
ing), the tractive effort is 67 lbs. per ton. 

The work appears to be about 135 watt-hours per ton-mile, а 
higher figure than is usually taken in America. This is not 
"олаш considering the want of balance between battery and 
motor. ` 

Cost of Power.—Fourteen miles meant nearly two B. of T. units. 
If we take the efficiency of the cells as low as 50 per cent. (it is 
always low in electric traction as usually carried out), the charving 
would be 4 units. At 2d. per unit the cost would be 8d., or 0°57d. 
per mile. 

Turning tothe battery. Тһе programme I drew up was intended 
to yield answers to the following questions :— 


1. Is the capacity of the cell the same when running on the road . 


as when discharging in the laboratory ? 
2. Will the battery stand excessive discharge rates on the road? 
3. Will it take a rapid charge and utilise it on the road ? 
4. Will it recover after lying discharged for some time ? 


5. Does the capacity change in any detectable degree by reason of 
the mechanical agitation ? 


6. What atteation is required ? 

When the car was handed over to me it hed already been driven 
by the battery а distauce of about 40) miles. This work was done 
n Paris, the charging being arrange i by M. Gadot. This part of 


the work, however, I do not describe, the purpose being to exclude 
all but my own work. 


The following is a diary of our runs;— 


Aug. 29. Standing discharge: 159 ampere-hours. 

» 90. Paristo Versailles snd back, through the Park 
of Bt. Cloud. Good climb. Run about 

„ 81. Highteen miles towards Rouen and back. 
About Paris ... T И 7 e 

Journey to London. Car ran across Paris, 
then train to Havre ; train also from South- 
ampton to Waterloo. Motor overhauled at 
Niagara Garage, and then finished the dis- 
charge by running round London. At 
Southampton the battery had to be partially 
discharged through wire  ... m т 

London to Northampton, stopping at Dun- 
stable for a partial charge. Part of the dis- 
charge wae taken next day round about 
Northampton ... 7 sist 922 "ee 

Northampton to Leicester. One stiff climb 
at Hopping Hill "T 255 is 

Partial charge at 100 a. for 90 minutes 150 
A.H. Leicester out towards Nottingham 16 
miles and back ; through Loughborougb ... 

Charge 225 a m. Repeated yesterday's run) 
with extension, Discharge 150 А.н. 

Charged 1 hr. 55 min., 219 a.n. Repeated 
the Loughborough run. 

Last six miles run out next morning. 

One hour's charge, 150 д.н. Same run. 
Discharge, 107 a.m. (32 miles). 

Charged 1 hr. 20 min. = 242 4. H., and 
started off for Northampton. Storm all 
the way. Wind dead ahead. Most ex- 
cessive discharge. 

Northampton to London, with partial charge 
at Dunstable. Ruuabout In London 

Allowed to stand discbarged for 10 days. 

Charged for 1 hr., 186 a.m. Run round 
London is sx = wisi M 

» 29. Standing discharge: 158 ampere-hours. 


The total distance run is 508 miles while under my control. 
Adding tbe 400 miles run before that time gives 908 miles. 

It will be observed that several runs were made from Leicester. 
This was due to the fact that Mr. Hales, the engineer to Mr. Wathes, 
was kind enough to arrange that he would be ready to assist in 
charging just as I liked, and at any hour. Mr. Hales also chose for 
me the route followed, my request being that it should be a fairly 
typical English road. The conditions of each run were decided, 
not by the desire to make so many miles, but to solve one of the six 
questions already mentioned. 

1. Is the capacity on the road equal to that found in the 
laboratory ? К 

In order to answer this and some other questions, I determined 
to eliminate the influence of car and motor, and to record observa- 
tions of voltmeter and ammeter while discharging, just as is done in 
tne laboratory. It seemed to me that the trouble involved (travelling 
with watch and notebook in hand) was worth facing, and it cer- 
tainly taught me a great deal which could not have been dofinitely 
known їп any other way. 

As will be seen in the section 5,a preliminary experiment proved 
that the battery had a capacity of 159 ampere-hours at 60 amperes.“ 
The question was would the same quantity be available on the 
road? From the many observations, I choose the record of 
September 9th as one of those most closely watched. The ran was 
from Leicester to some miles beyond Loughborough and back, with 
a final run round Braigate Park Road. Distance = 40 miles. 
Eighty observations of current during the 34 hours make the 
ampere-hours 150. | 

As the discharge was not then quite complete—the volts being 
above 0°75 per call—it is evident that the quantity delivered in one 
complete discharge was practically the same as that found in the 
laboratory. | 

2. Will the ba ‘ery stand excessive discharge rates on the rad? 

The original intention was to allow this to be determined by 
choosing stiff gradients for the car to negotiate. Accidentally, 
however, and most unpleasantiy, we had a better test than that. 
The return journey from Leicester to Northampton was com- 
menced in the afternoon of September 10th, ths day of the great 
cyclonic disturban:e which spread over England and the West of 
Europe. That 32-mile run will not easily be forgotten. My 
ordinary observations were impossible; recording was а fa‘lore. 
But I mentally noted that the current on the level rose to 55 or 
60 amperes instead of 40, the wind being dead ahead and roads 
greasy. On the slopes the carrent was frequeutly 90 aad 100, and 


39 miles. 
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on one hill the index passed out of my eight, and must therefore 


have been momentarily mors thao 150 amperes, 

The journey took 4 hours, as compared with 2:5 hours on our 
outward courae. The last 6 or 7 m es were covered at a slow 
pace, and an interesting point crops up in that connection. 
Altbou zh I could not make a written note of the instrumental 
1eadings, I kept a pretty constant eye on the ammeter. While 
these data were frash in my mind, I calculated the discharge from 


* Ths is somewhat lower than I found in the laboratory. 
Detailed examination of the 38 «elis proved that two cells were cf 
decidedly low capacity — robably пош the beginning. This would 
ассо п: for the deficit. 
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the cells, and made it close to 190 ampere-hours. I regard this as a 
figure which errs on the side of deficiency rather than excess. If it 
be asked how this excessive quantity could be obtained, the answer 
must be found in that extra delivery at lower voltage, which is shown 
in fig. 6. 

For many purposes this low-pressure discharge is useless, but for 
an emergency like that of this stormy afternoon it is a great 
consolation! It helps to carry the car home, although not counted 
in the normal aapacity of the cell. It is noteworthy that the cells 
deliver the normal current with this lower voltage for quite an 
appreciable time. \ 

8. Will the battery take a rapid charge (say one hour) and utilise 
it in discharge? 

Several experiments of this sort have been recorded. A one- 
bour's charge was tried at Leicester. Unfortunately, the supply 
station belonging to Mr. Wathes wasin a state of transition, but 
his chief engineer, Mr. Hales, took considerable trouble in giving us 
special facility ; 150 amperes was the maximum current we could 
get at the time, owing to the unfinished state of the new building 
and machinery. 

The cells received 150 ampere-hours in the hour, and in the 
A run delivered 107 ampere-hours = 71 per cent. of the 
charge, g 

This is exactly the figure found in the laboratory test, 
and also in the standing discharge test previously described. 
From these three experiments it is clear that with currents of 
200, 175, and 150 amperes continued for one hour each, the cell 
absorbs about 70 per cent. of the charge. I have not had facility 
for trying a still higher current, but it seems probable that the ваше 
proportion would hold good even with a higher current. 

In Leicester, as in London, the run obtained from a one-hour's 
charge was quite satisfactory. 

4. Will the battery recover after standing discharged ? 

The car was run about until its speed, and also the Voltmeter, 
indicated that we were on the fiaal slope of the discharge curves. 
The car was then allowed to stand 10 days in the discharged 
condition. At the end of that time it was charged as follows:— 


F'or 44 minutes at about 200 amperes — 156 ampere-hours. 
For 16 10 АР 120 T = 30 ” 

Total = 1 hour’s charge = 186 2 

The car was then run round London, and covered 31 miles, yielding 
134 ampere-hours. This figure for the discharge was found by 
numerous observations taken during the greater part of the run, com- 
bined with less numerous readings for the rest of the time. The 


efficiency is 


From there data, it is obvious that the behaviour of the 38 cells 
after 10 days’ idleness in а discharged condition is very similar to 
that observed in the laboratory when quite new, and also very 
similar to that observed at Leicester under high charging rate. 

It was thought that the combination of harsh treatment due to 
standing discharged, followed by excessive charging current would 
prove specially trying, but the cells behaved very well even under 
these circumstances! , 

The test now recorded was followed by the final test on capacity 
as recorded under (5), the two tests taken together giving a decidedly 
affirmative answer to the question now under discussion. 

As the question respecting the wisdom of leaving a discharged 
cell idle is one of great importance, I will make one other remark. 
No injury appears to arise; the cell works as well after as before. 
But it is advisable to charge for a longer time after such an idle 
time. The chemical actions—the absorption changes—are a little 
slower than usual; or perhaps it is more accurate to say that a 
greater proportion of active material is in need of restoration by 
the charge. 

5. Does the capacity change in any detectable degree by reason of 

‚ tbe mechanical agitations due to running? 

Acoumulators used for automobiles always deteriorate in capacity 
after a longer or shorter time. Roughly speaking, even a good 
battery of the lead type shows а diminished capacity after about 


= 72 per cent. 
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Fig. 8. 


600 miles run, even by the crude test of miles per charge. Such a 


test must always be crude, because of the influence of the road, 
wind and gradient on the distance covered, even while the battery 
is still fresh. 

As other duties prevented me taking charge of the car for more 
than 16 days, with no possibility of running anything like 1,000 
miles, it was nece to arrarge for an accurate test of capacity at 
the beginning and end of the trials. 

A standing discharge was therefore taken at Paris on August 
29th, and gave 159 ampere-hours. This is slightly less than that 
found for a single cell in the Polytechnic laboratory, but on 
examining each cell two were found to be decidedly low, and 
these two brought down the pressure to the final limit rather pre- 
maturely,. However, as this figure was to act merely as a standard 


a 


oficomparison for а similar final test, it was accepted, with all the 
disadvantage of two somewhat inferior cells. : 

On September 29th, after running 508 miles, the final standing 
discharge was taken, and gave 158 ampere-hours. 

In these experiments the errors of observation may exceed 1, but 
do not rise to 2 per cent. | 

The result may be regarded as showing that the capacity remained 
intact during the 500-mile run. 

Remembering that there were two cells in the 38 which were 
obviously low, probably from the beginning, it is doing no violence 
to accept the capacity as normal at the end of my trials, and there- 
fore at the end of something like 900 miles run since they were put 
on the car. Fig. 8 gives the discharge curve. The observations at 
Paris and at London are indistinguishable on the scale to which this 
curve is drawn. 

ATTENTION REQUIRED. 


To practical men this is a most important point. They have not 
generally done justice to accumulators, because they have been 


EDISON PLATE, BEFORE AND AFTER THE POCKETS ABE INSERTED 
IN THE GRID. 


unwilling to give them that unceasing examination which is devoted 
to the other parte of the mechanism. If the Edison cells needed 
more attention than that now given to lead cells, the need would be 
an objectionable feature to the men who have most to do with 
them. 16 was for this reason that I was so anxious to add to my 
laboratory work a series of trials from the garage point of view. 

For example, the laboratory could never decide one most simple 
question. The terminals and connections of the new cell cannot 
be “burned” in any way comparable with the method adopted for 
lead cells. Would the mere surface contact and screw-nut adopted 
by Mr. Edison make a lasting connection? Laboratory trials were 
useless for answering this question, even though it was obvious that 
the design of the terminal was exceedingly good from the 
mechanical standpoint. | 

However, my 500 miles on the road were sufficient to test them ; 
not one of them failed or became weak. Not one of the terminals 
proper had to be touched from the beginning to the end of the run. 
We had rough roads and rough weather, so that the motor was 
seriously overloaded, and the car was so strained that it had to go 
into serious repair as soon as our ran was finished, but the battery 
aud its terminals endured it all. I was especially pleased to see 
that in the last charge but one, with a charging current of 200 
amperes, the contacts were still во good that not one of them became 
unduly warm. Considering what they hed gone through, this was 
a very good testimonial. 

Another point about which I had some misgiving, aud one that 
had been mentioned in the American papers, was the question of 
frothing. It was said that in charging, the evolved gases caused 
so much frothing that the liquid would soon be run out at the vent 
hole. 

During my laboratory experiments, extending over two months’ 
continuous work, frothing occurred on two separate occasions. But 
on each occasion it lasted for about one minute only. In both cases 
it occurred at the end of a long charge. 

On, the road frothing occurred with one or two cells on two 
occasións. Even these did not persist, and their evidence was 
rather іп favour of the result being accidental It is true that on 
the ContinentI came across a cell wbich was said to froth rather 
persistently. But this probably arose from a very simple fact. A 
workman is very apt to treat the one kind of accumulator as he 
would the other. I found one of them even using oily waste to 
polish the cap which covers the vent hole. It is obvious, however, 
that many kinds of grease will be objectionable, seeing that with 
the alkali they readily form soap solution, with a consequent 
tendency to froth. Soap, grease, and all other colloids ought, of 
course, to be excluded, and are excluded rigorously from the cell. 

As the 38 cells on the car were practically free from any degree 
of frothing worth mentioning, although they were put together by 
men who had never seen the cell before, and as this agrees with my 
own experience in the laboratory, I think that the objection made 
on this ground cannot be substantiated. | 
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The point which requires attention, and which cannot be neglected 
with impunity, is the necessity for adding distilled water from time 
to time. As far as my own experience went, this was needed after 
about five or six chargings. This meant after each 160 to 170 miles 
run with our car. The frequency of the water addition cannot, 
however, have any settled relation to miles run. It depends on the 
number of times the cells are charged, and especially i? over- 
charged. As different cars equipped with variable relative weight 
of battery run different distances on one charge, it is desirable to 
get this matter put into the right form at once. The men working 
at | garage charging stations are apt to interpret everything iu 
miles. 

LiF. 


Respecting life, there is the general favourable tendency of the 
evidence already adduced. The cells used in the car had not 
changed by a detectable percentage of their original capacity at 
the end of my contact with them. That is the most direct 
testimony I can offer at preeent. Chemical examination is pro- 
ceeding, but has not as yet reached a stege at which I can add to 
the present knowledge. The chemical changes may be summed up 
in the following equation :— 


After charge. 
{ NiO | KHO 


After discharge. 
Fe } becomes { NiO | KHO | Feo 


But it is better to write the equation in a manner which, though less 
simple, will be more in accordance with the practical requirements 
Thus :— 

After charge. 


; KHO 
"n. NiO, 126.0 m. Fe. 
After discharge. d 
(n — р) NiO, KHO (m — p) Fe 
p. NO | 12H;0 p . FeO. 


If I аш asked my opinion as to the probability of life, the reply is 
definite enough. Having had these celle under close observation now 
for some months, I believe they will live in working order for much 
longer time than is usual. How much longer I cannot say, but I look 
forward with some confidence to such a duration as will make the 
Edison cell a permanent ard valuable addition to the resources of 
electrical engineers. 


Abstract of Inavgaral Address delivered to the Manchester Section 
by Mr. E. W. Cowan, Chairman, November 17th, 1903. 


Мв. Cowan had intended to deal with recent developments in gas 
engines and producers, but found that the most interesting informa- 
tion was not ready for publication; he therefore took up the sub- 
ject of Some Hindrances to the Development of the Electrical 
Manufacturing Industry in this Country," but first referred to some 
local matters of interest. 

A Joint Committee has been formed to consider the establish- 
ment of & common meeting place and library for the technical and 
scientific societies of the city, as suggested by Mr. Wordivgham, 
and has submitted a report to the societies interested. The Chair- 
man appealed to the members to support the movement, and 
pointed out some of the many advantages to be derived from such 
an institution, which he considered would constitute a movement 
of public importance to the welfare of the city. 

Turning to his main subject, the Chairman stated that the elec- 
trical industry was '' sick ; " half the ordinary share capital invested 
init was bearing no interest at all, whereas it should pay 10 per cent. 
" It must not be forgotten that this country must live by wbat it 
produces, and not by buying foreign goods." 

It is often said that municipal contracts are not worth having.” 
This is due to tbe introduction of an element of risk without the 
corresponding chance of increased remuneration, the bargain being 
one-sided. The engineer's decision has to be accepted as conclusive 
on almost all matters in doubt; this is an element of risk which 
ought to be paid for. Again, the delay in payment is a heavy 
burden; а manufacturing firm should charge 15 to 20 per cent. 
interest per annum on the delayed payment— which has been known 
to amount to 50 per cent. of the value of the contract. A payment 
of thousands of pounds has been delayed for a month because of a 
trifling error in the tone of an electric bell! Such proceedings are 
illegal and tyrannous. Further, the inability of municipalities to 
da delivery when due has led to such delay as to absorb all the 
profit. 

The consulting engineer will accept standard apparatus from abroad, 
while he alters the designs of home mannfacturers without limit. 
" Further, the foreigner is allowed to supply apparatus in which 
iron is given the appearance of brass by means of gold paint; he 
may use fulcrum contacte for his switches, and violate many other 
stereotyped and cherished ideas of the English engineer. In а 
recent case which came under my notice a consulting engineer 
demanded an increase of insulation which involved serious extra 
expense in the design. A test was made under a pressure of about 
12 times the working pressure, and the engineer invited to witness 
it. The only result was a refusal to discuss the question, and a 
repetition of the demand to add the increased insulation. Then 
again, the engineer will take no responsibility for his alterations, 
or fo p the gatisfactory working of apparatus made to his specifica, 
tion: One engineer, some timo ago, specified the full details of a 
resistance, including the (temperature 7156, with a given dissipation of 
watts! Another engineer having been iuformed that, in the Opinion 
of the manufacturer, an alteration that he demanded would spoil 


the fitting, replied that if he found that was the case he would 
reject it. A consulting engineer does, in my opinion, too much and 
too little. There are, of course, notable exceptions, but I am 
speaking generally. He will declaim against Eugiish manufacturers 
neglecting to standardise, and in his own work make standardisation 
impossible. . . . It must have been a consulting engineer who 
invented the clause to the effect that the contractor was bound to 
satisfy himself that there were no mistakes in the drawings issued 
for him to work to. 

“The business incapacity of resident engineers has also an 
indirect effect damaging to the contractor who is executing work 
to the specification of the consulting engineer to the municipality. 
The resident engineer, as he has to handle the apparatus, is 
naturally inclined to interfere, and he generally does so. When 
he complains about something, and tbe contractor informs him 
that it is in accordance with arrangements made with the con- 
sulting engineer, he replies, in the first place, by making un- 
complimentary remarks about ithe consulting engineer, and, in 
the second place, asserts that he is going to have it altered. 
He thereby creates a curious situation, which is often amusing 
to everyone but the contractor. It is not generally to the 
interest of the consulting engineer to quarrel with the resident 
engineer; and though he protests that the opinion of the resident 
engineer has no effect upon him, it is the usval experience of 
the contractor that the resident engineer gets his way. 

“ According to my own views, the manufacturer in this country 
should be able to look to the consulting engineers (or resident 
engineers when they take the consulting engineer's place) to protect 
the manufacturers! interests as well as the interests of their own 
clients. Let them make it their business to work for the elimination 
of one-sided agreements in respect to contracts, aud let them 
combine leniency with strictnees in just proportion in controlling 
the execution of the work, and they will render a great service to 
the industry in this country. It is a primary condition of pros- 
perity thatthe producers should be treated with justice. It must 
be remembered that it is seldom in the altimate interests of a 
manufacturer to carry disputes to arbitration or the courts. It 
might be contended that it was withia the power of manufacturers 
to protect themselves by refusing to sign one-sided contracts, &. 
To do so requires that they should be in a strong position, and as I 
stated earlier they are now in anything but a strong position. 
It is foreign competition which lays its retarding band on the 
enterprise of the British manufacturer of electrical manufactures, 
and it is foreign competition which would render united action 
on their part futile. Iam not referring to united action to main- 
tain prices or increased profite, but to united action in self defence 
from the tyranny of the buyer.” | 

The chairman then proceeded to deal at length with the Fiscal 
Question. Unfortunately the limitations of our available space 
prohibit our reproducing in full his masterly exposition of the 
leading aspects of this important matter, in which, with re- 
markable impartiality, he weighed the pros and cons judicially. 
A few quotations must soffice : —“ It is a matter of great regret that 
the principles of economic science have been not only ignored but 
rejected by the large majority of those who have contributed during 
the last few months to this discussion.” . . . Though Protection 
may be proved to be unscientific, it may nevertheless be desirable.” 

. . "Neither Free Trade nor Protection, as at present practised, 
has sufficient potency to drag down a country, the people of which 
are industrious, thrifty, skilful and enterprising, nor to save a 
country, the people of which lack these qualities.“ .. It is in 
the ultimate interests of the country that the consumer should be 
deprived of the advantage to him of dumping, in cases where the 
vested interests of manufacturers suffer." . . . II England is sur- 
rounded by foreign countries, the people of which live according to 
а lower standard of life, Protection or a tariff on importa will become 
а necessity." . . . 

In conclusion, Mr. Cowan advocated а system of Boientific Pro- 
tection, as opposed to Popular Protection, whereby the advantages 
of competition would be retained, dumping prevented, and the 
Empire consolidated. 


Abstract of Inaugural Address delivered before the Glasgow Seotion 
by Mr. W. A. CHaMuN, Chairman, November 10th, 1903. 


The chairman first pointed out that, contrary to au existing idea, 
membership of the Local Section involved no cost whatever beyond 
the annual subscription to the Institution at beadquarters; he also 
urged that members should not be deterred from bringing forward 
papers by the thought that they might not be printed in the 
Journal. Mr. Chamen then referred to the developments which had 
taken place in thejelectrical industry during recent years, beginning 
with the steam turbine, which had been adopted in units up to 
10,000 н.р. each for driving electric generators. Во successful bave 
these larger sizes of steam turbines proved to be that this type of 
generating plant will in all likelihood be used before long by the 
Corporation of Glasgow, in connection with its general electricity 
supply. It would appesr that, even on the point of economy in 
steam consumption, recent performances justify the expectation that 
the performance of the best known type of steam engine will be 
equalled if not surpassed by the turbine; but even if this should 
not be the case there is а large margin to the good by thesaving in 
capital cost—the interest, sinking fund, and other standing charges 
on which always form а large proportion of the total coat of elec- 
tricity production. 

Referring to tbe progress of power gas plant, although in fuel 
economy tbis type of generating plaut can be made to: either 
the steam engine or tbe steam turbine, the capital cost of the 
pas engine, dynamo, and producer plant, at the present time seems 


Vol. 63. No. 1,358, Овсвивев 4, 1993] THE ELECTRICAL REVIEW. 


925 


tobe considerably more than the cost of steam dynamos and boilers, 
while of course it is far greater than that of steam turbc- zenerators 
and boilers. When it is borne in mind that the cost of fuel per 
unit of electricity delivered to the consumer on an average lead, 
like that experienced бу the Glasgow Corporation electricity supply, 
is about 1d., it is obvious that the other items which go to make up 
the total average cost of 2:94d. are of much more serious propor- 
tions; and that anything which may result in the saving of fuel 

(which means a reduction of this farthing) will be worse than useless 

if it tends to increase the standing charges. 

The question of electricity distribution has advanced less than 
that of production. This item in the total cost of electricity supply 
is one of sufficient importance to warrant the expenditure of much 
thought, and should repay the greatest ingenuity which can be 
brought to bear upon it. Under present conditions, the average 
cost per unit delivered to the consumer is about 1:07d. in Glasgow. 

Turning now to the question of demands for electricity supplies, 
it will no doubt be admitted by all electrical engineers that a uniform 
rate of charge per unit of electricity delivered to the consumer is an 
injustice, is unworkable, and is, in fact, impossible. It bas taken 
some years to make this clear to the general public, but 16 may now 
be taken to be generally granted. Owing to the policy which has 

at last prevailed in this city, of charging as low a price as is possible 
for electricity supplied for driving motors, it is intereeting to rote 
that, while in Msy, 1902, the total horse-power of all motors 
connected to the electricity supply mains cf the Glasgow Corpora- 
tion amounted to 3,086; in May, 1903, it had increased to 4,597; 
while since May of this year the increase had been very 
large indeed. The entire removal of all smoke-yieldirg 
chimneys belonging to factories, &c., would still leave a very 
large amount of smoke coming from the domestic chimneys to be 
dealt with; but there are many cases where electricity is likely to 
be used for both heating and cooking. An electric radiator, for 
example, can be placed in a cold room, and will give out its full 
heat within а few seconds of being switched ор. It is possible to 
work quite comfortably in a room with a low temperatare if one of 
these electric radiators is near at hand, for its radiant heat at once 
gives the necessary feeling of warmth which cannot be obtained by 
other means until the temperature cf the whole atmosphere of the 
room bas been raised to a very considerable extent. This 
peculiarity renders the electric radiator a moet handy appliance for 
domestic use. In officer, also, it is likely to find considerable 

favour. . 

Coupled with the ever-increasing development of the telephone, the 
facilities given by electric tramways for rapid transit enable those 
who previously found it necessary to live within a short distance of 
their business premises to go much further afield. That this fact is 
being taken advantage of to a very large extent, even within the 
municipal boundaries of the city of Glasgow, may be seen from the 
building operations which have been for some little time past 
actively carried on in the more outlying districts of the city. 

An interesting point (though somewbat annoying to shareholders 
in railway companies) in connection with tramway developments is 
the large loss of local railway passenger traffic in and around 
Glasgow. The remedy for this is doubtless to be found in elec- 
trifying the local railways, in order to allow of írains being run 
every few minutes. The terminus system proves in prosent circum- 
stances to be the blcck to any material increase in the number of 
trains above those which sre at present run. 

Yet another line of development is the supply of electric power 
over large areasof country by electricity supply companiee. It may 
become as great a factor in the decentralising prccess as tramways 
and rapid transit railways are likely to be. 

We must not altogether forget the motor-car in connection with 
the process of decentralisation. It is likely to play a most 
important part in the way of intercommunication, and also probably 
by acting as a feeder to railways in places where it may not pay to 
тпа tramways. 

A recent demonstration of a process of welding metals by means 
of the oxy-hydrogen blow-pipe, in which the oxygen and the 
hydrogen are generated by the electro-decomposition of water, in 
avery simple and apparently perfect manner, is of interest, as the 
process is likely to come into considerable demand. ` 

The progress made in the demand for electric light is more 
rapid than ever, and is во well and univertally known that it scarcely 
requires mention. 

All that tends to cheapen tbe cost of electricity supply, cr that 
tends to economy in tbe use of it, will most assuredly result in the 
increase of electrical undertakings generally, and it seems that the 
Glasgow Section should become one of tke largest in the country. 

. In conclusion, as there were one or two matters in the address 
which might be regarded as controversihl, Mr. Chamen adopted the 
unusual couree of throwing his inaugural address open for dis- 
cussion. 

Mr. H. A. MívoB, Member, said that Mr. Chamen bad covered a 
wide field, and given much food for thought in many direction». 
The capital cost of the station and works was a point of great import- 
ance ; the total cost of a complete equipment of steam plant was about 
£11 to £12 per horse-power, wheress the figure for the best gas 
engines was about as much for the engine alone. It had long been 
his opinion that the wages part of the cost of central station work 
was higher ап it ought to be. He thought that simplification of 
switchboard arrangements wovld help them in that connection. 
The keeping of records could be overdone, and he believed! that 
some of the records kept were never referred to. In connection 
with the minimising of the smoke nuieance, there was ore case where 
a manufacturer in the engineering trade, who was fined frequently 
for тен black smoke iesue from his chimney, shut down his 
boilers end ppt down gu 80-H.P. motor, Biace he bad made tbis 
change be had found tbat not only did be save the fines, but he had 
lowered his actual cost of production. He quite agreed with what 


. Heenan & Froude destructor at Gloucester. 


Mr. Ohamen had said about the effect of electric traction on the local 
train service. As local traffic was presently managed by the railway 
companies, it would be little wonder if it passed out of their hands. 
He asked them, in conclusion, to join with him in awarding to Mr. 
Chamen a hearty vote of thanks for his interesting and instru:tive 
address. 


І,верв Locat SECTION. 


In the discussion оп Mr. S. D. Schofield’s paper on Combined 
Refuse Destructors and Electric Lighting Statione,” to which 
we referred in our issue of November 20th, Mr. W. Emmor 
said that no one would adopt a destructor with the sole object of 
naving coal. In order to minimice the dust troubles, the destructor 
and electricity stations should be placed back to back. Better 
destruction was obtained in combined stations, because the steam 
preseure was bound to be kept within measurable limits, which was 
not so necessary in pumping work. Astothe height of chimneys, he 
considered that 90 to 120 ft. was quite high enough, and that 
there was no need to carry the firebrick lining more than two- 
thirds up. 

Mr. W. B. WoopnHovusE thought the sensibility of the people 
should be considered, and the destructor placed away from the 
dense portion of the town, which is, of course, not the best place 
for the electricity works. He considered that the author's record 
of 7:1 lbs. of coal per unit was absurdly high; he could generate 
a unit from 34 to 4 lbs. of coke, and with a load factor like Mr. 
Schofield’s conld do much better. 

Mr. PICKERSGILL said that with one Meldrum furnace he could 
generate all the energy necessary for nine miles of tramway. At 
Cleckbeaton he had fitted his steam pipes with automatic valves, 
which were really back pressure valves, so arranged that when the 
steam pressure was highest in the destructor boiler it sbut down the 
check valve in the coal-fired boiler. During clinkering tne pressure 
of the destructor boiler falls, and the higher pressure from the other 
boiler closes the check valve on the destructor boiler, and allows 
its pressure to rise again. At Cleckheaton the refuse averages 70 
units per ton. | 

Мт. А. В. Mountain asked how the load factor eas arrived at. 
He thought the author had reckoned the running hours only. He 
also thought the fuel cost too low, and doubted the author's figure 
of 0:266d. per unit. 

Mr. Мвгірвом raid the Shipley results would have been better 
had the steam been superheated, as the Parsons turbine would stand 
any amount of superheat. He considered, too, that bad the figures 
for November been taken, instead of those for September, the 
results would have been better, as during the months July to 
September very little coal is burnt and the refuse contains a large 
proportion of vegetable matter. In some places the calorific value 
of the refuse falls 50 per cent. during this period. He did not agree 
with the author as to the value of the refuse depending upon the cost 
of coal in the district. Thus in a town where the cost of coal is 25s. 
а ton, the evaporation is 1:4 Ibs. per Ib. of refuse. At Grays (Essex) 
where coal is 218, а ton, 42 units per ton of refute are produced. 
At Sheerness the price of coal is high, and the evaporation from 
refuse ів 1°5 lbs. per lb. At Hereford, where coal costs 188. a ton, the 
evaporation ie over 15 lbs. per lb. of refuse, whereas in Shipley, 
where coal is only 7s. a ton, the evaporation is about 177 Ibs. per lb. 
No mention was made by the author of the use of clinker, although 
the speaker believed all this was used. Reckoning this at 2s. 6d. 
а ton, a farther £250 per annum should be credited to the destructor, 
making a total gain of £520. | 

Мт. MELviIN agreed with the last speaker that a superbeater 
would have considerably improved the figures of units per ton. As 
tbere were only three places where fuel cost was 0:26d. per unit, and 
Shipley was being compared with some of the best coal - flred 
stations, it spoke very well for the destructor that the fuel cost at 
Shipley was only 0 2660. per unit. He did not think the author 
should add 10 per cent. to the destructor costs for а stand-by 
boiler, as it was quite usual to keep a second boiler as a stand-by. 

Мг. Н. Н. LzAOR (communicated) gave tome particulars of the 
This coneisted of two 
grates, baving а Babcock & Wilcox boiler above, with а combustion 
chamber intervening. The grate area was 66 sq. ft., and the rate of 
burning during the test was 50 lbe. per eq. ft. per hour, or 14 tons 
of refuse per hour. The actual evaporation was 1 76 lbs. per lb, 
with a feed temperature of 55° F. A load of 140 xw. was maintained 
for 6 hours. 

Мг. Frank BROADBENT (communicated) agreed generally with 
the author's conclusions, and thought the good results obtained 
from destructors when run in conjunction with electricity worke 
were due in а great part to their being under the control of ап 
electrical engineer, which ensured getting the best reeults that 
could be got. Except in special cases, he did not think tke elec- 
tricity works benefited by the combination, although the sanitary 
authority undoubtedly did. 

Mr. SCHOFIELD, in reply, said the load factor was taken on a 
basis of 20 hours а day, which was the time during which the cars 
required eurrent. As to initial cost, if a destructor were put down 
solely for destroying refuse, the cost would be less tban if it were 
combined with an electricity works. The clinker was used at Shipley 
for the bacteria beds, and did not concern the electricity works. 
The fuel cost of 0266d. per unit was not per unit eold, but per unit 
generated, 
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Electric Lighting in Spain. -A concession has been 
granted to put down a plant to utilise the water power of tbe 
River Segura at El Bolvente in the generation of electrical energy 
for lighting and power purposes at Murcia, 
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SPEED VARIATION OF CONTINUOUS- 
CURRENT MOTORS BY SHUNT CONTROL. 


By H. M. HOBART. 


THERE are continually appearing in the columns of the 
technical papers, and of the proceedings of engineering 
societies, articles relating to the question of various methods 
of speed control of continuous-current motors. 

The method by shunt control is generally commented 
upon as being of very limited application, since although it 
is the most efficient method, it is generally held to be of 
limited range and to require the installation of much larger 
motors than would otherwise be necessary. Thus W. 
Cooper, in a paper entitled “ Methods of Speed Control” 
(Proceedings American Inst. Electrical Engineers, April, 
1903), states :— 

* For instance, if a speed range of 2 to 1 is required, and 
the motor is run from a source of constant potential, the 
motor would require to be twice as large as a motor giving 
the same range by varying tbe voltage on its armature, In 
other words, a motor that will give 1 н.р. at 2,000 r. p. m. 
maximum with a weakened field, and would also be capable 
of running at 1,000 r.p.m. on a full field, would give 
2 H.. at 1,000 r.p.m. This motor would, of course, if 
designed to run at full field strength at 2,000 r.p.m., give 
4 H. P.“ 

Mr. L. R. Pomeroy, on an earlier occasion, had made the 
following statement :— A motor of ordinary design will 
not permit cf any considerable field weakening without 
deleterious sparking at the commutator, but with a special 
motor having small armature reaction, a variation in speed 
of 2 to 1 can readily be obtained ; and when delivering a 
constant horse-power, the current will be approximately the 
eame at all speeds, because the potential across the armature 
terminals is always the same. Ав the field current of a motor 
is only a small fraction of the total current, the efficiency of 
this method of control is practically the same at minimum 
and maximum speeds, and allows the use of a much smaller 
controller, and renders it possible to get a greater number of 
running speeds than can be economically arranged for with 
any other control.” 

To this Cooper took exception, stating :—“ He says that a 
motor with 100 per cent. field regulation, giving a speed 
range of 2 to 1, costa but little more than a standard 
constant speed motor to do the same work. Ава matter of 
fact, this motor is four times as large as a constant speed 
motor to do the same work at the maximum speed.” 

This assertion that, for supplying a 2 : 1 speed range by 
shunt control, four times as large a motor is required, con- 
tinues to be repeated in the technical press, and cannot fail 
to have ita effect in confusing this matter. In the above 
statements, misunderstandings that one would suppose would 
be generally obvious, are mixed up with genuine differences 
of opinion ав to the relation of commutation to field 
strength. 

Were commutation considerations not included in the 
comparison, it is evident that a motor would be chosen just 
as large and no larger than is necessary for giving the 
required output at the lowest speed at which continuous 
operation is required. This is the ideal, and entails no 
sacrifice во long as the efficiency is maintained. The 
ve is as to how far the shunt motor conforms to 
this ideal. The shunt motor with control by rheostat in the 
armature circuit does not conform to this ideal at all, for the 
efficiency is sacrificed at the lower speeds. A reduction of 
the speed to one-half, by the introduction of resistance in 
the armature circuit, reduces the attainable efficiency to less 
than 50 per cent.; but by rheostatic control in the field 
circuit, the continuous- current ehunt motor is, of all known 
devices, the one most adapted to satisfactory speed control 
throughout the widest range. In spite of the misconceptions 
to which allusion has just been made, this has nevertheless 
been understood to a more or læs limited extent in some 
quarters. Thus W. B. Sayers, in a paper contributed 
recently to the Institution of Engineers and Shipbuilders in 
Scotland, and entitled “ Speed Control of Electric Motors 
when Driven from Oonstant Pressure Mains,” writes as 
follows: “ The shunt motor with rheostat in the shunt 


circuit has the valuable property of giving veriable speed 
without drawbacks.” 

He further states: The speed of a shunt motor, when 
connected to a constant pressure supply and running “ light,” 
can be increased indefinitely by reducing the magnetic field 
in other words, by adding resistance to the shunt circuit. 
The actual limit when running “light” will, in most cases, 
only be reached when the armature burste. When running 
under load, the point at which a limit of speed will be reached 
will depend upon the amount of the load as compared with 
the load which the motor could satisfactorily carry at normal 
excitation ; and whether the limit is due to the heating of 
the armature or to destructive sparking at the commutator or 
other causes, will depend upon the design of the motor and 
its brush gear... . With respect to sparking, the limit 
would depend in the first place upon the extent to which 
commutation depended upon a reversing field. . . . It may 
be noted here that the brushes of tramway motors and of 
crane and lift motors which have to run in either direction, 
have their brushes set midway between the pole tips, and that 
being so, they depend entirely upon the action of carbon 
brushes for commutation.” 

It should be furthermore emphasised that in these latter 
cases, while the field strength has absolutely nothing to do 
directly with the quality of the commutation, the resulting 
speed as affecting the pcriodicity of commutation is neverthe- 
less of prime importance. | 

In the discussion on Mr. Sayers’s paper, Mr. Н. A. Mavor 
threw further light on the subject in saying :—“ The prime 
point in the matter was the commutator difficulty, and the 
whole thing in his opinion depended upon the reactance 
voltage of the windings, and that, in short, meant that there 
must be as many sections as there were turns in the 
windings, if at all practicable, and the nearer that one could 
come to that the better." . . . The point which required 
attention was whether the commutation depended upon the 
magnets or the brushes. He thought that if the motor was 
designed specially for change of speed it was quite prac- 
ticable, and better than any elaborate appliances of multiple- 
voltage, or of motor-generators or any such appliances, which 
very much complicated matters in running, and added very 
materially to the prime cost.” 

This last statement comes nearer to the facts, as he sees 
them, than any other which the present writer has yet come 
across. Nevertheless, he is of opinion that the argument 
may be made decidedly more simple and convincing. 

In the first place, conf tant position of the brushes at the 
geometrical neutral point for all loads, should be assumed as 
the desirable basis of operation, and as now quite practicable 
up to high-speed ratings, permitting of more satisfactory 
operation the lower the peed, and (for motors of lees than 
100 H.P. capacity at any rate), the lower the voltage. 

In the development of the electric motor industry, the 
time has arrived for star dardising this practice of operating 
motors at all loads with the brushes at the geometrical neutral 
pont. This is a much more satisfactory basis even for 
constant speed motors; it becomes still more important for 
variable speed motors and is unavoidable for reversible 
motors. is, in the following, assumed that for * fixed 
brush position for all loads which has long been standard 
practice, there is substituted the more modern requirement 
of “fixed brush position at the geometrical neutral point 
for all loads.“ Just as in the earlier days it was claimed 
that the former requirement necessitated а more expensive 
design, во is this to-day often maintained as regards the 
more exacting requirement that the “ fixed brush position 
shall be the “geometrical neutral point.” It may be 
admitted that this would be true for some combinations of 
the three factore—rated output, voltage, and speed. But it 
is good engineering to avoid unfavourable combinations 
whenever practicable, and if this is done, there still remains 
an enormous range of wor k for which the continuous current 
sbunt motor can be used with better advantage than any 
other type. In во far as high speeds are insisted upon, either 
must the manufacturer be prepared to incur greater expense 
in construction as regards commutator sub-division, large 
armature diameter and otherwise, or the customer must be 
prepared to be contentcd with a less satisfactory motor as 
regards commutation. 

It may in general be said that 90 per cent. of all manu- 
facturers of continuous-current motors are expending too 
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little on their high speed motors, and are wastefully con- 
atructing their low speed motors. А motor of small 
diameter and considerable axial length, іє, for its output, in 
general the cheapest to manufacture. But for a high speed 
motor the design must be of relatively large diameter and 
short, hence expensive, otherwise the commutation will be 
defective. On the other hand, a low speed motor may be of 
small diameter and long, hence cheap for its output, and 
may still have excellent commutation; but there is a tradi- 
tion to the effect that the utilieation of the material is higher 
the higher the peripheral speed, and so usually one finds low 
rpeed motors also designed of large diameter and short in 
length. From a recent article describing a new line of slow 
gpeed motors, the following is quoted: —“ In order to 
employ the material to the best advantage, it is necessary. 
at such slow speeds, to have a reasonably high peripheral 
speed of the armature; this can only be done by making the 
armature of considerable diameter and very small width.” 
It will probably be generally conceded, at any rate by manu- 
facturers. that unless commntation requirements are such ав 
to necessitate a short machine of large diameter, such a 
desigu is undesirable and expensive; as, except in the very 
smallest diameters, the liberal use of ventilating ducts will 
auffice to prevent heating from being the limit of output. 
The limit of output will, for high speed designs, be com- 
mutation, and, except in totally enclosed motors, regulation 
or efficienoy, or both, for low speed designa. 

Now the commutation of a given machine, and for a given 
quality of brush, design of brush-holder, &c., depends upon 
its reactance voltage, and the latter depends upon two 
factors —the current and tbe speed. Hence a variable-speed 
machine must be designed for good commutation at the 
highest speed and the highest current, or, better, for the 
highest value of the product of speed and current which it 
will be required to carry. 

Up to moderate values for the required maximum 
speed, this design may also be the cheapest design, 
and no rating down will, on account of commu- 
tation, be necessary for a variable-speed or reversible 
motor, во far as relates to its performance at its highest 
врееі. although, of course, its ultimate capacity must be 
based on the output which it is required to carry con- 
tinuously at its lowest speed, and it is with constant-speed 
motors for this lowest speed, that its cost must be compared. 


Retsd specd 


200 


Rated output In Н.Р. 


For a given rated output, a maximum speed not exceeding that given in this 
curve will, for 250-volt motors, permit of sparkless operation with brushes in 
the geometrical neutral position, with a design which, as regards diameter and 
length of armature, is irrespective of commutation considerations, proportioned 
for minimum cost. 

The curve for 500-volt motors would lie below, and that for 125-volt motors, 
above, that for 250-volt motors. | 

The ourve sets forth the maximum speed. 

Ifa 3:1 speed range is desired, the motor will be proportioned for its rated 
output at one-third of the speed shown by the curve, and the speed of the curve 
will, with this same rated output, be obtained by field control and with the 
brushes at the geometrical neutral point. 


Fic. 1.—Maximum SPEEDS or 250-үоіт Мотовв. 


In the accompanying curve are plotted very conservative 
values for the speeds for various outputs for 250-volt motors 
up to which a motor commutating excellently at all loads 
and speeds, with the brushes fixed at the geometrical neutral 
point, when compared on the basis of its lowest speed, 
taking this lowest speed at which continuous орега- 
tion at the rated output is required, as being not 
less than 20 per cent. of the maximum speed, will be цв 


cheap as could be the case for a constant speed motor of 
the ваше ontput." For 500-voltf motors the curve would, 
for the smaller ratings, lie a little lower, and for 125-volt 
motors, higher. Up to 50 per cent. above these speeds, the 
case is by no means serious, but it might entail a rating down 
of some 10 per cent. to 20 per cent. in the interests of, good 
commutation under the specified conditions. 

The altogether different presentation of the case in these 
otber papers, is dne to two main reasons :— 

First, the writers are accustomed to, and have in mind, 
the phenomena in motors designed for operation with a back- 
ward brush lead, the commutation being dependent upon the 
magnetic “ fringe" from the field aud henc. very dependent 
upon field strength, not only.as affecting the periodicity of 
commutation due to increased speed with weakened field, but 
also on account of the weakened commutating “ fringe," 
which accompanies the weakened field at higher speeds. : - 

Second, the writers are referring to motors primarily 
designed for speeds which Mr. Sayers in the paper referred 
to, describes 88:—*'The speeds which years of costly 
experience bave gradually settled into standards." These he 
gives as being approximately as under :— 


Horse-power. Speed in revolutions per minute. 


з... .. 1.009 to 1,250 Qum 
5555. 950 01100 „ 
ІО бы 8*0 to 1000 > ao 
5 Xu o.c 701 to 900 o 
20 650 to 7500 — 
50 500 to 650 © 

1С0 400 to 500 


Now, these speeds are considerably above the maximum 
speeds shown by the writer in fig. 1, and have, in the 
writer’s opinion, been arrived at, not from any demand for 
those particular speeds, but from a belief on the part of 
manufacturers that the higher the rated speed, the lighter 
апа cheaper the motor. This is only the case—with the 
continuous-current motor—to a very limited extent, in 
virtue of the fact already explained, tbat the slower the speed 
of the motor, the more fuvourable to low cost, may in 
general, be the value of the ratio of length to diameter— 
i.e., the higher may be its “specific output” for a given 
quality of commntation—and when lower speeds have been 
employed, it has generally been on the lines criticised 
above, of employing a reasonably high peripheral speed,“ 
and thus voluntarily eacrificiag the saving in material 
and labour which becomes not only possible bnt desirable 
with lower rated speeds. Even Mr. Sayers's speeds, while 
much too high to be consistent with the cheapest designs for 
variable speed work, are lower than those of many manu- 
facturers’ standard lists. 

A comparatively moderate step downward from present 
practice, as relates to the speed of continuous-current motors, 
at once renders possible by suitable design, the production of 
wide-range variable speed shunt motors without extra cost or 
special design. The spool windings should be designed to give: 
their full strength with normal beating at the minimum 
desired speed, and farthermore, of course, the design in 
general must correspond as regards heating to the lowest 
speed at which permanent running at the rated output is 
required, and as regards commutation, to the highest speed 
ever required from the motor at this output. The extension 
of the use of the shunt motor for variable speed work, would 
be distinctly promoted by attention to the principles set 
forth in this article, namely, first, a moderate decrease in 
the customary speeds; secondly, the employment of designs 
of as high a ratio of length to diameter as is consistent with 
obtaining sparkless commutation with the brushes at the 
geometrical neutral point, the highest permissible value of 
this ratio being inversely proportional to the rated speed. 

The farther caution may not be superflous, that in 
following these lines, liberal provision must be made for 


© Motors for higher maximum speeds than those shown in the 
curve for a given output, can, of course, also be designed for 
sparkless operation with the brushes at the geometrical neutral 
point, but the ratio of armature diameter to length muet be 
greater than that corresponding to the cheapest design otherwise 
practicable, and in proportion to the extent by which the desired 
maximum speeds exceed the speeds set forth in the curve. 

+ It is thus interesting to see that 500-volt motors should, from 
technical considerations, be rated at lower speeds than motors for 
lower voltage. In their efforts toward minimum cost, however, 
manufacturers rate them at higher speeds, thus intensifying their 
inhorently poorer commutating properties. 
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+ 


ventilating ducta in the! armature core. The results, more- 
over, can only be obtained when the highest [practicable 
commutator sub-division is adopted. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, fc., 


may be made, Answers are furnished by a duly qualified lawyer, | 


but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express.] 


* 


% M. I. E. E.“ writes: — Wil you kindly inform me, through the 
columns of the Rzvrew, if a Corporation supply has the right to 
charge two rates, viz., 4d. to an ordinary consumer and 24. to a 
larger one, in both cases for lighting current ? ” 

„% Assuming that the corporation of the town to which 
% M. I. E. ЕЮ.” refers act under the powers which are usually conferred 
by a provisional order, it would seem clear that they bave no autbo- 
rity to charge different prices to different consumers of the same class. 
It is provided by Sec. 19 of the Electric Lighting Act, 1882, that where 
a supply of electricity is provided in any part of an area for private 
purposes, then, except in во far as is otherwiee provided by the 
terms of the license, order, or special Act authorising such supply, 
every company or person within that part of the area shall, on 
application, be entitled to a supply on the same terms on which any 
other com pany or person in such part of the area is entitled under 
similar circumstances to a corresponding supply. Sec. 20 of the 
same Act pfovides that the undertakers shall not, in making any 
agreements for a supply of electricity, show any undue preference 
to any local authority, company, or person, but, save as aforesaid, 
they may make such charges for the supply of electricity as may be 
agreed upon, not exceeding the limits of price imposed by, or in 
pursuance of, the license, order, or special Act authorising them to 
supply electricity. These provisions would seem to make it plain 
that a charge of 2d. to one consumer and 4d. to another ef the 
same class is not justifiable. There is nothing, however, to prevent 
the undertakers from dividing the consumers into classes, and 
charging such classes at different rates. This is, in fact, the 
universal practice. 

The form of provisional order which appears in the schedule to 
the Electric Lighting (Clauses) Act, 1899, emphasises the fact that 
there must be а uniform charge throughout the district, for it pro- 
vides that a consumer, if required by the undertakers, must enter 
into a written contract with them to continue to receive and pay for 
а supply of energy for а period of at least two years, of such an 
amount that the payment to be made for the supply at the rate of 
charge for the time being charged by the undertakers for a supply 
of energy to ordinary consumers within the area of supply, sball 
not be less than £20 per cent. per annum on the outlay incurred 
by the undertakers in providing any electric lines required under 
this section to be provided by them for the purpose of the supply ; 
and, if required by the undertakers, give to them security for the 
payment to them of all moneys which may become due to them by 
the owner or occupier in respect ‘of any electric lines to be fur- 
nisbed by the undertakers, and in respect of energy to be supplied 
by them. | 


NEW PATENTS APPLIED FOR, 1903. 


ГА 


Coinpiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


24,847. “Improvements in or relating to electro-mechanical automatic 
switches for aurface contacts for electric tramways and railways, also applicable 
for automatic signalling on railways and tramways, and for other similar 
purposes.“ M. G. WAOGOTT. November l6th. 2n 

24.848. Improvements in the electro-deposition of zinc.” S. CowPrn- 
Corrs & Co., LTD., and S. CowPEeR-CoLEs. November 16th. 

24,804. “Improvements in or relating to electrical clocks." F. A. CHANDLER 
and B. BonNiksEN. November lth. 

24,905. Improvements in connection with electrolytic cells." A. G. 
Нлрроск. November 16th. 

24,909. °‘ Improvements in electric lamps and methods of making the same.” 
С. P. STEINMETZ. (Date applied for under Patents Act, 1901, November 17tb, 
1602, being date of application in United States.) November 16th. (Complete.) 

24,912. ‘' Improvements in and relating to apparatus for utilising electrical 
energy in igniting, heating and lighting, or such like uses.“ J. I. AYER. 
November 16th. (Complete.) 

25,016. ‘Improvements in electrical storage batteries.“ T. E, CORNWELL. 
November 17th. 

25,020. “Improvements іп or relating to means for automatically governing 
electric motors, especially applicable for breaking or reducing the current in 
electric motor vehicles when a given speed of such vehiole is exceeded.” 
Е. M. Staunton. November 17th. 

25,023. Improvement in couplings for electrical conduits.” A. МсМсвтвтк. 
(Date applied for under Patents Act, 1901, November 21st, 1902, being date of 
application in United States.) November 17th. 

25,028. Improved adjustable electrio light pendanta or fittings." M. H. 
GALSWORTHY and THE LONDON ELECTRICAL FITTINGS Co., Ltp. November 17th. 
Complete.) 

95,058. “ Improvements in electrio lighting and power systems." G. G. 
MILNE. November th. (Complete.) 

25,074. *"Improvements'in electrical demand or rebate indicators.” G. W. L. 
Cask and the Reason Manvuractunine Co., LTD. November 17th. 


25,087. ‘‘ Improved method and devices for preventing interference in wire- 
less telegraphy and the like.“ J. GARDNER. November 18th. 


25,110. “Electric tramoar trolley pole attachments. 
November 18th. j 


25,114. “Improvements in or relating to coin-freed electric meters.” J, 
ALLAN. November 18th. 


25,122. Improvements in 
November 18th. (Complete.) 


25,127. “Improvements in telephone exchange systems.” W. AITKEN. 
November I£th. i 


25,182. ‘‘Improvements in ‘or relating to electrolytic cells.” E. A. Asm 
CROFT. November 18th. . 


25,188. ‘* Improvements in or relating to plates for electrio storage batteries.“ 


J. H. AREY. 


electric arc lamps.“ J. B.,, FounxIkR. 


E. A. AsHCROFT. November 18th. 


25,146. Improvements in controllers for electric motors.“ G. Lamp and 
J. P. Topp. November 18th. 

25,150. Improved magnetio ignition device for explosion engines.“ G. 
Нохоцр. November 18th. (Complete.) | " 

1 Improvements in or relating to are lamps.” L. CI SIE. November 

25, 162. Improvements in the electrolytic refining of copper." Тик METALS 
CORPORATION LTD., and В. CowrEn-CoLEs. November 18th. 

95,189. “ Improvements in electric switching devices." М. H. BARBER and 
G. Н. LanMUTH,. November 19tb. 

25,197. ''Improvements in dynamo-electrio machines and motors." W. R. v. 
MARSHALL. November 19th. 

. 95,199. "Improvements in switches for use in connection with the electrical 
ignition systems of motor oyoles and for analogous purposes.” С. T. В. 
SaNoSTER, November 19th. 

25,222. Protective device for electric circuits.” Н. H. Новивву and E. W. 
ANGER, Jan. November 19th. | 

25,244. '* A novel electric lamp.” W.P.THompson. (E. L. Frenot, France), 
November 19th. 

25,245, ‘‘New or improved electrio lighting system.” 
(E. I Frenot, France). November 19tb. 

25,290. “ myrovement in electric sparking devices for internal combustion 
motors.” L.H.Srrain. November 19th. 

25,284. A new or improved support for electric cables. E. T. Ruraven- 
Murray. November 19th. 

25,822. “Improvements in or connected with electrical resistances.” P. 
MacavLaY, A. MarzuEws, and Н. P. HoouroN. November 20th. 

25,341. “ Improvements in contact breaking devices for the electric ignition 
apparatus of gas, petrol and the like engines.“ L.W.Husen and G. B. Мевсвв, 

ovember 20th. 

25,848. “ А new self-testing electric sparking plug for motors, viz., ‘ desidera- 
tion plug.“ Е. М. богрвовон. November 20th. 

25,849. “ New or improved radiator or reflector to incandescent electric or 
other lights or lamps when arranged as letters and signs for advertising ` 
purposes, or when used for lighting." J. A. BrEveNs. November 20th. 

25,881. " Improvements in circuit-breakers and closersespecially suitable for the 
transmitting instrument used in wireless telegraphy.” MancoNi's WIRELESS 
TELEGRAPH Co., LTD., and A.Gray. November 20th. 

95,383. ‘Improvements in the transmitting instruments for wireless tele. 


W. P. Тномрвок, 


graphy.” J. А. FLEMING and MancoNi's WisELESS TELEGRAPH Co., LTD. 
November 20th. | 

25,886. “Improvements in electro-magnetic tremblers.” В. BECKER. 
November 20th. 


95,389. “Improvements in magneto-electric induction apparatus.” „А. б, 
BLoxAM. (A. Schoeller, Germany.) November 20th. (Complete.) 

25,461. ‘‘ Improvements in apparatus used in wireless telegraphy.” Mazcout's 
WIRELESS TELEGRAPH Co., LTD., C. S. FRANKLIN, H. A. Manor, and E. Bergr. 
November 21st. : 

25,462. ''Improvementa in transmitting instruments for wireless telegraphy.“ 
сога Wire Less TELEGRAPH Co., LTD., and R. G. KINDERSLEY. November 

st. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 


DyNAMO-ELECTRIC MacHINES. C. Маски, 18,458, August 27th. 

SECONDARY OR STORAGE BATTERIES. Н. Wade. (Н. Bodman, United States.) 
18,485. August 27th. 

PORCELAIN AND OTHER ELECTRIC INSULATORS. W. E. Langdon, J. C. Fuller and 
G. Fuller. 18,586. August 28th. " 

CHECK оп INDICATOR APPLICABLE TO THE ELECTRIC CONTROLLER OF ELECTRI- 
CALLY-DRIVEN VEHICLES. А. R. L. Wille. 18,953. September 2nd. 


The Engineering Standards Committee.—The above 
Committee has now issued a report on the influence of gauge, length 
and section of test bar on the percentage of elongation. The report 
is by Prof. W. C. Unwin, and it is based on testa of steel-plate test- 
bars supplied from the Dalzell Steel Works, N.B., and the Parkgate 
Steel Works. It contains copioua appendices and diagrams, illus- 
trating the various results obtained, and as it is believed that no 
such complete data as to the variation of elongation under different 
conditions have been previously available, engineers and others 
interested in this matter will be well advised to give the report 


careful perusal, 


Commutation under Oil —The suggestion has been 
made by M. Osnos that a hollow commutator containing oil should 
be used for direct current machines, the brushes bearing on the 
interior of the cylinder, and being, therefore, immersed in oil By 
this means вабівѓа огу collection could be obtained without short- 


. circuiting the armature sections, a double winding being used with 
_ interlaced commutator segments. The oil would suppress sparking, 


even with high voltages between the segmente, and metallic 

could be used, requiring less contact surface. M. Osnos believes 
that single-phase motors with commutators could also be oon- 
structed on these lines with advantage. 
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THE EUROPEAN GLOW LAMP COMBINE. 


THE recent constitution of an international syndicate of 
makers of incandescent electric lamps in Germany, Austria 
and Holland has not been accepted as a blessing either by 
merchants or electric lighting companies on the European 
Continent, to say nothing of the consumers, who will 
eventually have to provide out of their own pockets the 
money required for the maintenance of the syndicate and 
the payment of the profit of its members. It is known that 
the prices of glow lamps have been in a depressed condition 
during the past two years, but even these are firmly believed 
to have yielded a small profit to makers, notwithstanding the 
latter’s assertions to the contrary. At any rate, the idea of 
forming a syndicate was promoted а few months ago, and the 
sole object of the combination, as was reported, apparently 
on behalf of the interested works at the time, was 
to restore prices to the level prevailing two years ago, 
and maintain them on a stable basis ; but a further increase 
was said not to be contemplated in the future. Certain 
difficulties arose which at one time threatened to wreck the 
scheme, but these were finally overcome, and the syndicate 
was brought into existence. One firm is stated to have been 
actually compelled to join the combination or run the risk of 
being boycotted by the glass works, and the former 
alternative was found to be the preferable course to adopt in 
order to avoid expense and loss. 

The syndicate has been registered in Berlin with a capital 
of £50,000, under the title of the United Glow Lamp 
Works Co., and the capital is divided among the members in 
proportion to the maximum production allotted to each works. 
Managed by representatives of three works, the syndicate 
undertakes the purchase of the total output of the makers at 
a definite price, and after selling the lamps through the salea 
bureau in Berlin, and meeting the expenses of this central 
establishment, the proceeds are distributed among the share- 
holders. It will thus be seen that each maker has only to 
deal with & fixed production, and he is, therefore, able to 
devote attention to the manufacture of the number of lamps 
allotted to him во as to turn out this particular quantity in 
the most economical manner, and, in fact, more economically 
under the circumstances than would be the case were he to 
trade directly with his customers, as in former times, when 
orders were received in an irregular way. But, notwith- 
standing this saving, the successful creation of the syn- 
dicate was immediately followed by an advance in 
prices to the extent of 100 per cent. Аз the 
makers previous to the formation of the combination 
contended that the selling prices only represented the 
actual cost of production, it will be obvious that the 
doubling of quotations on the establishment of the syndi- 
cate indicates very handsome profits to the members, although 


these will not be enjoyed until the completion of contracts 
which were entered into by makers individually some time 


ago. 
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The considerable advance which has already been made in 
prices, with the prospect that is thought to exist of a further 
increase consequent on the exhaustion of the supplies still in 
the hands of consumers and merchants, has already attracted a 
certain amount of attention in Germany, while in Austria 
the result has been to provoke considerable indignation and 
opposition. The first to make a stand against the high 
handed action of the syndicate are the three electric 
lighting companies in Vienna, which consider that, in 
the interests of both consumers and themselves, the 
doubling of prices should be accompanied by a material 
improvement in the quality of the lamps. As, however 
there is no guarantee that the lamps to be delivered in the 
future will be at all superior to those supplied in the 
past, the three companies have mutually made arrangemente 
to impose more stringent conditions in regard to purchases 
from the present time. It is also proposed to test five out 
of every hundred new lamps for a period of 48 hours in order 
to ascertain the consumption of current and illuminating 
power, and to urge the electro-technical societies and supply 
works in Austrian provincial towns to join the movement in 
opposition to the syndicate. This action has been endorsed 
by the Vienna Town Council, which has given instructions 
to the engineers at the municipal electric sapply works to 
prepare a scheme for the establishment of a municipal glow 
lamp factory, and to suggest to the Association of Elec- 
tricity Works the desirability of acquiring or establishing a 
lamp factory in the interests of the stations which it repre- 
sents, and of making the conditions of acceptance of lamps 
of a more rigorous character. At the same time, the Town 
Council has determined to place itself independently in com- 
munication with the provincial electricity works in order 
that common action may be taken in opposition to the 
syndicate. 

It is assumed that the campaign which has been 
inaugurated by the Austrian companies and local authorities 
is intended to stimulate similar opposition in Germany, but 
it is as yet too early to say whether any steps will be taken 
in the same direction in the latter country. The resistance 
being offered to the operations of the syndicate is not 
restricted to supply companies and town councils, which 
may or may not supply their customers with lamps, seeing 
that merchants are not exceedingly well pleased with the 
policy of the combination in so far as it is known at the 
present time. In the first place, the syndicate stipulates 
that lamps are only to be used in the country for which they 
are purchased. It, therefore, follows as a further conse- 
quence that when the annual maximum allotted production 
of one firm has been sold by the syndicate, the customers 
who desire farther supplies of that firm’s particular types will 
have to content themselves with the makes of other members 
of the combination, but which may not suit the actual require- 
ments of the prospective buyers. Secondly, the rebates 
allowed to merchanta only range from 124 per cent. to 20 
per cent., but even the latter is considered to be inadequate 
to compensate for the risk of breakages of bulbs and fila- 
ments and the expenses attending the exchange of lamps, 


which many dealers undertake to do in order not to lose 
their customers. N 

It remains to be seen whether the opposition will grow, 
and what the ultimate results will be, but as the syndicate 
is expected to earn for its members an additional profit of 
over £4,000 per million lamps sold, it can readily be under- 
stood that the export trade will be pushed to the utmost at 
the expense of consumers in Germany, Austria and Holland. 
This apparently means that increased competition may be 
expected in Great Britain. 


Two articles relating to South African 
electrical affairs which appear in this 
issue will, we venture to believe, be read 
with special interest by electrical engineers in this country. 
The account of the cable-laying operations and its accompany- 


South African 
Electrical 
Work. 


ing interesting photographs bring the engineer at home into 
touch with the work and difficulties of his brother in 
Johannesburg. And it must bring rejoicing to the heart of 
the manufacturer who is on the alert for industrial movements, 
as well as to the central station man, who is never so happy as 
when he has some extension of his system in hand, to have 
this practical evidence that in the locality where but yesterday 
siege trenches were made, there are to-day peaceful opera- 
tions proceeding for the extension of electric lighting mains, 
The development of the Durban lighting and traction 
system, the story of which we shall conclude in our next 
issue, will also acquaint our readers with the excellent pro- 
gress made there with an installation started six years ago, 
but which has been so fortunate as to be entirely free from the 
rivalry created by the existence of gas lighting interests. 
How some of our home electricity works engineers and 
managers will pine for a free field, when they think of 
Durban without a gas supply, and minus the misrepre- 
sentations of gas companies! Is there not some justification 
for believing that public electricity supply and tramway 
work in Sonth Africa will develop very much upon the same 
lines that our stations are developing along? A good 
deal of the work will be very largely controlled by men 
who have been responsible for the design and working 
of such undertakings in the United Kingdom. 


WE believe that anything relating to 
the legal position of the consulting engi- 
neer, especially in regard to the exercise of 
autocratic privilege which his municipal client elects to 
confer upon him, and to unjustly impose upon the would-be 
contractor, is of interest just now. We have often dealt at 
length with this matter from an editorial point of view, and 
ample evidence has come to hand from contractors and manu- 
facturers that the topic is none the less serious because it із an 
every-day one with them; we therefore think that the 
contribution in this issue, which discusses the matter from 
the standpoint of the lawyer, will be read with equal interest 
both by consulting engineers and by contractors, 


The Legal Position 
of the Consulting 
Engineer, 


In our issue of September 11th atten- 
tion was drawn by means of a short article 
to certain suggestions made by the Board 
of Trade in a letter to tramway undertakers. These sug- 
gestions have been criticised, as desired by their framers, who 
should have sufficient evidence by now of the general feeling 
with regard to them. 

It is unnecessary to say that the various opinions are often 
most conflicting, and, as might be expected, some are 
amusing and some are foolish; but we deal here only with 
the notes received by the Tramways and Light Railways 
Association and printed in their official circular for 
November. 

One set is from a tramway system 92 miles long, and 
another set from a 10-mile system, both company-owned. 
The bigger system objects to folding steps, and states that 
the fixed step has never been the cause of any accident, while 
the smaller thinks that the fixed step does interfere with the 
full action of a trigger lifeguard. We agree that it 
must be disappointing to anyone who falls in front of a car 
to be hit by a rigid steel step after missing the bumper, the 
brake-staff, the coupling gear, and the other low-hung work- 
ing attachments under the platform, and that a folding step 
is a desirable device if its several disadvantages, and even 
dangers, can be overcome, At the same time we feel 
that the gentleman who speaks for the 10-mile road, 
need not have curtailed his “screen” or “gate” in 
such а manner as to leave a portion of the track 
unguarded on account of the presence of the step, 
if he had made use of the auxiliary swinging gate, 


The B. of T. 
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which is quite a common feature of trigger guards at the 


present time. ` 

The opinions as to reversed staircases are somewhat different 
in the two cases, the large road asserting that neither the 
view nor the movements of the motorman are more restricted 
with this type than with the old open type, the safety of the 
passengers being better guarded by the former, while the 
small road has: inserted a piece of plate-glass in the riser of 
one of the steps to enable the motorman to see vehicles 
debouching from side streets. We have expressed an 
opinion already that the motorman has no concern with 
bodies in motion that ** open up” the car after the motor- 
man himself has passed them. He has quite enough to do 
to keep his eyes “ front,” his field of vision extending only 
90° on either side of the centre of the track, a range per- 
mitted by the reversed staircase as usually constructed. 

On the other hand, we believe that the B. of T. do not 
desire comparisons to be made with the old open stairway, so 
much as with a new staircase which combines the safety of 
the reversed type with a much wider field of vision. 

Either the 10-mile road is new, or the immunity from 
trolley accidents is very striking ; otherwise we do not under- 
stand this note :— 

“ Trolley Heads.—All our heads are of a pattern that, in 
the event of being pulled off, they cannot fall to the ground 
unless the contact cable becomes broken, which is not likely.” 

It is, on the contrary, only too likely. When a trolley 
head gets good and jammed,” something has to go, and 
one always prays that it may be the cable rather than the 
boom or the whole standard, or the roof ! 

Such bad accidents should become month by month less 
and less frequent if sufficient interest is shown in obtaining 
the best kinds of trolley heads now on the market. The 
worst that should now befall when a head fouls the over- 
head construction is, that the head alone is pulled off. If 
it is attached by a light chain to the boom it will not fall 
to the ground (all heads should clear the car itself) unless it 
is fouled badly enough to break the chain. Even then it 
will fall within a few feet of the back end of the car in the 
clear wake that usually exists behind a swiftly moving 
vehicle, The best kind of head is that which releases itself 
automatically when caught in an overhead trap, and there is 
at least one that does this with fair certainty. 

When overhead “traps” have been reduced toa minimum, 
as suggested by the B. of T., when overhead special work is 
more reliable, and when the use of a safe trolley head is 
general, the number of electrical accidenta reported monthly 
to the B. of T. will be comparatively insignificant. 


Curie has shown that radium is a con- 
stant generator of heat, and now Wien has 
shown that by a suitable arrangement 
radium may be made a constant source of electricity. 
Rutherford has shown that both positive and negative elec- 
trons are thrown off by radium, and since the size of the 
positive electrons is severa] hundred times greater than that 
of the negative electrons, all that is necessary to separate 
them is a sieve which will allow the negative electrons to 
pass through while it retains the positive electrons. Many 
substances are capable of acting as sieves in this way—for 
example, glass. Wien (Phys. Zeit., September 1st) enclosed 
radium bromide in a glass tube into which a platinum wire 
was fused, and the positive electricity collecting inside was 
drawn off by this wire. This tube was suspended by a glass 
thread in a larger tube into which a second platinum wire 
was melted. The current was found to be of the order of 
3 x l0" amperes. The radiated masses of the electrons 
calculated from this current came out for the positive 
particles 4:6 x 107‘ gram per second, and 2:9 x 107” 


Radium as & 
Generator 
of Electricity. 


gram per second for the negative particles. It is, there- 
fore, totally impossible to determine the radiated masses by 
weighing. The energy of radiation, owing to the high 
velocity of the particles, is considerable, being for the 
positive electrons 60 ergs per second, and for the negative 
8:7 ergs per second, from 4 milligrammes of radium 
bromide. 


aes At the last general meeting of the 
Electrical Resistance German Bunsen ” Society for Applied 

кла Physical Chemistry, Dr. О. Frólich read а 
paper giving a preliminary description of a new resistance 
furnace for which he had applied fora German patent. The 
idea underlying this apparatus is apparently to use the sides 
of the furnace itself, or at least four of them, as the imme- 
diate sources of heat, instead of employing one or more 
specific cores of carbon or the like. The author stated that 
he had discovered a material for making the furnace walls 
which has 16 times the resistivity of carbon when hot and 
25 times its resistivity when cold; and that he has met with 
& suitable material for insulating these walls which does not 
conduct electricity at a white heat. The author’s furnace is 
surrounded with a jacket of refractory material, which is 
also a bad heat conductor, an air space being left between 
the furnace and ita covering. A small experimental appa- 
ratus has already been tested; when the heat came only 
from two vertical electrodes which were raised to bright red- 
ness, the mean temperature in the furnace was about 
1,200? C.; but when two or more of the walls themselves 
were heated electrically, the mean temperature rose to 
1,600? С., and could be pushed still higher. The substance 
used in constructing these walls does not melt till consider- 
ably above 2,000° C. In the discussion following the paper, 
Drossbach remarked that bodies like refractory metallic 
oxides become better conductors as they are the more im- 
pure; impurities in the shape of strongly acid oxides, such 
as certain compounds of titanic acid, are particularly 
powerful in promoting conductivity at low temperatures. 
Nernst pointed out that pure oxides do not conduct appre- 
ciably at temperatures of about 1,700?, but mixtures of 
oxides are conductors at that temperature. For instance, 
neither pure thoria nor pure magnesia i8 а conductor, but a 
mixture of them is; just as happens in the case of pure 
water, pure sulphuric acid, and mixtures of acid and water. 
The knowledge on the subject of the conductivity of single 
and mixed metallic oxides, which had accumulated in the 
speaker's laboratory until it covered most oxides and many 
of their mixtures at a temperature of about 1,700? O., 
would appear to have been overlooked by the author of the . 
paper and others present at the meeting. 


Fuel Economy from the Chemical Point of View. 
—This is the title of a paper by Mr. J. B. C. Kershaw, read before 
the Liverpool Engineering Society. The autbor is one of those to 
whom the waste of our fuel resources appeals as а crime against 

ty. There can be no doubt of the wastefulness of our 
present ways of using fuel, and there is ап immense field for 
reform in this connection. The author deals with his subject from the 
calorific standpoint, advocating the chemical examination of fuel 
and also of water, for waste may arise from bad water as from bad 
coal He next deals with the combustion of fuel in the furnace, in 
which he points out the difficulties arising from the hydro-carbons. 
There are no insuperable difficulties, of course, the troubles 
met with really arising from the neglect of those obvious 
principles of combustion which underlie good practice. We 
are glad to see that Mr. Kershaw insists on the removal of the 
cold boiler from the burning hydro-carbons, so that the necessary 
temperature may be secured. In Section IV. the author advocates 
а proper analysis of the flue gases as a check on the process which 
has gone before, and eoncludes with certain figures from station 
practice to show how far from ideal conditions practice bas fallen. 
An appendix contains extracts from Mr. Stromeyer's report to the 
Manchester Steam Users’ Association, and a set of approximate 
coal analyses. 
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THE DESIGN OF DIRECT-CURRENT 
MACHINERY. 


By VAL. A. FYNN. 


(Continued from page 850.) 


IT seems to the writer that a far better way is to specify for 
the commutator and brush-gear not to exceed a certain 
temperature rise, and leave the rest to the maker. The 
latter may have very good reason for using a quality of 
carbon permitting of a much higher actual density without 
undue heating or undue loss. 

А good many specificationg to which makers are asked 
to quote, contain many a clause which simply represents 80 
much wasted printers' ink. 

We might mention the time-hononred formula ‘ the 
armature is to be built up of thin soft 5 vedish iron discs 
carefully insulated from each other, &.“ 
maker to be found who will make his armature of solid cast- 
iron, and come up to the invariably strict restrictions as t» 
temperature rise and to the specified efficiency, he ought 
certainly to be given a chance. 

We have often seen the number of slots and commutator 
segments specified us well, but notwithstanding these various 
restrictions, a clause is always to be found disclaiming all 
responsibility on the part of the consulting engineer, and 
making the machine liable to rejection if not within the 
temperatures and efficiencies specified. 

We distinctly think that the consulting engineer should 
either specify all the details of the machine, and be 
responsible for the results himself, or he should specify the 
results and leave the maker to obtein them in his own way. 

In considering the armature proper, we -will only refer to 
the slotted drum, and draw attention to the advisability Tof 
firmly supporting the teeth, preferably by means of brass 
castings as shown in fig. 14. It will be noted that the 


brass teeth stop short of the outer diameter, во ав to miss us 
much as possible of the field fringe and avoid eddy currente 
due to it. It is good practice to set these teeth back to a 
slight extent away from the laminations, they are often 
rather weak, and this reduces the pressure on them whilst 
Btill compressing the laminations sufficiently. 

There remains to be considered the mechanical aspect of the 
winding. It will be generally admitted that a symmetrical 
winding is essential, and the necessity of reducing the 
soldered joints to the strictest minimum will probably not 
be questioned. It is necessary for all the elements of а 
winding to be strictly identical ; the more во, the closer the 
design. This is out of the question with any but a 
symmetrical winding, and soldered joints are very liable to 
introduce faults. 

This being so, the choice resta between the former-wound 
coil and the hand-wound barrel winding, avoiding all soldered 
joints, for any number of wires per alot per layer, as introduced 
by the writer some six or seven years ago, and since largely 
used both here and abroad. Fig. 15 shows this process of 
winding, and fig. 16 is an example of the completed 
armature. | 

Of the former-wound coils, those of the Eickemeyer type 
are being completely abandoned —no doubt, on account of 
the poorer opportunity for ventilation which tbey afford —and 
the barrel type is now in general nse. The writer is aware 
that this type of ooil i$ mostly specified, but, personally, he 
very much prefers the hand-wound armature for mogt kinds 
of work. The greatest advantage claimed for the former 


If there is a 


seems to be the ease with which repairs can be carried ont. 
This contention only holds good as long as a breakdown 
occurs within, say, а year from the time the machine has begun 


‚ work, as then it is really possible to replace the damaged 


coils only. If, however, the machine has been working for 
а prolonged period, and working near ite limit, it is found 


that when a breakdown occurs it becomes necessary to 
replace all the coils, because by that time the insulation has 
become so brittle that the disturbance caused by the removal 
of the faulty element damages its neighbours, and 80 on. 
As a matter of fact, it is the practice of quite a number of 
firms to simply strip an armature under those conditions, 
and provide it with new coils throughout without attempt- 
ing partial repairs. 

From this point of view, it follows that former-wound 
coils are only of distinct advantage in cases where the con- 
ditions of work are extremely severe, and may cause a break- 
down within a few months from the start, however good 


Fic. 16. 


the insulation and workmanship may be; as an example we 
may mention all underground work, as in collieries, tramway 
work and the like. 

The repairs on a hand-wound armature, if of a serious 
nature, require the services of an expert winder, and very 
often, although by no means always, as is generally supposed, 
necessitate total rewinding. 

The writer’s contention, however. is that a hand-wound 
armature is far leas liable to break down than a formed coil, 
and this view is based on the fact that out of some 2,000 
or 3,000 armatures of this description, of which he per- 
sonally knows, not more than 2 to 3 per cent. have come 
back for repairs. | 

Somewhat cheaper labour is employed for former-wound 
armatures than for hand-wound ones, and once the сой is 
taped it is beyond control, although still to be manipulated, 
whereas the individual wires in the hand-wound style are 
under easy observation until the very last. The transformer 
test usually applied to the armatures before connecting to 
the commutator need not, and does not, necessarily disclose 
all defects; these might easily be of such а nature as only 
to become troublesome after the machine had for some time 
been exposed to vibration. 
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e is far superior; inclined to take up the róle of prophet and взу how far this 


\ for the same space factor 1n the slots it allows of sounder drop is likely to prove permanent, or how far it has been 
| insulation, or requires lees room for the ваше insulation brought about by diminished buying on the part of manu- 
: resistance as the formed coil; the gain in space 18 further  facturers. That trade has suffered during the. last two 
Ў increased by the fact that, in order to make the former coil months there is no doubt. Manufacturers: naturally 
^ at all successful, it is necessary to arrange for it to fit into were chary of buying at the high figures prevailing further 


ease as may be, but even under such than was necessary to complete contracts in hand ; buyers of 
‘derable amount of detrimental strain is rubber goods, moreover, held back until they could fill their 
ut on the coil when getting it into position and after its requirements at à more reasonable figure. The result has 
elemente are beyond control. Neither i8 it possible when been в slackness in trade, and it is quite on the cards that 


| using former-wound coils to help commutation by suitably atocks of rubber held in quarters not generally known were 
| adjusting the reluctance of the magnetic path around indi- unearthed for disposal before further arrivals of the new 
vidual coils, a point to be considered later, nor is it possible crop threatened a weaker market for the seller. But this 18 


. to secare. uniformity of commutation for successive coils mere speculation and merits only the limited attention 


when the number of commutator sections is 8 multiple of attaching to such. | 

the number of slots. | With the advent of lower prices there сап be little 
' The natural result of all this is that а former wound doubt that the consumption of rubber will increase ; 
machine, for equal performance, will be larger and heavier the motor tire industry absorbs an increasing amount ; 
than a hand-wound one. | the mackintosh trade has take a new lease of life after 


\ (To be continued.) a lengthy period of depression, and the rubber insulated 
| | ! cable 18 by no means in 80 moribund а condition as we are 
| __—— led in some quarters to believe. Altogether, the prospects 
E the 1 may be оше good, a this pe 
ave an adverse influence upon the return of Para гї | 
і THE RAW RUBBER MARKET. to the neighbourhood of 38. per Ib., a rice which tbe 
manufacturers consider essential for the due development 
| | FROM A CORBESPONDENT l | of their trade. | 
To pass on to & mention of other than the fine Para 
Ir would be entirely superfluous to tender the information of South America, which, as is well known, is the best 
that the price of raw rubber, and to u corresponding degree quality of rubber produced, we find some altered con- 
the price of manufactured rubber. is considerably higher ditions with regard to Africa which cannot be passed over 
than it Was & year ago. The fact has been sufficiently as unimportant. There is an undoubted decrease of yield 
brought home to all those immediately concerned and needs in some districts, several sorts which 10 years ago were 
no emphasis. The inquirer, however, who endeavours to get familiar at Liverpool now hardly figuring at all in the 
at the why and wherefore of the situation whicb has arisen market. This must be ascribed to the inevitable consequence 
is likely, апа not unnaturally, to be somewhat baffled by the ok ruthlessness in collection, large districta having had their 
vague and conflicting answers given to his questions. There- trees destroyed with the object of immediate profits without 
fore, although we must strenuously disclaim any intimate апу thought being taken for the future. We are not, going 
knowledge of the wheels within wheels which have acted as to enter into the current political queation of the administra- 
. dominant factors in bringing about the rige in price, it may tion of the Congo Free State; the fact, however, that the 
not be superfluous to make afew general remarks on the supplies from this source have of late shown & diminution 
H subject. may be noted, though it should also be said that regulations 
я The prevailing idea that speculation on the part of a as to the re-planting of denuded areas have been drawn up 
few individuals has done as much or more than anything in obedience to commercial instinct, which is not averse to 
else to run up the price may be dismissed as having very taking thought for the future. The reduction of African 
little foundation. Tre, there is a certain important firm of supplies, coinciding closely with the recent situation in South 
raw rubber merchants who are credited rightly or wrongly America, has naturally had some effect on the bardening of 
with Lo`ding stock to such an extent as to rule the market, prices all round. | ' 
and to render futile the efforts of competitors to control any With regard to the prices of the different, African brands, 
action they may see fit to take. But whether this be £0 or it is rather ап interesting point that of late these have, 
not we are certainly not inclined to ascribe to this frm the to some extent, ceased to be regulated by the current 
fact that rubber reached such a high price two months price of Para rubber. Generally gpeaking, in the past ` 
ago. That the firm in question have profited by the situa- all other rubbers 88 derived from Africa, Central America, 
tion can hardly be doubted ; to say that they created it is, India, in fact, from the rubber-producing zone through- 
however, far too bold в statement to make. We say this out the equatorial regions, have had their prices fixed 
not only because we lack proofs, but because there are other according to the ruling quotations for Para; now, how- 
and good reasons to look elsewhere for the determining factor ever, there is to be noticed а disposition to buy these other 
or factors. The employment of rubber has shown 8 con- brands on their merits without reference to the Para market. 
tinual increase, and though the output of raw rubber from This latter can then no longer be said as of yore to regulate 
the Amazonian foresta has also increased, it has only been quotations generally, and the change is one that cannot fail 
about in proportion to the demand, so that there has been to be advantageous to both buyer and seller. No doubt it 
no accumulation of stock to meet any sudden disparity Was the high price of Para rubber a few years ago which 
bet ween demand and supply. There is no need to discuss get the manufacturer to work to see to what extent he could get 
the question of any failure of supply in South America at along without it, and though the discovery that African rubbers 
all events. There is plenty of rabber yet, but inorder to keep were of more utility than previously recognised, may have, to, 
the price down, it is necessary that sufficient be gathered some extent, led to the increased supply and the present dimi- 
at the time it 1s wanted. nished output, there does not seam any reason to suppose that 
This sounds like an obvious truism, but it ig in- the present atate of affairs will prove permanent, and we are 
eerted for the sake of. clearness. Тһе crop of last inclined to this opinion not only because of the considerable 
season did not come up to expectation owing, DO doubt, areas of forest which yet remain to be tapped, but also 
a good deal to the troubles in the Acre district. At because there is abundant evidence that the destructive 
the same time the demand had grown, especially in America, methods of the past will no longer be tolerated wherever it 
where factories had а very busy year, and it was only to is possible to prevent them. 
expected, therefore, that stocks would become depleted with Laws and regulations concerning the working of rabber 
the inevitable consequence of a rise in price. Now that the forests, аге being very generally made, though, unfortu- 
litical troubles in the Acre district have been settled, for nately, the fact of their existence is no indication of 
the present at all events, there is every reason to anticipate their observance. It will easily be recognised that in the 
a considerably increased production over that of last season, untrodden grounds over which the native roams in quest 
and the arrival of the new crop has already, as we write, of rubber the difficulty of effective super vision is great 
begun to have its natural effect, s drop of about 8d. а lb. indeed, and it need therefore cause no surprise that in 
baving : already occurred. We do not feel in‘ the least шапу cases the well-meant efforts of local authorities have 
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proved entirely negative in their results. Still it is matter 
for congratulation that the principle of conservation i8 now 
80 generally recognised, and no doubt the difficulties of police 
supervision will tend to evanescence ав time rolls on. It 
may be asked, to turn now to another issue, what effect have 
the rubber plantations, of which во much has been heard in 
recent years, had upon the supply and the price of rubber. To 
answer this query concisely in the brief space left at our 
disposal. we may say that as yet the plantation rubber cannot 
be credited with having had any real influence on the market. 
The amounts produced во far have been but trifling com- 
pared with the product of untended nature, and although the 
results so far achieved, more especially in the case of Para 
rubber at Ceylon, are extremely promising, it is still too 
early to speak with any great degree of confidence as to the 
prospects of rubber planting generally as a remunerative 
industry. 

In conclusion, these observations are no doubt open 
to the charge of discursiveness and superficiality, and 
the writer’s defence must be that having set out without 
any definite scheme of treatment before him, he has allowed 
himself to touch on various phases of the rubber supply ques- 
tion as they presented themselves to his mind's eye. Each of 
these phases might easily, it is recognised, form themes for 
Separate treatment, but in pages more particularly devoted to 
such topics. 


` 


THE LEGAL POSITION OF THE CONSULT- 
ING ENGINEER. 


[FROM OUR LEGAL CONTRIBUTOR. | 


WE have frequently touched upon a question which is of 
the greatest importance to electrical contractors, namely, the 
position and duties of the engineer who is to act as а 
referee in case of need when disputes arise between con- 
tractor and employer. It may be of interest if we state, in 
as few words as possible, the legal effect of the appointment 
of engineer. 

In effect, his position is that of an arbitrator appointed 

by one side, if, indeed, the term * arbitrator" can be applied 
to any person occupying such ап anomalous position. 
Persons are in the habit of referring to arbitration disputes 
which in the ordinary course would be settled in а court of 
law by one of the judges of the land. The consulting 
engineer occupies the position (however invidious it may be) 
of a judge whose salary is paid by one of the litigants before 
him, and who, however free he may be from anything of 
bias, cannot, in all human probability, be expected to always 
decide against those who employ him. 16 is no fault of the 
consulting engineer that. he occupies this position; his 
salary must be paid by some one. The difficulty has arisen 
owing to contractors not being strong enough to resist the 
insertion in their columns of а clause which binds them 
hand and foot. 
As a rule, where parties wish to oust the jurisdiction of 
the Court for the settlement of disputes, a clause is inserted 
in the agreement providing that, in the event of a dispute 
arising, it shall be competent for either party to appoint an 
arbitrator, and for the arbitrators so appointed to select an 
umpire. In such a case, if the two arbitrators disagree, the 
points upon which they fail to see eye to eye are referred to 
the umpire, whose decision is final. It will be seen that 
this form of arbitration is absolutely fair, inasmuch as the 
umpire is agreed upon by the arbitrators. 

The Court is strongly opposed to any agreement which 
enables one party to appoint the arbitrator. In the case of 
re Frankenburg and the Security Co., 10 T.L.R., 393, an 
insurance company against burglary nominated their own 
manager to arbitrate under a policy containing an arbitra- 
tion clause which left them to nominate the arbitrator. The 
Court held that such а proposal was monstrous, and gave 
them seven days to appoint another arbitrator, or in default 
ordered rescisson of the submission. 

Tn view of the fact that the contractor is often bound hand 
and foot by the decision of the engineer, it is surprising that 
there is no combined effort on the part of contractors to insist 
that, in addition to a clause leaving the decision of certain 


points to the engineer, there shall be an arbitration clause. 
It has been proved in а number of cases (both Colonial and 
English) that the presence of such a clause is of the greatest 
assistance to the contractors, and that it prevents their being 
subject to the arbitrary decision and caprice of the engineer 
in all cases. 

А contract for the sale of locomotives provided for pay- 
ment of the price upon the certificate of the engineer that 
the locomotives were in perfect working order at Croydon, 
and it was further provided as follows: —“ Clause 9. The 
vendors guarantee to make good any failure of the loco- 
motive or boilers, as regards each locomotive or boiler, 
for a space of six months after the date of the delivery of the 
same if arising from bad materials, faulty workmanship, or 
from the system of construction of the engines.“ There was 
also an arbitration clause:—** All disputes to be settled by 
the engineer to the purchasers, and the engineer to be 
appointed by the vendors or their umpire in case of 
difference." The locomotives were delivered at Croydon, 
but the engineer refused to certify, or to give his reasons for 
not certifying. The vendors thereupon proceeded under the 
arbitration clause, the purchesers taking part under protest. 
An award was given in favour of the vendors. It was 
decided that a dispute had arisen within the meaning of the 
arbitration clause. 

In another case—McDonnell v. Canada Southern Railway 
Co., (1872), 33 Up. Can., Q.B. 313—a railway contract 
contained а time clause, and a forfeiture for default 
clause, and an arbitration clause. It was decided that 
the engineer had no power to decide conclusively whether 
the plaintiff's (the builder's) delay of which he com- 
plained was caused by the defendantg' acts and omissions, 
and that it was stil open to the plaintiff to prove 
that it was so caused, before the arbitrator, as an answer to 
a plea setting up a determination of the contract by the 
defendants’ engineer under the provision ; and, further, that 
the reasonableness of the time given by the engineer by bis 
notice was not a matter for him conclusively to determine, 
but was open to the consideration of the arbitrator. 

The recent case of Foster & Dicksee v. Mayor, &c., of 
Hastings (19 T.L.R., 204) makes it plain that if an arbitre- 
tion clause is inserted in a contract, the jurisdiction of the 
engineer to act as sole arbitrator may ‘be ousted. In that 
case the plaintiffs were under contract to carry out certain 
works for the defendant Corporation. There was a clause 
providing that, if any dispute should arise between the 
Council or the engineer and the contractor as to the mode of 
carrying out the work or the interpretation of the contract 
or otherwise in relation thereto, or in settlement of the 


account, the same should be referred to two arbitrators, 


subject to the provisions of the Arbitration Act, 1889. The 
contract also contained a clause to the effect that if, in the 
judgment of the engineer, the work is improperly conducted, 
or sufficient dispatch is not used about it, the Council or the 
engineer should have the power, without prejudice to the 
contract, to dismiss the contractor and his workmen after 
giving a certain length of notice. Delay having arisen 
which rendered it desirable for the contractors to be dis- 
missed, the engineer gave the necessary notices. The con- 
tractors, however, resented this treatment, and applied 
to the Court for an injunction, arguing that it was 
not competent for their employers to dismiss them 10 
this summary way. А judge of the Chancery Division, 
who tried the case, held that the arbitration clause over- 
rode the authority of the engineer, and that the question 
whether the contractors had been guilty of undue delay was 
to be settled by arbitration. 

A study of the above cases will have shown that, by the 
exercise of a little determination, the power of the engineer 
as sole arbitrator may be considerably modified. | 

Unless such a clause is insisted upon, the contractor is 
virtually powerless, for where an engineer is employed on 
account of his skill or professional knowledge as guasi 
arbitrator, valuer, or dispute preventer, to value or deter- 
mine some point between two or more parties, he is not 
liable in that capacity for want of skill, ignorance of law or 
negligence, The only case in which he is liable ів when he 
is guilty of fraud. So in а саве which was heard in 1875, 
one A agreed with B to lay a cable, the cable to be paid for 
by a sum payable when the cable was begun, and by twelve 
instalments payable on the certificates by B’s engineer, who 


| the contract. ‘Shortly afterwards, this 
engineer, Who was engaged to lay cables for A, agreed with A 
to lay this cable, also for a sum of money to be paid by 
instalments, payable by A when they received the instal- 
ments from B. It was decided that the agreement between 
the engineer and A was & fraud, which entitled B to have 
their contract rescinded, and to receive back the money 


| It sometimes happens that parties agree to refer matters 
in dispute to an arbitrator appointed by the president of one 


president to appoint another in his place. So, where @ sub- 
mission provided for the appointment of an arbitrator by the 
President of the Institution of Civil Engineers, and the 


by an order, the judge in Chambers made the order, which 
the Divisional Court rescinded ав having been made without 
jurisdiction. The Court of Appeal upheld the Divisional 
Court, but refused to set aside the award of the secon 
arbitrator, holding that though the order appointing him 
was bad, his appointment by the President of the Institution 
of Civil Engineers was а valid authority to act. 


——— 


THE "NOMINAL" HORSE-POWER MAN. 


ву E. KILBURN SCOTT, M.. H. E. A. M.. O. E. 


—5ðiñw — 


THERE is one thing the writer envies the coming generation 


of engineers, and that is they will have much more intelli- 
gent customers and clients to deal with. For example, tne 


. time which electrical engineers of this generation have spent 


in wrestling with managers and go-called engineers on the 
advantages of electric driving won't bear thinking about. 

Of all others, the mining or the works manager who thinks 
in nominal horse-power is about the most hopeless, because he 


which the country appears to require a8 à benevolent Act of 
Parliament to retire on 9 pension all those managers 
and so-called engineers who think $n nominal horse- 
power, and are not yet quite certain whether the elec- 
tric motor will really reverse OT drag в load out of a hole, 
or do the thousand and one things we know it i8 capable 


amount of estimating for electric driving of works an 
mines, &c., and, although it seems a hard thing to 88У, 
he has seldom met with а man at the head of affairs who wae 
really able to properly appreciate the problem. How they 
manage to get into their positions is а puzzle,for even in 
an ordinar commercial argument they can seldo 
further than their nose. It is from such men one is given 
data in nominal horse-power, and if there was ПО other 
reason, the ignorance about their own machinery is quite 
enough in itself to call for a complete change of method. 
In the writer's experience, the more crude the information 
supplied the more wasteful the system in use, and in the 
majority of cases the only way for the electrical engineer (0 
actually find out what is being done 18 to couple ап electric 
motor to each of the various machines and take readings. 
In time we ghall have accumulated 8 quantity of suc 
accurate date and be independent of the nominal horse-power 


mak. 


CORRESPONDEN СЕ. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Device for Tightening Vertical Belt. 


I should be much obliged if you could spare me room in 
your valuable colamns for the opinions of your readers an 
ourselves on 8 ne (?) application of the idea of the slide 


y 
rail for belt tightening purposes. 


At the works here, where I am electrical engineer, it was 
necessary, owing to travelling cranes, &., to adopt almost 
vertical drives, 80, in order to take up the atretch of the belts, 
the motors, which are 20 Н.Р. for driving shafting, Were 
mounted on an article, a drawing of which is given below. 

A Bis a fixed casting, fixed to the floor with foundation 
bolts, having cast оз to it two slotted lugs 1 ond 2. 

с pis а similar casting, to which is bolted the motor. 
At n it is hinged to 1 and 2 by bolts which can be moved 


(^) 
MEET m 


up and down the slots in 1 and 2. At C are two lugs 
having a nut through which the screw Е F passes, being 
fixed at F. 

When the belt is first put on C D ig fixed at the top of the 
lugs, then the motor is levelled by screw EF, and ав be 
stretches С D is lowered (at one end), and when it is in con- 
tact with A B and more adjustment is required, С D is 


lowered at the slotted lugs 1 and 2. This is not my design, 


and, personally, I think it is far from desirable, and аш 


` inclined to think in time the nut at 0 will wear loose 1n the 


lug, and also the screw wear loose in the nut and other like 


parts, thus causing the motor to vibrate. 
H. J. Kitchen. 


Hebden Bridge, November 24th, 1903. 


6 


Falr Trade 1 


There are many interesting questions touched upon in the 
letter signed “ Fiscaliteur” ; the inability of old-established 
works” turning out three-phase motors with doubts as to 
their designers; the virtue of? Fiscaliteur's German firm in 
not “ indulging in dumping,” their happy position in being 
able to quote at a fair price" ; and the lamentable care- 
lessness of the friends in the Fatherland” (no, Mr. Editor, I 
won't use those naughty words, salesmen may, but engineers 
never do), in forgetting such little circumstantial details as 
proper name lates. All these are interesting, not to 82) 
instructive, but the most interesting facts brought out in 


them to sell the machine as of “ British manufactare to a 
patriotic buyer, who thinks that by obtaining the goods 
from the “ old- established firm » he is supporting British 
manufacture ; I say nothing about the £100 factor, the 
buyer might have “ another story A 

Now, leaving for a moment the humdrum triphase motor, 


let us turn to somewhat similar phenomena 10 the higher 
walks of life. Then let | 

a = electrical engineer (out of a job, but with credit). 

B = а grocer. 

с = a given quantity of butter. 

p = the majesty 0 the law. 

т = a minus quantity. 

Now, if the E.E. orders from В one pound of butter, and 
gets it, but finds that the paper wrapping has been coun 

A he 


as butter too (I. B — А == 6 — 
raise 68. 8d., the usual cost of legal proceedings in this 
which is fixed at this low sum, 80 that rich and poor 


can equally enjoy it; then D comes down on В (п. „ „ but 


instead of the majesty of the law being lessened or divided 
аз might be supposed by the equation (II.), its power is 
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increased, let us say in such an important matter as butter, 


р! (it is well known that D can be never squared in this 
country), and, therefore, it is obviously the grocer (B) who 
suffers, mulcted, if I may be allowed to use the only legal 
term I thoroughly understand. . 
Now, substituting for E.E., a patriot, and letting в = an 
old-established British firm, c — a British triphase motor, 
‘== majesty of the law, as before, and z = а name plate of 
British manufacture (perhaps), what result would obtain if 


the equation x was again effected, if (yes, we are all allowed 


an if“ in the highest mathematics) 


2 + 2 — 4 — mathematics. 
2 + 2 = т = higher mathematics. 
2 + 2 = anything you like = highest mathematics. 


If it could be proved that с + 2 did not even equal с by 
itself, but was а good deal less, 100 — : per cent., in fact. 
If a high-class grocer can be **mulcted" for so important 
a matter as l oz. of butter, what ought to be done to a 
scoundrel of a manufacturer who palms off—— but по, I 
am getting excited; I cannot contemplate the picture; 
calmly speaking, I would suggest boiling oil; or, perhaps, 
it would be more professional to say an insulating compound 
of sufficiently low boiling point to act slowly. 
It might be objected that it would be difficult to prove, 
and that р could not stop such practices; perhaps not; but 
an ad valorem duty of 45 per cent., or so, would, and quickly, 
too; and if “ Fiscaliteur " really wan/s such things to stop, 
let him adopt the views of Mr. Chamberlain, and well another 
who is bashful, and does not like publicity. 
^ | R. M. I. E. E. h. 


Technical Instruction. 


„Absurd“ ejaculates, with supreme contempt, your corre- 
spondent, Mr. W. L. Turner. But surely I can ask with 


ordinary modesty for convincing evidence that I stand con- 


victed of absurdity. I am quite sure that a re-perusal of 
my letter will reveal a meaning that entitles me at once to 
enter a plea of not guilty, 

. Firstly, I did not say that “all,” but '* most," technical 
instruction in this country was a farce. Secondly, nor yet 
did I say that the half workshop, half university-trained 
man was unqualified to hold the position of technical 
instructor. 

Now, sir, one intelligent reading of your correspondent’s 
letter makes it self-evident that it is a defence of the very 
type of instructor whose shortcomings are apparent, at 
sight, to all the first year’s workshop apprentices who attend 
evening technical school. Yet, if technical training is to 
rank as one of those progressive forces which count for 
the very kind of efficiency that is to enable us, as a 
nation, to fight our life and death struggle for commercial 
existence, not supremacy, the exclusively technical college 
graduate had better keep to his book, and leave practical 
instruction to practical men. It is not in the nature of 
things that he should possess the essential qualification 
that can alone be acquired by actual experience in modern 
up-to-date engineering workshops, when one calls to mind 
the fact that the average time spent by engineering students 
in actual practice is seldom more than two hours per week, 
and then in groups so large that the machines are operated 
by crowds. 

If Mr. Turner would like to know what real technical 
instructors are like, I would advise a personal visit to some 
of the technical schools in Germany, Belgium and Switzer- 
land; and if be has time, he might also run over to the 
Massachusetts, U. S.A., Institute of Technology, Boston. He 
will then see that pure science and applied science have values 
and places peculiarly their own. He will also see that consider- 
able attention is paid to the developing of mechanical means 
for increasing, as well as cheapening, output; and it 
is here where the technical school manscores. This, I take 
it, is (or should be to give technical training its proper 
definition) the final purpose of a pre-eminently useful, as 
well as absolutely necessary, part of the nation’s education. 

Now, with regard to the teaching of pure science, let me 
ask, with all due respect to Mr. Turner, what earthly help 


would it be to the electrical branch of our commercial 


system if our technical schools turned out Dr. Hopkinsons 


by the thousand? As far as I am able to judge, only one 
Dr. Hopkinson was necessary, and we have had him with us, 
80 that until the true nature of radium reveals new laws 
upon heat, I think we can reasonably say that for the present 
10,000 similar scientific giants would not be able to raise 
profitably, from а commercial point of view, the thermal 
limit of output of a modern dynamo by half-a-dozen degrees 
Centigrade, and how much further, I would ask, is it possible 
to improve the calorific value of fuels by the scientific 
application of known laws? Who, may I again ask, are 
most valuable to a progressive commercial nation? Your 
Edisons, Maxims, Bells, Carnegies, Stephensons, Watts and 
Fultons, &c., or your pure science men ? Yet had these 
men been crammed with physics in the orthodox mode, they 
would have been confined to grooves go hard and fast, and 
so narrow, that the world would never have seen their 
mechanical ideas put into practical shape. 

In conclusion, I would say that I hold no brief for the 
abolition of technical schools, but I hold most strongly to 
the fixed belief that your modern technological institute 
graduate, minus at least five years of up-to-date workshop 
training, as a technical instructor has а negative value. 


Are. 


[The need of properly-qualified technical instructors 
cannot be disputed; but neither can the importance of pure 
science be ignored. The electrical engineering industry is 
based wholly upon pure science, and ought to be the very 
last to repudiate its indebtedness to physicists such as, for 
example, Faraday, Maxwell and Kelvin, and the many other 
intellectual giants whose researches bear fruit to this day.— 
Eps. ELO. Rev. | І i 


Re Walsall Switches. 


In regard to the article on main switches manufactured by 
the Walsall Electrical Co., we should like to point out to 
readers of the ELECTRICAL REVIEW that this type of switch, 
with its special feature in the adjusting arrangement placed 
between the laminated brush, has been made by us for some 
time. We were the original makers of this type of 
adjustment. | 

Richardson & Co. 
. Manchester, December 5th, 1903. 


The Design of Variable Speed Motors. 


Mr. Hobart’s article in yours of December 4th, with refer- 
ence to variable speed machines, is of great interest. In 
two points, however, I cannot agree with his paper. He 
states that the commutation of a machine depends upon the 
reactance voltage. Не omits any reference to апу other 
factor. Не omits a very important point in connection 
with commutation, namely, field distortion. This field 
distortion varies with the strength of armature and with the 
strength of field. With a given strength of armature the 
weaker the field, the greater the distortion. Consequently, 


a machine may run perfectly well with a strong field, and the 


brushes in а certain position, but at high speed, with a suffi- 
ciently weakened field, brush shifting will be necessary ; not 
in order to use the reverse field, but in order to avoid the 
distorted field. | 

A. variable speed machine must be designed with an espe- 
cially weak armature in order to minimise this distortion 
and to work with fixed point of commutation. This means 
an exceptionally expensive machine. 

If field distortion should have nothing to do with commu- 
tation it is still more difficult to follow Mr. Hobart’s paper. 
For a given machine at a given se the reactance voltage 
depends upon the speed of the machine, using Mr. Hobart's 
own formula. E | 

As I understand. he proposes for а variable speed machine, 
speed range 2 to 1, to take the cheapest machine which can 
be built to deliver this output at the lowest speed. 

If the commutation depends only upon the reactance volt- 
age, the cheapest machine will usually be the one in which 
the reactance voltage at this low speed has been pushed up to 
the limit. Such a machine, if run at all above the minimum 
speed, will spark. We find ourselves driven to the conclusion 
which he declares we have avoided, namely, that the machine 
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must be designed to carry, without sparking, double the load 
at the low speed. 

It is probable that to a great extent my disagreement with 
the writer is based on misunderstanding. To a certain 
extent he is correct. The amount of ficld distortion ia 
limited. 

If the armature strength is especially weak a fixed point of 
commutation may be found for any speed. A motor with а 
speed range of 3 to 1 can usually be built about as cheaply 
as one with a 2to 1 range. But a motor with a 2 tol 
range of speed is much more expensive than one which will 
deliver the full load at the lowest speed. 

J. N. Dodd. 

Preston, December 74%, 1903. 


Electric Shocks on Flat-Back Switchboards. 


The arguments put forward in your last issue by Mr. 
Percy B. Hall, in favour of flat-back switchboards for H.T. 
work, when viewed in the light of actual experience, will not 
carry much weight with them. 

While it is certainly very useful at times to have a clear 
passage-way round your switch gear, affording free facilities 
for inspection and repairs, the first consideration in the 
design of at least н.т. gear, is surely that of protection of 
human life, and I contend that it is these very facilities 
(which, by the way, are in too many cass only apparent) 
which constitute the danger, the chamber at the back far too 
often proving the execution chamber of the would-be inspector 
or repairer. 

Mr. Hall mentions that only authorised and competent 
persons should have access to this chamber; but that un- 
authorised and incompetent persons can and do obtain access 
is а fact which must be taken into consideration by the 
designer. Moreover, it is not by any means the unauthorised 
or the incompetent men only who fall victims to the flat-back 
H.T. board, for it has been amply illustrated, if such illustra- 
tion. were necessary, that, no matter how experienced the 
operator may be, the chances of his stumbling against 
live parts, or instinctively clutching them to save himself 
from falling, or the liabilisy of his making a fatal blunder 
among the maze of connections which generally exists at the 
back, are ever present. , 

I think, therefore, that the necessary isolating and partial 
dismantling of that part of the cellular board which it is 
required to inspect or repair, constitutes in itself one of its 
principal advantages, on the basis that the paramount con- 
sideration is the safety of the operator. Further, this isola- 
ting and partial dismantling need present no difficulties. 
With a simple arrangement of plugs or links any number of 
panels can be quickly isolated, and the partial dismantling 
generally consists in the simple withdrawing of a few of the 
insulating division pieces from between the panels or 
“cells.” | 

Regarding the great number of н.т. switchboards of their 
well-known type, which have been installed by Messrs. 
Ferranti, Ltd., I believe it is а fact that not a single fatal 
accident, or, indeed, any accident worth mentioning, has yet 
occurred in connection with the working of the same. Thi 
record is, I believe, directly attributable to their persistent 
use of the cellular type of board with its inherent safety, as 
advocated by * H. W. C." 


Manchester, December 5th, 1908. 


P. B. Aimer. 


Variable-Speed Continuous Current Motors. 


I can hardly allow Mr. Frank Broadbent's statement as to 
double-rolling of a printing machine to pass without com- 
ment. After an almost daily contact for over six yeurs with 
printing machinery, electrically driven, I am sorry that, 
although agreeing with his statement as to the speed range 
of 2 to 1 in а motor meeting most cases, I cannot agree that 
one speed is most suitable for printing machinery. 

May I point out that his remarks only apply to machines 
known as one-siders, and are not applicable to either perfectors 
or rotary presses, and even with the two-revolution one-siders, 
there is no method of double-rolling other than tripping the 
cylinder. 

The average range of speed for a one-sider (quad crown or 
uad royal), to enable the printer to obtain the highest output 


in the shortest time on any job, from finest three-colour 
work to plain bill-heads, should be from 900 to 1,800 eheets 
per hour ; but the speed which would be most used on this 
machine would be about 1,500, and the 90 per cent. of the 
jobs would be run at this speed on high-class machines in an 
ordinary printing office. Circumstances alter cases, but even 
if a machine is used for one class of work, it would be 
beneficial to be able to vary the speed to meet the varying 
conditions of this work. 

Take, for instance, the case of one-sided machines used 
for three-colour work or for the printing of loose formes— 
i.e., posters, catalogues, or price-lists. To obtain the best 
results the speeds should be dropped from the average to 
allow.a steadier travel of machine. Surely Mr. Broadbent 
would not suggest that they should be double-rolled, thus 
restricting the output for the day's work by one-half without 
actually driving the machines one revolution the slower ? 
At the same time the conditions as to charges on plant, cost 
of power, wages, and actual wear and tear would remain the 
same. 

With regard to the perfecting machine, it is impossible to 
double-roll, as anybody who has a knowledge of these 
machines knows full well. The average range of speed 
regulation should be from 1,000 to 1,800 sheets per hour, 
the majority of work on these machines being at from 1,200 
to 1,400. 

In the case of a rotary the conditions are again changed, 
and speed regulacion is required over a much larger range 
than in either of the other cases. Double-rolling is again 
im possible. 

The majority of rotary printing machines at the present 
day are combined with other machines, such as cutting, 
folding and stitching, and cannot be considered as simple 
printing machines, but here the special systems come into 
requisition. | | 

The opinion in the case which Mr. Broadbent has cited, 
must have been given by one who had not been properly 
advised, or who had not had the time to personally gain 
the closer touch with the working of direct-current motors 


as applied to printing machines, that is absolutely necessary 


to enable anyone to obtain the highest all-round efficiency. 

I shall have taken enough of your valuable space by now 
in pointing out that speed regulation cannot be economically 
obtained on printing machines by double rolling, although it 
might suit one manager to neglect the advantages offered of 
ease, of electrical control, and, therefore, saving of time and 
money, and to run his one-siders at one constant speed. 


Frederick J. Thompson. 
Stanley Road, Teddington, 
December Tih, 1903. 


The Maltiple Supply System Patents. 


I do not quite understand the letter from “ Multiple 
Supply in your last issue. He suggests, but is, apparently, 
careful not to state, that the details of my patent, No. 2,393 
of 1903, were patented a long time before the date of my 
application. (Or does the expression, “all these details, 
refer to some other details which Multiple Supply has in 
his mind?) Не says that if I refer to my patent I shall 
see that this is во. I may say that I have done so—not 
once, but many times—but without the resalt which he 

rophesies. If the details of my patent are indeed ancient 

istory, I will, of course, make my bow and retire from the 
contest, only asking Multiple Supply" to perform ап act 
of courtesy to the vanquished foe, by saying when, or in 
what name, they were previously protected. I have examined 
a large number of traction patents, extending over several 
years, but without coming across any in the least resembling 
mine; nor have I found any suggestion of my arrangement 
in papers read before various institutions, or in the discus- 
sions thereon, so І must ask “ Multiple Supply to excuse 
my scepticism on the point. 


London, S.W., December 7th, 1908. 


С. Н. В. Thorn. 


Steam Tarbo-Generating Plants. 


As managing director of the Cambridge Electric Supply 
Co., Ltd., and also of the Scarborough Electric Supply Co., 
Ltd., and as, therefore, in some measure responsible for the 
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exclusive and continued use of steam turbines by these two 
concerns, I feel called on to draw attention to what appears 
to me to be the entirely misleading nature of the com- 
perisons between the results obtained in steam turbine 
stations on the one hand, and reciprocating engine stations 
on the other, recently published in your columns by Mr. 
Alfred Morcom. 

For his purpose Mr. Morcom states that he has selected 
reciprocating engine stations which are “ under approximately 
similar circumstances as to costa of labour, fuel, output, &c.," 
as the turbine stations, No doubt he has made this selection 
as fairly as is possible ; but, to show how unsuccessful he has 
been in this respect, it is only necessary to point out that 
among his reciprocating engine stations he has included 
Salisbury, where a portion of the electrical generation is carried 
on by means of water-power, and where both fuel and works 
costs are therefore abnormally low. Again, though Mr. 
Morcom specially mentions the matter of output, his own 
figures show an average annual output of 1,464,907 units 
for his reciprocating stations, and only 738,924 units for the 
turbine stations—a ratio of practically 2 to 1. 

How greatly the mere.quantity of output affects resulte 
may be seen from the following figures, which show how the 
costs of fuel, &c., have decreased at Cambridge and at 
Scarborough, as the output has increased in the last 
seven years :— | 


CAMBRIDGE. 

Total Oil, waste Works Total 

units sold. Fuel. and stores. costs, costs. 

1895 150,510 1:98d. 19d. 3 91d. 4°53d. 
1902 419,005 66d. 14d. 1:574. 9:404. 

SCARBOROUGH. 

1895 135,177 1°66d. 12d. 3°47d. 4°36d. 
1902 431,777 854. 08d. 1°61d. 2°66d. 


Incidentally, the above figures also go to show that the 
efficiency of steam turbines does not fall off with use as h 
been suggested in some quarters. | 

Another most important omission from Mr. Morcom’s 
figures is any consideration 'of the question of load factor, 
which, ав all station engineers are aware, has a greater effect 
upon costs than almost anything else. "The following are 
the load factors of the turbine and reciprocating engine 
stations selected by Mr. Morcom for the same years that he 
has given the other costa :— 


Steam turbines. Reciprocating steam engines, 


Blackpool .. 1432 Leeds 12˙31 
Newcastle district ... 1367 Halifax 16:98 
Cambridge ... . 918 Bootle . 2844 
Scarborough ... .. 934 Taunton 1277 
West Bromwich  ... 927 . Darwen E 12°12 
Morecambe ... .. 706 King's Lynn... 15:58 
Melton Mowbray 1111 Salisbury 11:49 
) Average 10:55 Average . 1567 


Ав will be seen, the average load factor of the reciprocat- 
ing stations is practically 50 per cent. better than that of 
the group of turbine stations. | 

To recapitulate, the following are the points to which I 
desire to draw attention :—(1) Among the reciprocating 


stations Mr. Morcom has selected there is one where, owing : 


to the use of water-power, the results are abnormal. (2) 
d average output of the reciprocating stations Mr. 
orcom has selected is about double that of the turbine 
stations. (3) The former have, on the average,a 50 per 
cent, better load factor than the latter. I think that most 
engineers will agree with me that, under these circumstances, 
. Morcom’s comparisons are of no value at all. 
Lastly, I note that in Mr. Morcom’s list of turbine 
sions he has left entirely out of account that belonging to 
the Newcastle-upon-Tyne Co., whicb, if I mistake not, is 
now almost entirely run by means of steam turbines. 
Would it surprise Mr. Morcom to learn, what I am informed 
on good authority is the fact, namely, that the works cost 
of this Station are now less than half the most favourable 
similar figure of 62d. per unit which Mr. Morcom gives for 
Leeds? Now, the cost of coal and labour at Newcastle and 
Leeds cannot differ very greatly, во this enormous difference 
must be due to matters of load factor and output, and 
probably also to some amount of superior economy in 
steam turbines over reciprocating engines. 


A. A. Campbell Swinton. 


66, Victoria Street, Westminster, 
December 2nd, 1908. 


My friend Mr. Morcom has given you a table, of which 
I fail to see the value. He compares steam turbines with 
Belliss engines in respect of the cost of coal per unit, but he 
omits to state the cost of coal per ton, the calorific value of 
the coal, the kind of boilers in which the coal was consumed, 
and the load factor of the station. Under these circumstances, 
it would seem to me to be almost as reasonable to saddle the 
dynamos with the differences of coal costs, and ignore the 
engines altogether. | | 
Henry Lea. 
Birmingham, December 7th, 1903. 


J have read with very great interest the correspondence 
that has been appearing in your columns re the above, but 
I should like to draw Mr. Barker's attention to a statement 
made in his letter that the ** Newcastle-on-Tyne station holds 
the record for lowest works coste per unit." I would draw his 
attention to the Electrical Times of November 19th, in which 
he will see that the Huddersfield traction station holds the 
record with works costs of *36d. per unit, as against the 38d. 


stated by Mr. Barker to be the record. The figure I have 


stated, viz., *86d., is for last year, but I fully expect to surpass 
that in the current year, the year under review being one of 
reconstruction of roads, &c. 

In conclusion, I should state that the plant in use here 
із: Two Musgrave engines of 550 н.р., and a Combe- 
Barbour set of 1,200 H.P., Mather & Platt and Green- 
wood & Batley generators, superheated steam being used. 


H. N. Thomas, 
General Manager and Engineer. 


Huddersfield, December 7th, 1903. 


A great deal has been said and written regarding fuel and 
other economies to be obtained by using steam turbines in 
preference to slow and high-speed reciprocating engines, all 
of which have been very interesting and instructive ; but I 
think the subject should also be considered in connection 
with its boiler plant and condensing apparatus, both of 
which are important items in the equipment of a steam- 
driven installation. 

From а careful analysis of turbine planta which are being 
constructed, I find the boiler-house equipment is quite as 
large or even larger than that of many recent stations where 
reciprocating engines are installed, whereas one would 
naturally suppose it to be quite the reverse. As an illus- 
tration I will take the case of the generating station now 
being erected at Chelsea for the District and other under- 
ground railways of London, a description of which appeared 
in last month's issue of the Railway World. In this station 
there are to be 10 turbo-generating sete each of 5, 500-Kw. 
capacity, the steam for each unit being generated by eight 
Babcock boilers with superheaters and economisers attached, 
each boiler and its accessories having 7,242 aq. ft. of heating 
surface, or a total of 59,392 sq. ft. for each turbine unit, 
equal to 10°8 sq. ft. per kw. ‘This ratio of heating surface 
is greatly in excess of that in many of our generating sta- 
tions where slow-speed engines are working with saturated 
steam and a vacuum much lower than that demanded by 
steam turbine builders. We are told that each of the above 
turbines will carry an overload of 50 per cent. for two hours 
at “ practically the same steam consumption per Kw.- hour, 
whereas we know this cannot be done by a slow-speed 
reciprocating engine, 

When investigating this interesting subject I came across 
a report of the arbitration proceedings in connection with 
the electrification of the metropolitan lines, and here I find 
one firm of contractors proposed to instal slow-speed gene- 
rating sets, each of 2,500 xw., the steam for each unit and 
its auxiliaries to be furnished by Babcock boilers, with a 
total heating surface of 20,000 sq. ft., or 8 вд. ft. of H.S. per 
KW., this being adjudicated by Mr. Chapman as being a 
first-class installation (vide Engineering, Vol. LXXII., page 
659). In view of this, I am utterly at a loss to understand 
why his turbine plant should require 30 per cent. more 
heating surface per KW. It cannot possibly be on account 
of the auxiliary plant, for I find it is no greater in one case 
than the other, and we are all aware of the excellent steam- 
ing qualities of the Babcock boiler when kept clean and in 
good working order, | 
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On making a comparison of the condensing apparatus 
attached to turbine and reciprocating engine sets, I find in 
some cases a greater number of pumps are necessary to 
maintain the requisite vacuum for the turbine, thereby 
increasing the cost. Does not the condensing plant occupy 
more space than the turbine itself, thus off-setting whatever 
gain there may be in the engine room ; and, further, I am 
inclined to think the total cost of the condensing plant must 
in some cases be but little less than that of the turbine set, 
so that when compared with a first class high speed recipro- 
cating engine, there can be scarcely any difference in the 
first cost of the plant, and from the correspondence in your 
columns, it appears that the economical gain is on the 
engine side, 

Will some one enlighten us still further on this much- 
debated subject, as it must be instructive to many engineers 
as well as 

A Student. 


In reply to the bulk of Mr. Wilkinson’s letter in your 
issue of December 4th, 1903, we need only refer to the 
previous correspondence. For the rest, we can assure Mr. 
Wilkinson that we have had a very large and satisfactory 
experience with high superheat in our reciprocating engines 
during recent years, and, аз our customers know, have done 
a great deal of hard work in assisting to make the advantages 
of superheat practically possible. 

We omitted Shipley, as we found that they were receiving 
steam gratis from the destructor works, 

Mr. Wilkinson’s suggestion that a trial should be made 
with the best examples of reciprocating engines and steam 
turbines, under ordinary central station conditions as to 
superh eat and vacuum, is, in our opinion, a gocd one. The 
difficulty is to get such a prolonged trial made under im- 
partial and useful conditions, but if any of the leading 
engineering associations are prepared to take the matter up 
in the interests of their members, we should be very pleased 
to lend an engine for the purpose. 

Mr. H. Barker says that Mr. Parsons's table for vacuum 
effect in turbines is wrong. Possibly Mr. Barker is wrong. 
We used the table given in Mr. Wilkinson's paper to refnte 
Mr. Wilkinson's conclusions, but the point i8 a fine one, and 
does not affect the position. 

Mr. Barker in your issue of the 4th inst., and Mr. Camp- 
bell: Swinton elsewhere, attacks the examples given by us to 
show the great inferiority of the steam turbine in actual 
work, and Mr. Barker constructs a table by inserting some 
excellent figures which he has obtained from the Newcastle- 
on-Tyne Co., to which Mr. Campbell Swinton aiso refers. 
We presume these figures are for the 12 months’ work up to 
date, and are not yet available to the general public, But 
surely it is unfair to make such а comparison, as both these 
gentlemen mnst know very well that returns for the same 
pericd from the bulk of the reciprocating engine stations 
will show improvements, and possibly equally great improve- 
ments, as compared with Ше last published returns. We 
have, however, now obtained a copy of the Newcastle-on- 
Tyne return, and it is interesting to compare it with the 
return for about the same period of one of the best equipped 
and managed reciprocating engine stations, namely, Leeda. 
The figure given by Mr. Barker, viz., 38, if correct, is for 
the station costs per unit generated, but all the figures for 
costs in the Electrical Times analysis are per unit sold. 
This is а very different matter, there being a difference of 
nearly 20 per cent. on the average between these figures. 

The figures from the returns, and the chairman's speech, 
are as follows :— | 
Total units sold. 

Newcastle-on-Tyne ... 5,011,300 £12,587/5/8 

Leeds ... Fre , 4,448,650 £11,524/5/4 
To this should be added the cost of distribution for New- 
castle-on-Tyne to the extent of 2,412,318 units. Adding 
the above percentage for distribution to the Newcastle costs 
above, we get a figure of works cost 706 for Newcastle, 
against ‘62 for Leeds. 

W hen it is taken into account that the Newcastle-on-Tyne 
load factor (which Mr. Barker takes care not to mention) is 
probably double that of Leeds, it will be apparent to the 
majority of electrical station engineers, that the Leeds resulta 
are much the better of the two. Moreover, a large portion 
of the work covered by the Newoastle return will have been 


Cost of production. 


done by reciprocating engines, abont equal in power to the 
steam turbines, which latter have only recently been set 
fully at work in the station. 

Mr. Barker’s table, as it now stands, includes this unpub- 
lished semi-reciprocating engine station result on his own 
side, and drags in Yarmouth to compare with Scarborough 
to blacken the reciprocating engine record on the other. 
From the “Central Station Directory we abstract the 
following :— 

Yarmouth.—Welsh coal through and through used for 
fuel. 

Scarborough.—Steam coal and smudge used for fuel. 
and yet Mr. Barker objecta to our use, in a general sense, of the 
word ** quibbling” ! | We were quite aware of the inequality 
in the load factors pointed ont by Mr. Campbell Swinton, and 
surmised that it might be due to anxiety on the part of the 
turbine stations to hold a big margin of spare plant to meet 
the risks due to stripping of the blades and other difficulties 
inherent to their system. They appear, anyhow, to have 
been able to develop a special maximum power on some 
particular occasion considerably in excess of their average 
power, but the load factor, ав calculated from the tables, has 
no very close bearing on the relative economies, as anyone can 
see by a careful study of the tables. For example, take the 
two stations, Cambridge and Scarborough, referred to in 
Mr. Campbell Swinton’s table (in fact, he is the managing 
director of both). Cambridge has the smaller output and 
the smaller load factor, and, although it has probably to use 
as dear а coal as Scarborough, its consumptiou runs out to 
66 only, as compared with 85 for Scarborough. 

We took trouble with our table to put the matter reason- 
ably fairly on both sides, and, as we have said before, we 
might have given 38 reciprocating engine stations showing 
an average of 41 for fuel cost, instead of the seven selected 
stations with °51 cost. There is, however, no reason for 
your readers to accept our table or that of any other 
interested person. At the cost of a few pence they can buy 
an electrical paper with the full tables in, to draw their own 
conclusions from. In doing во, we would ask them to bear 
in mind that steam turbines are at their best when new, and 
that there is a very quick limit to the possible improvement 
in the design of the steam turbine, though the machine 
itself is still very experimental. In this connection, Mr. 
Wilkinson's remark that “every steam turbine station 
in our list, except one, was at the time covered by the figures 
given, employing obsolete turbine plant," is a very ominous 
one, especially as our list included nearly all the stations 
using steam turbines. The clearance difficulty is very real, 
especially with plant under two or three thousand horse- 
power, and the experience with larger plant is very limited 
at present. "The fact that two immensely wealthy American 
firms have adopted steam turbines as their standard for high 
speed running only shows that America has hitherto had no 
effective standard high-speed engines, and have probably 
assumed that in the steam turbine they will secure an engine 
capable of considerable improvement. They may very easily be 
mistaken. The two or three hundred thousand horse-power 
ordered only shows that these two firms have large -financial 
control, and are able to secure orders. The wise man will 
wait till the experience comes. 

In first cost, the temptation to take the steam turbine for 
large sizes is great, but in the end the machine may prove 
much more costly than the well tried reciprocating engine. 

In conclusion, we can only say that if in the opinion of 
your readers we have argued too strongly in favour of the 
reciprocating engine, we have done it without any manu- 
facturing bias, as we are prepared to build steam turbines of 
any size, аз soon as we have determined that it is advisable 
in our own interests (which include satisfaction to our 
customers) to do во. 

For Belliss & Morcom, Ltd. 
ALFRED MoncoM, Managing Director. 


Mr. Wilkinson states in his letter, published in your last 
issue, that **it is ап undoubted fact that turbines give no 
trouble when working with superheated steam," and further 
on he mentions West Bromwich as a station where the 
turbine plant has the distinction of being not obsolete. 
Now, I have information that about a fortnight ago about 
one-fourth of the total number of blades were stripped off 
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one of the turbines at a station not very far from West 
Bromwich, that the trouble was attributed to super- 
heated steam, and that the blades are to be replaced by 
others of a metal specially adapted to withstand the 
effects of superheat. I also know of the same thing 
having happened not long since at another station, the 
failure being again attributed to the use of superheated 
steam. At this station reciprocating engines were in use ав 
well as steam turbines, and when, subsequently, extension 
sets were required, reciprocating engines were installed. I 
have also heard of the blades being stripped off a large turbine 
in the States, where superheated steam was in use. 

These sort of experiences are not as a rule published in 
the papers—indeed, it seems almost indecent to drag them 
into light—but if, without any special sources of in- 
formation, I have heard of three different instances of 
trouble with superheat, no doubt others have occurred which 
have not come to my knowledge. 

Perhaps Mr. Wilkinson might say as to wnat experiences 
he has had with blades being stripped off the turbines at 


his station. 
Reciprocating Engine. 


The Fynn Patents. 


We notice on p. 915 of ycur issue of the 4th inst., a 
paragraph which states that Messrs. Hodgson, Wright and 
Wood are the sole makers at present of machines under 
Fynn's patent. 

To prevent misconception, we would suggest this company 
is the sole owner of the following patents, which were the 
property of the late firm of Rosling & Fynn :— 


No. Date. Title. 
468 7/1/98 Improvements relating to enclosed dynamos 
and motors. 
4,932 15/3/00 Improvements in or connected with electric 


motors and generators and other electrical 
apparatus and instruments, 

Improvements in electro- magnetic: clutches or 
couplings. 

Improvements in or connected with windings 
for dynamos, electric generators, motors and 
converters. 

Improvements in winding for the armatures of 
direct-current dynamos and electric machines. 

Improvements relating to enclosed dynamos 
and motors. 

Improvements in or connected with drum 
armatures for dynamo-electric generators 
and motors. 

Improvements in or connected with devices 
for protecting electric circuits and apparatus 
from injury by excessive electrical potential 
due to lightning or other cause. 

20/12/95 Ж Improvements in dynamo-electric machines. 


FogkI dN PATENTS. 


9425 13/4/97 


8,227 3/5/00 


1/6/97 
27/6/99 
1/11/97 


27,905 27/11/97 


24,472 


(R өш) 31/5/98 Improvements in dynamo electric machines. 
ussia 
127,973 18/7/00 Patent for drum-winding for winding. 
(German) 
(0.845 3/8/97 Improvements in dynamo- electric machines. 
305,037 2/11/00 Invention for windings for dynamos. 
(French) - | 
152,954 3/11/00 Ditto. 
(Belgium) 


Mesars. Hodgson, Wright & Wood bought the designs of 
some nine sizes of standard machines made under Fynn's 
patent, the sizes running to approximately 75 Kw. 

Anyone wishing to commence the manufacture of machines 
under the above patents will, of course, have to arrange terms 
with ourselves, | 

Phoenix Dynamo Manufacturing Co., Ltd. 
FEARNS FEFABD, Secretary. 
Bradford, December 8th, 1908. 


Design of Direct Current Machinery. 


I shall be very glad to give your correspondent, “ Willing 
to Learn," my reasons for advocating the rotation of the 
commutator against the inclination of the brush; they are 
briefly as follows: 

Consider the case in fig. 1, where the commutator revolves 
with the inclination of the brush. It is obvious that the 
friction between the brush and tle commutator will carry 
the former in the direction of arrow 1, and force it against, 
the side ö of the brush-holder, teriding to wedge the brush 


+ 


tight between b and the commutator. The pressure of the 
spring transmitted by lever L not only keeps the brush 
down on the commutator but also presses it against b. If 
we remember that the success of the carbon brush depends, 
amongst other things, on its freedom of movement, i. e., its 
ability to follow the irregularities of the commutator, we see 


that any attempt on its part to do so entails an upward 
movement iu the direction of arrow 2, again increasing the 
pressure of the brush against this same side 5 of the holder. 
This freedom of movement depends, therefore, in this case 
to a greater extent on the quality of a surface b, than on the 
pressure spring. 

In order to make it possible for such an arrangement to 
work at all, the friction coefficient between brush and J 
must be reduced to its least possible value, but how long 
could this minimum value be maintained in practical work ? 

It is also to be noted that in fig. 1 the brush when giving 
way to any irregularity must rise against it. My experience 
goes to show that the brush under these conditions is liable 
to stick and break away by degrees. 

In cases where no special provision is made for taking the 
current from the brush to the holder, the greater part of it 
would, under those conditions, find its way to b quickly, 
roughing and disintegrating both contact surfaces and making 
matters still worse.! 

In fig. 2 the conditions are far more favourable, The 
friction between commutator and brush tends to force the 
latter against the side, a, of the holder. The lever, L, tends 
to keep the brush away from a, and that pressure is further 
relieved when the brush rises in order to follow irregularities 
of the commutator, it will also be noted that the brush in 
this case moves away from.any obstacle it has to overcome. 

There can, I think, be no doubt that the movements of 
the brush under these conditions are less hampered and more 
directly under the control provided for that purpose, namely, 
the lever, L, with ite spring. 


Val. A. Fynn. 
Bradford, December 7th, 1903. 


I have had a lot of experience with most types of carbon 
brushes, and quite agree with Willing to Learn " that the 
carbon brush of the rectangular type with an inclination 
against the direction of rotation is not only noisy, but gives 
а lot of trouble to keep in order from its tendency to “ hop” 
or vibrate on the commutator. There is also another type 
just as bad“ only worse.” І refer to the carbon block 
sliding in a box, and trusting to a doubtful contact on the 
sides of the box to convey the current. 

The best type of carbon brush gear, and the one tha 
runs the most silent, smooth and cool, embodies the follow- 
ing points: — Holder or frame perfectly rigid, with no other 
movement other than that describing a circle round its 
point of attachment to brush arm. Lead for current to 
carbon block (or frame in which it is fixed), flexible and 
quite independent from frame itself. Spring adjustable 
from brush arm, and such that when a fair tension is on 
will follow up when } in. of brush is worn away. Position 
on commutator such that a line drawn through centre of 
holder cuts the centre of brush arm and is parallel with a tan- 
gent from the commutator at the point of brush contact, 
and is little, if any, above the top surface of carbon block. 

I have had holders made for machines containing these 
points that have run without attention for more than 12 
months at a time, and with hardly any wear on the com- 


Vol. 53. No. 1,359, Рвснмвин 11,190] THE ELECTRICAL REVIEW. 


` 


941 


mutator. They also have the advantage of being able to run 
as well in one direction as another. | 
Henry J. Robinson. 
Handsworth, December 8th, 1908. 


Heating Capacity of Electric Radiators. 


We beg to inform you that since the publication of 
Messrs. Falk, Stadelmann & Co.'8 letter in the last issue of 
the ELECTRICAL REVIEW, they have kindly offered to supply 
us with one of their electric heaters for the purpose of 
making practical testa with it, and of convincing us that 
their statements in regard to heating capacity are correct. 

It is evident from the correspondence which has taken 
place that Messrs. Falk, Stadelmann & Co. base their claims 
for the superiority of their heater—in respect of heating 
capacity—on some peculiarity in their design, and entirely 
ignore the oft-proved heat equivalent of electrical energy 
(962 calories = 1 watt- hour). For this reason it would, 
we think, be idle to pursue this controversy on purely 
theoretical considerations which obviously do not appeal to 
the vendors of the Phoenix heater. 

We intend, therefore, making а number of practical testa 
with the heater which they are sending us, although we are 
well aware that the resulta obtained will only bear out your 
contention that the electrical efficiency of every non-luminous 
electric heater is the same. Some small variations in the 
results obtained are, of course, to be expected, due to the 
unavoidable differences in the conditions under which the 
tests are made. 

We shall feel indebted to you if you will, after we bave 
completed the tests we purpose making, afford us the oppor- 


tunity of publishing the results in the columns of your ` 


journal. 
| The British Prometheus Co., Ltd., 
Н. SgiPwrrH, Manager. 


[We shall await the results of our correspondents’ teats 
with great interest, and shall have much pleasure in publish- 
ing the results, subject, of course, to the consent of Messrs. 
Falk, Stadelmann & Co. to this proceeding being obtained. 
— Eps. Exec. REv.] 


Waste of Energy in Tendering. 


The letter of * X" in your last week's iseue put very 
fairly and temperately the case from the opposite side to 
that of the contractors and others who wrote earlier in the 
discussion, and shows the difficulty of finding any solution 
agreeable to all parties, 

In advocating the practice of inviting, say, six tenders for 
any one job, I had in mind, of course, not municipal and 
similar contracts, which must go out to public tender, but 
the large class of installations for private clients. 

When considering the letting of contracta for any work, 
every engineer of experience knows pretty well who are most 
likely to suit the special circumstances of the case, and can 
easily select a number of firms, all of whom will do the 
work equally well and for very nearly the same price. For 
another job, the characteristics of which are perhaps quite 
different, an entirely different set of contractors would, no 
doubt, be chosen, the choice depending on the nature of 
the work. 

Theoretically, of course, both contracts might have been 
put up to open competition, but in that case the lowest 
tenderer who might have been the right man for the second 
job would probably not be the best one for the first, although 
his tender being the lowest, it would be difficult to pass him 
over. 

The remedy is to invite tenders only from those whom 
you consider best, fitted for the particular work in hand, in 
the same way that the client selecta his engineer with due 
regard to the specific matter on which he requires advice, 

In this way whilst seldom calling for many tenders for any 
one piece of work, the list of contractors asked to tender 
would be a fairly extensive one, and X" need not fear, 
therefore, that there would be а “ monopoly of six," and 
certainly not that these would be only the largest firms. 

When a specification is clear and definite а small firm with 
its smaller standing charges is often in & much more 
favourable position in tendering than one of the Irge firms. 


Other engineers inviting tenders would poseibly sélect 
due different firms, with the result that orders would be 
istributed pretty much as now, but far fewer tenders would 
be gent in and the standing charges, and therefore the cost 
of each job, would be reduced. 
Handeock & Dykes. 

Victoria Street, S. W., ' 

December 9th, 1908. 


Electrical Contractors and Manufacturers. 


We enclose copy of a letter received from Messrs. Rashleigh 
Phipps & Co. to-day, together with our reply to same; 
possibly the subject matter may be of sufficient interest for 
notice in the columns of your Journal. 

We do not know to what extent you agree with the objects 
of the Associations referred to, but having regard to the 
remarks which you have published from time t» time with 
reference to the methods and practices of various Trade 
Unions, we can only hope that you will condemn such an 
attempt at intimidation, and agree with us that it ought to 
be brought before the trade generally. 

We ourselves decline to be dictated to in this manner, and 
we shall be glad to hear the views of other manufacturers 
who have doubtless received similar letters. 

Ernest F. Moy, Ltd. 
E. F. Mov, Managing Director. 
Camden Town, N.W. 
December 8th, 1903. 


[corx.] 
102, Oxford Street, W. 
December 7th, 1903. 
Messrs. Ernest Е. Moy, Ltd., 
Greenland Place, Camden Town, N.W. 

Dear Birs,—By the terms of an agreement entered into between 
the National Electrical Contractors' Association and the National 
Electrical Manufacturers’ Association, we hereby give you notice 
that, unless you are members of the National Manufacturers’ Авво- 
ciation on or before the 1st of January, 1904, we shall be unable to do 
business with you. We would therefore suggest that you put your- 
selves in communication with Mr. Davenport, the Becretary of the 
National Manufacturers’ Association, whose address is Ridler Place, 
Holland Street, Blackfriars. 

Awaiting your reply, 

We remain, yours faithfully, 
(Signed) RasuuEigH Piers & Co. 


Greenland Place, Camden Town, N.W. 
8th December, 1903. 
Messrs. Rashleigh Phipps & Co., 
102, Oxford Street, W. 

Dear Sirs,—We have to acknowledge receipt of your letter of yes- 
terday’s date, at the contents of which we desire to express our utter 
astonishment. 

We believe that Mr. Phipps is one of the gentlemen responsible 
for the formation of the National Electrical Contractors’ Association 
and also the National Electrical Manufacturers’ Association. We 
presume that these are one and the eame body, as the one associa- 
tion would be useless withoat the other, and we therefore consider 
that we are justified in regarding your letter as being a semi-official 
communication from these associations. 

While we may be in sympatby with some of the objects of the 
Associations, we certainly cannot agree to join а combination which 
descends to such contemptible means to gain members to its ranks. 
The policy savours very much of the ordinary workman's trade 
union and coercion in its worst form, and while 16 may answer very 
well with a poor fellow who сап only expect to be thrown out of 
work as a result of showing his independence, it will not answer 
when applied to business firms run by business men. 

We have always done our best to merit your support by turning 
out substantial and reliable work; you certainly would not have 
continued to favour us with your orders had we not done so, and 
we shall be very sorry to lose you as customers.— Yours faithfully, 


Ernest F. Moy, Lrp. 


[Correspondence on the above matter is invited.—Eps. 
Erec. Rkv.] 


е * Groundless Fears“: A Protest. | 

With reference to your remarks re my letter, published b 
you and subscribed by you ** Groundless Fears," I am sorry 
to see that my well-meant criticism, based upon facts, with 
reference to the fittiugs in the car I was travelling in 
between Lombard Street and the Angel, causes you to abuse 
me іп a not very professional manner. My name should be 
well known enough by now in the electrical profession, after 
having been the engineering head of several large concerns 
in this country for over 15 years, as not to deserve the 
reproach of publishing a “ canard." 
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I rep.s*, the fittings were alive. 

І repe»! that the attendant rushed at me when he saw me 
touching опе, shouting : * Don't touch these fittings, ог you 
will be knocked on the floor." 

I repeat that the attendant informed me “ that almost all 
the cars were in the same condition." 

I further beg to say that your leader’s statement as to 
having tested 400 “ fittings,” I am sure any experienced 
engineer will agree with me that such test, if it was carried 
out at all, would have necessitated the disconnecting of the 
fittings, and this would have taken a considerable number of 
days. You do not hit the point, however, as the fittings 
may be sound, though the leakage causing the shock would 
be caused by bad wiring ; and it evidently never struck the 
expert you sent down to Clapham to examine and test this, 
I recommend, however, that this should be done. 

As to correctness of the facts mentioned, I have asked Mr. 
John Lang, of 137, Fenchurch Street, to append his 
signature to this letter, as he was with me at the time of 
the journey, and took part in the conversation with the 
attendant. 

G. E. Heyl-Dia. 
John Lang. 


[We must strongly deprecate the suggestion that we in 
any way abused our correspondent; if we spoke of his state- 
ment as a “canard” (ie. an “extravagant report," vide 
Webster), we by no means intended to apply the term, or 
the name of any other fowl, to himself. We quite agree, 
however, that Mr. Heyl-Dia’s name is extremely well known 
in the electrical profession. 

Mr. Heyl-Dia “repeats” what he did not say before— 
that the attendant rushed at him, and said that he would 
be knocked on the floor. We have proved to our complete 
satisfaction, and, we hope, to that of our readers, that this 
risk is purely imaginary. We quite fail to understand how 
one could test whether the fittings were “alive” after dis- 
connecting them! Wecould doubtless then have tested their 
mechanical strength, their optical qualities, their weight and 
volume; our object, however, was simply to ascertain 
whether they were alive, and if so, whether a painfal or even 
dangerous shock could be received bya passenger. To this 
end we touched the metal of each fitting with the naked 
hand. In only two cases did we receive any shock at all, 
and in those cases, although we knew that one, at least, was 
at or near the maximum potential above earth, the shock 
was not even painfal. 

As the lamps on these cars are wired five in series, short- 
circuits between the wires are impossible; any leakage 
from the wiring would be direct to earth, and would not 
charge the fittings. These can only come in contact with the 
conductors through the lampholders, or, as we have stated, 
through faulty lamp bases. 

We do not dispute the accuracy of Mr. Heyl-Dia’s 
premises ; what we found fault with was his conclusions. 
We are of opinion, moreover, that whether these were right 
or wrong, be should have addressed himself in the first 
instance to the railway company, and not have rushed into 
print without affording the company the opportunity of in- 
vestigating the matter, and, if necessary, rectifying the 
fault, —Eps. ELEC. REv. ] 


Municipal Problenis. 


As it happens, I have an inquiring mind and desire to 
know a small portion of the funny things said and done by 
the municipalities in the United Kingdom. Now, Sir, a case 
in point of inquiry is this. A month ago tram tenders came 
before the Brighton Town Council ; and the Tramways Com- 
mittee had decided to recommend the Council to accept a 
tender for tramcars in which the trucks were to be of 
American make, notwithstanding the fact that а firm was 
willing to supply the cars with British-made trucks at £230 
lower than any other tender (1 refer to the Brush Co.). A 
letter appeared in a local newspaper а day or two before the 
Council met, calling attention to this fact, with the result 
that the chairman of the Tramways Committee (Alderman 
Stafford) withdrew that part of the proceedings relating to 
the purchase of tramcars because a misunderstanding Pad 
got abont the town. 


This matter came up again before the Council last 
Thursday, and the Tramways Committee recommended that 
10 cars be accepted from Dick, Kerr & Co., who supply 
American-made trucks, and 10 cars from the Brush Co.; 
but the latter was subject to cars being made with Brill trucks. 
Although their tender with English-made trucks was con- 
siderably lower than the other firms, the Council decided to 
have all the cars (20) from Dick, Kerr & Co., because it 
appears the engineer (Mr. Holliday) stated that he would 
not be responsible for the safe running of the cars with the 
Brush Co. 's trucks; this placed the Council in an awkward 
position, with the above result. 

Now, Sir, what I want to know is this, Can tram trucks 
be made in England by British labour as reliable as those 
made in America? If so, our tramways engineer has no 
right to boycott the home-made article. If they cannot be 
made in England, than he was quite right. Perhaps some 
of your numerous readers can give me the information I 
require. Опе other point on this matter, Sir. During the 
discussion in the Council on these car tenders, Councillor 
Galleirs stated that he saw 50 cara in course of construction 
at the Brush Co.’s works for the London C.C., but was 
corrected by Alderman Stafford, who stated they were for 
the London United, and then asked Councillor Galleirs if the 
London United were in the Trust. Of course, Councillor 
Galleirs was indignant with Alderman Stafford, and 
retaliated by asking him something about the Reason 
Manufacturing Co. What the Trust and the Reason Manu- 
facturing Co. have to do with the matter I do not know 
(should like to). Moral, if town councillors throw dirt 
across the Council chamber, they not mind if it is thrown 
outside. 

There is another matter [ can never understand; if a 
person advocate views which are not in accordance with a 
section of the community (Socialist), he is either in connec- 
tion with the Industrial League or the British Traction Co. 
or the Trust. Now what the Trust is, as also the Indus- 
trial League, goodness knows, [ don’t; should like to, And 
the reason I ascribe the hatred of the B.E.T. Co. is becanse 
these gentlemen are all foreigners using a British name to 
hoodwink the public. Perhaps someone can tell me if I am 
right in my surmise. 

Now, Sir, what with tram trucks made in America ; rails, 
America, Germany and Belgium ; telephones, Norway, and 
all the best work in this latter commodity fitted up by 
Norwegians, there will be nothing left for home workmen 
presently but unskilled labour. And as for that the 
Municipal Telephone Committee of the Brighton Town 
Council has been employing labourers at 4d. per hour, which 
is 13d. lower than what they demand of a private trader if 
he has a contract to perform under the Town Council. 
Not only this, but these men are allowed 9d. per day 
expenses when out of town working, which is half the 
amount a private trader allows for out of town expenses. 

One more word, Sir, and I have done. Whilst the 
political world is being etirred up by Free Trade, Retaliation 
and fiscal policies, I venture to state, without fear of contra- 
diction, that the trade of this country at the present time 
and for the future rests more upon the actions of our great 
municipalities than any fiscal policy that Mr. Chamberlain 
or anyone else might bring forward. Iam moved to write 
this letter to your journal, Sir, because I believe a great 
injustice is being done to my countrymen, and I feel sure, 
Sir, if we are given the chance, we can produce men and 
things in England as good, if not better, than out of it. 
As my letter contain some things which I can prove to the 
hilt, I shall not use my nom de plume, but sign myself 


A. E. Hewett. 
277, Ditchling Road, Brighton. 


[We understand that the Brighton specification clearly 
called for Brill or Peckham trucks, and that every contractor 
was in this respect put upon an equal footing. The original 
recommendation of the Committee, so far as we can learn, 
was based on the lowest offer with Brill trucks. If an 
American truck is superior to a British truck, the question 
is then quite outside the fiscal consideration.—Eps. ELEG. 
REv.] 


— * 


вив 11, 1903.] THE ELE 


vol. 53. No. 1,359, DECEM 


THE GERMAN ELECTRICAL INDUSTRY. 


NEW AMALGAMATIONS CoMPLETED OB IN PROGRESS. 


THERE is now no longer any doubt that greater activity prevails in 
the German electrical engineering industry, the principal works 
being reported to have on hand at the present time considerably 
more orders than at the corresponding period of 1902. It is even 
gaid that prices are beginning improvement, but 
no evidence i8 forthcoming to substantiate the statement. The sur- 
rise of the moment is the heavy 1088 incurred this yeat by the 
Union Electricity Co., to i will gubsequently be 
made, but it is thought that tbe loss is due to extraordinary provi- 
ing made for depreciation i i complete 
absorption of the company by the Allgemeine Elektricitits Gesell- 
schaft at an early date. If this should take place the amalgama- 
ams of the Austrian branch companies would doubtless gpeedily 
follow. 

In the case of. the Austrian branch of the Siemens & Halske Co. 
and the Austrian Schuckert Co., arrangements have already been 
compieted for the combination of the two undertakings under the 
title of the Austrian Siemens-Schuckert Works Co., with & capital 
of 18,000,000 Kronen, half of which will be provided by each con- 
cern. The cable factory, telephone and railway gignalling depart- 

ments of the Siemens Co. at Vienna will, however, not be include 
in the amalgamation, but will be continued ав hitherto. The new 
company resulting from the fusion will then constitute the largest 
of its kind in Austria. Another amalgamation ів that of the Bitter- 
feld Electro-chemical Co. and the Rheinfelden Electro-chemical 
Co.,the former increasing its capital for the absorption of the 
latter. This combination is probably due to the action of the 
Zarich Bank for Electrical Enterprises, which controls the shares 
of both companies Allgemeine Elektricitüts 
Gesellschaft of Berlin has а large financial interest. 

The board of supervision of the Allgemeine Elektricitüts 
Gesellshaft has just fnancial statements 
respectang both that company and the Union Electricity Co. In 
the case of the A. E. G., the figures, the twelve 
months ended with £140,632 for 
working expenses and taxes, and providing for interest on the 
bonds and for depreciation, net profits amounting to £281,219, ав 
compared with £281,702 in the preceding year. 
off for depreciation ig arranged on the same basis as in previous 
years, and the шопеу or iqui at the company’s disposal 
exceeds £1,350,000, this being about identical with that existing & 
year ago. It is proposed ivi at the rate of 8 per 
cent., as in the yeat 1901-2. The number of orders received 
during the year has been greater, and the quantity has since then 
In the Electricity Co. 
applies to the 81x months ended June 30th, 1903, 


are effected in the 
affecting them only 
addition to this, considerable expenses 
transfer of certain manufacturing and sale branches to the A. E. G., 
this being necessitated by the agree ent providing 
the two companies ; whilst, at 
has been considered advisable to make extraordinary provision for 
depreciation and reserve, a8 a result of entering into the community 
of interests. 
book loss was inevitable. It amounts to £127,496, aecording to the 
balance drawn at the end of June, and the loss i8 
the extraordinary and ordinary reserve funds. The book loss com- 
ares with а 4 per cent. dividend paid for 1902. The statement 
concludes by observing that the orders on hand for electric tram- 
ways aro satisfactory. 

The Berlin-Hagen Accumulator Works Co., which controls the 
Tudor type of secondary battery in Germany, proposes 
to absorb the undertaking of the Pollak Accumulator Co., 
of F ravkfort-on-the- Main. Formed in 1894, the capital of the 
latter company was gradually increased to £100,000, and dividends 
were paid for several years, } ing 7 per cent. for 1900. It 
wae, however, subsequently an error in 
book-keeping, 2 profit, instead of a loss, had been shown for that 
and the amount distributed had to 
1901 and 1902 also resulted in considerable deficits, 
situation of affairs has now become aggravated by the amalgamations 
in the electrical industry, and particularly ав a result of the loss of 
the Schuckert Co. as an important customer, and the recent loss of 
a portion of the orders hitherto placed by the Lahmeyer Co. In 


. bas had the effect of transferring the former's 
custom to the Berlin Accumulator Co., and as there i8 nO prospect of 
an im provement in the position of the Pollak Co., it is proposed to 
amalgamate it withits Berlin rival, against which itis nolonger possible 
for this purpose have been proceeding 
the past 18 months, and the Berlin company, which has а 
share capital of £312,500, 18 now acquiring all the shares іп the 
Frankfort concern on the basis of the payment of £33 158. for each 
It is intended to liquidate the Pollak Co. on the com- 
pletion of the transaction. 

The Electric Light and Power Investment Co., of Berlin, which 
has £ paid-up share capital amounting to £937 500 and a loan debt 
of £500,000, ів а trust which is closely associated with the Siemens 
and Halske Co., and 18 consequently financially interested in under- 
takings or works promoted or carried out by the latter in Germany 
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and other countries, 88 well as participating! inlother enterprises 
During the year 1902-3 the investment company has succeeded in 
improving its position ; the net profits from interest and dividends 
on shares and gyndicate transactions amount to £59,460 as com 
with £36,077 in the previous year, and it is proposed to psy & 
dividend at the rate of 5 per cent., a8 i 3 per cent. Among 
the company's investments may Underground 
Electric Railways Co., of London, in which the former has increase 
ita holding from £10,000 to £20,000 by the acquisition of 5 per cent. 
profit-sharing notes. | 
The Cologne Со. for Electrical 
as having undergone 
a year ago and entire severance from the Helios Electrical Co., with 
which its relations were As a result of 
the reconstitution, the Cologne Co. bas a share capital of £500,00 
which is equally divided into ordinary and preference share’. 
report of the directors for 1902-3 states that at the beginning of the 
year the company took over the management of 
tricity worke in which it is interested, and the working surplus has 
Including the balance brought 
the sum available for 


amounts to £28,074, and adividend at the rate of 6 per cent. is 


paid on the preference shares, the ordinaty capital not receiving any 
distribution. 

The Carlsruhe Electrical Industry Co., which was subjected to а 
reorganisation of its finances early in 1902, emerged from the ordeal 
with an ordinary share capital of £30,000 and preference shares 
amounting Notwithstanding this, the year 1901-2 
closed with a large loss, which was extinguished by drawing upon & 
special reserve fund, and the financial period ended last June has 
terminated with a further 1088, which is 8180 covered by the reserve 
fund, the latter now being reduced to £8,300. The company’s report 
states that prices are depressed, put the turnover has considerably 
increased, and it is proposed % extend the works aud to take up 
the construction of a steam turbine in which an interest has been 


gained. 
__ —— 


THE WAGES OF TELEGRAPHISTS. 


Ox Wednesday, November 18th, 

Wages received evidence on behalf of the Central Telegraph Office. 
gir Edward Bradford presided, and the whole of the members were 
present. The witnesses were Messrs. C. lan 

gon, and the joint statement of the case 
former. The following is а rief abstract of the evidence sub- 


Having attracted the men, it becomes obvious that it is to the 


offered to telegraphists are not generous, and 
get men of sufficient intelligence and ability to perform the work. 
Tt can be shown that what may be called the subsistence level of 
a sufficiently intelligent telegraph clerk has been reached, as recent 
attempts to lower the acale of pay and requirements have signally 
failed. The 46th ) i i 


Commissioners show® 
popular, a8 there has been & marked dearth of candidates ; 
have become still more marked had not the vr rious schools in London 
for preparing candidates for Civil Service examinations advertised 
the salary of London operators as rising to £190 per annum, 
although to-day the Department atate it is but £160. 

Soon after the Fawcett revision, it was not uncommon for eight 
or nine candidates to present themselves for every vacancy for 


male telegraph learner. The consequence W88 that the State had a 


good choice of well-educated youths. 
That the scales are not 8 
shown by another class of facte. 


a} maximum to a 
These two classes of facts show that 
cales are the lowest possible which will attract candi- 
It is often stated 
that Civil Servants do not resign, and that this fact shows absence of 
discontent. i 
exists. Since 1897 over 100 telegraphiets resigned the Civil Service 
from the Central Office alone. 

the cable companies, and in each case the Department would lose 
the services of men who had been 
The scales 88 left by the 


daily becoming less and less attractive, 
becoming 


make the service harder. First, 
and complexity of working which compels 
aud 
Secondly, the deterioration of duties. 

If a comparison with outside workers is sought in regard to pa) ‚ 
the conditions of work and the hours of duty must also be considered" 
A telegraphist has nO regularity in his working hours oF meal-times. 
His domestic arrangements and social enjoyments are liable to 

constant interruption. His ordinary duties vary day by day, week 
, and in, addition, he may be stopped on overtime without 
notice. Telegraphic work is subject to great fluctuations, and the 
hours of attendance аге adjusted to meet in some degree the 


necessities of the business. 
Side by side with increased demands, there has been a steadily 
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increasing expenditure in the necessaries of life, which has made 
the remuneration the men receive of less value to them. The cost 
of living has risen because, inter alia, there has been an increase in 
the cost of housing, rates and taxes, travelling and provisions. 

The whole county of London is becoming overcrowded and un- 
tenable for men of the clas; of civil servants who are being pushed 
for house room into districts lying quite outside the metropolitan 
area. This outward movement increases the cost of travelling to 
and from the office and als» the time occupied in actually per- 
forming the duty. Whereas 10 years ago the average cost annually 
of travelling did not exceed £4 to £5, it is an uncommon occurrence 
now to have to pay less than £6 to £7, and thcre are hundreds of 
telegraphists at the Central Telegraph Office paying £9 to £10 per 
year. The average time occupied in travelling at each end of the 
duty has also risen from about 40 minutes 10 years ago, to an hour 
or 70 minutes to-day. 

The cost of housing has increased enormously. The rents of 
houses occupied by telegraphists in all districts show a rise in price, 
and even where cheaper travelling facilities have been introduced 
the rents have been raised to an extent far excceding the economy 
effected in the daily journey. 

Bide by side with these increased demands upon the workers by 
the decreased value of their money owing to increased cost in 
necessaries, there has been an actual deterioration in the scales due 
to two main causes as compared with 10 years ago; promotion ів 
less rapid, and progress to the maximum is cut off to the great 
majority. Owing to certain changes, the attainment of the maxi- 
mum of £190 even has been cut off, and progress has been blocked 
at £160. . 

As long ago as 1890 it was possible for a man to reach £190 with 
about 21 to 22 years’ service, but progress up the scale bas gradually 
become more difficult, until to-day it is practically impossible for a 
man to pass the £160 point. In а cheaper economic period when 
Mr. Fawcett fixed £190 as a telegraph operator’s maximum in 
London, he stated with regard thereto that “ the rates of pay which 
I propose are not more than sufficient to afford just and reasonable 
remuneration to those on whose efficiency aud contented service во 
much of the interests and convenience of the community depend." 

A much larger question is that of pensions. There is no doubt 
that the prospect of а clerk who lives until the age of 60 years 
receiving a pension has a material effect in reducing the wages of 
the staff. 

A London telegraphist to-day, since tbe reduction of his pros- 
pective salary, cannot get more than £160 per annum, and after 
40 years' service his pension will be about £2 per week. А yearly 
contribution of £6 would give the same pension to an ordinary man 
at 65 years of age as а telegraphist geta after 40 years' service. 

When pensions are taken into account for the purpose of reducing 
wages to the lowest possible point, it is only fair that the value of 
the superannuation laws to the State, as against the immediate 
interests of the workers, should be considered. 

The demand formulated by the Association is as follows for 
London :—“ That the remuneration of telegraph clerks in London 
shall be £50 per annum after 18 months’ service and then rise by 
annual increments of £7 108. to £140, after which the annual incre- 
ments shall be £10 until £230 is attained.” 


LEGAL. 


KnicuT v. THE ISLE or Wicut ELECTRIC Тлөнт AND PowER Co. 
(Continued from page 901.) 


Ix the Chancery Division of the High Court of Justice on December 
5th, Mr. Justice Joyce resumed tho hearing of this action, which 
has already been referred to in our issues of November 27th and 
December 4th. 

Mr. WaacETT, following Mr. Younger, K.C., on behalf of the 
defendante, submitted that the Court would not interfere where the 
nuisance was connected in the construction of public works, and 
was of а temporary and occasional character only. 

Mr. Justice Jovog: Do you consider your evidence has proved 
there must necessarily be a nuisance occasioned until the works 
had been in operation, say, for six months, Of course you cannot 


be justified in doing anything which is a nuisance, except it be 


necessary. 

Mr. WaGGETr said the evidence showed that what bad been done 
was incidental to construction, and the Act of 1882 gave the 
defendants an indemnity as to that. The evidence, eaid counsel, 
was very conflicting. What the plaintiff called a maddening noise, 
the witnesses for the defence described as the hum of a bee ina 
bottle." 

Mr. Justice Joyce: Are you entitled to disturb Miss Knight with 
the hum of the dynamo? 

Mr. WacaGET: said his case was that the plaintiff did not hear 
the hum of the dynamo except by listening for it, and tbat the 
smells emitted from the works were of a very faint character, and 
had now been practically cured. 

Mr. Justice Joyce eaid that the smells which had been cured 
might have been caused by the ignorance of the defendante, and 
that was their misfortune. 

Mr. WaGGETT said they were unavoidable in connection with the 
Btarting of the works, and everything had been done by the defen- 
dapts to diminish the smells as speedily as possible. The plaintiff 
must submit to the sound of lawful works being conducted in a 


proper way. She was not entitled to the quiet of а cloister. The 
engines of the defendants were not yet out of the hands of the 
makers, and whatever noise there was would be cured next week. 

Mr. Justice Joyce: My present impression is that these works 
can be carried on without causing a nuisance, if you will only go 
to the expense. It must be taken there was annoyance at one 
time. 

Mr. WaccETT said it was impossible to set the works in order, 
except in the way that had been done. 

Mr. Justice Joyces: Why could not the nuisance have been 
avoided in the way that has been done since ? 

Mr. WacaETT said the engine was of a new type, and defects 
which could not have been foreseen made themselves known from 
time to time, and had to be cured by degrees. If during the con- 
struction of the works there was annoyance to the plaintiff, he sub- 
n it was of such & character that the plaintiff had no legal 
relief. 

Mr. Justice Joyce said, as the case was an important one, he 
would require to hear Mr. Hughes's reply on behalf of the plaintiff, 
and the case was accordingly adjourned for that purpose until Tues- 
day week. 


FERRANTI, LTD. 


In the Chancery Division on Saturday, Mr. Justice Joyce had 
before him the action of Poole v. Stirling and Ferranti, Ltd., which 
came on as а motion for judgment. 

Mr. VERNON, for the plaintiff, said the action was brought by 
debenture stock holders to enforce their security. The defendants, 
Btirling and Jones, were the trustees for the stock-holders, and 
Parr's Bank were second encumbrancers, they holding a debenture 
for £30,000 ranking after the debenture stock. Stirling and Jones 
consented to judgment, aud so did the bank, but the company had 
not put iu & defence. The debenture stock, to the amount of 
£100,000, was issued in November, 1901. The security had not yet 
become enforceable, and no interest was in arrear, but the company 
was insolvent and unable to pay its debts. 

His LoRpsurP made a declaration that the trusts of the debenture 
stock deed should be carried into effect, and directed the usual 
accounts and inquiries to be taken. 


NaTIONAL TELEPHONE Co. v. PHELPS. 


Iw {һе Chancery Division of the High Court on Friday last the 
case of the National Telephone Co. v. Phelps was mentioned to Mr. 
Justice Farwell. 

Mr. Орзонн, K. O., said an injunction was granted ex partc, to be 
continued till that day, and it was proposed that it should be con- 
tinued till the trial. In this case Mr. Phelps claimed the right to 
disconnect the cable of the National Telephone Co. which served 
some 66 subscribers, so that if that were done considerable public 
inconvenience might arise. 

Mr. Јемкіхв, K. C., said the point between his learned friend and 
him had been quite clearly defined, and he suggested that the case 
should be put in the witness list. The only issue was whether the 
plaintiffs were entitled to maintain a certain cable and any 
apparatus that might be connected therewith upon certain premises 
in Bouthampton Row. 

The case was ordered to be set down in the witness list. 


HALLET v. GaALwavY ELECTRIC Co. 


THis was a claim for £500 for damages, also an injunction to sup- 
press а nuisance alleged to be caused by the defendants through the 
working, day and night, of two vertical turbines for the generation 
of current. It was heard at Dublin before the Master of the Rolls. 
Plaintiffs had been compelled to abandon their house because of 
the nuisance. After the case had been proceeding for two days 
defendants agreed to the injunction, but a stay was put upon it 
until Mareh 13th, to enable tne defendants to abate the nuisance 
complained of. 


A Westinghouse Rumour.—The Financial Times of 
December 4th published the following, on the authority of its 
Manchester Correspondent:—‘ There is some uneasiness amongst 
local investors in the British Westinghouse Electric and Manu- 
facturing Co., Ltd., at the delay in issuing the report for the 12 
months ended July 31st last, generally issued in November, and aleo 
at the non-declaration of the half-year's divideud to that date on the 
6 per cent. preference shares. This dividend was paid last year on 
December 30th. Since the last annual report £1,000,000 of pre- 
ference shares have been issued at a premium of 10s. per share, one- 
half on December 15th, 1902, and the balance on June 4th last, the 
latter ranking for dividend pari passu with the theu existing pre- 
ference. In consequence of the present delay there have been а 
number of unfavourable rumours on the market in Manchester, and 
the buying price has fallen about £1 within a month. The company 
has big important electrical contracts in hand, but has often to give 
long credits." 


Incorporated Municipal Electrical Association.— 
The address of the secretary, Mr. C. McArthur Butler, has been 
changed to Staple)Inn Buildings (South), Holborn, W. C. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEE ExpDiIng Dec. 9TH, 1902. , WIEN mmprNG Dec. 8TH, 1903. 


Alexandria .. M .. Value £192 Adelaide  .. vs .. Value £16 
Amsterdam.. Е E 80 Alexandria. ce e SE 54 


Auckland.. ©» Р ex 10 Amsterdam .. а - .. 207 
Beira.  Teleg. mat. us „ 249 Bombay. Teleg. mat. .. 125,360 
Bombay А S. vs . — 241 Brisbane  .. M vs ew 12 
Brisbane  .. s © - 19 T Teleph. mat. . ) 660 
Buenos Ayres bs се „ 299 Buenos Ayres. Teleg. mat. .. 1,756 
Calentta #8 zs we 177 Teleph. mat. .. 250 
Caps Town ee oe eo 171 Calcutta te - eo ee 533 
Channel Islands. s м 31 n Teleg. mat. .. 660 
Cologne - - vs .. 130 Cape Town.. ss ae .. 9,001 
Colombo. "Teleg. mat. .. МР 64 T Teleg. mat. s 20 
Copenhagen v» Ss .. 150 Colombo « xs m sè 24 
Demerara .. a e" Sh 80 Copenhagen +e 5% . 104 
Durban ‘ite а ss oe 1,216 Delagoa Bay. Teleg. mat. 1,003 
" Teleg. mat. .. . . 6,371 Durban xs ae са ee 782 
Fast London А e > 42 n Teleg. mat... ee 167 
Fremantle. E © .. 868 Fast J.ondon pa ee ‚. 1,047 
Gibraltar. vk ae .. 100 Fremantle .. - Se . 130 
Hamburg. Teleg. mat... . 500 Hong Kong .. gx os . 188 
Hong Hong.. es s x 27 i Teleg. mat... ЧӢ 56 
Kobe .. i ee - . . 210 Lisbon 2 T ws as 25 
Melbourne .. . . 672 АЕ Teleph. mat. .. а 56 


Nagasaki. Deep-sea cable . . 4,077 Melbourne. Elec. tramway mat. 1.812 
Elec. motors 936 Montreal vs ee se 16 


New York 30 | Odessa „ „ DAL 


Ostend ae ср 25 es 80 Para .. n - es vs 17 
Perth E 7 se " 50 »  Teleg.cable.. "S ee 5,803 
Port Elizabeth .. Vs .. 312 Perth.. a zh “л .. 355 
Port Louis .. a A 2s 19 Port Elizabeth M a's ee 182 
Port Said “э s 2 8 29 St. Petersburg. Teleg. wire .. 330 
Rosario vu ag i s 78 Shanghai x us ee 95 
st. Petersburg. Teleg.wire .. 38 Sydney А - oe .. 276 
Shanghai $ a э» .. 378 " Teleg. mat. és .. 203 
Singapore .. a he "m 24 Vigo. Teleg. cable E EN 80 
Stockholm. Teleg. wire .. 185 Wellington .. sx vs ox 93 
Bydney a нЕ - . 105 Yokohama .. Ан - . 105 
т Teleg. cable ee 192 Е Teleg. wire .. . 508 
Toronto А is ma sce 63 Zanzibar. "eleg. mat... T 122 

Valparaiso. Vs RTT > 70 

Wellington .. m ie . 138 

Yokohama .. sé "s .. 342 
Total oe £18,484 To al ee £144,724 


Foreign Goods Transhipped. 


Gothenburg. Elec.apprts. Value £15 | 


Australian Patents.— Messrs. W. P. Thompson & Co. 
writes :—" It will be of interest to your readers to know that the 
Parliament of Federated Australia has passed a Patent Act to cover 
the six States forming the Commonwealth, namely, New South 
Wales, Victoria, Queensland, South Australia, West Australia, and 
Tasmania. New Zealand is excepted. 

„The Bill, which was introduced into the Australian Senate and 
received its first reading on June 26th, has now been assented to, 
and the commencement is to be fixed hereafter by proclamation. 
The Act follows in general the British Act, but modifications are 
numerous and important. 

“The principal provisions may be summed up as follows:— 
Patents to be granted for 14 years to cover the six States com- 
prising the Commonwealth ; examination as to novelty to be made 
to а limited extent; actual working of the invention within the 
Commonwealth is not necessary; compulsory licenses may be 
granted after two years to any person proving that the reasonable 
requirements of the public have not been satisfied; applications for 
patents may be filed by the inventor or his assignee, by the repre- 
sentative of a deceased inventor or assignee, or by а communicatee ; 
additional patents are provided for at half fees; & patent is valid 
ав to all good claims, notwithstanding that it may contain one or 
more invalid claims; power is given to apply the provisions of the 
International Convention, period of priority to be 12 months, to 
accord with the additional Act of Brussels. Existing State or 
Colonial patents may be converted into Commonwealth privileges 
for the unexpired period; but if the invention is not novel, has 
been published, or has been made the subject of а pending appli- 
cation in any State other than the State in which the existing patent 
was granted, then any such State may be excepted. 

* [t is rumoured that the new Act may take effect as early as next 
month, and if, therefore, holders of patents in one or more of the 
existing States or Colonies desire their patents extended so as to 
cover the remaining territory of the federation, it will be wise to 
take advantage of this provision at the earliest possible moment. 

The cost of а patent under this new Act to cover the six States 
comprising the Commonwealth will be about one-sixth of the cost 
of taking out patents at the present time to cover the same area. 
There is, however, a fee of £5 payable before the actual issue of 
the patent, and а renewal fee of £5 before the expiration of the 
seventh year. 

„The laws as to trademarks, designs and copyrights are in no wise 
altered, and it is still necessary, aud will be for some time, to take 
independent steps in each State for their protection." 


Arc Lighting at Batley.—We learn that the Gilbert 
Arc Lamp Со., Ltd., have, as sub-contractors to Messrs. Callender's 
Cable and Construction Co., Ltd., designed and supplied the arc 
lighting equipment for Batley, Yorks. An interesting feature is the 
use of the Gilbert Co.’s raising and lowering gear on the tramway 
poles, for which special boxes and winches had to be designed. 
The steel cord is carried up the outside of the post in 3/8 pipe from 
the combined winch and gear-box which allows for the necessary 
lateral motion of the cord, and the whole has been so contrived that 
it is quite neat and unobtrusive. Messrs. Lacey & Sillar are the 
consulting engineers. 


Trade Announcements.—An agreement has been mae 
between Messrs. Brown, Boveri & Co., of Baden, and the Societa 
Anonima Tecnomasio Italiano Cabella, and the latter has now 
assumed the title of Tecnomasio Italiano Brown-Boveri.” The 
company will construct dynamo-elec'ric machines and accessories 
under the Brown-Boveri systems, whose technical men will person- 
ally direct and supervise things. The Italian firm of Brown, 
Boveri & Co. ceases to exist, and the Tecnomasio Co. becomes the 
general agent for the Swiss firm in Italy, the Levant, &c., its chief 
address being vid Principe Umberto, 27, Milan. 

Owing to increased business Mr. Douglas Wells, M. I. E. E., has 
removed to No. 10, Rue de 1а Pépiniére (Brussels), where һе will 
keep а stock of electrical stores for immediate delivery. 

Mr. James Melling, of Dashwood House, New Broad Street, E.C., 
has been appointed the sole representative of Mesars. Mitchell and 
Sons, Ltd., of Bolton, who possess very large stocks of second-hand 
machinery and plant. | 

Messrs. Plutte, Scheele & Co., of 18 and 19, Queenhithe, E.C., 
have been appointed agents for the United Kingdom for the firm 
of Messrs. Schmahl & Schulz, of Barmen, manufacturers of electric 
light accessories. They will send catalogues on application. - 

The address of the British Electric Calibrated Fuses, Ltd., has 
been altered from 118, Queen Victoria Street, E.C., to 137, Fen- 
church Street, E.C. 

The telephone number of the Hart Accumulator Co., of Stratford, 
will next Monday be altered to No. 823 East. 


Books Received.— Fowler's Electrical Engineers 
Year Book and Directory of Light, Power and Traction Stations, 
1904." Manchester: The Scientific Publishing Со. 12. 6d. net. 

'" Australian Commonwealth Patents Act, 1903.“ Adelaide: F. H. 
Snow. 

“Transactions of the American Electro-Chemical Society,“ 
Vol. IV. Philadelphia: The Society. 1903. 

“ Electric Traction,” by J. H. Rider. London: Whittaker & Co. 
108. 6d. net. 

" Modern Electric Practice.“ Vol. I. Edited by Magnus 
MacLean. Complete in 6 vols. London: The Gresham Publishing 
Co. 9s. net. 


Electrie Time Stamp.— An ingenious improvement in 


: chronometric time stamps has just been patented by Mr. Egon Burda, 


of 92, Elgin Crescent, London, W. By meansof this instrument, the 
time of day, correct to one minute, the day of the month, the year, 
and whatever other data it is desired to record, are automatically 
registered and impressed on letters and other documents. The 
device consists of & box or case containing the mechaniam which 
changes the relative positions of the type-wheels, together with an 
electro-magnet which provides the necessary motive power to 
actuate the mechanism. A controlling watch is mounted in a knob 
above the case, and is automatically wound up once every minute; 
a dial at the side shows the day of the month, the hour and minute 
for which the stamp is set at any moment. The type-wheels which 
indicate the month and year are set by hand, as these only occasion- 
ally require alteration. A self-acting inking roller and pad are 
provided. Оп depressing а plunger by means of the knob aforesaid, 
the type-wheels are inked and the type impressed upon the paper 
to be stamped. 

In a modification of the apparatus, a tape or ribbon is automatically 
fed through it, and the time stamp is impressed thereon by closing 
the electrical circuit from a distance, as, for exemple, when a night 
watchman is making his rounds. 

The device is worked out in detail with great ingenuity ; provision 


is made for setting and adjusting the wheels for ensuring their 


alignment, &c., and а very small battery or other source of electrical 
energy suffices to energise the mechanism. The dial serves as both 
clock and calendar. Where several such apparatus are in use, they 
may all be controlled from а central standard clock, as in post 
offices, banks and similar business houses, for which they are 
particularly suitable. 


German Electrical Machinery Trade.—The German 
Customs returns for the nine months ending with September last 
show that during that period the imports of electrical machinery 
into the country only amounted to 662 tons, as compared with 1,092 
tons in the corresponding nine months of 1902. Оп theother hand, 
the exports of electrical machinery from Germany during the first 
nine months of the year reached a total of 9,695 tons, which con- 


trasts with 9,656 tons in the corresponding period of last year. 


American Electrical Exports.—So far this year there 
has been an increase in the exports of electrical fittings and acces- 
вогіев from the United States, the returns for the nine months 
ending with September last showing a total of £714,208, as con- 
trasted with only £614,820 in the corresponding period of last year. 
On the other hand, there has been a decrease in the exports of elec- 
trical machinery from the United States from £879,830 in the first 
nine months of 1902 to £775,018 in the nine months ending with 
September last. 


Workers’ Safety.—Mr. Heathman, of Parson’s Green, 
London, S. W., the well-known ladder maker, has produced a safety 
waist-belt for the ladder man. It is fitted with a large snap hook 
to go over the rung of any ladder, and is adjustable to enable a 
man to bave great freedom of movement in all directions as well as 
to turn right round if he is upon а platform and wishes to put his 
back towards the iadder. 


A Johannesburg Contraet.—Messre. А. W. Penrose 
and Co., of 109, Farringdon Road, E.C., have secured the entire 
order for generating plant, including engine, dynamos, &c., and 
also for two passenger and one goods lift, for the new buildings of 
Messrs. Harvey, Greenacre & Oo., of Johannesburg. 
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Bankruptcy Proceedings.—The creditors of George 
Neale, electrician, 2, Fulham Palace Road, 8.W., lately trading 
with John Carnaby as the South-Western Electrical Contracting 
and Maintenance Co., met lasi week at the London Bankruptcy 
Court before Mr. @. W. Chapman, Official Receiver. The debtor 
states that he commenced business at Wimbledon in March, 1900, 
and traded as Neale & Croft until August, 1900. He had no 
partner, but Mr. Croft assisted him financially. After closing that 
business, he entered into partnership with Mr. 8. R. Gardner, and 
they traded at 802, Fulham Road as Ryland & Neale, Mr. Gardner 
providing the necessary capital from time to time. That partner- 
ship lasted until January 11th, 1902, when they quarrelled, and 
parted on terms by which he (debtor) had to pay Mr. 
Gardner £300. Upon looking into the matter further, he 
disagreed with the figures, and on that ground he had paid 
no part of the £300. He subsequently continued the business 
alone under the style of the South-Western Electrical Contracting 
Co., until September, 1902, when he was joined by Mr. Carnaby, 
who brought in £500. They traded at 2, Palace Terrace, Fulham, 
until August 1st last, when the business was assigned to a company, 
which was formed to take it over. He (debtor) received £50 cash, 
£350 preference and £500 ordinary shares, and was retained to 
manage the company at а salary of £200 a year. In January, 1903, 
before the company was started, he and Mr. Carnaby entered into 
an arrangement to open a new business as dealers in motor-cars and 
accessories, They purchased a Panhard and three motor-wagonettes 
with a view to getting them licensed as public conveyances. That 
bneiness was not assigned to the company, but was to be carried on 
ав the South-Western Motor Co. He attributes his failure to Mr. 
Carnaby's refusal to carry out his promise to meet the bills given for 
the motor-wagonettes, and to share the expense of putting the same on 
the road. No accounts had been filed by the debtor, who esti- 
mated bis liabilities at £500 undisputed, and £500 for disputed 
claims. The assets consist of a book debt for £159, regarded as of 
doubtful value, and 10 shares in the South-Western Electrical Co. 
In the absence of any offer the case was left in the hands of the 
Official Receiver to be wound up in bankruptcy, the debtor's public 
examination being fixed for January 15th next. 


Dissolutions and Liquidations.—The British Fuel 
Economiser and Smoke Preventer, Ltd., is winding-up voluntarily, 
with Mr. R. G. Orr, 12, Great Dover Street, 8.E., as liquidator. 

The Electrophone, Ltd.,is winding-up voluntarily. Messrs. A. 
Anns, Telephone House, Victoria Embankment, E.C., and Н. 5. J. 
Booth, 36, Gerrard Street, W., are liquidators. 

Messrs. C. D. Falcke and P. West (Birmingham Electrical 
Fittings Co., 113, Coleshill Street, Birmingham) have dissolved 
partnership. 

Notice is given of release of liquidator in rc Beaman & Deas, Ltd. 

A meeting of the Standard Electro-Galvanising Co., Ltd., will 
be held at Birmingham on January 11th, to hear an account of the 
winding-up from Mr. C. E. Field, the liquidator. 

Messrs. S. Appleyard and T. Stather (Appleyard & Stather, 
electrical engineers, Hull) have dissolved partnership. Mr. Stather 
will attend to debts. 


Fire,—The telephone works of the British L. M. Ericsson 
Manufacturing Co., at Beeston, Nottingham, were partly destroyed 
by fire on the 3rd inst. We understand that though considerable 
damage was done, work will be resumed in a shorttime. Jn the 


interval the company are in the fortunate position of holding suffi- 


cient stock to enable them to continue deliveries as usual. 


Boston.—We understand that new works for the manu- 
facture of induction coils for ignition purposes in connection with 
motor-cars are about to be established at Boston (Lincs.) 


Catalogues and Lists.—Messrs. MATHER & PLATT, 
Lrp., have sent usa copy of the third edition of their two-cycle 
gas engine catalogue. Photographic views are given of their 500- 
B.H P. and 700-в.н.Р. single-cylinder Körting engines, the 700 H P. 
size having been at work successfully for some time with producer 
gas at а large chemical works, and it is stated that engines are in 
course of construction developing up to 2,000 в.нр. Another 
catalogue received from the same firm, is the second edition of its 
list of D-type dynamos; it includes particulars of a range of 12 
machines for smaller outputs than those listed in the firm’s multi- 
polar dynamo catalogue. The three smallest sizes are of the two- 
pole type, the others being four polars, the Kw. capacity ranging 
from 1 to 2 up to 63 kw. for 110 volts, and up to 84 Kw. for 220 
volts; the 440-volt machines are from 11 to 84 Kw., and the 550- 
volt from 123 to 75 xw. Dimension drawings and tabulated 
weights and dimensions are included. 

Messrs. ESTLER BROS., of Laurence Pountney Lane, E. C., have 
issued two new pamphlets, One gives a description of Harvey’s 
patent automatic electric tramway signal. The other details, with 
illustrations, the Imperial rail joint (Scheing & Hoffmaun's patent). 

The Hyatt RoLLER BrEaniNG Co, of Harrison, N.J., have sent us 
а copy of their bulletin No. 20, showing a number of applications 
which have been commercially made of the Hyatt roller bearings 
for conditions involving heavy duty at slow speed. Many excellent 
illustrations are given showing these various adaptations. 

Messrs. Е. F. Moy, LTD., of Camden Town, N. W., have brought 
out a list of their type No. 76 supply companies’ fuses, for pressures 
up to 250 volts.  . 

Catalogue P. C.,“ issued by MRSSRS. JOHNSON & PHILLIes, of Old 
Charlton, gives prices and details of low-tension Manilla” paper- 
insulated, lead - covered and armoured cables and twin house-wiring 
cables. 


Messrs. Hans RxRNOLD, Lro., of Progress Works, Manchester 
have sent us a copy of their new general catalogue No. 100. It deals 
with the four principal types of driving chains manufactured by the 
firm, and gives various illustrations of typical transmissions. 

Тнв Epison & Swan UNITED ELECTRIC LIGHT Co., Lrp., have 
issued four November leaflets. No. 1 2018 comprises а new line of 
small portable ammeters and voltmeters for stationary and portable 
accumulators, which are also specially suitable for motorcar 
batteries. The larger ones are made in round and square cases, the 
former being of polished brass, the latter of cast aluminium. The 
terminals have a special device, which makes it impossible for the 
milled nuts to come off. A watch type of voltmeter, with flexible 
cord and two contacts is also listed ; this is also suitable for ignition 
cells, &c. It is put up in a gun-metal case, with silvered dial. All 
these instruments аге made at the company’s works at Ponder's End. 
No. Н 2,019 describes the “ Liliput arc lamp, with accessories. It 
has been a frequent complaint of users of electric glow radiators 
that they could not obtain spare lamps. The Ediswan” Co., in 
No. L 2,021, illustrate the new and improved Royal Ediswan ” 
radiator lamp. An oval window has been introduced into the 
obscured glass through which the filaments can be inspected. In 
addition, an improved and ventilated flanged cap is provided and 
secured by extra hard cement; this ensures better fixing of the cap. 
The filaments are prepared by a special process, giving increased 
strength. In order to avoid the necessity of having во many 
“points " in such places as offices, factories, &c., where appearance is 
nota sine quá non, the Ediswan" Co. introduced their three-plate 
pattern H.V. ceiling rose, by means of which two or more flexible 
pendants may be controlled by more than one switch. The special 
porcelain bridge separates the terminals from each other, and secures 
immunity from short-circuit, whilst relieving the terminals from all 
strain. This device is detailed in their list No. A 2,022. 

Mzssns. J. H. Hor«Es & Co., of Newcastle-on-Tyne, have issued 
а revised catalogue of their Lundell and Castle electric motors. 
Many first-class pictures show some of the applications of the 
motors for driving different classes of machinery. Among the other 
illustrations is a sectional view showing very clearly the con- 
struction of the two-pole motor. A number of efficiency carves 
are given, also directions for the motor attendant, and for 
operating motor-starting switch with the automatic release. The 
Holmes-Clatworthy system for driving printing machines is 
explained, and a list of newspaper offices using this class of equip- 
ment given. We understand that a new feature of the Lundell two- 
pole single field-coil type of motor is the extension upwards of the 
commutator and casing to form a protection to the terminal blocks, 
which are thus completely enclosed. The multipolar Castle 
machines, which are particularised in the catalogue, are a new series 
of motors which Messrs. Holmes have just put on the market. 

MxssB8. FALE, STADELMANN & Co, have issued their 1904 cata- 
logue of telephones and telephone parts and accessories. It con- 
tains woodcuts and prices of a variety of receivers, transmitters, 
hand-combination micro-telephones, battery ringing stations, 
magneto ditto, magneto-generators for testing, central stations for 
reply and call, intercommunication sets for battery or magneto, 
switchboards for exchange use, the “ Logophone” domestic instru- 
ment, and many bells, batteries and suadries for telephone service. 


The last 10 pages of the catalogue are devoted to diagrams of con- 
nections. 


Cricket Club Dinner. — The annual dinner of the 
Drake & Gorham, Ltd., Cricket Club, was held at the Falstaff 
Restaurant, on the 2nd inst., nearly 100 being present. The chair 
was taken by Mr. Bernard Drake, Mr. Gorham and Mr. M. G. Drake 
also being present. The hon. secretary and treasurer, Mr. H. Been- 
ham, reported that 22 matches had been played, of which 8 had 
been won, 2 drawn, 5 lost, and 7 abandoned owing to the wet season ; 
also that the club was in a satisfactory financial position with a con- 
siderable carry forward to next year. The secretary of the company, 
in proposing the toast of Success to Drake & Gorham, Ltd.,“ said 
it should be a matter for gratification to all concerned that, in spite 
of the general depression, last year’s turnover was in excess of that 
of any previous year in their record. iThe chairman, in reply, stated 
that although the managing directors organised tothe best of their 
ability, the final result must rest with the men themselves. Mr. 
Hamilton, the manager of the Manchester office, in proposing a vote 
of thanks to the chairman, said that it was his main object to further 
friendly relations between the head office and the branches. A 
number of songs and recitations were well recelved, and a most 
enjoyable evening was spent. 


For Sale,— Certain gas engines and electrical plant at 
the premises of the Don Clothing Co., in Holborn Viaduct, are to 


be offered for sale by auction on December 17th by Messrs. Tomlin 
and Co. 


Eastbourne.—A five days’ electrical exhibition was held 
last week by the Т.С. at the Town Hall. Local firms were responsible 
for a number of the stalis. The Finsen light cure was exhibited. 
The Electricity Department displayed motors, &c., and incandescent 
lamp manufacturing was carried on by the Robertson Lamp Works. 
The exhibition was opened by the Mayor. 

The E.L. Committee of the Corporation is now considering the 
advisability of extending the mains to the village of Willingdon, 
outside the borough. If this extension is decided upon, the price 
of energy will be reduced from 64d. to 54d. per unit. 

A L.G.B. inquiry was recently held into an application by the 
T.C. to borrow £10,000 for electric lighting extensions. There was 
no opposition. 
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BURTON ELECTRIC LIGHTING AND TRAMWAYS. 


WHATEVER may be the state of trade in other towns, there Committee. The engine room is of plain but substantial 
can be no doubt that Burton— where the beer comes design, with brick walls and a lantern roof; it is lighted 
from — has no complaint to make, The town is a hive both from the side and by sky-lights. The original installa- 
of industry, unique : tion consisted of 
ju respect of the three 75-kw. Fow- 
suitability for brew- ` ler alternators, 


ing ale of the water | rope-driven by hori- 
pumped up from | * — ыг. г>. zontal compound 
deep wells in various | | Г тети f engines, also of 


Mesers. J. Fowler 
and Co.'s make, and 
generating single- 
phase current at 
2,000 volts, 75 
cyoles per second. 
These were very 
good machines, 
easily capable of 
standing 50 рег 
cent, overload 
and even dead 


parts of the district ; 
it is also. remark- 
able for the extra- 
ordinary number of 
level crossings 
which are met with 
in all quarters of 
the town, leading 
to the respective 
breweries. The 
population numbers 
52,000, 


The municipality | : short - circuits; 
has possessed an GENERALI View or Емо1іха Room. they were of the 
electric lighting revolving field 
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Laran SINGLE-PHASE GENERATING SETS. 


installation since 1894; this was laid down by Мг. F. L. type, with 20 poles, and ran at 450 revolutions per 
Ramsden, the manager of the gasworks, and until recently minute. The exciters were driven by ropes from the alter- 


the undertaking remained under the control of the Gas nator shafts. The engines ran at 93 revolutions per minute, 
F 
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and were provided with automatic expansion valve-gear on 
both cylinders. Two of the sets are still in daily use, the 
third having been removed to make room for a larger set. 
Before this took place, a 240-Kw. alternator of the same 
make was installed in 1899, direct-coupled to a Fowler 
horizontal componnd engine, running at 125 revolutions per 
minute. This engine is equipped with piston valves and 
with automatic expansion valve-gear on both cylinders, 
consisting of a piston valve sliding inside the main valve. 
The governor is of the Marshall type, driven by a 
Renolds chain. The alternator is similar to the smaller 
ones, the fly-wheel:magnet carrying 72 poles. The exciter 
is driven by ropes from the main shaft. 

Further extensions soon became necessary, and in 1901 
one of the small sets was removed to make room for a 
400-Kw. direct-coupled set. This is shown in one of 
our views, and consists of a Brown-Boveri alternator driven 
by an Alley & MacLellan vertical three-crank tandem,com- 


five-panel switchboard for the exciters is fixed, and in front 
of the main board is a bank of rheostats for regulating the 
excitation of the alternators. The A. C. board is provided 
with two seta of bus-bars, and any feeder or generator can be 
plugged on either of these. 

The newest plant is that which has been installed for working 
the tramways, and consists of three British Thomson- Houston 
dynamos of 100 Kw. each, driven by Willans engines. The 
generators are of the six-pole type, compound wound for 
500—550 volte, and run at 450 revolutions per minute. 
The engines are three-crank compound, with automatic 
expansion Steam is supplied to them by a separate 
ring main direct from the boiler house, and a central jet con- 
densing plant is provided for all three, consisting of a three- 
throw Edwards air pump, made by Messrs. Yates & Thom, 
geared to a 22-H.P. Johnson-Lundell motor. 

The main switchboard belonging to these seta, supplied 
by the British Thomson-Houston Co., Ltd., who were con- 
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VIEW OF TRACTION GENERATOBS. 


pound engine at 300 revolutions per minute. The alter- 
nator is, like the rest, of the fly-wheel magnet type, the fly- 
wheel web consisting of a disc, cast in one piece with a ring, 
to which 30 magnet poles are bolted. The exciter is a 
four-pole dynamo, with its armature carried on the end of 
the main shaft. The stationary armature, which is of the 
usual slotted type, is divided on the horizontal diameter. 
The engine is of Messrs. Alley & MacLellan's standard 
single-acting type, with cylinders 15 and 25 in. in diameter, 
12 in. stroke. This set was supplied by Messrs. Geipel and 
Lange, of Westminster. The two large sets are provided 
with jet condensers, each driving its own air pumps; 
in the case of the Fowler engine, this is effected by 
a tail rod, while the Alley & MacLellan engine drives an 
Edwards pump by gearing from the crankshaft. 

The a.c. switchgear is of the Fowler plug pattern, and 
consists of four generator panels, two feeder panels, and a 
voltmeter and synchronising panel. Ву the side of it a 


tractors for the whole of the traction generating plant, 
stands in front of them, and consiste of 10 panels of black 
enamelled slate. These provide for six feeders, three 
generators, and the Board of Trade instruments; they are 
equipped with automatic circuit-breakers, ammeters, and the 
necessary switches. Two bracket voltmeters are fixed at 
the end of the board, and three main watt-hour meters are 
provided. 

The engine room is traversed by а 10-ton crane. One end 
of the room is closed with corrugated iron, to facilitate future 
extensions. Water for feed and condensing is derived from 
the River Trent, which is close at hand, by means of two 
pipes 9 in. and 24 in. in diameter, leading to a sump close 
by the buildings ; it is of a very hard character, and though 
softened by soda-ash, causes large deposits to accumulate 
in the boilers. 

The boiler honse contains six Lancashire boilers, working 
at a pressure of 165 lbs. per sq. in.; three of these were 
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made by Messrs. Yates & Thom, measuring 26 ft. x 8 ft. The number of consumers is now over 300, with the 
diameter, while the other three, by Messrs, Tinkers, measure equivalent of about 24,000 8-c.P. lamps connected, showing 


26 ft. x 8 ft. 6 in. Hopkinson fittings 
are used thronghout. All the boilers 
are fitted with Perrott patent water- 
jacketed furnaces, and a system of 
forced draught, installed by Messrs. 
Bryan Donkin & Co., the draught being 
produced by a Sirocco fan on top of the 
boilers, driven by one or other of two 
small steam engines. The two chimney 
Bhafts are consequently comparatively 
short, one being 90 ft. high and 5 ft. 
6 in. iu diameter inside, while the 
other is 75 ft. high. 

Two Green economisers are provided, 
of 156 and 192 tubes, with scrapers 
driven respectively by & steam engine 
and a B.T.H. motor. There are two 
Pearn and two Bailey duplex feed 
pumps, and three Berryman feed-water 
heaters which receive the exhaust steam 
from the small sets. For boiler feeding, 
water is pumped up into a tank over 
the boiler house, 16 ft. x 11 ft. x 4 ft. 
6 in. deep. 

Fuel costs ought to be very low at 
Burton ; during light loads, by the aid 
of the forced draught, the refuse from 
the adjoining gas works is burnt, and 
as this has no market value, it costs 
nothing. It is mixed with 25 or 30 per 
cent. of slack, costing 5s. 9d, per ton. 

The distribution of current for 
lighting is carried out with concentric 
lead-covered cables supplied by the 
British Insulated & Helsby Cables Co., 
Ltd., with the outer earthed; some of 
this is laid on the solid system, the 
rest being drawn into iron pipes and 
Albion earthenware conduits. The 
pressure is reduced to 100 volts by trans- 
formers in tanks under the street ; some 
house transformers are used, where low- 
pressure distributors have not been 


laid. In the out-lying districts the TRAODION EWFICHBORND: 


supply is at 200 volts. The firat mains 
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laid were single, rubber-insulated, in iron pipes; these have ар increase in 12 months of 25 per cent. Not much has 
given some trouble, and are being gradually replaced, In been done with motors in the past, but this is rapidly 
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Trent BRrpGz, SHOWING Tramway CONSTRUCTION (AND TELEGRAPH POLES). 


new work'the transformers are to be installed in kiosks above system, and for power, 


changing; motors of 
60 H.P. are now con- 
nected, aod inquiries 
representing over 100 
H.P. are in hand, with 
good prospects of adop- 
tion. Nearly all the 
single - phase motors 
used are of the Lang- 
don-Davies make, The 
brewers аге naturally 
gnod customers for 
lighting, and it is 
hoped that power will 
soon be supplied to 
them also. There is 
no street lighting, but 
experiments are in 
progress with a view 
to inducing the 
authorities to have arc 
lamps suspended for 
the tramway standards, 
some of which have 
been! provided with 
wide bases to hold the 
switch gear. The 
charges are, for light- 
ing, 6d. and 8d., on 
the maximum demand 


3d. and 1d., or a sliding scale from 


the ground level. ; 2d. to 1]d., depending on the consumption. The total 
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lighting capacity of the works is 790 Kw., and the maxi- 20 wiles of single track, the whole being estimated to cost 


mum load last year was 318 Kw. £80,000. 
{* The tramway scheme was taken in hand in 1900, when The system was opened on the August Bank Holiday, 


Mr. J. E. Waller, by the Mayor of 
of Messrs. Kincaid, : | : — Burton, and imme- 
Waller, Manville diately became 
and Dawson was popular, the average 
appointed con- number of passen- 
sulting engineer, gers carried weekly 
The late Alderman during the first 
Lowe, chairman of three months’ 
the Tramways Com- working being 
mittee, put forth nearly 90,000. The 
great efforts in pro- receipts per car-mile 
moting the scheme, have averaged 
and has а worthy 11:9d., and the 
and energetic suc- receipts per passen- 
cessor in Mr, ger l'lld. The 
Councillor J. 8. question of Sunday 
Rowland. Council- running was hotly 
lor T. E. Lowe is contested, and а 
vice-chairman of plebiscite was taken, 


the Tramways Com- which resulted in a 
mittee and chair- victory of 34 to 1 
man of the Lighting in favour. The 


three routes have a 
through fare of 
2d., with over- 
lapping Id., fares, 
adoption of the but from 5.30 to 8 
tramway scheme | — — a. m., and 5 to 6. 30 
led to the separa- | p.m., the fare for 


Committee, of 
which Councillor 
C. A. Tresise i8 vice- 
chairman. The 


tion of the elec- CAR on BEARWOOD HILL, any distance is 1d. 
tricity and gas The track was 


undertakings, and to the appointment of Mr. P. J. Pringle, laid by Mr. Finnegan, of Northampton, with 90-lb. 
M.I.E.E., as borough electrical engineer and tramways rails, to 3 ft. 6 in. gauge; double track was used where 
manager, with Mr, С. F. L. Alexander as chief assistant. | 


( 


K-----------.- §  .-..-..-..-. > 
SECTION OF Rain AND JOINT. 


Hornington to Branstone 2 тів. 7 tur. 24 pom Д p 
Stapenhill to Wellington Street 2 „ к 5 , y р 
Umshil  ,, Ж 8 Mu РН 5 i 
Lines of extension for which powers s) 
have been obtained marked $ 


МАР or Burton TRAMWAYS. 


Other members of the staff are Messrs. W. E. Few, ^ 
T. Hall, and 8. Mellor. аии 

The tramway system is shown on the map annexed, com- possible, and in many cases the streets were widened 
prising a total route mileage of 54 miles, and of single track to facilitate this; elsewhere single track was used, with turn- 
84 miles; the powers obtained include the construction of outs. The line over the Trent Bridge, of which we give an 
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illustration, is single, but is laid on one side of the road, so 
that when the bridge is widened in the near future, it will 
only be necessary to lay & second track, and the existing side 
poles will become centre poles. 

The feeder cables, together with the extension lighting 
mains, were laid by the British Insulated und Helsby Cables 
Co., Ltd., as well as the above-ground switch pillars. The 
overhead work was done by Messrs. К. Үү. Blackwell & Co., 
mainly with side poles and brackets, but also with span 
wires and rosettes, &c. 

There are 20 cars, all of which were supplied and 
equipped by Messrs. Dick, Kerr & Co., Ltd. These are of 
the double-deck type, capable of seating 43 passengers, and 
are provided with swivelling trolleys. Each car is driven by 
two motors of 25 Н.Р, each. The steepest grade—about 
1 in 12—occurs on Bearwood Hill Road, of which we give 
a view; five cars which run on this route are specially 
equipped with slipper brakes, and negotiate the hill in either 
direction with ease. 

The energy consumed by the tramways is expected to 
amount to half a million units per annum, and already the 
output for this purpose has had the effect of reducing the 
works costs to a marked extent, the output in October, 1902, 
ђеіпе ‹:15,064 units, and in the same month this year 
73,793 units, 

An important scheme which has received Parliamentary 


BorngBS FITTED WITH Forcep DRAUGHT FURNAOES. 


sanction is concerned with the construction of a light 


railway through the coal mining and pottery districte of 


Gresley, Swadlincote, Woodville, Moira and Newhall, which 
possess a total population of nearly 50,000. The line will 
connect with the tramways of Burton, which is the nearest 
large town, and mutual ranning powers will be exercised ; 
the combination will add largely to the traffic, as well as to 
the prestige of Burton. The light railway is being pro- 
moted by the Midland Railway Co., and is a noteworthy 
instance of enterprise on the part of that company. 

We should add that the construction of the tramways has 
been carried out under the joint supervision of Mr. J. E. 
Waller and Mr. G. T. Lynam, the borough surveyor of 
Burton. An attempt was made by local influence to secure 
the adoption of a surface contact system ; but the engineer 
naturally objected to this, and happily the proposal was 
frustrated. 

Та conclusion, we wish to express our obligation to Mr. 
P. J. Pringle for facilities to obtain photographs and parti- 
culars of the installation, and to Mr. G. F. L. Alexander, 


LEVEL Crossing In Нон STREET. 


his chief assistant, for his unremitting conrtesy and invalu- 
able assistance in the preparation of this article. | 


UNDERGROUND CABLES IN SOUTH AFRICA. 


From a Speciat Contributor at Johannesburg. 


THE great progress which has taken place in electrical work 
in South Africa since the end of the War can hardly be 
estimated. It would have been still more marked, especially 
in the Witwatersrand district, had it been possible for all the 
mines to re: ume work, and for the various new companies to 
start operations. 

One noticeable advance in this district advocated by the con- 
sulting engineers to the Johannesburg municipality, Messrs. 
Mordey & Dawbarn, was the decision to lay the cables for 
the new power plant, both high and low pressure, underground, 
and to substitute a similar system for the original overhead 
mains. 

In a few years’ time Johannesburg will be able to boast 
of many miles of cable thus laid, instead of the present un- 
sightly overhead ones; in fact, a beginning has been made, 
and already there are nearly 15 miles laid. These are situated 
in Parktown, the pretty and aristocratic suburb, about a 
mile tothe north of Johannesbarg. 

In 1896 the Braamfontein Co. erected a emall lighting 
station in the N.E. corner of Parktown, which now supplies 
neatly 50 consumers, but building has gone on apace, and 
the available power was quite inadequate, notwithstanding 
the addition of a set of accumulators. 

Parktown having lately been included іп the Johannes- 


burg municipal area, the Town Council decided to buy up 
the plant of the Braamfontein Co. and supply current 
themselves, but their own central station was already taxed 
to its utmost capacity, so it was decided to erect a small 
temporary plant in Parktown iteelf, just large enough to 
supply all that area for a space of two or three years, 
until Messrs. Mordey & Dawbarn have carried out the 
new scheme for the Council, who will then be in a posi- 
tion to supply from their new central station intown. This 
new scheme (as readers of the ELECTRICAL REVIEW are 
already fully aware, by reason of the detailed account of the 
Johannesburg scheme, which appeared in these columns on 
February 20tb, 1903), includes traction, lighting and power 
supply. 

15 2 decided to lay all the cables underground, tenders 
were invited, and the Telegraph Manufacturing Co. (Colonial) 
Ltd., representing the British Insulated and Helsby Cables, 
Ltd., secured the contract. 

The cables were ordered on April 3rd last, and 12 weeka 
later, the firat drum of cable arrived in Parktown from 
Prescot ; and exactly 14 weeks from the day the order was 
given the first length of cable was laid—a splendid per- 
formance against time. · | 

Meanwhile trenching һай been started, and offered in 
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pressure is to be 400 volts across the outers, and 200 at the 
consumers' terminals. 

The service cables аге *02 concentric, rubber insulation, 
lead-covered and armoured, so that they can be laid in the 


many places very rocky difficulties, and gelatine had to be 
used to blast the rock out, to obtain a sufficiently deep 
trench. 

The temporary power house is a pumping station in the 


Fia 1.—ViEW ОЕ JOHANNESBURG Power HOUSE. 


Fic. 2.— ARRIVAL OF Егвѕт DRUM. 


Fic. 3 —A PUSH ALL TOGETHER 


Fia. 4.—Layina Н Т. CABLES. 


S. W. corner of Parktown, where a 250-н.р. Babcock and 
Wilcox boiler has been erect:d, and a 125-Kw. two-phase 
50-period alternator coupled to a Parsons turbine is in course 
of erection, together with switchboard and all accessories. 
The generating voltage is to be 3,000. Messrs. Reunert and 
Lenz have this part of the contract. 

Тһе н.т. cables are 06 concentric paper-insulation and 
lead-covered, laid on the solid system in earthenware 
troughs, filled in with pure coal-tar pitch, and protected 
by a layer of bricks, laid on whilst the pitch is still hot. 
The drums of н.т. cable are in 500-yard lengths, the trans- 


—— —— — 


Fic. 5.—TRANSFORMEB KIOSK, 


Ев. 6.—A BIT or BLASTINd Work. 


ground on private property in comparative safety from the 
diligent spade of the “darky " gardener, to whom voltage 
and current do not appeal. 

There are six transformer kiosks, manufactured by the 
British Westinghouse Co., Ltd., of Manchester; they are 
made in two parts. The base, which is bolted on to a 
2 ft. 6 in. concrete foundation, is divided into two compart- 
ments containing the high and low pressure switchboards, 
each compartment being quite separate and having its own 
door ; the н.т. board consists of one panel only, with switch- 
gear and transformer fuses, but the I. T. has three panels, 


DURBAN: VIEW OF Power STATION BUILDINGS AND CAR-SHED. 


former kiosks being about 1,000 yards apart. 
6,500 yards of н.т. cable will be laid. 

The L. r. cables are also paper insulated, lead-covered 
and *05, 03, 05 triple-concentric, laid in trenches with a 
covering of sand and a layer of bricks as a protection. The 


In all, just 


forming three sides of the compartment. These panels are 
fitted up to connect up four separate L.T. feeders, the bus- 
bars at the back being connected to the transformers through 
a main switch and Wright's demand indicators. 

The illustrations at the top of this page will give our readers an 
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idea of cable laying with native labour, and the difficulties 
met with in trenching, the ground being extremely rocky. 
For these views we are indebted to Mr. G. K. Nowlan, of the 
B.l. & Н. Cables, Ltd., who has charge of all the cable- 
laying, his varied experience, partly gained in other Colonies, 
standing him in good stead in this new Colony. 

We are also indebted to Mr. C. E. Wilson, the managing 
director of the Telegraph Manufacturing Co., Ltd., of 


Johannesburg, for his kind assistance in the preparation of 
this article. 

In conclusion, we have the utmost confldence in the 
future of South Africa from ап industrial point of view, 
and the immense possibilities of the use of electricity for 
every kind of work, will open up а field for home manufac- 
turers in the new Colonies, the schemes in hand at present 
representing several millions sterling. 


DURBAN (S. AFRICA) ELECTRIC LIGHT AND TRAMWAYS. 


From a Special Corresponden( at Durban. 


DURBAN is the seaport of Natal, and excluding Delagoa Bay, 
which is not in British territory, it has one of the finest 
harbours in South Africa; it certainly offers better railway 
facilities for obtaining access to the mining centre of 
Johannesburg, than any other of the South African ports. Its 
population two years ago was 28,796 whites, and 31,650 
blacks (natives, Indians, &c.), and like most colonial towns 
it is of large dimensions, its area being 10 square miles, 

It will probably be surprising to those accustomed to 


Four W O kw. 
Dick, Kerr trac- 
tion generators, 
driven by Yates 
and Thom hori- 
zontal engines. 


of Wolverhampton, under the supervision of the present 
borough electrical engineer, Mr. T. Roberts, and to the 
specification of Mr. F. H. Hadfield, of Durban. 

Current was supplied by two trunk mains at 2,500 volts 
alternating, and at 62 cycles to a main sub-station in the 
centre of the town, whence feeders were run to other sub- 
stations, being transformed down to 100 and 200 volts to 
feed the various L.T. mains. 

The street lighting was supplied from the well-known type 


alternator — all 
for lighting 
supply. 


DuRBAN: INTERIOR OF Power Hovuss. 


English returns to know that the revenue of the borough of 
Durban for last year was no less than £275,000 from all 
sources. Its municipal debt is £1,500,000, and its rateable 
value £9,000,000, which may account for the confidence 
shown in England in the recently floated loan of £300,000. 
This sum was subscribed twice over, and it is to be partly de- 
voted to the new telephone undertaking, the telephones having 
lately been purchased from a company. It is scarcely 
surprising, therefore, with a town of this size and wealth, 
that electricity has proved of the utmost public service for 
both motive power and lighting where quick transport is 
necessary, and where no other public supply of illuminant is 
in use. This will be seen from the fact that 80 miles of 
single track for electric trams are either installed or in con- 
templation, and that approximately 2,000 consumers are 
taking current for motive power or lighting, in addition to 
about 200 street arc lamps and nearly 700 incandescent 
lamps. 

The present new combined power station is centrally 
situated, and close to the railway, from which there is a 
siding; but before describing this station it will be as well 
to very briefly mention the old works and plant, which are still 
supplying a portion of the town for the time being, 

These works ‘are situated at the Point, some two miles 
from the centre of the town, on which site the destructor 
and sewage works algo existed. 

The plant was installed by the Electric Construction Co., 


of Thomson-Houston arc machines, Brockie-Pell arc lamps 
being used throughout. 

The demand for electric light gradually extended to the 
Bena, the residential portion of the town, which being a 
large scattered area was best dealt with by ап overhead 
200-volt L.T. supply, H.T. underground mains being run to 
the various street transformer». 

That the original plant and buildings were too small was 
soon evident, and it was none too soon that a change was 
made to the present works, for coincidently with the com- 
mencement of electric traction there was an abnormal increase 
in the demand for light, no fewer than 728 new connections 
having been made during the past year, to meet which large 
extensions, including new sub-stations and mains, had to 
be carried out. 

The following progress table is interesting, but it is only 
fair to state that there is no competition in the shape of 
gas :— 


Units sold 
Lamps for private 

Year applied for, lighting only, 
ending July. Applications. 8с.р. per year. 
1898 aii eds 196 9,320 113,236 
1899 PT ses 357 17,182 226,705 
1900 ee НЕ 563 26,306 339,196 
1901 E xs 902 40,830 512,760 
1902 sos .. 1,207 §1,789 688,506 
1908 . . 2,000 83,757 1,107,265 


The power station buildings are of brick, and consist of 
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boiler and engine room, adjoining which are the usual test 
rooms, engineers’ offices and quarters, also stores and car 
sheds, leading from which there are the workshops, paint 
shop, &c. Ample room is left for extensions. The general 
situation of the premises will be seen from one of our 
illustrations. Many difficulties had to be contended with 
in the erection of the buildings owing to the very marshy 
nature of the ground, and the fact that the boiler- 
room floor is only about 16 ft. above sea level. The 
boiler room is 180 
ft. long x 50 ft. 
wide, and at present 
there are four 250- 
H.P. Danks's dry- 
back return tubular 
boilera, 15 ft. long 
x 8 ft. 6 in. in 
diame:er, with two 
flues tapering from 
3 ft. 2 in. to 2 ft. 
9 in. and 74 4-in. 
tubes, with 38 sq. ft. 
grate area and 2,170 
Bq. ft. heating sur- 
face. "There are also 
four 220 nominal 
H.P. Babcock and 
Wilcox boilers, and 
there are about to 
be installed three 
Hornsby upright 
boilers of 730 H. P. 
each, fitted with 
superheaters. The 
boilers are fitted with 
steam drums, low- 
water alarms, non- 
return valves, and the usual fittings, the stoking being done by 
band. Each boiler is connected to a common steam main run- 
ning the length of the boiler room, together with au auxiliary 
main, and pipes are led through the wall to the engines, which 
are fitted with separators, and also to the condenser engines. 
There are two Weir steam feed-pumps, capable of supplying 
2,000 gallons of water per hour against a steam pressure of 160 
lbs. per вд. in., the supply of waver being taken from dupli- 
cate town supply mains, or from a large storage tank of some 
50,000 gallons capacity, whence it is carried through pipes, 
running through the oil baths of the Willans engines to cool 


‘DuRBAN: TRACTION GENERATORS. 


The engine room is 180 ft. long and 50 ft. wide, spanned 
by а 10-ton hand-travelling crane; the floor of the room is 
level with the tops of the boilers, and the open condenser 
pit is about 11 ft. below and between the engines and 
boilers. The walls are finished with a glazed tiled dado 
at a height of 7 ft. from the floor, which is also suitably 
tiled. 

There are four traction generators of 250 Kw. each, sup- 
plied by Messrs. Dick, Kerr & Co., driven direct by cross. 
compound conden. 
Bing horizontal 
engines by Messrs, 
Yates & Thom, and 
developing 450 н.р, 
each, with 160 lbe, 
pressure, at а normal 
speed of 100 revolu- 
tions per minute 
These are shown 
both in our illus. 
tration of the gene- 
rating station, and in 
the adjoining view. 
The engines are 
fitted with Corliss 
trip gear on both k. 
and L.P. sides, con- 
trolled by a rope- 
driven governor, the 
L.P. side being also 
adjustable by hand, 
and the lubrication 
is effected by an oil 
pump driven from the 
engine shaft. The 
fly-wheels are 18 ft. 
in diameter, and 
weigh 14 tons, and the length of stroke is 3 ft. "enm 

The dynamos were built at the works of the English 
Electric Manufacturing Co.; they are of the multipolar 
direct-current external-field type, compound-wound, having 
eight poles, and generate current at from 500 to 550 volta. 
The armature is mounted on the main shaft of the 
engine, between the н. and L.P. sides; the coils, being 
laid in open slots on the periphery, are thus easily inter- 
changeable. The frame is of cast-iron, into which are 
cast the laminated pole-pieces, and the core is built up 
of steel laminations, spacing laminations being inserted 


Юоввлх: LIGHTING AND TRHACTION SWITCHBOABRDS. 


the same, into a smaller tank in theboiler room, then throagh 
the pumps to a Berryman feed heater, heated by the exhaust 
steam of the condenser engines, and finally through Rankine 
filters to the boilers. A Green economiser is also provided 
having 224 tubes, the scrapers for which are driven by a 1-H.P. 
D.C. motor. The chimney is 120 ft. high, built of steel plates, 
and linedthroughout with fire bricks, the diameter at the top 
being 9°6 ft. Two large Weir pumps are also being fixed, each 
with a capacity of 4,500 gallons of water per hour. 


to form ventilating ducts for cooling the interior of the core 
and the windings. 

The lighting plant consists of three 575-H.P. vertical con- 
densing engines of the well-known Willaus type, and one of 
800 H.P., direct coupled to E. C. C. and Dick, Kerr alter- 
nators respectively of 350 and 500 xw. capacity, and 
provision is made for a set of 800 Kw. capacity of a similar 
design, which it is hoped to have erected by the end of the 
year. The engines run at 320 revolutions per minute, the 
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adjustment of the governor being controlled from the 
switchboard by means of an electric motor attachment. 
There are three sets of jet condensers of the well-known 
Worthington“ Independent“ type, with combined air and 
circulating steam pumps; these are connected to the exhaust 
main common to au the engines, and work in conjunction with 
three Worthington cooling towers. Two of the condensers 
deal with 14,000 lbs. of steam per hour each, the two 
cooling towers in conjunction with these being 32 ft. 
high x 13 ft. 6 in. in diameter, and the other condenser 
deals with 93,600 lbs. of steam per hour with а ccoling 
tower 34 ft. high x 13 ft. 6 in. in diameter. 

Forced ventilation is used with all the towers by fans 
driven by Holmes p.c. motors. The condensers are in full 
view from the engine-room floor, and an automatic by-pass 
is arranged for exhaust into the atmosphere in cases of 
emergency. | | 

А new 1,500 m.p. cooling tower is being erected, supplied by 
Messrs. Cole, Marchent & Morley, Ltd.; it із of large dimen- 
sions, and is probably one of the most cflicicnt towers made. The 
height is 45 ft. x 33 ft. 6 in. x 22 ft., and it is built of pitch 
pine. It is practically one tower divided into two, with fana 
on opposite sides to each half. The water is split by rows of 
laths with saw teeth on the lower edges, laid in rows at 
an angle of 45°, and deals with 36,000 Ibs. of steam per hour. 
This will be used in conjunction with two 1,000-H.P. jet 
condensers with Edwards air and circulating pumps. 

The traction and lighting switchboards — a view of 
each of these is here given— were supplied by Messrs. Dick, 
Kerr & Co. and the Electric Construction Co. respectively, 
and are arranged in a recess on an elevated platform 
length ways with the engine room and facing their respective 
sets of engines, with a gangway at the back 7 ft. wide, under 
which the various cables are led in and up to the connections 
at the back of their respective panels. 

The traction switchboard consists of panels for total output, 
four generators, B. of T.,“ booster, rail return, station circuit, 
and 10 feeder panels. The panels are of polished white 
marble, carried on a strong iron frame; the total output 
panel carries positive and negative knife switches, ammeter, 
and Thomson watt-hour-meter ; the generator panels carry 
positive and negative knife switches, circuit breaker, 
rheostat, voltmeter plug and ammeter; the “В. of Т.” 
panel has the usual recording instruments, and the other 
panels are also suitably equipped. Each generator and 
feeder panel is also provided with a lightning arrester 
and coil. The equalising switches for switching the series 
coils in, previous to paralleling, are fixed on pedestals near 
the corresponding generators. The voltmeters are fixed on 
swing brackets at the end of the switchboard, and are of the 
illuminated dial type. A double-faced clock is fixed to the 
bettom of the gallery, in full view from any position on 
the board. The lighting switchboard is also of polished 
white marble, mounted on an iron frame, and consists of four 
generator and two spare panels, and one main and 13 feeder 
panels; each panel is divided from its neighbour by a 
marble partition, and is again sub-divided into compart- 
ments for the fuses, «c. 

The generator panels are provided with oil-break fuses, 
main double-break switch, ammeter, voltmeter, and syn- 
chronising plugs, under which are the exciter panels, which 
carry shunt-regulating rheostat, ammeter, and“ throw-over” 
exciter switch. The bus-bar at the back of the panels is 
arranged with insulated screw-in plugs, by means of which 
any panel can be entirely disconnected. "The synchronising 
transformers are at the back of the switchboard, in duplicate. 
The alternating meters are of the Kelvin sector pattern, and 
the exciter ammeters are of the Evershed-Vignoles pattern. 
A Ferranti H.T. board is now being erected to carry 12 extra 
circuits. Leading off the switchboard platform there is a 
testing and repairing room. The workshop building is 
divided into rooms for meter and arc lamp testing, armature 
winding, &c. The workshop itself is 81 ft. long x 45 ft. 
wide, and is equipped with the latest type of machinery, not 
only for the power station repairs, but for repairs for the 
various departments of the Corporation, Ше machinery being 
driven by p.c. motors. 

Adjoining the workshop there is the smithy and foundry, as 
well as the car-sheds and paint shop, the rails being led inside 
the last named. The shed is 212 ft. long and 74 ft. wide, 
and is divided into two bays, with four tracks in one 


and three in the other, under most of which there are 
inspection pits running nearly all the length of the shed, 
with & capacity for 38 cars; another shed of similar dimen- 
sions is in course of erection. "The'car-shed and paint shop 
are fitted with sprinklers for the prevention of бге, and lighted 
by both arc and incandescent lamps. An air compressor is 
used for blowing out the dust in cleaning the cars. 


(To be continued.) 


ELECTRIC LIGHT AND POWER NOTES. 


Aston (Yorks.).—The P.C. is negotiating with the 
Birley Colliery Со. for a supply of energy for public lighting at 
Bwallownest. 


Balby-with-Hexthorpe.—The U.D.C. has requested the 
Yorkshire Electric Power Co. tó quote terms for supplying energy 
to the town. 


Blaydon.—The Priestman Power Co., Ltd., has offered 
to supply electricity in bulk to the U.D.C.; rent to cover 
interest, redemption and depreciation on mains &c., to be pro- 
vided by the Council, the company to do the whole of the 
work, including the laying of mains, &c. The Council favours the 
proposal, which i8 to be considered at its January meeting. 


Bodmin.—The Southern District Electricity Corporation 
has intimated that it proposes to apply to the B. of T. fora prov. 
order to supply electricity in the U.D. 


Brighton.—The T.C. and Steyning East R.D.C. have 
come to terms in regard to the supply of energy by tne Corporation 
within the R.D.C.'s area. The former has accepted the following 
conditions: — That the R. D. C. may determine and put an end to the 
agreement on giving a year's notice, and taking at a valuation all 
mains and fittings, and that the Corporation shall not oppose any 
application by the R.D.C. for powers to supply energy. 


Cheltenham.—The cost of the electric light installation 
recently completed at the new Town Hall has amounted to about 
£1,750. | 


Clacton-on-Sea.—The В. of Т. has intimated to the 
T.C. that it will not revoke the Council's E.L. order for another 
year, when notice will be again given to the Т.С. 


Clevedon.—The U.D.C. after considering the application 
of the Western Electric Distributing Co., Ltd., for a prov. order for 
E.L. in the parishes of Clevedon, Portishead and Long Ashton, has 
decided to interview the promoters on the subject, with a view to 
the settlement of terms. 


East Molesey.—Edmundson’s Corporation has, in 
compliance with the request of the U.D.C., fixed the price of 
electricity for public lighting at 24d. per unit. For power, 4d. for the 
first hour, and 13d. after, on the maximum|idemand system. A 
system of free wiring will be introduced at a rental of 44d. per 
lamp per quarter. 

Frome.—The U. D. C. on the 3rd inst. received an intimation 
from the Western Electric Distributing Corporation to the effect 
that it would be unable to proceed with the prov. order for E. L. 
during the ensuing session of Parliament. 

Germany.— The establishment of a municipal central 
electric lighting station in the town of Hartha has been decided 
upon. 


Glasgow.—Further proposals have been made in con- 
nection with the extension of the lighting department for the 


-amalgamation of that department with the power department of 


the tramways. 


Glastonbury.—At a meeting of the T.C. on December 
2nd it was unanimously resolved to apply to the B. of T. for a prov. 
order for E.L. 


Holyhead.—The U. D. C. has resolved to have the 
contract with the National Electric Construction Co. signed 
forthwith. 


Huddersfield.— The T.C. on sth inst. decided to apply 
to the B. of T. during the next session of Parliament for a prov. 
order authorising the Corporation to supply electricity for public 
and private purposes within the Golcar U.D. 


Ilkeston.—The Corporation Tramways and Electricity 
Committee has decided to reduce the charge for electricity for 
lighting purposes from 4d. to 3d. per unit. The department obtains 
its energy in bulk from the Notta and Derby Power Co. 


Liskeard.—Messrs. Thompson Bros., of Plymouth, have 
made application to the T.C. for permission to run overhead wires 
for the electric lighting of the maiu streets of the town. 


Loughborough.—The Town Council has adopted an 
electric lighting scheme for the borough, involving an expenditure 
of about £18,000, 
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Leigh.—The Т.С. will make application to the L.G.B. 
for sanction to borrow £8,280 for further extensions of plant during 
1904, as follows:— 


850-xw. generating set and piping .. ss £8,500 
Bwitchbonrd ee ee ea ee ә ee 300 
£3,800 

Extensions for 1905 :— 
One water-tube boiler, piping, Ke. Б y ee 1500 
Mains, services, &c., 1901-5 (estimated) xs . 2,000 
Contingencies (10 per cent.) .. s us oe Be 950 


Total .. as aa £8,290 


London.—Barrrrska.—The B.C. has resolved to apply 
for a loan of £3,845 for electric lighting purposes. 

CAMBERWELL.—On November 13th the B. of T. heard an appeal 
from the County of London and Brush Provincial Electric Lighting 
Со. against a resolution of the B.C. imposing the following con- 
ditions in reference to placing a transformer box in Burbage Road :— 
Subject to any disturbance of the footway or roadway being made 
good to the satisfaction of the borough engineer, and subject to an 
undertaking by the company, that should the site or any portion 
thereof, or the works connected therewith, be required for public 
purposes, the company will pay the cost of removal or of any 
alterations.” The Works Committee of the B.C. reported having 
recently received the award of the B. of T. dieallowing the con- 
ditions sought to be imposed by them. 

CRYSTAL PALACE.— The South London municipal authorities in- 
terested, are in receipt of a communication from the B. of T. stating 
that the Crystal Palace District Electric Lighting C». proposes to 
sell the undertaking authorised by ita orders to the Blackheath and 
Greenwich Electric Lighting Co., and that in the event of the sale 
taking place the Blackheath Co. wishes to supply energy on а 
similar system to that adopted by it for the purposes of its other 
orders, in lieu of the system now adopted by the Crystal Palace 
Co. The B. of T. notifies that it is prepared to approve the proposed 
transfer, subject to a condition that the consumers are paid the 
reasonable cost of, or expenses incidental to, the change of system, 
including compensation for any loss or damage incurred in con- 
sequence of the change. 

IsnixGTON.—The L. C. C. has drawn the attention of the B.C. to 
the desirability of sinking funds for the renewal and replacement of 
machinery being provided by those municipal bodies who had taken 
up loans for electrical undertakings for periods of 42 years. It was 
pointed out that Islington had borrowed £384,081, and up to March 
last had only paid £20,646 off loans. The B.C., when applying for 
a loan of £849 for mains extensions, &c., resolved to state to the 
L.C.C.tbat any renewals required during the 42 years' life of the 
loan would be provided out of a sinking fund, or from maintenance 
account. 

SouTHwaRK.—The E. L. Committee of the B.C. is to consider a 
letter from the City of London Electric Lighting Co., Ltd., 
о to enter into negotiations to supply electrical energy in 

ПІК. 

Lonpon County Councin.—It was decided at the meeting on 
Tuesday to sanction the borrowing for electric lighting purposes of 
£14,145 by the Hampstead Borough Council, and of £10,000 by the 
St. Pancras Borough Council. 


Lynton.—The U.D.C. has complained of the electricity 
supply provided by the Electric Light Co. The chairman stated 
that if it did not improve the Council must consider the question 
of starting in opposition. 


Merton.— Wimbledon U.D.C. having received application 
for energy to 36 houses in the Merton district, and also for a supply 
for lighting the private roads, the P.C. has been asked if it has any 
een to the Wimbledon Council extending its mains to the 
parish. 


Musselburgh.—'The Town Council on 1st inst. con- 
cluded an agreement with the National Electric Construction Co. 
for the electric lighting and tramway scheme for the district. 


Energy will be supplied st the rate of 5d. per unit for domestic - 


purposes, and 22d. for public lighting. It was stated that a start 
will be made at once, as the company intended to have the tram- 
way in full working order before next August. The electric lighting 
installation will proceed concurrently. 


Newbury,—Messrs. Edmundson's Electricity Corpora- 
tion are appealing to the B. of T. against the request made by 
the local authority that the cables should be laid in the Rides of 
the roads. The T.C. state that it would be a serious matter for the 
town if the concrete pavements, which had been recently put down, 
were disturbed, and it was hoped the B. of T. would support the 
Council in the matter. 


Newquay.—The T.C. has agreed to obtain advice from 
Mr. H. Dickinson, of Leeds, and Mr. F. H. Lewis, of Leytonstone, 
a8 to the proposed electric lighting of the town by the Southern 
District Electricity Corporation. 


Репте,—Тһе U.D.C. has received a communication from 
the Blackheath and Greenwich Electric Light Co., reporting the 
completion of the negotiations for taking over the undertaking 
from the Lewisham and District Electric Supply Co. for the supply 
of electric light to its district. 


Pitlochry.—A scheme has been approved by a meeting 
of citizens for the electric lighting of the burgh. A private com- 
pany is to be formed, and the motive power for the generation of 
energy is to be derived from the Falls of Tummel. 


Rotherham.—The T.C. has reduced the price of energy 
for motive power purposes to 14d. per unit for the first two hours 
per day, and 1d. afterwards. 


St. Albans,—The Corporation has resolved to apply to 
the B. of T. for powers to transfer its electric lighting undertaking 
to the St. Albans and District Electric Supply Co. 


Salford.—The T.C. has decided to charge 4d. per unit 
more than the Salford rate for energy supplied to Prestwich. 


Southport.— From January Ist, 1904, the rates to be 
charged by the Corporation for electricity for power purposes will 
be reduced to 2d. per unit, and 14d. per unit if the consumption of 
energy equals 350 units per B H.. installed, with a discount of 
5 per cent. No charge is made for meter rent, and service lines up 
to 60 ft. from the distributing main are laid free. The electrical 
department also announce that it is prepared to supply motors 
on а deferred payment system. This should lead to a largely in- 
creased consumption of energy for power purposes. 


Hoyland.—The U.D.C. has asked the Yorkshire Electric 
Power Co. to furnish full particulars as to cost, &c., of supplying 
energy to the town. 


Spain.— It is proposed to establish an electric lighting 
station in the town of Alginet (Valencia). 

A concession has been granted to D. Domingo Puerta y Morillas, 
for an appropriation of 10,000 litres of water per second from the 
River Tagus, at Sacedon (Guadalajara), for generating electricity 
for lighting and industrial purposes. 


Spalding.—The U.D.C. has decided to postpone the 


application for а prov. order for the electric lighting of its ares. 


Wanstead.—The U. D. C. has received notices from 
Leyton U.D.C. and the Empire Electric Light and Power Co, of 
their intention to apply for E.L. powers. The Council will with- 
hold its consent to the Empire Co.'s application, and will 
negotiate with Leyton as to terms, &c. 


Watford.—The U.D.C. has resolved to communicate with 
the North Metropolitan Electric Supply Co. to ascertain whether 
it would be prepared to acquire the Council’s electric light under- 
taking, and if во, on wh«t terms. Upon the scheme, it may be 
mentioned, £55,000 has been expended, and it was recently reported 
that a further outlay of £25,000 would be necessary. 


Welshpool.—At Powis Castle, the seat of the Earl of 
Powys, an electric light installation of 600 lamps has just been 
completed. The work has been carried out from designs prepared 
by Mr. G. F. Bodley, R.A. 


Widnes.—The T.C. proposes to seek an extension of 
time in which to carry out the E.L. Order obtained in 1901, also 
powers to transfer the order. 

The Mersey Electric Supply Syndicate has notified its intention . 
to apply for & prov. order for Widnes. 


Willesden.—The Urban District Council having con- 
sidered the proposed sale of the Council's electricity works to the 
North Metropolitan Electric Power Supply Co.. and the draft agree- 
ment for the supply of electrical energy, subject to an alteration 
providing that the scale of prices agreed should not at any time be 
increased, the Council adopted the recommendation of the Com- 
mittee by 10 votes to 5. 


Yeadon and Methley.—The Yorkshire Electric Power 
Co. has informed the U.D.C.’s that it is prepared to enter into 
negotiations for the supply of energy to the Councils’ districts from 
the power house now in course of erection at Thornhill. 


ELECTRIC TRACTION NOTES. 


Brighton.—An illustration of the way in which it is 
possible for a few obstructionista to throttle tramway extensions has 
just happened in connection with the tramways here. On August 
6th the Tramways Committee brought forward а resolution to the 
T.C. suggesting that a provisional order should be spplied for in 
the ensuing session for powers to construct a double line of tram- 
way from the terminus in London Road to the borough boundary at 
Preston. This matter had previously been reported on by the tram- 
ways engineer, who estimated there would be a profit of £912 per 
annum on this section alone. All went well till it got to the 
Council Chamber, when it met with а &mall but determined opposi- 
tion, but passed. A month later there was a motion on the Council 
agenda to rescind the previous motion ; but this was outvoted. The 
opposition minority now adopted meaner tactics to attain vheir ends. 
Asthere had to be а statutory meeting to confirm the previous 
decisions at which two-thirds of the Council (that is, 38 
members) had to vote, the opposition organised а passive 
resistance" movement of not voting at all The statutory 
meeting has been postponed three times on account of there not 
being the requisite number to vote either one way or the other. 
Eventually. on Thursday the 4th, the matter had to be dropped 
altogether, as the passive resisters” stayed outside the Council 
Chamber until the vote had been taken. This method of obstruct- 
ing tramway extensions was evidently not foreseen when the Tram- 
ways Act of 1870 was drafted, as in this way it will always be 
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possible for a minority of 21 to upset the decisions of 38. Had 
they voted against the scheme in an honest way it would have gone 
through allright. About a dozen stormy indignation meetings have 
been held in the town to protest against such underhand methods. 


Brussels.—A party of over 100 members of the Société 
Belge d’Electriciens, Brussels, were conducted over the tramway 
power station by Mr. Pedriali, the chief electrical engineer of the 
system, on 4th inst. Among those present was Mr. Léon Gérard, 
President of the Belgian Institute of Electrical Engineers, who has 
recently joined the board of the Union Co., of Berlin; Mr. Lacomblé, 
secretary, who is the electrical engineer-in-chief of the Brussels 
electricity supply; also Mr. Doms, assistant electrical engineer, 
and Mr. Welabrandt, chief electrician. 


Cardiff.— The Corporation Tramways Committee has 
decided to apply to the B. of T. for a loan of £70,577 for the recon- 
struction of part of the electric tramways. 


Dewsbury.—The local authorities in the Dewsbury 
district have received notice from the Yorkshire Electric Tramways 
Construction Syndicate (a Wakefield company) of their intention 
to apply for powers to construct a tramway from Dewsbury to Ossett, 
vid Boothill Nether. Two similar applications have been previously 
refused. The Corporations of Dewsbury and Ossett and the Soothill 
Nether Urban District Council are also applying for powers to con- 
struct tramways along the same route. They are not, however, to 
be regarded as rival schemes. If the company's application comes 
on first the two Corporations and the District Urban Council will 
oppose; but if the scheme promoted by the local authorities is con- 
Bidered first, and falla through, then no opposition will be offered to 
the company's application. 

The Corporation, in accordance with an agreement entered into 
some time ago, has decided to give notice to the B.E.T. Co. of its 
intention to purchase the company's electric tramways in the 
borough. It is stated that the basis of purchase will be the full cost 
of the lines and equipment, including the company’s Parliamentary 
expenses, plus 20 per cent. When the purchase is completed the 
Corporation will lease the lines to the company for 28 years, at a 
rent sutlicient to pay the interest and sinking fund on the capital 
outlay. At the end of the 28 years the company аге to have the 
option of entering into а further lease for seven years on the same 
terms. Should any difficulty arise between the Corporation and the 
company in the negotiations the matter will be referred to the 
Board of Trade for arbitration. | 


Derby.—At the monthly meeting of the Т.С. last week, 
Mr. John Smith inquired whether the rails which had been pur- 
chased for the new electric trams had not been condemned. They 
were purchased in Belgium either to assist home industries or to 
save the rates, and the man in the street wanted to know. Alder- 
man Duesbury (chairman of the Tramways Committee) said as to 
whether any rails had been rejected, none at all had come to 
England yet. Mr. Smith: Have you had any condemned in 
Belgium? Alderman Duesbury: We have a man there to see to 
them, and he will not pass any unless they come up to the standard, 
which was a very high one. 


Dublin.—At Dublin on Monday, Miss Josephine 
O’Brien, a dressmaker, who sustained injuries of a permanent 
character in a collision between two electric trams at Kings- 
town, was awarded £1,000 damages against the Dublin United 
Tramways Co. 


Italy.—An electrical omnibus service on the Lombard- 
Gerin system has just been established between Gallarate and 
Samarate, a distance of 34 miles. The vehicles have accommoda- 
tion for 25 passengers. 


Lincoln.—The proposed purchase of the tramways by 
the City Council does not seem likely to be effected without 
recourse to arbitration. The Corporation and the tramway directors 
cannot come to an agreement, although only £125 divides the 
amounts. The matter was discussed at a meeting of the City 
Council on Tuesday, and regret was expressed that it should be 
neceseary to spend from £1,500 to £3,000 on arbitration proceedings 
for such a trifling sum ав £125. It was evident from the discussion, 
however, that the Corporation bave reached their limit. 


London.—The Highways Committee hope to commence 
the working of the New Crose and Greenwich, &c., sections of the 
electric tramway system by the end of the year. 

CAMBERWELL.—On Saturday the Works and General Purposes 
Committee of the B.C. reported that they had passed a resolution 
in favour of consenting to the conditions as to overhead traction 
and doubling the lines where neceseary, required by the L. C. C. 
before that body agreed to acquire the London Southern Tramways. 
The same Committee aleo reported having adopted a motion that 
the B.C. should contribute one-third of the cost of the street 
widenings in connection with the proposed line from Lordship 
Lane to Forest Hill. 

IsrLiNGTON.— The Mayor at Friday's meeting of the B.C. 
announced that the L.C.C. had practically agreed to adopt the 
conduit system for the North London tramways. It was resolved 
to advocate before the Royal Commission on London Traffic, tube 
railways under Holloway Road to East Finchley, from Finsbury 
Park to Hornsey, and from Islington to Stoke Newington. 

L.C.C.—The,, Highways Committee reported that it might be 
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possible to commence the working of the New Cross and Greenwich 
lines on the conduit system by the end of the year. It was pro- 
posed to communicate with the Board of Trade во as to allow of an 
official inspection of the completed tramways, and to invite the 
borough councils interested to be present at the examination. 


New York Central and Hudson River Railroad.— 
This company, which is to use electricity on its lines in the vicinity 
of New York City, has placed an order with the General Electric 
Co. for eight turbo-generators of 7,500 н.р. each, The turbines are of 
the four-stage vertical Curtis type, and the generators are of 25-cycle 
triphase, generating 11,000 volts. The company has also ordered 
from the same firm, in conjunction with the American Locomotive 
Co., 30 electric locomotives of an entirely new design, weighing 
85 tons each, with an adhesive weight of 67 tons. The locomotives 
are to be of 2,200 H.P., and will haul a train of 500 tons at 60 miles 
&n hour. The prices quoted are not made public, but the R.R. Co. 
has the option of increasing the order at the same rate. The loco- 
motives will be used for express trains only, and it is estimated 
that their use will effect a slight saving. Hitherto steam loco- 
motives of this character have burnt 5 lbs. of coal per H.P.-hour, 
but with electricity it is expected to burn only 2 lbs. per H.P.-bour, 
It is, however, calculated that the axle loss of horse-power with the 
electric locomotives will be increased 50 per cent., and as the fuel 
cost is about 8 per cent. of the total operating expenses, a net gain 
of only 2 per cent. is looked for. It is designed to run the slower 
suburban traffic on the multiple unit system, each car having its 
own independent motor, all controlled, however, by one man, thus 
saving the wages of firemen. It is stated that the news caused the 
shares of the G.E. Co. to rise six points on the New York Stock 
Exchange. 


Southport.—The Corporation Tramways’ Committee 
state that this year the receipts for the year up to November 7th, 
were £11,500, and the expenses £11,300, or a surplus of about £200. 
The actual difference in favour of the past half-year's working is 
£420. Last year the receipts amounted to 410, 700, and the 
expenses to £10,900. It has been resolved tbat from the 9th inst. 
the fare on the inner-circle route be reduced to 1d. 


South Shields.—At a meeting of the T.C. on the 30th 
ult, a report of the Tramways Committee was considered. It 
recommended that the routes authorised by the Act be adopted as 
the routes of the new tramways, with the exception of the sections 
from Dean Lane (Westoe), to the borough boundary on the Sunder- 
land Road, and from Green Street vid Laygate Lane and Corstorphine 
Town to Tyne Dock. Several amendments were proposed, but, after 
debate, all were rejected, and the report was carried. Motion for 
the leasing of the tramways, and also one giving power to the 
Committee to proceed with the work, were referred back to the 
Committee. 


Sunderland. — The Т.С. has formally approved in- 
structions being given for the obtaining of а prov. order authorising 
the Corporation to construct lines at Roker and in the centre of the 
town to make short circular routes to relieve the very congested 
traffic in those parts, as well as to expedite the tramway service. 
The cost is put down at just under £4,000. 


West Ham.—The last section of the contract for the 
laying of the municipal tramlines has been commenced. It is 
expected that the whole route will be completed by February. 
Fifty bodies of cars have been delivered. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—At a recent mecting of the 
Telephones Committee the Mayor submitted the correspondence 
between himself and the Secretary to the National Telephone Со. 
concerning Councillor Carden's action at Burgess Hill aud alleged 
unfair preference. The town clerk submitted a letter from the 
Postmaster-deneral's Department enclosing copy of a letter 
addressed to the Department by the National Telephoue Co. and 
asking for the Corporation's observations thereon. Mr. Gaine'8 letter 
to the Post Office says, among other thing3:— 

"I am directed in particular to call the attention of the 
Postmaster-Genera! to the fact that not only is money being paid by 
or on behalf of the Corporation to induce these subscribers to break 
tbeir contracts with the company, but also that these subscribers are 
offered a preference over other subscribcrs in the area inasmuch ав 
the Brighton Corporation is offering to supply tnem with a free 
gervive for а certain period of time. The company is advised that 
these proceedings by or on behalf of the Corporation constitute & 
clear breach of the undue preference provisions of its Jicence, and I 
am directed to ask that the Pustmaster-General will take immediate 
and effective action in the matter.” 

The Committee resolved: “That the Postn.aster-Gencral be in- 
formed that the Council endorse the obs:rvations contained in the 
Mayor's letter to the manager of the National Telephone Co. of the 
17th inst., and in addition to what is stated by the Mayor on the 
subject of the alleged preferential treatment, they would point out 
that the terms offered to subscribers in the Brighton area are the 
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same as those given in Portsmouth, Glasgow, Swansea and other 
towns where Corporation telephones have been established, and by 
the Post Odice Department in the case of London." 


Liverpool.—From particulars given by Mr. E. J. 
Hidden at a meeting of the Liverpool Engineering Society last 
week, in the course of a paper on “ Recent Telephone Develop- 
ments in Liverpool” read by him, it appears that since the acci- 
dent in 1901, when a number of telephone wires fell across trolley 
wires after a snowstorm at Liverpool, the whole of the telephone 
wires in the city, outside of buildings, have been placed under- 
ground. <A building Пав been erected on land in Great George 
Street as a new relief exchange, which will bave switchboards 
capable of accommodating 10,000 subscribers, and which is claimed 
to be at the present time one of the finest switch-rooms in the 
kingdom. The boards are multiple boards, each section being 
formed to contain the full capacity, viz., 10,000, and being fitted 
for three operators’ positions. Provision has been made through- 
out the Liverpool switch-rooms to admit of converting the present 
system to the central battery system with little alteration. By this 
system current will be supplied from one main battery at the 
exchange for switch-rooms and for subscribera’ instruments, and the 
practice still followed with many instruments of subscribers having 
to ring up will be discontinued. 


Siemens & Halske Rapid Type-Printing Telegraph‘ 
— Ata recent meeting of the Berlin Elektrotechnischer Verein, Мт. 
Wilhelm von Siemens delivered an interesting address on the rapid 
type-prinfing telegraph designed by the Siemens & Halske Co. The 
apparatus, as developed for some years past by the above company, 
belongs to the class of sc-called automatic telegraphs (Pollak- 
Virag system) where the telegram is prepared by a type-writing 
device piercing for each letter to be telegraphed, & given hole or 
set of holes in a continuous paper ribbon. The latter, on being 
drawn through the rotating telegraphic transmitter, will automatic- 
ally throw corresponding currentimpulses into the circuit. Ав the 
Siemens apparatus is capable of telegraphing 2,C00 letters per 
minute on a single line, whereas each official even with the best of 
apparatus cannot transmit more than 200 to 300 letters in the 
eame interval of time, it will be possible to send the telegrams 
transmitted by a large number of officials through the same line. In 
the Siemens apparatus, two holes are pierced in the paper ribbon 
for each letter, the letter being itself printed in plain printing cha- 
racters immediately above, so that the perforated ribbon contains 
the telegram in distinctly readable form. Moreover, the public 
itself will be able to take charge of the perforating, transmitting 
the prepared ribbons to the telegraph office. 

In the receiving apparatus, the ribbon travels at the same speed, 
containing the telegram in plain printing, ready for sticking 
on telegram forms. In order to ensure this printing of 2,000 
letters per minute without any delicate mechanical apparatus, the 
electric spark is resorted to. A disc on which the various letters are 
cut out as іп а pattern is rotated at a speed of 2,000 turns per 
minute between a spark gap and a continuous ribbon of photographic 
paper. Whenever a spark passes in the gap, a silhouette of the 
letter happening to be in front of the latter, is projected on the paper 
ribbon. It should be noted that the spark must be produced with 
an accuracy as high as ,,,),,,th part of a second, in order to have the 
proper letter appear at the proper place. The paper ribbon next 
passes beneath some sponges impregnated with developing and 
fixing liquids, the photographic process requiring only nine seconds, 
so that the ribbon is delivered ready printed. 

The problem of causing the spark to be produced with the utmost 
accuracy at an instant accurately given in accordance with the 
current impulses tranemitted from the sending apparatus, was solved 
by utilising the property of electric condensers of being charged and 
discharged in very short intervals. The mechanism of the apparatus 
has hence been so simplitied that the receiver, apart from the photo- 
graphicdevice, isembodied simply byashaft driven by an electromotor, 
on which, in addition to the above-mentioned ty pe-dise, only some 
brushes are mounted, sliding over contact discs. In addition there 
are five relays of special design, the tongues of which will follow 
the rapid impulsions without any difficulty and at a sufficient speed. 
A special and ingenious device causes the receiving apparatus to 
perform in a given time accurately the same number of turns as the 
transmitter giving off the current. 

Experiments, for which the Imperial Postal Department lent 
some lines, have shown the practicability of the apparatus for trans- 
missions over great distances. Dr. Dranke, Dr. Thomas, and Mr. 
Ehrhardt have, through their assistance, contributed to the design of 
the apparatus. 


Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED, 


Dominica- Martinique .. - „+ ee .. May 5, 1902 
Bt. Lucia-Martinique .. Pe es 0 „ Мау 7, 1902 


Anjer.kalianda .. -— oe А ee .. Ang. 2, 1902 2% 
Cayenne-Pinheiro ys is ee T .. Aug. 13, 1902 . es 
St. Lucie-St. Vincent. she ee ee ee Sept. 19, 1903 .. Pr 
Reissa-Issa (Yemen)-Camaran 2 is es Oct. 22, 1902 se А 


Paramaribo-Cayenne ee ee oe oe ee Feb. 26, 1903 ee oe 
New York-Hayti a оа siè ae .. April 13, 1908 .. 2s 
Trinidad-Demerara No. 1 ee ee ee ee Aug. 37, 1991 
Tonrane-Amoy .. ee .. T si .. Nov. 10, 1903 . ve 
Lagos- Brass as - V» Nov. 14, 19993 . Dec. 2. 


West Hartlepool and Halifax Telephones.— We are 
informed that the West Hartlepool and Halifax Corporations have 
under consideration a scheme of exchange telephony submitted to 
them by Mr. F. F. Bennett, and are now negotiating an agreement 
with а telephone manufacturing company for the carrying out of the 
same, 


The Underground Telegraph to the North.—A 
communication received by the Association of Chambers of Com. 
merce of the United Kingdom gives the following information 
regarding the progress of the underground telegraph line to the 
North. The temporary wires in the pipes between Birmingham 
and Warrington are being replaced by a permanent cable. Seventy 
miles of thia cable have been drawn in, and when the remaining 
12 miles are drawn in there will be а permanent underground 
system between London and Birmingham, Manchester and Liver- 
pool. There are already underground wires between Warrington 
and Manchester and Liverpool The layiag of the pipes north of 
Warrington to Carlisle is progressing, and the work will be finished 
this month. Temporary wires have been drawn in as far as Wigan, 
and will be continued to Preston. А permanent cable to Carlisle 
will be provided later. In Scotland it has not been possible at 
present to undertake more than one section of this work. That 
section is over the Beattock incline, where the overhead wires are 
much exposed, and the pipe work is completed. Pipes are also 
being laid north-eastward from Manchester to Leeds, and tem. 
porary wires will be provided, to be replaced later on by а per- 
manent cable. This work will be completed before the end of the 
financial year. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea.— December 28th. Coal-handling plant for 
the electricity works. See Official Notices " to-day. 


Bermondsey.— December 15th. Water-tube boilers, 
coal plant, piping. See Official Notices December 4th. 


Canterbury.— Electric wiring for the Kent and Canter- 
bury Hospital. See Official Notices " to-day. 


Enniscorthy.—. January 20th. Electric lighting and 
pumping plant (seven sections), for the Lunatic Asylum. See 
“ Official Notices December 4th. 


Erith.—December 14th. ©“ Assisted" wiring work. See 
Official Notices December 4th. 


Fire Alarm Wiring.— December 16tb. Messrs. May- 
Oatway Fire Appliances, Ltd., want offers for wiring several 
installations in Scotland. Вее Official Notices to-day. 


France.—December 13th. Tenders are being invited by 
the municipal authorities of Brienne-le-Chateau (Aube) for the con- 
cession for the public electric lighting of the town. Tenders are to 
be sent to La Mairie de Brienne-le-Chateau (Aube), whence par- 
ticulars may be obtained. 


Govan.—December 28th. Coal bunkers, conveyor, and 
electric capstan. See Official Notices" December 4th. 


Hackney.—.January 4th, 1904. Feeding and distribut- 
ing mains. See Official Notices" to-day. 


Harrismith (Orange River).—January 18th. Cables, 
transformers, switchgear, &c. See Official Notices to-day. 


L. C. C.— January 19th, 1904. Six electrically-driven 
tbree-throw boiler feed pumps for Greenwich power station. See 
" Official Notices " November 20th. 


Oldham.—December 23rd. Motor and heating appli- 
ance hiring. See Offi ial Notices“ to-day. 


Pontypridd.— December 24th. Free wiring tenders; 
also tramcars. See Official Notices“ December 4th. 


Preston. — December 12th. Traction switchboard and 
accessories. See ‘ Official Notices“ November 13th. 


Spain.—December 16th. ‘The municipal authorities of 
Riveira (Coruna) are inviting tenders until the 16th inst. for the 
concersion for the electric lighting of the town during a period of 
20 years. Particalars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamienti de Reveira (Coruna). 


Stockton-on-Tees.— December 15th. Motor-hiring pro- 
posals. See "Official Notices" December 4th. 


Sydney (N.S.W.).— December 30th. Telegraph, tele- 
phone, and electric light material for the Deputy Postmaster- 
General of Sydney. See this column for November 6th. 


Sydney (N.S. W.).—January 12th, 1904. Messrs. Preese 
and Cardew want tenders for :—One or two 600-K w. or one 1, 200-Kw. 
three-phase steam alternators with condenser, pipework, motor- 
generators, transformers, switchboards, &c. and a coal and ash 
conveyor. Sze “ Official Notices” to-day. 
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Walthamstow.—January Ist. Permanent way, gas 
plant, engines, dynamos, batteries, switchboard, cables, overhead 
equipment, &c., for 11 miles of line. See Official Notices” 
December 4th. 


Warrington.—December 14th. A year's supply of 
earthenware ducts. See “ Official Notices " December 4th. 


OLOSED. 


Blaekpool.—The British Westinghouse Co. has placed 
an order with Messrs. Browett, Lindley & Co., Ltd., for a 650-н.р. 
triple-expansion engine, for this Corporation. 


Brighton.—After a long debate on December 3rd, the 
T. C., by 18 votes to 11, decided to accept the tender of Dick, Kerr 
and Co., Ltd., of Preston, for the whole of the 20 cars at £10,200. 
The Committee had recommended that an order for 10 cars should 
be given to the Brush Electrical Engineering Co., Ltd., at £5,085. 


Brighton.—The T.C. has accepted the tender of the 
Ericsson Ball Telephone Co., for an extension of the switchboard to 
2,088 subscribers, and 40 junction lines at £2,205. 


Bristol.—The tender of Messrs. Dick, Kerr & Co. for 


the supply of a continuous-current dynamo has been accepted by 
the Electrical Committee. 


Hastings.—The T.C. has accepted the tender of Cowans, 
Ltd., for a set of Andrews duplicate mains apparatus at £126. 


Salford.—The T.C. electricity department has accepted 
the following tenders :— 
ewarts & Lloyds, Ltd., for tubes and fittings. 
© chor Cable Co., Ltd., for leadless cables. 
Cullender's Cable & Construction Co., Ltd., for compound for н.т. joints. 
Howard Conduit Co , Ltd., for bitumen and asphalte troughing. 


D. Firth & Son, for an electric light installation at the Central Electric Car 
Shed, Pendleton. : ° 


Swansea.—The following tenders were received on 
December 3rd by the T.C. for the construction of the electric tram- 
ways in the town, and to the suburbs of Sketty, Brynmill and Port 
Tennant :— 

Blackwell & Co. .. TA . . 
J. G. White & Co. ee " To oe .. 72,997 
W. Grifſths. ee es oe ee ° о eo ee 73 715 
Underwood & Co... А 


The Council also accepted the tender of Dick, Kerr & Co. for the 
electrification of another section of the tramways at £11,345, and 
that of Callender’s Cable & Construction Со. for cables at £19,169. 
A German firm tendered at £17,717. 


Swindon. — The T.C. has 


(&ccepted) oe - 


LÀ 


accepted the following 


tenders :— 
Messrs. J. G. White & Co., Ltd., steel poles, overhead 
line, &c. .. e$ 5% wi en T m .. £4,164 8 7 
British Westinghouse Co., Ltd., traction switchboard  .. 750 0 0 


British Insulated & Helsby Cables Co., Ltd., tramway 


feeders, Kc. (including з two years’ maintenance) 1,190 9 0 


Todmorden.—The Corporation has accepted the tender 
of Messrs. Bruce Peebles & Co., Ltd., for one 150-kw. steam set, one 
75-KW. steam set, and one balancing booster set. 


War Office.—'The tender of Mesers. Bruce Peebles & Co., 
Ltd., has been accepted by the War Office, for two 400-н.р. slow 
speed continuous-current generators, 100 revolutions, directly 
coupled to Robey engines. 


Wednesbury.—The Corporation has accepted the tender 
of the National Electric Construction Co., Ltd., of London and 
Wolverhampton, for supplying and fixing the electric wiring and 
fittings in the Town Hall, the municipal offices, the Art Gallery, 
Public Baths and Free Library at the sum of £465. 


Westinghouse Contracts.—The British Westinghouse 
Co. has sold to the Maidstone Corporation, through Messrs. Davey, 
Paxman & Co, two 150-Kw. shunt-compound generators for 
coupling to Messrs. Davey, Paxmau's engines of corresponding size. 
These generators will deliver 300 amperes at 460—500 volts as shunt 
machines, and 275 amperes at 500—550 volts as compound 
machines. They will thus be available for either lighting or 
traction. 

The London United Tramways have given a further order to the 
British Westinghouse Co. for sub- station plant, including two 
250-K w. rotary converters, seven 100-kw. oil-insulated self- cooling 
transformers, a switchboard for the control of the above apparatus, 
and the necessary details. A large number of rotary converters are 
now going through the Westinghouse shopr, including 500, 800, 
1,200 and 1,500 xw. units for, inter alia, the District Railway, 
Metropolitan Railway and North-Eastern Railway. 

The Power Gas Corporation, Ltd., has recently placed an order 
with the same company for two 250-н.р. 3-cylinder single-ac 
producer gas engines, coupled to direct current generators o 
equivalent power. The engines will be installed at Dudley Port. 


FORTHCOMING EVENTS. 


Friday, December 11th.—At 8 p.m. Physical Society. Meeting 
Papers: “The Simmance-Abady ‘Flicker’ Photo 
meter," by Messrs. Simmarce and Abady ; “ Exhibi 
tion of a Conductometer,” by R. Appleyard. 

Friday, December 18tb.—At 8 p.m. “Holborn Restaurant (King’s 
Hall). Smoking Concert of the Electro-Harmonic 
Society, Mr. A. P. Trotter in the chair. 

Saturday, December 12th.—At 2 p.m. North of England Institute 
of Mining and Mechanical Engineers. Meeting. 

At 7.30 p.m. Glasgow Technical College Scientific Society. 
“ Steam Turbine Machinery,” by A. A. Wynne. 

At 8 pm. Electrical Trades Union. Smoking concert at 
Holborn Town Hall. 

At 7.30 p.m. West Hartlepool Scientific Society. Mr. 
D. B. Morrison’s Scheme for the Advancement of 
Apprentices,” by Wm. Kennedy. 

At2 p.m. North of England Institute of Mining and 
Mechanical Engineers. Meeting at Newcastle. 


Monday, December 14th.—At 7.30 p.m. Institution of Mechanical 
Engineers (Graduates’ Association). Paper by Н. 
Baker on “ Main and Auxiliary Steam Pipes for Power 
Plants.” 

Tuesday, December 15th.—At 7.30 p.m. Institution of Electrical 
Engineers (Manchester) Paper on Electric Trac- 
tion with Alternating Currents,” by A. C. Eborall. 

Wednesday, December 16th.—At 8 p.m. Society of Arts. Sir 
Wm. H. Preece on “ Science and Industry.” 

At8 p.m. Liverpool Engineering Society. 
“ Polyphase Working,” by Н. W. Wilson. 

At 7.30 p.m. Institution of Electrical Engineers (Bir- 
mingham). Prof. К. Threlfall, F.R.S., on Testing of 
Electric Generators by Air Calorimetry.” | 

Thursday, December 17th.— At 8 p.m. Institution of Electrical 
Engineers, Paper by P. V. McMahon on The City 
and South London Railway: Working Results of the 
Three-Wire System applied to Traction, &c.” 

At 7.30 p.m. Institution of Electrical Engineers (Leeds). 
Paper on Methods of Charging for Electrical 
Energy,” by E. H. Crapper. 

Saturday, December 19th.—At 3 p.m. Junior Institution of Engi- 
neers. Visit to the Walthamstow U.D.C. Electricity 
Worka. 


Paper on 


А 


NOTES. 


Fiscal Policy.— Business men of the electrical industry 
are as much divided on the Fiscal Question as other sections of the 
business world, and the meeting of the Tramways and Light Hail- 
ways Association, which is to be held at 8 o'clock to-night in the 
zooms of the Society of Arts, promises to be a lively one. Mr. 
Atherley-Jones, K.C., M.P. (the President of the Association), is to 
read а paper and submit a motion in support of the Free Trade 
view ; while others, leaders of the electrical industry, are expected 
to support Mr. Chamberlain’s policy. Sir Charles Rivers Wilson, 
G.C.M.G., is to preside. Many other men of note who are con- 
nected with tramways are also expected to take part in the debate 
which will end with a division. 


Royal Commission on London Locomotion.—TLe 
Royal Commission on Locomotion resumed its sitting under the 
chairmanship of Sir David Barbour at the Westminster Palace Hotel 
on Thursday last week. 

Mr. A. Harrison, A.M.I.C.E., borough engineer and surveyor of 
Southwark, advocated the removal cf costermongers and other 
obstructions from main roads and the provision of secondary streets 
for the relief of traffic. He thought the statutory powers now 
possessed by the Borough Councils over public highways should not 
be curtailed. The davgerous state of the roads in his district had 
been considerably enhanced by the running of the electric tram- 
ways of the L.C.C. in the London Road, Newington Butts, aud 
Kennington Park Road. 

In answer to the chairman, witness said his Borough Council 
wished to retain the vetoon tramways. They Knew the require- 
ments of the district, and would exercise the veto with great care. 
It was better for them to have the veto than to have to go to 
Parliament to oppose Bills. In auswer to Lord Ribblesdale, witness 
said that he considered the London County Council was in the sane 
position as a tramway company. The L. C. C. naturally looked to 
make their tramways pay, and would disregard other consideratior 8 
and would force any scheme they had through. Answering Sir J. 
Dickson-Poynder, witness said that where there were stopping 
places and crossings, the tramways impeded other traffic, but not 
where there was a continuous line of tramline and no stoppages. 

Mr. Norman Scorgie, borough engineer of Hackney, said that to 
abolish the power of veto would mean that the London County 
Council might proceed with any unwise proposal without consultir g 
the road authorities. Witness further stated that there was an 
absolute necessity for increased means of communication between 
the City and the North-east of London, and his Council supported 
the proposals of the North-East Suburban Railway, which wou'd 
=p opened up Waltham and Chequers Green for the working 
Olasses. 
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The Commission eat again on Friday last, when Mr. Levey, 
borough councillor, of Hammersmith, gave evidence. He pointed 
out the great congestion which existed in the district, principally in 
King iStreet, the Broadway, and Hammersmith Road, where the 
electric tramways of the London United Tramway were running, 
and in which streets were the terminal stations of the Central Lon- 
don Railway and the Metropolitan Distzict Railway. These roads 
required to be widened. Provision was made for the widening of 
Hammersmith Broadway in the London County Council's Tramways 
Act of 1903, in connection with the yunning of tramways across the 
thoroughfare. If, however, the contemplated tube railway from 
Hammersmith to Piccadilly was constructed, aud a terminal station 
was placed in the Broadway, as had been suggested, a further 
widening might be necessary, in which case the promoters of the 
railway should be required to bear the cost thereof. The congestion 
in Uxbridge Road might possibly be relieved by a re-arrangement 
of the tramway terminus, and it would undoubtedly ba lessened by 
an extension of the Central London Railway in a half circle to near 
Hammersmith Broadway. Witness suggested the provision of more 
trains by the North and South Junction Railway and by the South- 
Western Railway, and also further facilities to the City by the con- 
struction of an underground electric railway between Hammersmith 
and the City, vid Kensington, Knightsbridge, Piccadilly and Charing 
Cross. Replying to Sir F. Hopwood, witness said the question of the 
tramway termini being on private land had not been before, his 
Council. There was no doubt that the electric tramways caused 
congestion of traffic, although they served a very useful purpose. 
If a tribunal were appointed to deal with the traffic question he 
thought his Council would not object to surrender their tramway veto. 
Evidence was also given by Mr. J. Patten Barber, the borough 
engineer of Islington, and Mr. Alderman Eve, of Stoke Newington. 


School-leaving Certificates.—A conference was held on 
Friday last at the Westminster Palace Hotel, S.W., between the 
Consultative Committee of the Board of Education and repre- 
sentatives of the following professional bodies :— 

General Council of Medical Education of Registration. 
Institute of Actuarics, 

Institutefof Bankers. 

Iustitute of Chemistry. 

Institution of Civil Engineers. 

Institution of Electrical Engineers. 

Institution of Mechanical Enginecrs. 

Pharmaceutical Society. 

Hoyal Institute of British Architects. 

Society of Accountants and Auditors. 

The subject of discussion was the desirability and feasibility of 
the introduction of a system of school-leaving certificates for 
England. 


Electro-Chemical Industry—Chemical Trade War 
Ended, —'The North wich correspondent of the Financial Times says 
that it bas been ascertained authoritatively that the trade war 
between English, German and American manufacturers of bleaching 
powder, which has severely depressed the industry during the past 
12 months, has been ended, a working agreement having been 
arranged. The effect of this is already evident, the price of 
bleaching powder having risen to from £4 to £5 per ton, as against 
anything from £2 upward. The companies which have suffered 
most severely from the war are the Electrolytic Alkali Co., Castner- 
Kellner Alkali Co., and the United Alkali Co.” 


The Late Sir Frederick Bramwell.—On Friday last, 
at St. Margaret's Church, Westminster, a memorial service, which 
was attended by a very large and distinguished company of 
-engineers and scientists representing the great institutions and 
societies with which Sir Frederick had been identified either as 
president or member, was held. The service, which was simple 
and very impressive, was arranged for by the Institution of Civil 
Engineers, of which Sir Frederick was at one time president. 
The Dean of Westminster officiated, snd he was assisted by Canon 
Henson. The funeral took place at Hever Churchyard, near 
Edenbridge, Kent, the same day. 


We are informed that the business of “ Bramwell & Harris" will 


be carried on as heretofore at 5, Great George Street, Westminster, 
and also at the firm's offices at Edinburgh and at Cardiff. The name 
of the firm will remain unchanged. 


Institution of Electrical Engineers’ Dinner.—The 
fifteenth annual dinner of the Institution took place on Wednesday 
evening last, the President, Mr. R. К. Gray, in the chair, and was 
by far the most successful of these popular reunions that has ever 
been held. The company numbered close upon 500, and included a 
large number of guests distinguished in engineering, pure and 
applied science, art, diplomacy and commerce. The guest of honour 
was undoubtedly M. E. Hospitalier, President of the Société Inter- 
nationale des Electriciens, who, on rising to respond to the toast of 


his health, was received with an enthusiastic ovation which seemed 


well-nigh endless. "The entertainment was allthat could be desired ; 
the speeches were brief and happily worded, and the adjournment 
for social intercourse which followed was availed of to the utmost. 
Doubtless this feature of the programme, which was introduced for 
the first time last year, accounts for the greatly increased attendance 
an increase of nearly 50 per cent.! Further particulars will be 
given in our next issue. 

Yesterday was noteworthy in the annals of the Institution for 
the celebration of the 300th anniversary of the death of Dr. William 
Gilbert, of Colchester, by the presentation of & painting, showing 
Dr. Gilbert before Queen Elizabeth, to the Borough of Colchester. 
The account of this ceremony must also be deferred to our next 
issue, 


Personal.—The Gloucester Tramways Committee recom- 
mended the appointment of Mr. Edwin Edwards, A.M.I.E E., of 
Bradford, as general manager of the electric tramways; 116 appli- 
cations were received, and six candidates were selected to attend 
before a sub-committee on Monday last. 

The employés of the Yarmouth and Gorlestou Tramway Co. have 
presented an enlarged portrait of himself to Mr. G. Wright, on his 
retirement from the position of manager. 


A Novelty in Underground Conduits.— We recently 
had the pleasure of inspecting а novel and interesting piece of con- 
duit work, which was being carried out by Messrs. Berry, Skinner 
and Co., at the Neasden power station of the Metropolitan Railway 
Co. The system employed, after the preliminary excavation of the 
trenches, is to lay а foundation of concrete, on which are arranged 
а row of light steel pipes, kept in position by suitable wooden tem- 
plates. The pipes are in 7 to 12 ft. lengths, the ends being screwed 
into each other without any increase in diameter at the joints, and, 
after receiving an insulating coating,'consisting of a mixture of gra- 
phite and paraffin wax, to a thickness of about 4 in. (preliminary to 
being placed in position), the steel pipe line forms one continuous 
smooth tube. 

The fixing of а layer of pipes in position is followed by the 
ramming of concrete in between, successive layers being dealt with 
in thesame way, and the whole is allowed to set for two or three 
days. Steam is then passed through the pipes, and melts off 
the insulating and, at the same time, the lubricating coating, thus 
enabling the pipes to be drawn out, and leaving & continuous duct 
from end to end. 

Experience has proved the feasibility of withdrawing lengths of 
50 or 60 yards with ease, and lengths of 120 yards can be negotiated 
between manholes by drawing out 60 yards of pipe from each end. 

Curves can be negotiated without & manhole when necessary, and 
it i8 claimed that the system is an advance on those at present in 
use. Thesolid homogeneous concrete cable way is also claimed to 
be strong enough to bridge over subsidences of the sub-soil, and 
thus to diminish the difficulties usually met with in withdrawing 
cables from earthenware ducts after subsidences. As the whole of 
the work is built up on the site, the question of transport and 
breakage in transport is entirely obviated. We understand that 


this system of conduit work has met with an extended and successfal 


use, both on the Continent and in America. 


Lectures.—At a meeting of the Leeds and Yorkshire 
Architectural Society on December 3rd, Mr. Edwin C. Wallis, 
A.I.E.E. (a vice-president of the National Association of Electrical 
Contractors) lectured on Electrical Work as Affecting Architects.” 

At а recent meeting of the Helensburgh Scientific and Literary 
Association, Mr. Hugh Sheddon on 30th ult. read & paper on 
“ Practical Telegraphy." 


The University of London.—It is announced that a 
gentleman, who wishes to remain anonymous, has given, through 
Prof. Starling, the sum of £50,000 to University College, London, 
to be used by the Council of the College for the promotion of higher 
scientific education апа research at that institution. 


Electro-Harmonie Society.— On Friday, December 
18th, the next smoking concert of this society will be held at the 
Holborn Restaurant. Mr. A. P. Trotter will preside. 


Obituary.—We much regret to have to record the death 
of Mr. J. W. Curra, Technical Officer in the Engineer-in-Chiet’s 
Office, General Post Office. Mr. Curra, who entered the service in 
1881, was appointed in 1893 to the position which he held up to 
his death. Не was well known ав a most able officer, and his 
premature decease is deeply felt by his colleagues in the Depart- 
ment. 


Fog Dispersion.—Mr. J. W. Bradley, borough engineer 
of Westminster, reading about Sir Oliver Lodge's experiments on 
fog dispersion, wrote to the Professor to ascertain whether the street 
arc lamps could be utilised for the discharge of electricity in the 
streets for that purpose. Sir Oliver's reply was published in the 
Times on the 8th inst.; he explains that the difficulty lies in the 
insulation, ав а pressure of 100,000 volts was used in his experi- 
ments, while the power required is trifling. А much lower voltage 
would do in tbe neighbourhood of walls or other earthed surfaces. 
Bir Oliver considers that the right remedy for fog lies in the 
suppression of smoke, but he believes that something might be done 
in the way of fog dispersion, pending reform in our methods of 
combustion. 


THE CENTRAL STATION ENGINEER. 


Tun Brighton T.C. has increased the salary of Mr. Манан, assis- 
tant tramway engineer, to £4 per week. 


a Mr. S. WHITEHOUSE, of West Bromwich, has been appointed 
gub-station assistant by the Walsall Corporation, in place of Mr. В, 
WALKER, who has resigned. 


Mr. І. B. HoaaBTH, assistant engineer City of Hull electric 
lighting station, has been appointed assistant engineer to the Ebbw 
Vale Steel and Iron Co., Ltd. (В. Wales.) 
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NEW COMPANIES REGISTERED. 
Durham and District Electric Traction Co., Ltd. (79, 285). 


— This company was registered on November 30th, with a capital of £30,000 in 
£1 shares, to carry on the business of carriers of passengers and goods, elec- 
tric and general engineers, electricians, contractors, whartingers, agents, manu. 

facturers of and dealers in railway, tramway, electric, magnetic, galvanic and 
other apparatus, mechanical and chemical engineers, suppliers of light, heat, 
sound and power by electricity, galvanism, magnetism, compressed air, gas, 
steam, oil or otherwise, &c. The first subscribers (each with one share) are :— 
W. J. Greer, 58, South Eaton Place, S. W., director: G. J. Somerville, Donington 
House, Nortork Street, Strand, W.C., electrical engineer; Н. S. Day, 33, Smith 
Square, S. W., director of Tynemouth Electric Traction Co., Ltd.; C. L. 

Robertson, 14, Vicaruge Gardens, Kensington, W., director; A. B. Gridley, 15, 
Worsley, Hampstead, N. W., secretary; G. O. Hor, Donington House, Norfolk 
Street, W. C., electrical engineer; and C. H. Godward, Donington House, Nor- 
folk Street, W. C. Fo initial public issue. The number of directors is not to be 
less than three nor more than seven; the subscribers are to appoint the first; 

qualification, one share: remuneration, £50 each per annum, and 5 per cent. of 
the dividend paid on ordinary shares, divisible, Registered oftice: Donington 
House, Norfolk Street, W. C. 


Electrophone, Ltd. (79,302). —This company was registered on 
December 2nd, with acapital of 415,000 ЫР 10s. shares, to acquire the under- 
taking known as Flectrophone, Ltd., " to adopt an agreement between the 
said old company and A. Anns and Н. 8. J. Booth (the liquidators thereof) of 
the first part, the National Telephone Co., Ltd., of the second part, and this 
company of the third part, to manutacture and deal in telephone and all 
apparatus, appliances, implements, works and things connected with tele- 
phonie communication, or with the generation, distribution, supply, accumu- 
lation and employment of electricity, dc. The first subscribers (each with one 
share) are:—F. E. Dommersen, 70, Sotheby Road, Highbury Park, N., 
accountant; P. Warnford Davies, 623. Fore Street, E.C., manufacturer; N. E. 
Maltass, 61, Burlington Road, W., insurance manager; E. B. Koopman, 4, 
Denman Street, W., merchant; ЇЧ. W. Russ, 11, Queen Victoria Street, E.C., 
electrica] engineer ; A. Butts, 37, St. Mary's Mansions, Maida Hill, W., director; 
and G. S. Beeching, 45, Upper Baker Street, N. W., stationer. No initial 
public issue. The number of directors is not to be less than three nor more 
than eight; the subscribers are to appoint the first; remuneration as fixed by 
the company. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tum Wrexham undertaking has made con- 

Wrexham siderable progress in output during its second 

: Municipal year, the units sold having increased by 52 per 
Electrie Supply. cent. Unfortunately, the percentage of works 
cost to revenue has risen substantially, and this, 

coupled with a decreased revenue per unit, has tended to diminish 
the gross profit for the year. The department cannot hope for a 
very extended lighting business, and its exceedingly poor load factor 


would suggest the necessity of closer attention to motive power 
supply which is as yet practically untouched. The charges are :— 
For private lighting, from 6d. to 43d., according to quantity; for 
power, 3d. to 14d. per unit. Mr. W. Sillery is the resident electrical 
engineer. 

GENERAL STATEMENT. 


For year ending March 8lst— 1908. 1902. 
Total capital expended ... -— . £23,416 £21,178 
Number of units sold— 
Private supply . E $a si 79,425 46,924 
Public lighting .. ous : 53,390 40,042 
Total number of unite sold . 132,815 86,966 
Equivalent No. of 8-с.Р. lamps connected 9,800 — 
Number of public lamps  ... m eee 44 43 
Maximum load in ку. ios sat 85 350 150 
Revenue account 
Gross revenue Р s А £9 414 £1,866 
» expenditure 85 M see £1,664 £1,134 
» profit iis з eee ase £750 £732 
Average price obtained— 
Private lighting... eee eis 4:84d. 5:57d. 
Public lighting ... 5% P РЕ 3 24d. 3°79d. 
REVENUE ACCOUNT. 
1903, 
Gross. Per unit. 
By sale of energy .. s .. £2,283 413d. 
Sale of cable, lamps, &c., fees and premiums . 131 23d. 
Gross revenue £2,414 4:364. 
Costs оғ PRODUCTION. 
Gross. Per unit. 
Coal . yss o T . £173 31d. 
Steam from destructor s 150 27d. 
Oil, waste, water and engine room stores 98 18d. 
Wages incurred in generation and distribution 280 50d. 
Repairs and maintenance of buildings, machinery 
and plant, cost of wiring materials, &c. $us 490 '89d. 
Works and distribution costs .. £1,191 2˙15d. 
Repairs, attendance, &c., public lamps... sas 122 22d. 
Rents, rates and taxes ө 33 06d. 
Management expenses, salaries of engineer and 
clerical staff  ... 808 239 43d. 
General establishment charges, insurance, law, 
printing, and stationery - - 79 14d. 
Total works costs ... ... £1,664 3 00d. 
PROFIT STATEMENT. 
To interest on loans, bank overdraft, &c. ... vs £738 
Sinking fund for loan repayment ... hs з 572 
Deficit on year's working ... $us b —560 
Gross profit 995 з sa £750 


^ 


t 


The gross profit for the year is only some £18 in excess of last 
year’s amount, financial charges are higher, and as a result the 
deficit amounting to £560 is somewhat greater than in the previous 
year, 


. THE returns of the Halifax undertaking for 


Halifax the past year show a rapid return to the profit- 
Municipal able working conditions of 1900-1. During the 
Electric year the department has earned an increased 
Supply. revenue, by some £4,430 over the previous 


year—with some £500 only, increase in working 
expenses, and the gross profit has advanced correspondingly. 
Following, on the comparatively small increase in working 
expenses, the cost per unit shows a satisfactory decrease of 1d., and 
now stands at 1 22d. The position of the undertaking during the 
past few years will be gathered from the following figures :— 


—_—————— — 2 — — — — 


8.00.1. lamps 


| 

ae vee с connected. Fip Expenditure. Surplus. 
1899-1900 | 1,371,333 | 45,403 | £16,069 | £10,580 | £5,489 
1900-1 1,895,667 58,770 19,082 14,742 4,340 
1901-2 2,557,548 71,210 24,731 24,031 7007 
1902-3 3,187,369 81,562 29,162 14,189 4973 


* £1,755 transferred to sinking fund suspense account іп 1901-2, 


The prises charged are :—For private lighting, 3d. to 4d. per B. T. U 
for lighting purposes according to consumption, and 2d. per B.T.U. 


for power, with discount. For tramways, 113d. per unit net. Mr. 
W. M. Rogerson is the borough electrical engineer. 
GENERAL STATEMENT. 

For year ending March 8lst— 1908. 1902, 
Total capital expended... T . £214,057 £200,466 
Number of units sold— 

Private supply .. T Suy 758,892 616,072 

Traction .. iss se т . 2,029,183 1,864,107 

Public lighting. A 208 isi 99,294 77,369 
Total number of units sold . 3,187,369 2,557,548 
Equivalent No. of 8-c P. lamps connected 81,562 71,210 
H.P. of motors connected ... .. 294 H.P. — 
Number of public lamp 2% .. — 69 are 65 arc 

100 inc. 120 inc. 
Maximum load in Kw. — vus ds 2,143 1,650 
Revenue account— 
Gross revenue ... m lax s... £29,161 £24,731 
» expenditure - eee .. £16,193 £15,691 
» profit Gas - ess £12,968 £9,040 
Average price obtained— 
Private lighting T eee Жу 35d 3 44d. 
Public lighting ... ia: T" Т? за. 3d. 
Traction ... ES A ses а 17d 1°87d. 
REVENUE ACCOUNT. 
Gross. Per unit. 
By sale of energy ... ive «29 js *. £28,673 2:164, 
Meter, motor and property rents, &с. ... tes 488 "04d. 
Gross revenue 885 oF . £29,161 2°20d. 
Совт оғ PRODUCTION. 
Gross. Per unit. 
Coal . " “з £5,979 4d, 
Oil, waste, water and engine room stores waa 978 ова. 
Wages incurred in generation and distribution 2,492 '19d. 
Repairs and maintenance of иши кашау, 
and plant... " ins we 2,774 '21d 

Works and distribution costs 8 . £12,123 93d. 
Rent, rates and takes .. 1,547 11d. 
Management expenses, salaries of engineer and 

clerical staff 830 06d. 
General establishment charges, insurance, law, 
printing and stationery... bis T 1,593 12d. 
Total works costs ^. £16,193 1:22d. 
PROFIT STATEMENT. 

Interest on loans, &c. ... aa mm e £6,972 

Sinking fund ... ТТ D 1,023 

Balance transferred to renewals fund. 5% 4,973 

Gross profit £12,968 


On the year’s working the department earned a gross profit of 
£3,900 in exceas of the previous year, and this, after meeting finan- 
cial charges, leaves a surplus of £4,973, which was transferred to 
the renewals fund, which now has a balance of £7,698 standing to 
its credit. 
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CITY NOTES. 


India-Rubber, Gutta-Percha & Telegraph Works Co. 


TuE directors’ report for the year ending September 30th, 1903, to 
be presented at the meeting to be held at 106, Cannon Street, E.C., 
Tuesday, December 15th, at 12 noon, reads :—, 


The accounts show, after provision for doubtíul debts, & net profit for the 
past 12 months of £54,568 16s. 31. Adding £62,361 11s. 7d. brought forward, and 

educting £12,500 interim dividend paid in June, there remains в disposable 
balance of £104,430 7s. 10d. The directors recommend the distribution of a 
dividend of 15s. a share, free of income-tax, amounting to £37,500, making, with 
the interim dividend paid in June, а total payment of 10 per cent. for the year, 
and leaving £66,950 7s. 10d. to be carried forward. The general business shows 
а falling off when compared with last усаг. То а great extent this is due to the 
general depression existing in trade, as a result of which competition has been, 
if anything, kcener than usual. "The cable to connect San Francisco with the 
Sandwich Islands, referred to in the last report, was laid for the Commercial 
Pacific Cable Со. by our cable steamer Nilrertown on January Ist last. The 
Dacia and the Buccaneer have been employed in cable repairing work during the 
year. The works at Silvertown and Persan have been maintained in their usual 
state of ећісіепсу, and extensions continue to be made. The company's Act 
for the amendment of the memorandum of asscciation received the Royal 
Assent on June 30th last. The ground lease for aterm of 281 years of Cannon 
Street premises has been purchased. The company holds a considerable 
interest in the Palmer Tyre, Ltd., and has designed a new motor буге which 
attracted a good deal of attention at the recent Stanley Show. 

The directors regret to report the death of their much esteemed colleague of 
20 years’ standing, Mr. Abraham Scott, which took place on the 19th nlt. Mr. 
Thomas John Lloyd passed away on December 24th, а year асо. Mr. Lloyd 
had been connected with the company since its formation in March, 1864, and 
had been promoted from one post to another until he occupied the position of 
secretary and «accountant at the time of his death. Mr. A. P. Crouch and Mr. 
E. C. Geale have been appointed respectively secretary and accountant. Mr. 
John Bailey, also connected with the company since its formation and who was 
for about 85 years the works manager at Silvertown, has retired from active 
Bervice as from October Ist last, a retirement well earned after a long period 
devoted to the company's interests. Mr. Bailey was succeeded by Mr. P. M. 8. 
Brodie, who has been with the company since 1572, Colonel A. Weston Jarvis, 
having returned from military duty in South Africa, was re-appointed a 
director, and Mr. John Young Buchanan, became an extraordinary director. 
Major Leonard Darwin and Mr. Charles H. Moore retire by rotation, and offer 
themselves for re-election. 


Nernst Electric Light, Ltd. 


THE directors’ reportito be presented atthe fourth annual meeting 
on Tuesday, December 15th, at the Westminster Palace Hotel, at 
2.30 p. m., reads :— 


The directors have pleasure іп gubmitting the report and balance-sheet for 
the year ended September 30th, 1903, showing the profit resulting from the first 
complete year’s trading. The return of lamps sold in the company's districts 
as well as in England, during the period under review, shows an increase, and 
the working expenses have been further reduced. As the experimental shops 
and laboratory have been closed, owing to the altered policy of the company, 
the directors acting on the advice of their auditors, have added the sum which 
previously appeared on the balunce-sheet under these headings to the develop- 
ment suspense acccunt, which thus stands at £17,355 18. 1d. As itis clear that 
а considerable proportion of the above will have to be met before future profits 
can be distributed, the directors are of opinion that the balance is not available 
for dividends. The board consider that the shareholders would be acting 
wisely in reducing the capital of the company, во that it might represent more 
accurately the available assets. As already announced, the scheme formulated 
by a section of the shareholders commends itself to your directors ав an equit- 
able basis for distribution between the two classes of shares. The directors 
regret to announce the retirement of Mr. Hugo Hirst from the board; Mr. R. J. 
Wallis-Jones and Mr. A. M. Oppenbeimer have been elected as directors, The 
retiring director is Mr. J. G. Dalzell, who offers himself for re-election. The 
auditors, Messrs. Deloitte, Dever, Griftiths & Co., retire, and being eligible, offer 
themselves for re-election. 


Power-Gas Corporation, Ltd. 


THz meeting of this company was held on 3rd inst. at Westminster 
Palace Hotel. 

Sir Henry H. Fow er, M.P., in moving the adoption of the 
report, said that the corporation were securing considerable con- 
tracts both in this country and abroad for new installations, and 
extensions of existing installations, under their patents. The 
practical result of the accounts was to show a profit on the year's 
business of £13,082. The board proposed to pay £2,000 off pre- 
liminary expenses, to pay a dividend at the rate of 5 per cent. per 
annum upon the ordinary shares, absorbing £9,388, and to carry 
forward £1,693— slight increase on last year's figure. The com- 
pany's progress was slow. The engineering world was waiting to 
see the result of plante that had been started and to see the pro- 
babilities of the greater development of large раз: engines. The 
company’s managing director had reported that it was gratifying to 
see that many important firms in this country had now entered the 
field of the manufacture of this class of engine, and a great deal of 
the company’s prosperity depended upon their success. 


Electric and General Investment Co.— Interim divi- 
dends have been declared as follows :—At the rate of 6 per cent. per 
annum on the preference shares for the six months ending 3186 
inst., being 3s. per share, and at the rate of 10 per cent. per annum 
on the capital paid up on the ordinary shares, being 1s. per share 
for the six months. 


Stock Exchange Notice.— The Committee has ap- 
pointed Wednesday, December 16th, а special settling day in:— 
Havana Electricity Co., Ltd.—15,000 shares of £10 eacb, £8 paid, 
Nos. 1 to 15,000, and has ordered same to be officially quoted. 


British Electric Traction Co.—The directors have 
declared the interim dividend to September 30th last, on the ordi- 
nary shares, at the rate of 6 per cent. per annum, being the same 
rate as in preceding years. 


STOCKS AND SHARES. 


Wednesday Evening, 

Now that the Stock Exchange has entered upon the final settlement 
of the year—a settlement embracing the Christmas holidays—the 
chief feature of interest is how steady prices can be kept over what 
is the most difficult part of the year as regards money. The revival 
in business promised for the current month is once more dated 
forward, but members of the House whose lines lie in investment 
departments are not grumbling as much as usual about the absence 
of orders, and in spite of the disappointing nature of the Board of 
Trade returns, the public shows a little disposition to look more 
favourably upon Industrial and similar securities. For this the high 
yields obtainable in so many cases are, no doubt, partly responsible, 
while a certain measure of satisfaction is also felt at the knowledge 
that Government borrowing in connection with the recent war has 
just come to an end with the payment of the final instalment upon 
the Transvaal 3 per cent. guaranteed loan. | 

In the Electricity Supply section, City of London Ordinary are 
another } up, having gained the fraction that Charing Cross has 
lost. Notting Hill shares advanced 4 on dividend considerations, 
and Westminsters are inclined to rise by reason of the attention 
that is being directed to the cheapness of the shares as an invest- 
ment. Metropolitans continue at 18, unmoved by the petition that 
is being circulated in Marylebone with the object of in some way 
evading the payment due tothe company by the borough authorities 
under the terms of the recent arbitration award. In the market 
this agitation is regarded with astonishment, the view being taken 
that, having agreed to arbitration as the best way for settling a 
very delicate question, both sides should acquiesce without making 
much ado, however repugnant to either party the decision might be. 

Home Railway stocks brightened after being mostly in the 
dumps. In the circumstances, it is pleasant to record a further rise 
of a point in Central London Ordinary. Metropolitans and 
Districts are both slightly lower on the week, the. falls in theses and 
the advance in Central London Ordinary having the same cause for 
their mainspring. City and South London has!dropped to 484, 
and again the dividend pessimisms have come into play. 

British ‘Electric Traction Ordinary are a better market at 12 on 
the dividend of 6 per cent., having followed the Preference in their 
last week's rise of +. The Debenture stock is being done at 122%. 
Buenos Ayres and Belgranos are advancing in favour in consequence 
of the remarkable rise in Argentine railway stocks. The Ordinary 
shares now stand at 3:, the A" and “В” Preference; at 5} and 5 
respectively. Perth Electric Tramway Debenture stock was bought 
at 102 а few days ago, and North Metropolitan shares found а 
market buyer at 25, London United Tramways issues are 
unaltered, and Dublin United Trams keep at 124 and 154 for 
Ordinary and Preference respectively. The Dublin Co. is ordered 
to pay £1,000 damages to a lady recently injured on their system. 

Fresh weakness in British Westinghouse Preference has lowered 
the price of the shares to 44, and business is being done on this 
basis. There seems to be no assignable reason for the fall, which 
now assumes unpleasant proportions; the delay in announcing the 
dividend, as we remarked a fortnight ago, is not at all relished by 
some of the proprietors, but as the notification is hourly expected, 
it may possibly have been made before these lines see print. 
Crompton Debentures are down 1 per cent., and Electric Constrac- 
tion Debenture has gained the same amount. India-Rabbar shares 
have been in demand upon the excellent report just issued by the 
company, and are 108. to the good. Several of the Alkali shares 
hardened upon the news that the trade war has come to an end. 
United Alkali Preference are 8, and the Debentures about 100, 
while Electrolytic Ordinary improved a shade to 10s., the Pre- 
ference being some 5з. higher than the junior shares. 

Amongst Telegraph securities, Anglo-American Deferrad has 
dropped a further }, the other two issues of the company remaining 
steady. The Preferred is in very short supply, and ths dealers 
find themselves hard put to it to get the stock which they have 
sold. A fair amount of Ordinary came to market not long ago, 
but this is undergoing conversion, and the scarcity >t Preferred is 
strongly marked, although the quotation has not been allowed to 
reflect it. Direct United States Cable shares are down 1, although 
there is a talk of a revivification of the Yankee Market which should 
benefit the cable companies if the prophecies mature. There is no 
alteration among Eastern descriptions beyond a point rise in 
Eastern Telegraph 4 per cent. Debenture. In the Telephone list, 
National Deferred recovered after going a couple of points easier, 
and the 34 per cent. Debenture stock braced up a shade to 97. 
Orientals continue quietly firm. 


Commercial Cable Co.—The directors have declared a 
quarterly dividend of 2 per cent., payable on January 2nd, 1904. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closin ol Business done 
Present or | Dividends for the last DEDE week ended 
МАМЕ, Quotations otations 
Issue. | Share. three years, Deo. 2nd. чоон 9th. эе 
67,100 African Direct mot болу: 4 % Debs. se 0 ee ee ee 100 ee ee ee 99 — 108 99 —108 se 
000 Amazon Telegraph '8 shares Nos. 1 to 25,000 ee ee ee 10 se ee ee 24 84 24— 84 oe ee 
119,700; Ро. до. Debe, Nos. 1 to 1,950 Rel. 100 = 5 б 70 — 80 70 — 80 is $ 
788,840 | Anglo-American Telegraph ae RM E sa ыз .. | Stock | Bj 61s. 60/6 49 — 52 49 — 52 391 > 
8,106, Е до. 0. 6 % Pref, vd v гы ia .. | Stock | 6 6% s 92 — 94 92 — 94 ӨЗА 921 
8,105,580 Do. do. do. Deferred we. eS m s .. | Stock | 5s. 2s, 1/- 71— 8} 74— 8 1% ті: 
44,000 Chili Telephone, Nos. 1 to 44,000 ee eet oe ее ee ee 6 5 5 6% 4 5l 4 54 Hex шы 
XU Commercial Cable W .. | $100 8% 8 8 € 145 —155 145 —155 © 
1,841,909 Do. do, Sterling 500 year 4 Deb. Stock Red. bs .. | Stock «a Es TY 90 — 93 90 — 98 924 914 
16,000 Cuba Telegraph oe ee ee es ae ee ee ee 10 44% 4% 64% 7 — 8 7 — 8 90 Ы 
19,981 | Dir Beenie те a PM SX ee р 4% 4% | 4% pu 183 p 183 ve 
ec elegra a E ica es PS ee es b - ee 
6,000 Do. do. 10 Cum. Pref. ee ee ee ee b ee ee ee 7 — 8 — 8 . ee 
160,10: | Direct United States Cable? .... 0 83% | 88% | 34% 101— 02 10 — 103 io ͤ 
, rect Up tates e К ES — 1 — 
87,800 Direct West India Cable, 87557 Reg. Deb. within Nos. 1 to 1,200, Red. | 100 .. .. Z 99 —102 99 —102 .. 
4,000,000 Eastern Telegraph, Ord. S Sev Ск. Сак .. | Stook | 7% | 1% | 7% | 122—127 122 —127 124 122 
1,965,565 Do, 84 од Stock е ео ee ее 100 ee ee ee 84 = 87 85 — 88 S74 &6 
1,684,645 Do. 4 % Mort. Deb. Stock Red. .. | Stock M и 25 105 —108 105 —108 1063 ЕЕ 
800,000 | Eastern Extension, Anit aliak, and China Telegraph $e cud 10 1% | 196 7 ll — 114 11 — 114 113 11 
890,000: Do. 4% De tock Btock ee ег ee 105 —108 106 —109 ee БЕ 
900,000: Do. do. Reg. eia, 4% Debs. (Mauritius Sub.) 1 to 8,000 | 95 ae T . 99 —102 — 99 —102 .. x 
180,227 | Globe Telegraph and rust. AM às ча Р 55 10 53% 5196 - 84 8 8i 88 872 
190,049 Do. do. 6% Premn . 10 a T 5 124— 18 194— 18 nj: 12] 
150,000 | Great Northern Telegraph, of Copenbag т 10 15% | 15% | 19% 25 — 96 25 — 96 n 
62,5003 { Halifax and Bermudas Cable, 44 % lst uda дар) 100 " » d 99 —102 99 —102 za > 
17,000 | Indo-European Telegraph 20 ee ев |109% |10% | 10% | 87 — 40 87 — 40 
100,000: | London Platino-Brazilian Sep 6% Debe e 0 >. | 100 2 7 J 98 —102 98 —102 
1,088,888 | National Telephone, Pref. 8 oe 05 05. o] 100 5% | 5% | 6 7 101 —103 101 —108 108 102 
1,966,667 Do. Def. Stoc i. si E e is ..| 100 “5 bs 44 78 — 81 78 — 81 796 77 
15,000 Do. do. 6 Cane ist Pref. .. x Ja ix ,..| 10 6 6 e 18 — 14 18 — 14 14 13g 
3,950,000 no фо. d Sume Ind nee ix 00 ls d " Н б г ae pr 163 — p ü 
А o. on-cum., 8rd. «4, 2 to 000 .. 5% = 
000,000: no до. B4 % Deb. Stock Red. і s d v Stock Bà 84 84 95 — 97 96 — 98 2 
600,000 do. 4 95 Deb. 8tock Red. а .. | 100 4 4 4 102 —104 102 —104 1083 d 
179,813 ооа Telephone and Elec. Nos. 1 to m 50, tally paid xe. (жа 1 6 6 6 13— {i H— 38 . I 
59,000 Do. do. do. 6 Cum. Pref. e ve ee 1 ee ee ee р 1 eo "77 —u— ee ee 
100, 0003 Pacific and European тен 4% Guar. Debs., 1 to 1,000 ` "à vs 100 ee oe ee 97 —100 97 —100 ee ee 
11,889 Reuter’s ee ee ee ee se ee ee ee 8 5% 5% ee 64— 1% 64— Tå oe se 
8,808 | Submarine Cables Trust si е -— es aia as .. | Cort. EN аә ЕЕ 116 —121 116 —121 M 22 
68,000 | United River Plate Telephone JFF 6 1% | 19$ | 1 X 6 6 5$ 58 
40,000 Do. do. 5 % Cum. Pref, Nos. 1 to 40,000 .. 5 os ee T 53 5 z zm 
179,941: Do. до. 5 Debe. es ee ee ees * ee Stock ee ee oe 104 —107 104 —107 ee ee 
16,600 | West African Telegraph, Shares 10 ae э» 2% 5— 6 5 — 6 is 4x 
150, 000 | West Coast of Amero, 4% Debs., 1 to 1,500 guar. by Bras. Sub, Tel. 100 УР - we 95 — 98 95 — 98 és e's 
967,080 | Western Telegraph, Ltd., aca 207, 990 sG. VA. EY 10 1% | 79$ | 7% lij— 124 11j— 12} 194 12 
76,0001 Do. 4d Debs. $nd series, 1906 ee es ee 100 ee ee ee 100 —108 100 —108 100 ee 
400,000 Do. do 0. Deb. Stock Red. ee ee ае ев 100 ee ээ ee 98 —101 g8 —101 ee ee 
98,821 Nest India and Panama ei Аий vs Vs NET. a 10 196 oe ag — в T~ vx - 
84,568 Do. do. do. 6 Cum. lst Pref. ee ee 10 ез ee ee — è — PU 64 ee 
4,669 Do. do. do. : Cum. 2nd Pret. ee 10 ee ee ез 4 — 5 4 —. 5 b ee 
80,0003 Do, do, do, Debs., Nos. 1 to 1,800 ee 100 ee ee ee 101 —104 101 —104 ee ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


90,000 | British Aluminium 7 % Cum. Pref. .. э э ER 10 x а sx 44— 53 4$—; 54 . . 2 g.. 
800,000 Do. do. 5% 1 1st Mort. Deb, Btock Red, ee T ee | Stock $a ee bs 88 —.92 ` 88 — 92 ACH - 
100,000 | British Electric Tractio e 05 o. | (10, | 9% 9% 8 114—„12 114— 1; 13» 11 
100,000 Do, do. " 6 % Cum. Pret. PER T 810 zey ood ee 114 — 112 114— 11 1111 114 
600,000: | Ро. до. Б % Perpetual Debenture Stock .. Stock vs ii BA 130 —123 ; 120 —123 1224 | 121 
100,000 | British Insulated and Helsby Cables e, 0 5. e e| 5 |156% 110% 10 % 6 — 64 6 — 6} 4 oe 
100,000 Do. do. 6 96 um. Pref. ee ee ee es 6 ee ee ев Б1— 5i 5}— 54 oe ee 

60,000 Do. do. “%, lst Mort. Deb, Red... ee ее ee 100: ee ео эе 108 —108 108 —108 е oe 

60,000 SBrowets, Lindley & Co., Ord. .. $47 de. Uv av wi 8% | ‘Nil Ps ў è АДЕ; H ss " 

50,000 Do. do. 6 % Cum. Pret. ee ео ee ee £1 6 6 96 oe 1 to 15/ à- TOR os ee 
106,781 Е Electrical Engineering, Ord., 1 to 106,781... .. .. os a b Nil Nil o 1— 11 si . 
160,000 Do. do. Non-cum, 6 % Pref. .. .. .. 3 6 B 96 6 96 11— 1 951 4— 11 zà ae 
195,000; Do. до 1$ 96 Perp. b. Stock . ee ee Stook ee ee ee 97 —100 19 —100 : e . ee 
125,000; Do. 44 % Porp. па Deb. Stock ee ae Stock ee ee LI (84 — 89 ‚ „84 — 89 ее ee 

85,000 | Callender’s Cable Construction shares T .. ee ee б 15 20 15 11 — 12 11 — 12 З oe 

40,000 Do. do. do. Б % Cum. Pret. P 6 "S s - 52 do 53 

90,0002 Do, do. do. 44 96 1st Mort, Deb, Stock Red. | Stock © T T 106 —110 106 —110 v 

1,860,014 Central London Railway, Ord. Btock ee ee ee ee ee Stock ee 4% 4 92 — 95 ; 98 — 96 944 * 
494,098 Do. do. 4 96 Pret. Stock oe oe ee ee ee Stock ee 4 4 99 —102 4 99 —102 ° 
494,998 Do. do. Def. do. эе ee ее ee es Btock ee 4 & 4 96 wer 99 2:9 * 99 98 
1,880,000 | City and South London Railway ve E és эе sò Stock | 1} 2 8} 49 — 61 47 — 50 49 474 
85,000 | Crompton & Oo., aus 8500... 5 8 8 14% 5 1j— 2 42 — 2i Và 
e 8 Ort. Е. (T) о an TEN те ees т 
100,000: { 901 to 11,000 of £50 red. ? ee oe es ee 100. 104 ,,. #9 168 es ә 

09,261 | Edison & Swan United Elec. Light, „A shares, 48 paid, 1 to 99,961 (5 Nil is 20 — 17 0— 1 T - 

17,189 Do. do. 121 shares, 01—017,189 .. 45 Nil 2 91— 2 E [ 81— 2 ein i Я 
644, 0281 Do. do. 4% Deb. Stock Red. ь100 |4... | oe SQ RAT u|: R-n 723 | 723 

, Do. do. 6% and Deb. Stock Prov. Certs. ‘all pd. 100 sS E, ras .. 2 76 — 81 [ ,76 — 81 si 
112,100 {Electric Construction, 1 к 112,100 Sx se ж» ee 6 6 | 6% |о, 1 12, , 1— 1} “+ 

81,800 | Do. do. 1% Cum. Pref., 1 60 81,890 .. 2. 2 „. : COE pec KP c 8 i: 

84,5001 | Do. do. 4 % Perp. ist Mort. Deb. Stock S0 [| Stock | 5°... i 97 —100 [4| (97 —100 994 | 984 

25000 | General Electric 00; (1900), 5% Cum. Prem. | :10 5% | 56% | 595, | р 92— 10 ‚ 9#— 103 1d i 
900,000 Do. 4% Mort. Deb. ee es ae ee Stock. ees 2 296 — 99.0 196 — 99, es 

85,000 | Henley's (W. T. S Telegraph Works, Ord. ОПО il] Ss 20% 1909; % / | 4—15 (14 — 15 14 5. 

85,000 Do. do. 4 Korte eb. : Е 25 44% Ве 85 об — bj f5- 54 

48,060 до. ort. Deb. Stock ..  .. Stock к e .108 —112 д. 08 —112 dis T 

50,000 India-Rubber, Gutta-Percha & Telegraph Works OEC 10 |109 |109 |10% | 4 18 — 19 164 — 194 184 
greg ui Do. "ree do. as do. 4 % 1st Mort. Deb. | 100: ы is ii x оса, E. mc m Р 
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MARKET QUOTATION 8, Wednesday, December 9th, 
N — aie e he а, OE "WV. 
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a "n —.— t. * Per owe oa .. y ” Rod * уб) LEE t. е => 
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© Dad Caustic (7 per ton £24 m Manganin Wire No, . ve per lv. —— 
a Bisulphuwe per ton £86 г; g Mercury per bot, 6 
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A Dm | "m |: H и | рЫ 
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928 Wire, 8.. Ж, .. per Ib, d. à LM sly 10 bs, Russian ++ per Ib, 
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Locality, ending the wee k. Total to date, |; use open, | 
— a SOA E SA 
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Bradtord ee LET — — „ "M — 41 +4 Cardiff .. „ ”„ 28 1,794 +287 
Brighton 6 ‚ 712 33,936 m a — Chatham & District Со, Dec. я | —— Mu 
Bristo , + bp = e Dover .. . .. " * 
Burnle Н 774 +142 — ењ і en Dublin — „+ * | " 4 4,059 x 81 
-21| 165 | +10! 68540 20 — EenHam.. ., р 8 $29 | 4198 
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27 | 99 | + 61! 4199 + 5 852 + 2/4 | Пкевов 1; o Y » 2| 122] — 
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THE BRITISH ASSOCIATION, 
SOUTHPORT, 1903. 


THE RESISTANCE OF ROAD VEHICLES TO TRACTION. 
(Continued from page 841.) 


II.— Suggestions by Mr. J. B. Diplock. 


The following suggestions with regard to trials of wheels for 
heavy traffic were submitted to the Committee by Mr. B J. Diplock 
(member) at a meeting held at the Bociety of Arts, London, on 
Friday, May 15th, 1903 :— 

Assuming that: 

1. All wheels are coned or' straight in cross-section ; 

2. All roads are arched or flat in cross-section ; 


3. It seems evident that coned wheels on flat roads (fig. A), or 


flat wheels on arched roads (fig. B)— 


cause increased road resistance in proportion as the wheels are. 


coned ог the roads arched in relation to each other, and that the 
same result is caused by inequalities in the road surface—viz., that 
wide tires do not obtain an even bearing throughtout their entire 
width, except on very soft and yielding ground. 

Starting from the above statements, and as the results of long 
experience and observation, he had come to the conclusion tbat for 
heavy traffic, wheel tires of more than, say, 9 in. in width bave, in 
practice little or no material value as tending to reduce road re- 
sistance or damage to the road surface, and he suggested that 
experiments might be carried out with a view to testing the accuracy 
of this conclusion. 

Assuming that 9 in. were adopted ав а ux ful maximum width of 
tire for heavy haulage on average;roads, he submitted the following 
theory :— 

1. Thatthe supporting power of а road is limited by the cohesive 
friction of the road molecules or particles against each other. 

2. That this supporting power limit varies very considerably 
&ccording to the material used ín constructing the road and the 
moisture absorbed in the road. 

He would be prepared to find that road resistance up to certain 
limite of weight on each wheel (for each class of road) varies 
курыш in direct proportion to the increased weight on each 
wheel. 

He was of opinion, however, that if this limit of weight per wheel 
is exceeded so as to overcome the frictional cohesion of the road 
molecules against each other, then an entirely new set of conditions 
arises; and he would be prepared to find that road resistance would, 
under such conditions, increase altogether out of proportion to in- 
creased weight on the wheels. 

He urges that the Committee take steps to ascertain :— 

1. The maximum “ nsefal” width of tire for heavy traffic on 
average roads. 

2. The “limit " of weight on each wheel (for various classes of 
road) up to which road resistance increases in direct approximate 
proportion to the increase of weight on each wheel. 

3. The rate of increased road resistance when that limit is 
moderately exceeded. 


IIL.— Popers read at the International Congress on Automobilism, 
Paris, 1903. 


By permission of the British Association Committee a paper was 
read at the Congress by Prof. Hele-Shaw on the work which has 
been carried out during the past year. 

He gave a description of the British Association dynamometer, 
recounting the reasons why it was decided to adopt the one-wheel 
trailer, and then gave a résumé of the experiments which have 
been made. The paper was illustrated by photographs and 
diagrams. 

Abstract of Paper by M. бввлвр LAVERORR on Tractional Resist- 
ance :—T'ractive Eyfort—Springs—Effect of Nature of Tire—Air 
Resistance— Power required by Automobiles. 

Tractive Effort. 


In his paper M. Lavergne referred to the Report of this Сот: 
mittee reaa at the Belfast meeting last year, and gave some parti- 
culars of similar experiments made in America. He stated tbat 
Prof. Ira O. Baker, of the Illinois State University, is of opinion 
that the axle friction is independent of the speed, but varies 
inversely as the square root of the load supported. "Where the 
vehicles carried only a light load, the coefficient of friction was 
about 0°02; heavy loads gave an average of not more than 0'015, 
while with exceptionally heavy loads this coefficient fell as low as 
0:012. These values assume efficient lubrication; with indifferent 
lubrication they rose to as much as six times tbe amount. 


Concerning rolling friction Prof. Baker believes that the 
resistance varies inversely as the square root of the diameter of the 
wheels. 

The values above given for axle friction differ somewhat from 
those given by М. Forestier, who gives 001 for an ordinary 
bearing lubricated with cart grease, 0°10 with patent axle-box 
lubricated with oil, 0:005 with lubricated ball-bearings, 00025 with 
the lubricated "Philippe" bearings (which last-named are ball - 
bearings having small balls between the larger ons, thus obviating 
friction amongst the latter and ensuring ап equal distribution of 
pressure upon all the balls). 

To thoroughly understand the difference between these sets of 
figures it would be necessary to know the exact conditions of 
lubrication and the nature of the bearings employed by Prof. 
Baker. 

M. Lavergne does not consider that the differences shown are 
very surprising, as we know that the coefficient mentioned by M. 
Forestier has reference to & patent journal, the wheel revolving 
evenly in a plane, without lateral jerks, whilst a wheel revolving in 
less favourable conditions—as, for instance, on а rough paved road 
—would give a higher figure. The most important fact shown by 
Prof. Baker's experiment isthat the friction of the journal varies 
with the load upon the axle. 

M. Jeantaud made some experiments on road resistance with an 
electric vehicle. Buch an automobile is eminently suited for this 
work, on account of the perfect sensibility and absolute accuracy 
obtainable. He used for these experimenta a car having four equal 
wheels fitted with Michelin tires 840 by 90 mm.; the front axles 
were 40'0 mm. diameter and the back axles were of tempered steel 
in bronze hubs, the diameter being 55:0 mm. The car with four 
persons weighed 1,780 kilos., or 3,925 lbs. 

AL aspeed of 16 kilometres per hour, or 932 miles per hour, 
this car required а current of 22 amperes at 80 volte—that ів 1,760 
watts. 

If 15 per cent. is deducted as the friction of the motor iteelf, the 
energy of propulsion is 1,496:0 watts, or 149°6 kilogrammetres per 
second. 

Working this out in English units, we have а total tractive effort 
of 81 Ibs. or 46 lbs. per ton. 

M. Jeantaud has calculated with Morin's formule and coeffi- 
cienta. 

First, —The rolling friction, by the formule, 


P 
5. p' 


in which f is а coefficient expressed in kilogrammes, varying with 
the nature of the road and the width of the tire, the value of 
f for a smooth dry road being 0:010; р, is the rolling friction; P ie 
the total load on the vehicle in tons; and pis the diameter of the 
wheel. 

Second. The axle friction by the formule, 


d 


in which 3 is a coefficient expressed in kilogrammes (varying with the 
mode of lubrication and the nature of the rubbing surfaces) and 
being taken as equal to 0:015. 

d is the diameter of the axle, and p the weight of the car without 
the wheels. 

Adding these two resistances and multiplying the total effort by 
4'16, the velocity in metres per second corresponding to 16 kilo- 
metres per hour, the work done per second is 182274 kilogram- 
metres, or 1,320 ft. lbs. 

This figure would be that given for an iron-tired vehicle, the 
only kind employed at the time of M. Morin. According to M. 
Michelin, the advantage obtained by using pneumatic tires over 
iron tires on a road similar to the above would be at least 15 per 
cent. Taking 15 per cent. off the figure obtained, the work 
expended on traction is reduced to 154933 kilogrammetres, or 
1,120 ft. lba. per second. This value is very near to that actually 
obtained, viz., 1,496 kilogrammetres per second (1,084 ft. lbs. per 
second), and this proves the correctness of the vaiues given for the 
coefficients / and s. 

In January, 1903, M. Jeantaud, with the same electric auto- 
mobile, between the bridges of Bineau and Neuilly, on a stretch of 
road just 1 kilometre in length, showed that the tractive effort for 
а road covered with thick mud was, as General Morin found, quite 
double that on а dry road. 

On January 20th, on the road in question, being then very muddy, 
the track was covered on the third speed in 4 minutes, with a 
current of 30 amperes at 80 volts. In English unite this would be 
a mean speed of 9:32 miles per hour or 13:66 ft. per second, with a 
total tractive effort of 130 lbs., or 74 lbs. per ton. 

On January 21st, over the same kilometre, hardened by the frost 
and very smooth, on the third speed the track was covered in 
3 minutes 28 seconds with а current of 20 amperes at 80 volte. 
This speed would be equivalent to 10:80 miles per hour of 15:80 ft. 
per second, with a total tractive effort of 75 lbs., or 4237 lbs. 
per ton. | 

Thus the tractive effort was 42:3 per cent. less on the bard road 
than on the muddy road at the third speed. On the fourth speed 
M. Jeantaud found that this difference increased to 50 per cent. 

These experiments confirm those of General Morin and show the 
accuracy with which that ingenious man carried out his work. But 
they have to be made at speeds near to those used by Morin, and it 
ie not atall certain that other experiments, at much higher speeds, 
under the new conditions of automobilism, so different from those 
of the iron-tired vehicles, would give corresponding results. 


Springs. 
When pneumatic tires are used, it must not be thought that 
springs can be dispensed with, as the duty,performed by the tire is 
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quite different from that of the springs. The pneumatic tyre does 
away with the slight vibration caused by the wheel encountering 
gravel, stones, and small obstacles generally, but the height of the 
axle from the ground scarcely varies, as the tire absorbs within 
itself these small objects. | 

Experience has proved that these small vibrations, if not absorbed 
by the tire, would be transmitted through the springs to the body 
of the car to the great discomfort of its occupants, and would tend 
to reduce the life of the!motor, owing to the crystallisation of the 
parts subjected to strain. 

But the pneumatic tire will not yield much more than 1 in, and 
is in consequence unable to save the car from vibration when paseing 
over a large obstacle or a deep rut; whereas the springs, with a 
resilience of, say, 4 in., would be well adapted for this purpose. 

Spiral springs have been tried with unsatisfactory results, and 
they can practically only be used where heavy weights are carried, 
Plate springs must neceesarily be employed when ease and comfort 
are desired. 

It may be pointed ‘out here that the method of attaching plate 
springs to the frame is а matter of considerable importance. M. 
Gaillardet believes that the usual method is not at all eatisfactory. 
The ordinary practice is to use clips which are pivoted to а bracket 
depending from the frame, these clips being outside of and lower 
than the normal plane of the spring. From the bracket they rise at 
an angle of about 45° and meet the ende of the spring to which 
their upper ends are pivoted. The result is, when the wheel 
passes over an obstruction of айу appreciable size, the axle rises 
under the centre of the spring, the plates of which lengthen 
(theoretically) and tend to form a straight line, and at once the load 
above is thrown upward in the same proportion. 

On the other hand, where the clips are so connected with the 
spring as to work within its length and under its ends, instead of 
beyond them, any shock given to the wheel cguses the load to fall, 
and the loss of mechanical energy is less. 

M. Gaillardet is of opinion that the springs should be so arranged 
that each wheel is free to rise or fall independently of the others. 
When this is done, an obstacle under one wheel will raise that 
wheel only, and the centre of gravity of the whole car is raised а 
smaller distance than would otherwise be the case, То attain this 
result he proposes to mount the front axle on a single transverse 
spring, thus reducing the number of eprings on the car to three. 

When the springs have been depressed by an obstacle in the 
roadway, they only return to the position of equilibrium after а 
number of oscillations of decreasing amplitude have taken place. 
It is advisable to spare the vehicle this continued oscillation, 
as, at high epeeds, it causes the wheels to leave the ground, and 
consequently reduces the effective power of the motor. М, 
Truffault has taken out a patent for an arrangement to remedy 
this defect. The friction between two metal surfaces preventa the 
oscillations from arising. He tried a spring fitted with this damp- 
ing action on а quadricycle, which carried his son to victory over 
the kilometre to Deauville in 1901. ‘:his spring has given very 
good results, enabling one to travel rapidly even over the worst of 
paved roads. | 


(To be concluded.) 


LIVERPOOL ENGINEERING SOCIETY. 


PRESIDENTIAL ADDRESS. 


THE thirtieth session of the above society was commenced on 
November 4th by the address of the president, Mr. T. L. Miller. 

As is usual in such cases, the address is a sort of review of 
engineering progress or development, more particularly of the 
branch in which the president is more directly interested. The 
cost of the production of power forms the basis of the address, and 
after touching briefly, and in a very general way, on tidal, wave and 
wind power, Mr. Miller gives some figures relating to water-power, 
of which the chief are the following :— 

Of the world's total water-power supply we know little: France 
nses water-power to the extent of 500,000-н.Р; America 1,500,000; 
and Norway 263,000. S 

According to Prof. Janet, the cost of water-power development 
in France varies from £428 to £30, depending on the head to be 
dealt with. At Geneva the average cost will work out to £27 per 
Н.Р. At Vonvray, а 4,000 H. p. installation will cost £11 per R. p., 
and at Vallorbe a 3,000 M. P. installation cost only £3:89 per Н.Р. 

The highest capital expenditure appears to be at Lyons, where 
the cost was £34 per H.P., half of which was spent on hydraulic 
engineering works. 

At Vonvray the cost apparently includes electric generating plant, 
but it is not clear from the address if any of the others do. 

Dealing with the charges for power, Mr. Miller, quoting from 
various papers, gives the price of 1 нр. per aunum from water- 
power works, as £18 at Lyons, and an average of £6 in Switzerland, 

There is nothing to indicate how the power is delivered, but from 
the context, it would appear to be electrically. At Niagara, the 
rates depend upon the quantity, rising from 032d. per urit for 
80,00) to 200,000 units per month; 075754. for 10,000 to 20,020 
units per month to 1d. per unit for 1,000 unita and less per month. 
In France and Switzerland, the cost varies from 1:054. per unit for 
small powers, to 0 63d. for large powers. In Georgia and South 
Carolina, electrical energy for power purposes is sold to consumers 
requiring 1,000 н.р. and over for £3 23. 6d. per horse-power per 
annum, delivered on the secondaries of the transformers. The 
energy cau be used for 66 hours а week—3,432 per annum. If full 


advantage were taken of this, the cost would work out to 0:218d. 
r unit. 
Pe Touching on the question of fuel economy, brief mention is made 
of the peat bogs in Ireland. There are," says the author, one 
million acres of bog, 10 ft. to 30 ft. deep. which some day will 
doubtless be utilised, and will, in all probability, prove as profitable 
an undertaking as it has done on the Continent.” 
In discussing the calorific value of coal, a table prepared by the 
late Bryan Donkin, is given as under, to show the relative steam 
values of different priced coals :— 


Cost of fuel 


Kind of fuel Cost of | fuel N per per 1,000 gallons 
| per ton. lb. of fuel. evaporated. 
Dust coke ... Vds Ds. 6 lbs. 3s. 8d. 
Dust Welsh coal 108. 8 lbs. 5в. 3d. 
Large „ eek 228. 9 lbs. 108. 11d. 


— w — — 


The cheap fuel comes out cheapest, but to the cost there is, of 
course, to be added extra stoking charges, and also the increased 
expenditure on boilers to get the same evaporaticn as with the 
better fuel. j Hp 

Turning to utilisation of steam in the steam engine, it is sbown 
tbat no very great advance has been made in economy since 1840, 
when, in Cornish pumping engines, one І н.р.-ћопг could be pro- 
duced with a fuel consumption of only 177 lbs., and working at such 
low pressures as 35 to 40 Ibs. per sq. in. Tables of steam consump- 
tions in reciprocating engines and turbines are given, covering much 
the some ground as Mr. G. Wilkinson's paper. 

After touching upon gas and oil engines, the cost of producing 
power from fuel is discussed at some length. He showed the im- 
provement that had been effected since 1894, when Colonel 
Crompton prophesied that the day would come when, with an 
output of 5,000,000 B.O.T. units per annum, the cost of production 
and distribution in places where coal costs 208. per ton, would work 
out at 1:32d, of which the works cost would be 0°75d. At that 
time the record was held by Manchester with a works cost of 1°49d. 
Mr. Hammond in 1898 prophesied that the total costs at Leeds would 
fall to 0˙75d., when an output of 5,000,000 units per annum was 
reached. 

Last year the actual figure for Leeds, with an output of 44 
million unita was 0:89d ; Bootle, with 14 millions was 0:88; Bolton, 
with 32 millions was 0:81, and Bradford, with an output of 9 million 
units, worked out to 075d. per unit. | | 

For purely traction work the works cost at Dablin, with ап out- 
put of 74 million units are 0°62d., and at Glasgow, with 104 millions, 
the works coste аге 0:604, These figures represent the cost of energy 
delivered to the switchboard and do not include distribution losses. 

The only power echeme which has been in operation for one year 
is Newcastle-on-Tyne, where the station costs are 0:324d. per unit 
delivered at tbe switchboard. The charges for power by this com- 

y ме £3 108. per annum per Kw. demanded, plus 0:354. per 
unit. “This,” says, Mr. Miller, is equivalent to 2:65d. per unit for the 
first hour's supply at maximum demand, and 0:35d. per unit for the 
subsequent supply." How many people have been misled and con- 
fused by this expression, "first hour's supply." What does it mean 
—first hour per day, per week, per quarter, or what? No wonder 
the lay mind fails to grasp the inner meaning of the “ maximum 
demand " system, when the president of a scientific society describes 
it so loosely. 

Dealing with isolated installations, the following figures are 
given. At Vickers, Sons & Maxim’s two works, the works cost are 
respectively 0:579d. and 0 469d. per unit. At Cadbury's works, with 
Mond producer gas (without recovery plant) the works cost per unit 
is 0'344d. 

In conclusion, Mr. Miller referred to the waste energy in blast 
furnace gas which it has been estimated is, in the world's furnaces, 
equal to 6,400,000 І.н.р., reckoning on an output of 40,000,000 tons 
of iron а year. | 


MECHANICAL STOKERS. 


A PAPER on the above subject was read by Mr. Albert Gay before the 
Society of Engineers on Novemb:r 30th at the Royal United Service 
Institution. The paper was well illustrated, but Mr. Gay was some- 
what inconclusive. Various stokers were referred to, including the 
chain grate, Vicars, the underfeed, the Erith and the E.S. stoker, 
Meldrum’s and Proctor’s. The principal thing shown was, that 
mechanical stoking enabled a cheaper class of coal to be burned, and 
their economy, therefore, arose from this fact. Mr. Gay presented 
a large number of questions and answers which he had obtained 
from various chief engineers, which were also very diverse and 
inconclusive. 

After referring tothe general desire and the various attempts to 
bring about the more economical utilisation of energy in general 
and of electrical energy in particular, the author preceeded to 


show that in order to obtain the best results from coal, perfect com- 


bustion was essential. He pointed out, however, that though that 
result might be possible, in the laboratory, under ideal conditione, 
the means of obtaining it in every-day practice had yet to be dis- 
covered. He observed, however, that good work bad been done, 
and proceeded to describe the necessary requirements of an ideal 
mechanical stoker. Не then described various appliances ot 
the kind, the aim of the makers of which was to approach the ideal 
as nearly as possible. He divided the different kinds of mechanical 


— — — ä 
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stokers into two main types, viz., top-feed and under-feed; the 
former being divided again under the sub-divisions of sprinklers 
and cokers. 

Tables of tests of hand firingand mechanical firing were given, some 
from tests conducted by the author, and others obtained from makers 
of the appliances, and there was seen to be a general agreement 
between them. The tables indicate that with coal having a calorific 
value of 12,000 to 13,000 B. Th. U per lb., fired mechanically, the 
result is nearly equal to coal hand-fired, having a calorific value of 
14,000 to 14,500 B.Th.U., and that by using а lower grade coal than 
could be economically fired by hand, a saving of from 6s. to 7s. per 
ton might be effected. The author left for discussion the problem 
of high-grade and low-grade coal where railway carriage (as in 
London) forms a large part of the actual cost delivered. 

The advantages claimed by makers and the disadvantages 
claimed by some users were also dealt with. While the author 
generally indicated his appreciation of the improved economy of 
mechanical over hand firing, he apparently is not at present satisfied 
with the reliability and cost of up-keep of stoking appliances. 

In the discussion, Mr. Rosenthal pointed out that with the large 
boilers now used, one or other of the fire doors would be open 
almost all the time, and it was also difficult to get coal to the 
boilers, and so on, though we presume coal conveyers will convey 
coal as readily toa hand stoker as to a machine stoker. He put 
forward the stoker of his company as a modified form of Jucke’s 
grate, though we can hardly find where the modification comes in. 

He was understood to say that he was prepared to pay hand- 
somely for any suggestion for improving it, a challenge promptly 
accepted by Mr. W. H. Booth, who pointed out that the trouble with 
the chain grate was the enormous influx of air through the burned- 
out fire at the back end of the grate. This had been remedied 
by Mr. Eckley B. Coxe, who caused the grate to move over a series 
of box divisions of a trough which lay under the grate. Air was 
admitted to one division freely and passed up through the thick 
fire in the grate above that division of the trough. Air leaked 
freely into the next division, and with difficulty into the third, and 
in this way the air was regulated to the fire thickness. He con- 
sidered Coxe's device was the only hope for this grate, and it was 
very valuable, and he trusted to receive a cheque from Mr. Rosenthal, 
who, however, made no apparent endeavour to “dree his weird.” The 
same speaker pointed out, ав а general principle, thatstokers to be 
successful should keep their grates covered. In some, euch as the 
underfeed, and certain of the step-grate variety, the movement of 
the bars, combined with gravity, caused the fuel to move down and 
close up the bare spots on the grate. 

Mr. Watkinson had tried many stokers, and at present he was 
most friendly to the underfeed type. He supported the previous 
speaker as regards tke air leakage through the bare back end of 
chain grates, which he looked on as the worst of all stokers. We 
may mention that certain chain grates in use at the Bradford 
Electricity Works are fixed on a slope towards the back end, 
and this appears to be a valuable innovation, if not detri- 
mental to the grate in other ways. Mr. Bennis spoke well 
and at considerable length. We need hardly say that he is 
naturally full of stokers, and we understood him to say he could go 
on for a year, but he would spare us, and after a very interesting 
speech, which should be helpful to Bennis business, he promised 
any further desired particulars which, he hoped, would be quite free 
from the taint of trade, for he did think that, at such meetings 
as thia, trading should be abjured. 

There were few dry eyes after this touching appeal. When did 
ever a Bennis or a Proctor not black each other's metaphorical eyes, 
and in it all did they ever bring in trade? Perish the thought ! 
Mr. Erith also spoke. We think he was roused to action by Mr. 
Bennis's figures of some 87 per cent. of boiler efficiency still being 
done, as Mr. Bennis added. But Mr. Erith did not allude to the 


figures, though we know they rankled. Не may console himself at 


least with the knowledge that those figures were like certain house- 
hold gods, there for looking at, but not to be believed. At least, 
we credit others with the same incredulity which such figures 
always raise in ourselves. s 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE TESTING OF ELECTRIC GENERATORS BY AIR 
CALORIMETYX. 


By RIcHARD THBELFALL, M. A., F. R. S., Member. 
(Abstract of paper read November 26th, 1903.) 


To Prof. Threlfall belongs the honour of leading off the cession, 
with a paper on the testing of an alternator by means of a 
calorimetrical method devised by himself. 

The occasion arose through the necessity for obtaining the 
efficiency of a plant where structural difficulties, such as the field 
magnets being built on to the fly-wheels, rendered it impossible to 
measure the B H.. of the engine. It was equally impossible to 
couple two similar machines as motor and alternator respectively, 
aud the author adopted what appeared to be the only course open 
to him, viz., to enclose the alternator in a non-conducting casing, 
and to pump air through the system at a measured rate, Assuming 
that an accurate method of measuring the air current eould be 
found, it would then only be necessary to compute the rate of 


dissipation of energy in the alternator, the temperatures of the 
air entering and leaving the system being easily obtainable. 


1 
The efficiency of the generator is, вау, = Qs Where ol, the out- 
p 


put of the generator, сап be measured electrically in Kw., and н, 
also stated in xw., the rate at which energy is carried out of the 
system, can be measured with sufficient accuracy. On the latter 
point the author draws attention to the fact that н ів the actual 
loss, and therefore an error of as much ав 10 per cent. in estimating 
н would only cause about 1 per cent. error in а machine with an 
efficiency of 90 per cent. 

The author proceeds to show that the energy gained by a kilo- 
gram of dry air in rising 1* C. at constant pressure under standard 
conditions is 993 watts, if the gain of temperature is & degree per 
second, and asa kilogram of dry air also equals 773 cb. metres, 1 cb. 
metre of air, if heated 1? C. per second, will require 1277 kw. 

Prof. Threlfall’s first difficulty in regard to the experiment 
appears to have been the measurement of the air current, but the 
results of his investigations showed that measurements of large 
currents could easily be obtained within 2 per cent. 

The measurements were made by means of the Pitov tube for 
obtaining the velocity pressure, and by means of another tube and 
manometer, the latter tube being so arranged that it was subject 
merely to the static pressure of the stream of air. 

The writer was able to show that almost exactly half the 
momentum of the impinging air was destroyed by the quiescent air 
in the Pitot tube, and the velocity pressure p was, therefore, almost 


exactly equal to » dynes per sq. cm., where p is the density 


of air in grammes per cb. cm., and v ite velocity in centimetres per 
second. 
Details of the experiments are included in the paper, and the 


author shows that the velocity = 12:45 yp feet per second, p being 
in dynes per sq. cm. The ascertainment of the velocity of air at 
а certain point in the cross-section of a pipe is, however, only the 
first step towards discovering the delivery in cb. ft. per вес. To 
find the delivery it is necessary to know the velocity at every 
point of the cross-section, and this is obtained by meansof a 
modified form of Pitot tube, with which several points across a 
diameter of pipe can be measured, and a distribution curve 
plotted. From this it is comparatively easy to calculate the air 
delivery. 

Fig. 1 shows the arrangement adopted for testing the 300-kw. 
a.c. generator. The casing throughout was made of J- in. tongued and 
grooved boards fastened to 4-in. studding, then papered over with 
paper faced with bright so-called tin-foil. The alternator wheel 
pit was also boarded round, and felt 2 in. thick fastened over. 

A window and thermometer (1) were provided at the junction of 
the entry air duct and generator casing ; the opening into the fan- 
box from the casing was of considerable size, and the temperature 
was observed at several pointe in the opening by means of a standard 
thermometer (5). The air drawn from the casing was then propelled 
down the measuring pipe to the instrument (5). 

By regulating the speed of the fan it was quite easy to adjust the 
air supply 80 that the average temperature inside the casing was the 
same as tbat of the engine room, the entering air being colder and 
the expelled air warmer, but owing to the stirring action of the 
generator the casing was practically at engine-room temperature, 
and errors due to unconsidered streams of heat were avoided. 

The subject of power measurement in alternating current 
circuits is one not altogether unfamiliar to those who were 
Members of the Institution of Electrica] Engineers in the 
early, nineties. The trials with which the author dealt were 
made by taking up the power in a large tank filled with 
water. The current was led through iron strip measuring { in. 
wide by Y; in. thick, stretched round large nails driven into heavy 
boards nailed to the sides of the tank. Care was taken to wind the 
strip in zigzags about 2 in. apart, and the ends of the strips were 
brought up to near the surface of the water with which the tank was 
filled, во as to give some freedom of adjustment of resistance. Con- 
nection was made to heavy oopper ribbon, or bar, which projeoted 


from the mains to the depth of about 2 ft. under water. It was 


supposed that there might possibly be some doubt in the minds of 
the parties concerned as to the electrical measurement of the power, 


‘and consequently tbe tank was provided with about 250 ft. of thin 


2-in. leaden piping arranged so as to expose its full surface to the 
stream of hot water set up by the current in the strips, the latter 
being, of course, nearly at the bottom of the tank. Arrangements 
were made for sending & stream of water through this lead pipe 
and passing the stream over weighing buckets. It is obvious 
that with proper thermometry such a power absorber is a huge 
calorimeter, and would enable estimates of power to be obtained 
independent of any electrical instruments whatever. In the result, 
the electrical measurements were found to be во satisfactory that 
recourse to calorimetry was not necessary. 

The scheme adopted was the following: A suitable kilowatt balance 
by White, of Glasgow, was tested on a continuous current circuit 
against multi-cellular voltmeters standardised by cells, and the 
currents directly measured by а potentiometer and manganin resist- 
ance tested by the standardising department of the Board of Trade. 
The constants supplied with the balance were thus verified to within 
& fraction of 1 per cent.—in fact, to within the range of possible 
experimental errors. The tests were carried out with about 80 KW., 
and care was taken to use about the same electro-magnetic forces 
with the balance as were subsequently used during thetrials. Ав а 
check, two independent methods were employed. An oscillograph 
was procured from the Cambridge Scientific Instrument Со., made 
according to Mr. Duddell's patents, and this was set up in a special 
observing house erected outside the:engine house. The curves. showed 


accurate to about 1 per cent, with less than half a volt as the total 
voltage in question. The calibration of the instrument is described 
at length in the paper. 

Some preliminary trials were carried out at the suggestion of the 
makers, a known quantity of heat being introduced, and meat ured 
in the manner adopted; the loss due to windage and conduc- 
tion along the shaft having been obtained, the average error wag 
estimated to be + 37 percent. In regard to the windage alone, 
the author found this to be 2 Kw., and he charged half of this to 
the engine and half to the generator. 

The tests for generator efficiency were then carried out, the 
method adopted being as dessribe „ and a summary of results 
appears in Table I. 


Тлйш® I 

| | | ] let | Mean Heat 

Date. Magne- | P. C. T. C. SA | temp. of supply 
K W. tising | outlet |, Casing mea- 

1902. current. | Inlet. | Outlet, back and snred. 

front. KW. 

Aug. 13 30142 659 | 16-185 | 3219 | 242 2425 | 38:01 
» 19 0 51°83 19°44 3035 | 24:9 28-2, 25°04 
»' 20 0 66:2 | 15415 | 26:83 | 2112 | 2475 27:20 
„ 20 0 O 2442 | 25:37 252 | 944 2:066 
„ 21 | 2499 575 | 9017 | 33°44 | 24°87 | БИ 34:16 
„ 26 378, — | 1799 | 38:80 | 974 | 29-4 39:27 
„ 28 378 — 20˙28 | 38:5] 29°38 | 31:15 40°865 
n 29 26914 612 | 20°95 | 36°35 | 28 65 | 33°10 34°07 


Taking the test on August 13th, which was at the highest load, 
we can now deduce the efficiency of the dynamo. Allowing 1 gw. 
loss for windage chargeable to the engine, tbe generator шау be said 
to waste 3701 Kw., together with whatever Joss of power there may 


SECTION ом Line A.B. 


ELEVATION. 


FIG. 1. 


be in the exciter. The output of the exciter appears as loss in the 
heating of the magnets, and is duly included. Neglecting the loss 
of power or heat generated in the exciter itself for a moment, 
| I 30141 

t WI ad ee, T Ee el 
we may say that the generator efficiency is x 50144 4 3701 
The exciter current was 65°9 and the external vol- 
Assuming that the exciter efficiency is 83 per cent, 
—it was lightly loaded iand of a well-tested type—we may вау that 


Making this correction, the 


as the exciter was mounted on the end of the main shaft. The 
is perhaps un justly charged 
to the engine, on the ground thatthe fly-wheel carrying the magnets 
could not work without two bearings, as stated above. Оа the 
other hand, the engine ig handicapped by having the extra weight 
of the magnets to contend with, i.e., the mass per unit moment of 


The ie QNM ae to how the losses 9 are made up. 
copper magnetising ig small, be 

2:221 Kw. in f e test considered. In the second test in the table 

viz, that on August 19th, the alternator being run on open circuit, 


to be paralleled with other generators wit 


the magnetising current was adjusted so as to | same internal orm 
alternatiog voltage "S al; 


2 221 x (51:83): 8 
about NEC = 137 Kw. At the same time the total loss 
in the casing was 25:04 Kw., 
2:086 Kw, as well as the Jonlean waste in the 
have 25:04 — (9:966 + 137) = 21°60 as the iron losses pure and 
simple, the iron being brought up to the same. induction as during 
the full-load trial. i in the 
ваше way, we find the iron loss + the copper loss in main con- 
ductors = 38°01 — (2:066 + 2:221) = 31723. 

the 
for 


losses at full load 33-793 — 307 = 30653, and at no load, 21:60. - 

It occurred to the author that this difference might perhaps be 
accounted for by the iron losses in the cores of the magnets at fall 
load. The machine had been purposely designed for а constant W. 
output with varying external resistance and large overload - 
Capacity—necessitating а high armature reaction—and it was 
evident that this must mean considerable finctuation in the 
inductance of the coreg and a Corresponding fluctuation of the 
magnetising current. [2228 

Ав soon as the dynamo efficiency is known it becomes the best 
possible “brake,” and we шау proceed to examine the behaviour 


Gross total, 1 Hr. w pel it. 517 05 

Absorbed iu pumping and friction at no load... 7000 (indicated 
Mechanical efficiun у resulting 2 — 86579 ? 
Mean power ia Y 301 42 ку. 
Dynamo efficiency overall ый 88 93 

Resulting kw. delivered by engine . 938'9 1 

Indicated wm. Y б 385-75 

Resulting mechanical efficiency 87°86 


This is possibly the most reliable result hitherto obtained for a 
gas engine of this size. i 


certained logs (amounting in this case to some 3 per cent.) must 
be credited to the iron loss in the cores of the magnets at full load, 
and this pointed to the necessity of connecting the poles right | 


Dr. GLAZEBRÓOK referred to the method adapted by Lord Ray- | І | 
leigh in obtaining the velocity pressure coefficient ; the difference ~ 


to in 
few tests, the method was a straightforward one, and 
suffer from inaccuracies more than other tests of a similar nature. 


P TT ^y 
JM Е - ©з 


Abstract of Inaugural Address delivered to the Dablin Section, 
Prof. W. E. THRIFT, chairman ; November 12th, 1903. 2 id 


Р, vapour-pressure engines, &c. after which he referred 
length to the properties of polyphase 


m Compensating” induction motors 


enabling the latter to be compounded, to be made self-exci 


Digitized Cx * Р 3 


$ 


= аЛ 
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mercury-vapour lamp, both as a source of light, and as 
a rectifier, were of great scientific importance. The discovery of 
the radio-activity of uranium, thorium and radium, however, was 
far more momentous. The respective properties of the a and £ rays 
emitted by these substauces led to the conclusion that both kinds 
were projected particles, the former charged positively, the latter 
negatively. Besides these rays, and a gaseous emanation, radium 
emitted a totally different kind of rays, and maintained ita tem- 
prrature above that of its surroundings, and the disintegration of 
the emanation. was found to result in the formation of helium. 
Radio-activity was probably a widely distributed property of 
matter, and had been obtained in a variety of ways. 

The Chairman pointed out the remarkable ease with which th 
disintegration theory accounted for all the effects produced by the 
radio-active bodies which had been observed. Apparently the 
atom of such а body was unstable, aud disintegrated, emitting posi- 
tively charged particles (a reyes), negative electrons (В rays), and 
у rays, until a stable residue remained which, on account of its 
stability, could not be detected by the methods applicable to radio- 
active bodies. RO : | — 

The kinetie energy of the particles emitted in the a rays during 
the breaking-up of one gram of radium was at least as great as the 
encrgy set free in the chemical union of the hydrogen and oxygen 
required to produce 25,000 grams of water, than which, weight for 
weight, no otber chemical reaction was more energetic. The hest 
continnally emitted by one gram of radium would boil one gram of 
water in an hour. | Е ug 

The new method of investigation was immensely more senaitive 
than even the most refined methods of chemical investigation ; we 
were actually within range of observing the effects of the disintegra- 
tion of a single atom of uranium, whereas the chemical balance could 
weigh 10!* atoms of uranium. О. 

Calculation set a limit of a few thousand years to the life of 
radium; various reasons could be suggested for the fact that the 
substance was still in existence, such as the possibility that radium 
itself was a product of the disintegration of another radio-active 


body. 

Prof. Thrift then considered the attitude of chemical knowledge 
towards the new theories, and showed the bearing of the electronic 
theory upon the constitution of matter, in conjunction with the 
phenomena of radio-activity, his conclusion being that we might be 
within reach of a demonstration of the electrical composition of all 
matter; and finally he pointed out the immense fleld of research 
which had been opened up by the discovery of radium and its 
peculiar properties. 


Abstract of Inaugural Address delivered to the Birmingham 
Local Section by J. O. VaupREY, chairman, December 4th, 1903. 


The Chairman commenced by advocating a common home for 
all Midland Engineering Societies, such as was already possessed by 
other professiona in the Midlands. He then referred to the import- 
ance of Birmingham and tbe surrounding district as an engineering 
centre ever since Boulton & Watt built engines at Soho, and to the 
value of the Engineering section of the new University. Mr. 
Vaudrey afterwards discussed the causes which hdd hampered the 
development of electrical engineering in this country, as 
regards both lighting and traction; these causes were mainly 
those of vested interests, and the totally different natural con- 
ditions obtaining in other countries, and our fiscal poiicy was in 
no way to blame. In his opinion we were now making up for lost 
time; standardisation and high quality of work were essential 
factors of aucoess, and while practice was all important, theoretical 
investigation must be vigorously prosecuted. he general use of 
electrical power in factories was certain to come, and opened up 
entirely new possibilities in the methoda of driving machines. Mr. 
Vaudrey doubted whether electric traction was being developed to 
the best advantage; municipalitics were absorbing the tramways 
within their areas, but it was absolutely essential that the outlying 
districts should be included in the networks, and there were 
1 difficulties in accomplishing this under existing con- 
ditions. 

As regarded electricity supply, full data should be collected in 
such cities as Birmingham, relating to the horse-power used by 
means of steam, gas and electricity, to enable the requirements of 
future years ito be provided for with the maximum advantage. 
The development of large power schemes was an important matter, 
as the value of cheap power could not be over-estimated. 


REVIEW. 


Messrs. WILLIAM CLOWES & Sons, LTD., of 23, Cockspur 
Street, S. W., have just issued & very extensive code in three 
volumes, the first being known as the General Commercial 
and Mining Telegram Code—Code I.," price £5 5s. net. ; 
the second as the ** Multiform Combination Telegram Code— 
Code IL," price £8 88. net.; and the third as the **Cata- 
logue Combination Telegram Oode—Oode III.," price £7 78. 
net. Oompilers—Moessrs. Moreing and McOutcheon. 

It has always been a source of great annoyance to mer- 
chante ahd others to be unable to find words in codes to 


suitably express to their correspondents the message to be 
conveyed to them, and in this respect we think the above- 
mentioned codes should supply a long felt want, inasmuch 
as every probable variation in tke use of a word has been 
apparently provided for. In other ways the codes are also 
made of the maximum use by an index of words and 
equivalent expressions, thus enabling users to quickly find. 
the moet suitable language in which to clothe the idea they 
wish to convey to their correspondente. 

It would seem that the price of £21 and the bulk of 
the books must of necessity limit the field of sale, as 
merchants, other than those of the first magnitude, are as 
conservative in the matter of spending money on telegrams 
as on codes, and perhaps £21 might cover their bill for 
cabling for a year or two. 

Ме think, however, the work should find support for the 
reason that its scope appears unlimited, and adapted to the 
use of all, and by reagon of its range affords special means 
for saving in the cost of cabling. The best idea of the 
magnitude of the work may be gathered from the following 
figures :—Code 1. (2,500 pages) contains 243,000 words and 
sentences, and 31,000 extra cipher words for tables, &c. 
Code II. (1,967 pages) contains 206,460 cipher words, eight 
arrangements of 125,000 numbers, and 960,045 economical 
numerical combinations for compiling tables, phrases, &c. 
Code ПІ. is compiled for use with Code II. for catalogues or 
lists of articles or items (1 to 15,000, 1 to 125,000, &c.) in 
combination with phrases, quantities, prices, shipments, 
ports, &c., making 274,979 separate referenc.s. 

It is, of course, evident that the compilation of the codes 
has entailed an enormous amount of labour and thought, and 
we find on examination that great care must have been 
bestowed upon the choice of words with the object of avoid- 
ing as far as possible liability to telegraphic mutilation, but 
yet in a work of this magnitude it is to be expected that 
many words should possess too much similarity ; for instance, 
we find the words kissing and “ vissing," also surely ” 
and “ purely,” * heminario" and “ seminarios," “ creation ” 
and “ceration,” “scrolled” and “strolled,” **confected" and 
„connected.“ Then we think also “ wilful” is too near 
** wilfully,” as they follow each other and practically convey 
a similar meaning. Again, we find words such as ~ Ernst," 
Victor, “ Mississippi," Wagner,“ Campeche, ** Musca- 
vado,” which it is generally -greed are not suitable as code 
words, being proper names. Wealso think the employment of 
the letter “é” unadvisable, as there are many instances where 
this occurs, e.g., appléger, ebénir, ebénoxyle, exténuais, 
fainéanter, pséphisme, séduction," &c. In the code we also 
note the word stichtsch." We do not think any cable com- 
pany should accept this as a code, but as a cipher word, and 
as such it would be chargeable as two, and the whole of a 
message containing such a word жопа be charged on the 
basis of five letters to one word. 

No doubt, however, the work will be later reprinted, 
and in a second edition probably such instances as we have 
pointed out will be deleted. 

The volumes are nicely bound and well printed on bank 


paper. 
а ~ 


THE TESTING OF ALTERNATORS. 


Мв. BEHREND, writing in the Electrical, World and Engineer 
for October 81st, 1903, briefly reviews the usual methods of 
testing large alternators under full load conditions, with a 
supply of energy only equal to approximately the full load 
losses. 


In the method devised by Mr. Mordey, the armature coils 
are split up into two sections, and opposed so as to obtain 
full load current and full magnetic flux. Mr. Behrend 
points ont that though this may not have caused trouble in 
a Mordey machine, it does so in an iron cored alternator, 
for the armature current, being practically in quadrature 
with the E.M.F., strengthens the poles opposite to the motor 
section of the machine, and weakens those of the generator 
section. Hence the motor field coils carry more resultant 
flax than the generator field coils. This causes great me- 
chanical stresses due to the magnetic unbalancing. 
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Having noticed the violent vibrations produced in an 
alternator of the rotating field type, when running with the 
armature short circuited and the field divided into two 
sections, one opposing the other, Mr. Behrend, realising 
that the magnetic unbalancing was due to the armature 
current strengthening the motor poles and weakening the 
generator poles, applied the following remedy :— 

Instead of passing the same current round both sections 
of the field, he excited each half independently. By this 
simple method, although unable to get the right heating 
effect in the field, full load conditions were obtained for the 
armature. 

In one factory the rotating thrust due to magnetic dis- 
symmetry is eliminated by dividing the armature, not simply 
into two, but into several sections. By this plan both the 
strong and the weak sections are made to balance each other 
sufficiently well, and at the same time full load conditions 
are obtained both in the armature and in the field. 

For example, а 60-pole alternator of the rotating field 
буре, instead of being divided into two sections of 20 and 
10 poles respectively, was grouped in sets of 5 and 10 poles. 
. This is shown in the following diagram : 


0 POLES 


When connected in the above manner, full load current 
was obtained in both armature and fields without serious 
vibration. We hope Mr. Behrend will fulfil his promise and 
show how his method can be utilised for the determination 
of the regulation. 


NOTES ON ENGINE DRIVING IN ELECTRIC 
LIGHT STATIONS. 


By F. T. CALLIS. 


GENERAL CONDITIONS. 


Ix no brauch of engineering has the growth of the electrical 
industry produced such changes as in that of the design and 
building of stationary engines. Engine builders, 15 or 20 
years ago, hesitated to attempt reaching the speeds required 
by the types of dynamos then in use ; the result being that 
large slow-speed engines were employed coupled to the 
generators by belts, or, later on, by ropes. 

The gradual development of dynamo design enabled a 
considerable reduction in the necessary speed to be made, 
and the increase of speed attainable by the engines being 
built for the purpose, brought the twounits on to a more 
even footing, until at the present time belts and ropes have 
almost entirely disappeared, and we find the generator 
coupled directly to, or in some cages carried upon, the engine 
shaft. 

In no other circumstances do engines run under such 
trying conditions as those obtaining in a large electric supply 
station, the larger sets running, perhaps, not more than four 
or five hours a day, and part of that time possibly on a light 
load, though liable at any moment to be called upon to do 
full duty. 

Moreover, large plants of 1,000 H.P. or more, may have 
to be started and placed on load at very short notice, and it 
is under such conditions that skilfal and intelligent handling 
of the plant is absolutely essential. 

In central stations where the supply is on an alternating- 
current system, further skill is required on the part of the 
driver in running up an engine, as before the machine can 


be placed on load, the speed has to be adjusted until it is 
identical, electrically, with that of the machines already on 
load. | 

It is very necessary that а driver should realise the 
seriousness of having to take a plant off load, thereby risk- 
ing an interruption to the supply. 

He should take a living interest in his engines, under- 
Stand at any rate the main principles which govern the 
working of them, and be quick to notice any change in the 
behaviour of any part when running. 

Anything unusual that is noticed should, of course, be 


. reported at once to the engineer-in-charge, for him to decide 


as to the seriousness of the matter, and whether the plant 
should continué on load or not. 

Too frequently when а man finds anything warming up, 
he endeavours to remedy matters without reporting it, for 
fear of being blamed, though very likely the cause of the 
trouble is quite beyond his control. 

This practice cannot be too strongly condemned, as if his 
endeavours fail he is compelled to reveal the trouble, often 
too late to save the plant having to be shut down and to 
prevent serious damage being done. 

Even if the evil be got over for the time being, it will 
most assuredly show up at some future time; this can be pre- 
vented if the matter is known and investigated at first. 


TyPES or ENGINES. 


The engine most commonly met with in modern central 
stations is the vertical high-speed type. 

The prevalence of this design is due to the great advantage 
obtained through the small floor space required for a given 
power as compared with horizontal engines, The weight and 
cost per horse-power are also less, : 

The majority of these engines have the working parta 
entirely enclosed, and are supplied with oil under pressure. 

In arrangement they may be classed as follows :— 

1, Compound engines with the high and low-pressure 
cylinders side by side, the engine cranks placed at an angle 
of 90°. . 

2. Cross-compound, where the high-pressure and low- 
pressure engines are coupled to the two ends of the shaft, 
the generators being placed between them. 

3. Two, or sometimes three, tandem compounds driving 
on to the same shaft, the cranks being at angles of 90° 
and 120° respectively. 

In nearly all these engines the cylinders and columns are 
separated by a distance-piece to prevent heat passing down 
to the column and heating the moving parts and guides. 

Sometimes a chamber is formed in the column head, 
through which cold water is circulated. 

Another important advantage of the distance-piece is that 
the glands in the column head, through which the piston 
rods and valve spindles pass, prevent the oil thrown on to 
the rods by the cranks being drawn up into the low-pressure 
cylinder when the engine is running condensing and is lightly 
loaded. The quantity of oil lost in this way in engines not 
fitted with distance-pieces is sometimes appalling, and is 
most serious where the condensed steam is used for feeding 
the boilers, 

Another engine in general use is the open-front triple- 
expansion marine type, these in some cases having their own 
surface condensers, the pumps being driven off the т.р. 
crosshead. 

By far the simplest engine at present in use, and doubtless 
with a large future in front of it, is the steam turbine. 
These run at speeds up to 3,000 revolutions in the case of 
the Parsons, and up to 20,000 and 30,000 revolutions in the 
De Laval. 

Plants of 3,000 н.р, of this type are now working. There 
is no internal lubrication, the bearings are oiled under 
pressure, and the running and handling is exceedingly simple. 


METHODS OF LUBRICATION. 


The safe working of all moving machinery depends on an 
efficient system of lubrication, and in the case of high-speed 
engines this becomes a matter of vital importance, as a 
tendency to heat on any of the moving parts due to lack of 
proper lubrication very rapidly develops to a serious extent 
unless dealt with at once. 

In enclosed engines the crank chambers апа bed usually 
form the oil tanks from which the pumps draw their supply, 
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delivering it to the bearings, crosshead and crank-pins at 
pressures varying in different engines from a few pounds to 
as much as 50 lbs. pressure in large sets. 

Drivers should see that water does not accumulate at the 
bottom of these tanks, this being pumped ont every day 
before the engine is started. It becomes necessary every 
now and then to remove all the oil and filter it, fresh 
oil being added afterwards to make up the correct 
quantity after removing the sludge from the bottom of 
the tanks. 

A certain amount of loss always takes place due to some 
oil being taken up the rods in spite of the wiper glands, and 
also to vaporisation caused by the churning action of the 
cranks and the high temperature at which most enclosed 
engines work. Cooling pipes are generally fixed in the oil 
tanks to keep the temperature of the oil as low as possible. 

Where the cooling of the oil takes place on the discharge 
side of the oil pump, as in the Parsons turbine, care should 
be taken in winter not to turn on the water until the engine 
is moving and the oil in circulation. The writer has known 
cases where the relief valve has opened due to this, the oil 
being cooled to such an extent whilst standing that it be- 
came congealed and the pump could not force it through the 


pes. | 

Where lubrication is effected by means of oil boxes and 
trimmings, more attention is required on the part of the 
driver than in cases of forced lubrication. 

It should always be borne in mind that one drop of oil in 
the right place is worth many pints thrown out of the oil 
cups on to the engine bed. 

Boxes should be regularly cleaned out, to prevent an accu- 
mulation of mud at the bottom. 

No hard and fast rule can be laid down as to the quantity 
of oil to be used, as this will vary with different engines 
and also with the temperature of the engineroom. Cylinder 
lubrication should be used sparingly, especially where the 
condensed steam is returned to the boilers. 


STARTING AND STOPPING ENGINES, 


Too much importance cannot be placed on the necessity - 


for having large engines thoroughly warmed ор before 
starting them. This should be done slowly, so that the 
expansion of the metal may be uniform, otherwise there is a 
risk of fracture. Again, if started up cold an enormous 
quantity of steam condenses in the cylinders and may pro- 
duce more water than the drains can deal with, or can be 
Tassed through safely to the condenser. The relief valve 
should pass away water trapped in the cylinder during com- 
pression, but this does not prevent a heavy shock to the 
engine motion, especially if the plant is being run up 
quickly. 

Where the cylinders are jacketed, steam is turned into 
these for warming up, the steam traps draining off the water 
ав it collects. These traps should be blown through occa- 
sionally, to make sure they are working. If the jackets to 
the 1.P. and L.P. cylinders are fed through reducing valves 
it must be seen that these act properly, otherwise the pressure 
may rise gradually to that of the boilers, if the steam trap 
happens to stick, and this is not without danger to the 
jacket. Emergency gears used for instantly cutting off the 
steam supply to an engine should be tested every day before 
starting. When several engines exhaust into the same con- 
denser, it may be necessary, when starting up, to close the 
drain cocks, to avoid dropping the vacuum for the engines 
on load, as, if these are fully loaded, в serious drop in speed 
may occur. Under these conditions the low-pressure drains 
should be fitted with non-return valves, in which case they 
may be left open, as the valve will close directly the water 
has been forced out. 

In connection with the engine drains there is another 
point of importance in starting up. If the н.р. and L. P. 
drains discharge into the same main waste pipe, and the L. P. 
drains are not fitted with non-return valves, there is a danger 
of the water blown down the н.р. backing up the L. P. drain 
into the cylinder. | 

This same trouble is met with where the drains from 
piston rod and valve spindle metallic packings are all con- 
nected. The water from the н.р. packings backs up the L. P. 
drains and comes down the L.P. rods and spindles. This 


can be avoided and all the packings thoroughly drained by 


a judicious throttling of the H.P. packing drain cocks. 


The shutting down of an engiue requires almost ag much 
care and attention as the starting of it, and one or two points 
may be mentioned in connection with this, 

In large open type engines running at fairly high speeds, 
where the engine motion has not the advantage of the 
cushioning effect of forced Inbrication, steam should not be 
shut off suddenly as soon as the generator is taken off load, 
but should be gradually reduced, so that some steam is 
passing through the engine as the speed falls; otherwise, 
heavy knocking will occur on the top and bottom ends for 
want of cushioning at the ends of the strokes. 

Nor should the exhaust valve be closed whilst the engine 
is moving at any speed, as air is drawn into the cylinders 
through the glands and drains and compressed on the exhaust 
sides of the piston by the energy stored in the fly-wheel. 

This has been known to put such pressure on the face of 
а large р slide valve that it was forced off the face of the 
ports, and the springs of the balance rings compressed to such 
an extent that the valve chest had to be opened out and the 
springs released before the balance ring could work properly. 
If a jet condenser has been in use and is being taken off load 
as well as the plant, the engine exhaust valve must be closed 
before the condenser is shut down, lest through any cause 
water should be drawn up into the exhaust pipe and cylinder 
by the vacuura from the jet dome. 

It is as well, where a valve is provided for breaking the 
vacuum, to open this before stopping the pumps, as this is 
an excellent safeguard. 

The first thing to be done after the engine is stopped is to 
remove all trimmings from oil boxes to prevent needless 
waste. All working parts should then be carefully felt to 
вее if any have been working above the normal temperature. 

All oil pipes fastened on to moving parts and all set 
screws should be tried. 

If the screws fastening the clips round oil pipes are found 
to continually slack back due to the vibration, this can be 
prevented by putting a strip of cloth or leather between the 
clip and the rod. This also prevents the clip wearing a 
hole in the pipe if any slight movement of the pipe takes 

lace. 
4 On opening the doors or hand-holes of enclosed engines 
for inspection, the columns will be found full of oil vapour, 
referred to in Chapter 3. А naked light should never be 
placed inside the column until this vapour has dispersed, as 
with air this may form а very explosive mixture. 


(To be concluded.) 


THE ELECTRICAL FATALITY AT EAST 
LONDON (8. AFRICA). 


IN connection with tbe inquiry into the circumstances causing the 
death of Mr. Ernest Carl Knobel, of Oxford Street, who was electro- 
cuted in a bath owing to a leakage from the tramway system,. the 
following is an abstract of the report of Mr. John Denbam. acting 
Government electrician and chief electrical engineer to the Railway 
Department :— 

As requested, I have now made full investigation into the cause of 
the recent bath fatality. 

The pole nearest to Mr. Knobel’s house carries three distinct 
currents. One, for supplying the arc lights in the streets, had been 
entirely shut off from the power station some time before the acci- 
dent happened. The second circuit is that for supplying electric 
light to private consumers, and is at 110 to 115 volts, alternating 
current. The tapping for Mr. Knobel's house is taken off at this 
pole; the lighting wires, first being led to double-pole fuses, fixed 
to the pole, are run in a 1 in. iron pipe down the pole, across the road 
underground at a depth of from 14—18 in., and terminate at the 
meter fixed to the outside wall of the front room. Tests proved 
that there was no defect in the wiring. 

The third circuit is that for supplying the electric trams. Asthe 
present accident was attributable in some manner to the carrent 
from the tramway supply, I carried out experiments under artificially 

roduced conditions, eimilar to those that existed on the day of the 
fatality. As it was known that the trolley insulator on this pole 
burned out about this time, a direct connection was e nerd 
made between the trolley wire and the iron pole and effects 
were noted. Measurements were first taken of the pressure, if any, 
that might then exist between the bath itself and the water pipe, 
and there was found to be а steady pressure of no less than 400 to 
420 volts between the two. A group of five incandescent lamps was 
coupled between the bath and the tap; these glowed brightly, and 
the pressure remained the same, pro that very little resistance 
was present. Tests between the water pipe and the bath waste pipe 
on the stoep gave 420 volts. From the water pipe to the end of 


length between the stoep and the gutter. To discover what pressure 
existed between portions of the coil round about, spikes were driven 
into the ground at intervals, 10 ft. apart and 8 ft. from the pole 
the pressure was about 10 volts; 17 ft. apart and 20 ft. away, 
30 ft. apart and on the side-walk no less than 
279—280 volts existed, and it was possible to feel a distinct 


with the power station, it was ascertained that the current being 
generated was about 114 amperes, with no cars running at the time, 
во that this current was passing from the trolley wire to the earth 
round about the pole, i 

in direct circuit with the trolley wire. The only substances in con- 
tact with earth and within his reach whilst in the bath are the wall 
on опе side of bath, the water-pipe and tap at one end, and the 
water-pipe and rose above, The wall thereabouts is painted with 
oil paint to prevent the absorption of splashes of water, and if 
touched would not have allowed sufticient current to pass to do 
serious injury ; there only therefore remaing the water-pipe, tap or 


the;bath, and may have been Within his reach. 
proved beyond doubt that the fatal pressure was communicated 
from the tramway circuit. The iron pipe, on its way to the meter 
on the house, happered to touch the waste pipe from the batb. On 
examining the pipe at the place of contact, a small bole was dis- 
covered as if burnt through by the current. The bath was thus 
directly “alive ” from the trolley wire. 

From the evidence it appeárs that, immediately after the 
accident “ flanes about 2 ft. high ” were noticed at the bath tap. 


connected to tbe rath. During this very brief period the conditions 
must bave changed somewhat, because suddenly the chain became a 


The accident must be considered as electrically unique, as an 
extraordinary series of coincidences must have been simultaneously 
present, the lack of any one of which would have rendered the 
original breakdown practically innocuous, 

1. Failure of insulator. 

2. The electrical resistance between the pole on one side and the 


too great to allow sufficient current to pass to operate the safety 
de vice in the power station. 

3. The direct connection with the:pole of a pipe leading into an 
inhabited house. 

4. The connection of this Pipe with another leading to the 
overflow of the bath. It might bave been touching the inlet pipe 
instead, and in that case would have acted as a protection instead 
of a danger. 

9. Tne outlet pipe being attached to а dry wall for most of its 
lergth, and the bath being on а dry wooden floor, were insulated. 
The insulation would be non-existent were а proper drainage 
scheme in voce ue. 

6 The inlet water pipe was directly connected to the water 
Supply. In some cases bath water is obtained from а tank not 
directly in contact with the water supply. 

7. The inlet pipe was not connected to the beth. It frequently 
is, sometimes by a similar chain to that which came into action too 
late on this occasion. 
son must be in the act of taking а bath; and 
person must touch the inlet pipe during the time that 
the insulator 18 burning, 

Ав the phenomenon of а burning insulator ig quickly observed, 
and it takes but a few minutes to notify the power station, the 
Period during which all the other eight conditions must be present. 
is very short. The only method of preventing a possible recur- 


8. A pe 
9. This 


pcles carrying trolley wires, electrically connected by a stout 
œ per wire, preferably to the tram rails or to scme main water 


pipe. 
—————— 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. THoMPSON & Co., Electrica] Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
INquinies should be addressed, 

— es 


25,478. н Improvements in sensitive hot-wire voltmeters,” 
November 28rd. 


25,482, “Improvements in or relating to apparatus for obtaining variable 
electrical 1100р, applicable to gas entziner.“ I. MELLOR. November 28rd. 

25,525. "Improves ents in electric starting switches," THE RnuirisH 
THOMSON-HOUsTON Co., Lrp, (The General Electric Co., United States.) 
‘November 28rd. 

25.57. Improvemente in train · control systems," THE Ввітін Тномвом- 
Hovstox Co., LTD. (The General Electric Co., United States.) November 23rd. 

25,526. Improvements in ü peed. limiting devices.“ THE BRITISH THOMSON- 
Ноџвтсх Co., Lrp, (The General Electric Co., United States.) November 28:d, 


В. THRELFALL. 
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25,578, % Improvements connected with the adjusting mechaniam of electric 
ВГС lamps used with cinematograph ,&nd other apparatus.“ H. J. Dawson, 
November 28rd. 


25,577. " Improvements in electric arc lamps." W. J. Davy. November 28rd. 

25,589. improvements in and relating to electro-medica] belts.” E. К, 
STANDFIELD АП W. E. Kenny. November 28rd. 

25,591. © Improvements in induction coils and transformers." v. W. DEL VES - 
Ввосонтох and J. A. CoLE. November 24th. 
ж *‘ Improvements in electrio aro lamps." J. W. Ewart. § November 

th. 

25,657. u Improvements in lightning Brresters, or devices for preventing 
overcharging in eleotrio conductors.” G. Zarr, November 24th. J 

25,6683. Improvements in telephone systems.” Fark, STADELMANN & Co., 
Lro. and L. THunNAUER. November 24th. R 

25,669, ч Improvements relating to electric conductors or cables,” 8. G. 
Brown, N ovember 24th. 

25,699. Improvements in bodies adapted for lighting purposes. and rendered 
incandescent by heat or electricity.” J. H. Labb. November 94th. 

25,725, “Improvements jn electric signalling for electric railways and street 
tramways.” H. I. Rocks, E. M. Мохко and Н. BRECKNELL. November ©бьһ. 

25,765, “« Improvements relating to electrical recording apparatus." р, 
CERVERA. November 25th. (Complete.) 

25,792. An improved method of agitating solution in order to quicken the 
electrolytic deposition of metals." J. SPEED. November 26th. 

25.814. Improvements in tro!ley-heads for electric tramoars. W. WILLEN- 
BUCHER. November 26th. (Complete.) 
„ An improvement relating to dynamo- electric generators and 
motors.” J. D. R. BLalx. November 26th. 
“Improvements in electric rheostats." Тыр British Тномвок- 
Houston Co., LTD. (the General Electric Co., United States.) November 26th. 
25,850. Improvements in time - limit devices for electric switches and the 
like." TRE Britisg THoMSON-HOUSTON Co., LT». (The General Electric Co., 


25,858. * Improvements in insulating material for electric conductors.” Tux 
Britisit THoMsoN-HovsTON Co., Lrp. (The General Electric Co., United 
States.) November 26th. 

25,851. "Improvements in Suspenders for overhead electric conductors.” 
Тнк Brivis T'HoxsoN- Houston Co., Lr». (The General Electric Co., United 
States.) November 26th. 

25,855. Improvements in electric switches.” Tx BRIT ts THomson- 
Houston С ©. LTD. (The General Electric Co., United States.) November 26th. 

25,859. **Troprovementa in windings for dynamo-electric machines.” Тнк 
Вютінн THoMSoN- HOUSTON Co, Lro. (The General Electrio Co., United 
States.) November 26th. 

76.870. Improvements in or relating to electrolytic electricity meters.” 
THE BASTIAN METER Co., Lr». (C. О. Bastian and C. H. Churchill.) 
November 26th. 

25,925. Improvements in electrical resistances,” 
November 27th. 

25,969. “Ani proved eafety device for nee in electric traction on the contact- 
Stud system." үү, GRIFFITHS and B. Н. BED EKL. November 27th. 

25.970. "Improved current collector for use in stud-contact systems of electric 
traction.“ W. Grirrirns and B. H. BRDELI. November 27th. 

25,990. * Improvements in and pertaining to electrical brush- holders.“ H. A. 
Mavok and MA von & CovLsoN, Ltp, November 27th. 


25,994. Electrical shade ring-forceps." J. D. Frew. November 28th. 


26.048. * Improvements in railway signalling by means of w liae circuit.” 
V. Cesar and E. GUARINI, November 28th, (* omplete.) 


26,051. Im provements relating tn voltage-regulating devices for alternating- 
current eleotrio lines.“ G. FiNZi. November 28th. 


26,067. "Improvements in advertising appliances applicable for use in 
connection with telephones and for Other purposes," p, F. ConkHiLL 
November 98th. 


20,069. “Improvements in and relating to multiple electric motor control. 
* VON ZWEIGBERGK, November «8th, 


———————— 


PUBLISHED SPECIFICATIONS, 


Р. М. А. MatTTHeEws, 


Copies of any of these Specific tions may be obtained of Messrs. W. р, 
Thompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 


free, 9d. (in stamps), 
ee a 


1903. 


ErEcTRIC RAILWAY System. F. Mismahl. 162, January 8rd. 

Rair-BoNps ron ELECTRIC RAILWAYS AND Tramways. La Compagnie Generale 
d' Electricité, 258, January 5th. 

Conduits AND Trovons FOR ELECTRIC Conpuctors, T. E. Devonshire. 

. January 61h. 

ELECTRIC SWITCHES HAVING THREE Contact ARMS. Siemens Broa. & Co., Ltd. 
(Siemens & Halske Aktiengesellschaft, Germany.) 6683. January 10th. 
ELECTRICAL RESISTANCE, PARTICULARLY DESIGNED FOR HEATING PunhPosks, 
G. H. Whittingham. (Date applied for under Patents Act, 1901, January 
2186, 1902, being date of application in United Btates.) 1,092. January 

15th. 

INSULATING MATERIAL For DYNAMO-ELECTHIC MACHINES, ELECTRIC Motors AND 
Сохристовв. H, Oliver and G. J. Philpot. 1,529. January 22nd. 

ELECTRIC Wining For LIGHTING AND OTHER INSTALLATIONS, F. W. Bayliss 
and J. R. Browne. 2,289. January 30th. 

ELECTRIC Lirts. J. Richmond and R. F. Carey. 9,483, February 2nd. 

Errcriuc SWITCHES. E. Knipping. 2,976. February 7th. 

Errcruc Rat. BoNps, W. Е, Oakley. 8,167. February 10th. 

CHEMICAL RECTIFIERS FOR CONVERTING AN ALTERNATING ELECTRIC CURRENT 
INTO A DIKECT CURRENT. A. Chaplin. 3, 420. February 13th. 

INTERRUPTERS FOR ELEctric Сікситв, G. Р. McDonnell. 8,719, February 
17th. 

OBTAINING UNIDIRECTIONAL CURRENT FROM A BINGLE-PHABE OR Pol. vpnasg 
ALTERNATING CURRENT Source, P. C. Hewitt. (Date applied for under 
Patents Act. 1901, October 80th, 1902, being date of application in United 
States.) 4,168, February 21st. 

STORAGE BATTERY Prates, W. Fairweather. 
Co., U. S.A.) 4, 410. February 25th. 

Dynamo METERS. E. Weston and A. О. Benecke. 4,444, February 25th. 

ELECTRIC Втор Motions FOR DRawinG Frames, J. Nelson. 6,125. March 6th, 

TRANSMITTERS FOR Usk IN TELEGRAPHY, М, Koytra. 6,188. March 5th. | 

ELECTROLYTIC ZiNCING Process, I. Skirmay and L. von Kollerich. 6,448 
March 9th. 

Luminous-vapour ELECTRO Lamps. W. Fairburn-Hart, (The General Eleo 
Co., United States.) 5,545. March Joch. 

ELEctrko-THERMIC BuRGtcAL Forcers, A, J. Downes. 6,606. March 10th. 

ELECTRO-PLATING OF METALS J. Schiell. 5,603. March 11th. 

Laurs with ELECTO LIGHTING ' DEVICE ann BUPPLEMENTAL Wicx. 4. L. 
Lind and C. Н, Carlsson. 0,600. March llth. 


(The General Storage Battery 
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WILLIAM GILBERT, OF COLCHESTER. 


Ir is but a few months since the Institution of Electrical 


Engineers did homage at the tomb of the great Alessandro 


Volta, in Italy ; last week, on December 10th, the Institu- 
tion commemorated the 300th anniversary of the death of. 
one who preceded Volta by two centuries—William Gilbert, 
the father of electric science, who was born in Colchester 
in 1544, and died there in 1608. 

The son of well-to-do parents, William Gilbert received 
а liberal educition. Не graduated as Doctor of Medicine at 
Cambridge in 1569, and travelled on the Continent for 
three years. Afterwards he settled in London, and quickly 
acquired a high standing in his profession, becoming President 
of the Royal College of Physicians in 1599, and physician 
to Queen Elizabeth in 1601. А man of marked independence 
of thought, Gilbert scorned empirical methods and ideas, 
and rested his faith on experimental observations ара 
inductive reasoning, anticipating by many years Francis 
Bacon, who is so commonly regarded as the founder of experi- 
mental science. 

Apart from bis medical accomplishments, the life work of 
Dr. Gilbert was the study of the science of magnetism. In 
bis day innumerable superstitions and idle fancies were 
associated with the loadstone; these he combated with 
vigour. But far more important were his original dis- 
coveries relating to the properties of magnets in general, 
which were embodied in bis famous work, “ De Magnete," 
published in 1600. Having regard to the times in which . 
he lived, and to the ideas then prevalent, this work must be 
admitted to be one of the most remarkable prcductions of 


‚ human labour and intelligence in existence. Most great 


works of this kind have been the fruit of many minds; but 
Gilbert wrought alone. To him we are indebted for the dis- 
covery of the essential feature of the closed magnetie cir- 
cnit; for he first fitted pole-pieces to the polar faces of a 
loadstone, and thereby increased its lifting power 80 times. 
It was Gilbert who made the pregnant discovery that iron 
could be maguetised by hammering it while it lay north and 
south; that a sheet of iron had a screening effect on mag- 
netism; that magnetism was destroyed by heat; that a 
magnet possessed a magnetic field. His observations on the 
phenomena of terrestrial magnetism, and on the behaviour 


‚ of loadstones and compass needles towards each other, were 


innumerable. Above all, he made a model globe of load- 
stone, and ‘studied ite effects on small compass needles at 
various parts of ite surface, whence he deduced the (at that 
time) astounding theory that the earth itself was a gigantic 
magnet! Needless to say, opposition was not wanting to his 
views; but nevertheless, in spite of this, his book became 
the standard work on magnetism, and held its place for 
100 years. What may appear still more remarkable, is the 
fact that he was honoured by his immediate contemporaries 
such as Galileo and Kepler. 


974 


THE ELECTRICAL REVIEW. (Vol. 53. мо. 1,360, Оюсимвив 18, 1903. 


But Gilbert did not confine bis researches to magnetism ; 
he discussed at considerable length the resemblance between 
the attractions due respectively to magnetism and to static 
electricity, and showed tbat not only amber but many other 
substances also were capable of electrical excitation, includ- 
ing the classic glass rod and stick of sealing wax. More- 
over, he observed that these phenomena were most readily 
exhibited in certain states of the atmosphere, and that all 
known substances were amenable to the attraction of the 
excited body. The invention of the electroscope was his. 
He observed the discharging power of a flame or hot air; 
the screening effect of [aper or linen on electric attraction ; 
the rectilinear action of the attraction ; the drawbacks of 
hygroscopic materials in exhibiting electrical experiments, 
and many other interesting facts. 

It must not be supposed that Gilbert made no mistakes ; 
on the contrary, he fell into several notal le crrore. Never- 
theless, bis work constituted £o great and original an advance 
beyond the knowledge then existing, that his title to the 
designation of “Father of Electric Science" cannot be dis- 
puted ; neither can bis claims to be regarded as the founder 
of experimental philosophy be set aside. To honour bis 
memory is to honour ourselves. As Dryden sang— 


Gilbert shall live till loadstones cease to draw, 
Or British fleets the boundless ocean awe ! 


We cannot conclade this brief appreciation without 
expressing our indebtedness to Gilbert's biographer, Prof. 
S. P. Thompson, whose pleasure it has ben to gather 
together the scanty records of his life, and to embody the 
fruite of his labours in pamphlets in a style worthy of the 
subject and the author. 


TELEPHONY IN GLASGOW. 


MUNICIPAL telephone committees are nothing if not amusing. 
The paragraph recently circulated apparently at the instiga- 
tion of the Telephone Committee of the Glasgow Town Council 
reminds us irresistibly of а very old story of an Irishman 
who had a grievance against a countryman in a distant town. 
The Lero of this story made a special journey to interview 
his critic, and, on bis return, was relating to a friend the 
adventures of his enterprising journey. Well, what did 
you say to him ? ” aeked the friend. “І told him, вог, that 
I should treat him with silent contempt ! " 

The Glasgow Telephone Committee, we learn, has bad 
before it articles condemnatory of the telephone accounts 
which have appeared in © certain electrical and engineering 
journals.” The announcement goes on to say, in a ten-line 
sentence in which the auditors, the sub-committee on 
finance, the Telephone Committee and the Town Council 
stand shoulder to shoulder against all comers, that the 
accounts call for no defence against articles written “ in 
such obvious ignorance of the conditions which prevail in 
Glasgow, and with such apparent bias and purpose." Perhaps 
the proximity of Belfast to Glasgow is responsible for this 
interesting announcement that all criticisms are to be treated 
* with silent contempt" ; but one cannot help thinking 
that, having come to the decision, it would have been more 
dignified—and convincing—to be silent about the decision 
also. To shout vociferously that you are going to say 
nothing is apt to create the impression that you have nothing 
to Bay. 


Our very sincere sympathy is extended to the Glasgow 
Telephone Committee and to the eminent and independent 
firm of auditors in the awkward situation in which they 
have been placed by people and circumstances over which 
they have no control. It is not the fault either of the 
members of the Committee or of the auditors that they know 
little of the telephone business, and find themselves engaged 
in the ungrateful task of trying to make water run uphill. 
We trust that we and others of the “ electrical and engineer- 
ing journals" have enliphtened them a little on the 
peculiarities of business telephony on a large scale— still a 
comparatively unknown country to them—and, in spite of 


` our * obvious ignorance of the conditions which prevail in 


Glasgow," we shall endeavour in tbe future to enlighten 
them, and others, still more. 

Fortunately, our vocation is not such that it is either to 
our interest, or to that of our readers, to treat with silent 
contempt any subject in which we or they are interested, 
and Glasgow is luckily not to remote from London as to 
preclude all hope of improving our knowledge of the 
telephonic conditions which prevail there. We confess to a 
certain suspicion that the ignorance displayed in our previous 
articles on the subjcct is not quite во “obvious” as the 
Telephone Committee would wish its friends to believe. In 
any case, we shall endeavour constantly to add to our stock 
of information on the subject, and shall hope at no distant 
date to lay the result of our further studies before our 
readers und tlie Glasgow Telephone Committee. We are 1 ot 
without hope that at some time or other even the Committie 
itself may awaken to the real facts of the Glasgow 
Corporation’s telephone venture. When that happens the 
back numbers of the REVIEw will be of more value to its 
members, ав à work of reference, than even the 85 volumes 
of the Encyclopedia Britannica.“ 


IT appears that the Parisian multi- 
system tramways have gained such à 
heavy record of fatalities and injuries by reason of the 
absence of efficient life-guards, that the Prefect of Police 
(M. Lépine), acting on the recommendation of the Chief 
Inspector of Tramways, a short time ago decided to advise the 
operating companies, first, that the number of serious accidents 
demonstrated the inefficacy of the existing guards; 
secondly, that each company was to seek out the life-guard 
best suited to its rolling stock while complying with the 
usual requirements for safety, and to forward, not later than 
October 1st, the designs of the proposed guards for the 
approval of the Prefect ; and, last, that the installation of 
such life-guards as would satisfy the imposed conditions, 
should be made obligatory before January 1st, 1904, on the 
cars of companies not sending in proposals. 

The companies obeying the Prefect's behest had to state 
the time that the installation of the guards would occupy, and 
it was, of course, compulsory for the companies to fit the 
approved guard, 

The Union des Tramwaya de Ёгапсе forwards the com- 
plete text to the Tramways and Light Railways Association 
with the statement that it has recently been collecting 
evidence to show that nothing more complicated than the 
fixed fender of wood placed across the wheels near the track and 
attached to the axle-boxes, is necded to safeguard the public. 

It is interesting to observe that the Piefect of Police 
stipulated expressly that the new guards must not project 
beyond the platform, thus putting out of court the type of 


Compulsory Life- 
guards in Paris. 
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guard во largely adopted in the States, and to some extent 
on the Continent. Here the Prefect is in accord with our 
own Board of Trade, and with the majority of tramway 
men in this country. 

Contained in the same number of the Association Circular 
are notes by foreign and English experts questioning the 
neceasity for complicated automatic apparatus. In Munich, 
for instance, the cars are fitted with a guard that scems to 
meet with the approval of M. Lépine, but in 1902 there 
were six cases of serious injuries and four deaths due to 
persons being crushed under the front part of cars, a record 
that compares badly with, say, the Liverpool record for 
1902, where not even serious injury occurred to anyone who 
fell under the platform of cars guarded by the “ plough ” 
fender, although there were four fatalities caused by the 
Peckham death-trap. 

The English expert knows of no better type than the 
rigid plank, and suggests that the dangers of the brake 
spindle, which extends below the platform and forms a dan- 
gerous obstruction to persons falling under the platform, 
may be minimised by protecting it with a wire cage or a 
rounded wooden buffer. He ends with words which embody 
the view consistently taken by ourselves :—“ Well trained, 
well-disciplined men, and perfect brakes, are the very best 
lifeguards a company can possess.” 

There was never a guard of any consequence on the old 
steam cars, and anything like an efficient guard on electric 
cars is only a few years old, but the natural desire of tram- 
way undertakers to avoid accidents on both humanitarian 
and monetary counts, added to the spur of public opinion, 
and the steady and increasing pressure of the B. of T., have 
all led to the fitting of some more or less reputable guard on 
almost every British car, and it is difficult to believe that a 
similar result might not have been obtained in Paris if the 
conditions had been natural, во avoiding the present instance 
of bureaucratic compulsion, which must ever be unhealthy 
for the State and irritating to the subject. 


THE question whether, when a workman 
is killed by lightning during the course of 
his employment, his representatives can 
obtain compensation under the Act of 1897, recently came 
before Judge Bradbury at the Liverpool County Court. It 
appeared that on August 14th in the present year a brick- 
layer, whose death gave rise to the action, was at work with 
his mate on а scaffold. The scaffold was 28 ft. in height. 
At the first hearing a doubt arose whether the fact that the 
deceased was working on a scaffold 23 ft. from the ground made 
an appreciable increase in the risk of his employment, as com-* 
pared with working on the ground, and his Honour adjourned 
the case for expert evidence to be called on that point. At 
a subse: uent hearing Dr. С. C. Garrard, head of tha testing 
department at Ferranti’s works, and Mr. J. M. Faulkner, of 
Manchester, both gave evidence to the effect that the fact of 
his being on the scaffold had seusibly increased the risk. 
His Honour held that inasmuch as the position in which the 
deceased was working was a dangerous position, he found as 
a fact that the accident arose out of, and in the course of, 
the employment. He therefore gave judgment for the 
plaintiff, but expressed the wish that the matter might be 
taken to the High Oourt for final adjudication. 

This is one of the nicest questions in connection with the 
Workmen’s Compensation Acta which has yet arisen. Ав 
our ers are well aware, compensation is payable where 
the accident arises out of, and in the course of, employ- 
ment.” That the death by lightning was caused “in the 
course of the employment, there can be no doubt, but how 
can it be said to have arisen ** out of the employment in 
the strict sense of the term? The Act is intended to insure 
workmen against any accident which is the result of any 
risk to which they may be exposed in the course of the parti- 
cular employment. Thus if a brick were to fall on a brick- 
layer’s head, or if he were to fall from the scaffold, his 
employers would clearly be liable. But everyone who is ex- 
posed to the weather during a thunderstorm is liable to injury 
by lightning. How, therefore, can it be said that this par- 
ticular accident arose out of the employment? It must be 
assumed that, in coming to his conclusion, the learned judge 
was influenced by the opinion of the witnesses, who stated 


Death by 
Lightning. 


that the fact of the deceased being on a scaffold 28 ft. high 
exposed him to a somewhat greater risk. We shall await 
with icterest the review of this decision in a higher Court, 
althongh it is quite possible that the judges may say that 
the question was one of fact for the County Court Judge. 


Municipal Tele- THE Times of the 14th inst. publishes 
phone Competition. correspondence between the Postmaster- 
General and the Town Clerk of Brighton on the subject of 
free service to the municipal exchange, and certain offers of 
money which were made by the chairman of the Telephone 
Committee to residents at Burgess Hill, details of which were 
given in our last week's issue. Тһе Postmaster-General 
recognises that some interval must elapse between the con- 
nection of the firat subscriber and the opening of the exchange 
service, for which subscribers pay subscriptions, but he clearly 
is of opinion that the Brighton Corporation intends going 
beyond what may be considered reasonable. He regards the 
arrangements made as a breach of Clause 11 of the license, 
and asks that subscriptions at rates within the specified 
limits may at once be collected from all subscribers who are 
enjoying an effective exchange service. The Postmaster- 
General further considers the offer of money to subscribers of 
the National Telephone Co. at Burgess Hill by the chairman 
of the Telephone Committee to be a breach of Clause 21 of the 
license, and that it should be at once withdrawn. The Town 
Clerk, in replying, maintains that an effective service will not 
be obtained until 750 subscribers are connected, and the period 
of free service will last only until that number are placed 
in operation. He further states that the chairman of the 
Committee will act in accordance with the Postmaster- 
General's wishes, i. e., withdraw the finaneial offer to Burgess 
Hill subscribers. It is satisfactory to note that the Post- 
master-General maintains an impartial control over com- 
peting licensees. | | 
There may be good ground for the Town Clerk's conten- 
tion that the Corporation cannot accept responsibility for 
the chairman of committee’s action on the ground that his 
authority as Councillor and as chairman of the Telephone 
Committee ceases as soon as he leaves the Council chamber 
or the committee room as the case may be,” but the Post- 
master-General’s view that he cannot dissociate the Corpora- 
tion from responsibility will certainly commend itself to 
ordinary mortals. In the case of competitive municipal 
trading it is the excess of zeal which has to be guarded 
against, and the Councillor or chairman who claims even 
only average zeal does not confine his activities to 
the Council chamber. The existence of the spirit of enterprise 


in the councillor is the good and the evil of municipal life. 


In non-competitive public service, municipal zeal is a most 
valuable quality ; in competitive business it is a great evil, 
and it is most unfortunate that such excess of zeal should be 
manifested on behalf of an enterprise so unsuited to com- 
petitive conditions as is the telephone service. It would be 
of interest to learn whether the estimates upon which the 
Brighton municipal telephone enterprise was started provided 
for that period of service without payment which the Town 
Clerk now recognises as во essential. 


As if electricians, who are notoriously 
loyal subjects, were not sufficiently 
grieved to hear of the unfortunate accident which befell Her 
Majesty the Queen last week, their enemies must needs set 
on foot the foul slander that the fire at Sandringham was 
due to what is known to the reporters of the daily Press as 
“ the fusion of electric wires.” So far as we have been 
able to ascertain, there never was the slightest foundation 
for this rumour. The cause of the fire was simply and 
solely the faulty construction of the concrete floor of a stove, 
situated in the room above the Queen’s bedroom. Doubtless 
this fact was not discovered until time allowed of a proper 
examination of the scene of the accident, and, as usual, the 
well-worn phrase was utilised in the meantime. The repeti- 
tion of such unfounded charges, as.we recently pointed out, 
is calculated to do serious injury to the electrical industry, 
and to prolong the danger of fire by hindering the adoption 
of electric lighting and heating. We are confidently of 
opinion that had an electric radiator been in use instead of 
в combustion stove, the fire would never have occurred. 

D 


Electricity the 
Boapegoat Again. 


— 2 ůů˖ů 7 ů ——— 


976 


THE ELECTRICAL REVIEW. Vol. 53. No. 1,360, рвсемвив 18, 1903. 


—  **  ******** ЕЕЕ ******Е*Е***є-ё$:-- -—-—-—-—-—----::-:-:::--:-:-:-—----:-:-—-—-—-—-—----—-—-—-:-:-----: ——-:———-——-—-—-—- —-—-—:——-—-: : : :: :-—г: ee 


CENTRAL STATION ECONOMIES: 
THE UTILISATION OF CONDENSED STEAM. 


By d. R. PARKINSON. 


THE advantages of condensing engines for central station 
work are universally recognised, but where reciprocating 
engines with surface condensers are emploved, it often 
happens that the condensed steam contains such a large 
quantity of oil that it is impossible to use this water for 
boiler-feeding purposes ; more especially does tbis occur on 
engines with forced lubrication, a quantity of oil getting on 
to the piston rod, and thence into the cylinder. 

There are numerous appliances on the market for dealing 
with this difficulty, some of them treating the steam before 
itis condensed and removing the oil by a system of baffle 
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. plates, and others treating the water chemically, precipitating 


or rather coagulating the oil, and then removing it by 
filtration. | 

I believe either of these systems can be made to deal with 
the water satisfactorily, but the cost of installation, especially 
if not allowed for in the original contract, is a consideration 
to most engineer, who wish to keep their capital expenditure 
as low as possible. 

The simple filter, which I am about to describe, has tke 
advantage of almost entirely removing the oil at an 
exceeedingly small cost. 

The filter can be constructed on any piece of waste ground 
near the station. Where the soil is clay the trench can be dug 
direct in the ground without any lining ; where, however, the 
soil is porous, a lining of puddle will be required. 

The chief point is that the filter should be big enough ; the 
filter illustrated is capable of dealing with 2,000 gallons 
per hour. 

The filter consists of a trench 43 ft. long, 2 ft. deep at one 
end and 5 ft. at the other. with the sides sloped down ; the 
trench is divided into seven compartments by wooden parti- 
tions, each partition having about 20 1-in. holes bored through 
it 6 in. from the top, and the partitions are so arranged that 
the level of the holes in the second partition is 6 in. below 
the holes in the first, and the holes in the third 6 in. below 
the holes in the second, and so on. The discharge from the 
air pump is led direct to the inlet, and the outlet goes to the 
hot well. The filtering medium consists of clinker and ashes. 
The clinker from the fires is carefully sorted, broken 
and sifted and two heaps made, one consisting of 
pieces varying in size from 1 in. cube to 8 in. cube; the 
second heap consists of the screenings from the first heap, 
passed over a 1 in. screen to remove the dust. The com- 
partments are then filled up as shown, a few shovels-ful of 
fine ashes being put on the top, and the quantity of fine ashes 
being adjusted so that the water is obliged to flood about 
one quarter of the area of each compartment before it can 
get away. The surface of the ashes should be left with a 
slight rise towards the outlet end, so that as the filter gets 
clogged the water will rise slightly and flood a larger area ; 
very little fine ash should be put in the first two compart- 
menta, or they will rapidly clog. With the average condensed 
steam, the first compartment will require cleaning about 
once а week, the second and third about once in 10 days, 
and the fourth about once а fortnight. For cleaning pur- 
poses it is advisable to have either a drain to each compart- 
ment, or a stand pipe arranged in which a hand pump can 
be fixed. 

The water leaves the filler almost clear, and it is only 


when the water is over 1 ft. deep that any milkiness is 
observable. I have had the water tested by a leading 
analytical chemist, and he reported upon it as suitable for 
boiler feeding. Moreover, after running а boiler with this 
water for two months, there was no trace of oil in it when 
opened for examination. 

When there is a large quantity of oil in the water, it is 
advisable to place a settling tank between the air-pump and 
the filter; not only does this make the filter keep clean longer, 
but the oil can be skimmed off the surface of this tank, 
filtered and used again. 

It is advisable to make a smull bye-pass filter alongside 
the main one, which can be used during the cleaning of the 
big one. 


PROTECTION IN RELATION TO TRAMWAY 
ENTERPRISE. 


THE meeting of the Tramways and Light Railways Association, 
which was held on December 11th at the rooms of the Society of 
Arts, to discuss the question named above, produced speeches and 
arguments having no special bearing on the subject. 

The hall was opened by an address from Mr. Atherley-Jones, who 
spoke in the Free Trade interest, and was twitted by Mr. Byng as 
being himself a member of the most highly protected trade in the 
world. Mr. Atherley-Jones, however, refrained from using his own 
class as an awful example of what monopoly and tariffs tend to 
produce. His arguments were of the usual stock-order beyond 
which it seems impossible to proceed. Mr. Moreton-Frewen, who 
followed on the Protectionist side, was equally convinced that the 
good of the Empire required us to levy tariffs. He did not regard 
dumping with that spirit of levity which characterised the first 
speaker, who, secure in his own protected citadel as & non-producer, 
appeared to lack sympathy with those ousted by dumping. Ав а 
matter of human sentiment this question appeals to many of us. A 
thousand gain an increase in employment ав the result of dumping, 
and five hundred men are pushed down. How far is it good for the 
country at large that a thousand men should earn an extra 2s. per 
week if five hundred men are reduced from the status of skilled 
labourer to that of unskilled labourer at 10в. а week less wages. 
The Protectionist is often а man who lets these human sympathies 
influence him—to his credit be it said. Granted, he says in effect, 
that dumping makes the country wealthier; is wealth thus gained 
any advantage to & country ? 5 

* To numerous ills а prey, 
Where wealth accumulates and men decay." 

Mr. Arthur Wadham was heard with impatience; he read somewhat 
inaudibly from a voluminous packet on the Free Trade side, and 
was followed by Mr. Byng. The ill-behaviour and unseemly inter- 
ruptions which characterised the meeting throughout came to a head 
during this speaker's period of grace. Mr. Byng, ignoring entirely 
his early days as an importer and dumper, was chiefly occupied with 
the ills he now suffers from compatriot dumpers. He now feels 
the effect of the lash he во ably welded when he was not himself 
а poor manufacturer, and his blood boiis against Germany. In 
all this self policy no one thinks of the poor farmer, who has for 
years been exposed to the dumping competition of the mortgaged 
and dried-up farmer of Western America, who sells his next year's 
wheat to pay last year's mortgage interest. Fifty-six years ago the 
manufacturers howled down the farmer as a protected man. To-day 
he is crying for Protection for himself. The whole position is one 
of curious inconsistencies. 

The speech of the evening was undoubtedly that of Mr. Ward- 
Humphrey, on the Free Trade side. It was rapidly and fluently 
delivered, апа was altogether more telling than that of any other 
speaker. All who pointed their arguments with figures were 
unfortunate in their choice of figures, and isolated figures may on 
occasion prove anything. Each speaker ridiculed the other man’s 
figures, and advanced others of equal doubtfalness. 

The last speaker wa3 Mr. Garcke, who was strongly in favour of 
fiscal change. A believer in Free Trade, he believed it should be 
secured by using weapon for weapon. Many Free Traders are of 
this opinion. All do not feel sure that it would succeed, but we 
know of many—call them wobblers if one will—who honestly 
believe that the British market is so valuable to the outer world, 
that to retain itthey would easily listen to argument, backed by the 
power to retaliate. Sir О. Rivers-Wilson, in his speech, inclined to 
think that the tariff reformers had the hetter of the. argament. 
But it is always easier to enlist sympathy for one unfortanate 
displaced workman than for ten who are bettered. If Free Trade 
and dumping is really good for the country ; if its effect is so great 
that capital is really put out of use, and men are put ont of work, and 
all this is done that the community at large may wax fat, can there 
be nothing done to compensate the unfortunate if emall minority? 
Why cannot the community support a family while its anchor- 
forging bread-winner is taught to make needles—in the making of 
which the idle steam hammer, however, would appear out of place. 

The whole question bristles with difficulties, but of all kinds of 
dumping tbat of the criminal alien and the foreign pauper who 
squeezes our own men and women upon the shores of Americs 
received no comment, Is there at the back of this call for tariffs a 
desire un the part of the chief wire-pullers to place us all, like 60 
many American white slaves, under the heels of the Carnegies, 
Morgans and Russell Sages, the millionaire production of tariff- 
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ridden America? Mr. Ward Humphrey indicated the probability 
of this undesirable consummation, and do we not see already in 
Germany the strong development of the same undesirable condi- 
tions visible in America—the same greed, the same unprincipled 
business methods? Tariff reformers would do well to sufficiently 
realise this aspect of the question. 


LEGAL. 


METROPOLITAN ELECTRIC BuPPLY Co., Lro, v. Tum Mayor, 
ALDEBMEN AND COUNCILLORS OF ST. MARYLEBONRE. 


IN the Chancery Division of the High Court cf Justice on Friday 
Mr. Justice Buckley had before him & motion by tbe Mayor, 
Aldermen and Councillors of the Borough of St. Marylebone, asking 
that the time which the Court fixed for the completion of the 
purchase by the defendants of the undertaking of the Metropolitan 
Electric Supply Co., Ltd., in that district might be extended. 

Mr. BUCKMASTEB, K. C., who appeared in support of the motion, 
said the Corporation, by virtue of the Electric Light Act, of 1901, 
became, as his Lordship had held, bound by Statute to buy the 
undertaking of the plaintiff company. The arbitrator made his 
award on February 4th last, and he adjudged that £1,212,000 
should be paid to the plaintiff company as compensation. On June 
23rd last the County Council declined to give their sanction to the 
raising of the money by loan. 16 appeared that one of the grounds 
upon which they refused their sanction was that, under the terms 
of the Statute, the defendant Corporation would have no power to 
work until after the completion of the purchase. An appeal was 
made to the Local Government Board, but before that appeal came 
on an action wes brought by the Electric Supply Co. for specific 
performance of their contract. It was on his Lordship’s judgment 
in that case tbat they now came to ask for an extension of time. 
The judgment declared that there was a binding contract created by 
the notice to treat and the award, and that the contract ought to be 
specifically enforced. The Corporation had submitted that it was 
quite impossible for them to raise the purchase money except by 
loan or by an increase of the rates. The rate necessary to raise this 
money would amount, apart from the other rates, to something like 
20s. in the £. On September 28th, 1903, the Corporation had notice 
from the assistant secretary of the Local Government Board that that 
Board had no alternative but to uphold the decision of the County 
Council The only remedy open to the Corporation was to go to 
Parliament again, and they resolved, on October 29th, to amend the 
Bill in order to get the proper and necessary relief. Under an Act 
which was passed this year, it was essential, before they could do 
this, to get the opinion of the ratepayers. January 28th, 1904, was 
the earliest date on which they could get this consent of the rate- 
payers, and February 18th was the latest date if a poll were 
demanded. The position at the moment was this: On December 
31st, 1903, the Corporation was bound by the order of his Lordship 
to complete the purchase and pay money which they had not got, 
and could by no possibility get by that time. They therefore came 
to ask for an extension of time in order to see if they could obtain 
the necessary relief from Parliament by raising a loan which would 
enable them to carry out their part of the bargain. There was 
nothing which the Corporation had done which should disentitle 
them to the assistance of the Court. They had proceeded by every 
means in their power to raise the money, but, so far, they had met 
with defeat. 
month, but until the ratepayers had given their consent, the Cor- 
poration could do no more. If Parliament did not assitt the 
Corporation, the only possible means of satisfying this purchase 
money would be by levying a rate which would be perfectly 
intolerable. 16 would dislocate the whole machinery of local 
government. 

Mr. Свїррв, K. C., who appeared with Mr. Astbury, K. O., and Mr. 
Sargeant for the plaintiff company, submitted that the Corporation 
of Marylebone had come under а statutory obligation to purchase 
the undertaking of the plaintiff company and the Council were given 
until January lst to carry out the purchase. As regarded the means 
of obtaining the money, primá facie the vendors had nothing what- 
ever to do with that. The plaintiff company was entitled to the 
money, and if the Borough Council апа ratepayers did not obtain 
borrowing powers it made not the slightest difference to the 
plaintiffs’ rights in the matter. He was quite willing that on 
certain terms the Corporation should have an additional opportunity 
as regards borrowing the money. It was said the Council were 
now promoting a Bill which might or might not be accepted by the 
ratepayers. If it were accepted, and it became possible to comply 
with the standing orders and proceed with the Bill, he was prepared 
on behalf of the company to give all proper indulgence to the 
Borough Council on terms. So far as the company could see, and it 
was perhaps not improbable, the ratepayers might reject this appli- 
cation to obtain borrowing powers. Assuming the ratepayers did 
ко, that had nothing to do with the vendors. The only other 
method of procedure would be for the Corporation to levy a rate for 
the purchase money. He asked that nothing would be done which 
would se to the detriment of the power which existed in the com- 
pany at the present time. The company could, immediately after 
January 18 next, have taken the necessary steps tc enforce their 
rights by mandamus according to the recognised methods. Pro- 

ceeding, the learned -counsel read an affidavit by the general 
manager of the plaintiff company, in which it was set forth that the 
company objected to the time being extended at all, except on the 
distinct undertaking of the Borough Council that in the event of 
the ratepayeis refusing to sanction the proposed Bill before 
February 18th next, the Council proceed to levy a sufficient rate to 


The Bill would be deposited on the 17th of this 


discharge their obligations. The directors of the company had 
reason to believe that & considerable amount of opposition to the 
completion of the purcbase existed in the borough, and they were, 
therefore, of opinion that any extension of time now granted should 
only be for a period sufficient for the defendants to ascertain the 
decision of the ratepayers on the Bill. They considered an exten- 
sion of two months to February 29th next to be ample under 
existing circumstances. They desired a modification in at least four 
very important particulars of the terms upon which they consented 
in August last to the postponement of the completion of the pur- 
chase. The capital of the company consisted of ordinary sabares, 
4% per cent. preference shares, 44 per cent. first mortgage debenture 
stock, and 34 per cent. mortgage debenture stock, but the capital 
expended to the present time considerably exceeded the capital 
raised, and in consequence of the delay which had already taken 
place in the completion of the purchase and of the uncertainty as to 
the date on which it would be completed, the company had been, 
and etill were, unable to make provision for further expenditure on 
capital account required for any portion of their undertaking, 
including Marylebone, except by borrowing from their bankers at 
the rate of 4j per cent. per annum, or by the issue of additional 4j 
per cent. preference shares. At present the company owed large 
sums to their bankers on loans at that rate, contracted solely in 
consequence of the delay in completion of purchase which had 
already taken place. It was extremly inconvenient to the com- 
pany financially to owe these large sums to their bankers, and 
still more inconvenient to increase these large borrowings to the 
extent of their further capital expenditure, which it was absolutely 
necessary to make from time to time, to meet tbe normal growth 
of the St. Marylebone undertaking, and to comply with the statu- 
tory obligations of the company. On the other hand, there were 
grave objections to issuing further capital of the company to meet a 
temporary necessity of the kind, and in view of the fact that all 
this capita!, and a sum of over £1,200,000 in addition, would be 
thrown on the company's hands on the completion of the purchase. 
The capital expenditure incurred from December 31st, 1901, to 
June 30th, 1903, was agreed between the parties as being £67,250, 
and further capital expenditure had been, and was being, necessa- 
rily incurred, and a large portion of this capital expenditure was 
still unproductive. Under these circumstances the company sub- 
mitted that as one term of any extension of the time for comple- 
tion, the Borough Council ought to provide а sum of at least 
£60,000 toward the capital expenditure tbat had been, and was 
being so made. Sucha sum only amounted toa rate of something 
like 9d. in the £ on the rateable value of the borough. It was 
obviously unfair that the company should, by the default of the 
Borough Council, and without any fault of their own, be not only 
kept out of their purchase money, but actually have to raise large 
additional capital for the purpose of maintaining an undertaking 
which really belonged to the Borough Council. The company also 
submitted that it was only fair that if further time for repayment 
of the whole or any portion of the capital sums expended by them 
on the Marylebone undertaking since December, 1901, until 
December, 1903, was granted, the rate of interest to be paid from 
the last-mentioned date until the completion of the purchase on 
such sums or the unpaid portion of them should be at the rate of 
41 per cent. per annum, that being the rate actually paid by the 
compavy. The company found that it was impracticable, in the 
ordinary course of their business, to submit every item of capital 
outlay for the approval of the defendants before the outlay actually 
took place. Various minor alterations in and additions to the plant, 
fittings and instruments in the stations and sub-stations had to be 
made from time to time, and often at very short notice, the oost 
of which alterations and additions, although small individually, 
probably would, by oontinued delay in completing the purchase, 
amount in the aggregate to а considerable sum. 

His LonpbsHiP said the Borough Council had involved them- 
selves in an enormous liability, and, unfortunately, did not find 
themselves in a position to discharge it. They ought to have 
thought of all this before they came under a statutory liability to 
purchase. 

Mr. СвтрРРВ: We don't consider it is an unfortunate liability in a 
sense, if the Council had dealt with this matter on ordinary business 
grounds, We believe the income they would get would be quite suffi- 
cient to meet their liability. It must not be said tbat we look upon 
itias an unfortunate liability at all. The Council seem to have been 
disappointed with the award, and so were we. Proceeding, the 
learned counsel said the company had dealt with the business on the 
basis tbat the Borough Council would fulfil its obligations. The 


. company had wished to be left in possession of the locality, but 


after five or six years’ communication and friction between the 
Borough Council and the company, the former always saying they 
wisbed to purchase, the company had to give way, and a compulsory 
Bill was brought forward. The conditions accordingly were now 
changed, and the company were now going on another policy to 
that they followed five or six years ago. The ratepayers of the 
Council seemed to think that they could play fast and loose with 
the matter. The company wanted the situation clearly brought 
home to the minds of the ratepayers. 

His Говрзнір: I think it is coming home to their minde. 

Mr. Овгррв said that the ratepayers had only get to realise what 
the true liability was. To end the whole matter the Council ought 
to get borrowing powers, and deal with the thing in a business way. 
If that were done there would not be the loss of a farthing to any 
ratepayer. If the ratepayers did not assent to what wasreally a 
business basis, and allow the powers to be got, in order that the 
purchase might be dealt with, as it was by thousands of muni- 
cipalities in this country in the case of water and gasworks, they 
would have to take the consequences. The company would be 
forced in order to protect their interests to obtain а mandamus во 
that the necessary rate could be levied. 


—————— 
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His LoBpsurP: I cannot help thinking it was by inad vertance 
and oversight that the Council obtained the Bill. They did so 
without thinking of the consequences, and they are now face to 
face with the consequences. It seems to me that they are in very 
considerable difficulty. The levying of a rate sufficient to pay this 
parchase would be an oppression—that is, perhaps, not a correct 
word to use, but it would at any rate bear very hardly indeed on 
the ratepayers. It would be practically preposterous. 

Mr. Свїррв: The company don’t want to take any unbusinesslike 
attitude at all. 

Hie LonRpsurp: It is for the Council to find the money, but at the 
same time it is for me to see that they are given a reasonable 
opportunity of complying with the obligation which, in my view, 
they have been very foolish to place themselves under. It is a 
complete satire on municipal trading. 

Mr. Cripps, in the course of further argument, said that the com- 
pany was at present in а state of suspended animation. He sub- 
mitted that if the extension of time were granted, the terms which 
he had asked for should also be granted. 

Mr. A8STBURY pointed out that until the money could be paid by 
the Council the company were in the position of having to remain 
in possession and carry on the works. They were under statutory 
obligations to do certain work and make certain connections, and 
were bound by the order of the Court to convert the system from 
the high tension to the low tension. It was common knowledge 
that if possible the ratepayers of Marylebone were anxious to get 
out of the contract. There was a strong agitation in the borough 
against it. Unless these ratepayers consented to the Bill for the 
borrowing of the money, they would have to bear the rate. It was 
not right that the ratepayers should be misled. The Council had 
actually refused their approval of certain expenditure which the 
company had been bound to make. If there were any liklibood or 
possibility of the works coming back to the company, the company 
ought to be allowed in the meantime to carry on the concern, as in 
the past. The company ought to bave some part of this added 
expenditure paid to them at once. They suggested £60,000, and 
they should have the right to make reasonable and necessary 
expenditure in the conduct of the business, even if they did not got 
the previous approval of the Council to that expenditure. 

Mr. BUCKMASTER, in reply, said that he wished to make it clear 
that there never had been any wish or desire on the part of the 
Council he represented to escape from this bargain. The company 
got the whole of the profits at present. If they were to retain 
these, it was а little hard to say that the Council shot Id pay now 
part of the purchase money to enable the company to make these 
profits. He further submitted that there had been no withholding 
of approval as to expenditure by any cf the agents of the Corpo- 
ration. 

His LonpsHrP, in giving judgment, said the Council's difficulties 
began with the arbitration award. They seemed to have gone to 
Parliament with a light heart to get an Act to compel them to 
purchase. Of course the Council had not got the money, and they 
failed to get sanction to borrow it. Since the judgment under which 
defendants were ordered to complete the purchase on December 31st 
the Council had to the best of their ability tried to raise the money. 
As the sum was very large, the levying of a rate would be a "T 
heavy burden indeed on the ratepayers, and he was not at 
surprised that the Council were not prepared to face the ratepayers 
with such a rate. The company said that the Council having 
entered into the bargain it was no affair of theirs how the money 
was to be raised. The vendors, he continued, were quite right, 
and the Council should have thought of how they were to raise the 
money before they obtained the powers. The Council had pre- 
sented a Bill in Parliament, which would or would not be capable 
of going forward according to whether the ratepayers did ordid 
not approve of the Bill. If they did not do so the situation would 
become even more acute. Meanwhile the company proposed to 
enforce the ccntract, but at the same time they said it was com- 
petent to Parliament to do anything, and if the municipal authority 
had entered into such a bargain as was oppressive to the ratepayers 
it was poesible for Parliament to relieve them of the contract on 
properterms. It was not an impossible event that the sale might 
never be carried through. He thought it right to extend the time 
for completion to the end of February, but as it was necessary from 
time to time for the company to spend money on the undertaking, 
and they had had to borrow а large sum from their bankers at 44 
per cent. interest to make the Borough Council masters of the 
situation, when the plaintiffs were compelled, through no fault of 
their own, to extend the time, he would extend the time tor the 
completion of the purchase until February 29th next on the terms 
that £60,000 should be paid by the Council to the company on account 
of capital expenditure (£60,060 being an equivalent to & rate of 9d. 
in the £), that 44 per cent. interest should be paid on £7,250, which 
had also been expended, and on any further capital expenditure 
and that there should be added to the purchase money such further 
and other expenditure as plaintiffs should make in respect of 
reaeonable and proper expenditure on capital account, subject to 
the company proving and vouching that expenditure as being 
necessary and proper. The Council would pay the costs of the 
motion. 


GRE ETL. & Lance v. MANCHESTER CORPORATION. 


Мв. Justice SwrsrEN-Eapy, in the Chancery Division on Satur- 
day, gave jadgment in the above action. The plaintiff was the 
holder of letters patent relating to inventions and improvements in 
steam traps, and he alleged that the defendant corporation were 
using in their electrical power stations steam traps which 

his patents. It was urged by the defendants that all that the plaintiff 
had done was to take а well-known mechanical contrivance and 


apply it to е subject to which it had not hitherto been applied, and 
that there was vo invention in that. 

His LonRpsnr»p, in giving judgment, saidithe plaintiff's invention 
was simple, ingenious and effective, and had made the apparatus 
more reliable and durable than before, and his claim was a very 
restricted one, being only for a particular eombination of a lever 
and spring with а valve. In hie opinion, the arrangement of the 


. new combination required the exercise of considerable ingenuity. 


The defendants had pleaded & large number of prior publications, 
none of which, however, were anticipations of the plaintiff's in- 
vention. The new combination was & proper subject matter, and 
the patent was valid. Mr. Berry, whose invention plaintiff com- 
plained of, had recognised its value by manufacturing an almost 
exact copy of it, which was used by the defendants. "The plaintiff 
wasentitled to an injunction, the costs of the action, and an inquiry 
as to damages апі profits. 


RNIGHT v. Tas Ism or Wiest Evecraic Licut AND Power Co. 


In the Chancery Division of the High Court of Justice on Tuesday 
(December 15th), Mr. Justice Joyce resumed the hearing of this 
action. 

Mr. Huaues, K. C., proceeded to address the Court in reply on 
behalf of the plaintiff. 

Mr. Justice Joyce said that the question was whether the 
nuisance was occasional and temporary, and he would have to con- 
sider whether the plaintiff was entitled to an injunction at the time 
the action was instituted. There might have been а nuisance when 
the works were started, but whether what ha&d been done cured it, 
he would have to consider. 

Mr. Hucues, K. C., said his case was that the nuisance had not 
yet ceased, that it still existed when the wind was in а certain 
quarter. Dealing with the legal authorities, he submitted that 
‘occasional and temporary " meant what it was known could be of 
that nature, and not а nuiaance, which it was only hoped could be 
cured by steps it was in contemplation to take. The owner of 
property must put up with the inconvenience caused by the 
ordinary use of his neighbour's property; but that did not prevent 
him from recovering damages in respect of extraordinary use. 

Mr. Justice Joyce remarked that there was no question that a 
man must use all reasonable means to minimise any inconvenience 
from the use of his property to his neighbours. 

Mr. Носнев said that temporary did not mean for ever, and 
did not include any case where it was а matter of experiment and 
trial to see whether the nuisance could be put an end to. In the 
present case it was admitted that the plant of the defendants was 
novel, and that ihe engine was the firet of its type. On the ет- 
dence, he submitted, it was clear the nuisance had been dreadful 
for several days, and that, therefore, he was entitled to an injanc- 
tion, and an inquiry as to damages. 

Mr. WacGETT was allowed to say a few worde as to the law on 
behalf of the defendants. He contended that occasional and 
temporary meant in connection with the construction and getting into 
working order of any works. 

Mr. Justice Jozczg: Where is there any case to that effect? You 
want to make a new precedent, 16 appears to me. 

Mr. WaaGETT said he could not find any case, but he thought the 
reason for that was that in other cases people had not begun 
actions in the tremendous hurry which the plaintiff in this case had 
shown. 

Mr. Justice Jovcz said there had been a great many injunctions 
granted. 

Mr. WaaGEtr said that, in the cases in which injunctions bad been 
granted, the nuisance had been going ona very long time before the 
matter had been brought into Court. 

Mr. Justice JovcE said he would consider his judgment, and judg- 
ment was therefore reserved. : 


FERBANTI, LTD. 


In the High Court of Justice on Tuesday, Mr. Justice Buckley, 
sitting for the disposal of companies’ business, had before him aa 
application on behalf of а creditor of this company asking for the 
production of certain documents referred to in an affidavit filed on 
а petition for liquidation. - 

Mr. Buckmaster, K. C., for the petitioner, said he was a creditor 
for dishonoured bills, and he had presented a petition for the 
winding-up ofthe company. The answer put into that petition oon- 
sisted chiefly of an affidavit by certain receivers who had been 
appointed in a debenture-bolder’s action. They had been appointed 
on September 9th, 1903, and the main gronnd of their objection, 
as disclosed in their affidavit, was the allegation that certain 
contracte, of which the company had the benefit, contained 
clauses, which would cause the contracts to be forfeited in the event 
of а winding-up order being made. On that affidavit being served, 
it was suggested tbat the creditors should call a meeting to consider 
what should be done. The petition accordingly stood over for а 
fortnight till the creditors’ meeting was held. At that meeting а 
committee was appointed, one of the members of that committee 
being the petitioning creditor. On December lst his Lordship 
allowed a further adjournment until the first petition day of next 
sitting in order to see if this committee would recommend any 
course. Several applications had been made to the solicitors for the 
deponents who had sworn the affidavit asking for liberty to inspect 
the documenta, but the petitioning creditor had been unable to 
obtain inspection of them. 

Mr. VERNON, for the receivers and 
really no рече to these 
what they had done was pe 


rs, said they were 
roceedings at all. He submitted that 
y right in the ciroumstances. They 
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were willing to give any reasonable information, but they con- 
sidered it undesirable and detrimental to the interests of the onm- 
pany that such contracts should be produced. They were further 

structed that the company could not conduct its business if these 
contracts were taken from the works at Manchester. If copies 
were made it would lead to very considerable expense, and would 
be ап oppressive proceeding. 

Mr. Воскмавтев said he wished to see the forfeiture clauses. 

Mr. VERNON said he was perfectly willing to give verified copies 
of these as well as the dates of the contracts. The reason the 
receivers and managers were во cautious was because Mr. Ferranti 
and Mr. Anderson had specially warned them that it would be detri- 
mental to the company to produce any contracts relating to the 
works. There was danger of these becoming known to competitors 
in the trade. 

Mr. Воскмлвтев said that the petitioner was Mr. Estler, and the 
petition wasin respect of goods supplied. He did not carry on 
business in competition with the company, nor was he in а position 
to undertake the work. 

His LonRpsurP said it was perfectly reasonable that the contracts 
should not be produced. The receivers and managers must, how- 
ever, give copies of the forfeiture clauses, and, so far as possible, 
the dates fixed for the completion of these contracts. The costs 
would be costs in the petition. 


G. Е. MILNES & Co. 


In the Chancery Division on Tuesday, before Mr. Justice Farwell, 
Мг. R. J. Parker, іп а debenture holders’ action of the Bank of 
Liverpool, Ltd., v. George F. Milnes & Oo., moved for judgment 
in default of defence. The bank holds a third debenture and the 
whole series of the second debentures, while the Law Guarantee 
and Trust Society was trustee for first and second debentures. An 
interim order had been made for the appointment of a receiver and 
manager, and counsel asked that this appointment should be con- 
tinued in chambers. It was one of those cases in which, no doubt, 
everybody would be paid, and the bank was meanwhile advancing 
the money. 

His LonpsHrP gave judgment on the minutes submitted, which 
were in the usual form, with a declaration as to the bank’s charge, 
and the customary inquiries. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Design of Continuous Current Variable Speed Motors. 


With reference to the paper on ** Speed Variation of Con- 
tinuous Current Motors by Shunt Control" by Н. M. 
Hobart, appearing in your issue of December 4th, whilst in 


general agreement with the views of the writer as to the - 


proper method of rating variable speed shunt wound motors, 
there are one or two points to which I should like to draw 
attention. 

It appears difficult to reconcile the statement that the limit 
of output of the small motors depends on the sparking point 
only, and is independent of temperature considerations with 
the present practice of rating motors for crane work at two 
or even three times their normal rating. Such motors must 
carry this increased output without sparking and with un- 
favourable conditions as to variation of load. If it were not 
for the fact that the motor would have too great a tempera- 
ture rise, there appears to be no reason why these high ratings 
should not be taken as the normal rating of the machine. 
Apart from this point it seems quite certain that in most small 
motors designed on the usual lines, the temperature rise, and 
not the sparking, is the limit of output. Believing this, it is 
interesting to find that one can, nevertheless, be in full agree- 
ment with the way in which Mr. Hobart lays stress on the 
fact that high speeds do not bring about a correspondingly 
increased output, he basing this view solely on considerations 
of commutation. 

In a paper read by Mr. H. A. Mavor before the Glasgow 
Local Section of the Institution of Electrical Engineers, 
November, 1902, it is shown that working on formule 
relating only to the temperature rise of the armature, curves 
can be drawn showing the relation of output and speed, 
which prove very unmistakably that, for any given armature 
and any specified temperature rise after a certain speed has 
been reached, the output actually decreases with increase of 
speed, and that, therefore, for any given output, there are 
two speeds which will give the same temperature rise. 
Naturally, from every other consideration, the lower of the 


two speeds is to be preferred. 


One can, therefore, endorse Mr. Hobart’s views as to 
lower speeds than usual being advisable, without agreeing 
with him that sparking is the limit of output. 

Another point is the increased stringency in specification 
which Mr. Hobart advocates. It would almost appear at 
first Sight as if Mr. Hobart held that the increased 
stringeocy in specifying that the brush position should not 
only be fixed for all loads, but should be fixed at the 
* geometrical neutral point," was an actual advantage to 
the manufacturer in designing variable speed motors. Pro- 
bably he only means that such a specification becoming 
usual would put all manufacturers on the same footing, and 
would result in a more satisfactory line of motors generally, 
for it seems evident that if a motor does not comply with 
this specification, it can only be made to do so by spending 
more money on it, either by increasing the diameter or 
by further sub-dividing the commutator parts, whilst in 
practice the fact of the brush position coinciding with the 
geometrical neutral point is of no advantage to the user if 
the motor is not to be run in both directions. From a 
manufacturer's point of view it would seem that specifica- 
tions are already quite sufficiently stringent, and that it is 
undesirable that any addition be made to present require- 
ments unless they are really necessary for the improved 


working of the apparatus. 
W. B. Hird. 
Glasgow, December 9th, 1903. 


Heating Capacity of Electric Radiators. 


With reference to your editorial note to our letter in your 
issue of December 4th, doubtless your expression ** con- 
vector" more accurately describes the low temperature 
system. Surely a system that only warms the air with the 
moisture it holds in suspension is better than one in which 
the moisture is vaporised and recondensed. 

А “convector” that raises a large volume of air through 
a relatively low number of degrees must be less “ artificial ” 
than the alternative of baking a small quantity and diffusing 
it with the colder air. 

As to the interesting letter of Messrs. Falk, Stadelmann 
and Co., inefficiency in a lamp or motor is due to the dissi- 
pation of energy in useless form, and as you have already 
pointed out this does not apply to heaters. 

Since our radiators do not age and require no repairs, 
the suggested comparative tests would have to last over the 
life of the Phoenix" heater. 


The Electric and Ordnance Accessories Co., Ltd. 
R. F. HarL, Manager. 


Aston, December 9th, 1903. 


[We may point out that the moisture contained in air at 
а temperature above Ше dew-point is not held “ш 
suspension,” but is already true vapour. It is, in fact, 
strictly speaking, absolutely identical with superheated steam. 
Moisture * in suspension” produces mist, and is visible.— 
Eps. ELEC. REv. | 


Your remarks regarding mis-description in the issue for 
November 27th were timely, though, perhaps, hardly strong 
enough.  Mis-description is inexcusable enough in an 
advertisement, but becomes serious when affixed to the 
apparatus. | 

I have lately tried a radiator of the Phenix make, and 
have nothing to say regarding its heating capacity. The 
makers, however, seem to have been under a curious mis- 
apprehension when affixing the description plate. 

The radiator was shown in the list and purchased as one 
taking 400 watts. It is marked“ 2 amperes, 200 volte,” 
and, when all the coils are in circuit, it does dissipate 400 
watts. As an extra convenience, however, there is а two- 
way switch on the radiator, one position of which cuts out 
one-half of the coils (which are all in series), presumably to 
give a balf-power heat! | 

The result of this simple arrangement is, of course, that 
800 watts is taken. 

The actual figures were 480 watts and 810 watts, voltage 
204 ; no lamp in radiator. Сй. 
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We had thought that the correspondence regarding this 
matter would have ceased after the publication of our letter 
in the columns of your issue of the 4th inst., but we trust 
you will afford us an opportunity of passing а few remarks 
on the Prometheus Co.’s letter, appearing in your last 
issue. 

We certainly made a promise that we would lend them 
one of our radiators for the purpose of testing, but this 
promise was made upon the distinct understanding that 
correspondence in your columns should, for the time being, 
cease, and when we beard from them that they had written 
you again upon the subject, we withdrew our offer. 

The Prometheus Oo, state that they are well aware what 
the results of a comparative test would be. It may interest 
them to know that we are also aware of what the results 
would be, and, unlike them, we are not speaking without 
some actual knowledge of what their stove can do, having 
already gone to the trouble of testing the same, with ours. 

Although we have withdrawn our offer to lend them one 
of our radiators, should they still be anxious to make a test, 
our proposal, which appeared in your issue of the 4th inst., 
is still open for their acceptance. 

Falk, Stadelmann & Co. 
G. E. Gags. 
London, December 15th, 1903. 


Technical Instruction. 


I am afraid that, between ** Arc" and myself, the corre- 
spondence on Technical Instruction is being gradually 
dragged into one upon the relative merite of theoretical and 
practical teaching. However, I would like to say a few 
words in answer to this gentleman’s letter. The short note 
at the end of it by the editors gives a very fitting answer to 
his views. In the first place, I think that the number of 
technical schools in this country is few, where only two hours 
per week of practical instruction are given. I know of 12-13 
hours being devoted to workshop and laboratory practice. 
Again, if Arc” will look at my first letter, he will see that 
I never did accuse him of saying that the half-workshop, 
half-University trained man was unqualified to hold the 
position of technical instructor. Anyone could see, from 
the tone of his letter, that he would like the wholly workshop- 
trained men, and these alone, to get such appointments. I 
hold no brief for the wholly theoretical man, as he seems to 
imagine, nor yet for the other side, but am simply trying to 
state that the “right men” must have both classes of 
training. 

Who are the most valuable to a progressive nation—your 
Edisons, Stevensons and Watts, or your Faradays, Maxwells 
and Kelvins? While “ Arc” wonld not hesitate to give an 
answer in favour of the former, I should beg to differ. One 
set is as valuable as the other. The progress of the nation 
would be slow—very slow—with one class alone. Is it likely 
that, at the present day, there would have been such a 
universal use of the electric current, if such men as Faraday 
had never lived? Сап the electrical engineering industry 
really progress without the co-operation of pure science ? 
Could a man, most proficient and well trained in the practical 
applications of electricity, but without the true knowledge 
of the real nature of the current and its forces, construct 
such a machine as a dynamo or induction coil, if he had 
never seen one before ? 

No, Sir. The head and hand must work together, the 
latter applying the result of the work of the former. In 
conclusion, I would say that I thoroughly concur with 
* Arc" in the last paragraph of his letter. 

W. L. Turner. 

London, December 18th, 1908. 


[This correspondence is now closed.—Ens, Егкс, REv.] 


Waste of Energy in Tendering. 


CORRECTION.— We have been asked by Mr. A. Н. Dykes 
to mention that in hurriedly signing his letter on the above 
subject, which appeared in our last issue, he inadvertently 
used the signature of his firm instead of his own name; the 
Fa was written in his private capacity.—Eps. ELEC. 

EV. 


Electrical Contractors and Manufacturers. 


I notice in your issue of the 11th inst., a correspondence 
on the above subject between Messrs. Rashleigh Phipps and 
Co., and Messrs. Ernest F. Moy, Ltd. 

This correspondence would give an erroneous impression 
to your readers of the actual position, and 1 do not think it 
would have been written had Messrs. Ernest Е. Moy, Ltd., 
made inquiry from either Association mentioned as to the 
facts. Messrs. Moy are wrong in believing Messrs. Rash- 
leigh Phipps responsible for anything whatever connected 
with the Association I represent. This Association is not 
* one and the same body" as the Electrical Contractors’ 
Association ; it has many objects to carry out for the benefit 
of its‘members, even if it had not come into contact with the 
Contractors’ Association. 

When this, the Manufacturers’ Association ; was established, 
there was no idea or intention of coming to any arrange- 
ment with the Contractors’ Association, this was an outcome 
of what was found to be desirable for the benefit of the 
electrical trade. Until I saw your issue of the 11th inst., 
my Association had no knowledge of the correspondence in 
question. 

W. Davenport, Secretary, 
The National Electrical Manufacturers’ Association, 


London, S.E., December 15th, 1908. 


I should think that Messrs. Ernest Moy & Co., Ltd., were 
justly indignant at Messrs. Rashleigh Phipps & Co.'s threat. 

From what I gathered at a meeting of the E.C.A. a few 
weeks ago, the time had come when the contractor should be 
honestly recognised by those large manufacturers and factors 
who “supply anyone," i.e., private individuals, consulting 
engineers, architects, &c., with fittings, lamps, and even 
accessories at all and various prices, ignoring the very 
person who has to invariably rely on the trade discount for 
his profit. 

This very important grievance, which is banding together 
the contractors, cannot obviously apply to heavy switchboard 
makers, and no doubt the letter or circular complained of was 
sent in error. 

Edward H. Welch. 


London, N.W., December 15th, 1903. 


With reference to the correspondence between Messrs. 
E. F. Moy, Ltd., and ourselves, published under the above 
heading in your issue of the 11th inst., we are pleased to 
note that you invite correspondence on the matter, and 
gladly avail ourselves of the opportunity to correct the nume- 
rous errors contained in Messrs. Moy's letter. 

As & commencement we would point out that every single 


statement in their second paragraph is entirely and abso- 


lately incorrect. Mr. Phipps is nof one of the gentlemen 
responsible for the formation of the National Electrical Con- 
tractors’ Association," and, as a matter of fact, his connec- 
tion with that body did not commence until some time after 
its formation. So far from being responsible for the forma- 
tion of the National Electrical Manufacturers’ Association, 
he is not, and never has been, in any way connected with that 
body. Messrs. Moy’s presumption that these two associations 
are one and the same is entirely erroneous, and, on the face 
of it, absurd; and so far from one association being useless 
without the other, the fact is that the two associations were 
formed entirely independently, and for entirely different 
objects, and it is only during the present year that they 
have had any dealings together. This makes clear the 
absurdity of regarding our letter as a semi-official communi- 
cation from two distinct associations, when we are merely 
ordinary members of one of them, and robs Messrs. Moy’s 
offensive reference to “ contemptible means to gain members 
to the ranks” (of the Manufacturers’ Association) of any 
semblance of meaning, seeing that it is a matter of complete 
indifference to us whether they join that Association or not. 

As regards the afore-mentioned dealings between the two 
Associations, the object of these has been solely to remove 
certain causes of friction between members of the two bodies, 
and promote a better feeling generally—resulte in every way 
desirable, and which we believe to be largely attained by an 
agreement which has just been arrived at, the provisions of 
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which are intended to be mutually beneficial to members of 
both Associations. This being so, it appeared to us to be a 
friendly action to suggest to several firms of manufacturers 
with whom we had dealings that they should put themselves 
in communication with the Secretary of the National Manu- 
facturers’ Association, to inquire into the matter with a view 
to sharing in these benefits, and we cannot imagine any 
* business firm run by business шеп” rejecting the idea 
without first taking the trouble to inform themselves con- 
cerning the same ; but then of course it is hardly the action 
of a “business firm run by business men to send a letter 
to the public Press bristling with mis-statements which the 
moet casual inquiry would serve to correct. 

We may mention that immediately upon receipt of 
Messrs. Moy's letter, we wrote them pointing out these mis- 
statements, but apparently in their haste to rush into print 
thev did not think fit to wait for our reply. 

With apologies for trespassing во far upon your valuable 
space in a matter which, but for Messrs, Moy's action, we 
should have been inclined to consider as purely personal— 


Rashleigh Phipps & Co. 
London, December 16th, 1903. 


Re Walsall Switches. 


In reply to your correspondent’s letter in your issue of the 
11th, we did not know before reading their letter that 
there was another switch on the market identical with ours ; 
further, we assure Messrs. Richardson that never having seen 
one of their switches, or even having heard of the firm, we 
are not guilty of copying their design. 

In conclusion, may we ask the * original makers" when 
they first pnt this switch on the market, as by stating this 
they may prove their claim to the title they assume. 


The Walsall Electrical Co., Ltd. 
Walsall, December 14th, 1903. 


Electric Shocks on Flat-Back Switchboards. 


I am, to say the least of it, very much amused at the 
letters in your recent issues on the subject of the mysterious 
“Н. W. C.“ Anyone who knows H. W. C." knows Mr. 
P. B. Aimer and their ardent support of the cellular type, 
but I would take exception to both of their remarks as to 
the absolute security of this type. 

One instance—Leeds. About 12 months ago by the 
merest miracle a man escaped with his life “by the skin of 
his teeth," as the saying is. He “accidentally” short- 
circuited two bus-bars, I believe. 

How did he do that, one would like to know ? 
such an ardent supporter as Mr. Aimer can explain ? 

Both types have their advantages, of course, but for it 
to be claimed that one holds the record is not quite right, 
is it ? 


Perhaps 


Enquirer. 


Variable Speed Continuous-Current Motors. 


Most of your readers, on reading Mr. Broadbent's letter 
of the 30th ult., would receive a wrong impression of the 
term **double roll ” as used in printing. 

To double roll a machine you do not reduce the 
speed, but print every alternate cycle, thus reducing 
the output by half. Automatic “double roll" gear 
has been done away with on all modern machines, ав 
the colour capacity of the machine has been increased, it 
has more sensitive gear, and by reducing speed of machine 
во as to get a longer period of impression, the printer attains 
the вате end, the output of the machine being about 25 
per cent. less. 

А. modern machine runs from 1,600 to 1,750 per hour, 
and its heaviest work can be done at 1,250 to 1,400 per 
hour, and this is the practical range of speed control that 
motors should possess when put to flat-bed machines. Stop- 
cylinder presses run at a maximum of 1,200 per hour. 

As regards Mr. Broadbent’s views as to speed range, 
I quite agree with him that variable control beyond the 
limit mentioned is a costly fad and a delusion. | 

But toa printer who attaches some value to the appear- 
ance of his work, the life of his machine, freedom from 


breakdowns, worry and anxiety, variable speed control is of 
great importance. Many of the evils thut occur in printing 
are due—and solely due—to running every job, be it light 
or heavy, at maximum speed. And, by the way, many 
minders and overseers have little or no idea of the heavy 
strains that are thrown on the machine in во doing. 
Trusting this may be of some use to your readers— 


І | Ed. Eberwein. 
Croydon, December 14th, 1903. 


— ————— — 


The Working of the Maximum Demand System. 


We have recently had fitted to an installation rnn from a 
corporation supply, at 220 volts direct, one of the Reason 
Co.’s patent three-wire demand indicators. Readings are 
taken daily of current consumed, and aleo of the height of 
the demand indicator. During November the maximum 
demand was 2,200 units — 100 amperes with all lamps 
burning. Now, with the same lights, it has increased to 
2,300 units = 105 amperes, within a fraction. As it is 
impossible for an increase of 5 amperes to occur with exactly 
the same lighte in circuit, we should be pleased to hear from 
anyone who has noticed the same thing with any demand 
indicator. The difference in the charges being £2 108. in 
place of 168. 8d., you may imagine it is a matter of some 
concern to consumers. If it is caused through a drop in the 
voltage from the Corporation supply, are we not entitled to 
take the lowest reading as correct ? 


Middlesbrough, December 14th, 1908. 


[We fail to see anything surprising in these resulta. The 
replacement of a few of the lamps (over 500 8-C.P. equi- 
valent) by new ones, possibly less efficient, or by lamps of a 
higher candle-power—a common occurrence—an accidental 
rise of voltage of only 8 per cent. at the moment when all 
the lamps were on, or a combination of these conditions, 
would easily account for the difference in the maximum 
demand. We fear our correspondent will not find it во 
easy to induce the Corporation to accept the lower 
reading.—Eps. ELRO. REv.] 


Н. M. Hoyles. 


Design of Direct-Current Machinery. 


Mr. Fynn states only the effect on the brush-holder of 
running the motor in the direction of the inclination of the 
brush, and he does not consider the effect on the com- 
mutator. | | 

Referring to Mr. Fynn’s sketches again, їп fig. 1 with 
the armature revolving with the inclination of the brush, 
and in а clockwise direction, the brush acte as a wedge 
between the side, “b” and the commutator. Such a con- 
dition is liable to cause very serious heating of the commu- 
tator on account of the greatly increased friction. Оп 
several occasions cases have occurred where the commutator 
was heated up to such an extent as to cause the leads to 
become unsoldered from the commutator segments. To 
remedy this, either the direction of rotation has been changed, 
as in fig. 2, or the brushes altered so that the inclination was 

inst the direction of rotation. The result in every case 
has been that the commutator has run with its normal heating. 

But, in dealing with this question, everything depends on 
the angle at which the brush is inclined. Practically, carbon 
brushes are made for inclinations up to 45°, depending 
on the designer. From the wide differences of design 
noticeable between the machines of different makers, it seems 
almost as if the angle of inclination used were decided on 
from the mere whim of the designer, and without any real 
attempt at suiting the angle to the conditions involved. 

There are two component pressures to be considered ; 
first, the pressure of the face of the commutator on the 
brush, which acts on a line through the centre of the shaft, 
and the point of contact of the brush ; secondly, the force 
equal and opposite to the tangential force due to the friction 
of the brush on the commutator. These two pressures are 
at right angles to one another. The resultant pressure on 
the brush is, of course, the resultant of these two com- 
ponents. The direction of the resultant pressure is found 
tangential presanre 

radial pressure 
tangent of the angle of inclination of the brush. This is at the 


from the value, which gives the 
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same time the value for the coefficient of friction. The angle 
of inclination, therefore, depends entirely on the value of 
the coefficient of friction, the two values being numerically 
the same. This fact makes the angle absolutely independent 
of the speed of the commutator. Where carbon brushes are 
concerned, it has been found from a long series of exhaustive 
tests, which the writer bas now before him, that the 
coefficient of friction remains constant for all speeds of 
commutators which are practically possible. With copper 
brushes this is not the case, the coefficient of friction 
decreasing with the speed, but copper brushes being fixed, 
their consideration does not enter the discussion. 

The following table gives the tangents of the angles of 
inclination :— 


Angle of Tangent of angle = 
inclination. eoefficient of friction. 

10* 177 

15* 268 

20° :865 

25* | 467 

30° '578 

35* "701 

40? '84 

45° 1 


Now for carbon brushes on commutators, a good 
average value for the coefficient of friction is 25, 
varying from about 15 minimum to 3 maximum. With 
graphite brushes the average value is considerably higher, 
being about 375, varying from about 38 minimum to 5 
maximum. From this, it will be seen that the useful 
inclination is about 15° with carbon brushes, and about 20° 
to 25° with graphite brushes. 

There are one or two considerations why it would be 
advisable to decrease the angle of inclination, and, again, 
one or two considerations why it would be advisable to 
increase the angle; but these offset each other, and for all 
practical purposes, the angle of inclination may be deduced 
from the value of the coefficient of friction. If the angle 


is increased beyond these limits, no real advantage is gained 


when the machine is running against the inclination of the 
brushes, and it is practically impossible to run the machine 
with the inclination of the brushes on account of the 
damaging effect to the commutator from “ wedging and to 
the brush-holder from pitting. 


Rugby, December 14th, 1908. 


G. N. Thomas. 


South African Affairs. 


As а South African colonist of many years’ standing, with 
fairly constant visits to the * Old World " to prevent mental 
rust, your leader, Our South African Market," of the issne 
of December 4th interests me. ‘I think it is impossible for 
an Englishman sitting at home, and who has not had а 
lengthy Colonial experience, to enter into our constant 
worries with manufacturers at such long range without mis- 
judging. There is first and always the **infallibility " of 
the English manufacturer, who knows better than you do 
what is suitable for climates, situations and conditions he 
has never seen, who has one standard—the best—and refuses 
to leave his well-worn groove. This often wastes valuable 
time, and makers ‘do not seem to appreciate the vast 
distances to be bridged in correspondence. They have 
absolutely suicidal tendencies, and do not mind in the least 
Jeaving one in the lurch, as, for instance, the following :— 
Some time ago, after much negotiation, I managed to secure 
an order for a certain machine (we need not be too definite ; 
as a matter of fact, a kind of road roller) from one of the 
Colonial Governments, To those unacquainted with the 
inner workings of Government orders, I may mention that 
this entails a good deal of correspondence and some inter- 
views to calm the fears of the powers that be of trying 
experiments,” which is their great bugbear, and to have the 
necessary amount placed upon the estimates for the ensuing 
financial year. After receiving the provisional order, with 
the promise of all others, if successful, you may imagine my 
disgust to receive a letter from the makers that they had 
found it necessary to make certain alterations in the design, 


and that they were too busy to do this at present, and could 


not take any orders, as they were working overtime in 
other departments ! | 


N 


Now, I had introduced this firms 
manufactures into South Africa, and spent many hundreds 


with them. Fortunately for me, I had done a good deal of 
business with the Government department in question, or I 
should have appeared a considerable fool. 

If I may be allowed to criticise, I would say that 
English makers do not carry sufficient, or very often any, 
stock. I have hunted all England through for a matter of 
three coupled engine-dynamo sets for ship lighting. This 
was during the war, when the price was a secondary con- 
sideration, but I had to wait seven weeks, ten weeks and three 
months, and then had two left on my hands. Fortunately I 
had а few sets in hand just before this, Neither do they 
standardise and stock repair parts like the Americans and 
Germans ; or pay sufficient attention to the fact of much 
hotter engine rooms, and in packing they have much to 
learn from the Yankees. A small thing, perhaps, to an 
English packer, but it meant about £100 loss to me, was 
this: three 16-in. induction coils arrived in pieces from 
the simple omission to place proper battens in the cases. I 
could multiply this ad infinitum. 

I always find American and German firms exceedingly 
pushing and intelligent, deluging one with well got-up 
printed matter, blue prints and details. Americans, 
especially, are wonderfully perfect in the matter of stan- 
dardisation of repair parts, supplying copious catalogues 
illustrated and numbered down to each individual screw and 
washer, 

American castings are so clear and perfect that, from an 
Englishman's point of view, they take advantage of 
this fact and chuck in castings, in arc lamps, for instance, to 
use one illustration, which, in English work, would be all 
tooled. This often goes against one’s stomach, and gives 
one an initial dislike, and sometimes a permanent one, but 
after lengthy trials such lamps work well, and the proof 
of the pudding is in the eating.” 

You will always find these nations fully to the fore in the 
latest practice. As regards packing the American even over 
does it. I remember а small 10-K W. multipolar-coupled set 
I had from the States which reached me packed in more 
than 20 cases. In large seta they always take everything to 
pieces (knocked down), and they had followed this out most 
religiously, each field coil being in a separate case of double 
wood; the marble switchboard in a triple case, the board 
itself wrapped in paper, packed in a light case, this other 
case wrapped in tarred felt, zinc lined and packed in a third 
case. Elaborate, you may ғау, but very perfect for up- 
country journeys; and a slight difference to an English 
dynamo weighing 2 tons I had to get on a fourth floor of a 
factory with only a 1-ton lift, and no other means of 
getting it up. "This was a job I shall not forget. 

I also remember to my cost а consignment of 60 large 
arc-lamp globes from England (imported straight from 
„Liebe Vaterland" as the paper packings showed, although 
the senders assured me they had sent them from stock when I 
asked why they had not been shipped from Hamburg). 
These were two in a barrel, and I received 17 whole ones ! 
Prime cost each 218. ; packing, commission, freight, primage, 
duty, landing, wharfage and carriage came to considerably 
over 100 per cent. Anybody with a.real taste for mathe- 
matics can calculate what those 17 globes cost apiece! As 
for accumulator boxes, I have had more than once to order 
the normal number three times over to receive sufficient to 
complete the job in hand. It ів no good talking about in- 
surance. This is too long a tale. My experience is to pay only 
F.P.A. rates. If you are silly enough to pay against 
risks—Aa very heavy annual charge—you will find in the end 
it is a useless safeguard. Under the shipping rules, your 
claims are only paid if the cases are broken, and the same 
are opened in the presence of a surveyor and the shipping 
company’s representative. 

One more instance and I have done. A coupled dynamo 
and engine set of about 40 Kw. for a Government depart- 
ment, built to my specifications, duly arrived with the test 
sheets showing that they had been run together satis- 
factorily. Vet that engine and dynamo never had been 
run together; the dynamo probably had been belted to shaft- 
ing, as they each ran in reverse directions, and there was not 
sufficient wire on either fields or brush-rocker until we 
added it, to reverse the direction. Also the engine governed 
at one speed and the dynamo gave its output at another—s 
difference of over 100 revolutions, This necessitated à 
change of pulleys. 


y 
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Yes, I think the Englishman might give a little more 
thought to his relatives across the water, and remember how 
far we are away from the factory. Not, for instance, for- 
warding a voltmeter for 120 volta reading, with no reading 
below 20, for their alternator exciting circuit which took 
current at 20 volte. 

As I have friends in both places, as the parson stated, I 
prefer, in this instance, to subscribe myself " 

M. I. E. E. 


Steam Turbo-Generating Plant. 


Mr. Morcom, in his latest letter on the above subject, quotes 
the fact that, for the year 1902, the cost of coal at Ncar- 
borough was °85d. per unit, while at Cambridge, with a less 
output and a lower load factor, it was only ‘66d., as a proof 
that load factor and presumably output also have “ no very 
close bearing on the relative economies.” Не adduces this 
in support of the utility of his comparative tables, in which, 
as I have shown, his selected reciprocating engine stations 
have, on the average, а 50 per cent. better load factor and а 
100 per cent. greater output than the turbine stations. 
Now for the year 1902 the Scarborough load factor was only 
about 24 per cent., and the output only about 5 per cent., 
better than the corresponding Cambridge figures, and while 
24 per cent. and ^ per cent. differences may very well be 
masked by other conditions, this is not во likely to be the case 
where it is a matter of differences amounting to 50 per cent. 
and 100 per cent. 

Mr. Morcom's whole argument on this point is illustrative 
of the extreme danger that attends his method of making 
comparisons between stations as to the precise circumstances 
of which he is necessarily very ignorant. He could not 
very well be aware of it, but the reason for the superior fuel 
economy attained at Cambridge over Scarborough in 1902 
is perfectly well known to me, and was simply due to the 
fact that during а considerable portion of the year in ques- 
tion Cambridge was working with much larger, and therefore 
more economical, units of plant than were in use at Ncar- 
borough. 

The effect of this was to more than counterbalance the 
slightly superior load factor and output of Scarborough, 
which, by themselves, would of course have а contrary 
tendency. 

Further, in objecting to my criticism of his comparisons 
on the score of load factor, Mr. Morcom is not consistent, 
when it suits his own purpose, as in the case of the com- 
parison he makes between Leeds and Newcastle, he himself 
calls in the matter of load factor to support his argument. 

What is, however, altogether amazing, is that Mr. Morcom 
appears to be ignorant as to what is really meant by the 
term “load factor" in connection with ordinary electric 
supply stations. He surmises that the inequality in the load 
factors that I have pointed ont © might be due to anxiety on 
the part of the turbine stations to hold a big margin of 
spare plant.” What in the world has spare plant to do with 
load factor? As everyone knows, it is а matter not of plant 
capacity nor of special load, but of ordinary maximum load 
actually ascertained in practice. The poor load factors at 
Cambridge and at Scarborough are easily understood when 
one remembers that at Cambridge a large part of the out- 
pnt goes to colleges which are practically shut up for about 
half the year, while Scarborough is a watering place with a 
very short season in the summer months, wherethe maximum 
loud in kilowatts actually occurs in the beginning of Sep- 
tember instead of in December, with its much shorter days, 
аз is the case in most places. 

No doubt, both at Cambridge and at Scarborough at the 
erd of the year 1902, the amonnt of plant installed was 
considerably in excess of actual requirements. The reason 
for this was two-fold, viz., a considerable provision in each 
case for extension, and also the fact that in both stations 
some new and rauch larger, and consequently more econo- 
mical units of plant, had just been installed to replace the 
original smaller units which sufficed when the load was less, 
which smaller unite had not then been removed, as has since 
been done to & considerable extent. 

Here, again, we have an illustration of the way in which 
Mr. Morcom is arguing about places with the special local 
conditions of which he is evidently entirely unacquainted. 
This is further evidenced by the fact that among his 
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selected reciprocating engine stations he included Salisbury, 
where, as I have already mentioned, a large proportion of 
the generation—to the extent, I am authoritatively told, of 
one-third of the total units—is carried on by water-power. 
I do not find any allusion to this matter of Salisbury in Mr. 
Morcom’s reply to my criticisms, 

With regard to the Leeds and the Newcastle-on-Tyne 
stations, Мт. Morcom’s comparison, as I understand, refers 
to the figures for the year 1902, when, as I am informed, 
the Newcastle station was still running largely with recipro- 
cating engines. Consequently, the results are but of small 
moment in relation to the present controversy. 

For the year 1903, whether the figure is Mr. Barker's ‘38, 
or the still lower figure which, as I understand, is now being 
attained, even if we accept as necessary Mr. Morcom's 
allowance of 20 per cent. for the difference between units 
generated and units sold, we shall still have а result which 
I am sure it will take Leeds all its time to equal, and this 
with almost, the whole Newcastle output generated by tur- 
bines. As to this, however, no doubt it will be best to 
await in patience the publication of the exact figures, which 
ought now to be available in a few weeks. 

In conclusion, I would point out that cost of fuel, labonr, 
&nd upkeep do not comprise the whole matter. "There is 
also the question of first cost both of the engines and 
dynamos themselves, and also of the foundations and build- 
ings. Interest on capital expenditure being a very large 
item in the final result, these latter mattera must not be 
overlooked, and there can be little doubt that in respect to 
these the turbine has the advantage. 

Finally, I would say that after а very considerable and 
somewhat exceptional experience of several thousands of 
horse-power of steam turbines, both for electrical and aleo 
for other purposes, covering in all & continuous period .f 
some 18 years, 1 am satisfied that though in the earlier duys 
there were admittedly not a few cases of blade stripping (just 
as there were many broken crankshafts in the earlier develop- 
ment of high speed reciprocating engines) this is not now a 
contingency that need be taken seriously into account, given 
only proper workmanship in the first instance, and reasonable 
care in running. In fact, under similar conditions in these 
respects, I have no hesitation in expressing my opinion that 
the steam turbine is now quite as reliable as any other form 
of steam engine. . 

А. A. Campbell Swinton. 


66, Victoria Street, Westminster, S.W. 
December 114th, 1908. 


In the above correspondence the original question, in 
which results of my tests on the Cambridge plant were com- 
pared with those of Prof. Ewing in a manner unfavourable 
to the latter, is gradually being passed over by the champions 
of reciprocating engines. I think, before further items are 
raised, it might be well to settle this. 

On the 20th ult. your correspondent said I was wrong in 
my figures respecting the value of vacuum; on the 8th 
inst. he says possibly Гат trong ;" and when I tell you 


‘I have authority for saying that the resulta of more recent 


tests on turbines "—than the one on which the table 
published in the Min. Proc. Inst. M.E. Glasgow Congress 
was based show that the curve really bends down, and 
that the earlier test was based on so small a range of vacuum 
as not to give the curve accurately ; it is always difficult 
from а small range of tests to determine which way a curve 
bends,” he will do me the justice to say I am right. 

I cannot agree that the original point isa fine опе; 13 per 
cent. deterioration in one year's wear, as alleged, needed 
correction, but I quite agree 1$ per cent. to 2 per cent. 
increased consumption when a separator is not in use is an 
extremely fine point. may, therefore, I think, without 
undue presumption, assume that the statement by Prof. 
Ewing on which my share in this correspondence began, 
namely, “ I am of opinion that the results of the present 
trials show that there has been no deterioration due to wear," 
has been sustained. 

In a letter dated November 20th, my attention is drawn to 
some tests on Belliss engines referred to in the Min. Proc. 
Insl. C. E., and on these figures I made some comments in 
mine of the 30th ult. It appeared to me that not only were 
the trials incomparable without correction for vacuum in 
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favour of the original trials, but that a deterioration of 5 per 
cent. had taken place due to wear. I am anxiously awaiting 
а reply to this. The value of this correspondence is very 
small to your readers if statements when started are not fully 
substantiated or withdrawn ; may I appeal to Mr. Morcom 
to continue this portion of the discussion ? | 

Again, Mr. Swinton and. I are accused of attacking Mr. 
Morcom's examples of station results. I fear he forgets he is 
the attacking party ; he began by alleging that turbines are 
greally inferior to reciprocating engines, whilst we are 
defending only. I have, as yet, only tried to prove in 
defence that turbines are on at least an equal footing. 

Now to come to the Newcastle-on-Tyne figures, I have 
not the good fortune to possess a copy of the returns for this 
station; my figures were obtained from a printed report of 
the speech of the company’s chairman issued by the com- 
pany, and the figures quoted are for nine months later than 
two of Mr. Morcom’s reciprocating examples, the same year 
as one and three months earlier than four. Leeds is 
included in the last four. I think that disposes of the 
charge of unfairness. The Newcastle-on-Tyne figures are 
certainly not published in the technical Press, but surely 
this is not the fault of turbines or a prohibition on their use. 

Now, before we go any further, may I be allowed toclear a 
little ground. I have had some experience in buying and 
selling engines, and I never remember a case where the 
guarantees were other than the amount of steam consumed 
per kilowatt or per horse-power (omitting maintenance for six 
or twelve months), May we not, therefore, confine ourselves 
to coal and load factor, at any rate, for the present? I have 
already pointed out that stores and oil" and “repairs” 
include dynamos, mains, batteries, buildings, &c. Even if 
you placed your valuable space at our disposal, these other 
figures would require much more time than I bave at my 
disposal to reduce them to the common denominator of 
turbines and reciprocating engines. 

Newcastle-on-Tyne figures are for units sold, not gene- 
rated, if the chairman is to be believed. Page 1 of his speech 
says, the number of units sold during the year was 
5,537,500,” which includes wholesale to Wallsend and retail 
to Newcastle city. Further, on page 2, the number sold 
retail in Wallsend is given, and the whole of the sales retail 
are 5,011,300. Before I accept these figures for the reduc- 
tion to price per unit in coal, may I ask how many units 
are sold wholesale in Leeds? for I believe all the public 
lighting is во metered. Even if we take this lower figure of 
total units sold, the coal still is ‘2d. per unit against Leeds 
28, a superiority of 27} per cent. Mr. Morcom may have 
later knowledge of Wallsend power house than I, but during 
1902 I was in the station almost every week, and the tur- 
bine did by far the larger portion of the work. I note the 
parenthesis re the load factor, which reads as though I had 
wilfully suppressed essential figures. I stated in my last 
letter against the table that the figure was not available, and 
even now I do not know what it is. 

However, I am prepared to go further in meeting Mr. 
Morcom, as he objects to Newcastle in my list, and take it 
out. I must also remove Leeds, and we now have :— 


Load 


factor. 
1901 Newcastle and District 1,619,671 69 13:67 
. oe. 419,005 Ё 687 9:18 10°35 


Coal. Avge. Avge. 


66 
431,777 85 9°34 


1902-3 West Bromwich . 285,848 55 9:27 
1902-3 Bootle ... .. 1,619,129 41 28°44 
1902-3 Taunton... .. 646,273 70 27 1277 16:63 
1901-2 Yarmouth .. 418.021 1°38 974 
1901-2 King’s Lynn 286,679 59 15:58 


The result is turbines, average coal :687 Load factor 10:35 
engines, average coal 77 Load factor 16:63 


Now, as to Yarmouth—why may I not “drag” it in? 
An appeal has been made to the list in the Electrical Times, 
and when I select à town from the same list аз nearly com- 
parable to Scarborough as is possible, but to its own dis- 
advantage in load factor, an objection israised. How, then, 
can your readers prepare a list for themselves for а few pence 
if they may not take the figures from the list ? 

However, to pursue this new argument, which I shall 
presently show, is two-edged; surely the engineer at Yarmouth 
i8 the best judge which coal gives him the cheapest result, 
and I presume he is of opinion that Welsh will produce more 
pounds of steam per penny worth of coal than any other. 


On this coal basis, let us take Leeds and Cambridge. 
Both are using smudge; the railway and cartage rates to 
the latter town are from a minimum of 88. 6d. per ton from 
Nottinghamshire to 9s. 6d. per ton from South Yorkshire. 
The price paid for coal is, I believe, from 10s. to 11s. (in 
my time as low as 9s. 9d.)—let us say 10s. 6d. Value of 
coal is, therefore, 2s. ; shall we say 2s. 6d. Leeds, pre- 
sumably, has a siding, and the carriage rate should not be 
more than 2s., making smudge 48. 6d. per ton, and on this 
basis we have Cambridge coal 283d. per unit. May I ask 
now, where is the superiority of Leeds ? 

Mr. Morcom says he can show 8 stations giving an 
average of 41 for fuel, but this is less than a quarter of 
the reciprocating stations in the list. What about the 
remainder ? 

Does Mr. Morcom seriously maintain that he took trouble 
to makea comparablelist, when allof the reciprocating stations 
he selected are condensing, and two of the turbine stations 
non-condensing, or only partly so, when the turbine load 
factor is 10°56 per cent., engine 15°67 per cent., when one 
of his stations was partly water-driven? I drew his 
attention to the load factor in my last letter, but I am 
afraid I cannot follow his reasoning. The total amount of 
plant in а station has no relation to load factor whatever, 
and, as far as I know, the maximum reading in all stations 
is based on the maximum demand made on a station during 
the year, whether turbine or reciprocating. If the load 
factor has no close bearing on economy, why should Mr. 
Morcom accuse me of suppressing Newcastle-on-Tyne ? 
However, I am sure of the support of all station engineers 
in my view of the value of this figure. 

Lastly, Mr. Morcom makes a series of ex parle statements 
regarding turbines, which consideration of your space 
prevents my replying to. No doubt, he will refer me to the 
mishap at West Bromwich. In the absence of a reply to 
this by the builders themselves, I shall be happy to give 
what I consider a perfectly satisfactory account, as 1 am 
conversant with the particulars of this case. 

In one paper, Mr. Thomas, of Huddersfield, draws my 
attention to the record and excellent results obtained in his 
station. I sincerely congratulate him on it. I would, how- 
ever, point ont that all his units are sold on the switchboard, 
and at least 25 per cent. must be added to the cost to bring 
them to units sold, so that, for my purpose, his costs are 45d. 
per unit. 

I should also like to learn how a station of 2,300 н.р. can 
be run for 12 months for the sum of £20 (twenty pounds) 
in oil, waste, water and stores; perhaps Mr. Thomas will 
give us the benefit of a complete list of his purchases on this 
head, debiting his stock of stores at the beginning of the 
year, and crediting those at the end. 


| John H. Barker, M. Inst. (. E, 
Loughborough, December 14ih, 1903. 


I have read with interest the correspondence following on 
Mr. Wilkinson's paper. As I hope to shortly have an 
opportunity of dealing with this question at greater length 
than is possible in а letter, I will not discuss in detail the 
accuracy of the figures quoted by your correspondents ; 
but as more than one reference has been made to the 
Wallsend plant of our clients, the Newcastle-upon-Tyne 
Electric Supply Co., I think it well to point out that the 
results quoted depend upon such a variety of factors, that 
in the absence of fuller information, any deductions there- 
from are liable to be quite misleading. 

As Mr. Lea points out, an attempt is being made, based 
upon entirely inadequate information, to compare plant 
working under conditions which differ almost as widely as 
the machines themselves. 

The first of the two 2,000-kw. turbines now working 
at Wallsend was ordered more than three years ago, 
and it is sufficient indication of our opinion to say 
that, as a result of our experience, we have recently placed 
orders for six Parsons turbines with an aggregate ontput of 
over 11,000 kw. for our clients, the Newcastle-upon-Tyne 
Electric Supply Co. and the Priestman Power Co. 

We have also on order for another client a 500-Kw. 
Curtis turbine, which will, we believe, be the first turbine 
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of this type to operate in a central supply station in this 
country. 
Charles H. Merz. 
28, Victoria Strect, Westminster, 

December 18th, 1903. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WII ENDING Dec. 16TH, 1902. | Wasz ma Dec. 15TH, 1908, 


Total . £14,832 Total .. £6,226 


Alexandria .. ee . Value £258 Alexandria !“. .. Value £810 
Amsterdam. es m . 0686 Amsterdam .. ЖЕ és s 60 
Auckland 19 Buenos Ayres T - ee 105 
Hangkok 92 Calcutta ee ee e. 297 
Bonibay К EN 172 Cape Town.. es ee .. 642 
$ Teleg. wire 160 Colombo. aie ee Г 95 
Boulogne x E 6:8 16 Delagoa Bay i as a 81 
Calcutta > s oe 517 Durban sie kx ae ee 1,376 
Cape Town. i i. ee 274 ЕА Teleg. mat. " 14 
Colombo... 2 a è 11 East London is Q0 22 
Copenhagen. Teleg. cable 260 Fremantle. Elec. machinery.. 155 
Durban ©» $5 as .. 980 "T Teleph. cable .. 124 
East London "A "s . . 1,584 Gibraltar Wie Реа es 11 
Karachi ve 5% 7 ee 815 RM Teleg. mat. ee 10 
Madras 55 781 Hamburg. Teleph. apprts .. 120 
Melbourne ae 1 1 467 Melbourne ee ee ee ee 66 
Napier AES sa sd ad 10 Е 'Teleg. cable . 440 
Ostend ox s . 377 Montreal .. А Ze E 40 
O tago | Port Elizabeth ove oe ee 40 
Perth m "а - 1,416 5 Teleg. mat. 69 
„  Teleg. mat. а Ss 62 Rio Janeiro. к, гж ex 76 
Port Elizabeth  .. © ee 80 - Teleg. apprts . 650 
Rangoon 25 to 5а s 26 Shanghai се s „ 180 
Rockhampton on "€ vu 36 Singapore .. 808 Ре . 141 
Вудпеу n bs К ee 35 Sydney as өө .. НОВ 
» Teleg. wire „ 297 js Teleg. mat. 2» .. 230 
Teneriffe: . ae ee oe 552 Wellington ea ee ее oe 11 
Tokio us „ө éis i 00 
Vera Cruz ee ee oe ee 4,598 
Wellington .. vs es 77 
Yokohama .. - ee s 80 


Foreign Goods Transhipped. 


Perth. Elec, mat. .. Value £456 East London, Flec. wire Value £31 
Sydney, Elec. goods . 150 Gothenburg. Teleph. mat. 41 
eo £72 


Total . £606 | Total 


-— — — 


Electrical Typewriters.— The Blickensderfer Type- 
writer Co., of Newcastle-on-Tyne, is placing on the market an elec- 
trical typewriter. As its name implies, the motive power —which 
hitherto has been the physical strength of the operators’ fingers — is 
electricity. At the back of, and embodied in, the machine is a 
small and constantly-running motor which provides the printing 
power; the slightest touch of the key is sufficient to make the im- 
pression, as the type-wheel is impelled to and from the paper by 
electrical force the instant the operator’s fingers complete the con- 
tact by touching the keys. In the construction of present-day 
typewriters it has been absolutely essential for the moving parts to 
be made as light as possible in order to reduce the strain on the 
fingers of the typist; in other words, strength is sacrificed for light- 
ness of touch and easy manipulation, but as the printing power of 
an electrical typewriter is transferred from the operator to the 
machine, the manufacturer can now employ mechanism of whatever 
size, strength and weight may be necessary. Again, no matter how 
expert a typist may be, it is practically impossible for anyone to 
avoid striking some of the keys harder than others, as the fulcrums 
of the rows of levers on the older makes of writing machines are in 
different positions, and the levers themselves in many cases of 
different lengths. This irregularity of the striking power creates an 
absence of uniformity in the imprints, but as the stroke of the 
machine on an electrical typewriter is always of the same strength, 
absolute uniformity of the printing is assured. Another advantage 
of this automatic stroke is the powerful manifolding capacity which 
is made possible; 15 carbon copies can be produced with the same 
slight touch of the keys that is required to print a single sheet. 
Wherever there is an electric installation this machine can be set in 
operation merely by displacing an ordinary incandescent bulb and 
inserting a plug which is provided along with the typewriter. The 
carriage i8 electrically-controlled, and moves to the right or left at 
the will of the operator at the touch of а key, while а unique tabu- 
lating attachment enables the typist to tabulate the most complicated 
statements and accounts with accuracy and despatch without 
removing the fingers from the keyboard. A new ruling device gives 
a line the entire width or length of the paper in about a tenth the 
time it takes by the old method of striking the hyphen. The speed 
with which the mechanism can work is said to be unlimited, 
and far beyond the power of any operator to acquire. 


i N 

The Miller signalling System.—We have received 
& pamphlet from the British Miller Signal Syndicate, Ltd., 
describing the Miller signalling system which has already been 
referred to at length in our columns. The pamphlet contains a 
technical description of the system with detail drawings. We 
understand that tbe system is being favourably received on the 
Continent, and at the request of some leading British Railways, the 
company has furnished them with plans and drawings for the 
proposed equipment of portions of their lines. In the United 
States, the further equipment of locomotives wita the Miller 
system has been ordered on a large scale by the New York Oentral 
Railway. 


Catalogues and Lists.—The Sty ELnkcrRICAL. Co., 
of Charing Cross Road, has issued an illustrated list of its various 
adaptations of the electric reflector specialities, and shop window 
fittings which we described recently in these columns. 


MeEssks. CLARK, Номт & Co., 159—160, Shoreditch, E., have 
issued a catalogue of electric lighting supplies, showing ' Venus 
incandescent and Nernst lamps, sundry wires, lampholders, switches 
and so on. 

Messrs. B. KukETTNER & MacDoNELL, of 3, Adam Street, 
Adelphi, W.C., who are the sole agents in Great Britain, for Dr. 
Jeschke, of Berlin, are sending out a circular drawing attention to 
the Jeschke commutator protector. They have also sent us а 
small list giving prices and some details of portable accumulators. 

The ELECTRIC & ORDNANCE ACCESSORIES Co., Lrp., of Birming- 
ham, has issued а 40 pp. catalogue got up in excellent style, 
describing ite direct working central battery telephone exchange 
system, and its central battery inter-communication system. The 
pamphlet should be interesting to all engineers, architects and 
others who have to do with the equipment of telephonic installations 
in hospitale, asylums, workhouses and other large buildings. The 
illustrations, both of the instruments themselves and of the diagrams 
of connections, are of the first class. Copies of the pamplet may be 
obtained on application. 

The INTERNATIONAL ELECTRIC Co., of Redcross Street, E. C., have 
brought out a catalogue of their various telephone material 
including battery call phones with and without induction coils, 
inter-communication seta, magneto call telephones, signalling 
apparatus for mines, micro-telephones for tramways, central switch- 
boards, &c. Illustrations and prices are given. 

Messas. Е. Е. Moy, Lrp.,'have issued a circular of their No. 83 
type stage plugs. 

The Execrricat Co., LTD., of Charing Cross Road, W. C., has 
brought out a list illustrating a patent automatic cut-off switch for 
shop windows, lamp signs, &c. 

A new illustrated catalogue has been published by the Ввгтвн 
PBROMETHEUS Co., LTD., of Kingston-on-Thames, giving very full 
details of their electric radiators and heating stoves, with diagrams 
showing how to regulate temperature, also many illustrations of the 
apparatus, and prices of same. 

Some illustrated circulars have come to hand from Messrs. 
Dorman & Surrn, of Salford, in which they give descriptions of 
their standard electrical accessories. These lists, we understand, 
have been issued to meet the needs of customers until the next 
edition of the complete catalogue is ready. The D. & B. grip 
contact circuit-breakers, chopper switches, tumbler switches, fuses, 
fuse-boxes and fuse bridges, new patterns of plain iron fittings, and 
other lines are shown, detailed and priced. There are several new 
patterns of switchgear shown, notably the automatic circuit-breakers 
on list A 3, and the " C" type switches on list L 3. The latter are 
intended to replace some of the older series. We understand that 
improved methods of manufacture have enabled the firm to 
materially reduce the prices of many of the older specialities, such 
as the strong iron fittings, brass ships’ fittings, and various porcelain 
accessories, without reducing the high class of design and work- 
manship. 

Messrs. W. N. Brunron & Son, of Musselburgh, have just issued 
& new price-list illustrating their special galvanised arc lamp rope, 
which is of а new construction which renders it very flexible. 


Books Received.—“ Calculating Scale: a Substitute 
for the Slide Rule," by W. Knowles. London: E. & F. N. Spon, 
Ltd. i 

“ Fortschritte der Elektrotechnik,” Part IV., 1902, by Dr. Karl 
Strecker. Berlin: Julius Springer. M. 10. 

" Wireless Telegraphy," by C. Н. Sewall. 
Lockwood & Son. 10s. 6d. net. 

% Diagrammes et Surfaces T bermodynamiques," by J. W. Gibbs. 
Paris: C. Naud. Е. 2. 

"I/'Electricité dans les Mines en Europe," by E. Guarini. 
Brussels: Ramlot Bros. & Sisters. F. 5. 

" A Record of the International Fire Exhibition, Ear!'s Court, 
London, 1903,” by Edwin О. Sachs London: The British Fire 
Prevention Committee. 5s, net. 

“The Grant and Validity of British Patents for Inventions," by 
James Roberta London: John Murray. 1903. 25s. net. 


London: Crosby 


Dissolutions and Liquidations.—On Monday, Decem- 
ber 7th, the British Electric Car Co., of Traíford Park, passed & 
resolution winding-up voluntarily, as the company “cannot by 
reason of its liabilities continue its business.” Mr. T. Е. Wild, of 
33, Broad Street Avenue, E.C., is the liquidator. 

In connection with the transfer of the business to Mesers. 
Siemens Bros. & Co., Ltd., the British Schuckert Electric Co., Ltd., 
resolved on November 17th, to wind-up voluntarily, Mr. A. Jacob, 
the general manager, being appointed liquidator. 

A meeting of the Imperial Electric Supplies, Ltd., is to be held 
on January 15th, at 5, Gray's Inn Square, to hear an account of the 
winding-up. А meeting of the Pile-Bloc Battery Co. will be held 
on the same date at the same address for & similar purpose. 

Messrs. W. Court and H. Taylor (Court & Taylor, electrical and 
motor engineers and contractors, 53, Broadway, Wimbledon), have 
dissolved partnership. Mr. Court, who will continue the business, 
will attend to debts. 

Mr. Stephen Appleyard has retired from the firm of Mesars. 
Appleyard & Stather, electrical engineers, of 25 and 26, Hopwood 
Btreet, Hull. The business will be continued alone by bis partner, 
Mr. Thos. Stather. 
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Are and Incandescent Lamp Manufacture.—On 
Saturday last, at the monthly meeting of the London Association of 
Foremen Engineers and Draughtsmen, held at the Cannon Street 
Hotel (Mr. A. W. Hill, the President, in the chair), two papers were 
read, one being upon “ Arc Lamps,” by Mr. A. E. Angold, and the 
second upon the manufacture of electric incandescent lamps as well 
as a general survey of present and prospective methods of electric 
lighting, by Mr. J. Harrington. Mr. Angold traced the early 
history of the arc lamp up to the present time, and gave a detailed 
account of the new “ Maxim” arc lamp, some lamps of this type 
being exhibited running, and various detached portions placed on 
view. Dealing with the manufacture of incandescent lamps, Mr. 
Harrington described the process from the mixing of the cellulose 
to the stamping of the lamp, samples at its various stages being 
handed round. By the aid of diagramsthe many details in manu- 
facture of an incandescent lamp,as carried out by the Sir Hiram 
Maxim Electrical and Engineering Co. at their Gillingham Street 
works, were explained. The author finished with a display of 
vacuum tubes containing various gases. 


The Fire Exhibition.— The British Fire Prevention 
Committee has issued an official record of the exhibits at the Ipter- 
national Fire Exhibition of 1903. We understand that the Com- 
mittee have only been able to publish this volume through the 
liberality of the Exhibition directorate; a limited edition of 500 
copies will be available to the public through the Committee's 
agents. We have received a copy of the book for review. It is 
well bound in red covers, and contains many excellent and interest- 
ing plates, as well as illustrations of noteworthy exhibits. The 
contents make the work a fitting companion to the Official Recosd ” 
of the Congress to which we made reference a few weeks ago. 


Electric Wiring.—We have received a sample of flexible 
tubing which has been introduced by Mesers. John Lawman & Co., 
of 143, New Kent Road, S. E., for the protection of electric light 
wires from short-circuiting and wire-fusing troubles. The metal 
tube serves asa protecting mantle without interfering with the 
flexibility. The tubes are made of steel, either zinc, brass, or 
copper-plated, polished or unpolished. 


For Sale.— Mr. W. E. Bland has resigned the position 
of managing director of Bland Bros., Ltd., in order to confine him- 
self to consulting work. The company will therefore be wound up 
voluntarily, and the businesses at Newcastle-on-Tyne and Darlington 
are now offered for sale. Some details will be found in our adver- 
tisements to-day. 


Bankruptcy Proceedings,—The creditors of Mr. Mex 
Margowski, financial agent and managing director of the Honduras 
Government Banking and Trading Co., Ltd., 13 and 14, Abchurch 
Lane, E.C., met on December 10th at the London Bankruptcy Court 
before Mr. G. W. Chapman, official receiver. He had been con- 
nected with many companies. In 1895 the debtor subscribed £3,500 
for working capital of a private syndicate called the Apostoloff 
Automatic Telephone (Parent) Syndicate, Ltd. He has acted as 
managing director of the concern, which was reconstructed in 1897 
and again in 1903, as the Automatic Telephone Co. (1903), Ltd. 
The meeting was adjourned to 21st inst. to enable the debtor to 
submit an offer to the creditors. 

At Grimsby on December 10th, Mr. Appleton, barrister, applied 
for an order to wind up the affairs of Messrs. Sharpe & Co., electrical 
engineers, of Strand Street, Grimsby. The application was opposed 
on behalf of the company and the debenture holders. It was stated 
that a receiver had been appointed, and J udge Sir G. Sherston 
Baker, in adjourning the application for further evidence, instructed 
the Receiver not to part with any of the company’s effects until after 
the hearing of the petition. 


Trade Announcements,—Mr. C. D. Falcke notifies 
that owing to pressure of work in his electrical contracting business, 
he has relinquished his interest in the manufacturing business 
known as the Birmingham Elecirical Fittings Co. and his late 
partner Mr. Percival West will carry on that business. In the 
meantime, Mr. Falcke will continue his business of “ electrical 
contracting and personal consulting work" under the name of the 
Birmingham Installation Co., which was established by him eight 
years ago. Mr. West notifies that he will carry on the business 
of his company as formerly, and he intends to greatly increase the 
plant and machinery so as to be better able to execute orders 
promptly. It is proposed to remove to much larger quarters, where 
it will be possible to have & considerably increased turnover. 

Messrs. It. W. Vicarey & Co. are about to commence business at 
101, Peel Terrace, Marston Road, Stafford, as experts and 
analysts of storage batteries and their electrolytes.“ They have 
pee a small list explaining their business, giving a tariff of 
ees. 

Mr. Harold Elliot announces that having received an appoint- 
ment with an electrical firm in Manchester, he has relinquished the 
agencies for various firms of manufacturers which he has heretofore 
held at Manchester. 


Imports of Foreign Electrical Machinery and Ap- 
paratus.—A steady бопе is noticeable as regards the imports of 
foreign electrical machinery into this country, the returns for 
November showing a total of £37,530 as compared with £37,720 in 
October last, and bringing up the total for the first 11 months of 
the year to £505,268. Oa the other hand, an increase has taken 
place in the imports of foreign electrical goods and apparatus, 
November's total being £82,044, as contrasted with £58,212 in the 
game month a year ago. For the 11 months ending with November 
the aggregate imports have reached a total of £732,088, an increase 
f £108,482 over the corresponding period of 1902. 


Natal.— There has been a large Inorease this year in the 
imports of electrical fittings and telegraph and telephone material 
into Natal, the returns for the nine months ending with Soptember 
last showing a total of £86,000, as compared with £48,000 in the 
corresponding nine months of 1902. 


For Sale.—Two Babcock boilers at Blackpool. 


advertisement pages to-day. 


A Robertson Lamp Concert.—The employés of the 
Robertson electric lamp works are holding a concert on Saturday, 
December 19th, at 7.30 p.m., in the dining hall at the Brook Green 
works. 


Charge of Stealing Cable.—A marine-store dealer and 
several employés of the Charing Cross and City Electricity Supply 
Corporation have been up at the Guildhall this week on a charge 
of being concerned together in stealing copper cable, the property 
of the above company. Defendants stand remanded. 


See our 


ELECTRIC LIGHT AND POWER NOTES. 


Balmain (N.S.W.).—The D.C. has decided to promote a 
Bill in Parliament for the lighting of the town by electricity. 


Barnstaple.—The T.C. has decided to reduce the price 
of energy for power from 3d. flat rate to 3d. per unit for 4 E. ., 
24d. for 1 H.P., and 2d. for 2 НР, aud over. 


Beckenham.—The U.D.C. has determined to exercise 
the power conferred upon lit by the Crystal Palace and District 
Electric Lighting Order, 1890, and to require the company to sell 
to the Council on the terms set out in the Order, so much of the 
undertaking as is situated in its area. 


Belgium.—The Communal Administration of Assche has 
decided to construct a power station for tbe lighting of the district, 
aud has come to an arrangement with the Government for the 
electric lighting of tbe royal domain and Laeken Park. 


Bootle.—The T.C. has resolved to appoint an engineer 
to inquire into the matter of the order for two additional sets 
of 600 kw. given some time ago to Messrs. Ferranti, which, it is 
stated, has not been undertaken satisfactorily. 


Bridgnorth. — The Shropshire and Worcestershire 
Electric Power Co. has given the R.D.C. notice of its intention to 
apply for & prov. order to supply electricity within the Council's 
area. The Council, if necessary, will safeguard its interests. 


Burslem.— The T.C. has declined to give permission for 
the Sneyd Colliery Co. to supply énergy to Cobridge railway 
station for lighting purposes. 


Cheshire.—The Cheshire Non-County Boroughs Авво- 
ciation recently considered the proposed Cheshire Electricity а” d 
Power Gas Bill and resolved unanimously that the various 
boroughs, members of the association, combine and offer the strongest 
opposition to the Bill at every stage. А copy of the resolution was 
sent to the promoters. 


Clydebank,—The agreement with the Clyde Valley E.P. 
Co. as to taking over the powers obtained by the burgh, has 
been sealed. The company has agreed to pay the Council £400, cost 
of the order, and for the transfer, £100 per annum for 10 years. 
At the end of that time, such annual payments shall be subject to a 
reduction of £2 per annum for each arc lamp, or for every 10 incan- 
deecent lamps or their equivalents. The company agree to supply 
electric energy for public lighting, the Council paying £10 per 
annum for each arc lamp for street lighting, and £1 12s. for each 
16-c.9. incandescent lamp. The Council has power, under the 
agreement, to resume possession of the order at certain periods on 
complying with certain conditions. 


Colchester.—A new 550-1.P. generating set was started 
by the Mayoress on 11th inst., the high speed steam engine being 
supplied by Mesars, Davey, Paxman & Co. 


Coventry.—The E.L. Committee has recommended the 
City Council to borrow & further sum of £31,575 on extensions. 
The L.G.B. has sanctioned the borrowing of £5,000 for the pur- 
chase of electric motors. 


Dunfermline.—At a meeting of the T.C. it was stated 
that & committee had met the secretary of the National Electric 
Construction Co. in regard to the company's intention to apply for 
а prov. order for the electric lighting of the area. А clause was 
inserted giving the company power to transfer the order to the 
T.C.; but asit did not include Pittencrief Park and Glen, or the 
area immediately outside the burgh, the committee decided to 
oppose the application, and recommended the Council to apply for 
an order, This the Council approved. 


Festiniog.—The U.D.C. has resolved to engage an 
electrical engineer at a salary of £4 per week, to advise it on the 
alleged breaches of contract with the Yale Electric Power Co., who 
supply the town. The lighting is regarded as most unsatis- 


factory. 


Germany.— A central electric lighting station is to be 
established in the town of Meiningen. Water-power is to be 
utilised. 


amen ae 
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Glasgow.—A deputation of the T.C. left on Monday last 
to inspect the systems of street lighting in England in the 
towns of Leeds, Bradford, Sheffield, Liverpool, Birmingham 
and London. The deputation includes Mr. Wilson, the gas engineer, 
and Mr. Chamen, electrical engineer. | 

The Electricity Committee yesterday recommended that appli- 
cation be made to the Secretary for Scotland for sanction to borrow 
а further sum of £250,000 in connection with the Electricity 
Department. Sanction for the borrowing of £1,150,000 has from 
time to time already been obtained. 


Great Marlow.— The U. D.C. has received notice that 
the Southern Dietrict Electricity Co. will not proceed with its 
application for the lighting of the district. ; 


Huddersfield.— The L. G. B. has sanctioned the borrowing 
by tbe T.C. of £7,500 for the purpose of supplying electricity within 
the U.D. of Linthwaite. 


Italy.—Application has been made for an order to utilise 
the power of the Rivers Vomano and Arno, at Guilianova, for electric 
lighting purposes. 

The Italian Water Conduit Co. is also applying for powers to 
erect a power plant on the river Ticino for the production of energy 
for the lighting of Milan and Pavia. 


London.—Crry.—Since the Corporation declined to 
accept the tender of the Charing Cross Co., for the supply of energy 


to its area at 3d. per unit, until the City Co., whose price is 8d., - 


had had an opportunity of tendering, the Charing Cross Co. has 
withdrawn ite offer. The Corporation is now in its former position 
аз regards the price and competition. 

BETHNAL GREEN.—In а recent report the Electricity Com- 
mittee of the B.C. states that it has entered into arrangements 
to purchase the freehold interest of 22 houses in Marian Square, 
and also the Square itself, as a aite for the electricity and dust 
destructor works. 

SHoREDITCH.—The B.C. has resolved to take up a loan 
of £7,000 on account of the Haggerston electric lighting extension. 

MaRYLEBONE.—A committee has been appointed, consisting of 
the mayor, ex-mayor and the chairman of the Electrieity Com- 
mittee, to confer with the Metropolitan Electric Supply Co., and to 
report to the Council the terms and conditions on which 16 would 
get aside the award. 


Loughborough.—The T.C. has resolved to carry out its 
E.L. order, involving an expenditure of about £28,000. 


Lynton.—We have received a contradiction of the 
paragraph inserted last week stating that the U.D.C. had com- 
plained of the supply of energy provided by the E.L. Co. The 
lighting of the town is stated to be quite satisfactory. 


Macclestield.—The T.C. is negotiating with the British 
Westinghouse Co. and Messrs, Crompton & Со. relative to an 
electric lighting scheme for the town under its E.L. order. 


New Malden.—The U.D.C. has decided to apply 
to the B. of T. for a prov. order for the lighting of its area by elec- 
tricity. The Twickenham and Teddington District Electric Supply 
Co. is also applyiog for an order. 


Pemberton.—Two new engines of 500 н.р. each, 
constructed by Messrs. Dick, Kerr & Co., have been put into 
service. These have been installed to meet the demand for energy 
for power purposes and for electric traction. 


Penrith.—The U.D.C. has adopted an E.L. scheme, 


necessitating an expenditure of £7,507. 


Ramsgate.—The Corporation has resolved to seal the 
agreement with the Ramsgate and District Electric Supply Co. 
(Edmundson'r) for the lighting of its area, rejecting the proposal 
of the Isle of Thanet Co. 


Redruth.—The T.C. has again resolved to call the 
attention of the Urban Electric Supply Co. to the unsatisfactory 
nature of the supply to the town. 


St. Annes. — The U.D.C. will shortly apply to the 


L. G. B. for permission to borrow £4,000, for mains extensions, &c. 


Scunthorpe.—The U.D.C. has decided to enter into 
negotiations with a syndicate with a view to the E.L. order being 
leased. 


Sheftield.—A_ L. G. B. inquiry was held recently into the 
application of the T.C. to borrow £10,000, for the purchase of 
electric motors, to be let out on hire. 


Spain.—It is reported that the various electric companies 
in the Spanish capital are about to combine. The result will be a 
ompavy with a debenture capital of 30,000,000 pesetas and a share 
apital of 40,000,000 pesetas. It is stated that the fusion is to be 
brought about with the assistance of English capitaliste. 
It is proposed to establish a central station at Cullar Ваха 
(Granada) for the electric lighting of that town, as well asa number 
of small places in tho district. 


Strabane.— Messrs. Preece & Cardew, the consulting 
engineers to the Ulster electric power scheme, have intimated to the 
Т.С. that they propose to erect a generating station ih its district to 
supply energy for power within the surrounding area for a radius 
of 20 miles. For lighting, energy would be supplied to the Council 
in bulk, if во desired. К. cs 


electricity, under the Council's order, to the district. 


Stockton-on-Tees.—With the object of increasing the , 
day load, the T.C. has decided to ascertain from various firms their 
terms for the hire-purchase of motors. 


Stroud.—The R.D.C. has decided to give its con- 
gent to the application of the (Gloucestershire Electric Power 
Byndicate fora prov. order for electric lighting in the Council's 
district. 


Trowbridge.—The Western Electric Power Co. will he 
approached shortly by the T.C. with а view to the company leasing 
the Council's prov. order for the supply of energy to the area; tho 
T.C. to have the option of purchasing the undertaking after a given 
time. 


Tunstall.—The U.D.C. has received a proposal from the 
Sir Hiram Maxim Electrical and Engineering Co. for the supply of 
The Council 
has resolved not to entertain the proposition. 


Watford.—The U.D.C. has resolved to apply to the 
Ncrth Metropolitan ‘Electric Supply Co. to ascertain whether it 
would be willing to acquire the Council's E.L. undertaking. A 
роого Moeng was heid to protest against the decision of the 
Council. 


Welshpool. — An interesting installation of electric 
lighting has been carried out at Powis Castle by Messrs. Drake and 
Gorham, Ltd. 


Whitehaven.—The T.C. has accepted the offer of the 


Brush Electrical Engineering Co. for electric motors for hiring out 
purposes. 


Widnes.— The T.C. has resolved to apply to the 
B. of T. for an order to amend its 1901 prov. order, and for an 
extension of time for the carrying out of the same. 

Mr. Thomas L. Miller has been engaged by the Corporation to 
attend to matters arising in connection with its E. L. Order, and 
in reference to the supply of electricity in the borough. 


Woking.— The T.C. has requested the Woking Electric 
Supply Co., Ltd., to put down а deposit as security for making good 
roads, &c. The company has protested against the Council's treat- 
ment, but has deposited a sum of money as desired. 


Wolverhampton.—The Town Council has decided to 
extend the electric light mains, at a cost of £913. 


Wood Green.—The U.D.C. has decided to apply to the 
LG.B. for sanction to borrow £43,000 for electricity purposes. 
This action is stated not to be unanimously supported by the rate- 
payers, and two members of the Council are opposing, and 
obtaining information as to an alternative scheme whereby a com- 
pany undertakes the supply. 


ELECTRIC TRACTION NOTES. 


Aston Manor, — By desire of the shopkeepers in 
Aston Road, work on the permanent way will not commence unt il 
after Christmas. The (Committee has instructed its engineer to 
advise Mr. Trentham, the contractor, to commence on January Ist, 
1904. The polesare being put up, but until the Board of Trade has 
approved, it is not known whether there will be a double or single 
line in Park Road. The completion of the line along Lichſield 
Road is contingent on a new girder bridge being put across the 
road at Aston Station, L. & N.W. Railway, in place of the present 
low brick one. 

Mr. Robt. Green, consulting engineer to the Council, is about to be 
appointed arbitrator for the purchase of tramway plant, &c., of the 
City of Birmingham Tramways (o., Ltd., whose lease expires at 
December 31st. The Electricity Committee has agreed to supply 
energy to the Corporation of Birmingham tramways department for 
the Aston Road route at the rate of 14d. per unit until 1906, 
Birmingham paying £200 towards cost of mains. 

It will be a matter of regret if double tracks do not receive 
Board of Trade approval, аз it was hoped to get over 
the present delays which arise with the steam cars on the loop 
system. 


Beckenham. — The B. E. T. Co. has written to the 
U.D.C. saying that it will on no account consider the question of in- 
stalling the conduit system here, instead of the proposed trolley. 


Birmingham.—The poles for the overhead work ou the 
Aston Road route are up. An agreement has been arrived at with 
Aston Manor with regard to the latter supplying energy up to 1906. 
An endeavour is being made to get the Birmingham Tramways Co. to 
continue their steam car service after the expiry of that company's 
lease until such time as the Corporation is ready. 

The permanent way on the Balsall Heath route has been re-laid, 
but there is no evidence of the present loop system the cause of 
во much delay —beipg abandoned. 5 
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Durham.—The B.E.T. Co., who have a prov. order for 
the laying of а tramway from Durham to Brandon, have obtained 
land on which the car shed is to be erected, and negotiations are 
proceeding for securing the lands necessary for widening the exist- 
ing roadways. When these are completed an early start will be 
made with the permanent way. 


Folkestone.—The T.C. has, owing to the objections 
raised to the overhead system, adopted the surface contact system 
for the electric tramways from the harbour to Cheriton. The esti- 
mated cost is £29,000. 


Hull.—The Tramways Committee has recommended that 
15 cars be fitted with collapsible top covers, the Kennington patent 
being chosen. 


Liverpool Overhead Railway.—A Liverpool paper 
' has the best authority for stating that the Overhead Railway Co. 
bas entered into a working agreement with the Lancashire and York- 
shire Railway Co., under which the overhead railway will be ex- 
tended from Seaforth Sands Station, anda physical connection made 
with the Lancashire and Yorkshire station at Seaforth.” The Act 
for this was obtained in 1900, and negotiations have resulted in this 
arrangement. 


London. — А мвектн. — The B.C. on December 10th, 
resolved, by 34 votes to 23, to only contribute £20,000 to the cost 
of the necessary street widenings if the L.C.C. took over and re- 
constructed the London Southern tramways. At the opening of the 
meeting а letter was read from the Highways Committee of the 
L. C. C., stating that it would not recommend the purchase of the 
undertaking unless the B.C. agreed to a contribution of £40,000. 


Mandalay.—An Indian exchange says that the Man- 
dalay tramway will be running by April. The manager is expected 
to arrive in December. 


Newcastle-on-Tyne.—The T.C. on the 3rd inst. con- 
sidered a report from the Tramways Committee recommending that 
application be made to the B. of T. for sanction to borrow a further 
£192,516 for tramway purposes. The matter stood adjourned for 
consideration. 


Paris.—It is stated that the municipality of Paris is 
shortly to launch another loan of 250 millions of francs—100 millions 
of which is the contribution of the City to the Metropolitan Rail- 
way. 


Reading.—The Reading Corporation Tramways Social 
and Athletic Club, which has been recently formed, had its opening 
concert and social evening at the tramway depót on November 30th. 
Mr. A. H. Bull, the ex-mayor, presided, and among those present 
were Mr. W. Binns, the engineer and manager, and Mr. A. Shearer, 
the assistant electrical engineer. Mr. Binns explained the objects, 
&c., of the club. 


Walsall.—Lieut.-Col. Yorke last week held а B. of T. 
inspection of the new tramways constructed by the Corporation to 
Walsall Wood, Willenhall, and along the Birmingham Road to the 
boundary of the borough. The working of the lines will commence 
at the beginning of the new year, when the Corporation also takes 
over the tramways within the borough at present let on lease to the 
South Btaffordshire Tramways Co. Altogether, rather more than 
12 miles of track will then be under municipal control. 

The opening ceremony to celebrate the completion of the tram- 
ways extensions and the taking over of the tramways by the 
Corporation has been fixed for December 31st. 


Wolverhampton. — The ‘Tramways ('ommittee has 
decided “ That a six months’ trial be given to 10) yards section of 
a new tramrail being exploited by the Patent Renewable Tramrails 
Syndicate, upon terms.” 


Worcester.—In reply to the application of the Tram- 
way Со. for a year's extension of time in which to construct the 
electric tramways in St. Bwithin Street, London Road, and Bath 
Road, the T.C. has intimated its willingness to consent to s three 
months’ extension only. The work should have been completed by 
December 17th, 1903. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—The members of this depart- 
ment held their second annual smoking concert in the Masonic 
Chambers on the evening of Monday, the 14th inet. Mr. A. В. 
Bennett, general manager, presided overa large company. 


Swansea Telephones.—The Corporation Telephones 
manager reported last week that 466 subscribers’ lines had been 
connected, 252 orders were still in hand, and 94 had been obtained 
since the opening of the exchange. 


A Telephone Social.—The staff of the National Tele- 
phone Co., engaged in the Blackburn district, held their third social 
on the 7th inst., at Taylor's Assembly Rooms, Blackburn. In the 
unavoidable absence of the district manager, Mr. C. Remington, 
M. I. E. E., owing to indisposition, the chair was occupied by Mr. W. 
Lee. Anentertaining and varied programme was provided, Supper 
was subsequently served, 


The Pacific Cable,—We have been favoured by the 
Pacific Cable Board with the following memorandum on the con- 
struction and working of the Pacific cable: 

1. The Pacific Cable Act of 1901 was the result of prolonged 
negotiations between the Home and Colonial (iovernments and the 
reports of two special committees presided over by Lord Selbourne 
(1896) and Sir F. Mowatt (1899) respectively. 

2. This Act provided a capital sum of £2,000,000 and appointed 
the Pacific Cable Board consisting of representatives of the contri- 
расак Governments to control the construction and working of the 
cable. 

3. The interests of the Governments concerned are as follows :— 

United Kingdom >, with three representatives (including 
cbairman, Sir 8. Walpole, K.C.B.) 

Canada т. With two representatives. 

Australia d » n »" 


1a 
New Zealand yx „ One representative. 

4. The route was surveyed, and the cable was manufactured by 
the Telegraph Construction and Maintenance Co., under the 
direction of Messrs. Clark, Frode & Taylor. The contract was 
signed on December 31st, 1900, the work was completed in October, 
1902, and the cable opened to the public on December 8th, 1902. 

5. The route of the cable is from Brisbane (Queensland) and 
Doubtless Bay (New Zealand) to Norfolk Island and thence vid the 
Islands of Fiji and Fanning to that of Vancouver (British Columbia). 
Messages are here handed to the Canadian Pacific Co.’s telegraph 
system, for transfer to the Atlantic cable companies. 

6. Collection and delivery in Australasia are controlled by the 
Government Post Offices and in the United Kingdom by the General 
Post Office and Atlantic cable companies. 

7. The annual expenses of the board include (in addition to 
£35,000 for renewals and depreciation) & fixed payment to the 
National Debt Commissioners of £77,544 188. in discharge of both 
capital and interest—a provision which, in the case of an ozdinary 
commercial company, would represent a dividend to its shareholders 
of nearly 4 per cent. per annum. 

8. The advantages derived by the British public from this 
Imperial undertaking, are as follows :—(1) An alternative route for 
the forwarding and receipt of messages by the Australasian 
Colonies, to aud from Canada or the United Kingdom; (2) Ап 
average service of about 69 minutes between London and Mel- 
bourne or Auckland ; (3) A reduction per word on through messages 
amounting in the case of Australia to 1s. 9d., and in the case of 
New Zealand 2s. 4d. (the difference between the lowest rates pre- 
viously obtainable for tbese Colonies and the existing 3s. rate), 
which on an estimated through traffic of 2,000,000 words represents 
а saving of not less than £200,000 per annum. 

Моть.—Оп the occasion of the Cricket Match between the English 
and Australian teams at Sydney, New South Wales, in December, 
1903, four messages filed in Sydney on November 27th were 
delivered in London in 12, 8, 9 and 13 minutes respectively, having 
passed through 210* of longitude at an average speed of upwards of 
1,300 miles per minute. 

HucH LATHAM, Secretary. 

December 8th, 1903. 


The Telegraph Wire Export Trade.—The returns just 
issued show that the exports of telegraph wire and apparatus 
connected tkerewitk from this country during November amounted 
to £145,271, as compared with only £47,065 in the preceding 
month and £70,900 in November а year ago. Although there was, 
as will be seen, a slight improvement last month, the year has been 
a very quiet one in this branch of industry, the aggregate exports 
during the 11 months ending with November having attained a total 
of £1,764,899, as contrasted with £2,729,314 in the corresponding 
11 months of 1902. 


Telegraphic Interruptions and Repairs :— 


CABLES, 


Dominica-Martinique .. T ee ee 
Bt. Lucia-Martinique ee ee ee ee 
Anjer-Kalianda oe ee ee ee ee 
Cayenne-Pinheiro eo ee ee өө e» Aug. 18, 1902 .. oe 
Bt. Lucia-8t. Vinoent oe ee 0 0 ee ee Sept. 19, 1902 ee ee 
Reissa-Issa (Yemen)-Camaram ie és 

Paramaribo-Cayenne .. si өө ee ee Feb 

New York-Hayti te oe ee oe .. April 18,1908 .. ee 
Trinidad-Demerara No. 1 es se ee 
Tourane-Amoy .. ee T ee & 
Bt. Jacques-Haiphong .. ee 


LANDLINES. 


Indo-European between 
Odessa-hertsch 
Rowno-Odessa .. 


Dec. 10 
Dec. 12 


pee. 10, 1903 .. 
Dec. 11, 198 
.. Dec. 14, 1908 


Telephonic Communication with the Continent.— 
The text of the Convention providing for telephonic communica- 
tion between the United Kingdom and Belgium has now been pub- 
lished. 

The cable is to have four conductors, and the cost is to be equally 
borne by both countries. Landline systems are to be erected and 
maintained by each Government concerned, and in a manner as far 
as possible to avoid induction. The British administration ів, how- 
ever, to maintain the cable, the cost to be borne equally by both 
administrations. 

Special circuits constituted for telephonic correspondence are to 
be exclusively used for this purpose unless otherwise agreed by 
both administrations. They are to connect with central offices in 
communication with public call offices or with offices of subscribers 
to the telephone service. 

A minimum of 3 minutes is to be allowed for conversations. No 
two correspondents will be permitted to converse more than 6 con- 
secutive minutes should another application be made before or 
during conversation for the use of the line. Government com- 
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munications are to'hàve priority. No limit is placed on the duration 
of Government communications. Charges for a 3 minutes' conversa- 
tion will bei as follows: —4 50 fr. for each conversation originating 
atior destined for a Belgian telephonic centre, and 5.50 fr. for each 
conversation originating at or destined for any telephonic centre in 
England or Scotland which can be connected with a Belgian tele- 
phonic centre. 

On agreement each administration may establish telephonic rela- 
tions with another country by means of the lines of the other. o^ _ 
» Night conversations may be held under the subscription system ; 
each such conversation may last 6 minutes on payment of half the 
rates before stated. 

„ Each contracting party reserves to itself the right to totally or 
partially suspend telepbonic service without being liable to any 
indemnity. 

Service regulations to ba mutually agreed upon by the two 
administrations. 

After the lapse of one year the convention may be revised at any 
time at the request of either contracting party. 

The Liverpool Chamber of Commerce has received a letter 
from the Postmaster-General stating that arrangements have been 
made for telephonic communication between Lancashire and the 
Continent, and only await legislative sanction in France. As soon 
as that sanction is given communication by means of the Post Office 
system will be available between Liverpool on the one hand, and 
Calais, Chartres, Orleans, and Paris (including the more important 
gu curbs), on the other; and between Manchester on the one hand, 
and Calais, Chartres, Dieppe, Orleans, Paris (including suburbs), and 
Rouen on the other. The Postmaster-General regrets to say that 
telephonic communication is at present impracticable between 
Liverpool and any other towns of the Continent, it having been 
found, ав a result of an exhaustive series of experimente, that it is 
limited by electrical conditions to the towns above-mentioned.— 
The Times. 


Wireless Telegraphy in France.—In order to have better 
facilities for trying experimenta and for trsining operators in wireless 
telegraphy in France, it has been decided to erect two stations in 
the neighbourhood of Paris. One of these will be near the Pont de 
Gravelle, and the other, 35 kilometres distant, near Melun. 
The installation is being erected on bebalf of the French postal 
authorities. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea.— December 28th. Coal-handling plant for 
the electricity works. See Official Notices December 11th. 


Canterburv.— Electric wiring for the Kent and Canter- 
bury Hospital See Official Notices December 11th. 


Enniscorthy.—. January 20th. Electric lighting and 
pumping plant (seven sections), for the Lunatic Asylum. See 
* Official Notices " December 4th. 


Erith.—Jaouary 18th. Lancashire boilers, piping, con- 
densing plant, three-phase steam alternator of 500 xw., switch- 
board and cable extensions. See ' Official Notices " to-day. 


Francee.—December 98th. The French Post and Tele- 
graph authorities in Paris are inviting tenders until the 28th inst. 
for the supply of 80 tons of bronze wire, 1,081 tons of copper wire, 
250 tons of galvanised iron wire 4 mm., and a quantity of rubber- 
insulated electric cables. Tenders are to be sent to Le Sous- 
Secretariat des Postes et des Telegraphes, Rue de Grenelle, 103, 
Paris, whence particulars may be obtained. 


Govan.—December 28th. Coal bunkers, conveyor, and 
electric capstan. Вее Official Notices" December 4th. 


Hackney.—January 4th, 1904. Feeding and distribut- 
ing mains. See Official Notices" December 11th. 


Harrismith (Orange River).—January 18th. Cables, 
transformere, switchgear, ёс. See Official Notices December 11th. 


Irvine.—The Corporation has been inviting offers for 
laying down plant and working it under its provisional order. 
J. Dickie, Town Clerk. 


Kettering.—January 9th. Electricity meters, See “ Offi- 
cial Notices" to-day. 


L.C.C.—January 19th, 1904. Six electrically-driven 
three-throw boiler feed pumps for Greenwich power station. See 
% Official Notices November 20th. 


Oldham.—December 23rd. Motor and heating appli- 
ance hiring. Bee “ Official Notices " December 11th. | 


Pontypridd.—December 24th. Free wiring tenders ; 
also tramcars. See Official Notices December 4th, 


Spain. — February 12th. Tenders are being invited 
by the Spanish Ministry of Public Works for the concession 
for the construction and working during a period of 60 
years of an electric tramway between Porrino and Mondariz 
(Pontevedra province). Particulars may be obtained from, and 
1 are to be sent to, La Direccion General de Obras Publicas, 

rid. 


Sydney (N.S.W.).—December 30th. Telegraph, tele- 
phone, and electric light material for the Deputy Postmaster- 
General of Sydney. See this colamn for November 6th. 


Sydney (N.S.W.).—January 12th, 1904. Messrs. Preece 
and Cardew want tenders for :—One or two 600-Kw. or опе 1,200-Kw. 
three-phase steam alternators with condenser, pipework, motor- 
generators, transformers, switchboards, &c, and a coal and ash 
conveyor. See Official Notices" December 11th. 


Wallasey.—January 16th. Cables, joint and section 
boxes. See Official Notices to-day. — 


Walthamstow.—January 1st. Permanent way, gus 
plant, engines, dynamos, batteries, switchboard, cables, overhead 
equipment, &c., for 11 miles of line. See “Official Notices” 
December 4th. 


Ра 


OLOSED. 


East Ham.—The Committee has received tenders for 
additional mschinery, &c., at the generating station. It recom- 
mends that for Section A. (comprising a Musgrave engine and Dick- 
Kerr generator, &c.) the tender of Messrs. Dick, Kerr & Co., Ltd., 
at £8,687 be accepted. For Section B. (boilers, &c.) the tender of 
Messrs. Babcock & Wilcox, Ltd., at £5,080 is recommended. 


Gravesend.—The T.C. has accepted the tender of Messrs. 
H. Balfour & Sons for the supply of a tank for the electricity 
works, at £178, and that of Mr. G. F. Zimmer for conveyors. 


Hamilton.—The Gilbert Arc Lamp Co., Ltd., of Ching- 
ford, have been instructed to replace the existing street lighting 
атс lamps in this town. The work has to be carried ont urgently, 
and is to be completed in about four weeks. 


Johannesburg.— The ij^! ай ‚арі Tramway 
Journal announces that after keen competitioh the order for the 
tramway raile, fishplates, and flange rails required by the Corpora- 
tion of Johannesburg has been secured by Bolckow, Vaugban & Co., 
Ltd., Middlesbrough. The total quantity required is about seven 
thousand tons, and tbe value of the order is over forty thousand 
pounds. The order for the points and crossings for the ваше 
tramways has been seoured by Hadfield's Steel Foundry Co., Ltd., 
Bheffield. 


Lowestoft.—The Corporation has ordered four more 
double-deck cars, equipped with motors and controllers of the 
Westinghouse 46 and 90 types respectively, from the British West- 
inghouse Co. 


Maidstone. —The T.C. has received the following tenders 
for the construction and equipment of the tramways from the top 
of High Street to the borough boundary in Tonbridge Road :— 


British Westinghouse Co. .. € oe Se ро .. £23,072 
Brush Electrical Engineering Co., Ltd. $^ ij e» 21,760 
Wm. Griffith & Co is id T -— es ia 21,635 
British Electric Equipment Co. .. es ss ai .. 21,582 
Blackwell & Co. os ee ee oe ee 20,079 
J. G. White & Co. oe “+ ss dir ee ec os 19,016 
Dick, Kerr & Co. (Reccmmended for acceptance) .. sé 18,871 


Swansea.— The Tramways Committee has given tlie con- 
tract for tramways extensions to Mesars. Dick, Kerr & Co., Ltd., at 
£69,472, a price lower than the amount of their tender, во that 
British stuff alone should be used. It was found when the cable 
tenders were considered, that the lowest British offer (£20,000) was 
43, 000 in excess of a foreign tender. It was thought better to defer 
a definite decision, to see if the whole of the work could be done 
by a British firm at tbe lower figure, and it was thought that Messrs. 
Dick, Kerr & Co. might be able to make arrangements with Messre. 
Callender in this matter, and so admit of the contract being given 
to one firm. 


Walsall.—The following tenders have been accepted by 
the Tramways Committee:—The British Thomson-Houston Co., 
Ltd., for motor; Mr. W. E. Rowlands, for portable pit bogie; 
Messrs. C. Booth & Co, for car body lifting appliance; Mesers. 
Thwaites Bros, for anviis; Mesers. Joshua Wilkinson & Sons, for 
swage blocks; and Messrs. Miller & Со, Ltd., for wheel press. 


Whitehaven.—The Board of Guardians has accepted 
the tender of Messrs. Ramsay Bros., of Whitehaven, for wiring the 
Workhouse for electric light, at £432 10s. 


Yarmouth.—The T.C. has accepted the tender of the 
British Electric Transformer Co. for the supply of additional trans- 
formers at the electric light works, at £240; thatof Mr. McNaughton 
for carbons, at £3 188. 9d. per 1,000 pairs; and that of Messrs. 
Blake & Knowles for a feed pump, at £67. 
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FORTHCOMING EVENTS. 


Friday, December 18tb.—At 8 p.m. Holborn Restaurant (King's 
i Hall). Smoking Concert of the Electro-Harmonic 
Society, Mr. A. P. Trotter in tbe chair. 
At 7.45 p.m. The Hlectricals Bohemian Concert at Fras- 
cati Restaurant. 
Saturday, December 19th.—At З p.m. Junior Institution of Engi - 


neers. Visit to the Walthamstow U.D.C. Electricity 
Works. 


NOTES. 


The Xmas Holidays.—The issue of the ELECTRICAL 
REviEW, due on Christmas Day, will appear two days in advance 
of that date— Wednesday, December 23rd. It is, therefore, 
imperative that all communications intended for that issue should 
reach us at the earliest possible moment. 

All matter for the editorial department should be in our hands 
by the first post on Monday morning next, December 218. 

As the advertisement department intimates in an announcement 
which is made to-day in our other pages— 


Saturday morning, December 19th, is the latest time for receiving 
new copy and alterations for existing displayed advertisements. 


Tuesdays (noon), December. 22nd, is the latest time for accepting 
“ Official Notices” and small prepaid advertisements. 


The Bigwood Rail.—If this rail has any advantages 
over the ordinary girder rail they will be found to arise more from 
the supported joints than from its renewable characteristic. The 
rail is illustrated below, and our expert readers can form their own 
opinions of its merits. The peculiar method of bonding may be die- 
missed at once as insufficient. The movement of the rail parts will 
facilitate the access of moisture to the contact surfaces, and will 
destroy in time the high conductivity essential to good bonding. 

Although not shown in the view below, the joints of the 
“ bed-rail" and the renewable rail are not coincident, so that the 


Tur Brawoop RAIL. 


ends of the running rail are very well supported by the bed-rail 
bridging them. On this account, also, the use of fish-plates is stated 
to be unnecessary. 

An experimental length of 200 yards is being laid on the only 
electrified portion of the City of Birmingham tramways, so after 
the lapse of time we may be given some practical results, although 
a trial extending over 15 or 20 years should be necessary, if the 
supported joint is as good as it looks, before it can be demonstrated 
satisfactorily that the lessened cost of renewal claimed is not out- 
balanced by the increased first cost, which is allowed to be heavy, 
and by the increased cost of maintenance, which is not allowed, but 
which we fear will be necessary. For the good of “The Patent 
Renewable Tram-Rail Syndicate,” who are working the patent, we 
hope that our fears may be falsified by results. 


Electro-Harmonic Concert.—Mr. A. P. Trotter, elec- 
trical adviser to the Board of Trade, will be in the chair at to-night’s 
smoking concert which is to be held in the King’s Hall at Holborn 
Restaurant. Vocal music will be rendered by Mr. Dalton Baker and 
Mr. Whitworth Mitton. Pianoforte solos will be given by Mr. A. E. 
Izard, and violin solos by Mr. T. E. Gatehouse, and these two 
gentlemen, together with Mr. D. Beardwell, will play Gounod's 
“ Ave Maria” (organ, piano and violin). Mr. Will Edwards will be 
responsible for humorous songs, and Mr. Bivey Levey for humorous 
sketches. 

The secretary of the Society has issued a circular notifying mem- 
bers of the decision of the committee to hold the smoking concerta 
ef to-night and iMarch 25th in the King's Hall instead of in the 
Crown Room. The remaining concerts of the season will, therefore, 
Ъз held as follows :— 

In the King's Hall :—Smoking concert to-night ; ladies’ night on 
February 26th, 1904; smoking concert on March 25th, 1904. 

In the Crown Room :—Bmoking concert on January 22nd, 1904. 

Seventy-eight new members have already been elected during 
this ssason, and the committee anticipate that the change above- 
mentioned will result іп а further accession of new members. 


е 


Presentation.—At the Апрегвіеіп Hotel, Westcombe 
Park, S. B., on Friday last, December 11th, Mr. A. F. Galpin was 
presented with a purse of gold on the occasion of his leaving the 
service of Messrs. Johnson & Phillips, of Old Charlton, with whom 
he had been for 144 years in their dynamo department. Oouncillor 
E. A. Brandon made the presentation on bshalf of the subscribers, 
who numbered over 100, and Mr. Wm. Rowland, who was previously 
for several years in charge of Messrs. Johnson & Phillips's test room, 
testified to the able manner in which Mr. Galpin had carried out 
his duties, and to the good feeling which existe 
the various members of the staff. 


London County Council.—At the meeting on Tuesday 
the Council decided to sanction the borrowing by the St. Pancras 
Council of £5,764 for street arc lamps and columns. 

The Main Committee referred to the tenders received 
for the supply of electrical plant and fittings for the Abbey Mills 
pumping station. Having given the question further consideration, 
the Committee expressed the opinion that the work of providing an 
electric lighting installation at that station should be postponed for 
some time, and they therefore did not propose to submita report on 
the tenders at present. 

The electric lighting of the Horniman Museum was mentioned by 
the Historical Records Committee, who reminded the Council that 
the engineer had anticipated an annua] saving of £140 in the cost 
of energy by making certain alterations in the installation. A year 
had elapsed since the completion of the work, and it was found that 
the economy actually realised, amounted to £143. 

The Highways Committee, in reporting on the proposed acquisi- 
tion of the undertaking of the London Southern ways Co., 
stated that the Camberwell Borough Council had consented to 
certain doublings, and to the use of the overhead-trolley system on 
short portions of the lines within that borough. In the case of the 
Lambeth Borough Council, a conference had taken place, and the 
chairman of the Highways Committee made it clear that the matter 
could not proceed except on the terms of a one-third contribution 
by Lambeth, and the approval ofthe overhead method on the lines 
from Clapham Road to Camberwell Green and Norwood respectively, 
while the South Lambeth Road section would be equipped on the 
conduit system. The Borough Council has not yet agreed to make 
such a contribution, and the Committee had unanimously decided 
that they could not recommend the Council to purchase the under- 
ш. unless the Borough Council accepted the proposals put 
forward. 

The Council postponed for а week the consideration of a report 
in reference to the early conversion of the Brixton cable line to 
electric traction on the conduit system. It is proposed to proceed 
with the work as rapidly as possible early in the new year, aud it 
is hoped to have the lines ready for electrical working before the 
commencement of the heavy summer traffic. The roadwork is 
estimated to cost £90,000 and the rails £17,300. 


New College Magazine.—With pleasure we welcome the 
appearance of the first number of T'he Central, a magazine which is 
being issued by the Central Technical College Old Students’ Associa- 
tion. Up to this time the Old Students have been content with the 
Central Gazette, the monthly journal of the—shall we say Young or 
New ?—Btudents ; but the need of a more ambitious and appro- 
priate organ has long been felt, and has now been met in а manner 
worthy of the occasion. The Central is an exceedingly meritorious 
production; it is edited by Dr. E. F. Armstrong (hon. sec.), and 
Mr. M. Solomon, and opens auspiciously with an excellent portrait 
of the President of the A tion, Prof. W. C. Unwin. The 
principal articles comprise a well-illustrated description of the now 
electrical laboratories at the C.T.C., which are presided over by 
Prof. W. E. Ayrton, F. R. S., and for the design of which Mr. T. Mather, 
F. R. S., and Mr. W. Cramp are mainly responsible; an editorial article 
on Mr Duddell’s Oscillographs," which were first designed and made 
by him at the O.T.C.; a review of Prof. Armstrong’s educational 
essays ; and a variety of notes relating to past and present students 
and their work. If, as we doubt not, succeeding issues are of equal 
merit with the first, we may congratulate Гле Central on its position 
in the foremost rank of college magazines. 


The * Poor Man's Light."—The following letter, 
received from one of our Indian fellow-subjects by а London firm, 
is not without interest :— 

" Gentlemen,—I should feel much obliged if you would kindly 
furnish me with your illustrated catalogue for electric lights, inform- 
ing me at the same time if your firm can supply me with electric 
lights made of carbon sticks similar to those now used on railway 
engines in the United States, which burn continuously from 8 to 10 
houra, throw light up to the distance of about a mile, and do not cost 
more than $d. each. 

" The favour of an early reply is requested. 

“ Yours faithfully, &>.” 

Whether the “lights,” the carbon sticks, the railway engines or 
the United States, burn so long and so effectively, the cost is 
distinctly moderate. 


Royal Iustitution.—The following are among the 
lecture arrangements at the Royal Institution before Easter: — 
Prof. Н. L. Callendar, three lectures on Electrical Methods of 
Measuring Temperature"; six lectures by the [Right Hon. Lord 
Rayleigh on Physics." During the season 1904, the lectures on 
Taesdays and Thursdays will be delivered at five o'clock, and the 
Saturday lectures at three o'clock. The Friday evening meetings 
will begin on January 15th, when a discourse will be delivered оу 
the Right Hon. Lord Rayleigh on “ Shadows;" succeeding dis- 
courses will probably be given by Mr. Alexander Siemens, Prof. F. T. 
Trouton, Prof. Dewar and other gentlemen. 


(Continued on page 996.) 
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RECENT EXTENSIONS OF THE BRADFORD CORPORATION 
ELECTRICAL UNDERTAKINGS. 


IT is conceivable that the advocates of municipal trading 
would regard the City of Bradford as an excellent example 
of the application of the principles which they uphold, for 
the municipality controls the gas, water and electricity 
supply, markets, libraries, art galleries, baths, parks, sewerage, 
refuse destructors, tramways, a technical college, and a con- 
ditioning (or testing) house. Certainly this is ample evidence, 
not only of the progressive character of the city, but also 
of the success which has attended the Corporation’s efforts 
in a direction which, at the present time, meets with the 
keenest criticism. 

It is, perhaps, invidious to select any one of these depart- 
menta for special commendation, but, in view of the promi- 
nent position which Bradford has always occupied in the 
electric supply world, and particularly in view of the great 


Cipaeity of 850 H.P. 


of consumer received a great stimulus in 1897, when the 
Corporation adopted Mr. À. H. Gibbings's original proposals 
for а scheme for hiring out motors; an arrangement which 
has since been copied by numerous supply authorities with 
conspicuous success, 

That the arrangement has met with due appreciation in 
Bradford will be gathered from the fact that at the end of 
1902 some 641 motors were on hire out of a total of 913 
motors, representing 4,398 н.р. connected. The latter 
figure has since grown to nearly 5,000 H. P., which constitutes 
a record for electricity undertakings in Great Britain. 

The first station (No. 1) erected at Bolton Road had a total 
The generating plant consisted of 
two 150-H. P. and two.200-H р. Willans-Siemens sets, with 


compound two-crank engines, and one 150-H.P. Marshall- 


View or ERM Room AND TRACTION SWITCHBOARD, VALLEY Roan (No. 2) STATION. 


developments which have taken place during the last few years, 
'the electricity department is specially deserving of notice. 

The Bradford Corporation was the firet public body in 
the kingdom to adopt electricity as an illuminant. In the 
year 1883 it obtained a provisional order to supply elec- 
tricity within the borough, and subsequently, in 1889, com- 
menced the original supply from the Bolton Road works. The 
capital outlay was £20,000, and the system adopted was the 
two-wire direct-current system, Mr. James Shoolbred being 
the consulting engineer for this original venture, while Mr. 
Sydney W. Baynes was the first borough electrical engineer. 

Some 10 miles of cable were laid by Messrs. Siemens, and 
at the end of the year 1889 some 4,689 8-с.р. lamps were con- 
nected, and 82,500 units had been sold. It is interesting to 
compare these figures with the last official returns, which show 
equivalent lamp connections amounting to 239,509, and units 
Bold as 9,124,223 ; this latter figure including 5,259,202 
traction and 1,900,034 private motive power units. 

The year 1892 saw the firet motors connected to the 
System, amounting to about 20 H.P., and this desirable class 


Siemens set, the engine for which was of the compound 
marine type, the voltages of the machines varying from 250 
to 825; steam was supplied from four Lancashire boilers 
7 ft. diameter and 28 ft. long, in conjunction with which a 
Green’s economiser of 240 tubes was installed. 

The original storage battery consisting of 70 cells of 
1,000 ampere-hours’ capacity was situated here, but owing to 
the rapid development of the undertaking, this has been 
superseded by two large batteries, each consisting of 135 
cella, of the Electrica! Power Storage Co.'s KLP type, and 
having a capacity of 2,100 ampere-hours. 

In conjunction with these batteries а 100-Kw. balancer 
coupled to two 30-Kw. boosters has been installed; it was 
built by the Phoenix Dynamo Manufacturing Co., of Brad- 
ford. The boosters are designed for а normal output of 300 
amps. at any voltage from 10 to 100, the balancers being 
capable of dealing with au out-of-balance current of 300 
amps. at 230 volts, the normal speed being 600 r.p.m. 
This balancer-booster set is stated to be the largest at present 
erected in the kingdom. ) | | | 
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The switchboards for controlling this set, and the two 
regulatiug boards, on either side of it, each having forty ways, 
both charge and discharge, were also constructed by the 
Phoenix Co. 

The stores, meter and motor testing and mains depart- 
menta are located at the Bolton Road station, which 18 now 
used principally as а stand-by to the more recently built 
stations described herewith. С 

In the year 1895 it was realised that the Bolton Road 
station was totally inadequate for the needs of the supply 
area, and Mr. Alf. H. Gibbings, the electrical engineer’s 
recommendation to build a new station on a less restricted site 
in Valley Road was adopted, This station (No. 2) was opened 
in 1897, a description appearing in the ELECTRICAL REVIEW 
of November 26th of that year. In 1900-1 considerable 
extensions were made to it by the addition of a boiler house, 
economiser and brick chimney, the latter to replace the 
original iron chimneys, also workshops, cooling towers and 
coal storage; this work was carried out by Mr. R. A. 
Chattock, the late electrical engineer. 

Tbe station now contains 14 Willans high speed engines, 
12 being of the three-crank triple-expansion type, with a 
total horse-power of 6,500. Six 300-H.P. engines are 
coupled to Siemens bipolar generators, having ап output of 
700 amperes at 220—250 volta, with a speed of 350 r.p.m. 
These machines are used as steam balancers on the lighting 
network. 

Four engines of 700 Н.Р. are coupled to Siemens six- 
pole compound-wound generatora, running at 800 r.p.m., 
and having an output of 750 amperes at 500—550 volte for 
tramway work; they can also be run across the outers of 
the lighting network ав shunt machines at 460 volta. 

Two similar 700-H.P. engines, added at a later date, are 


ExTENSION Borer Housm, VALLEY Roap ӨТАТТОН. 


order to cope with the increasing load ‘two’ additional 
300-H.P. Willans three-crank compound engines, coupled to 
Bruce Peebles multipolar generators, were installed in the 


WHALLEN SON со, 
Lov SMEFORD. i5 
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20-1N. STEAM-DRIVEN CENTRIFUGAL CiBOULATING PUMP, VALLEY 
Roan STATION. 


extension building, intended for a workshop, and situated at 
the end of the engine room. These machines have an out- 
put of 400 amperes when running at 850 r.p.m., and cen be 
utilised either for lighting or traction purposes. 

А 12-ton hand-operated travelling crane runs the 
length of the engine room. 

In the extension building is also installed 
а motor-generatorof 100 Kw. capacity, built 
by the Phoenix Dynamo Manufacturing Co.; 
this is for the purpose of supplying energy 
to the tramways department at night time 
for shunting and car-shed lighting. 

The motor is run off the lighting bus- 
bars, the generator supplying energy at 
traction voltage. By using this machine, 
it is only necessary to run one steam 
generator on both lighting and traction 
for the night load. 

The engines exhaust into a 20-in. main 
exhaust pipe in the basement, having at 
one end an outlet to atmosphere fitted 
with an automatic valve. 

Connected to the main exhaust are 
three surface condensers of Messrs. Cole, 
Marchent & Morley’s make; each is 
capable of dealing with 30,000 lbs. of 
steam per hour at 200° F. The first one 
installed in the basement, at the extreme 
end of the main exhaust pipe, was fitted 
with motor-driven air pumps, the latter 
driven through spur gearing. The two 
later additions were installed in the 
basement between the larger generating 
seta, and on opposite sides of the main 
exhaust. The air pumps for these con- 
densers are situated in the extension 
building, and are of Messrs. Cole. 
Marchent & Morley’s standard steam- 
driven pattern, fitted with 12-in. diameter 
Edwards sir pumps. 

The circulating water for these con- 
densers is supplied by two 20-in. diameter 
centrifugal pumps, each driven direct by 
а two-crank compound high-speed engine. 
Both pumps and engines were supplied by 
Messrs. W. H. Allen, Son & Co. Each pump 
is capable of delivering 7,500 gullons per 
minute against a head of 50 ft., when 
running at 365 revolutions. 

This pumping plant is situated in the 


extension buildings, and draws water from a reservoir at the 
rear of the works, returning it through the condensers and to 
the top of a Klein cooling tower erected over the reservoir. - 


coupled to generators of the Electric Construction Со.'в 
make, of similar output. By their addition, the whole of the 
available space in the engine room was occupied, but in 
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— The cooling tower is operated by eight fans, driven from In connection with the boiler house there is installed two 
four 40-н.р. Phoenix motors, and is capable of dealing with Weir feed pumps, each having a capacity of 5,000 gallons 
the circulating water required for con- 
densing 100,000 Ibs. of steam per hour. 
The original boiler house at this station 
is equipped with six marine type boilers 
supplied by Messrs. John Brown and Co., 
Ltd., and one Babcock water-tube boiler. 
The marine boilers are equipped with 
the Ellis-Eaves induced draught system, 
each boiler being fitted with a fan 7 ft. 
6 in. diameter, coupled to a 20-B.H.P. Scott 
and Monntain motor; and the products of 
combustion are discharged through three 
iron chimneys of about 60 ft. in height. 
These boilers are  hand-fired, and 
designed to evaporate 10,000 lbs. water 
per hour, but can, when forced, do much 
more. The Babcock boiler is capable of 
evaporating 12,000 lbs. of water per hour, 
and a further five boilers, by the same 
makers, which are installed in the new 
extension boiler house, are each rated to 
evaporate 15,000 Ibs. of water per hour. 
The Babcock boilers are fitted with 
chain grate stokers, driven from a 
countershaft by an 8-H.P. motor, also 
superheaters of Messrs. Babcock’s pattern. 
Coal bunkers are provided, facing the 
marine boilers and overhead in the new 
boiler house. The latter bunker is pro- 
vided with an elevator and band conveyor 
for handling the coal, which falls by 
gravity into the stoker hoppers, through 
spouts. This apparatus was supplied by 
Messrs. E. Newell & Co., of Gainsborough. 
The ashes from all the boilers are 
fed through hoppers into trucks run- 
ning in a subway under the stoking 
floors, the trucks being raised by means 
of a lift at the end of the building, 
to a tipping platform, for filling carts. 
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BaLANCER-BOOSTER SET AND BATTERY REGULATING BOARD, BoL TON ROA D STATION. 


per hour, these are 
situated adjacent to the 
extension boiler house; 
two  electrically-driven 
feed pumps by Messrs. 
Scott & Mountain, of 
Newcastle, and Messrs. 
Smith, Bros. and East- 
wood, of Bradford, and a 
Pearn steam pump were 
installed in connection 
with the original marine 
boilers, The feed water 
is drawn from storage 
tanks situated over the 
economisers and in the 
older boiler house, the 
water being obtained 
from the town supply. 
Duplicate 4-in. feed 
mains are provided by 
means of which the 
pumps can feed either 
direct or through the 
economiser to the boilers. 
A 10-in. main steam 
ring runs round the 
engine room and over the 
marine boilers, a similar 
sized branch running at 
the back of the recently 
added water-tube boilers. 


The boiler branches 
View oP Marine BorneR Houser, Varney Roan (No. 2) STATION. are fitted with non- 


return and stop valves. 
The flue gases pass through a Green’s economiser, con- The switchboards in this station, which control the whole of 
taining 864 tubes, to a brick chimney, 10 ft. 6 in. internal the lighting and tramway circuits in the city, will be described 
diameter, and 205 ft. high, which it is intended shall replace іп connection with the later extensions in our next issue, 
the iron chimneys at present used for the marine boilers. (To be continued.) 
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DURBAN (S. AFRICA) ELECTRIC LIGHT AND TRAMWAYS. 


From a Special Correspondent at Durban. 


(Concluded from page 955.) 


THE mains for the tramway system, of which there are 19/14 feeders are taken through switches up the pole to the 
17} miles, were laid and supplied by Messrs. Callender, аай trolley lines, where they are divided by section insulators, во 
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C3 Qo ^ VIEW or DURBAN SUB-STATION.. O oc : de 5 | 
that sections can be readily isolated from ‘each other or put 


are of ће V.B. make 2 and ‘3 sq. in. in section, and are laid in parallel. 
mostly in wooden troughing filled in solid with bitumen. 7 The trolley line is practically doubled throughout, and is 
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These cables radiate from the power station to the various of No. 00 B & 8. gauge, double insulated їп all cases, and 
street boxes, of which there are 15 in number, from which supported from centre double bracket poles in the town 


SLO аы А ы алала ны аал н ылы —?— сс шышы ᷑—ůẽé́ ͤ —— ... — ͤ— ———— 


Vol. 58. No. 1,360, Dzoxwsz2 18,1908.) THE ELECTRICAL REVIEW. 


995 


proper, and from side poles with span wires in the resi- 
dential portion of the town, there are also a few places with 
single-bracket poles ; there are various kinds of suspension, 
mostly of the flexible construction, carrying the trolley wire 
at an average height of 21 ft. 6 in. above the ground. А 
negative booster cable is also laid from the centre of the 
Berea circle, but as yet this has not been put into use. 

The poles are lap-welded steel, tapering from 7 to 5 in., 
generally 32 ft. long, except in some cases where 38-ft. side 
poles are used, the extra height being to carry the overhead 
telephone and electric light wires, and are bedded in about 
6 ft. of concrete. The centre poles have ornamental bases, 
and stand on islands with granite setts. The gauge of the 
track is 4 ft. 84 in.; the rails are of the girder section, 
weighing 87 lbs. per yard, and in 60 ft. lengths, laid on a 
concrete foundation. | 

At present there are 5:88 miles of streets with double 
track, and 5 miles of single track, including sidings, and on 
two routes, where the old rails are being used for the time, 
there are 14 miles of double and *8 mile of single track to 
be relaid. The points and crossings were supplied by the 
Lorain Co., and are of manganese cast-steel. 


POWER 


— 4. — 


Mar ок DuRBAN Tramway ROUTES. 


The type of bond used is the flexible protected " under 
the fish-plates ; cross-bonding is effected about every 120 ft. 
on single track, and on double tracks all four rails are 
bonded about every 240 ft.  Sidings are arranged at 
various places for special cars, and convenient stopping 
places are arranged for, the poles being distinctively 
painted. The track is paved throughout with Jarrah 
blocks set in cement, and the streets are admirably suitable 
for clectric traction, being in many cases 100 ft. wide, 
and lined with trees in the Berea ; the side poles are in 
no way an eyesore. 

Generally, the town proper is fairly level, and its streets 
fairly straight; the sharpest curve has a radius of 79 ft. 
from the centre of the track. On the Berea a good portion 
is hilly, the average gradient being about 1 in 20 ft., 
and the sharpest curve has a radius of 80 ft., combined with 
which the gradient is about 1 in 50 ft. This is at Mitchell 
Park, where the old trams had to reverse horses to take the 
* fork" in the road. This has now been laid out in the 
form of а horse-shoe, and is clearly shown in one of 
the illustrations. A special check-rail has been laid at this 
curve, 

To meet the large demand for motive power some 64 
miles of special motor mains have been laid in various places 
in town for a 500-volt p.c. supply with switch boxes, which 
are interconnected to the traction switch boxes, thus practi- 
cally duplicating the town portion, the rails being also used 
as the return; where motor majns are laid in streets off 


TRAMWAYS 
STATION 
OLD WORKS 


the tram routes, a bare copper return has also been laid con- 
nected with the nearest rail. Motors up to 5 H.P. may be 
taken off the alternating supply, but such demand has practi- 
cally given way to the continuous current supply. The 
motor mains are also made use of for the street arc lighting ; 
the cables for the various circuits are taken from the nearest 
switch box up the traction pole, where they are connected to 
the bare overhead mains (of No. 6 B.W.G.); there are about 
6 miles of streets so lighted by 155 lamps, in addition to 35 
Brockie-Pell lamps which are still running from the old works, 
bat which will all be changed over very shortly. The overhead 
arc mains are run from pole to pole, supported on shackle 
porcelain insulators over the centre of the tracks, with a lamp 
on every alternate pole in the town ; the lamps were supplied 
by the American General Electric Co., and are of the enclosed 
type, with clear inner and opal outer globes. 

They are arranged in groups of five in series, a resistanco 
being inserted between the last lamp and the rail connection 
for the return circuit. They are provided with an auto- 
matic resistance, which is brought into play if, for any 
reason, the lamp fails, thus preventing any abnormal rise 
iu pressure on the remaining lamps. 

Fuses and lightning arresters 

—— —— are provided in the switch boxes 

for each of the circuits. Light- 

ning arresters are also arranged 

direct to the trolley lines, which 

are fitted at each section pole, 

the iron of the bracket arm form- 

ing a core for the coil which is 
wound thereon. 

There is only one guard wire, 
and that is run over the centre 
| of the tracks, about 1 ft. above 
the arc mains and 2 ft. above 
the trolley lines, which wire is 
securely terminated at each pole, 
and so far it has proved very 
effective; the double guard wire 
over each trolley wire, as at 
firs& arranged, proved to lose 
its advantage by becoming а 
source of inconvenience by 
breaking from various causes. 

There are 46 cars in use at 
present, also two road sprinklers 
and two stone trucks. 

The cars are of the double- 
decker type, with canopy; the 
length of the body is 15 ft.9 in. 
by 8 ft. (inside dimensions), and 
the height between the lower and 
upper decks is 6 ft.7 in. The 
trucks are of the Brill type, and the length of wheel base is 7 ft. 
There are four wheels with a diameter at the tread of 33 in. 

An American “ Providence” life fender is fitted to each 
car. The style of car is partly open to suit the climate, 
with a glazed door at both ends; the windows are provided 
with spring roller blinds, and the seats are arranged trans- 
versely with а passage way in the centre, and accommodation 
is provided for 20 persons inside and 30 persons outside. 
The floor of the car has double trap doors, allowing easy 
access to the two motors, which are of the С.Е. 58 pattern of 
25 H.P.each. The lighting of the cars is arranged in two 
circuits of five lamps in series, and there is an illaminated 
interchangeable destination board and head light. 

The type of trolley used is the “straight under-ranning ” 
fixed on the roof of the top canopy. | 

The motors аге controlled by series parallel controllers of 
B 18 type, and emergency switches are fixed under both the 
motorman and conductor's canopy. Ап electric emergency 
brake is provided in addition to the usual hand brake, and a 
lightning arrester and circuit-breaker are also provided for 
each car. 

There is a 5-minute service in town and 10-minute to 
the Berea duting the daytime, und after 7 p.m. there isa 
10-minute and 15-minute service respectively up to 11 p.m. 

The mains for the lighting system are of various makes 
and classes; up to the present about 39 miles of H.T. 
mains have been laid, mostly of the B.I.W. and Callender 
V.B. class, laid in wooden troughing with bitumen, while 
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some are of the lead-covered and armoured type, laid under 
a tarred plank. They are practically duplicated every- 
where, and on the Berea are so arranged as to form one long 
ring main with sub-ring mains, which can be split up into 
sections as required from the various street boxes or sub- 
stations, There are altogether 14 mains leaving the 
station, mostly of 1916 size. The sub-stations, which 
are 10 in number, are built in some cases above, and in 
other cases below ground, of very neat design, and roomy. 
The sub-station transformers are mostly of the American 
General Electric Co.'s oil type, of 30 KW., convertible to either 
100 or 200 volts. The нт. mains are brought into Bates 
switch fuses, and the 1. T. board is of the Brush " open 
type, as shown in onejof the illustrations ; this was taken 
from the main sub-station, which has also a н.т. board of 
the well-known Ferranti pattern. The Berea trans- 
former pillars, which are 17 in number with com- 
bined н. and „т. switch boxes, are all above 
ground and placed on the kerb line; the trans- 
formers are of the Electric Construction Co.’s make, of 
20 KW., and are also convertible to either 100 or 200 volts. 
The switch-boxes are divided into two compartments with 
н. and I. r. sides operated from either side. The fuses are 
of the Bates pattern, each properly enclosed in a slate 
compartment. Each sub-station feeds on to its own particular 
L.T. network, only the transformers in any one sub-station 
being in parallel with each other, while on the Berea the 
districts fed from each transformer are also isolated from each 
other. The use of bare overhead L.T. mains is a great feature 
here. Permission to adopt similar means would be very 
welcome to English central station engineers where the 
consumers are scattered over a large area. As previously 
mentioned, extra long traction poles have been used on some 
of the Berea routes to carry lighting and telephone wires. 
The lighting mains radiate from the various cross-roads 
where the transformers feeding that district are fixed, and are 
mostly of 19/17 size, carried on porcelain insulators fixed to 
strong cross-arms near the tops of the poles, from whence the 
house services of No. 10 weatherproof wire are led off to 
the roof through a porcelain “flying fuse." The house 
mains are led through insulated tubes to meet the supply 
mains on the roof, and run to the meter board, which 
carries also a main switch and fuses. In other places 
25 and 30 ft. poles are used, sometimes on both sides of the 
road, and generally on the kerb line. 

The overhead mains are fed by armoured concentric cables 
taken up а special feed pole placed near the transformer. 
Lightning arresters are fixed where each feed cable joins the 
overhead mains, as well as on other prominent parts of the 
line, and, in addition to this, а guard wire, properly 
"earthed" at places, is run about 1 ft. above the mains, 
secured at every pole, thus “earthing " each, and also 
serving а very useful purpose against lightning storms, 
which are very frequent here, besides warding off falling 
wires, 

So far the system has been very fortunate, only two 
transformers being damaged by lightning ; and with such a 
large network of some 46 miles of streets with overhead 
mains, this speaks well for the efficacy of the precautions 
taken. 

The principal roads on the Berea are lighted by are 
lamps also, in this case suspended from the span wires 
close to the poles; in other cases incandescent lamps are 
suspended from the span-wire in a special water-tight fitting. 
A special switch-wire is run for the control of these from any 
desired point. The mains in the side streets are of No. 6 
B.W.G. such streets are lighted by incandescent lamps 
fixed on brackets to the poles, the total number of 
incandescent lamps used for street lighting up to date 
being 682. 

Shackle insulators are used very freely on the lines, so 
that the load can be easily transferred from one district to 
another, in the event of the transformer feeding that par- 
ticular district becoming overloaded, by either cutting or 
joining through the connecting © jumper ;" it is the intention 
to fix switches near the top of the poles, by which these 
shackles can be connected through when any rapid changes 
are needed. "There are 22 miles of L.T. mains laid under- 
ground in town, there being practically none overhead for 
private supply ; these mains are generally laid eu both sides of 
the streets, and the feeders from the sub-stations are 37/14 


size, mostly lead-sheathed and double armour protected, with 
both rubber and fibre insulation. The house services are 
joined through а Callender box, which is filled up solid 
with compound and led into а meter board containing 
meter, fuses, and switch. The meters are of various makes, 
but generally of the American General Electric Co.'s induc- 
tion type. 

The wiring is under the supervision of a wiring inspector ; 
the standard of insulation required is 25 megohms per point 
for 100 volta and 50 megohms per point for 200 volts. The 
demand for light and power is still very great, and the past 
month has exercised a large staff, no fewer than 139 new con- 
nections having been made, which is & record few towns in 
the world of this size can boast of after six years running. 
The charge for lighting is 8d. per unit flat rate, and for 
motive power 2d. per unit, in addition to а standing charge of 
£5 per H. p. per annum; this rate is the cheapest of any South 
African municipil supply, and will at no distant date be 
reduced to 6d. per unit. The tram fares are 2d. for the first 
two miles by cash, or 14d. by books of tickets. The traction 
plant was supplied and erected by Messrs. Dick, Kerr & Co., 
and the cars and overhead equipment by Messrs. Macartney, 
McElroy & Co. 

With regard to the financial. position of the undertaking, 
the amount spent has been £190,461, and the number of 
kW. installed is 2,850, which brings out the capital expen- 
diture per Kw. at nearly £67. 

The amount set aside in reserve since the start has been 
£24,400, and the total profit handed over towards the relief 
of the rates has been £18,726. 

The borough engineer is Mr. J. Fletcher, and the tramway 
manager Mr. W. D. Jeffs. As before mentioned, Mr. J. 
Roberts is the borough electrical engineer, with Messrs. 
A. G. H. Taylor and G. Poole as assistants, and it is to the 
latter that we are indebted for this article and the 
accompanying photographs. 


NOTES. 


(Continued from page 990.) 


The Nobel Prizes.—The following are amongst the 
winners of the Nobel prizes awarded by Swedish institutions:—For 
physics, Prof. Henri Becquerel, of Paris, divided with M. and Mme. 
Curie, of Paris: for chemistry, Prof. Arrhenius, of Stockholm; for 
medicine, Prof. Finsen, of Copenhagen. The formal distribution of 
the prizes took place on 9th inst. in the presence of the King cf 
Sweden and а distinguished gathering. After the usual Speeches 
the prize-winners present, MM. Becquerel and Arrhenius, received 
their prizes, with the diploma апа Nobel gold medal. Prof. Finsen 
and M. and Mme. Curie were represented by the Danish and 
French Ministers. Prof. Finsen has decided to give 50.000 kroner 


(£2,753) from the amount awarded to him to the Phototherapeutic 
Institute. 


Royal Commission on London Locomotion.—At the 
sitting of the Royal Commission on December 10th, evidence was 
given by Mr. R. F. Wheer, chairman of the Works Committee of 
the Paddington Borough Council, by Mr. Wm. Nisbet Blair 
borough engineer of St. Pancras, and by Mr. W. С, Leete, Town 
Clerk of the Borough of Kensington. 

Atthe sitting on December 11th, evidence was given by Mr. H. C. 
Jones, the Town Clerk of Holborn. Mr. Н. C. J. Edwards, borough 
eup nonr of Lambeth, апа Mr. T. W. E. Higgine, borough engineer 
o elsea. 


The Indian Government Electrical Department.— 
The present-day tendency to specialise is making itself felt in 
Government departments. It is quite on the cards that a separate 
department will be formed to deal with electrical engineering 
matters. Mr. Meares’s office is growing, his latest recruit being Mr. 
Jordan, who had formerly charge of the electric installation at Vice- 
regal Lodge, Simla, and who was till recently attached to the First 
Calcutta Division. In future all officers in Bengal engaged in any 
way on electrical engineering duty will be under the orders of Mr, 
Meares.—/ndiun Enyineeriny. 


The Municipal and County Club.—Sir Samuel 
Provis, K.C.B., secretary of the Local Government Board, was the 
guest of the evening at the house dinner of the Municipal and 
County Club, held at Whitehall Court, Mr. Laurence Gomme, 
Е.Б.А., clerk to the London County Council, presiding. 


Electrical Volunteers.—The London Gazette of De- 
cember lith contained a notice to the effect that Messrs. E. Gd. 
Sheppard and G. D. Leys had been appointed second lieutenanta. 
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Phenomena of the Mercury Arc. — M. Valbreuze, 
in the (omptes Rendus, November 30th, describes peculiarities of 
the arc between electrodes of mercury. The anode, at the beginning, 
is luminous in part, then covered by brilliant stars in geometrical 
figures, such as а pentagon or hexagon. As the electrode heats, the 
stars become larger and appear as luminous pearls on the mercury. 
Afterwards they coalesce into a luminous disc, surrounded by one 
or more luminous rings, with dark rings between. Lastly, the dark 
rings disappear and the anode takes its usual aspect of a luminous 
ground. The explanation he suggests is the existence on the surface 
of the mercury of a membrane more or less permeable by the current, 
and that its vibration determines the regular form of the figures 
observed. 


The Resistance of Selenium,—4A. B. Griffiths finds 
that the electrical resistance of selenium is diminished by exposing 
it to an alcoholic solution of certain animal and vegetable pigments. 
The following figures show the effect produced by an exposure of 
15 minutes at а distarce of 15 centimetres to the solutions men- 
tioned. The quantities are in megohms, before and after treatment: 
— Petals of the verbena, from 0:34 to 0°29; of the helianthus, from 
0:42 to 0:415; of the geranium, from 0:462 to 0°32. A solution con- 
taining bacterium allii, from 0°39 to 0'37 ; pelageine (a pigment from 
the Medusa) from 0:35 to 0:33; diemyctylin (from the lizard), from 
0:444 to 0°41; iamanitin (from the fungus .Ííyarícus muscarius), 
from 0:38to 0:36. It is known that light, the rays from radium, and 
the Röntgen rays reduce the resistance of selenium, and it seems 
possible that tbe pigments mentioned also emit such rays. It is 
also interesting to note that Edison has shown that chlorophyll, 
curcumine, and daturine produce phosphorescence, 


The Electrical Heating of Trains.— Writing in 
L'Electrochemie lately, Tommasi suggested that trains might be 
conveniently heated by means of а combined electrical and 
physical method. The heating dynamo, driven from a carriage 
axle as usual, evolves current which is led in the ordinary 
way to radiators placed in the desired situations: but these 
radiators consist of apparatus filled with & solution of sodium 
acetate or thiosulphate (the photographer's hyposulphite). These 
liquids are distinguished by the large amount of heat they emit 
when crystallisation occurs. When, therefore, the train is travelling 
at а sufficient speed to cause the dynamo to generate current, the 
energy passes into these radiators, liquefies the crystals, and raises 
the temperature of the resulting liquid to & point at which they are 

~ able to warm the coaches; but when the train stops, even for any 
period of time up to six hours or so, the solidification of the 
crystals causes heat still to be passed into the train. The apparatus, 
in fact, is an adaptation to an electrical source of heat, of the 
similarly constructed footwarmers in use for many years on certain 
lines ; the difference being that the salts are melted in their water 
of crystallisation by current instead of by placing the whole 
arrangement in а steam or hot-air oven. 


A Double Carbide of Tungsten and Chromium.— 
Moissan and Kouznitzow have prepared in the electric furnace a 
double carbide of tungsten.and chromium which has the formula 
Ү.С, 3Cr;Cs This body has a specific gravity of 841. It is very 
stable, is not attacked by acids or the chief reagents of the chemist, 
and is remarkably hard. This last fact leads the authors to think 
that an addition of tungsten to chromium steel might cause the 
double carbide to be produced, and might, therefore, yield а metal 
having new and peculiar properties. 


The Consumption of Calcium Carbide.— According 
to one of the French acetylene journals, the amount of carbide 
actually consumed in that country during 1902 was 12,500 metric 
tons, and the amount likely to be consumed during the current 
year is estimated at 15,000 tons. Placing the most important 
countries in order of decreasing carbide consumption, our informant 
gives us the following list :—France, Italy, Germany, United States, 
Spain, Sweden and Norway, “England,” Austria-Hungary and 
Canada. There would seem, however, to be some mistake in this 
list, because at the recent annual meeting of the German Acetylene 
Association, the president, Dr. Dieffenbach, gave a careful estimate 
of the consumption in Germany, and returned it at over 20,000 
metric tons, 6,600 of which are consumed by the railways. How- 
ever this may be, the most noteworthy feature of the list is the 
high position ascribed to Italy. In 1897 the amount of calcium 
carbide consumed there was only 400 tons, but it has risen yearly to 
650, 1,300, 3,100, 8, 400, 12,500, and to 13,000 for the first nine 
months of 1903. 


Personal.—1ir. A. B. Fearnley, general manager of the 
Birkenhead Corporation tramways. has been selected by the Tram- 
ways Committee of Sheffield for recommendation to the Council for 
the position of tramways manager of that town. For 14 years 
before going to Birkenhead, he was at Bradford, during the latter 
part of the time as manager of the tramways. There were 80 
applicants for the Sheffield positlon. 

At the meeting of the Sunderland T.C. on the 9th inst. Mr. A. R. 
Dayson was appointed tramways manager in succession to Mr. Н. 
England. The salary is £400, advancing to £500. Mr. Dayson 
had been assistant tramways engineer previously. There were 74 
applications. 


Willesden.—On December th 30 members of the Arc 
Works Engineering Society (Chelmsford), paid a visit on Saturday 
to the works of the Metropolitan Electric Supply Co. at Willesden. 
On the following Tuesday Mr. Branton gave a lecture to the Society 
on “ Building Materials.” 


Efficiency of a Four-Valve Fleming Engine.—Mr. 
B. T. Allen’s paper of December, 1903, to the American Society of 
Mechanical Engineers is practically a protest against complicated 
valve gears as an aid to economy. The Fleming engine is 
apparently a Corliss engine without Corliss cut-off gear. The 
valves are driven somewhat as in the old Porter-Allen engine by 
unequal-angled levers, во as to have waiting periods, and periods of 
rapid cut-off movement. The indicator diagrams, therefore, while 
not giving absolutely sharp corners at cut-off, are rationally pro- 
portioned. The Rockwood idea of cylinder ratio of 7:33 to 1 is 
adopted, and with a boiler pressure of 163 lbs. absolute, and a 26-in. 
vacuum, a 500-н.р. engine worked at 353°56 н.р. with a steam;con- 
sumption of 12 33 lbs. per н.р.-роџг. There were neither jackets 
nor superheat, and the cut-off steam shown by the diagrams was 
7°88 and 8:27 lbs. in the high-pressure and low-pressure cylinders 
respectively, and 9 94 and 9:02 lbs. respectively at release—that ів 
to say, 63:9 and 67 0 per cent. at cut-off, and 806 and 732 per cent. 
at release respectively of the whole steam consumed. At full 
load the steam accounted for by the diagram was 89 2 and 92°! per 
cent., with a power of 500:66, and steam consumption of 12:66 lbs. 
per 1.H.P.-hour, the initial absolute pressure being 159 lbs., and the 
vacuum 26 in. The steam consumption per 1.8,P.-hour is therefore 
greater at full load, though probably less per B. EH P. Atone-sixth load the 
steam consumption, including reheater, was 14 4 2lbs., at seven-tenths 
load it fell to 12 33, and at eleven-tenths load it had risen to 12 73. 
The diagrams at seven-tenths load, when combined, appear closely 
to approximate to the theoretical curve, by which we suppose the 
hyperbola is intended. This point is emphasised unduly. As a 
matter of fact, the н.р. card starts on the hyperbola, гівзв 
above the curve, and proves a good deal of condensation and 
re-evaporation. The r.P. card starts below the hyperbola and rises 
up to it, showing the same fault, which can only be amended by 
superheat or jacketing. The conclusion intended to be pointed 
is that simple valves, simply moved, are quite as good as the com- 
plicated devices wrongly credited with the economy that, at any 
rate, ав regards the Corliss valve, was really due to the good cylinder 
drainage it secured when placed at the four corners of the cylinder. 


Electricity in the Manufacture of Iron and Nteel.— 
The Standard correspondent at Ottawa says that Mr. Sifton, the 
Minister of the Interior, is arranging, on bebalf of the Dominion 
Government, to send a Commission to Europe to investigate the 
processes of manufacturing iron and steel by electric treatment. 
There are immense iron deposits in Canada, which cannot now be 
worked on account of the cost of the fuel. The Commission will 
visit France, Italy and Sweden, and will report if the processes now 
being successfully used there would be a commercial success in 
Canada. 


The Electricals.—To-night the second Bohemian concert 
of the Electricals is to be held at the Frascati Restaurant at 
7.45 p.m. sharp. 


English Electrical Engineers in Morocco.— Reuter 
reports that two English electrical engineers left Tangier on 8th 
inst. for the Shereetian Court to take up positions in the service 
of the Sultan. 


Institution of Electrical Engineers (Newcastle 
Section).—Last Monday Dr. W. M. Thornton read а paper on 
" Experiments on Eddy Currents.” 


Rugby Engineering Society.—At last night's meeting 
ef this society, Mr. E. A. Reynolds read a paper on The Economy 
of Superheated Steam." 


King’s College Engineering Society.— The 10th 
annual dinner of the above society took place on December 5th at 
the Hotel Cecil, Sir John Wolfe Barry, K.C.B., F.R.5., being the 
guest of the evening. Prof. D. S. Capper occupied the chair. The 
Vice-President of the Society, Mr. B. G. Cooke, in toasting ''Our 
Guest," stated that the Society was proud of the fact that Sir John 
Wolfe Barry was formerly & student and member of the Bociety. 
Sir John Wolfe Barry, in replying, said that the profession which 
he bad followed was the most delightful in the world; in dis- 
cussing the present day education, he deprecated cramming,” and 
showed great faith in the sandwich stem. The College and 
Staff" was proposed by Mr. Rowley. He stated that the College 
deplored the loss of Prof. W. Н. Hudson. This was replied to by 
the Vice-Principal, Prof. Adams, and Prof. Hudson. Prof. Capper 
proposed Тһе Engineering Society," this toast being replied to by 
the President, Mr. F. W. Crawer Roberts. He pointed out the 
flourishing state the Society was in, both as regards roll of member- 
ship, in which a record had been attained, and the quality of the 
papers read during this session. Mr. Franks then proposed The 
Chairman.” Tbe programme was well supplemented by Mr. Algernon 
Clarke’s orchestra, and a flate solo by Prof. E. Wilson. Mr. Stavers, 
who so successfully organised the dinner last year, again gave his 
assistance. 


Mechanical Stokers.—A slight inaccuracy occurred in 
our article on p. 966 of our last issue. For the E. S.“ read E. S. E.“ 
(Economy, Simplicity, Efficiency), it being the stoker of the Smoke 
Preventer Co., Ltd., of Blackburn, whose appliance was referred to. 


Appointments Vacant.— Electrical engineer for Sunder- 
land Corporation tramways department (£200); engineer-in-charge 
for Wimbledon (£78); resident electrical engineer for Leicester 
tramways (£250) ; assistant electrical engineer for Lancashire County 
Asylum (358.); resident working engineer (408. +), and electrical 
assistant (358. +), for New Hollymoor Asylum, Birmingham; an 
assistant is required in the electrical engineering department at the 
C.T.C., Exhibition Road, 8.W., £150, 
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Suppression of Hysteresis by an Oscillating 
Magnetic Field.—Recent experiments have drawn attention to 
the action of a rapidly varying magnetic field on magnetism pro- 
duced under ordinary conditions. M. Maubain, in the Comptes 
Rendus, for November 30th, describes experiments leading him to 
conclude that it is the hysteresis in relation to the field which is 
affected, and even entirely suppressed. An iron or a steel core 
being submitted to a cycle of magnetic field at the same time as to 
the continuous action of a field oscillating in the same direction, 
we get instead of the well-known curve of magnetisation with two 
branches, a single curve, on which are placed all the points obtained 
with an increasing or diminishing field. It is necessary that the 
core be thin enough for the oscillating field to penetrate with 
sufficient intensity into its central part. The cores employed 
in his experiments were pieces of untempered or tempered 
chronometer spring 0°1 to 0:15 millimetre thick, by 0'2 to 1 
millimetre broad, and cylindrical stems of porphyrised iron 
and of steel fixed in a glass tube by paraffin. They 
were surrounded by two very long bobbins, the outer the 
magnetising bobbin, the inner a single layer of well-insulated wire 
traversed by the electric oscillations produced in the followirg 
manner :—The coatings of a Leyden jar were connected on one 
hand to the pole of a Ruhmkorff coil, and on the other to the enda 
of the inner bobbin through a spark micrometer. The intensity of 
magnetisation was measured by an astatic magnetometer giving a 
sensibility which, owing to train-lines, could not be obtained with a 
non-astatic magnetometer. The thinnest untempered specimens 
gave complete suppression of hysteresis, but in the thick specimens 
the branches of tbe curves were separated, and the more so the 
thicker the specimen. The tempered specimens gave like results, 
but needed more intense oscillations. The porphyrised iron lost its 
hysteresis. Those values of magnetisation got during the action of the 
oscillations were more elevated than under ordinary conditions. The 
preceding results were obtained when the primary coil of the 
Ruhmkorff was magnetised by an alternating current, that is, when 
the effects of induction were symmetrical. A continuoue current 
interrupted, giving dissymmetrical-induction effects, gave different 
resulta. The oscillations which are always in the same direction at 
the outset of each oscillatory discharge, provoke when they act alone, 
a strong magnetisation in a determined direction, which persists 
after they stop. The alternate current oscillations, on the other 
hand, do not of themselves produce any fixed magnetisation. The 
non-symmetrical induction gives & curve of magnetisation which 
passes for а zero field through the point representing the magnetisa- 
tion due to oscillations, instead of through the origin. Moreover, this 
curve is only reversible for а suitable intensity of oscillations in the 
part where the direction of the magnetising field, and that of the 
magnetisation due to oscillations, coincide. In the other part the 
two branches are a little separated. The continuous action of 
oscillations with sufficiently thin specimens yields reversible 
curves well determined and rising rapidly withont bend from their 
origin. 


THE CENTRAL STATION ENGINEER. 


Mx. E. M. Hows, of Blackburn, has been appointed engineer-in- 
charge at Wimbledon electricity works. 

Mr. S. W. Новкіха, ої the Isle of Thanet Electric Tramways and 
Lighting Co., Ltd., has been appointed switchboard attendant at 
the Bath Electric Tramways. : 

The following increases of salary have been made in the tramways 
department by the Tramways Committee of the Sheffield T.C. :— 
Mr. H. E. ҮЕнвонү, electrical engineer, from £280 to £300; Mr. 
К. G. Tuomas, technical instructor, from £200 to £220: Mr. E. J. 
Marsum, chief electrical superintendent, from £200 to £220. In the 
electrical] supply department the following increases have been 
granted :—Mr. A. Сотни, station superintendent, from £283 to 
£300: Mr. J. W. BARNES, wiring and fitting department, from £250 
to £262 10s. The Town (‘ouncil has appointed Mr. J. W. Brav- 
CHAMP to succeed Mr. A. Doxty as chief assistant electrical engi- 
neer and deputy-manager of the electric light works. 

The Yale Electric Power Co.'s employés held tbeir annual dinner 
at the Maenofferem Hotel on Thursday last week. Mr. R. Своок 
(chairman) enumerated the events of the year. Mr. Davis pro- 
posed the toast of "The Company," coupled with that of Mr. 
T. P. O. Үл. 
progress of the public and private lighting, and also strongly re- 
pudiated the attack of the Council, Mr. T. GRIFFITHS 
(Sandycroft) replied to the toast of the “Army and Navy.” 
Mr. J. T. Owen and Mr. J. Jones replied to the toast of 
“Те Town and Trade of Blaenau and District,“ and said that they 
fully agreed with what had been said at that meeting regarding the 
public lighting of the town. The dinner was followed by music 
and songs. 

The salary of Mr. Moxon, mains superintendent at Huddersfield, 
has been increased to £130 per annum. 

Tne Manchester Electricity Department has now made an 
appointment to fill the vacancy created by Mr. G. Е. МЕт2ОЕК'8 
resignation of the position of chief.“ Mr. METZGER's services in 
that capacity terminate at the end of January, but the committee 
invited him to continue to act in a consultative capacity until the 
Stuart Street scheme is completed, at a fee of £150 per quarter. 
His place as chief engineer will be taken by Mr. STANDEN LEONARD 
PEABCE, who joined the Corporation staff in 1901 as deputy chief 
electrical engineer. Mr. PEARCE һав been appointed under a pro- 
visional arrangement for а term of twelve months, at £800 per 
&nnum. Ап assistant engineer ig to be appointed at a salary not 


Mr. S. B. WAINJWRIGET, ia replying, showed the 


exceeding £250. Mr. Prarcm is only 81 years of age, but he has 
had very wide experience in electric lighting and tramway work, 
having been in his time with Messers. J. G. Statter & Co., Messrs. 
Thomas Richardson & Sons, of West Hartlepool, on the ships 
of the British India Б. ЇЧ. Co., as assistant engineer to the Metro- 
politan Electric Supply Co.; thereafter he was with the British 
Thomson-Houston Co.; and later, just previous to his going to 
Manchester, he had held the position of superintendent engineer at 
the Central London Railway power station at Shepherd’s Basb. 
We wish Mr. РЕАВСЕ every success in the very important position 
in which, subject to the Council’s confirmation, he has been placed. 

At Bootle, Mr. J. B. Hupson, senior assistant, has been appointed 
to act as deputy electrical engineer during the absence of the chief, 
and Mr. E. W. Kina has been appointed assistant at a salary of 
£100 per annum. 


NEW COMPANIES REGISTERED. 


British Johns-Manville Co., Ltd. (79.272).— This company 
was registered on November 2kth, with a capital of £5,000 in £1 shares, to carry 
on the business of dealers in and importers, exporters and manufacturers of all 
kinds of electric, magnetic, galvanic, chemical and other machinery, apparatus 
and appliances, materials and substances used by electrical and other engineers, 
and in particular steam ammonia, water packing used in the construction of 
engines, asbestos goods, paint, vulcabeston fuses known as Noark ' fuses, 
overhead material known as moulded mica,” insulating material known fs 
„Monarch moulded,” and heaters known ав “Н. W. J. Heaters.” Possible 
agreements with the M. Johns-Manville Co. are provided for. The first sub- 
scribers (each with one share) are: E. W. Williams, 11, King William Street. 
E. C., solicitor: C. E. Barker, З, Waverley Place, St. John's Wood, X. W., 
solicitor; H. J. Joseph, 81, Fenchurch Street, E.C., manager; D. E. Gudgeon, 
81, Fenchurch Street, E.C.. accountant; Н. W. Young, NI. I. C. F., 12, Camomile 
Street, E. C., electrical engineer; E. Bergthiel, 12, Camomile Street, E.C., elec- 
trical engineer; and A. V. W. Milne, 20, Budge Row, Cannon Street, C.. C., 
solicitor. No initial public issue. The number of directors is not to be less 
than three nor more than five; the first are H. J. Joseph, G. W. Becker and 
E. Bergthiel; qualification, £100: remuneration as fixed by tbe company. 
Registered office: 81, Fenchurch Street, Е.С. 


British Cable Syndicate, Ltd. (79,401).—This company was 
registered on December 11th, with a capital of £3,000 in £1 shares, to carry o1 
the business of electricians, electric, mechanical, sanitary, gas and watr 
engineers, ironmongers, makers of electric tramcars, motor cars, carriage, 
cycles and other vehicles, manufacturers of and dealers in electric light cables, 
telegraph and other wires and accessories, dynamos, motors, telephones, bells, 
clectroliers, arc and other lamps and electric light fittings, Ac. "The first -ub- 
scribers (each with one sbare) are:—T. J. Booth, 23, Harley Street, 
Bow, E, clerk; F. Maddocks, Oakfield, Sheridan Road, Merton Park, 
clerk; May W. Vockins, 28, Lavender Sweep, Clapham Junction, clerk; К. 
Salem, 50, Bishopsgate Street Within, E.C., gentleman; J. A. Halford, 4, 
Devonshire Terrace, W., engineer; O. J. Parker, 70, Bishopsgate Street 
Within, E.C., merchant; and T. Bremner Acacia, Frognal, N. W., surveyor. 
No initial public issue. The number of directors is not to be less than two nor 
more than five; the subscribers аге to appoint the first; qualification, #0; 
remuneration, £25 each per annum. and 5 per cent. of the net profits, divisible. 
Registered office: 70, Bishopsgate Street Within, B.C. 


Etheridge Railway Co., Ltd. (79.959) = This company was 
registered on December 8th, with a oapital of £30,003 in 800 ordinary shares of 
£100 cach and 60 '* B" shares or Is, each, to acquire concessions, rights and 
privileges for tbe construction of railways and tramways in Queensland or any 
part of the world, and to carry on the business of carriers of passengers and 
goods, engineers, contractors, manufacturers of and dealers in railway, tram - 
way, electric, magnetic, galvanic and other apparatus, and of generators, trans- 
mitters, users and suppliers of light, heat, sound and power by electricits, 
galvanism, magnetism, compressed air, gas, steam, oil or otherwise, &c. The 
first subscribers (each with one share) are :—L. G. Harvey, 801, Fulham Road, 
S. W., clerk; E M. Cope, 16, Stanmore Road, West Green N., clerk; L. Н. 


: Lepingwell, 812, Romford Road, Forest Gate, E., clerk; L. G. Romer, 156, 


Graham Road, N. E., clerk; L. E. Lawton, 19, Sach Road, Upper Clapton, 
N.E., clerk; К. Н. Thomas. Elmbank, Pirbright, Burrey, clerk; (вра н. Н. 
Sharman, 18, Powell Road, Clapton, N. E., clerk. No initial public issue. The 
number of directors ів not to be less than two nor more than five; the sub- 
scribers are to appoint the first; remuneration, £100 each per annum. 


Synchronised Electric Clock Co., Ltd. (79,362).—This com- 
pany was registered on December Sth, with a capital of £2,500 in £5 shares, to 
acquire the following ‘provisional specifications for patents, viz., No. 15,39, 
duted August 25th, 1903, of W. W. G. Webb, J. Halland J. F. A. Chandler, 
relating to improvements in clocks: No. 22,858, dated October 22nd, 1903, of 
F. A. Chandler and B. Bonniksen, for improvements in electrically synchronised 
clocks and the like, and 24,684, dated November 16th, 1903, of the said Г. A. 
Chandler and B. Bonniksen, for improvements in electrical clocks; to lodge 
complete specifications of and complete such patents and to manufacturc and 
dealer in electrical and patent clocks, &o. The first subscribers аге: W. 
Davis, C.C, 16, St. Mary's Road, Leamington Spa, gentleman, 10 
shares; Н. E. Thornley, The Mall, Radford Semele, near Leamington Spa, 
brewer, 10 shares; R. S. Gold, 79, Coten End, Warwick, gentleman, 10 shares ; 
G. Norris, C. C., 9, Radford Road, Leamington Spa, coal factor, 10 shares: W. ts, 
Leigh, Rusina, 3, Charlotte Street, Leamington Spa, gentleman, 10 shares, 
C. E. Burges, J.P., Tachbrook House, Leamington Spa, tea dealer, Ac., 10 shares; 
and F. W. Francis, J. P., Hyde House, Leamington Spa, diaper, 5 -lares. 
No initial public issue. The number of directors is not to be less than three 
nor more than seven; the first are B. Bonniksen, 16, Norfolk Street, Coventry: 
J. H. F. A. Chandler, 4, Victoria Terrace, Leamington Spa: W. Davis, C. C., 
R. S. Gold, W. G. Leigh, G. Norris, C.C., and Н. E. Thornley; qualification, 
£50; remuneration as fixed by the company. 


Kroeger Light-Cure and Electro- Therapeutic Institutes, Ltd. 
(79,345). —'TThis company was registered on December "7th, with a capital of 
£15,000 in £1 shares, to acquire the goodwill of the businesses heretofore carried 
on by M. Kroeger at 67, Elizabeth Street, Eaton Square, S. W., and 11, Grand 
Parade, Ea&stbourne, by the said M. Kroeger, and Mrs. I. Maxwell, at 12 
Cheniston Gardens, W., and by the said M. Kroeger, А. L. Smith and Miss 
E. W. Smith, at Mansion House Chambers, 11, Queen Victoria Street, E.C., 
under the style of ‘‘Kroeger’s Light-Cure Institutes," and to carry on the 
business of proprietors of hospitals, sanatoria, hvdropathic and other establish- 
ments, spas, medicated, light, clectno, Turkish, vapour or other baths, 
medical, nursing. convalescent and other homes, laboratories and institutes ‘or 
the treatment, alleviation and cure of disenses and ailments, «c, The first 
subscribers are: M. Kroeger, 6, Croxted Road, West Dulwich, electro- 
therapeutist, 10 shares; А. S. Smith, 131, Holbein House, Sloane Square, S. W., 
electro-therapeutist, 1 share; E. T. Peach, 11, Grand Parade, Fiastbourne, 
clectro-therapeutist, 1 share: Е. Wilde, 12, Cheniston Gardens, W., electro- 
therapeutist, 1 share: Mrs. I. Maxwell, 1, Ember Villas, East Molesey, I share, 
G. R. Taylor, 7, Spring Street, Hyde Park, W., clerk, 1 share: and Miss E. W. 
Smith, 26, Moore Street, Lennox Gardens, S. W., 1 share. Minimum cash 
subscription, 1 per cent. of the shares offered to the public. The number of 
directors is not to be less than three nor more than seven: M. C. A. C. Kroeger 
is the permanent managing director : remuneration, £000 per annum, or5 percent. 
of the gross profits, whichever is the greatest, provided that such remuneration 
shall not be paid until £5,000 of the capital has been subscribed, subject to pay 
ment in cash, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Sherard Cowper-Coles & (o., Ltd., electricians, London 
67,186).— Issue, on November 18th, of a debenture for £100, part of series created 
by resolution of December 3rd, 1901, and February 7th, 1902, to secure £6,500, 
charged оп the company’s real and personal property, present and future, except 
uncalled capital. No trustees. Previously issued of same series: £6,400. 


British Prometheus Co., Ltd., electrical engineers, Kingston- 
on-Thames (74,889).—A memorandum of satisfaction in full of a debenture dated 
August 16th, 1903, securing £150, has been filed. 


Brockie-Pell Arc Lamp Co., Ltd. (66,602).—A debenture 
created 27th, and dated Noveinber 80th, 1903, to secure not more than £1,000, 
charged on the company’s property, present and future, including uncalled 
capital, has been registered. Holders: Barclay & Co., Ltd., 54, Lombard Street, 
B.C, 


Atlas Engineering Co., Ltd., electrical and general engineers, 
Southport (61,320). A second mortgage debenture, dated November 26th, 1903, 
to secure £100, and a third mortgage debenture, dated November 27th, 1908, to 
secure £50, charged on the company’s undertaking and property, present and 
inture, including uncalled capital, subject to mortgage debenture dated 
December Mth, 1899, has been registered. Holders: J. Malam, 50, Everton 
Кока, Birkdale, and Mrs. M. A. Pollitt, 57, Norwood Road, Soutbport. 


Consolidated Telephone, Construction and Manufacturing 
Co., Ltd. (15,212). —In liquidation: A memorandum of satisfaction in full of a 
detenture dated September 3rd, 1902, securing £9,500, has been filed. 


Sharpe’& Co., Ltd. (electrical and general engineers, Grimsby ).— 
Issue on November 23rd, of £800 debentures, part of series created December 
l4th, 1899, to secure £2,500, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital, No trustees. Previously 
issued of same series, £1,000. 


Keynsham Electric Light and Power Co., Ltd.—Is3ue on 
November 30th, of £1,200 debentures, part of series created same date, to secure 
41.500, charged specifically on the company’s freehold land and buildings at 
Keynsham, and as a floating security on the compapy'a undertaking and pro- 
perty, present and future, including uncalled capital. No trustees, 


Atlas Engineering Co., Ltd. (64,320).—This company’s annual 
return was tiled on December 5th, when 860 shares had heen taken up out of a 
nominal capital of £2,000 in £1 shares. £1 per share has been called up on 860 
shares, resulting in the receipt of £860. Mortgages and charges: £200. 


Walsall Electrical Co., Ltd. (37,696).— This company's annual 
return was filed on November 14th, when 16,380 shares had been taken пр out 
of a nominal capita! of £25,000 ia £1 shares. £1 per share has been called up 
on 14,380 shares, resulting in the receiptof £14,3:0.. 2, 000 shares are considered 
as fully paid. Mortgages and charges: £4,000. 


Edison & Swan United Electric Light Co., Ltd. (18.984).— 
This company's annual return was filed on December Ist, when 116,100 “А” 
and 28,564 ** B" shares had been taken up out of a nominal capital of £1,000,000 
in 150,000 ** A" and 50,000 “B” shares of £5 each. 10s. per share has been 
called up on 89,261 “ A" shares, resulting in the receipt of £44,630 10s. £456,667 
10s. is considered as paid, being £5 per share on 17,139 “А” and 23.564 “В,” 
#2 1С5. per share on 89,261 ** A" and ЁЗ per share on 10,000 A shares. Mort- 
gages and charges: £141,023. 


Hove Electric Lighting Co.. Ltd.—A debenture dated 
November 23rd, 1903, to secure £7,500, supplemental to a trust deed dated 
June 30th, 11806, to secure an unspecified amount of debenture stock, but 
stamped to cover £50,000, has been registered. Property charged: the com- 
pany’s undertaking and property, present and future. Trustees: Col. 
A. J. Filgate, R. E., 1064, Jermyn Street, London; and C. F. Tufnell, 
Lloyd's, Е.С. 


Provincial Electric Construction Co., Ltd. — Issue on 
November 24th of £500 debentures, part of series created November 20th, 1903, 
to secure £1,000, charged on the company's undertaking and property, present 
and future, including uncalled capital. No trustees. No previous issue of 
same series. 


Blackpool, St. Annes and Lytham Tramways Co., Ltd. 
(59,184). — А trust deed dated November 19th, 1903, to secure £150,C00 debenture 
stock created by resolutions of November 12th and 26th, 1808, and ax collateral 
security thereto three debentures of even date, each for securing £50,000, have 
been registered. Property charged: Certain leasehold hereditaments, the 
benefit of certain agreements, and the company's undertaking and property, 
present and future, including uncalled capital. Trustees: J. H. ap, J.P., Red 
Lees, Blackpool; J. S. Н. Banner, J.P., 24, North John Street, Liverpool; and 
J. M. Walker, Pell Wall, Market Drayton. 

A memorandum of satisfaction in full of second mortgage debentures created 
by aresolation of March Ist, 1,901, securing £12,000, has been filed. 


Geneva Tramways Co., Ltd. (72,081). — Debentures for 
£ 39,612 78. Od. (39 of £1,000 each, and one of £692 7s. 9d.), created by resolution 
of November 5th, and dated December 7th, 1903, have been registered. 
Property charged: -The company's undertaking and assets, present and 
future, subject to an agreement, dated June goth, 1903, with the London Trust 
Co., Ltd., and Messrs. L. Hirsch & Co. No trustees. Holder:—A. Ries, 
Warnfo': d Court, Е.С. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE year ending March 3186 last proved a 


Southampton record one for the Southampton underteking. 
Municipal Increased revenue and decreased working ex- 
Electrical — jen:es produced the most satisfactory balance 

Supply. which theidepartment has had so far. 


The notable feature is the reduction in total 
work; costs, which are less, bothiin the total and per unit, than last 
year, despite an increased output of 300,000 units. The total works 
costs now stand at 1:040. рег unit—a drop of 4d. on 1892, and at 
their present level occupy а very favourable position among 
similar undertakings. The prices for energy are:— Private lighting, 
6d.and 44d. per unit, on the maximum demand system; traction, 2d. 
per cnit. | 

Tho borough electrical engineer is Mr. Н. F. Street. 


GENERAL BrTATEMIMT. 
For year ending Maroh 81st— 1008. 1902, 


Total capital expended -— Р ee £133,502 £122,188 
Number of units sold— 
Private supply ... jus d e. 624,312 589,042 
Pablic lighting ... T з . 130,297 117,701 
Traction 2 Am is si 977,404 723,479 
Total number of units sold ... in . 1,732,013 1,430,222 
Equivalent No. of 8-c.P. lamps connected 46,600 41,080 
Number of public lamps 888 ees 166 166 
Maximum load in kw. eds i - 1,263 1,143 
Revenue account— 
| Gross revenue ... se РТ .. 423,899 £20,872 
» expenditure iss к .. £11,891 £12,916 
» profit T" ЕРА sisi .. £11,938 47, 956 
Average price obtained 
Private lighting... з sia ал 520d. — 
Public lighting ... i сз “+ 3 20d. — 
Traction ... vts - sa те» 2:00d. — 
REVENUE ACCOUNT. 
1903, 
Gross. Per unit. 
By sale of energy ... ids ins TE *. £23,379 3:244. 
Meter rents, &с., ... ou nds "T s 301 044. 
Sundry receipts, rents and premiums ... a 149 02d. 
Gross revenue . . £23,829 3:30d. 
Cost oF PRODUCTION. 
Gross. Per unit, 
Coal and oil fuel ... — - ss *. 45,014 70d. 
Oil, waste, water and engine room stores 482 07d. 
Wages incurred in generation and distribution 1,845 25d. 
Repairs and maintenance of buildings, machinery 
and plant... ise ds ide sus .. 1,862 26d. 
Works and distribution costs ... .. 49,233 1:28d. 
Repairs and maintenance, public lamps dis 315 оа. 
Rents, rates and taxes  .... Р si гд; 967 13d. 
Management expenses, salaries of engineer and 
clerical staff... ds De 85 vss 943 13d. 
General establishment charges, insurance, law, 
printing, and stationery — ЕЕ: т 433 `064. 
Total works costs .. £11,891 1:64d. 
PROFIT STATEMENT. 
Interest on loans, &c. T" ix ve .. £3,778 
Sinking fund Jes ж iss t И 3,897 
Balance for the year carried down... T . 4,268 
Gross profit... әз we .. £11,938 


With a greatly improved gross profit and financial charger, only 
moderately increased, the department was able to carry forward a 
balance of £4,268. Out of this, special expenditure on macbinery, 
amounting to £2,018, was met, and a depreciation and renewals 
fund started. 


CITY NOTES. 


British Electric Traction Co. 


ns interim report of the directors, dated December, 1903, reads as 
ollows :— 

„Having regard to the very unfavourable weather which has pre- 
vailed throughout the year, the traffic receipts of the various 
associated undertakings on the whole show satisfactory increases. 
During the present year over 50 route-miles of new or reconstructed 
tramways or light railways have been opened for traffic by electric 
traction on the overhead system. The policy of the directors for 
some time past has been to restrict as much as possible the further 
capital commitments of the company on new schemes or extensions, 
and the attention of the management is now mainly concentrated 
upon increasing the revenue from the company’s present invest- 
ments. No portion of the additional debenture capital authorised 
atthe last general meeting has yet been issued. 

"The Auckland Electric Tramways Co., Ltd. (New Zealand), in 
which tbe company has an interest of nearly £300,000, has been 
successfully established. Some of the lines were opened for traffic 
at the end of last year, and others during the present year. The 
traftic receipts are satisfactory and in excess of the estimates, and it 
is expected that a dividend will be paid on the ordinary shares 
of the Auckland Co. for this, the first year of working by electric 
traction. 

The business of the Metropolitan Electric Tramways, Ltd., in 
which the company holds shares to the &mcunt of about £219,000, 
and has guaranteed to raise further capital to the extent of 
&bout £300,000, is also developing satisfactorily. That company 
will eventually operate, in the important arca north of London, 
about 48 miles of light railways, under leases from the County 
Councils of Middlesex and Hertford, in cor jurction with its own 
8% miles of tramways. It also holds about 70 per cent. of the 
capital of the North Metropolitan Tramways Co. and all the issued. 
share capital of the North Metropolitan Electric Power Supply Co., 
which latter company owns Acts of Parliament authorising the supply 
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in perpetuity of electricity in bulk in an area of about 325 eq. miles 
in Middlesex, Hertford and Essex. Considerable progress is being 
made by the County Council of Middlesex, and by the Metropolitan 
Co., in the construction of the lines and works, and it is hoped that 
about 20 miles of lines will be opened for traffic by electricity on 
the overhead system, early next summer. 

" Arrangements are in progress for the consolidation of the com- 
pany's interests in the various associated companies in Birmingham 
апа adjacent districts, now operating about 90 route-miles of tram- 
ways aud light railways. 

"During the past session the company has obtained ап Act of 
Parliament authorising the reconstruction for working by electric 
traction of the existing Brighton and Shoreham tramways and ex- 
tensions of the lines to Worthing. The tenure of the greater part 
of the lines is for 42 years, and the company has obtained & 
favourable purchase clause. 

“Tbe company has also obtained an Act of Parliament authorising 
the construction of further tramways in the neighbourhood of 
Croydon, forming extensions of the existing Croydon electric tram- 
ways, thus completing an important network of tramways of about 
30 route-miles. 


" Generally the business of the company is developing satis- 
factorily." 


Douglas Southern Electric Tramways Co. 


Tux report for the year ended October 31st, 1903, states that the 
season consisted of 123 days, as against 137 days last year. The 
mileage run was 32,343.77, as against 32 504 09 last year. The Manx 
season was very considerably marred by the general wet and stormy 
summer, but, notwithstanding this, the line had been well patronised. 
The gross earnings were £4,96?, as against £4,733 last season—an 
increase of £229. The tolls payable to the Douglas Head Marine 
Drive, amounting to £827, must be deducted, leaving net passenger 
receipts £4,135 ; to this must be added £19 sundry receipts, making 
а total of £4,153, as against £3,967 last year. The net profit for the 
year ів £1,965, as against £1,952 last year, which, added to the 
balance from last year, £212, gives a total balance of £2,177. The 
directors recommend a full dividend of 7 per cent. upon tbe pre- 
ference shares, which will absorb £1,818, and leave the sum of £359 
to be carried over. 


Provincial Tramways Co. 


THr directors report that, notwithstanding the unfavourable 
weatber, the net revenue received from the local companies in the 
year ended September 30th amounted to £23,353, as compared with 
£18,551 in the preceding year. The directors have set aside £6,000 
for depreciation, and including the balance brought forward, there 
is an available total of £18,794. Dividends upon the ordinary 
shares of 68. each are declared, leaving £2,742 to be carried forward. 
In the last report it was stated that the company remained in 
possession of the Gosport undertaking, in consequence of the notice 
to purchase given by the District Council proving to be invalid, 
and that they had deposited а Bill for an electric tramway from 
Gosport to Fareham, Porchester and Cosham. This Bill was strenu- 
ously opposed by the London and South-Western Railway, but 
Parliament ultimately passed the Bill authorising an electric tram- 
way from (icsport to Fareham, striking out the portion from Fare- 
hem to Cosham. The directors will have to consider, in the spring, 
how best to carry out this undertaking. 


Aron Electricity Meter. Ltd. 


THE sixth ordinary general meeting of the shareholders of this 
company was held on Thursday of last week at Winchester House, 
Old Broad Street, Mr. Н. Hirst presiding. 

The CHAIRMAN, in proposing the adoption of the report, remarked 
that while he did not wish to imply that he considered this year’s 
balance-sheet a particularly satisfactory document, whoever knew 
what it meant to turn а concern that had lost in one year over £6,000, 
into а successful business again, would appreciate that if bis hopes 
bad not been realised within the past year, there were strong 
symptoms that they were on the road to realise them. They had 
last year a loss of £6,032, and had to pay £2,500 out of capital 
towards sinking fund. This year, after a liberal writing off, they 
had made no loss, and had been able to provide practically the 
whole of the sinking fund out of profit. The balance-sheet for the 
past year was а healtny one as compared with 1902, in so far as 
they had amply depreciated, and the decrease in stock and sundry 
debtors of £9,370 was represented by about £10,000 additional hard 
cash. These were distinctly encouraging symptoms, considering 
their position 12 months ago; and the results would have been better 
had it not been for three particular cautes which showed themselves 
in the shape of expenses against the year's trading. First, the 
stagnation prevalent in business last year led the directors to make 
serious efforts to endeavour to apply s^me of the unused capital at 
their disposal for new enterprises. Experiments had been made, 
negotiations carried on, and preliminary expenses incurred for the 
purpose of investigating such things as an automatic prepayment 
gas meter, an electric ignition apparatus in connection with a petrol 
engine for motor cycles, and a simple and cheap speed indicator for 
motor cars and other machines. Не regretted to say that none of 
these investigations and experimente were sufticiently encouraging 
to warrant them investing any of their capital, and the several 
hundred pounds spent had gone towards the general expenses of 
the year, though they considered they were well justified in spend- 
ing the money. One particular reason why they decided not to 
press on with those supplementary manufactures was the resuscita- 
tion of their own business. The second cause was the continuance 
of experimenta with a new meter and the taking out of patents for 
the same which they considered most valuable. All expenses con- 


nected therewith had been defrayed out of the year’s trading, and 
amounted to nearly £1,000. Dr. Aron had succeeded in finishing what 
appeared to be un excellent little meter for alternating currents, 
which would very shortly be on the market. He was satisfied with 
the technical success of the meter, while, so far as he (the chair- 
man) could judge as a manufacturer, he believed they would be 
able to produce it sufficiently cheaply to compete. The third item 
which had worked against this year’s profit was the expenditure of 
several thousand pounds for the purpose of making good the meters 
in this country which they supplied two or three years ago, and 
which developed faults in practical use. They had succeeded in 
nearly every instance where they had undertaken tbe task, in 
proving the worth of the meters, as they were now working reliably, 
and he hoped they would be rewarded with orders in the future. 
Regarding the financial position, the assets of the company were 
rather better than at any time since ite formation, and that in spite 
of a debenture issue of £60,000. As regarded the commercial out- 
look, the business had assumed a different aspect in various 
countries. In Germany they had been eminently successful, espe- 
cially during the latter half of last year. They had sold as many 
meters throughout the year as they had done in any one year pre- 
viously, but competition, of course, forced them to sell them at a 
cheaper rate, and therefore their profit was not what it used to be. 
The pleasant feature of the increase in sales was, that they were not 
only due to one or two customers, but they supplied 150 stations in 
dermaby. and they had increased their business with nearly all of 
them. In Austria and France the business had been neither pro- 
gressive nor retrogressive; they had held their own. In this 
country, however, they were in а rather peculiar position. А few 
stations that bad used their meters in large quantities, after having 
once or twice given other meters а chance, had again returned to 
them. One company had, within the lest three months, made a 
contract for three years forat least 2,000 meters. Another company 
has given them an order fora large number of meters. They had 
had testimonials from some stations that the meters which had given 
them at one time a great deal of trouble were now giving most satis- 
factory results, and 1f orders had not yet come in, he ascribed it to 
principally one reason— meters, like other things, sometimes went 
in and out of fashion. Not every one of, say, 300 station engineers 
in this country would risk acting on his own personal experience. 
There were a certain number of leaders, not otli-ially appointed, 
who had confidence in themselves to initiate such fashions, and he 
felt certain that if they could gain some of them for the company 
again the rest would follow. They would have more chance to gain 
them if they could supply them with both large and small meters, 
and they would make every effort to do that so soon as the small 
meter was on the market. An effort was now being made to bring 
more life into the American business—the principal holders of the 
American Co. were at this moment in this country, and, considering 
negotiations were progressing at the moment, he hoped he might be 
forgiven if he did not r2fer to any details at the meeting, but he 
hoped to have good news when they met again. In conclusion, he 
said that while he was not by any means pleased with the result of 
the last year's working, and would not be pleased untilthey could 
рау regular dividends, aud put every year а fair amount in reserve ; 
nevertheless, what little satisfactory result had been achieved, had 
been achieved at great personal sacrifice on the part of many 
members of the staff. 

Sir JaMES PENDER, Bart, seconded the motion, and the report 
wa8 adopted. 


Are Lamps, Ltd. 


THE second annual report of the directors for the year ending 
July 3186, 1903, says that the gross profit for the period under 
roview is £5,835, as compared with £3,989 for the year to July 
31st, 1902, or an increase of nearly 50 per cent. After payment of 
all expenses of management, and after substantially depreciating 
machinery and plant, the surplus is £2,629 19s. 6d., which the 
directors regard as a very satisfactory increase over the result of 
ihe previous year's working. The W.J. Davy enclosed arc lamp 
has continued to increase in popularity, especially with engineers 
of corporations and borough councils. The business with the 
electrical trade has also been of the most progressive nature. The 
directors report that Mr. Davy has, as а result of extensive experi- 
ments, made important discoveries, and again added to the patents 
held by the company, but mention need only be made of the 1904 
type of lamp, which is now being placed on the market, and the 
value of which it would be difficult to over-estimate. For the 
third time in the history of the company, it has become necessary, 
in order to cope with the increasing demand ifor the lamps, to 
extend the works, and negotiations are proceeding for the 
acquisition of the additional premises. Reference is made to the 
litigation with the Jandus Arc Lamp and Electric Light Co., Ltd. 
The directors declared an interim dividend at the rate of 5 per cent. 
per annum for the first half of the year to July 31st, 1903, and the 
shareholders were a‘ yesterday's meeting asked to sanction a distri- 
bution at the rate of 7 per cent. per annum for the second half of 
the year. 


India-Rubber, Gutta-Percha and Telegraph 


Works Co. 


MAJOR L. Darwin presided at the annual meeting of this company, 
held on Tuesday at the offices, 106, Cannon Street, S. E., and in 
moving the adoption of the report, а copy of which appeared in our 
last issue, he said that it was with great regret that he had to refer 
to the loss sustained by the death of Mr. Scott, who had first acted 
as one of the auditors of the company, aod 20 years ago became a 
director. There were few remarks to make respecting the report, 
asthe company was not at the moment engaged in any work of 
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great importance, and he could not prophesy as to what might be in 
store for them during the coming year. Since the last annual meet- 
ing they had received legal sanction to the amendment of the 
memorandum of association which was so much needed. The board 
had in preparation a new set of articles which would be more in 
accordance with the present want and practice; the articles were 
&bout 40 years old, and they had been altered from time to time in 
such а way that reference to them in their present state was very 
troublesome, and likely to cause misunderstandings and mistakes. 
The shareholders were to be congratulated upon the result of the 
year’s working, as while paying the usual dividend of 10 per cent., 
they had written off buildings, machinery and ships, £46,150, or 
some £26,000 in excess of the usual annual depreciation. General 
business had fallen off in balk as compared with last year, and com- 
petition had been keen. In one line, which was not an inconsider- 
able one, they bad been beaten by German manufacturera, who, 
under the Kartel system which was in vogue among them, were 
selling far cheaper to English ithan to German trade. The board 
hoped to be able to recover this line by more economical pro- 
duction. The laying of the Вап Francisco cable was accomplished 
shortly after the company’s meeting а year ago. That cable had con- 
tinued to give every satisfaction to the Commercial Pacific Cable Co. 
The works were in an efficient state, but it would be necessary to 
make further additions to the plant if, as they anticipated, the new 
motor tire referred to in the repoit met with the approval of the 
motoring public. The chairman of the company (the Hon. Mr. 
Marsham) was on tour in Japan, and would doubtless make the 
company's name, and the nature of its manufactures, known in the 
districts he will visit. Mr. Moore, another director, was also return- 
ing to England after a time at Cape Town. 

The report was unanimously adopted. The retiring directors and 
auditors were re-elected, and а vote of thanks closed the meeting. 


The New Gutta-Percha Co. 


Тнк first annual report of the directors, to be submitted to the 
meeting to be held at Winchester House to-day, Friday, 18th inst., 
reads as follows :— 


The past year has been occupied in preparations for the development of the 
company's business, including the selection of a suitable site for a factory 
(which was ultimately decided on &t Greenwich); in adapting the existing 
buildings. and carrying out extensions of and additions thereto, and in obtaining 
and erecting the necessary plant and machinery. Considerable delay has been 
caused by the difficulty experienced in obtaining certain portions of the plant. 
and it was not until the month of September of this year that the work of 
erecting the plant and machinery and accessory apparatus was completed, so 
that the fizures in the accounts presented do not represent the result of work 
on 8 commercial scale, The factory is now fully equipped for an output of 
about 1 ton of ** new gutta” per day. In the design of the building and plant, 

rovision has been made for future extensions, and the output of the works can 

e very substantially increased at a comparatively small outlay. It became 
evident to the directors at an early period that tests by independent authorities 
were absolutely essential in order to convince intending users that the “ new 
Kutta " could safely be employed as a substitute for the natural product, and to 
that end a length of submarine cable core, insulated with “new gutta," was 
subinitted to Mr. James Swinburne, Past-President of the Institution of Elec- 
trical Engineers, &c., for test. A preliminary report on these tests has already 
been communicated to the shareholders, and it will be remembered that Mr. 
Swinburne was of opinion that the test should be continued for some months. 
Mr. Swinburne has completed his tests and is now preparing a final report 
which, the directors are pleased to state. is of & highly satisfactory character. 
Working samples of the material have been supplied to Government depart- 
ments, to many of the larger railway companies and to other users. In each 
case the intending user asked for time in which to make his own tests. The 
distribution of these working samples has recently resulted in the receipt of 
firm orders for substantial supplies which the company is now proceeding to 
carry out, and the directors feel contident that in the ensuing year а large and 
remunerative business will be done. Mr. Adolf Gentzsch not having attended 
a board meeting for the last seven months, his seat on the board has become 
vacated under the provisions of the articles of association. He still, however, 
remains identified with the company, and his advice and assistance in all 
оь relating to the manufacture of the material are at the disposal of the 

oard. 


Nernst Electric Light, Ltd. 


THE fourth ordinary general meeting of the shareholders of this 
company was held on Tuesday at the Westminster Palace Hotel, 
Mr. Bernard M. Drake, M. I. E. E., presiding. 

- The Cuainman, in proposing the adoption of the report, said that 
for the first time since the formation of the company they had made 
a profit during the past year. Having referred with regret to the 
resignation of Mr. Hugo Hirst, who, as a director, had rendered the 
company such valuable assistance in consummating the working 
arrangement which had resulted in that profit, he said that they had 
actually made a net profit of £3,926 for the year as against a debit 
of £3,157 for the previous year. The value of the patents had been 
left as before; neither had it been necessary to augment the suspense 
account as a result of the year's working. The directors’ fees stood 
at the figure which the three directors had agreed to accept for the 
year; but as a new director had since been appointed, there were 
now four members, and, therefore, a proportionate increase for the 
year was proposed. The item included in the company’s revenue 
for royalty on lamps sold in Great Britain was considerably in 
excess of last year’s figure, but for trade considerations it was 
thought inadvisable to publish that as a separate item in the future. 
He was pleased to say that the working arrangement made with the 
Allgemeine Elektricitiits Gesellschaft had resulted in the con- 
tinuance of friendly relations, and he was satisfied they were doing 
their very best to improve the quality of the lamps sent out. With 
regard to the progress of the lamp, the following extract from the 
last report of the A. E. G. would be of interest :—“ The Nernst lamp, 
as regards its durability and the life of the burners has been 
further improved, and is showing good resulta, particularly on the 
higher voltage circuits so general now on modern installations. A 
new type of lamp for 250 eandles, also a candle lamp, and 
lamps suitable for search-lights have been placed on the 
market. Up to now, approximately 2,000,000 lamps and 
burners have been sent out, and the demand is increasing.” 


They had all doubtless by this time become familiar with the 
appearance of the Nernst lamp, which was largely used in almost 
every town in England. From their own districts some excellent 
reports had been received, &nd others were of & varying nature 
dependent largely upon the local skill obtainable and the regularity 
of the supply upon which lamps were used. There was no doubt 
that the lamp did consume about half the current required by 
carbon lamps for the production of an equivalent amount of light. 
On the other hand, like the Welsbach mantle, with which the 
Nernst lamp was so much associated in the minds of the earlier 
investors, if was а more delicate piece of apparatus than the 
ordinary lamp ; hence it was more difficult to get to its destination, 
and required a skill in handling which was not always available. 
For the above reasons, taey ought to appreciate that the original 
hopes formed at the time tbe invention was made, namely, that it 
would create а complete revolution in the industry, would not be 
realised by the lamp in its present form. It, however, fulfilled a 
most useful purpose, and he had little doubt that the sale would 
increase, especially in quarters where the generating stations had 
been well designed and the staff were possessed of good electrical 
knowledge. In view of the above they were again brought face 
to face with the difficult problem of the value at which 
the patents stood in the books. At the last annual meeting а pro- 
visional suggestion was made that the capital be reduced to 
£100,000, and although a circular was sent out on the basis of a 
reduction to £50,000, to meet the views of an important section, it 
remained for the shareholders with tbe knowledge now before 
them to decide which alternative they preferred. The result of the 
circular showed that only the holders of some 10,000 shares out of 
320,000 were opposed to the scheme. On the other hand, a con- 


: siderable number, ав might have been expected, did not reply, and 


it was, therefore, impossible to say whether they could go to the 
courts ав а united body with а request that they would grant them 
the reduction they desired. They had the best legal advice that 
they would be acting unwisely in adopting that course unless they 
were practically unanimous. Another course open to them was 
liquidation and reconstruction, which could be carried by а three- 
fourths majority, but if they could only agree, they should hope by 
the first process to effect their purpose by the expenditure of а few 
hundred pounds, whereas the second course would involve more 
than that sum in stamp duties and registration fees alone. 
On one point, however, there seemed to be no doubt, namely, that 
the directors would not, under existing circumstances, be justified in 
dividing any profits made until the losses of the past have been met. 
They, too, had not thought it worth while to deal with the question 
of depreciation while the more important consideration of the value 
of the patents was under discussion. Those losses, with the depre- 
ciation, which would have to be faced would mean that they must 
all wait some years before they could hope to receive any return on 
their money if they decided to leave things as they were. Person- 
ally, he should like to see the company put on a proper commercial 
footing without further delay, во that next year they might look 
forward to meeting them with а dividend to distribute. 

а Mr. J. G. DALZELL seconded the motion. 

Mr. Scorr took exception to the proposal to increase the amount 
to be divided among the directors, remarking that they had already 
taken £4,553, which, in his opinion, was quite enough, 

The CHAIRMAN replied that, under the articles, the directors were 
allowed to draw up to £1,200 а year, but, as there had been no 
profits, they had made considerable concessions in the amounts they 
had taken. It was hardly reasonable that they should be asked to 
take the same amount for four as for three. 

The report was then adopted. 

Considerable discussion ensued on the question of the reduction 
of the capital, and eventually the following resolution was carried :— 
“It is resolved that the shareholders of this company desire that 
the capital of the company should be reduced to £100,000 in 
ordinary shares of £1 each of one class; that the preference share- 
holders shall receive as nearly as may be £75,000, and the ordinary 
shareholders £25,000, and that the directors be requested to take 
such eteps as they may be advised are necessary for the reduction 
of the capital of the company on the besis of this resolution. 


Isle of Thanet Electric Tramways and Lighting Co. 


Tum report for the year ended September 30th shows a balance at 
the credit of profit and loss account of £12,304. The traffic receipts 
amounted to £33,465, as against £35,088 for the corresponding 
period of last year—a decrease of £1,623, which was entirely due 
to the inclemency of the weather during the past summer and 
autumn. To pay the debenture interest, dividend on preference 
shares, interest on loan, fees to debenture trustees, and income-tax, 
an additional sum of £3,403 was required, which has been taken 
from the unappropriated balance at the credit of last year’s revenue 
account. From this balance also a sum of £1,853 has been written 
off for compensation for accidents and for other charges in the 
previous year. These were only ascertained after last year’s 
accounts were closed, and the further sum of £500 has been written 
off “improvement of cars.” The balance of last year’s revenue 
account now stands at £5,047, which is carried forward. The com- 
pany has been insured against accidents to third parties since 
Jane 16th, 1903. The supply of electric light to private consumers 
at Margate was commenced on January 2nd. Though the business 
was at first slow in developing, it is now showing indications of 
more rapid expansion both at Margate and Broadstairs. 


Lord ARTHUB BUTLER (chairman) presided on Wednesday at 
Salisbury House, London Wall, over the ordinary general meeting 
of the shareholders of the above company, and in moving the 
adoption of the report, said no comparison could be made with thy 
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figures of the previoas balance-sheet as the revenue aecount which 
was last submitted embraced a period of 18 months. The past 
summer had been disastrous as regarded the receipts of au under» 
taking such as theirs, which mainly depended on the number of 
visitors attracted to the seaside towns in the Isle of Thanet. It was 
found that the difference between the receipts in a fine and wet 
week during the season would run into between £300 and £400. 
Proceeding to deal with the various items in the accounts, the chair- 
man referred to the coal item, which seemed very heavy, but it had 
to be remembered that in addition to providing for the traction 
business they were aleo building up a growing lighting businese. 
The items under the head of maintenance would always be large 
owing to the sharp curves and steep gradients. No depreciation 
fund had yet been formed, as the business was only in an early 
stage of development. When tke district was more fully deve- 
loped and a large revenue was being earned, it would be time 
to deal with depreciation fund. Owing to the poor resulte, the 
directors had waived a portion of their fees that year. The traffic 
receipts were certa‘nly disappointing, owing solely to tbe bad 
weather, but under normal conditions they would have had а rub- 
stantial increase of traffic. The lighting receipts were only in their 
infancy, and they were now putting down the mains in the 
Margate area, where they had a considerable demand for electric 
lighting, which ehould improve their receipts materially next year. 
In the balance-sheet there was an item of 440, 000 —“ loans 
secured upon deposit of debenture stock." Owing to the great 
difficulty which would have been experienced in successfully 
placing on tbe market а farther £50,000 of debentures, the directors 
arranged a temporary loan, and the moncy во obtained had been 
used in providing for the additional capital items which appeared 
in the balance-sheet. The accrued interest due on September 30th 
to debenture-holders and preference shareholders, bad been provided 
for in the figures of £1,500 and £625, which appeared in the 
balance-sheet. They brought forward from last year’s revenue 
account a sum of £10,804 14e. 5d., from which they deducted this 
year an amount of £1,553 78. 9d., the bulk of which consisted of 
compensation for injuries and legal charges resulting from the 
unfortunate accident in Avgust, 1901. The sum of £3,403 118. 11d. 
bad been carried to appropriation account for the balance of revenue 
account brought forward to meet the charges as set out in the appro- 
priation account. This would leave a balance of £5,047 148. 91. to 
be carried forward to the credit of profit and lors account. In the 
financial year from October lst to September 30th, the traffic 
receipts were £33,465, as against £35,088, and the passengers carried 
were 4,406,821, against 4,572,396. 

Mr. A. WRIGHT seconded the motion, which, after some discussion, 
was agreed to. 

Subsequently an extraordinary meeting of the company was held, 
when approval was given to the Bill being promoted in Parliament 
by the company for conferring powers on them to widen roads and 
acquire lands, & c. 


Stock Exchange Notices, — Тһе Committee hasappointed 
special settling days as under :— 
Wednesday, December 28rd.— Metropolitan District Railway Co.—Partly-paid 
scrip of a further issue of £500,000 4 per cent. perpetual debenture stock. 
Tuesday, December ?9th.— Dick, Kerr & Co., Ltd.—52,000 ordinary shares of 
£5 each, fully paid, Nos. 1 to 62.000; 61,000 6 per cent. cumulative preference 


shares of £5 each, fully paid, Nos. 1 to 61,000; and £300,000 +; per cent. deben- 
ture stock. 


The Committee also ordered same to be quoted in the Official 
List, also the 


British Columbia Electric Railway Co., Ltd.—Further issue of 1,500 5 per 


cent. aoe perpetual preference shares of £10 each, fully paid, Nos. 51.001 
to 52,500. 


The Brazilian Mineral Syndicate, Ltd.—We under- 
stand that this company is being formed to work the mica deposits 
in Minas Geraes (Brezil). From a draft of the prospectus we learn 
that the nominal capital is £10,000, in £1 thares, and 4,700 of these 
shares are to be offered at par. "The offices are at 29, Gt. St. Helens, 
Е С. (Mr. C. A. Sack, secretary). 


Blackpool, St. Annes and Lytham Tramways Co. 
The directors report that the doubling of the line and its equip- 
ment for overhead traction has resulted in satisfactory receipts. 16 
is proposed to carry the balance of £2,017 forward. 


Eastern Telegraph Co.— Interim dividend of 1! per 
cent. on the ordinary stock for quarter ended Beptember 30th last. 

К. Waygood & Co.— Warrants for the usual interim divi- 
dend at the rate of 5 per cent. per annum on the ordinary shares 
have been posted. 


Cape Electric Tramways.—The directors have declared 
an interim dividend of 5 per cent. 


Eastern Extension Telegraph Co.— Interim dividend 
for the quarter ended September 30th last of 28. 6d. per share. 


STOCKS AND SHARES. 


Wednesday Evening. 
Business in the Stock Exchange, if it shows no signs of expansion, 
is by no means as bad as it might be amongst the investment markets 
of the House, although the speculative departments are almost at а 
standstill. In these latter the holiday feeling has already put in 
an appearance, but the unusual ease, for the time of year, connected 
with the money market is all to the good of investment varieties 


Movements in most of the stocks and shares quoted on the sucoced» 
ing pages are narrow; an apparently startling fall in Brush second 
Debenture and а subsequent recovery being the principal feature of 
the week. | 

In the railway market Metropolitan and District stocks have 
quieted down a shade, prices continuing steady all the same. Mot ro- 
politans are being bought by an Anglo-American group, according 
to rumour, and in this connection it may be recalled that before the 
Yankees tackled District stock there were reports about their 
anxiety to control the Metropolitan Railway. Districts remain hard 
at 36, with London United Tramways shares at 11j. Tbe London 
United Co. is giving notice that it intends to apply for powers to 
compulsorily acquire further land in the vicinity of Hammersmith 
Bridge, and the title of the Parliamentary Bill is to be the London 
United Tramways (Railways). None of the purely electrical railway 
stocks have moved. 

With a certain weariness, we again lift up а note of warning to 
those who are being asked to find more money for the National 
Electric Traction Co., Ltd., the concern that arose out of the ashes 
of the British Electric Street Tramways, Ltd., which went into 
voluntary liquidation. As sn inducement to subscribe further 
capital, the National Electric Traction proprietors are offered a few 
fully paid shares if they will take up others with 15°. paid. Those 
who have good money to throw sfter bad have thus another chance of 
wasting their substance. 

British Electric Traction Ordinary have lost the rise of } that 
they made last week, but the Traction market, as а whole, is good. 
Anglo-Argentines rose smartly to 4:, and City of Buenos Ayres 
Trams to 9 upon the amalgamation proposals. The 6 per cent. per- 
manent Debenture stocks, of both undertakings stand abont 130. 
Buenos Ayres and Belgranos fell ; to 3, and Calcuttas are being done 
about 7. London United Ordinary are 184. 

Upon the fresh capital powers now being sought, Edmundsons 
Ordinary fell 1 to 64, aud Brompton Ordinary have receded a 
similar fraction. Westminsters are picking up, and record а 108. 
rise, thanks to the attention directed to them as a probably 
improving investment. Metropolitans are 4 lower. Оле 
or two of the Debentures in the Electricity Supply list have 
been marked er interest, but the outstanding item of interest 
is the extraordinary manœuvres in Brush Second Debenture 
stock. Last Monday the price in the morning stood at 84 
—t9, as it has done for some time past; in the afternoon 
a bargain was marked at65! A seller came in, could get no better 
bid, and therefore sold his stock for that figure. On Tuesday there was 
electricity in the air. It is said that a gentleman not unconnected 
with lighting and tramway enterprise hastened down to the City, and, 
after strong representations, the quotation was put up to 78—85, 
the seller of Monday receiving & very unexpected addition to his 
price. There is accord ngly a drop ofi64 points on the week. The 
incident serves to thow the purely nominal character of too many 
quotations; but it must be admitted that, if there is no business to 
test a price, it is difficult to see how such thiogs can be entirely 
avoided. Such support is not always forthcomiug. 

Edison & Swan “A” shares, £5 paid, have been lowered 108. 
to £1 as the middle price, while Electric Constructions are 4 better 
at 1j, the Debenture stock also hardening. Electric and General 
Investment Preference shares remain at 5, unaffected by the 
declaration of a dividend at the rate of 10 per cent. on the 
Ordinary, in which there is no market. Several of the low-priced 
electrical varieties are being inquired for, Aron Meters, for instance. 
Instead of being unsaleable at 6d. each, as they were a few weeks 
back, they are now up to 2s, and the Preference 5°. Nernst are 
also a few pence better at le. 6d., the Preference being 5s. too. Ia 
each of these cases the speculative investor has been picking up 
shares upon tne recently-issued reporte. 

Telegraph stocks and shares have had another quiet week. 
Anglo-American Deferred has mcved the usual бэ. ; this time it is a 
rise. The market are guessing the dividend on this stock at any- 
thing between 1s. and 5s., the annourcement being expected about 
a month hence. None of the Eastern descriptions have changed, 
despite the business that the Australian cricket matches ‘should Се 
bringing. In which connection it may be incidentally mentioned 
that Mr. R. E. Foster, the hero of this week's test match, is a 
member of the Stock Exchange. West India and Panama show a 


little tendency to recover: the second Preference has risen 108., 
although the Ordinary are 1, lower. 

None of the National Telephone iesues fluctuated, and the only 
quotable alteration in this department is & slight rise in Oriental 
Telephone shares, bringing the price of 14 middle. 

Nothing definite has beea heard of that dividend on British 
Westinghouse Preference, the delay in whose announcement is 
responsible for the flatness of the price at 43. Report says that 
there are divided counsels on the Board as to the advisability of 
paying the dividend, and that certain intere:ts strongly oppose a 
distribution. If the dividend should have to be passed, а тегу 
severe blow will be dealt to the credit of these half-English and 
half-American combinations. 
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SHARE LIST 


TELEGRAPH AND TELEPHONE COMPANIES. 


OF ELECTRICAL COMPANIES. 


Stool Business done 
Present TES or | Dividends for the last | Gade ear AA 
Issue. 0 ое three years. » 9th. „ 16th. . 1908. 
01,100 African Direct Telegraph, 4 % Debe. T sa ee oo  .. | 100 m ee °. 2 — 8 9 Не m 
25,000 | Amason Telegraph Oo.'s Мов. 1 to 95,000 «€ — T 10 ee oe ae 90 — 80 10— 80 955 si 
119,700: do. 5 96 Dens., ов. 1 10 1 Red, ee ee ec 100 a gis. 60/6 49 — 59 40 — 52 oe m 
805550 | Do. ^ dc. n Pr о о ос: П . shook | 6% | 6% 5 | uns К: 7% k 
8,106,580 Do. do. . * Pref ee . . Btock ба. Эв, a! ы d- A d- oe ев 
44,000 Chili Tel Nos. 1 to 44,000 ee ee ee ee е 9100 4 P 84 145 —155 p ich ee ee 
841 Do. d. Sterling 600 year 4 % Deb. Stock RSG. Bock | .. 3 T eee = 7 E 
Cam meer s momo sou 2 e TS | [3 2 
М1 | Direot Spanish Telegraph . с; on oL г а pee ee] BOR | d | |: 
80,000 Бо, do: ü Debs. PEE: 5 а b a 97 —101 97 —101 а TA 
60,110: | Direct United Btates uc. ю не | a% | SEG | 10—10 | 10—10% | à | X 
87,800 Direct West India Cable, (4% Reg. Deb., within Nos. 1 to 1,00, Red, 100 3 2 Tå 193 — 129 — 195 199 
4,000,000 Ord. В ee ee ee . ee . Btook 1% 1% % 85 — 88 86 — 88 813 874 
1,955,565 Do. on De. ee oe e ee e 100 oe ee hi 106 —108 105 —108 2 ee 
1,584,645 Do, 4 Mort. Deb. Stock Red. ee e. ee Stock 92 $ 1% 11 — 113 ll — 11g 11} oe 
Boop, | Pos "4% Deb. Brock р "men | Т | 06-19 еси = Е 
800,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 | 100 . s i: 2 99 —105 i 
800,000: . . до, 4 % Reg. Mort. Debs, (Mauritius Sub.) 1 to 8,000 25 эз s яз А : 82 Ti 
120319 Globe B. and 6 Y Pref, ee ee эе ee ee i 196 я% 8 Tm 18 18 iih 193 
150,000 Great Norihern Telegraph, of З > XOXO N| m |æ% |15% |1949 | 35 — 9 25 — 96 = @ 
and Bermudas 96 1st Mort. Debs., within nor} 100 ВЕ oe 99 —109 99 —103 T - 
02,500; 1 to 1,900, Вей, | 1 87 — 40 87 — 40 2n ss 
17,000 do- N Telegraph ee . oe ве oe 25 10 96 10 96 0% 98 —109 96 --109 ee “+ 
100,000 Brasilian Teleg end, 6% Debt е ee 100 es Be 84 101 —108 101 —108 1 109 
1,988,858 асова Telephone, Frat. eo ee ee ee ° ee 100 5% % 78 — 81 98 — 81 o 784 
1,966,687 | Do. o. Def. Stock „ e OO Tee | ox Ж шш, 1 — M s Meo 
15,000 Do. do. 6 % Cum. ist Pref. .. eo • ee 10 6 6 6 18 — 14 18 — 14 i se 
15,000 Do. do, 5$ Onm: EN ee 10 6 6 6 82 6— 5 К 
3,250,000 Do, do, 3 % Non-cum. Ard. Pref., 1 to 900,000 ee 5 5 5 б oe 98 96 — 98 on 98 
000,0003 Do. do. Deb. 8 ee ee ee ee Stock 8 94 Bb 109 —104 10 — 04 PN ee 
199.318 гн бо, Куест e se на ое | 100 4 1 i H— 18 1 T vis 
179,818 Очева Теерропе Elec. Nos. 1 to 171,604, fully pad 1 6 6 = 1— 13 + { 
50,000 Do. в do. 6 Cum. Pref. ee oe ee oe 1 oe — ыы 97 —100 97 —100 s 4 
100,000: | Pacific and European Tel., 4 % Guar, Debs., 1 to 1,000 oo .. | 100 Se s wis 11 6 ^ Noi Я 
11,800 Reuter’s ee ee ee oe ee ee ee se ee ee 8 5% 5% 3 116 —121 116 —121 ee . 
8,88 | Submarine Cables Tru .. .. .. .. en. . г ә ＋ t a 5 88| . 
58,000 United River Plate ee ee ee ees oe е b 1% 1% 7 * bi ee e 
15000, : Fre ЧУ pae S HORT о ^l Bion |. of. p * | б-т 104 —107 is » 
Шу | Woet Айа Telegraph, barea . , о. ор | [i$ | |: 
150,000: | West Coast of Ameriot, 4% Debs. 1401 500 guar. by Bras, Sub. Tel, | 100 es 2 ee 114— 193 II 193 isa | .. 
801,900 | Western Telegraph, Eiä., Nos, 190 307,880 . 0 | 1% | 799 | 7% 1002108 100 —108 Уй ы 
36,0001 Do. 0. b Debs. and series, 1908 ee ee eo 100 so s Ts 98 —101 90 00 ae ee 
400,000 Do. do. 4 Deb. Stock Red. ee oe ee ее 100 22 ve * i- $ ee e- 
68,821 Weet India and Panama ph.. oe oe oe oe өө 10 1% ыы ve * 6 — 625 61 
84,568 Do, do, do, 6 9 Cum. 1st Pref. e ee | 10 = 4 — a— ds aa 
4,680 Do. do, do, 6 nd Pret... | 9 | e| ee . | 10 —104 101 —104 e 
80,0001 Do. йо, йо, 6 Debs., Nos. 1 to 1,800 eo 100 ee oe Д4 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
umini Cum. Pref. ee ec ee ee ee ee 10 . ее e 54 44— UE 4i „А 
000000 Ваши 38 mi 1st Mort. Deb. Stock Red. ee ee E Stock Ыы X 89 11 Mic M dd 12 li 
100,000 British Electric ee ee ee ee ee eo ee 10 9 % % % nt- mi СШ 113 1112 ui 
100,000 Do. do. 6 Cum. Pret. .. ee ee ee ee 210 so es tt 190 198 190 —199 oa oe 
800,000: | ро. до, Б Perpetual Debenture Stock co 0 e|Bhck | .. 5 р. 6 — 6 — i ; 
100,000 | British Insulated and Н co tee s o| 5 [1596 |10% | 10 * 5 a 82— 9 F ee 
100,000 Do. do. 6% Pref. ee ee ee Е 6 : is on 108 —108 108 —108 ae e 
60,000 Do. do. 96 1st Mort. Dab. Red... ee Фе 100 ee Nil ә К a 
me d. por Mera Оо Oe uc B 2242 [е 6 = idw dh ut vo a aps 
105,781 | Brush Electrical Engineering, Ord., 1 to 106,781 a 8 б N Nil Е i if ik 
150,000 Do. Non-cum. 6 & Pref. 2 | 6 8% | 6% 9T —100 9T" —100 y 
195,000 Do. do. Perp. Deb. Stock è és - 84 — 89 18 — 86 б x 
196,000: Do. . 7700. те Вее d EG 11 — 19 11—19 ng | 114 
86,000 | Сайерйег'в Cable Construction а » ep rum ыы ыы гая &— 5 Var Mes 
90,0001 „ do. is Mort. Deb, Stock Вей, .. | Bock . |. |. | 108 —110 Ne 10 oa | 7 
494,008 e | x ig poemok у opm S14 4 99 —109 99 —102 E е 
494, Do. : do, af n x ee Stock ee 4 4 960 — 99 96 — 99 ee ee 
1,900,000 City and South London Rail 000 өө ° ee ee eo ee | Stock 855 2 8 “an * le 2 = ш 
85,000 & Oo., Nos. 1 to 88, ee ee ee ee ee ee 8 8 h 
Do. Reg. Debs., to 900 of £100, ant} -" XN ié 99 —008 . 99 —109 © " 
100,000! BE or тш Ty таб. 28 ео 1 to 99,961 P Nil 0 — $ 0 — D. Ме" 
22 bantoma v оо | RE р: | dmg | acabo di 
844,026! Do. do. 4 Deb. Stock Red. ee ee 100 ee ee ee mu 76 — 61 ee б 
100,000: ро. do. 5% Stock Prov. Certs. all ра. | 100 905 КЕ ET Am 1 ee 13 T 
112,100 Construction, 1 to 112,1 ee ee ee ee ee ee 2 6% 6% % Ka 13 8 oe 
81,800 Do. do, 1 Dom ктеу ae. dé a v we e E P. a ioi e 
82,500! Do. до 4 Perp. lst ort. Stock ee Stock ees oo 69 — 1 91 — 103 9; 
$6,000 | General Eleotric Oo. 6 Meee ak oe е EV 5% 5% % ge wt 96 — 99 a 
86,000 | Henley's (W. T.) Telegraph Works, Ord... .. .. .. 6 » D% | 09% ис M — 5 
480080 do, йоз Deb: Stock |! Btock | .. s .. | 108—112 108 —112 
48,050 е до. ort. se — 195 — 193 
00,000 | Indis-Eubber, Guite-Percha & Telegraph Werks | 3 10 % |10% |10% | 18-19% 100 —108 : 
18.009 E Poot do. Y: Drei. dio paid C = 102 xd o 
A нык à 5 XL Deb. Bás., Мов, i to 1,800 Bea. 1900 10 70% ** 101 CIA 101 104 $ 
648,000! Waterloo A. City Railway, Ord, Stock ee ee ee oe oe 100 | 8 96 8 96 83% 91 -- 94 91 — 94 oe 


= —— 


t Unless otherwise stated all shares are fully paid. 
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_ SHARE LIST OF ELECTRICAL COMPANIES (contimued).— ELECTRICITY SUPPLY COMPANIES. 


Business done 
issue. мик. Share, | ‘last three years. . 16th. Deo. 16th, 1908. 
t 1900, 1901. 1902. Highest. Lowest 
Blackheath 83 Greenwich E Eiectrio Light, Ord... ee 1 > жа > * s 
100,000 1st Deb. Stock, Prov. Certe. - 100 


901000 - 8 : | ae ee a’ 
88 Ren en Ej ttle Light Вар. "T3 Cam, Pret 6 6% | 896 96 


e Pref. ee 6 ee ee ee 
60,000 | Charing Cross and Strand Electricl Supp! or x i 5 9% 10% |10% 
70,000 bo. do. PA 4 Cum. Pre. b es P 23 
40,000 Do. do. ' City Undertaking ” Cum. Pref. Ps 5 i | gy лө» 
950,000 Do. do. 4 ee ee ee ee es ee 100 ee ee 
44,486 »Chelses Electricity Supply, xs v: és ss са 5 % 4% 44% 
[14 Cit 1 Land Elect Li Deb, Sto 40001—110506b — .. .. j 10 | 0% | 5% | 6% 
y о оп 0 9 те oe ee 
40,000 Do. 6 Cum. Pret.. 1 to 40,000 ..| 10 | 6 & : : 
400,0001 Do. Deb. Stock, 8 (iss. at 115) ali paid .. — .. A ks й s 
800,000 Do. A Фа Deb. Stock, Prov. Certe., all paid .. z “a ` - 
40,000 | County of London & Brush Prov. Eleotrio L hting, Ord. 1—40,000. . 10 4 96 4 96 4 96 
90,000 Do. do. do. 6 Prei., 0000; 10 ee ео ee 
400,000! Do. do. Deb. Stock ° о oe ees ee ee ee oe 
250,000 Do. do. 2nd Deb. stock E Ta 
60,000 | Edmundson's Electric Corporation, Ord. Shares js T ae: 6 1% 1% 1% 
80,000 Do. ao 6 % Cum. Pref. . Hn HT Mes M xs 
, Kensin пал ка eo ee 
90,000 gio do. 4 24 Debenture Stock .. | Stock ss "t . 
110,000 | London Electric oop N Limited, Ord. 2 EN ss 99 
49,840 ро, 6 % Pret. b э ы vs 
950,000: до, 4 % 1st Mort. Deb. Stock Red 


100,000 Metropolitan Beatie ‘Supp ; : to 100,000 . 
у 44% Cum. Pret. 171, 106, £3 paid 
Do "s lst Mort. Deb. Stock ee 
260,000 Do. do. Mort. рер Воск не АР vs 
10,853 | Notting Hill Electrio Lighting 
40,000 | 8t. James' and Pall Mall Electric › Light, Ord 


90,000 Do. do. Pret, 90,081 © 40,080 А 9 5 

150,000: Го. до. Deb. Stock Red  .. is ы, 
12,000 | Smithfield Markets Electrio Вара, Ога Vs = yx 2496 
50,000 Do. do. 1 85 Stock ЯУ oe “ә Ex 
65,000 | South London Electrloi Supply, Ога. . о ced. INEST „Жа s 12% 
80,000 Urban Eleotric Bupply, ee ee ee ee ee ee ee 
80,000 Do. do. б % Саш, Pref, ee ee ee ee ee ee . 

110,000 | Westminster Eleotrio Supply, Ord. M ae ae ws " 164% | 19 96 
98.141 Do. do. б % Cum. Pref. .. ang 


* Subject to Founders Shares. н t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, December 16th. 
7 Latest 
CHEMICALS, &o. Tice tne oe pax: METALS, &o. (continued). Prise, Inc. or Deo. 
& Acid, Hydrochlorio is .. рег сті. 6/- es y Copper Busse T © .. per ton £n З 
» © ae ee ee ee per ә d oo g » е 
а Nitri cwt 99/ per ton Am 
а » Oxalic ee oe ee ee per owt. 92 / ee e [T] üElacirotri Bars ee per ton £68 
а v Bulphurio ee ee ee per owt. 6/6 oe e 99 Sheets ee per ton 278 ae 
а Ammoniac, Sal xx . per ct. 42 / ре в 70 i .. per ton #15 
а Ammonia, Seriate (crystal) . рег ton 488 10 Vs e " " Н.О. Wire per Ib. 1м. 
ee ee per ton £80 ee f Ebonite ео ee ee per lb. ee 
Bleachin ing powder >. s es .. per ton £4 10 5% Y » Sheet m .. por lb. 8/- és 
Bisulphi or is .. рег ton £15 © п German Silver Wire .. per lb. 1/6 as 
Borax ee oe ee per ton £18 ee & Gutta-percha fine. ee ee per Ib. 8/- ** 
Benzole (909) .. >. per gal. 7/- 85 * India- rubber, Para fine .. .. Per lb. 3/11 to 4/04 s 
» (509090) .. ..  .. pergal 5/6 vx i коа, or redire .. per ton £18 Z 
а Copper Sulphate .. vs .. рег ton £20 "S $ Pig (Cleveland warrants) per ton 41/6 
& » Nitrate s - per ton EN AA 4 : Fo according tosise per ton From £11 x 
@ , White Sugar = .. рег ton #81 s $ , Scrap, heavy a .. per ton 47/6 to 50% ee 
& Muth а Фо ee oe P AL e ee € 99 Wire, galvanised No. 8 ee per ton aa ee 
& pirit per T : 3 
Кы шр iso С), per gal. 6/6 " g Lead, English Ingo .. .. per ten | { en 16 5з. ше 
a Potash ee per b. Bd. oe 8h Bheet oe ee per ton £18 ee 
2 » койо ORO) .. рег ton £94 i m Blase Wire No. 98 - .. per lb. 8/- T 
a oe .. per ton £85 és Meroury .. per bot. 48 5 ee 
a Shellac oo = per ct. 286/- T 4 Mioa (in original cases) small .. per lb. 4d. to 1/6 oe 
a Bulphate of Magnesia .. per ton #4 10 oe d „ ” " medium рег lb. 9/6 to 8/9 oe 
@ Sulphur, Sublimed Flowers ee per ton £6 10 ee 97 ?, per lb. - to 1/9 ee 
м » 5 * .. per ton £5 10 "n р Phosphor Bronze, plain castin per 1b. - to 1/23 ae 
@ ee per ton ee А LT] roll bars & per lb. 1/- to 1/8 * 
а Boda. 8 (white 70%) .. per ton 810 15 vs » н strip & sheet per lb. From 1/1 
@ n rystals is .. per ton 6s 5 Platinum > per os. £4 as 
@ „ Bichromate, ‘casks... . per Ib, Ad. ee | Silicium Bronze Wire per 1b. 9d. to 11d. ee 
{ Steel, Magnet, aoc'd'g to desc’ p'n per ton £58 ss 
METALS. &o. s н іп bars .. es wird 0 ee 
4 2 
p ote, in ton lots .. per ton #2180 ee ; Tin, Block rt oe RS per ton £182 | £5 inc. 
b Wire, in ton lots .. per ton £108 ve | Д » Foil . per lb. 1/6 
b , Bheet, in ton lota .. per ton £166 © Wire, Nos. 1 to 16 e per M8 1&d. inc. 
p — metal ingots .. .. рег ton 448 to £180 T p White Anti-friction Metals 
e Brass (rolled metal 9" to 12”) basis per lb. d. is ‘White Ant brand per ton 242 to £62 Я 
9 n (brazed) s» .. per lb. А Vs j Yarns, 2/10s Grey Cotton, on ap l per lb. 8d. ee 
9 y (solid drawn). . .. per lb. 77d. "m j » 6 lea. Flax. .. per lb. oe 
e „ Wire basis. per Id. d. = і о Sly 10 be. Russian .. per Ib. i 
e Copper Tubes (brased) .. . per lb. Lad. vd ў  ». 10 Ibs. Russian, single .. per lb. ; i 
e н » (solid drawn) .. per lb. 71 1 lbs. Jute rove per ton АС 
g Copper Bars (best . per ton 1 k Zino, Bh't Vieille Montagne bud.) per ton 498 16 T 
Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., De e Thos. Bolton & Bons, Ltd.; d F. Wiggins & Вопз.; c Frederick 
Smith & Co.; dia-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; А Edward 1 ill & Oo.; € Bolling & Lowe; j Walter H. ‘Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; т W. T. Glover & Oo., Ltd.; я 


P. Ormiston & Sons; о Johnson, Matthey & 4 Oo., Leid.; p The Phosphor Bronse Co., Ltd. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS 


Week | Receipts for Miles Week | Raceipts for Miles 

Locality. | ending | the ры | Total to date. open. Locality, ending the week. Total to date. open. 

' 4 £* £ £* м B. E. . Оо. continued. | £* £ * * 
Aberdeen .. T ..| Dec. 12 | 1,079 | +270 | 84,806 | + 6,026 10 — 9 emouth  .. | Deo. 4 176 — 17 | 15,045 + 3701, 82 — 
Birmingham ee ee „ 12| 4,804 | +848 | 258,984 7 10,058 — | — olverhampton Dist. n 4 826 | + 28 | 18, 819 + 7,674 10 +8 
Bournemouth .. . — — — 1 — |o Wrexham n 4 109 | — 4 914 — — 
un. „ 11 181 | +1891 31,00 + 1,00 18$ | — | © | Yorks. WoollenDist...| „„ 4 48 | — 16,167 — 8 — 
Blackpool . » 10 264 | + 96 | B7,058| — 158 — Cardiff „ 12 1,818 | «467 | 72,978| 419,911 | 14. | — 
Blackpool and Fleetwood » 12 159 | + 17 | 20,875 | — 108 — Chatham a "District Co. » 10 486 | +197 | 26,471 | +14,068 853  - 
Blackpool and Lytham..| ,, 10 128 | + 92 860 + 429 71 — Cork . 3 e „ 10 885 | + 87 | 25,409 | — 8,368 9 — 
Bolton ee ee ee [1] 18 1,660 * 201 68,207 4 8,169 25 — Dover ee ee es ” 12 176 + 27 10,895 + 82 $ al сЕ 
Bradford ee ee ee NEM ex A 7 = 41 +é 8 Dublin ee oe » u 4,834 +421 121,517 + 8,181 + # 
Brighton ee ee oe 99 18 72¹ + 98 34, 657 — 74 — Bast Ham oe ee . d 97 12 068 * 152 24,958 + 7,381 б + i 
Bristol э е ee ee » 11 4,809 +477 — — 98 — Е а w ee ee oe [I] 12 18,582 + 8066 888,044 * 40,183 ed +7 
[00986 District ee ээ 4 152 + 19 8,01 — 2 — Ё ull oe ee ee „ 12 1,823 +209 * + 4,066 \ иё +1 
Devon ee e oe 4 420 + 61 22,830 + 1,468 b — 8 Ilkeston ee oe е [1] 9 111 — — — 4 — 
‚Юрой! tourbridge. » 4 782 | + 88 | 40,404 | + 93,759 — | e |Isieof Thanet... » 12 218 | + 10 | 82,785 | — 1,560 | 103 | — 
a ee » 4 894 | + 16 | 42,03 | + 6.867 | 103 |+ 2 | g | Leeds = T ... „ 12 4989 | +490 | 201,877 | 12,604 42 | — 

: Gravesend — Northfleet n 4 188 | + 29 | 11,687 | + 1,9245 — Liverpool 5 | 9,817 | +285 | 492,774 | 113.255 108 | — 
Greenock—Pt. Glasgow » 4 488 | + 14 | 26,446| + 2,152) 78 — a London County Council: " 8,272 |4185 | 357,053 ! + 66,447 , 804 — 
Hartlepool os s 1 4 285 | + 281 | 18,104 | 4 845 +3 * anchester ae „ 12 | 10,787 |+ 8287 | 432,686 | + 258,534 — 

. Kidderminster .. an €» 4 99 | + 8 6,175 + 176 — ewoastle .. eu | » 12 8,488 | +603 - - 11 | — 
Merthyr... .. ..| 4 182 | + 19 | 9,688 | — 7 8 — 1 Portamouth "NE, „ 14 | 1,287 | +227 | 67,276 | + 4.177 14 | — 
ii Middleton "IE 285 | + 97 | 15,888 | + 1,868 8% | — BalMord .. .. „ 7| 8,464 | +767 | 138,040! + 40,788 80 | — 

- ee 9*9 4 . 494 + 12 21,502 + 1,601 8 к= Southam ton. oa. е: ээ. 10 861 +196 DS TES 163 MN 2% 

S Peterborough о e| » 4 105 — 7,108 — — — Southend-on-Sea. . „| „» 9 151 | + 80 | 12,421 | + 1,999 — 
Poole ee ee eo » 4 199 + 8 14,628 | + 9,064 ot -— e Sunderland » 18 988 + 96 | 45,780 | + 3,168 20 (+8 
Potteries oo o| m 4| 1,6048 | + 67 y + 8,554 — Central London Railway „ 19 1,054 | —276 |1 — 7.188 6 | — 
Bouthport 66 „„ 4 245 | + 80 | 165,174 | + 2,648 63 | — Dab and B. London Ву. ., 18 | 8,458 | —419 | 64,645 | — 9,800 = 
| Bouth Staffordshire ..| „ 4 961 | +968 501 | + 8,019 | 219 | —3 ип and Lucan Riwy. „ 18 82 |* 7| 8,033) +1 180 — 
Swansea .. os ве » 4 482 | + 68 | 25,107 | + 9,118) 6a | — bead R 18 | 1,513 | +148 | 80,7602 | + 3,00 — 
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THE RESISTANCE OF ROAD VEHICLES TO TRACTION. 
(Concluded from page 966.) 


Effect of the Nature of the Tires. 


The experiments of M. Michelin have shown that the tractional 
resistance is reduced from 15 per cent. to 30 per cent., according to 
the nature of the road, by the use of pneumatic tires in plaoe of 
metal tires. He explains this by the well-known gay ing, Le pneu 
boit obstacle.” Baron de Mauni, in a recent work, bas given an 
account of some experiments which he made on different tires, 
particularly pneumatics. He showed that if two wheels with tires 
of equal widths supported equal loads, the one that has the greater 
атс of contact with the ground will travel better than the other. 
With & rigid tire, such extended contact can only be secured by 
increasing the diameter of the wheel, which is impossible beyond 
certain limits, so that the tire will sink into the ground by an 

` amount proportional to the weight carried. With rubber tires the 
increased area of contact is due to the elasticity of the material and 
not to the increased diameter, so that the wheel does not eink into 
the road. 

Prof. Baker's experiments seem to show that on good roads the 
width of tire has little effect on the resistance, and that even on 
bad roads the advantage lies sometimes with the wide tires and 
sometimes with the narrow ones, according to circumstances. 
Arguments have been advanced iu favour of both wide and narrow 
tires, but nothing very definite seems to be known on the subject ; 
according to M. Michelin, if we reduce the width of the tire we 
reduce the adhesion to the ground, which is already little enough. 
As & case in point, he mentions that M. llet, in order to attain 
& speed of 120 kilometres (75 miles) per hour on the Promenade des 
Anglais in 1902, had to deflate his tires, апа thus get a larger 
surface of contact with the ground. Besides, in order to get a 
narrow tread it is necessary to give to the tire а form other than 
circular, and this shape can only be retained at the expense of its 
flexibility. Consequently a tire of this description will be subjected 
to greater internal friction in ite fabric than one naturally circular 
in section, and the energy wasted will therefore be greater. 

The whole question, however, is very much open to discussion, 
and the present Congress may offer to the opposing schools an 
opportunity of coming to some understanding. | 


Resistance of the Air.— Study of Forms to Diminish this Resistance. 


The air resistance is a retarding force of the highest importance, 
especially where speed is concerned, and there is unfortunately great 
uncertainty both as to the formuls to be applied, and the values of 
the coefficients which appear in them. 

The best-known formula is 

а = ESV“, 
in which в equals resistance in kilogrammes. 

в equals projected area in square metres of total surface of vehicle 
on a plane normal to the direction of motion. 

v equals velocity in metres per second. 

к a numerical coefficient which varies between very wide limits, 
according to the form and the speed of the vehicle. | 

The formula by M. Desdouits, в = ку, is sometimes preferred, as 
it is more oorrect for high speeds. 

The different values given to к in the first formula may be due 
to the varied conditions under which the experiments were made. 

Signor Canovetti had made some experiments at Zossen to deter- 
mine the value of x. He had а copper wire, 380 metres long, 
stretched between the summit of the fortifications at Brescia and а 
point in the plain, about 70 metres below. Along this wire different 
surfaces were allowed to descend freely. А circle, with а surface 
of 073 sq. metre, moving with a velocity of 12 metres per second, 
gave а resistance of 84 grammes. The same cirole, having а 
spherical cap in front, oífered а resistance of only 21 grammes. 
, When this hemisphere was followed by a cone, whose height was 

five times its diameter, the resistance fell to 13 grammes, or one- 
sixth of that of the plane circle. With this same solid, turned the 
other way about—that is, with the apex of the cone towards the 
direction of motion—the resistance rose to 18 grammes. 

Bignor Canovetti has recognised that а rectangular surface, placed 
with ite long sides horizontal, offers a sensibly greater resistance to 
the air than when its short sides are horizontal. His experiments 
seem to show that the coefficient к diminishes somewhat as the 

increases, but investigations carried out at Zossen point to 
the conclusion that the resistance may increase tenfold when the 
velocity is only tripled. It is thus clear that air resistance is a 
matter of no small importance when speeds up to 60 or 80 miles an 
hour are attained. At 85 kilometres (53 miles) per hour, the 
energy required to overcome the air resistance on a vehicle, with an 
opposing surface of 1 sq. m. (1,550 sq. in.), may be 7, 11, or 20 H. p., 
according to the ooefficient к given as 0°0288, 0:0648, or 0:116 by 
MM. Forestier, Bourlet, or Thibault. 

The question then arises, What is the best shape foracar? The 
answer depends upon several things—as, for example, the necessity 
of placing the radiator in such a position that it may be efficiently 
cooled by the air rushing through it. Only general principles may 
be laid down. The front of the car ought to taper, and the back be 
more pointed still, like the form of a fish: transverse rectangular 
surfaces that cannot be dispensed with, should, as far as possible, 
have the longer sides vertical; and it is as well to have doors on 
the car to prevent the air from rushing in between the dashboard 
and the seat. 


These conditious are quite neglected in most cf the present-day 
cars. Particularly is this the case in the “Ccffin Head,” that 
unlovely affair so much in vogue—a flat surface directly opposed to 
the air pressure. With a radiator of the honeycomb type, a trans- 
verse position is necessary for cooling purposes, and Signor Cano- 
vetti has shown evidence that a perforated surface will offer less 
resistance to the air than a plane one of a similar area. It is not 
of much advantage with an automobile, as the air, after having 
passed through the holes in the radiator, meets with further 
obstacles in the mechanism inside the hood. 

With regard to the! working parts situated under the car, these 
should be made by the aid of inclined planes to cut the air rather 
than oppose it. 

M. Lavergne commends the suggestion of M. Forestier that 
different-shaped bodies should be mounted on an electric chassis, 
and the total resistance of chastis and body accurately measured, 
so that a really practical model could be designed. 


Power Required by Automobiles. 


Under this heading, M. Lavergne has shown the enormous re- 
duction of weight per horse-power that has taken place during the 
last eight years, In 1895, Levassor made the run from Paris to 
Bordeaux in а 4-н.Р. car weighing about 1 ton, or 1 нр. per 550 lbs. 
dead weight. In 1896 this weight was reduced to 365 lbs. per 
horse-power; in 1900 it fell to 90 lbs. per horse-power. In the 
recent Paris-Madrid race, M. Gobron Brillie appeared with a 
100-н.р. car, the weight of which represented only 22 lbs. per horse- 
power. This weight has been still further reduced in the case of 
motor bicycles, reaching as low a figure as 17`5 Iba. per horse- 
power. 

But there is not a corresponding increase in speed. In 1901 
M. Fournier made over 53 miles per hour with a 28-н.р. Mors ; 
last year M. de Knyff only slightly exceeded 584 miles per hour 
with a 70-H. . motor; that is, an additional 40 Н.Р. 

To what must this relatively small increase of speed be attri- 
buted? Air resistance is responsible for some increase but cer- 
tainly not all. 

Ап extremely porera motor must be accompanied by acom- 
paratively heavy load, otherwise the wheels do not " bite ” well and 
energy is wasted. It is well known that the modern racing-car 
skims along the surface of the course, without sufficiently close con- 
tact between the wheels and the ground; in any case driving 
wheels should be more heavily weighted and springs made less 
elastic. To rednce the power lost in vibration, the engine should 
be more perfectly balanced, and, if necessary, the fiy-wheel and 
motor itself made heavier. “ Who shall say,” M. Lavergne con- 
cludes, “ whether, instead of building very powerful yet extremely 
light motors—the durability of which is questionable—it would not 
be better to rest content with a vehicle of smaller power, and use it 
more effectively? | 


IV.—JNegotiatsons with the War Office. 


At a committee meeting held at the Society of Arte on May 15th, 
1903, it was proposed that as the expenses of this research were 
extremely heavy it would be advisable to approach the Mechanical 
Transport Committee of the War Office, in order to see if they 
would conduct the experimenta with heavy traction, as they had at 
their command various powerful motors and traction engines, 
together with the necessary variety of wheels. Tbe Transport 
Committee in retum would have the use of the British Association 
recording instruments for their own experiments. 

Tnis British Association Committee would have access to the in- 
formation obtained which was of a scientific character with а view 
to publication, but it would not concern itself with data relating 
to the actual wagons andi other matters of а purely military 
character. 

As & result, the Transport Committee replied favourably, and 
arrangements, it is hoped, will now be made by which important 
work willbe carried on by that Committee, thereby avoiding the 
very heavy expense to meet which it is difficult to raise funde from 
private sources. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


PROCEEDINGS OF DECEMBER 10th, 1903. 


Tun meeting of the Institution held on Thursday, 10th inst., may 
justly be regarded as of historic interest, in that after a lapse of 
300 years from his death, the merits of the founder of modern elec- 
trical science and of the allied science of terrestrial magnetism, Dr. 
Gilbert, of Colchester, received a worthy recognition at the hands 
of the aocredited representatives of modern electrical work in 
Britain. It is also а matter for congratulation that the recognition 
took such a suitable form as Mr. Ackland Hunt's fine picture, which 
will find ita future home in the Colchester Town Hall. And further, 
to step from the past into the present, which is perhaps of more 
moment to electrical engineers in this country, the electrical 
interests of two neighbouring nations can only benefit from the 
visit of Mons. Hospitalier, the President of the French Society 
of Electricians, and the paper which he so heroically delivered, 
despite the several adverse conditions. That both Mons. 
Hospitalier's efforts and his ingenious apparatus were fully appre- 
ciated, his audience demonstrated in no uncertain manner. 

In connection with ithe presentation, there were present the 
Mayor (Мг. 8. Н. Barritt), town clerk (Мг. Н. B. Franklyn), and 
several members of the Corporation of Colchester. The Mayor of 
Westminster Sir Dyce Duckworth, M.D., treasurer of the Royal 
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College of Physicians; Dr. Larmor, F. R 8., Bt. John's Оо 
Cambridge ; Sir Wm. Huggins, President of the Royal Society ; and 
many of the more prominent members of the Institution. 

The President of the Institution, Mr. Gray, in opening the pro- 
ceedings, briefly mentioned the event which had brought them to- 
gether that evening. He deputed to Dr. Bilvanus P. Thompson the 
task of enlightening those present as to the circumstances of the 
present commemoration. 

Dr. Вп.улиов THompson, F. R. S., in an excellent little speech, 
disclosed to his hearers the notable features and qualities which 
distinguished the life of Dr. Gilbert. He pointed out the many 
famous men who lived in Queen Elizabeth's time, and that of all of 
them Gilbert stood pre-eminent, for he was the first electrician. In 
addition to being the founder of that science, he also claimed 
admiration as the founder of terrestrial magnetism, upon which he 
is recorded to have spent a considerable fortune. He first pro- 

unded the fact that the earth was a magnet, and he also made 

own the qualities of amber. In connection with astronomy, he 
produced the first map, before the advent of the telescope. 

Dr. Thompson briefly touched on Gilbert’s connection with Bt. 
John’s College, Cambridge, of which he was a Fellow, and weloomed 
the representatives of the scientific societies who were present. He 
concluded by a short reference to Gilbert's connection with 
Colchester, and expressed the hope that many of them would have 
an opportunity of visiting that town. 

The PRESIDENT then, іп the name of the Institution, asked the 
Mayor to accept and keep for the town and Corporation the picture, 
which was painted by Mr. Ackland Hunt, and exhibited in the 
Manchester Exhibition in 1876. 

The picture represents Dr. Gilbert, the then President of the 
Royal College of Physicians, exhibiting some electrical experiments 
before Queen Elizabeth. It was purchased from funds resulting 
from a private subscription made during this year. 

The Матов or COLCHESTER, in accepting the picture, thanked 
the Institution in the name of the town. His electrical remini- 
sences must have reminded his hearers of their very early 
experiences in that line. 

he Mayor o» WESTMINSTER and Sir Dron DvokwonTR then 
spoke briefly, the latter paying a tribute to Dr. Thompeon's 
research work in connection with Gilbert. 


Mons. E. HosPrrALIER (Foreign Member) then read his paper on 
The Slow Registration of Rapid Phenomena by Strobographic 
Methods," an abstract of which follows :— 


THE ONDOGRAPH, 


[The beautiful instrament which Mons. Hospitalier placed before 
the Institution on Thursday last week, is already familiar to our 
readers, thanks to the articles on the Ondograph contributed to 
our pages in June last by Mons. Hospitalier himself.“ A detailed 
description of the instrument has, therefore, been here omitted.— 
Ере. Exec. Rev.) 

The Ondograph belongs to the class of strobographs—apparatus 
employed to record phenomena by utilising the principle of the 
rere i It consists of a synchronous a.o. motor actuated 
directly by the source of electrical energy under observation; a 
train of gearing giving to a revolving contact-maker a speed very 
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slightly greater or less than that of the motor or a multiple of the 
latter; the contact maker aforesaid, which places a condenser 
successively in connection with two points in the circuit under test 
and with а measuring apparatus; a condenser, the capacity of which 
can be regulated at will; and a recording measuring apparatus. 

The motor is synchronised by hand, and runs with 110 volts at 
frequencies between 25 and 100 periods per second, The gearing is 


so designed that when the motor has made E revolutions, cor- 
responding to m periods, 


n—1 
only ——,-- revolutions, with а uniform retardation. The record - 


ing cylinder makes one complete revolution for every three periods; 
each of the three curves registered corresponds to 1,000 periods and 
999 impulses. One complete period takes up a length of 96 mm. on 


Mons. Hospitalier's Ondograph," Exzctrican Review, Vol. 
50 June 13th and 20th, 1902. 


the commutator will have made 


the cylinder, the amplitude being made to vary at will between 10 


and 60 mm. Asone complete revolution of the cylinder corresponds 
to exactly 3,000 peri by measuring the time oocupied in its 
rotation the frequency can be accurately measured. 

‚| То avoid the inconveniences arising from the use of a short 
pointer, as is usual, on the recording cylinder, the author uses a 
separate pointer, 36 cm. in length, tfo end of which describes 
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Fie. 20. 
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almost a straight line; this is controlled by the actual pointer 
attached to the m instrument. The ondograph, with slight 
modifications, can be applied to recording not only periodically vary- 
ing phenomena, but phenomena of short duration, such as the 
oscillatory discharge of a condenser through a self-induction. 


A NI ЧЕР LR RT NTS 


- 


Fra. 12. 
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Fra. 10. 


In the Differential Ondograph the period of registration is inde- 
pendent of the frequency, and the drum registers only two periods, 
each 144 mm. long. Normally the motor drives the commutator at 
synchronous speed, but by the interpolation of a differential gear, 
the speed of the commutator can be retarded at will. Thus the 
record ean be produced as slowly as may be required. 


Fra. 16. 


Fig. 18. 


The Putssance-Graphe (Power- Recorder) consists of ап Ondograph 
in which the moving-coil galvanometer has been replaced by a 
Thomson meter, specially arranged as a wattmeter. Ву means of 
this instrament the author has been able to record the waves of 
pressure, current and power in ап 4.0. circuit on а single aheet of 


paper. 

To illustrate the applications of the Ondograph a number of 
examples were given, of which we reproduce a selection herewith. 
Fig. 5.—Alternator working on cable mains, Kilowatts = 290. 

Amperes = 110. Cos¢ = 066. 

Fig. 8.—Monocyclic alternator working on а self-induction. АС, 
difference of potential. 4 B, current in the self-induction. 

Fig. 9.—Siemens alternator (armature without iron) supplying an 
indnctive circuit. Potential difference (v) = 112 volts; cur- 
rent (i) = 16 amperes. Self-induction (аіг-соге) = 0 0175 
henry; resistance = 06 ohm. Frequency = 50 cycles per 
second. Machine excited from accumulators without any re- 

. sistance in series; exciting current = 23 amperes; resistance 

of circuit = 0'4 ohm. The diagram shows the reaction of the 
armature current on the exciting current (ii). 

Fig. 10.—Difference of potential between the terminals of a two- 
phase Alioth rotary converter on open circuit, Ourve repeated 
five times. 

Fig. 19.—OCurrent given by Brush machine (old type) supplying arc 
lamps. Ondograph driven direct from machine by flexible 
shaft. a 

Fig. 13.—Charging of a condenser, showing the presence of the 15th 

- harmonic. Oapacity = 16 mfd. Potential difference = 110 

: - volte. Resistance in cirtuit = 20 ohms. | 
Fig. 16.— Resonance of third harmonic. Capacity = 2°45 mfd. 

Resistance = 6 ohms. Self-induction = 076 henry. Fre- 
quency = 40°4 cycles per second. 
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Fig. 20.—Nodon valve connected up as a Wheatstone bridge, 

charging accumulators. 1 = potential difference of supply. 

= current. 3 = current rectified. 4 = potential difference 

of accumulators. R. M. S. current = 11 amperes. Mean current 
rectified = 9 amperes. 

Mr. DUDDELL, in response to an invitation by the President, 
thanked Mons. Hospitalier for his efforts on their behalf. He had 
never seen an apparatus of that nature, which worked so well. 

Prof. AYRTON added bis thanks for the most delighting, nay, 
exciting evening, experienced for а long time. 

Mr. GeRALD бтокиү appeared to question the practicability of 
the apparatus; he wanted something which he could put into the 
hands of his test-house staff. 


Dosim Locat SECTION. 


Ata meeting of the Section held on Thursday, 10th inst, at the 
University College, Dublin, a lecture, illustrated by a large number 
of experiments, was delivered by the Very Reverend Monsignor 
. Molloy on Au Experimental Study of Stationary Electric Waves, 
with Special reference to the Phenomena of Electric Resonance and 
Overtones.” 

The lecturer pointed out the close analogy between the resonance 
of an electric circuit and the resonance of an organ pipe. The 
apparatus consisted of a pair of Leyden jars, which could be joined 
in series or parallel, as desired, and an adjustable self-induction, 
by means of which the period of an oscillating discharge between 
two zinc balls could be varied at will. The jars were charged by 
means of a powerful induction coil. The resonating electric circuit 
consisted of a wire wound round a vertical rod, one end of the wire 
terminating in a ball mounted on the top of the rod, the other end 
being attached to the inner coating of опе of the Leyden jars. | 

When the period of the oscillating discharge was made the same 
as the natural period of the wire, brush discharges and sparks 
issued from the knob attached to the free end of the wire and 
vacuum tubes held near it were lit up. 

The possibility of operating two different wireless telegraph 
circuits simultaneously and gei api d by means of resonance 
was very prettily shown, by using pairs of circuits of the same 
period as sender and receiver, each pair being tuned to a different 
pitch; the signals were made visible by means of a vacuum tube, placed 
near the free ends of the receiving wires. In order to show overtones 
a long rod some 10 ft. in height was overwound with a considerable 
length of wire. Theoscillating circuit attached to the lower point of 
this wire was then adjasted to give first the fundamental and then 
the harmonics of the wire, the electrical oscillations being made 
visible by the brush discharges between the rod and a fine vertical 
wire connected to earth and stretched parallel to the rod ata dis- 
tance of about 2 in., also by moving а vacuum tube up and down 
beside the column. 

A hearty vote of thanks was passed to Monsignor Molloy at the 
close of the lecture. 


THE CRUSE CONTROLLABLE 
SUPERHEATER. 


A Farm on superheated steam in general, and the Cruse controllable 
superheater in particalar, was read before the Scientific Society, 
Glasgow, by Mr. W. H. Booth on the 5th inst. It was pointed 
out that superheated steam could not be dealt with on thermo- 
dynamic lines. It possessed more heat per pound than did saturated 
steam, but it had considerably less heat per cubic foot, and a heat 
engine did work by reason of heat, and required as much heat per 
unit volume as it could secure if its bulk as a machine was to be 
kept within commercial dimensions. i 

What was really wanted in а steam engine was dry saturated 
steam, aud the office of superheat was, by sacrificing its existence, to 
maintain an even temperature in the metals, and by effacing itself 
in the inevitable radiatory action to give this dry saturated con- 
dition at cut-off, when, per unit of cylinder volume, the maximum 
amount of heat was present in the cylinder.  Superheat had 
been subjected to all kinds of misconceptions, but if it were only 
clearly understood that its duty lay in combatting the evil effects 
of pipe radiation and cylinder action, a great advance would have 
been made. The author likewise pointed out the economic error 
involved in the false idea that а superheater was only a cheap acces- 
sory to a boiler. This low-price idea was at the bottom of the 
trouble with superheaters А superheater should be made of 
material of the highest possible quality put together on best boiler- 
making lines, The area of steam way should be from 25 to 50 per 
cent. greater than the steam pipe area. With cheap superheaters 
the steam way was reduced in order to give a high steam velocity to 
prevent the pipes from burning, and this reduced the preesure as 
much as 15 lbs. (The chairman, Mr. R. D. Munro, said he had found 
even 25 lbs, pressure reduction in а small pipe superheater.) 

The author discussed the limits of temperature to which 
any superheater could safely be subjected, and pointed out 
the inefficiency of any superheater placed within a water- 
tube boiler, which, however, could do excellent work in 
combination with а separately-fired. superheater and feed- 
water  reheater. The furnaces in separately fired super- 
heaters, however, produced a fire temperature of about 2,500° 
at least, and it was not safe to turn more than 1,200° or 
1,300° upon the superheater pipes, so that it was usual with common 
types to drown the temperature by admitting an enormous excess 


of cold air between the fire and the superheater, and in this way 
the economy of superheating was seriously reduced. In the Oruse 
controllable self-fired superheater, the sting of the temperature was 
taken up,by feed-water reheating drums before the hot gases were 


FLUE-FIRED} CONTROLLABLE SUPERHEATER—16 Prees. (ORUSE’S 


PATENTS.) 


allowed to touch the superheater pipes, and the fullest possible use 
was made of the calorific capacity of the fuel. The control system 
consisted (1) of the stream of feed water entering the drums 
from the economiser, passing through the internal system of 2-in. 
copper pipes inside the superheating pipes, and returning to the drum 
system at the top; (2) direct circulation from the top storage drums 


SEPABATELY-FIRBD CONTROLLABLE SvUPERHEATER! AND^(4FEED- 
WATER REHEATER. (CRUSE'8 PATENTS.) 


at the end of the chain to the bottom receiver drums governed by 
an inspirator fed by superheated steam; (3) direct feed from the 
economisers, hotwell or cold main into the water collector at the 
foot of the superheater. These three methods can all be operated 
eeparately and in combination, and in parallel with the usual. 
methods of coal and draught regulation. 

In the flue-fired type the control is effected, first, by circulating 
water from the boiler back again to the boiler by means of the 
inspirator actuated by superheated steam, a constant stream being 
thus maintained through the internal pipes. This water system is 
connected at both ends to the water space of the boiler below low 
water level. It possesses a slow circulation of iteelf at all times. 
The superheated steam inspirator enables this velocity to be as 
many times multiplied as may be necessary for control. Second, 
by direct feed from the economiser or hotwell, admitted, wholly or 
in part, through the control pipe ayatem, These two icontrols,are 
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capable of independent regulation, and may be adjusted and fixed 

for а given maximum temperature of superheat. Once fixed, they 

automatically control the superheat by varying the flow of water 

in accordance with the demand for steam and the flue gas tempera- 
ture, this control being within narrow limits cf variation. 

The internal copper pipes full of flowing water have а very 

powerful controlling effect. Radiation from & hot surface proceeds 
normally from tbe surface. Consequently, hot pipe surfaces bave 
an internal radiation to the opposite side of the pipes along 
diametrallines. Obviously, therefore, a copper pipe in the centre 
of a larger pipe is exposed to this radiation, and absorbe the excess 
of heat which travels through the diathermanous steam in the 
annular space, and this prevents the outer pipes from becoming 
overheated. The author showed a number of slides to illustrate the 
two types of superheater, flue fired and separately fired. An 
interesting discussion ensued, numerous questions being asked and 
answered. 
@ Tbe illustration of the flue-fired superheater given herewith is from 
one of twelve at the power station of the Newcastle Corporation 
Tramways. The illustration of the independently-fired superheater 
is from one of the No. 2 size apparatus, having a capacity of super- 
heat of 30,000 to 40,000 lbs. of steam per hour, and an equal weight 
of feed-water reheated, with a storage capacity of 35,000 lbs. of 
heated water. 


PHYSICAL SOCIETY. 


MEETING HELD NOVEMBER 27TH, 1903. 
Dr. В. T. GLAZEBROOK, F. R. S., President, in the chair. 


Mr. Horace Darwin exhibited an electric thermostat. The vessel, 
the temperature of which is to be maintained constant, is surrounded 
by oil contained in a bath. In the oil are placed two heating-coils, 
through which electric currents pass. By automatically controlling 
these currents, the temperatare of the oil, and consequently of the 
inner vessel, is kept very nearly constant. The control is effected 
by means of a Wheatone bridge in the outer oil bath. This bridge 
has two opposite arms of copper and two of maaganin, so that it is 
only balanced at some definite temperature. Its deviations from 
balance affect the position of & long horizontal boom attached to the 
suspended coil of a galvanometer. The position of the boom deter- 
mines the greater or less descent оѓ a "hit or miss" arm which is 
periodically raised by а rotating cam, and can only fall to its lowest 
position when the galvanometer-boom is to one side and allows it to 
pass; this position of the boom corresponds to a fall of temperature 
of the controlling bridge. Thus the position of the “hit or miss” 
arm at its lowest position depends on the temperature, and it is the 
variation of this position which regulates the amount of current 
passing through the heating coils. When the hit or miss" arm 
is at its highest position the galvanometer-boom is absolutely free to 
move to its position of equilibrium. At every rotation of the cam 
the hit or miss" arm is lowered, and if it passes the galvanometer- 
boom a key is closed and a current passes through the inter- 
mittent" heating coil The current passing through the 
“permanent” heating coil is also automatically regulated; if there 
is not enough heat passing into the oil this current is gradually 
increased. 

Mr. A. P. TROTTER said that it was possible to keep a temperature 
constant within 41," C., but it was very difficult to determine the 
temperature to that degree of accuracy. In high-class resistance 
measurements with a Carey-Foster bridge one of the greatest 
difficulties was with regard to the temperature, which must not only 
be constant but also capable of exact determination. In the 
constant-temperature room at the Board of Trade Standardising 
Laboratory the temperature varied by less than }° C. from day to 
day, and he would like to know the greatest accuracy obtainable 
with ordinary devices in such a room before considering the intro- 
duction of the complicated instrument shown to the meeting. 

The CHAIBMAN ваїй he had recently been trying to solve а some- 
what similar problem by making use of a horizontal boom, attached 
to the suspended coil of a galvanometer, for making and breaking a 
circuit. His object was to regulate a current of the order of 50 
amperes. \ 

The AUTHOR said that a thermostat supplied to the Cape Obser- 
vatory was capable of keeping the temperature within IU C. for a 
period of eight hours. ' 

A paper “On the Occurrence of Cavitation in Lubrication ” was 
read by Mr. 8. SKINNER. The experiments described in the paper 
arose from an observation made when determining the refractive 
index of a liquid by means of Newton's rings. When a liquid is run 
into the space between the lenses, if the upper lens be rolled on the 
lower, the observer sees following the central dark spot а crescent- 
shaped space. This is a vacuous or vapour-filled space, for when 
the motion of rolling ceases the liquid flows into the space and com- 
pletely filla it. The inflow of the liquid depends in some way on 
the viscosity, and the effects are more pronounced when a more 
viscous liquid is used. In ball bearings completely immersed in 
oil, the experiments show that there must be a'small cavity near the 
point of nearest approach of each ball to its neighbours, and also to 
the surface on which it is running. As the friction of the bearing is 
the viscous friction of the oil, it follows that the friction must be 
considerably reduced by the formation of these cavities, which are 
filled with relatively non-viscous vapour. 

Mr. W. A. Paice asked to what extent cavitation was going on in 
an ordinary round bearing or in the slide valve of а locomotive, and 
suggested that the views of engineers upon the subject of lubrica- 


tion migbt require considerable modification in the light of the 
present paper. 

Mr. C. V. Boys said that, in the author's experiments, cavitation 
was produced by the approach of two surfaces on one side of their 
line of contact and their recession on the other side. He thought 
that, in the case of any cylindrical bearing, the rate of approach and 
recession would never be great enough to produce cavitation. The 
case of ball bearings, when using а thick lubricant, was different, 
and cavitation might occur. If it did, it would occur behind the 
point of contact, and although the production of cavitation in- 
volved a lossiof energy, he questioned whether it did any appre- 
ciable harm. 

Mr. R. APPLRYARD said that if cavitation occurred in a cylindrical 
bearing, the cavity would form between the two surfaces which 
were next coming into contact. If the surfaces were smooth, 
little harm would ensue ; but if they were rougb, the occurrence of 
cavitation would be detrimental, for it would result in direct 
contact. 

Prof. R. THRELFALL then exhibited and described the following 
instruments which he has used in the testing of electric generators 
by air calorimetry :—(1) A “hot-wire voltmeter,” accurate to 4, volt. 
The wire in this instrument is very fine, and special precautions 
are taken to keep the tension on it constent, so that the elongation 
measured is due only to the expansion of the wire caused by the 
heating effect of the current. (2) A “ Pitot tube” for the measure- 
ment of air velocity, the velocity being proportional to the square 
root of the pressure prodaced in the tube. (3) A “ Manometer” 
for determining pressure differences in Pitot tubes with accuracy. 
The instrament is reliable to 001 mm. of water-pressure. (4) A 
multiplying pressure gauge in which the motion of a float or ball is 
used to operate a finger moving round a dial. The dial is divided 
in such a manner that the square roots of the pressure differences 
are read off. Air velocities аге therefore given directly. 

Mr. DUDDELL, referring to the voltmeter exhibited, asked if 
there was any trouble with regard to the temperature variation of 
the resistance of the wire. In using the instrument with large 
alternating currents it was necessary to use a standard shunt, and 
difficulties then arose, because of the fact that the self-induction of 
& shunt, formed of straight bars and capable of carrying the 
necessary current, was comparablo with its resistance. It might be 
possible to get a satisfactory shunt by doubling the bars upon them- 
selves to reduce the self-induction. 

Prof. THRELFALL said that there was no difficulty with regard to 
changes in temperature of the room, because they only altered the 
zero of the instrument. He had calculated the self-induction of 
the bars forming his shunts, and had come to the conclusion that it 
was negligible. Experimentally, he had found that it could not 
produce an error of 1 per cent. It might be possible to so design a 
sbunt that the mutual induction of its parts would balance the 
self-induction to a certain extent. 


NOTES ON ENGINE DRIVING IN ELECTRIC 
LIGHT STATIONS. 


By F. T. CALLIS. 
(Concluded from page 971.) 


SyNCHRONISING AND RUNNING. 


IN continuous-current stations, when a plant is to be put on 
load, all that has to be done by the driver is to run the 
engine up to speed; the machine switch is then closed, 
and the engine governor adjusted to take up the load. 

But when, as in an alternating-current station, the plant 
has to be first brought into synchronism, the speed having to 
be so adjusted that the field magnets are moving past the 
armature coile, or vice versd, at exactly the same speed as in 
the machines already on load, the matter is not then 80 
simple, and requires considerable practice before a man can 
bring up а machine smartly. 

Every driver, under these conditions, should be made 
acquainted with the phenomenon of “ phantom poles,” as it 
is of great service to him if the engine he is bringing up 18 
во situated that he cannot see the pilot lamp on the switch- 
board. 

If the light from an arc lamp, fed from the alternators on 
load, falls on the revolving poles or coils, instead of them 
appearing just a blurred maes as they would in the daylight, 
clearly defined images of these appear, exact in size, shape 
and number. | 

If the machine happens to be running exactly ш 8yn- 
chronism these images appear stationary, although the 


‘actual parts may be making many hundreds of revolutions 


per minute. | 
Further, if the speed is slightly below synchronism the 
images will be seen slowly moving , backwards in the 
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reverse direction to that of the wheel, whilst if the speed is 
correspondingly fast, they move forward in the direction of 
rotation. 

Now, as to the manner in which a plant should be brought 
into synchronism ; the whole secret lies in realising the fact 
that the speed of a fly-wheel weighing, perhaps, 35 or 40 
tons, cannot be changed as quickly as the quantity of steam 

passing into the engine to drive the wheel. 

The majority of men in handling engines, fail to realise 
that if they open the stop-valve a little more, the engine does 
not increase its speed instantly. 

hen it is seen, either by the pilot lamp beginning to 
show long periods of brightness, or by the phantom poles 
only slowly moving backwards, that the engine is nearly in 
synchronism, then leave the valve alone, and the engine will 
slowly come up to its correct speed, at any rate, near enough 
to admit of the machine switch being closed with safety. 
Just sufficient steam is required to drive the engine at 
synohronous speed, but if à man keeps opening his valve 
until that speed is reached, the engine will run right past, and 
then have to be brought down again. 

Farther, steam should never be given to the engine in puffs, 
by opening tbe valve and quickly closing it, in order to 
effect a slight increase of speed, as this may result in the 
correct speed being attained momentarily, but just as the 
machine switch is closed it falls again, causing possibly a 
serious electrical disturbance between the machines. 

What is wanted is that а man should handle an engine 
not only with his hands, but also with his head ! 

If a machine is coupled on to the switchboard, but is 
only lightly loaded, and the engine should show a tendency 
to ** hunt," this can often be checked by throttling the steam 
at the stop valve, until the load rises. 

. On load the piston rods should receive а good deal of the 
driver's attention, and should be well swabbed every 
20 minutes or half an hour. 

A hot rod, especially if fitted with metallic packing, is 
liable to do à great deal of damage, the packing sometimes 
being melted out and running up the whole lot solid with the 


There is also а danger of bending the rod, as, if the 
heating takes place on one side only. this side never, upon 
cooling, contracts to the original length but remains а 
fraction longer, often sufficient to make the rod afterwards 
a constent source of anxiety. "This same effect of distortion 
occurs when crosshead and crankpin brasses become badly 
heated, the sides of the brassee invariably closing in on the 
pin, во intensifying the trouble and sometimes irretrievably 
damaging the pin if solid brasses are used. 

One of the great advantages of white metal bearing sur- 
faces lies in the fact that when heated the metal may even 
be melted out, but the pins do not suffer. Another evil 
resulting from brasses being run hot, whether the bearing 
surface is brass or white metal, is that the hard polished skin 
formed by continual running is broken, and no really cool 
working of that particular part will be obtained until another 
such skin has had time to form. | 

If any of the piston rod or valve spindle glands in open 
type engines are leaking, every care should be taken to pre- 
vent the water dropping into the oil cups on the engine 
motion, as through this the oil is washed out and never 
reaches the pins. The writer has known of many hot top 
and bottom ends, caused through nothing else but leaky 
glands. | 

It will be found that enclosed engines, as a rule, work at 
a very high temperature, in spite of the presence of distance 
pieces, the oil in the tanks sometimes being 130° or 140° F. 
after a few hours’ run, with an engine room temperature of 
. about 80° F. Having reached this point, however, there will 
be no farther appreciable rise, and experience will soon indi- 
cate the normal running conditions. 


CONDENSERS. 


The enormous saving in water and coal effected hy con- 
densers makes their use almost imperative in a large central 
station, and this saving is further increased where arrange- 
ments are made for the condensed steam to be pumped back 
into the boilers. | 

Of the many types of condensers extant, the most generally- 
used form is either; the surface or “ jet ° condenser, the 


conditions of the available water supply determining to 
great extent which is installed. K 
As mentioned previously, the great danger connected with 
a jet condenser is the risk of the water backing up into the 
engine cylinder from the jet dome, if the pumps fail. 

This is guarded against as far as possible by inserting a 
non-return valve in the exhaust pipe near the condenser, and 
‘this valve should be closed and opened every day to ensure 
reliable working. 

In jet condensers of the Worthington type trouble is 
frequently experienced through the pumps working in 8 
jerky, uneven manner, caused by starting the pumps too 
quickly before opening the water supply valve, the pum 
becoming charged with air which cannot get away. The 
pet cocks will show which end of the pump is affected, and 
then, by opening the by-pass valve, which allows water to 
pass from the discharge side back to the pump barrel, the 
air is displaced. If this does not answer, slow the pumps 
down as much as possible without risking losing the vacuum, 
and open the water valve wide. This floods the condenser, 
and very effectually removes all the air, after which, when 
it is seen the pumps are making their full stroke, they can 
be increased in speed, and the water valve adjusted. 

Where the water supply is limited and has to be used over 
and over again, metal valves have to be substituted for 
rubber in the condensers, as the high temperature resulting 
very soon ruins the valves, and the maintenance of even a 
moderate vacuum becomes almost impossible. 

With metal valves the limiting temperature is reached 
only when the injection water is already so hot as to be 
unable to take up the heat contained in the exhaust steam. 

With surface condensers the loss of the vacuum is а more 
serious and troublesome occurrence than with a jet con- 
denser if caused by failure of the water supply. 

The hot tubes quickly evaporate the circulating water 
which may remain in them, and pressure is formed which 
prevents the pump again getting hold of the water, the head 
and bucket valves being kept closed ; moreover, there is con- 
siderable risk from the existence of any pressure, however 
slight, of bursting the ends out of the chamber. Under these 
circumstances, the only thing is to open the snifter valve 
on the pump to allow the steam and water vapour to 
escape, and let the condenser cool down. Оп starting 
again, keep the snifter valve closed until it is seen that the 
pump is drawing water freely, when it must again be opened, 
as, if left shat, more water may be forced into the condenser 
than the discharge can carry away, resulting in heavy vibra- 
tion and possible fracture of the pipes. | 


ANNUAL DINNER OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


THE fifteenth annual dinner of the Institution was held on 
Wednesday evening last week in the Grand Hall of the 
Hotel Cecil, the President, Mr. Robert Kaye Gray, occupying 
the chair. The occasion was a record one, the hall being 
completely filled, and the proceedings passed off with the 
greatest success. There were about 500 present, and the 
guests included Mrs. Hertha Ayrton, Lord Claud Hamilton, 
Lord Monkswell, Lord Reay, Lord Biddulph, Sir W. H. 
White, Sir Norman Lockyer, Sir W. Ramsay, Sir A. R. 
Binnie, Sir J. Wolfe Barry, Sir W. de W. Abney, Sir 
Guilford Molesworth, Sir О. J. Owens, Sir J. F. Bridge, 
Major-Gen. W. Т. Shone, Col. J. J. Mellor, Col. G. 
Henderson, Col. R. M. Ruck, Col. W. Pitt, Lieut.-Col. 
H. A. Yorke, Capt. W. Barker, M. E. Hospitalier, the 
Hon. А. Brodrick, Dr. J. Н. T. Tudsbery, Dr. W. A. 
Tilden, Dr. J. Larmor, Dr. B. A. Whitelegge, Messrs. 
J. Ardron, E. Worthington, Leslie Robertson, J. G. 
Colmer, D. Howard, L. A. Atherley-Jones, J. Y. Buchanan, 
J. P. Barker, A. Carpmael, К. B. Murray, W. Weaver, 
R. W. Wallace, A. C. Ellis, O. R. Bury, J. F. S. Gooday, 
F. W. Pixley, W. E. Soar, J. C. Inglis, and other dis- 
tinguished gentlemen, besides the majority of the Members 
of Council, chairmen of local sectione, and other members of 
the Institution. UE E NN 
The menu left nothing to be desired, and an excellent pro- 
gramme of music was performed by the Imperial Orchestra. 
After the President, in brief and appropriate terms, had 
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proposed the loyal toasts, which were duly honoured, the 
Right Hon. Lord Monkswell, chairman of the L. C. C., proposed 
“ The Institution of Electrical Engineers,” coupled with the 
name of tbe President, Mr. R. K. Gray. Lord Monkswell 
regarded electrical engineers as the spoilt children of 
science, and referred to the immense importance of elec- 
trical energy nowadays. 
announced the receipt of а telegram conveying the greetings 
of the Italian Electro-Technical Association to the company, 
and expressed the pleasure felt by the Council in welcoming 
‘the presence of numerous authorities on the subject of 
education, and representatives of important railway com- 

ies. After referring in terms of warm approval to the 
manner in which the L. C. O. was converting the tramways to 
electrical working, the President remarked that the seme 
commendation could not be applied to some of tbe smaller 
undertakings of the Council. The attempt on the part of 
the large Government departments and municipal authorities 
to become “ universal providers" tended to retard progress, 
and to check the spirit of invention. The high-speed engine, 
the Parsons turbine and other improvements due to 
independent thought, were developed to meet the needs of 
the electrical engineer, who had not suffered from too much 
standardisation. Care must be taken that educational 
methods also were not subjected to excessive standardisation. 

Mr. J. Swinburne then proposed the toast of “ Railways 
and Telegraphs.“ Remarking on the great importance of the 
former to the national welfare, he suggested that the right 
thing was for every railway to immediately electrify itself; 
but unfortunately it seemed to be the settled policy of 
Parliament to put every possible obstacle in the way of 
enterprising companies, apparently with the object of 
abolishing profits, because they came out of the pocket of 
the public. The telephone might yet be the most important 
rival of the railways; the more facilities were provided in 
towns for ingress and egress, the more people used them, во 
that the traffic problem seemed to be insoluble, but when 
people did all their business by means of the telephone the 
difficulty would be avoided. 

Sir C. J. Owens, general manager of the L. & S.W. Rail- 
way, in reply, referred to the intimate connection between 
railways and telegrapbs, and believed that tbe time was 
approaching when electricity would be the sole motive power 
on railways. The new agent would step into no mean 
inheritance ; the railways of this country annually disbursed 
no less than 20 millions sterling in wages alone. 

Sir J. Wolfe Barry, chairman of the Eastern Telegraph Co., 
stated that more than half of the 225,000 miles of submarine 
cable in the world were in British hands, representing a capital 
of 30 millions sterling, and the number of words transmitted 
between Great Britain and foreign countries was 100 mil- 
lions per annum. A reduction of 60 or 70 per cent. in the 
rates had been effected in the course of a few years. Refer- 
ring to wireless telegraphy, in which he took the keenest 
interest, Sir John Wolfe Barry pointed out that the Eastern 
Co. bad five cables landing in Cornwall, over which, at busy 
hours, 15.000 words per hour were received. Forty cables 
tcuchbed England, and if they were all worked at the same 
rate, 120,000 words per hour, ог, say, 12,000 letters per 
minute, were dealt with. Let them fancy this discharge 
being bomtarded into the ether and being met with an equal 
bombardment from abroad! The proepect was appalling ! 
The subject involved immense difficulties, which were not 
thoroughly grasped by many people. It was difficult to 
measure the services which had been rendered to this country, 
in the short period since 1850, and to the world, by the 
cables, in promoting peace and goodwill—mainly through 
British enterprise. 

Prof. Silvanus P. Thompson briefly proposed the toast of 
„Our Guests.“ pointing out the great variety of the depart- 
ments, societies, educational authorities, &c., which were 
represented there. He referred especially to the presence 
of (M. E. Hospitalier, and to the entente cordiale 
which subsisted between France and this country. Prof. 
Thompson coupled with the toast the names of Lord Claud 
Hamilton, Sir William White (President Inst. O. E.), and M. 
Edouard Hospitalier, President of the Société Internationale 
des Electriciens. The toast was honoured with enthusiasm. 

Lord Claud Hamilton said that electricity was going 
ahead too fast for ordinary шеп; the chairmen of railwa 
companies must handle their shareholders’ capital wi 


In his reply, the President 


prudence, and hardly dared embark on the conversion of 
their systems to electrical working for fear lest the system 
adopted might be superseded before it was completed. They 
were keeping a keen watch on electrical developments, and 
hoped in the future to be able to adopt electrical working. 
Sir W. White, in his reply, objected to the distinction drawn 
between scientific and engineering societies; pure 
and applied science were of equal importance. It was the 
duty of engineers to regulate the training of engineers, and 
they must not allow pure scientists to dictate to them the 
manner of ita conduct. Не referred feelingly to the death 
of Mr. Herbert Spencer, who was, by his early training, a 
civil engineer. | 

M. Hospitalier, on rising to reply, was accorded an 
ovation. Spesking rapidly in French, he expressed bis pride 
in having been for 22 years a member of the Institution. 

The company then adjourned to the Victoria Hall, where 
а programme of music was performed. The music, however, 
was quite inaudible in the buzz of conversation, which was 
kept up almost until midnight. Undoubtedly the occasion 
touched the bigh-water mark of success and enjoyment. 


ON SOME FICTITIOUS FIGURES SUPPLIED 
BY MUNICIPAL ENGINEERS. 


By E. KILBURN 5COTT, M. I. E. E., A. M. I. C. B. 


Тнк well-deserved wigging given at the recent Parlia- 
mentary inquiry to those who are responsible for making 
up municipal accounts will, no doubt, by its moral weight, 
lead to more correct balance-sheets being presented. It is to 
be hoped also that, in stating any financial details of 
their undertakings, municipal engineers will take the lesson 
to heart, and quote figures which are at least somewhere 
near the mark. Take, for example, the ** Report on Per- 


manent Way Construction and Maintenance," compiled by 


Mr. John Young for the Municipal Tramways Association 
of Great Britain. Amongst other matters connected with 
the track work, Mr. Young asked the straightforward 
question, * What has been your average cost of permanent 
way, excluding bonding, but including all special work, per 
mile of single track.” 

Now, taking at random four municipalities which have 
carried out the work with their own staff, and whose data are 
compiled alongside, in the Tables we get, on page 18 :— 


Per mile single track. 
Newcastle-on-Tyne .. £8,500 
Oldham  ... dk £8,400 
Manchester ... £4,100 
Rochdale ... ў а у &6,200 
Again, on pages 17 and 20, we find 
Hull... - A isi iss *. £5,750 
Huddersfield £4,055 
Halifax 80 ves M £4,820 
Plyucuth ... vee T £5,900 


On the face of it, these figures for Manchester, Hudders- 
field and Halifax are much wo low, and there appears to be 
no excuse for such figures being put forward, because the 
majority of the replies appear to have been sent in correvtly. 

The fact is, matters appear to be so lax financially in the 
affairs of some municipalities, that the engineers do not seem 
to know when they have got inclusive figures. 

Lighting, watching, general charges and use of plans 
required for laying tramlines will cost a contractor at least 
£300 a mile, and it is probable that on the lavish system on 


` which corporations work the cost is much more. . Again, in the 


case of paving, the methods of corporations are not as others 


are. Aberdeen, for example, where setts are probably cheaper 


than anywhere else in the country, gives its cost as £6,000 

г mile of single track, whereas Dundee is down at only 
£4,628, clearly another impossible figure. 

To say nothing stronger, it is not courteous to treat Mr. 
Young's queries in this way, as it throws doubt on the whole 
of the data, and reduces the value of what is otherwise a 
most, useful report. | 

The question is, What is to be done about the matter ? If 
a company's engineer sends in bogus figures and they are 
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found to be wrong, he is carpeted; but who is to give the 
municipal engineer a talking-to ? 


Being employed by Councillors who know nothing of the 


business, and who probably never ree a technical journal, the 
municipal engineer appears to be in an extraordinarily 
favourable position—for himself. He is apparently unsack- 
able and uncorrectable, and he has only to get married or 
get another berth elsewhere to have lavish praise and sub. 
stantial presents showered on him. The municipal engi- 
neer is undoubtedly the spoilt child of the profession. 


w!!! A 


THE 8T. MARYLEBONE BOROUGH 


| COUNCIL. 


Events which took place last week sbow that whereas the 
Metropolitan Electric Supply Co. are determined to assert 
their legal rights in connection with the sale of part of their 
undertaking to the St. Marylebone Borough Council, the 
ratepayers in that district are waking up to the real terrors 
of the situation. It is not tco much to say that they are 
threatencd with a financial loss, which, if it does not reduce 
them to bankruptcy, will impose an enormous burden upon 
their district for many yearsto come. 

Let us 1ecapitulatc, in as few words as possible, the facts 
which have led up to the present position. In February of 
the present year it was decided in arbitration proce dings 
that the Council must pay to the company the sum cf 
£1,212,000 for that part of their undertaking which 
supplied the borough of St. Marylebone with electric light, 
the purchase to date as from December 31st, 1901. In 
addition to this the Council was ordered to pay the costs of 
the proceedings, which amountcd to some £70,000, and an 
ndditional sum of £100,000, this being the capital expended 
by the company in the district during 1902 and 1903. Of 
the sum of £1,212,000 above mentioned, £1,000,000 repre- 
sents the figure at which the arbitrator estimated the good- 
will of the company, i.e., the discounted value of the profits 
during the 30 years from 1901 to 1931, when the company’s 
provisional order expires. 

The Borough Council applied to the London County 
Council for the necessary funds to complete the purchase, 
but was refused, and the Local Government Board and the 
Board of Trade have refused to interfere. In these circum- 
stances, no rate having been levied for the purpose of dis- 
charging the debt, the company were compelled to apply to 
the Court of Chancery for а decree of specific performance. 
An order was granted some time back to the effect that the 
money should be handed over on Decemb:r 31st, 1903, with 
liberty, however, to the Council to apply for ап extension of 
time if necessary. Ап application for this purpose was 
made last week to Mr. Justice Duckley. From the report 
of what took place on the application (which is published in 
another column of the present issue). our readers will 
readily understand the present state of sffairs. A decree for 
immediate payment would compel the Council to levy a rate 
of 208. in the £! Influenced by the fact that this would 
be ап oppressive burden to the ratepayers, the judge granted 
а further extension of time upon terms. 

In the course of his judgment he said: —“* Further capital 
expenditure on the undertaking is necessary, and by their 
statutory obligation, and the order of the Court, the com- 
pany have to go on spending money, and they say it is not 
reasonable that they should have to raise more capital by 
going to their bankers, and that they ought not to be out of 
pocket by spending money on the Council's property. "They 
ask, therefore, that £60,000 in respect of past capital ex- 
penditure be repaid to them within а short time. "That will 
require a rate to be made of 9d. in the £, and the payment 
must be made a term of the order." 

In granting the further. extension, his Lordship was in- 
fluenced by the fact that the Council is about to apply to 
Parliament in tbe next session for borrowing powers to raise 
the necessary sum. 

We have often commented upon the fatuous policy which 
has landed the municipality in this extraordinary position. 
It imagined, no doubt, that the profits of the company 
should be devoted to the relief of the rates," little thinking 


that interes& upon the capital expenditure necessary to 
acquire the profit-earning undertaking would swallow up all 
the prospective profits and involve a loss as well. Now it 
has to choose between an appeal to Parliament for leave to 
sanction the loan; an appeal to Parliament to release it 
from the contract altogether ; or a compromise with the com- 
pany. Hach one of these courses must involve loss to the 


In the first place, assume that the loan is granted. The 
annual profits of the company, upon which the Couucil may 
rely in years to come, have been roughly estimated, буа 
business man, who contributed an article to the Jimes of 
December 10th, at £55,000. Thesum necessary to pay interest 
at 4 per cent. and provide for the sinking fund is estimated 
by the same authority at £105,000 per annum. The 
balance of £50,000 must come out of the rates. Thus, for 
the privilege of having municipal electric light, the 
inhabitants of St. Marylebone will have 94. or 10d. added 
to their rates! Is it conceivable that Parliament, in its 
wisdom, will pass an Act which will place a liability of this 
kind upon a district which includes amongst its ratepayers 
а large number of persons to whom the present rates are a 
heavy burden ? : 

If, as may perhaps be the саке, the Legislature refuse to 
Sanction the loan, it cannot in justice to the company 
annul the contract without providing for compensation to 
the vendors. The sale of their undertaking was not of the 
company's seeking ; it was decreed by an Act passed at the 
instance of the Council, and Parliament (although all- 
powerful) cannot now deprive the company of their victory 
in the arbitration proceedings. 

If the loan is refused, and unless the contract is annulled 
by Parliament, it would seem that the Council is at the 
mercy of the company. А local authority may be ordered 
by the Court to make a rate for the purpose of satisfying a 
judgment within six months after the judgment is obtained 
(К. v. Rotherham Local Board, 8 E. & B., 906). Again, 
the Crown Office rules provide that any judgment or order 
against а corporation wilfully disobeyed may, by leave of the 
Court or a Judge, be enforced by sequestration against the 
corporate property, or by attachment against the directors 
or other officers thereof, or by writ of sequestration against 
their property. Should this state of things prevail, the rate- 
payers will be no better off than if they had to pay rates 
commensurate with payment of the full amount of the pur- 
chase price to the company. 

Lastly, compromise with the company at this cleventh 
hour can hardly be carried out without some considerable 
sacrifice on the part of the ratepayers. The company's 
business has been disorganised, law costs have been incurred, 
and already a payment of £60,000 on capital account has 
been ordered. All these losses must ba made good before 
the company can be expected to come to terms. 

Yet ** Compromise!"' is the cry of the ratepayers, Ап 
influential deputation appeared before the Council last week, 
and prayed for compromise ; but the Council, as if deter- 
mined to carry on the present extravagant policy as far as 
possible, immediately passed a resolution by 41 votes to 17 
in favour of seeking Parliamentary powers for the grant of 
а loan. 

Whatever the end of this unprecedented chapter in the 
history of municipal trading, it has had the good effect of 
turning public attention to municipal extravagance. 
Although we sympathise with the unfortunate victims, we 
cannot help feeling gratified by this proof positive that 
it is not always advantageous for a municipality to attempt 
to take over the responsibilities of electric lighting. 


ratepayers. 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. TiowrsoN & Co., Electrical Patent 


Agents, 322, High Holborn, London, W. C., and ut Liverpool, to whoin all 
inquiries should be addressed. 
26,074. “Improvements in sound-conveving apparatus, applicable to speak- 
ing tubes, telephones and phonograplis.“ 1. B. HAN. November 200. 


26,083. “Means for automatically preventing the speed of clectric сагв 
from exceeding any predetermined limit.“ 7. Е. Rent and Е. ROGERS. 
November 30th. 

26,088. “ Improvements in electric furnaces.” 
DaLTON. November J0th. 


W. СаАврмо nd J. G. 
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26,112. Improvements in induction motors." К. A. Lixpstrom. November 
30th. 

26,124. “Improvements in apparatus for controlling and operating the 
points of electric railways and tramways." T. B. Stewart, W. H. TURNER 
and R. E. Dixon. November goth. 


26.144. “ Kleotro-magnetically operated apraratus for controlling the inlet 
devices o steam ара gas turbines." T. Reuter. November 30th (Com- 


288, 165. Improvements in electrical elevators.” R. C. Sairn. November 


26,170. “Improvements in or relating to electric switches, or controllers, 
nnd magnetic blow-outs employed therewith.” P. Kink r апа W. ALDERSON, 
November 30th. 


26,174. “Improvements in couplings for electric cables." F. W. HowonTtH. 
(Е. Everhart and J. Dossert, United, States.) November 30th. ( Complete.) 


26,180. ‘Improvement; in electric fuses.” A. HeEPKE and Н. ASCHER. 
Nevember 80th. i 


26, 200. Improved electric generator.” D. Burns and J. M. FLemina. 
December 18%. 


26,208. “J. E. Jaggar's cover for electric tramcars and others." 
J^GGAR, December Ist. 

76,211. “ Multiplex telephony." W. FAIRWEATHER. (W. M. Miner, United 
States.) December 186. 

26,280. “Improvements in or relating to combined trolley arm ard brake 
controllers for electric tramcars." INTERNATIONAL TROLLEY CONTROLLER Co., 
nd J. K Noch. December ist. (Complete.) 

26,241. ‘* Improvements in electrodes for secondary batteries.“ H. LEITNER. 
December 1st. 

26,249. "Improvements relating to telphers, partly applicable also to vehicles 
propelled electrically from a distance.” SIEMENS Bros. & Co., Lip. (The 
United Telpherage Co., United States.) December lst. (Complete.) 

26,248. ''Improvements in telephone transmitters." Р. Ө. RANDALL. 
December Ist. (Comp'ete.) 

26,255. "Improvements in attachment to desk telephone instruments.“ 
Н. P. CILDnERN and N. M. Saus. December Ist. (Complete.) 


96,959 * Improvemente in apparatus or means for regulating or governing the 
tpeed of engincs employed in driving electric current generators." J. Y. 
Јонхком. (The Electricitütg Aktien- Gesellschaft vormals W. Lahmeyer & Co., 
Germany). December Ist. ( Complete.) 


26,267. Improvements in and relating to electric measuring and recording 
devices." C. W. ATKINSON. December 1st. 

26,268. “Improvements in and relating to electrolytic meters.” 
ATKINSON, December Ist. 

26.269. Improvements in or relating to switches for electric current." 
W. P. Thompson. (Н. Schor, France.) December Ist. 

26,278. ‘Improvements in controlling devices for electric motors." G. А. E. 
Kon ER. December Ist. (Complete.) 


J. E. 


C. W. 


26,274. “Improvements in means for ventilating electrical machines." "Tur. | 


Актык GESELLSCHAFT Brown, Воука & CIE. December Ist. (Date applied 
for under Patents Act, 1901, December 16th, 1902, being date of application in 
Switzerland.) (Complete.) 

. 96.256. '*Improvements in or relating to electricity meters.“ W. GEIPEL and 
F. M. T. Lance. December Ist. 

26,291. Safe and improved method of attaching detonators, caps or 
explod: ra to fuse tape or electric wires, making the same water and air-tight.” 
W. H. Epwarps. December Ist. 

26,307. An improved electrical conneotion for clectro-chemical apparatus.“ 
F. J. TRG ND and J. Е. WAK EIN. December 2nd. 


26,378, “Improvements in and means for effecting the regulation of 
arynchronous alternating or three-phase current electric motors.“ J. Y, 
Jounson, (The Elektricitits Aktien Gesellschait vormals W. Lahmeyer & Co., 
Germany.) December 2nd. (Com plete.) 

26,°R0. “Improvements in safety fuses for electric circuits.” J. Y. JOHNSON. 
(The E ectricitats Aktien Gesellschaft vormals W. Laymeyer & Co., Germany.) 
December 2nd. (Complete.) 


26,427. ** Improvements in electro-marnetio controlling gear for electric arc. 


Jamps. electric circuit-breakers, and the like automatic mechanism." A, 
Eckstein and А. E. ANGoLp. December 3rd. 


26,435. “Improvements relating to electrically-actuated mechanism.” L. 
Jacot. December Вга. 


26,119. '*A new form of ammeter and voltmeter.” W. I. BELL. December 3rd 


96,456. “Improvements in insulated electric conductors," THE BRITISH 
TuowsoN-HovsrToN Co, LTD. (The General Electric Co., United Stats.) 
December 3rd. 


26,457. Improvements in insulated coils for electrical apparatus and pro- 
cess of making the same.” Тнк British THoMsoN-HovsroN Co, LTD. (The 
General Electric Co., United States.) December 8ra. 


96,468. “Improvements in insulating electric conductors." THE BRITISH 
TuowxsoN-HovsroN Co., LTD. (The General Electric Co., United States.) 
December brd. | 

26,460. “Improvements in electric rheostats." THE BRITISH THOMSON. 
Носктом Co., Lro. (The General Electric Co., United States.) December ord, 

26,461, "Improvements relating to rotary electric converters," THE BRITISH 
Тномвом-Носктох Co., Lrp. (The General Electric Co., United States.) 
December 3rd. 


26,462. “Improvements in electric атс lamps." THE Britian THOMSON- 
Houston Co., LTD. (The General Electric Co., United States.) December 3rd, 


26,464. “Improvements in static influence electrical machines," THe 
Bririsu THomson-Hovstron Co., LTD. (lhe General Electric Co., United 
States.) December 8га. 


26,465. ‘Improvements in systems nt electric motor control." THE BRITISH 


Тномѕох-Ногѕтом Co., Lr». (The General Electric Co., United States.) 
December 3rd. | 


26,476. ‘Improvements in or relating to electric incandescent lamps.“ 
P. J. H. DRiscoLL and Н. SLEExAN. December 8rd. 

26,488. ‘Improvements in and relating to electrical ignition apparatus.“ 
M.8. NAPIER. December rd. 

26.518. “ An improved cancpy trolley for electric t'&mcars driven on the 
overhead system." J. A. рк Macepo. December 4th. 

26,530. ' Improvements in or relating to mechanism for eleetro- mechanically 
playing pianos, organs, and the like." Н. E. FvoiLL.. December 4th. 

26,533. “Electric heaters and improvements relating tbereto." W. KRAUSE. 
December 4th. 

26,537. ‘* An improved conduit for containinz electric cables and wires and 
pipes and tubes and the like.“ W. HErworTH-CoLLins, December 4th. 

26,598. '* An improved corduit for containirg electric cables and wires ard 
other wires, tubes, and the like primarily intended to be carried along thorough- 
Íares." W. HEPWORTH-CoLLINS. December 4th. 

26,5583. Improvements in or connected with apraratus for electrically 
igniting miners’ safety lamp.“ W. Best, A. Best and R. О. Best. December 4th, 


26.577. “Improvements relating to field magnets for electrical machines.“ 


G. FIN ZI. December ith. 


26,589. ‘Improvements in incandescent electric lamps." A. Bournpos and 
H. C. W. Gipson. December 4th. 


26,003. “ Improvement on electric motors and dynamos.” H. Farrer. 
Dece:nber 6th. 


26,607. * А new combined electric switch, wall socket and plug.” Н. 
RonsrrkTSON. December 6th. 


26,618. A mechanical switch for electric installation of motor cycles.” 
R. G. MEREDITH, December Sth. 

26,659, “Improvements in megneto-electric ignition devices for internal 
epibustion engines." P. Massex. December bth. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 


OVERHEAD EgvirmMeNntT oF EnLkcTRIC. Tramways AND Cane THEREFOR, J. T. 
Pearson. 5,725. March 12th. 


ELECTRIC INsvLATING MATERIAL. P. Staedtefeld. 5,892. March 13th. 
SPARKING PLvGs. W. P, Thompson. (A. Vogel and R. Egg, Switzerland. 
6,893. March 13th. 


CONDUCTORS AND COLLECTORS FoR ELEC TIC RaiLways AND Tramways. D. 
Kempt. 65,938. March 14th. 


BRACKETS FOR ATTACHING ELECTRICAL Devices ТО Desks. А. R. Ferguson. 
6,063. March 16th. 


Sarety Fuses. Н. M. Salmony. 6,110. March 16th. 
TELEPHONE RECEIVERS AND TRANSMITTERS. J. G. Halstrom. 6,605. March 2ist. 


ELECTRICALLY OPERATED RAILWAY SWITCHES AND SIGNALS. A. Needlemann. 
6,516. March 2uth. 


TERMINALS FOR SECONDARY OR ELECTRICAL STORAGE Batterres, E. А. Tun- 
bridge. 7,337. March 80th. 


CONTROLLERS ron ELECTRIC Motors H. N. Stuart. (Date applied for under 
Patents Act, 1901, April 208, 1903, being date of application in United 
States.) 7,451. Macch 81st. 


CURRENT CONTROLLERS. L. Bradley and S. Allen. 7,561. April let. 

ELECTRIC RECEIVER Crocks. J. W. Н. Uyteubogaart. 7,701. April aud. 

Moxornasz AND POLYPHASE ALTERNATING CURRENT MACHINES. W. E. Evans. 
(Allgemeine Eleksnoitéis Geceliechafe, Gerwany.) 7,714. April aud. 

ELECTRIC Motors. A. Kimble and Е. B. Betz. 8,472. April 14th. 


MAGNETO-ELECTRIC GENERATORS, B. P. Remy and Е. T. Remy. 8,488. April Iich. 


TELEPHONE TRANSMITTERS. E. B. Fabnestock. 8,600. April 15th. 
Fork ELECTROPLATING., P. Hubert. 8,079. April 16th. 
ELECTRICAL BURGLAR ALARM, J. Weatherby. 8,690. April 16th. 


ELECTROLYTIC PREPARATION OF PERMANGANATE OF ALKALINE EARTH METALS AXD 
OTHER HEAVY Metats. G. W. Johnson. 8,838. Apru 18th. 

CowTRoLLING Еркстшис Circuits. G. А. Tate and F. E. Newbery. 9,586. 
April 28th. | 

TREATING MATERIALS BY RADIATED OR REFLECTED HEAT IN ELECTRIC FURNACES., 


+ y Howorth. (Trollhattans Klektriska Kraftakiebolag, Sweden.) Y,992. 
ay 186. 


BarrEnv PLATES, J. Bijur. 10,541. May 8th. 


IMPROVEMENTS IN SWITCHES FOR ELECTRIC Circuits. C. E. Hunter and J 
Purvis. 10,691. May 9th. 


ErrcrRICc Dynamos AND Motors. N. Н. Edgerton. 10,788. May 12th. 
Вкгян Horpkis FoR DynaMo-ELECTRIC MACHINES AND ErLkcTRIC Morons. The 


Johnson-L;undell Electric J raction Co., Ltd. (R. Lundeli, United States.) 
11,125. May 15th. 


TELEPHONE Swircu Bonps. Н. Н. Lake. (Communicated.) 11,788. Мау 23nd. 


IMPROVEMENTS IN AND RELATING TO FIELD MAGNETS AND LIKE ELECTRIC. APPA- 
RATUS. 11840. О. Т. Blatny. 


BrakE GEAR FOR ELECTRICAL HoisTING APPARATUS. 
May 23га. 


CoiN-coNTROLLED Locks Fon TELEPHONE RECEIVER. Р. M. Justice. (The 
Convrolter Co. of America, United States.) 12,015. May »6tb. 

ELECTROLYTIC APPARATUS BUCH A8 SECONDARY BATTERIES, J. Y. Johnson. 
(H. B. Ford. United States.) 12,082. Muy 26th. 

Pocket Lanterns. С. Gloerfeld. 12078. May 27th. 

PRODUCTION or ELECTROLYTIC Deposits. E. Maller. 21,294. May 28th. 


TRANSFORMING ELECTRIC WAVES, APPLICABLE TO WIRELESS TELEGRAPHY. F. 
Poraun. 12,48. June 2nd. 


ELECTRO-MAGNETIC MACHINE FOR THE IGNITION OF THE MIXTURE IN ErLosiox 
Morons. G. F. Pichard. 12,516. June 2nd. 


ELECTRIC METERS. Compagnie Anonyme Continentale pour la Fabrication des 
Compteurs a Gas et Autres Appariels. 19,801. June 6th. 


ELECTRIC BURGLAR ALARMS. C. O. Miller. 12,865. June 8th. 

Fuse HEAD For ELECTRIC BLASTINx . F. Render. 13,061. Juoe llth. 
MERCURY CURRENT INTERRUPTERS. R. Otto. 18,098. June lith. 
CLUTCH For ELECTRIC Motors. C. Wust-Kunz. 18,283. June 18th. 


ELECTRIC MAGNETIC CHUCK FOR MACHINE TOOLS. М. Margowski and С. Goriok. 
18,878 June lth. 


ELECTRO-MAGNETS FoR MAGNETIC Ore Extractors. H. J. Haddan. 18,57). 
June 17th. 


ELECTRICALLY OPERATED VENTILATING Fans, H. J. Haddan. (The Bergmann 
Electricituts Werke Aktiengesellschafe, Germany.) 14,106. June 24th. 


COVERS FOR THE Prorecrion oF ELECTRICAL APPARATUS, C. M. Dormen and 
К. A. Smith. 14,256. June s7th. 


Внір'я TELEGRAPH ALARUM, P. Manson. 14,523, June 80th. 
Oir SWITC EG. H. P. Ball. 14,560. June 80th. 

AUTOMATIC CIRCUIT BREAKERS. H. P. Ball. 14,561. June 30th. 
CincviT BREAK ERS. H. P. Ball. 14,562. June 80th. 


MaGNETO-ELECTRIC IGNITING APPARATUS FOR JNTERNAL COMBUSTION ENGINES, 
W. Roos. 15.387. July 10th. 

MacGNETO-ELECTRIC IGNITING APPARATUS For INTERNAL COMBUSTION ENGINES. |. 
W. Roos. 15,338. July 10th. 

VEHICLE FOR CONVEYING ELECTRIC CABLE DRUMS AND OTHER CYLINDRICAL 
Bopies. W. E. Jones, W. R. Jones and W. G. H. Bedwell. 15,929. July 
18th. | 

ELECTRO-MAGNETIC BRAKE FOR ELECTRICALLY-PROPELLED Cars. Н. Seggel 
15.992. July 20th. 

CincviT-.coNTROLLING DEVICES, CHIEFLY DESIGNED FOR USE WITH ELECTRIC 
FLASH 81GNs. H. H. Lake. (Automatic Time Switch Co., United States.) 
16,100. July 21st. 

ELECTRICAL SIGNALLING SysTEMS FOR RaiLways, C. W. Mills. 16,188. July 
21st. 

BIGNALLING APPARATUR WORKED BY ALTERNATING CURRENTS. Biemens Bros. 
and Co. (Communicated.) 16,450. July 25th. 

ACTUATING VALVES, Cocks, ELECTRIC SWITCHES, &c., AT PREDETERMINED 
Times. H. L. P. Boot. 16,698. July 80th. 

HoLDING DEVICES FOR THE COLLECTING BRUSHES OF ELECTRICAL MACHINES. 
G. Breqer, (Electricitats Gesellschaft Alioth, bwitzerland.) 16,208. July 
81st. 


PRINTING TELEGRAPH INSTRUMENTS, C. M. Stiner. 16,878. August Ist. 
TROLLEYS ron ELectric Traction, Н. Н. Lake. (Communica’ed ) 
August 4th. 


STEERING GEAR FOR Motor Roap VEHICLES AND THE LigE. T. Mathewson 
and A. J. Fielding. 17,057. August 5th. 

ELECTRICAL INTERRUPTING DEVICES FOR CURRENTS, PARTICULARLY THOSE OF 
HieH INTENsITY. T. J. Murphy. 18,336. August 26th. 

ACTUATING SWITCHES OR THE Takk. W. E. Evans. (Allgemeine Elektricitate- 
Gesellschaft, Germany.) 18,740. August 3lst. 

ELECTRICAL CONTROLLERS. W. Fairweather, 
United States.) 18,907. September 2nd. 


W. H. Scott. 11,844. 


16,989. 
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ARTIFICIAL SELECTION OF 
| MOTORMEN. 


THERE has been trouble recently on the Mauhattan Elevated 
between the train-men and the owners, on account of an 
ordinance calling for periodic physical examination. Such 
an examination has to be passed when a man enters the 
company’s service, but hitherto no strict and regular watch 
has been kept on the depreciation to which the human 
frame ів as prone as any other complex machine. А strike, 
however, has been averted, and the company has carried 
its point, 

Once more we take the opportunity to impress on our 
British managers their duty to their employers, to the 
public who use their cars, and to the employés themselves. 

No service calls more for the human agents to be in posses- 
sion of unimpaired health and a complete set of senses in 
perfect working order, than the safe carriage of passengers 
through the streets of a town; yet how many of our tram- 
ways can prove by doctors’ certificates that their motormen 
are not afflicted in some non-visible way, so that they are 
for ever menacing the safety of the lives entrusted to their 
care? How many managers indeed take the trouble to put 
probationers through the simplest sense tests? We 
fear that the percentage is very small, Yet what is 
it that stands in the way of such an elementary safeguard ? 
Surely not the cost of the examination, which, even if 
carried out by а doctor independent of the employés’ sick 
club, would cost something trivial like half-a-crown, a very 
insignificant premium to pay for an undoubted insurance 
against accidents. Neither, surely, could it be a lack of 
foresight on the part of a large and usually intelligent 
body of men. The danger must have been коео even 
when the one-horse car held the road. | 

If neither of these, then, is it some vague fear of the men, 
some notion in the case of an existing tramway, that the 
men will resist the test, or in the case of a new-born system, 
that men will not be obtainable under such conditions? If 
none of these things prevents examination, what is it that 
does ? | 

Something blocks progress even if it is nothing more 
than à new scheme involving the payment of money with- 
out tangible, direct, or proveable return, and which has to 
be formulated first, and then placed before the committee 
or the board, and finally put into working order and kept 
there. 

Of course, the committee and the board ought to be 
sufficiently alive to their own interests to know that the best 
results can be obtaiued only with the best material, and that 
nothing but rigorous examination by an рее сап Бе 
depended upon to reveal flaws in material. 

Apart from everything else, it is much more pleasant both 
for the man and the employer, and very much easier for the 
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latter, to sack the man before he is taken on, rather than after- 
wards, if we may use an Hibernicism ; and we are confident 
that the list of dismissals and the spare list will be decreased 
soon after physical examination is introduced. The number 
of applications will diminish, too, во soon as the physically 
unfit know that they have no chance of escaping the doctor. 

Benefit to the concern will result in another indirect way, 
from the fact that à body of sound men uncontaminated by 
defective or degenerate members, is much more likely to 
exhibit а high standard of morals and intelligence than the 


old mixed crowd. 

The present period of depression in trade is a strikingly 
fit opportunity to weed out the physically undesirable, and 
to pick the best out of the distressingly large number of 
unfortunates who have been thrown out of employment. 

The probability of a strike following the adoption of such 
а precaution is remote, because, in the first place, the 
majority of the men will have no cause to fear the scrutiny 
of the doctor, and will be aware of the fact; and, secondly, 
no strike of public servante could succeed without the 

eneral support of the public themselves, who are entitled to 
од that they shall be protected, and who would have 
the sense to see that compulsory physical examination can 
be a hardship only to such motormen as might be sources of 
danger. 

Logically, it follows that, in order to guard the under- 
taking, and the passengers, from drivers who develop some 
prohibitory defect during their service, medica] examination 
of every driver must be made at regular intervals, and it 
was against this that the Manhattan Elevated drivers kicked. 
At 25 а man may be physically perfect, while 10 or 20 years 
later he would not pass the doctor if he had to go to him 
again, although he may believe himself to be as sound and 
as fit to drive as ever. 

Sentimentally, it is hard to get rid of this man, but, in 
the interests of the public, there should be no alternative. 
Knowing the risks, every man should fortify himself against 
the evil day by some form of insurance, and it should be 
possible to do this with, and by the assistance of, the com- 
pany or corporation, if the employers have the best interests 
of their men really at heart. 

The human factor must be reckoned with always in street 
traffic, and it will pay to eliminate uncertainties as much as is 
possible. This can be done by artificial selection only, the 
process of natural selection chiefly now in vogue being of 
much too slow a nature. | 


Jone's New ON another page we give & condensed 
Primary Battery. account of a new cell designed by Mr. 
Jone, of Chicago, by the aid of which it is claimed that 
some 50 or 60 per cent. of the chemical energy of natural 
coal may be recovered as current, the oxidising material 
being eventually the atmosphere. The whole cycle of 
operations involved appears to be somewhat complicated, 
and at least one of the intermediate reagents required, viz., 
nitric acid, is not a particularly nice thing to handle; but 
Mr. Jone states that & new oxidant will shortly be available 
which will be capable of direct regeneration by means of air. 
Although this is not а “carbon cell” in the proper sense 
of the word, for the positive plate is tin, the apparatus 
seems an honest attempt to meet Ostwald's dictum that the 
oxidising agent must be in the place where the carbon (tin) 
is not. The chemical process in Jone's cell is a combustion 
of tin to stannous oxide balanced by a reduction of mercuric 
oxide to metal on the opposite side of a carbon diaphragm, 
the electrolyte being aqueous caustic potash maintained at a 
temperature of 160^ C. It follows from this, using Thom- 
sen’s data referring to ordinary temperatures, that the E. M. F. 
of the cell cannot exceed 1:52 volts for thé oxidation of the 
tin, less 0°66 volt for that of the mercury, or 0°86 volt net ; 


which compares with the 1°05 volts ‘of the ideal carbon cell, 
and the 1°84 volts of the zinc cell. Nevertheless, since 
Thomsen’s value for the heat of formation of stannons oxide 
(not dissolved is alkali) is 70°2 large calories, if it is a fact 
that 3 Ibs. of tin yield 1 Е.Н.Р.-һопг, the internal efficiency 
of the cell becomes 92 per cent. It must be pointed ont, 
however, that Mr. Jone’s thermal estimates for the entire 
process, require revision, because the loss of heat by radiation 
and conduction from a metallurgical furnace certainly does 
not always occur in arithmetical proportion to the tempera- . 
ture inside ; nor is so little as 50 per cent. of the energy of 
zinc manifested as current in common primary cells. Still, 
if we may accept the authority of Dr. Beyenbach, we learn 
that some 6 ozs. of anthracite or 8 ozs. of bituminous coal 
will develop 0'746 Kw.-hour, or 645 large calories; and, 
inasmuch as this weight of coal should yield 1,500 to 1,800 
large calories on combustion, the efficiency of Mr. Jone’s 
complete apparatus should be from 36 to 43 per cent. over 
all, without making any allowance for the wastage of the 
zinc and of whatever oxidant may be employed in the future ; 
that is to вау, assuming the waste heat from the quantity of 


coal mentioned is ample to provide the rest of the necessary 
warmth. | | 


Labour Clausesand САХ it be that the London County 

Foreign Tenders. Council is coming to its senses? That 
question of labour clauses bas been hammered at for years, 
and at last something of an appreciation of the injustice of 
past procedure is really finding its way home to the mind of 
those who have time and time again invited tenders in such 
a way that the foreign manufacturer was especially 
favoured. British firms in getting out estimates have 
had to make provision for unreasonable conditions 
respecting hours of labour, rates of pay, and so on, and 
to do so have increased the amount of their tenders in order 


to.recoup themselves for forced compliance with unusual 
conditions. But the foreign manufacturer may tender low, 
promising anything and everything that may be asked, and 
get the contract, giving a sly grin in his sleeve respecting the 
very remote chances of those labour conditions being com- 
plied with. We are heartily glad to see that an “ inquiry ” 
is about to be made, and we hope that the enlightenment 
which will come as a result of the investigation of Con- 
tinental conditions will lead to a reversal of the old 
procedure. But there must be no incompleteness or half- 
heartedness about the inquiry. The Council several weeks 
ago requested the Highways Committee to inquire as to the 
rates of wages, hours of work, mining royalties, &c., 
obtaining in Belgium and other countries supplying rails 
for the London tramways. The Committee regard the 
matter as one of some elaborate difficulty. Can that be 
their reason for not properly facing the question at an 
earlier date? They suggest sending an expert adviser over 
to make inquiries, with one of the assistants from the office of 
the Council, and add :— 

It will also be necessary to obtain in Belgium and Germany some 
assistance in the way of interpretation and local knowledge, which 
could probably be accomplished by means of introductions. 
Having carefully considered the matter, we have come to the con- 
clusion that this is the only way in which а satisfactory and per- 
fectly independent report can be secured. We do not anticipate 
that there will be any difficulty in obtaining the names of repre- 
sentative firms whose works can be visited, and introductions to 
residents in the particular localities affected. If our proposal be 
adopted, we think that it can be carried into effect at a cost of about 
£150. We may add that we think that the necessary inquiries 
should, in the first instance at any rate, be limited to the dis- 
сіб in Belgium and Germany where the rails in question were 
made. 

We are glad to note that, as announced in опг ©“ Contracts 
Closed columns to-day, two British manufacturers are to 
share between them £80,000 of contracts for tracks, slot and 
conductor rails for some of the Council’s new tramways. 
The Committee’s reasons for recommending this course, after 
making a full comparison of the tenders of the British firms 
with those of foreign works which were able to quote lower, 
but with incomplete compliance with the specifications and 
conditions, are stated elsewhere. 
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TWO NEW FORMS OF ELECTROLYTIC — 
CELL FOR PRODUCTION OF BLEACHING 
SOLUTIONS. 


Br JOHN В. O. KERSHAW, F. I. C. 


In two articles published during 1900 and 1901,* the pre- 
sent writer discussed at some length the electrolytic methods 
of bleaching paper pulp and textile fabrics. In these articles 
the various forms of electrolytic cell which up to that date 
had received industrial trial, for preparing such solutions, 
were described, and in the final sections of these two articles, 
comparisons of the electrical efficiencies of the various types 
of cell, and of the oosts by the old and new methods of 


bleaching, were made. Since the date of the publication of 


the two articles named, little new information relating to 


the preparation of bleaching solutions by electrolytic methods . 


i l i ti 9 : К a 1 i 
has become available for publication, and no new figures for ` the electrodes, The main conductors run alongside the series 


the efficiencies of the cells described two years ago, have 
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Ета. 1.—QENBRAL Vrgw оғ SEVEN HYPOCHLORITE CBLLS 
OF THE FABRIKE ELEKTBISCHR BLEICHAPPARATS, BAVARIA. 


two new forms of apparatus for the production of bypchlorite 
solutions, may not be without interest to readers of this 
paper, although at the moment the industrial and financial 
prospects of such cells and processes may seem to be some- 
what overclouded. 
The first of these new cells for the electrolytic production 
of bleaching solutions is protected by German Patents Nos. 
118,450 and 121,525 granted to the Fabrik Elektrieche 
Bleichapparate in  Pfronten, Bavaria. The following 
description and figures for ita working efficiency are drawn 
from the Elektro-Chemische Zeitschrift, Vol. ix., pp. 142— 
144. and from the Papier Zeitung, Vol. 27, pp. 70—71. 
Fig. 1 shows a general view of a series of the cella, seven 
in number, arranged on the step system, which is adopted in 
working them, ' Each separate unit consists of a horizontal 
with longitudinal narrow channels, in which strips of a 
platinum-iridium alloy of peculiar form are fixed and form 


of ‘plates, and electrical contact with the side or terminal 


electrodes is made, by bent strips of the same alloy. Each of 


the plates is provided with 22 longitudinal channels, and the 
electrodes are so designed and arranged that the total area of 


the cathodic area. 
storage vat at the upper end of the series of plates (вее 
` streamleta, which follow the channels and the electrodes, over 


pumped back to;the upper tank, and the flow over the plates 

is repeated until the percentage of free chlorine has risen to 
the limit desire. ' | 

In the example shown in fig. 1 each plate absorbs 

7 amperes at 100 volts, or about 1 E.H.P., and the seven plates 


plates and the number of electrodes (the plates are worked 
with two terminal electrodes and 20 or more secondary elec- 
‚ trodes), direct currente of an E. M. F. upto 220 volta, and of 
any current intensity can be utilised. A plant of 60 plates, 
each absorbing 20 amperes at 220 volte. would: thus utilise 

360 E. H.P., and would (according to the inventors) pro- 
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Fic. 2— LONGITUDINAL 8807105. 


ATKINS HYPOCHLORITB CELL. 


been published. The fall of nearly 45 per cent. in the value 
of bleaching powder, owing to the collapse of the sales agree- 
ment between the Le Blanc and the Electrolytic manufacturers 
has undoubtedly checked the development of the subsidiary 
industry, and with bleaching powder selling at £3 15s. per ton 
in this country, it is doubtful whether any of the cells for 
producing sodium hypochlorite can compete with the older 
method—in the matter of cost. 

But, as pointed out in the previous articles on this subject, 
hypochlorite of sods, as a bleaching agent, posseeges nume- 
rous advantages when compared with calcium hypochlorite 
as usually sold in the form of “ bleach,” and even under 
the less favourable conditions as comparative costs 
now obtaining in the bleaching industry, there are cases in 


which it would be advisable to employ the more expensive 


salt as bleaching agent. 
Farther, the open competition between the Le Blanc and 


Electrolytic makers, in the opinion of those best qualified to 


judge, is not likely to continue indefinitely, and therefore 

with the lapse of time bleaching powder may be expected to 

return to its old value of between £5 to £6 per ton. 
"Under these circumstances, the following descriptions of 


* The Electrician, June 15th, 1900; The Textile Manufacturer, 
April 15th, 1901. 50 


. duce 1,600 kg. free Ol. from 8,000 kgs. salt, equivalent to 
4,500 kgs. bleaching powder, per 24 hours, The maximum 
limit of free chlorine obtainable in the electrolyte with this 
form of cell is stated to be 30 grams per litre, but it is con- 

, Bidered preferable to produce a solution containing only 


A 9 per cent. solution of common salt is contained in the 
fig. 1), and from this the solution finds its way in a number of 


the plates to a similar storage vat at the lower end. This 
liquor, containing a certain amount of hypochlorite, is then 


produce 11kg. of free Cl. per hour. By varying the number of 


Fra. 3.—-Свовв-Висттои, 


' 


plate formed of a hard black ebonite-like material, provided 


the anode surfaces is 5 to 10 times greater than that of | 


12—20 g/l free Ol, and to dilute this with ten times the 


. volume of water before using it for bleaching cotton or 


. Cellulose tissues. The chief novel features of this form of 


, hypochlorite cell are, the division of the electrolyte into & 
number of streamlets before submitting to the action of the 
current; and the use of electrodes with the surface area 
of the anodes many times greater than the co nding 
cathode surfaces, This second feature is, of course, designed 
with the idea of lessening the reducing action of the 
hydrogen liberated at the cathode, and it will no doubt 

. prove of some value in realising this end. 

Thesecond apparatus for the electrolytic production of bleach 
solutions which has recently been brought before the public 
is the invention of G. J. Atkins, of London, and is pro- 
tected by English patent No. 5,596, of 1901. The 
following details of ita design and working efficiency are 
drawn from the descriptions given in this patent, and in an 
illustrated article appearing in the Engineer of February 

, 18th, 1905. р 
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A: wooden trough of semi-circular cross-section forms the 


cell and is lined first with lead, and then with. carbon 
blocks shaped to fit the wooden vessel; these blocks 
form the anodes of the cell. A wooden cylinder, also 
lead-covered, revolves on bearings placed at the ends 
of this trough, and forms the cathode of the cell. A 
copper collecting ring and brushes at one of the 
bearings supply the electrical connection for this revolving 
cathode. The trough is filled with a 10 per cent. solution 
of sodium chloride, and electrolysis of this solution proceeds 
in the. j-in. space which separates anode and cathode. 


Figs. 2 and 8 show diagrammatic longitudinal and cross-. 


sections of the Atkins cell. The cell with which the 


preliminary experiments have been conducted is 10 ft. in 


length, and the cathode cylinder is 2 ft. in diameter. A 
current of 1,500 amperes at 3:5 to 4 volta is used to operate 
this cell, and a current density of 50 amperes per square foot 
is reported to be obtained. This represents a cathodic area 
of 30 sq. ft. for the submerged half of the cylinder. 

The revolution of the cathode is designed to lessen polarisa- 
tion and reduction by the hydrogen liberated at the negative 
pole, and it is said to be effective in attaining this result. 
No figures are given in the Engineer article, for the electrical 
efficiency of the apparatus, and in the absence of these it is 
impossible to compare its yield of available chlorine with 
that of the cells described in the earlier articles on this 


subject. | | ! 

The yield of the cell designed by the Bavarian firm for 
Elektrische. Bleichapparate is stated to be 1 kg. of available 
chlorine for 4,900 watt-hours (а seven-plate apparatus yields 
1 kg. Cl. per hour). It is useful to compare this yield and 
efficiency with that of the cells described in the Electrician 
on June 19th, 1900 ; and, for the purpose of comparison, 
the table of efficiencies given in that article is reproduced 
here ;— | | | 

"Утвоов AND Енвһат ErriCcIENCIES OF Various Forms ОР 
й HYPOCHLORITE CELL. 


Name о? dell. active ohlorine. 


Corbin 111 | 21 per cent 
Hermite ... 10:2 23 „ 
Kellner 9 4 | 2b " 
Woolf... 75 31:5 „ 
Vogelsang 6'6 | 355 „ 
Pfronten (Bavaria) 6°57 359 „ 
ШЕГШ — Y 


Theoretical figures ... 2:36* 


* The theoretical figures in thé original article, were, by an error in calcdla- 


tion, given as 4'78 E. H. P.-hours, and consequently, although the relative 
positions were correct, all the efficiency percentages were rendered too nigh. .. 


The corrected efficiencies are given in the above table. 


According to the published figures, therefore, the new | 


German cell is the most efficient of the cells in actnal use for 
the production of hypochlorite solutions, and as the special 
features of its construction appear to be based on scientific 
principles, it is probable that the cell will be adopted by some 
of the firms who have decided to instal electrolytic bleaching 
apparatus, Ав already pointed out, however, the economic 
conditions at the moment, owing to the abnormally low price 
of bleaching powder, are prejudicial to the extended use of 
electrolytic bleaching methods. 

_ As regards other uses for hypochlorite solutions, it is 
reported that the Atkins cell is to be adopted in connection 
with a gold-mining scheme in Australia, tor the purpose of 
supplying a solution for leaching the crushed and roasted ore. 
Hypochlorite solutions when treated with sulphuric. acid, 
liberate chlorine compounds capable of dissolving gold. The 
cost of sulphuric acid in Australia is, however, high, and as 
more economical methods of obtaining free chlorine exist, 


the writer is dubious concerning the permanent success . 


in Australia of the Atkins method for treating auriferous 
minerals., Time will show whether this criticism is justified. 


Trowbridge Lighting.—The T.C. has decided to appoint 
Mr. Geo. Pearson, solicitor, and chairman of the Bristol Electricity 
Committee, to examine the proposed agreement with Mesers. 
Prossland &. Frippard, for the lighting of itslarea, 


E.H.P.-hours per kg. | Energy оноу per . 
| cent. 


THE MANUFAOTURERS’ AND CON. 
TRACTORS' ASSOCIATIONS. 


[COMMUNICATED. ] 


THE agreement between the members of the Electrica 


. Contractors’ Association and the Manufacturers’ Association 


has at length been arrived at, after considerable patience 
and perseverance on both sides; and although some of the 
stipulations are laid down with tolerable clearness, the 
agreement lies rather more in the spirit than in the letter. 

If we mistake not, the real strength of the agreement 
rests in the appointment of a joint committee of arbitration. 
If the members of this committee can themselves afford to 
sacrifice their individual and personal interests for the 
general good, much can be done ; certainly, on the first two 
or three decisions of this committee depend whether it has 
the confidence of the community, and no light task, there- 
fore, has been imposed upon them in the adjudication of 
subjects between the contractors and manufacturers. 

As we see it, one of the weaknesses of the contracting 
trade is the ease with which new aspirants to the industry, 
practically without capital, are at liberty to enter the trade ; 
in course of time some of these rise from the ashes of their 
former selves, and develop into bond ‘fide contractors ; the 
others alternate between occasional jobbing on their own 
account and employment by a contractor, both of which are 
a source of weakness to the bond fide contractor. 

It would appear that manufacturers are mainly responsible 
for the creation of the mushroom variety of contractor. No 
genuine contractor who has been trained for his work needs 
the provision of wiring tables, and these, as found at the back 
of some manufacturers’ catalogues, are in many cases the sum 
total of the technical knowledge" upon which the experience 
of the bogus contractor is built. The ease with which goods 
can be obtained, the lending of testing sets, &c., all combine 
to the exploitation of bogus contractors, who probably, in 
their brief and inglorious existence, convince their customers 
in their early fears as to the dangers of electricity, and spoil 
the market for genuine contractors. 

The bond contractor also seeks recognition from the 
higher branches of the profession, and if the selection of 
members of the Contractors’ Association is carried out with 
sufficient care, the recent suggestion of one of our corre- 
spondents respecting the issue of lists of contractors by the 
Contractors’ Association to consulting engineers, may do 
much to uplift: the general status of contracting, when 
probably the recent suggestions as to waste of energy in 


tendering might be judiciously put to the test. It may also 
be urged, with some show of reason, that contractors who 


are members of the Institution of Electrical Engineers, 
might reasonably hope for the recognition by the Institution, 
of contracting, as an important branch of the electrical 
industry. The recent wiring rales prove the interest taken 
in wiring matters by the Ins itution, and the election of 
в representative contractor to the Council of the Institution 
of the Electrical Engineers might be a desirable recognition 


of that branch of the profession which is responsible for 


the efficient and due carrying out of those rules. 

What is a contractor? What is a manufacturer? The 
questions obtrude themeelves at every point in the con- 
sideration of the agreement. Apparently, whether a firm 
considers itself а manufacturing or contracting house, 
depends upon the brauch in which it is engaged at the 
commencement of its business. Viewing the fact that many 
manufacturers do contracting, and many large contractors 
manufacture, we see a constant difficulty with which both 
branches will have to contend. | 

Ав contractors are binding themselves to support those 


firms who are members of the Manufacturers’ Association, it 


follows definitely that they cannot deal with their fellow 


. contractors who manufacture, and apparently what we 


would call à manufacturing contractor is not eligible for 
mémbership of the. Manufacturers’ Association. This has, 
doubtless, not been overlooked, but it will entail a great deal 
of hesitancy on the part of an aspirant to membership as to 
which flag he will swear his allegiance to, though it must 
naturally be assumed that applicants for membership would 
wish to join the Association with which the bulk of their 
work most closely identifies them. 
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An argument which finds some favour, chiefly from the 
contracting side, is that firms engaged in business in both 
branches, and having them run separately, should be at 
liberty to join both Associations, but we opine that the time 
is not far distant when the trade, as a result of its ограпіва- 
tion, will have unravelled many of the entanglements which 
surround it, and the manufacturers and contractors finally 
understanding that their interests are identical, will combine 
their organisations, and unite as the Electrical Association of 
Great Britain and Ireland. Such a body, with the common 
interest of the trade at heart, would be in a position to cor- 
rect any abuses and repress the irregularities freely com- 
plained of on both sides, with sub-sections representing 
the various interests, whether contractors, manufacturers and 
cable and plant manufacturers. The whole matter seems to 
pren, so many involved points, that fusion must in the end 

inevitable, unlees in consequence of the work of the Asso- 
ciations the trade reaches that millennial perfection which 
shall render all such associations unnecessary and superfluous. 


REVIEWS. 


Elementary Telegraphy and Telephony. By ARTHUR 


Свотсн, London: E. & F. N. Spon. 


The author of this book, who is one of the staff of the 
Eagineer-in-Chief’s Office, General Post; Office, and is a 
Silver Medallist in Telegraphy, has done a distinct service 
in compiling the work. Speaking generally, the book may 
be described as a condensation of the well-known “ Preece 
and Sivewright’s Telegraphy,” and it is intended to cover 
the intermediate ground between electricity and magnetism 
proper and the twin subjecte of telegraphy and telephony ; 
for this purpose the book is extremely well designed. The 
general contents are as follows :—I. Magnetism; II. Ter- 
restrial Magnetism—Magnetic Theory; III. Static Elec- 
tricity; IV. Electrostatic Induction—Condensers; V. 
Dynamic Electricity—The Voltaic Cell; VI. Primary and 
Secondary Cells: VII. Resistance, Current and Electro- 
motive Force; VIII. Effects of Current—Galvanometers ; 
IX. Induction; X. Cross-Section— Combined Resistances; 
XI. Joining-up of Cells—Universal Battery System; XII. 
Telegraphy: Single Needle—Sounder; XIII. Relays— 
Double-Current Working; XIV. Wheatstone A B C— 
Steljes Recorder; XV. Differential Duplex; XVI. Bridge 
Duplex; XVII. Submarine; XVIII. The Telephone; 
XIX. Telegraph and Telephone Lines; XX. Elements of 
Testing. 

It will be seen that the ground covered is limited, and yet 
is sufficient to enable those who are desirous of obtaining 
information without too much detail to acquire the same at 
their leisure. Written by & practical man, the information 
given is thoroughly sound and up to date, whilst the general 
* get up of the book is in Messrs. Spon’s usual excellent 
style. We have no hesitation in heartily recommending the 
work. 


Whattaker’s Electrical Engineer's Pocket-book. Edited by 
KENELM EpacuMBE. London: Whittaker & Co. 1903. 
Price 3s. 6d. net. 


This new work is intended to give not merely a 
heterogeneous collection of rules and formulæ, but rather a 
synopsis of condensed and accurate information on each 
subject dealt with, supplemented by references to publica- 
tions containing more detailed treatises. Certain sections 
have been specially written for this volume by authors whose 
names are attached. It is no easy matter to adequately 
review a new work of this kind; but, so far as we have 
been able to discover, the data are correct and abundant, 
and the information on the whole of a useful description. 
Naturally, the book is not faultless, and errs at times in the 
selection of the matter; for example, under the head 
„ Three-wire Low-pressure Direct-current System,” no idea 
whatever is given as to what the system is, what ratio of 
sections is generally employed, or any other practical date, 
while its chief advantage is said to be the fact that it allows 
of storage! It is stated on the next page that 100 cycles 
per second is, up to the present, the frequency most largely 
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in use, but that there is a distinct tendency towards the 
adoption of frequencies of about 50 ; ав a matter of fact, 50 
is the most common frequency. 

However, we have found very few instances of this nature, 
and the more we examine the book, the more we like it. 
Besides the usual introductory sections, electrical tables, &c., 
there are articles on magnetism and electricity ; measuring 
instruments ; dynamos, motors and alternating-current 
machinery (very fully treated); transmission of power ; 
traction; central stations; switchgear; a very useful 
section on estimating, with average prices;  electro- 
chemistry ; and legal information. The index, a very im- 
portant part of the work, is quite inadequate, and should he 
greatly extended : but, nevertheless, the book is unquestion- 
ably a valuable addition to electro-technical literature. 


Calculating Scale: A Substitute for the Slide Rule. By W. 
KNOWLES. B. A., B.Sc. London: E. and F. N. Spon, 
Ltd. 1908. 


This i8 а curious attempt to provide an equivalent for the 
slide rule, in the shape of two adjoining scales—one divided 
logarithmically, the other uniformly—100 in. long, divided 
into strips 5 in. long, which are printed side by side on four 
pages. Calculations are made by adding or subtracting 
lengths, &c., not as in the slide rule by & mechanical, but by 
а mental or arithmetical process. Doubtless, as the author 
states, results can be obtained by this means as accurate as 
those from a four-figure table of logarithms; whether with 
less trouble, as he suggests, is somewhat doubtful, and we 
should certainly prefer a 20-in. slide rule. | 


Patent Office Inbrary Series. 

The staff of the Patent Office Library is indefatigable in 
its efforte to facilitate the labours of searchers, both in the 
Search Department proper and in the excellent library of 
technical literature with which it is associated. To this end 
additions are constantly being made to the above-named 
series, and new editions of the existing guides are being 
issued to keep the contents as nearly up to date as possible. 
We need do no more here than draw attention to the series, 
which includes & guide to the Search Department, and a 
number of subject lists relating to specific branches of tech- 
nology. Those who have occasion to conduct such researches 


cannot do better than arm themselves with the appropriate 


handbooks, which are published at the Patent Office at the 
uniform price of 6d. each. 


Munro and Jamieson's Pocket-Book of Electrical Rules and 


Tables. By J. Munro and A. Jamieson, M. Inst. C. E. 
16th edition. London: Chas. Griffin & Co., Ltd. 1903. 
Price 88. 6d. 


The only way to deal with this inquire-within-upon-every- 
thing seems to be the random shot system. We are not 
prepared to read it through seriatim! We learn from the 
preface that much matter has been deleted ; this is a process 
which, though no doubt painful, is quite essential if a work of 
this description is to be kept up to date. It is most annoying, 
on reference to а formula-book, to find half-a-dozen different 
and discordant rules for ascertaining a desired result; the 


. dictum of the best authority should alone be inserted. 


There is a danger also of descriptive matter entering too 
largely into the work; but the book under consideration 
is remarkably free from this common fault. A number of 
important new measuring instruments and methcds have 
been dealt witk in the new edition, and new tabular 
data relating to the resistances of metals and solutions 
have been added. Modern rermeability tables have been 
inserted,. though Hopkinson’s classic, but now obsolete, 
tables, are still retained in place. 

Turning to the index, we do not find an entry for 
“ Single-phase Motors,” or even for Motors—Single- 
phase.” Looking up Motors—Alternate-current " as the 
nearest approximation, we find (p. 496) :—“ Alternate- 
current Motors.—Motors to work in circuits supplied with 
alternate currents are now a practical success ; for example, 
Mordey’s alternate current machines.“ | 

In the year 1903 we need not comment on this extra- 
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ordinary paragraph—which stands alone. There are, how- 
ever, elsewhere a few pages on polyphase motors. 

We also looked for“ Slide rule“; we regret to find no men- 
tion of this indispensable companion of tlie engineer. 
Next, Power factor," but with a similar result; likewise 
"i Choking coil," ** Welding," * Automobile." These sub- 
]есїв may be dealt with in the volume; we only 
say they are not indexed. “ Booster,” when turned 
up, proves to relate only to the alternating current 
type. We must in justice add that we have sought other 
test references, and found them properly indexed. The index 
i8 the soul of such a work as this, and ought to receive as 
much attention as the text. 

From the foregoing it will be seen that we do not yet 
regard the“ Wee Bookie as perfect; boty we admit that it 
is well on in that direction. 


Watch Repairing, Cleaning and Adysting. By F. J. 
GaRRARD. London: Crosby Lockwood & Son. - 


As far as we are aware, there is no book, in the English 
language at least, which is on precisely the same lines as 
that of Mr. Garrard. No man is so competent to write on 
any mechanical subject like that in question, as one who has 


served an apprenticeship at the trade and has worked at the 


bench, provided, of course, that he has literary talent also. 
“Wrinkles” innumerable are known to the bench- worker, 
and these are seldom heard of by the outsider, to whom, in 
many cares, they would be invaluable. 

The author has included, in the 19 chapters of which 
the work consists, а great amount of matter very concisely 
expressed ; the illustrations аге numerous and very 
clear. The various defects which are likely to be met with 
in watch work are very plainly mentioned, and although 
doubtless the information given is not absolutely complete, 
it is certainly very full. We can confidently say that all 
interested in the subject may possess the book with very 
great advantage. 


The Internal Wiring of Buildings. Ву H. M. LEAF. 
Archibald Corstable & Co., Ltd. Price 38. 6d. 


This work, * revised and enlarged," із the fecond edition 
of the original, published in 1898. The enlargement 
apparently consists of an additional cbapter on electricity 
meters and of certain fittings need for high voltage circuits. 
As for the revision, we cannot state where this has taken 
place without detailed reference to the first edition, but it is 
eignalised to a certain extent by omission as well as by com- 
mission. It was somewhat unfortunate for the author that 
the 1908 revised rules of the Institution of Electrical Engi- 
neers were published at or about the time when his book was 
in the press; but we understand that the publishers bave 
expressed their willingness to exchange any copy of the book 
containing the 1897 Rules for an issue which they have 
prepared since the new rules were published. Presumably 
the references in the book to the old rules will have been 
corrected by the author, otherwise confusion will moet 
certainly result, as the issue at present under review contains 
several statements not quite up-to-date. For instance, on 
p. 59 we are told that **both positive and negative con- 
ductors should not be placed in the same casing,“ — 
although the 1903 rules allow of this being 
done. Again it is said of casing that“ in spite of 
the rival claims of other methods . ‚ it will probably 
hold its own on ac^ount of its cheapness and the ease with 
which it can be fixed." We believe, however, that it has 
been clearly proved that when wires are threaded through 
close-joint conduits (however reprehensible this generally 
adopted system of wiring may be) the cost of installing is 
less than with casing, mainly on account of the labour, We 
are glad to notice that the author plumps for thorough 
work and deprecates the undue cutting of prices at present 
in vogue. H is chapter on Costs and Estimates for Wiring” 
is particularly of interest to the consumer, as is also the 
new chapter on “ Electricity Meters," at least so far as the 
first part is concerned, which contains a locid exposition of 
the various systems of charging. Wedo not much care for 
the system of numbering the illustrations; in the same 


chapter the same number is used more than once, and many 


figures are altogether unnumbered. With the exception of 
this and of a few statements which have escaped revision, 
such as we have indicated, the book can be recommended to 
the student who is leaving college to take up practical work, 
or to the pupil at electricity works, or in a wiring firm. To 
the wireman, pure and simple, it would be of little use, and 
to his * mate" who is learning, none. When Mr. Leaf 
next revises his work, we suggest that it could be greatly 

improved by a more concise and systematised method of 
chapters and paragraphs, instead of what is now rather a 
conversational style. 


ROYAL COMMISSION ON LONDON 
TRAFFIC. 


Тнк Royal Commission on London Locomotion resumed its 
sittings on Thursday of last week at the Westminster Palace Hotel, 
Sir David Barbour presiding. 

Mr. A. J. Норкгнв, the late chairman of the Worke Committee 
of the Marylebone Borough Council, gave evidence on behalf of 
a conference of the Metropolitan Borough Councils of Hampstead, 
Kensington, Paddington, St. Marylebone and St. Pancras. bad 
witness stated that the conference was strongly to the 
posal of the London County Council to amend the Standing en 
of Parliament, under which Borough Councils had the right to 
grant or withhold their consent in connection with tramway 
schemes. They were also of opinion that when street widenings 
were needed for any proposed new tramways, the cost should be 
borne entirely by the tramway undertaking end not one-third only, 
the remaining two-thirds being charged as improvements. He 
would suggest that the L. C. C. should be in the same position as а 
company in promoting tramway schemes. If а company was will- 
ing to pay out of its own pocket for the necessary widenings, the 
Borough Councils should not be placed in & worse position when 
the L. C. C. were the promoters. The effect of a tramway in a busy 
thoroughfare was not to relieve but rather to create greater 
congestion of traffic, especially in the case of a good service of 
of cars, as all the ordinary vehicular traffic was driven to the sides 
of the road. They did not consider that busy thoroughfares, even 
if they formed part of a great main road, should be used for what 
was practically a railway, to the great disadvantage of other wheeled 
traffic. The conference had considered the matter of tube railways, 
and advocated a Standing Committee, mainly composed of Metro- 
politan Members of Parliament, to consider all new schemes of 
tubes or underground railways affecting the metropolis. They 
were of opinion that Borough Councils should have power to construct 
subways under principal thoroughfares at congested pointe, and 
where framways crossed at the junction of two or more roads, the 
tramway undertaking should contribute to the cost of such subways. 
A most frequent cause of the blocking of the thoroughfares was the 
breaking up of the streets by gas, water and other companies. 

Alderman Тугев (Bermondsey) gave evidence as to the main 
thoroughfares in the borough which required widening 

Mr. A. F. Hirrs. chairman of the Thames Ironworke. Shipbuilding 
and Engineering Co., of Blackwall, stated that he was a large 
employer of labour, ‘and had given much time and thought to 
the question of providing the ne travelling facilities for 
workmen in London. In 1901, he, ia conjunction with several 
financiers, promoted the North-East London Railway Bill, and the 
Piccadilly and City Railway Bill, and in 1902 an extension was 
promoted from Hammersmith to Piccadilly, and further north at 
Tottenham and Walthamstow, so as to form a complete system of 
underground railways from Hammersmith vid Piccadilly and the 
Strand to the City, and thence to Walthamstow and Tottenham. He 
had had considerable experience of Parliamentary Committees, and 
he submitted that in many respects their procedure needed amend- 
ment, Through a quarrel between the firm of J. 8. Morgan & Co., 
and the London United Tramways, the Bill which they promoted for 
a through route from the east to the west of London was wrecked, 
although they had spent £80,000 on promoting it. To obviate 
the extravagant expenditure and waste now involved by the present 
system of promoting Bille in Parliament, and for the delays and 
difficulties that were now put in the way of trade enterprise, 
apart altogether frem the legitimate opposition of com- 
peting interests, he would suggest the creation of three 
authorities—an administration authority to deal with the 
existing condition of affairs; a development authority to deal 
with all schemes for the improvement of the existing con- 
dition of affairs, and of a confirming authority to settle finally 
all promotions, whether of private or public enterprise. The 
administration authority should have supreme administrative 
control of all streets, roads and locomotion within the county, and 
should generally administer the roads forthe general convenience 
of the public at large. It would also consider the best methods of 
improving the existing means of communication, whether by 
widening, or relaying, or planting with trees, or making new 
thoroughfares or cutting new connections The development authority 
should consist of seven members, three paid, to be appointed by 
the Board of Trade, a peer and a Member of Parliament, and a re- 
presentative each of the L.C.C. and the City Corporation. That 
authority would deal officially with all schemes, whether promoted 
by private or public enterprise, for the extension and improvement 
of London communications. The paid members shouid devote 
their whole time to the solution of the pressing problems of London 
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‘locomotion. The authority should be possessed of judicial functions 
alone ; they should have no power to initiate new schemes, or to 
finance or in any way to undertake the responsibility of new 

‘development, but they should be empowered to hear all 
suggestions, and they should be authorised to make recom- 
mendations to promoters who appeared before them for the 
purpose of ‘harmonising and co-ordinating independent schemes 
with a view to securing the greatest common advantage in 
the public interest. All new schemes for the betterment of London 

‘locomotion, whether promoted by the administration authority or 
by public or private enterprise, should be brought before this 
authority, and in the event of their approving any scheme they 
should be empowered to issue to the promoters a provisional order 
with such recommendations attached as they might think fit. With 
regard to the confirming authority that should consist of five 
members, being a Joint Committee of Peers and Commons. Pro- 
moters should appear before that Committee in the ordinary way, 
and the ordinary deposits would be required, but the double expense 
of appearing before two separate Committees of the Lords and 
Commons would be avoided. With the establishment of those three 
tribunals it was probable that the best solution of the present per- 
plexed problem of London locomotion would be found. Even then, 
however, the real root of the difficulty would remain untouched ; 
the most pressing question being the adjustment of the respective 
interests of private and public enterprise. 

Witness instanced the case of tramway undertakings, and said it 
was only under special circumstances that the Huddersfield Corpo- 
ration was allowed to work its tramways, thus creating a precedent. 
In view of the fact that since the L.C.C. took over the South 
London tramways, in 1899, they had succeeded in reducing а work- 
ing annual profit of £104,000 to a loss of £4,000, it seemed plain 
that some very prompt interference should be taken for the pro- 

` tection of the helpless ratepayers. Не would suggest thatithe Com- 

missioners should make a recommendation to Parliament that the 

Municipal Purchase Clauses of the Tramways and Electric Lighting 

Acts should be abolished. Those clauses, in his opinion, had 
resulted in England — the homei‘and nursery of engineering enter- 

prise—being years behind such countries as Hungary and Rou- 
mania, whether as regarded electric tramways or electric lighting, 

and it was time that those foundation stones of municipal self- 
aggrandisement, and those stumbling stones to commercial develop- 
ment, should be cast into the sea of oblivion. At the present time 
there was going on a death stiuggle between private and public 
enterprise, and the true remedy for that civil and commercial war- 
fare wasthe co-partnership of private and public enterprise. He 

did not see any insuperable difficulty in creating such а co-partner- 

ship. He considered that municipal bodies needed to be saved 

from themselves, as regarded their extravagance and inefficiency, 
and the moment was opportune for a declaration by the Commission 
on that important point. 

On Friday evidence was given by Mr. W. L. Емрен, Mayor of 
Westminster, who once more advocated the construction of subways 
to avoid street openings. The Town Clerk of Westminster followed 
with evidence bearing in the same direction. 

The Commission adjourned until January 7th. 


A NEW PRIMARY CELL. 


А New form of cell, to which the attractive title of the coal 
--battery " has been given, is described by Mr. Hugo Jone, Bc.B., of 
Chicago, in a recent issue of the Western Electrician. This is an 
apparatus intended to develop electrical energy from coal (vid tin) 
and air (vid nitric acid and mercuric oxide). In its simplest form 
the battery consists of an outer steel vessel containing metallic tin 
as the positive element, a porous cell of carbon containing a carbon 
negative element, mercuric oxide as the oxidant, and an aqueous 
` solution (2: 1) of caustic potash, maintained at a temperature of 
160? O., as the electrolyte. The tin is electrolytically attacked at 
the expense of the mercuric oxide on the other side of the diaphragm, 
falling to the bottom of the outer vessel as stannous oxide; the 
: mercuric oxide is reduced to metal, and sinks to the bottom of the 
porous pot, whence it is withdrawn by means of a siphon. The 
mercury recovered is dissolved in nitric acid, and the mercuric 
nitrate is heated to convert it into fresh oxide ready for farther 
service, the acid vapours evolved being treated with air and steam 
: to regenerate the nitric acid. The stannous oxide is reduced to 
metal in a flat-hearthed furnace by means of coal, and the surplus 
heat from this reduction is caused to effect all the reactions 
previously described. In this way, except for inevitable losses, 
only coal (of any kind) and atmospheric air are consumed, and in 
a somewhat roundabout fashion the current is said to be generated 
. from carbon and oxy : 

‘Systematically arranged, thei plant includes а reverberatory 
furnace for the reduction of the stannous oxide. The products of 
‘combustion pass along fiues, first raising steam in а boiler, next 
. heating а horisontal drum through which a spiral conveyor forces 
the mercuric nitrate, then playing round the sides of the galvanic 
. elements, and finally passing to the shaft amongst the coils of a pipe 

in which the air required to oxidise the nitrous acid and to feed the 
furnace is warmed. The mercury recovered from the cells is forced 
into a closed and jacketed pan standing over the plant, where it is 
treated with nitric acid and steam from the boiler. On opening a 
valve,the mercuric nitrate falis into the drum previously men- 
tioned. The nitrous fumes evolved in that drum and in the pan, 
. ogether with some steam, pass into an adjacent condenser, where 
they are oxidised by means of hot air, yielding nitric acid again 
‘which is collected in a suitable receptacle. 

The cells stand in one of the flues packed for some depth in 
sand or slag wool to insulate them electrically, and all the plant is 


carefully arranged to avoid losses of heat. In each cell the porous 
carbon pot is slung centrally by an insulated joint from the closed 
metallic cover of the outer vessel. Arranged concentrically within 
or around this support is a stirrer for the mercuric oxide within 
the cell, and a set of brushes to remove the stannous oxide from the 
tin electrodes in the outer vessel; these are rotated mechanically. 
There is also а siphon for the removal of the mercury, while the 
oxide of tin falls into a basket. The tin plates hang by an elec- 
trical connection from the cover of the outer vessel, which thus 
becomes the negative pole; the positive pole is the portion of the 
porous pot support which lies within the sleeve that insulates it 
from the rest of the cover. | 

On the assumption that the plant is so large that the waste heat 
of the furnace suffices to heat the cells, the efficiency of the cell 
itself is claimed to be 85 per cent. by the inventor, or 90 per cent. 
by Drs. Thurlimann and Beyenbach (Professors of Chemistry in the 
Monadnock School of Assaying at Chicago). According to Beyen- 
bach, the consumption of the cell is 3 lbs. of tin per E.H.P.-hour. 
The E.M.F. is said to be 1:06 volts, a cell holding 15 “ gallons” of 
liquid yielding 23 amperes with an external resistance of 0 02 ohm. 


Mr. Jone claims that the efficiency of the whole apparatus, in terms 


of the latent chemical energy of the coal burnt, is about 66 per 
cent.; Thurlimann says about 49:5 per cent. Jone's argument as to 


` the ultimate efficiency runs thus:—The efficiency of the reduction 


of zinc compounds by means of coal is about 26 per cent.; of this 
half is wasted in the ordinary zinc cell, whose coal efficiency is 
therefore 1:3 per cent. In the reduction of stannous oxide, how- 
ever, the coal is completely burnt to CO, for CO reduces SnO, but 
not ZnO. The efficiency of SnO reduction is therefore 10 per cent. ; 
but since the reaction proceeds at half the temperature needed for 
ZnO, the loss by radiation, &c., is halved,” and the actual efficiency 


. becomes 10 + 1 = 55 percent. Since, moreover, the SnO from 


the Jone cell is freshly precipitated, it requires only“ half " the usual 
time to reduce it, and во the whole efficiency becomes 55 + A = 
77 percent. Alternatively, the text-books quote about 25 per cent. 
as the efficiency of the thermal reduction of tin stone (5203), which 
makes the efficiency of the new battery 25 per cent. of 85 per cent. 
—16., 21:5 per cent. But the reduction of SnO; requires а tempera- 
ture of 1,000* C., while that of SnO occurs at 500° O.; this again 
halves the loss of heat [and apparently represents the efficiency of 
Jone's a to be 52°7 cent]. Dr. Beyenbach asserts that 


. the 3 lbs. of metallic tin oxidised to the state of stannous oxide 


per . k. r.-hour developed can be regenerated by а consumption 
of z lb. of anthracite or 3 lb. of common coal; and since 3 lbs. of 
common coal are required to yield an equal amount of eloctrical 
energy when a steam engine is employed, " Mr. Jone's battery 
affords the means for saving much fuel.” ү | 

Owing to the fact that several patent applications are still 
pending, certain improvements in the apparatas cannot be described 
at present. The inventor states that he is now able to dispense 
with mercuric oxide as an oxidant, so that the use of nitric acid as 
an intermediate reagent is no longer necessary. The substance now 
employed as depolariser oan be reoxidised directly by atmospheric 
oxygen. The rotating brush for the tin, and the moving stirrer for 
the new oxidant, are no longer required, and several mechanica! 
improvementa have been effected which simplify the construction of 
the whole plant. 


TRAMWAY RATING. 


A QUESTION of unusual interest has recently arisen in connection 
with the distinction between a tramway and a light railway. As 
our readers are doubtless aware, the differences between a tram- 
way” and a light railway” are more real than apparent. They 
appeal more to the legal mind than to the mind of the man in the 
street; for instance, the West London Tramway running to Kow, 


Richmond, &c. is, in all outward appearance, the same as the 


London County Council system to the south of the Thames, yet the 
first is really a light railway, while the last is a tramway in the eye 
of the law. | 

Ав we have said, the differences between a tramway and a light 
railway are mostly legal, that is to say, the procedure under which. 
the necessary powers are obtained is different, and they are worked 
under different statutes, orders and regulations. Once he har 
learnt that any given system is a " tramway " or a light railway, 
the lawyer has but little difficulty in answ: ring elementary ques- 
tions. Certain obscure points, however, do arise from time to time, 
which serve to show the danger of allowing the two systems to be 
carried on under the same conditions, but subject to different lega! 
incidents. We venture to quote the following passage from the 
Law Times :— f 

ч It is not always easy to distinguish a tramway from a light 
railway, but itis highly important to arrive at a conclusion on this 
point, because a light railway is exempt from rating to the extent 
of three-fourths of its total value. An interesting case on this sub- 
ject was argued the other day before the West Riding magistrates 
in connection with the rating of the line on which the Brad ford 
Corporation electric cars are run. The ultimate decision will, no 
doubt, be keenly watched, both by local authorities and tramway 


‘companies, in view of the enormous extension throughout the 


country of these methods of traction. In the Bradford case the Cor- 


_ poration had obtained powers under a local Act to construct а tram - 
‘way from Thornbury to Stanningley, while a syndicate had also 


obtained powers to construct a light railway along the same ronte. 
Subsequently the Corporation took over the syndicate's undertaking, 
and elected to utilise their powers in place of the authority oon- 
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ferred by their Tramway Act. The rating authorities, in claiming 
from the Corporation the full rate on their lines, argued that this 
line was indivisible from the whole system of the Bradford tram- 
ways, there bing no liue of demarcation, the same cars being run 
on them as were run over the tram lines, and the electric current 
being supplied from the same generating station. Further, that 
the Corporation were not entitled to the three-fourths reduction, 
because the lines were not used ‘only’ aea railway. The сорса 
tion, оп the other hand, relied on the fact that the Board of e 
certificate, given at the time the lines were opened, mentioned that 
they were constructed under powers granted by the Light Railway 
Order. The money for laying the lines had also been borrowed 
under the same order, and а separate account made of the capital 
expenditure. Their contention was, ‘once a light railway, always 
a light railway.’ The magistrates held that, although this might be 
a light railway, yet the Corporation were not entitled to the three- 
fourths reduction upon the rate." 

It is difficult to understand the grounds of the above decision. 
From the lawyer's point of view, the fact that а light railway 
happens to run along the highway or street does not constitute it a 
tramway, and subject it to the legal liabilities of a tramway system. 
The difficulty has arisen owing to the fact that for some purposes 
&light railway is treated as an ordinary railway, while for other 
purposes it is treated ав а tramway. Кот instance, an ordinary rail- 
way is exempt from rating to the extent of three-fourths of ite total 
value; in the case under notice, the rating authorities declined to 
take the view that a light railway was for this purpose an ordinary 
railway. The magistrates apparently decided the case on the general 
ground that a tramway which makes use of a part of the road 1s 
lawfully rated at ita full value because the roads are maintained 
out of the rates. They saw no reason why that which is really а 
tramway should be exempt merely because it happens to have been 
inaugurated under a different set of statutes and another procedure. 
We anticipate that the last has not yet been heard of this interest- 
ing case. 


THE FARADAY SOOIETY. 


THE second ordinary meeting of the Faraday Society was held on 
Tuesday, December 8th, in the Library of the Institution of Elec- 
trical Engineers. Prof. A. K. Huntington presided. 

Dr. LEHFELDT gave a short résumé of his paper on The Total 
and Free Energy of the Lead Accumulator.” The most convenient 
form in which to express the concentration of acid in the accumu- 
lator, for the present purpose, is by the molecular function (Z) of 
H$48O, The heat of the reaction (in equivalents) 


(0 $Pb+4PbO,+ HSO. PSO. Н.О 
may then be put in the form— 


d Q 
| X^ aZ | 

where x is the heat of reaction between the pure materials (in 
absence of water) and Q is the heat of formation of the mixture 
Z. HSO, (1—Z)i\H,O. Numerical values of this are calculated from 
the experimental data already in existence for tho range Z = 0 to 
Z = 0°25, and the results shown by a curve. The free energy can 
be put in а similar form. A curve is drawn for it, based on E.M.F. 
measurements, and the latter are compared with the vapour pres- 
pures (р) of dilute H48O, by the thermodynamic relation that takes 
the form 


(F = faraday. 
perature). 

Dr. Occ sent in a short note in which he tested the numbers 
derived from Thomsen’s formula, and compared them with those 
derived from Pickering's experiments. The former all lie below 
the latter, probably because the Thomsen formula does not abso- 
lutely represent the heat of mixture of H,SO, and HO. | 

Dr. LowRY made some remarks on the basis of the sulphate 
фео, observing that sulphating is usually looked upon as a 
“ disease.” 

Dr. LeureLDr, in his reply, said that the adoption of the sulphate 
theory was justified by the fact that measurements of the changes of 
weight in the Pb, PbO,, PbSO, and HE, SO. agreed tolerably closely 
with those deduced from the equation given in the paper. Sul- 
phating, however, was not the same as the formation of sulphate 
during discharge, where only a film is allowed to form, and is im- 
mediately broken down by the current. 

Mr. J. A. SUTHERLAND, F. I. C., F.C. S., read a paper entitled 
“Bitumen in Insulating Compositions” (Part I.). The author 
points out that few or no reliable data have been published as to 
the use of bitumen for electrical purposes. The chief source of 
bitumen is Trinidad Lake, where there is estimated to be a quantity 
of 9 million tons, which appears to be renewed to the extent of 
20,000 tous annually. Upwards of 150,000 tons are exported yearly. 
Bitumen is also found in Venezuela, California, and on the shores 
of the Dead Bea; it occurs in some limestone (asphalt) as an im- 
pregnation, about 10 to 15 percent. being present, but it does not 
pay to extract it from this source. Its physical and chemical pro- 
perties and constitution, which are fuily dealt with in the paper, 
prove it to be infinitely superior to gas or coal tar for insulation and 
durability. Care should be exercised in refining; the temperature 
should be regulated, or the results will be injurious both for paving 
and electrical purposes. It is used in cable insulation, and very 
extensively for joint boxes and troughs for “ solid laid” cables. No 


R = gas constant. E = E.M.F. Т = absolute tem- 


specification is, however, in use, and the object of this paper is to 
invite discussion and the views of electrical engineers to assist the 
author in the completion of his experiments, and to enable him to 
draw up a satisfactory definition of bitumen, so that users may 
secure the best results from its valuable non-hygroscopic and insu- 
lating qualities. 

Mr. Gasrzs referred to Roumanian sources of asphalte. He had 
succeeded in freeing pitch from its carbon, which could then be used 
for arc carbons and electrodes, but the pitch still retained too mach 
oxygen to be a satisfactory substitute for bitumen. 

Dr. STEINHART strongly supported the author in his remarks 
regarding the desirability of arriving at some standard tests for 
шше Physical, as well as chemical and electrical testa, were 
required. 

Mr. E. KiLBURN Scorr said that some firms declared that refined 
pitch was as satisfactory as bitumen. Leakage troubles, especially 
where cables were laid round curves, were often caused by the creep- 
ing of the cable—which could be prevented by the use of wooden 
bridges, and was not at all the fault of the filling-in material. 

Papers by Mr. Cowper-Coles and Dr. Perkin were held over, on 
account of the lateness of the hour, until the next meeting. 


LEGAL. 


CowBELL v. THE St. Pancras Borovan Counmcir. 


In the Chancery Division of the High Court of Justice on Thursday, 
December 17tb, before Mr. Justice Joyce, Mr. Huaues, K C., 
applied for an injunction in of an alleged nuisance 
by the defendants’ electric light piene in Great College Street, 
Camden Town, the nuisance being by vibration, noise, smell 
and dust, the dust coming from a refuse destruotor. The learned 
counsel said that the only solution of the difficulty was for the 
Borough Council to buy up the plantiff's house. They had bought 
all the private houses in Great College Street between the works 
and Pratt Street. The nearest point of the generator station was 


. only 40 or 50 ft. away from plaintiff's house. The works were put 
in operation in May last. Complaint was at once made, and 


plaintiff had delayed proceedings from time to time on the repre- 
gentations of the defendants that the nuisance, if it existed, would 
be put an end to shortly. The evidence was very strong as to 
vibration, and it was stated that ornaments in some of the houses 
were shaken by it, and that the vibration interfered with the 
possibility of sleeping. The defendants had three 750-н.р. engines 
at work, and they said there was considerable vibration; but if a 
sufficient time was given them—say, nine months—the nuisance 
would be abated. 

Mr. Justice Joyce: If I grant an injanction, I should have to 
give the defendants some time to remedy the nuisance. 

Mr. YounceEs, K. O., who appeared for the defendants, said that 
if his Lordship granted an injunction, 3,000 consumers would be 
deprived of light, and 22 miles of streets would be in darkness. It 
was the old case of the makers of the engines. They said it took 
time to adjust engines of this sort, and they were having elaborate 
experiments made to put the thing right. Thedefendants had met 
the plaintiffs in the most handsome way possible, and they were 
trying to perform their statutory duties with the least possible in- 
convenience to the public. He was prepared to say that, if the 
result of what they were doing was (һас the vibration could not be 
put right, these three engines would be taken away. 

Mr. Justice Jovom suggested that the сазе was one for an early 
hearing, and, after some discussion, the trial was fixed for January 
19th next. | | у 5 


BROOKER AND OTHERS v. THE URBAN ÉnEkOTBIC SUPPLY Co. 


· Ix the Chancery Division of the High Court of Justice on Thure- 


day (December 17th), before Mr. Justioe Joyce, Mr. Hughes, K.C., 
moved for an injunction to restrain the company from во carrying 
on their works as to cause а nuisance by vibration, smoke and noise. 
The learned counsel stated that the plaintiffs had gone to Wey- 
bridge to live in rural quiet, but they found that the defendants 
were carrying on their worke in such а way as to cause them а 
nuisance. - 

Mr. Youncss, K. C., for the defendants, said the works were com- 
menced in May, 1902, and this was no case for an interlocutory 
injunction. The first-named plaintiff himself carried on a steam 
laundry, and there must be vibration in his works. 

Mr. Hvanzs, K.C., said it had s1so been suggested that the vibra- 
tion came from oil mills a quarter of a mile down the river. 

Mr. Justice Joyce said he would not grant an injunction on the 
motion, which must stand over untilthe trial. He would advance 
the hearing, and the parties could apply to fix a date for the trial. 


Tae NATIONAL, Co. ron THE DISTRIBUTION OF ELECTRICITY BY 
SECONDARY GENEZRATORS, LTD., v. GIBBS. 


THIS matter came before Mr. Justice Farwell in the Chancery Division 


on Thursday, December 17th, for further consideration. Learned 
COUNSEL said the matter came before the Court for further considera- 
tion on the report of the Master as to the damages recoverable by the 
plaintiff company against the defendants, who was the administratzix 
of the estate of the defendant Gaulard, now dead, The judgment 
was on July 11th, 1901, when Mr. Justice Cosens-Hardy ordered an 
inquiry as to damages, in favour of the plaintiff company, from the 
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estate of Gaulard, for breach of covenant by Gibbs and Gaulard, who 
sold to the plaintiff company a patent which was bad. On an 
admitted counterclaim judgment was entered against the plaintiffs 
for £2,581. The Master found damages forthe company for the 
amount of £11,600, payable from the estate of Gaulard by reason of 
the breach of covenant in the agreement. The learned counsel 
asked for judgment for that amount. " 
His LonpsHIP said that, as the executrix did not admit assets and 
did not appear, that could not be done. All he сопа do was to send 
the case back to the Master on the usual administration decree. 
Order accordingly. 


PaTrENT EXPLOITATION, LTD., v. AMEBICAN NOVELTY AND © 
ManmurAOTUBING Co. Lo. 


Ix the Appeal Court last Saturday there was down in the list a 
motion for security of costs in this a It was agreed, how- 
ever, that, as there was an appeal pending in another case, by the 
same plaintiffs, to the House of Lords, the present appeal should 
PAS over to enable the parties to consider the decision in the 
other oase. | 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column. should 
be written on one side of the paper. Free use of fictitious names, §c., 
may be made. Answers are furnished by а duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | | 


"X" wpgITES:—' Your answer to ‘Inquirer’ in your issue of 

^ Novémber 27th is interesting to us, inasmuch as we have a similar 
case to deal with, only in our instance the Town Council: holds the 
provisional order (although it has not yet commenced the 
erection of the necessary plant, and has, by resolution, objected 
to allow us to supply. | 

“ Briefly, the facts are as follows:—A railway company, whose 

Une goes through our property, is anxious that we should supply 
it with current for lighting two stations, paying us a price per 
unit to be agreed upon. | |! 

“ We propose to run bare copper overhead wires (110 volts) to the 
railway company's bouhdary, it dealing with the current on its 
own property. Between our generating station and the railway 
there are no roads, eitber public or private, to cross, and the whole 
of the land intervening is in our holding. The railway company's 
line, alongeide which its mains would lead, both crosses under and 
over public roads by bridges, but it would not, of course, be necessary 
to disturb the road surface in any way. | 

" We shall esteem it a favour if you will state whether, in your 
opinion, we shall be justified in proceeding to supply the railway 
company in the face of the resolution by the Town Council objecting 
to our doing во.” B | 

„It cannot be too often pointed out that the Electric Light- 

* ing Acts confer no monopoly of the supply of electricity iu а dis- 
trict where there happens to be a provisional order. This rule 
applies whether the supply is in the hands of a local authority, as 
^ in the csse put by KX, or in the hands of a company. The effect 
of a provisional order is merely to give facilities for the breaking 
up of roads, and the general carrying out of necessary works, while by 
. way of return to the public the “undertakers,” as the holders of 
the order are usually styled, аге bound to supply current at uniform 
rates to every person in the district. But the undertakers can place 
no restriction upon the supply of electricity by any private person to 
his neighbours; the Legislature never having thought it. wise to 
restrict private enterprise in this way. Of course, if any person who 
. wishes to grant such a supply finds it necessary to cross public 
roads, the local aüthority, provided that it owns the fee simple 
of the road, may interfere by preventing his suspending wires 
. over, or laying them under, the road. But no difficulty of this 
kind arises in the present case. . | 

In the circumstances, the only statutory enactment which X ” 
will have to observe, is Sec. 4 of the Electric Lighting Act, 1888, 
which provides that where in any case any electric line or other 
work may have been laid down in апу . . . . position for the 
purpose of supplying electricity in such a manner as not to be entirely 

. enclosed within any building or buildings, or where any electric 
line or work so laid down or erected may be used for such purpose 
. otherwise than under and subject to the provisions of a license, 
order or special Act, the Board of Trade, if they think fit, may 
. . . . Berve upon the person owning or using, or entitled to use, 
. guch electric line . . . . a notice requiring that such line shall only 
be continued or nsed with due regard to the public safety, and auhject 
to such rules of that purpose as the Board of Trade may from time 
prescribe." 
Regulations of this kind were published in 1897, and а copy of 
` the same can probably be obtained at Eyre & Spottiswoode's, 
London, E.C., for a small sum. In asking for them ' X " should 
. ask for the Regulations made under Sec. 4 of the Act of 1888." 
80 far as we can gather from these regulations, there is nothing in 
_ them which prohibits the use of naked, aerial conductors, provided. 
they do not cross streets. Every aerial line must be attached to 
"supports at intervals not exceeding 200 ft. where the direction of 
the Ипа is straight, or 150 ft. where the direction is carved, or 
. where the line makes, а horizontal, angle at the point of sup 
As an additional precaution, it would be well for X“ to su 
' his plans to the Board of Trade before hé commences to erscf. 


- horizontally. 


| under half the members of the Council are opposed 
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| CORRESPONDENCE. | 
Letters received after first post on Wednesday morning cannot appear 
| until the following week, E 


‚ Deviee for Tightening Vertical Belts. | 

“ Heavy shop” practice has recognised the necessity for 
travellers, and plenty of 'em, and cases now occur where 
the runway of a 40-ton orane is placed at a sufficient 
height to allow a couple of 10-ton ones to be worked on а 
lower separate level. . Where groups of machine tools are to 
be. driven from countershafts in bays where such a service of 
cranes exists, the power transmission problem may be 
aggravated by floor-room being denied to the motors. 

To meet this “ snag,” a similar device to that sketched in 
last week's issue was adopted by a prominent electrical 
concern, the sketch of which will explain itself. Here the 


shortness of the centres (2 ft. 6 in.) necessitated the use of 
the so-called “ silent ” high-speed chain-driving ; and, after 
a lapse of four years since erection, it would be interesting 
to learn whether the vibration, presaged by Mr. Kitchen, has 
been the only trouble experienced. It may be noted that 


' slotted holes in the hinge-plate obviate the necessity for 


slide-rails, “take-up” being effected by means of the 
single square-threaded screw which supports the hinge-plate 


E. Norman Rogers. 


Newark-on-Trent, 
December 15th, 1908. 


Small High-Speed Motors. 


Could you inform me, through your journal, if апу fi ms 
make motors working at 4,000 to 5,000 r.p.m., sizes 10 to 


30 B. H. P. direct current. Any information would oblige. 


J. S. 


Brighton Tramway Extensions. 


In the ELECTRICAL REVIEW for December 11th, “Traction 
Notes,” а note bearing on this subject implies ae just 
pro- 


gress ; but this is not a fact. Eight out of 10 of the 


- aldermen and councillors who are opposing this scheme and 
using the power which is rightly theirs as а saving clause by 
declining to vote, are doing so not because they do not 


believe in progress, but because they feel that the present 
time is premature for any further tram extensions along 
Preston Road, seeing that it will ‘cost from £25,000 to 
£30,000. There is а line already almost parallel with the 


Preston Road, and it is thought that if a line is run along 


the Préston Road, and assuming that a profit of £900 ss 
made, a serious falling off must necessarily take place on the 
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other route, i. e., Baconfield Road. It is for this reason and 
no other, I believe, that about 20 members of the Council 
declined to vote as the only means of stopping this expendi- 
ture, at a time when we are having cer large рн 
looming which must take place. If the Council withdraw 
this scheme and the Bill which they are going to bring into 
Parliament, for another six years, use the £3,000 which they 
tell us the Bill will cost, add to that £2,000 more, and they 
could run the line down the short distance of the Drive into 
the heart of Preston village, which would meet all require- 
ments for the next six years or so, and at the end of that 
time opposition will have vanished, and the time would be 
ripe for trams. But I venture to state that if a poll of the 
town was taken on the matter now, eight out of every 10 
ratepayers, who pay their rates direct, are against this 
extension. 

Now about the indignation meetings ; I myself went to 
several of these meetings, and, as far as I oould judge, it 
must have been the speakers who were indignant, to think 
that, after all their trouble in going round the town with a 
red herring, they could not get anyone to come to see them 
eat it. There was only one meeting in which there was any- 
thing like а full house, and that was at York Place School. 
Some say it was packed. I do not know about this; I can 
only say that a meeting of the unemployed was held in the 
same room the previous evening, and some of the same gentle- 
men who formed the indignation meetings also formed the 
unemployed meeting. This may have been the cause, and at 
this particular meeting а quarter of an hour was allowed the 
opposition to express their views. 

Mautby Hill. 


Electricity the Scapegoat. 


Damage is undoubtedly sustained by the electrical industry 
owing to the statements so frequently met with 1n reports in 
the daily Press of fires, of which the origin is not obvious, to 
the effect that it is believed that the cause of the outbreak 
will be found to be due to the fusing of an electric wire.” 

Such statements are in nearly all cases the outcome of the 
ignorance of an irresponsible reporter ; they have no founda- 
tion whatever, and are corrected in a day or two when the 
real cause has been ascertained. | 

But by then the damage has been done, and frequently 
the correction is not observed by the non-technical reader, 
who has meanwhile decided that nothing will induce him— 
or perhaps more generally her—to install electric light. — 

Seeing the fact that electrical fires are such an extreme 
rarity and, in в properly designed and maintained installa- 
tion, practically an impossibility, I write to ask you, Sir, if 
you cannot suggest some means of conveying this fact to 
your non-technical contemporaries in such a way as will 
induce them to discountenance the publication of the 
damaging remark in sheir reporte of fires, at least until there 
appears to be some evidence to justify its being made. 

The recent regrettable fire at Sandringham, which might 
have had such awful consequences, has of course, owing to the 
reports first circulated as to its probable origin, led me to 
write this letter. : 
К F. W. E. Jones. 
Leamingtou Spa, December 17th, 1903. | 


[Our correspondent will see that we referred to this sub- 
ject in a leaderette in our issue of the 18th inst. We fear 
it is impossible to prevent the dissemination of these false 
reporte, —Enps. ELEO. REv. | | 


Economical Speed Regulation with Continuous Current 
Motors. О 


Let me correct Mr. Frank Broadbent's impressions contained 
in the November 18th issue of the ExxorricaL REVIEW 
relative to the unnecessary elaboration, as he views it, that 
American manufacturers and designers are inclined to take 
in the matter of special systems pertaining to the art of 
independent machine operation by electric motors, — 

The form of motor construction hinted at by the writer 
in the October 3rd, 1908, issue of the Electrical World and 
Engineer seeks to overcome just such extremes and in itself 
does not involve intricacy or complication. Compared with 
the ordinary non-speed variable class of motors of similar 
horse-power at the minimum speed, the cost of construction 


is virtually the ваше, with the additional advantage that 
any range of speed increase is possible, retaining its horse- 
power rating at all points of the speed range. 

As departures become necessary from the ordinary types, 
there arises, depending upon speed reductions, more or lees 
elaboration in the amount of copper and iron. If the con- 
siderations involved in designing a variable speed motor 
were concluded at obtaining the requisite horse-power at the 
lowest speed, Mr. Broadbent’s remarks would be justifiable, 
but such is not the case. Without burdening the subject 
with minor details, the increase of material and weight 
follows directly with reductions of speed, but where variable 
speeds are obtained by field regulation a still greater copper 
weight of the winding is necessary, the copper increasing 
about as the square of the ratio of speed variation. For 
instance, a 5-H.P. motor operating at 1,500 r.p.m. normally, 
to halve the speed (750 r.p.m.) and still permit by field 
regulation to return again to the original speed, 1,500 r.p.m., 
a ratio of variation of 1 to 2, will necessitate that the iron 
be doubled and the! copper quadrupled; to obtain a speed 
ratio of 1 to 8 will necessitate three times the iron and nine 
times the copper. ! 

The construction advocated by the writer involves but an 
imperoeptible increase of material over the non-variable type, 
that is, beyond that required to develop the requisite horse- 
power at the minimum speed. | 

The matter of double armatures or armature surfaces is of 
secondary importance, being wholly an economic considera- 
tion in manufacturing, because of the unrestricted extent 
that wire may be heaped upon one armature division, result- 
ing in corresponding diminution of the field strength, size 
and weight of that magnetic circuit division ; but this may 
be left open to question, implying that there is but the one 
armature. The additional poles include the only elaboration 
incurring extra expense, which is barely noticeable in contrast 
with the direct extra cost for copper otherwise essential. Con- 
trary to Mr. Broadbent’s statements bearing upon the sufi- 
ciency of motors ing a speed ratio of 1 to 2, or 1 
to 8, the trade a matter of any machine tool manu- 
facture will reveal that this range is far from sufficient, other 
than serving for intermediste adjustments auxiliary to 
mechanical changing devices. A machine tool journal 
from which I quote, describes in a manner to be approxi- 
mated, a milling-machine speed range 1 to 80, a shaper 1 to 
20, a spindle boring machine 1 to 20, a lathe 1 to 16, a 
drill 1 to 8. One of the main objects of propelling such 
machines independently by electric motors, is the ease of 
control and manipulation, and the innumerable intermediate 
steps provided for by simple electro-mechanism. 


Albert F. Hemingway. 
Chicago, U.S.A., December 5th, 1908. 


Steam Turbo-Generating Plant. 


Mr. Barker in his letter dated the 14th inst. remarks on 
the amount allocated in our works costa to oil, waste, water 
and stores. І may say that the totals are quite correct and 
іп no way interfere with the works costs per unit, but the 
allocation at the treasurer’s department has not been accurate. 
Mr. Barker can, however, get all the details he desires by 
purchasing, as any other individual can, a copy of the Cor- 
poration abstract of accounte, which will give him all the 
details he desires. | 

| H. N. Thomas, 
General Manager and Engineer. 


Tramways Department, Huddersfield. 
December 17th, 1908. i 


Salaries of Municipal Officers. к 

May I draw attention to the extremely low salaries being 
offered by a number of municipal authorities to officials. 
Particularly is this so with regard to assistant engineers and 
chief clerks in electric lighting stations, One only needs to 
look back throngh the technical papers to see assistant 
engineers advertised for at salaries rarely exceeding £2 per 
week, and sometimes as low as 308. Yet these men are 
expected to have had а thorough training in electrical and 
mechanical engineering, combined with central station 
experience of all kinds. 
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Then as regards chief olerks, one or two have recently 
been advertised for at 30s. and 85s. per week. 

Chief clerks at 30s. рег week !! What is the world coming 
to? It is disgraceful on the part of municipal authorities to 
offer a man about 26 years of age and upwards, with years of 
education and experience, the sum of 30s. per week for his 
services. It is not the money of a dustman or labourer, who 
probably cannot write his own name. 

The trouble is that there are always men willing to take 
these positions, very often in the hope that they may lead to 
something better. But if all authorities start the business of 
getting officials at inadequate salaries, these men who live in 
hopes will always do so. 

To look at the salaries offered, one would think that fat 
pensions were to be given to municipal officers when they 
reach the backwater of life, but at present such is not the 
case 


these words would come forcibly to our minds if we pictured 
an official getting married, dressing respectably, and saving 
up for his old age on about 35s. per week. There are 
enough private firms paying salaries grossly inadequate 
withoat public bodies doing the same. Is it right to offer 
absurd wages just because men are always to be found willing 
to accept ? А man out of work and starving through the 
bankruptcy of his firm would be glad to get work at £1 per 
week, though the position were worth three times the nioney ; 
&nd who could blame him ? No; the responsibility rests 
with the employer. 

We all know that the important consideration with electric 
lighting stations is that they shall pay ; but this is equally 
important with the majority of businesses. 
municipal authority is granted а considerable time to pay off 
capital expenditure for electric lighting purposes. 

There is, unfortunately, always plenty of incompetency in 
business life; but what can be expected with such low 
salaries. Many a man would be an enthusiast at his work, 
but for the fact of being underpaid. You cannot expect a 
man of education to work hard if he is going to receive no 
more money than а dustman. | 

It is earnestly to be hoped that municipal authorities 
will act conscientiously in the matter of salaries to their 
servants, and may the time not be far distant when a scheme 
of pensions will come into vogue. 

Desideratum. 


[Our correspondent’s complaint is only too well founded ; 


we have often drawn attention to this matter, without avail. 
However, “ Desideratum" may console himself with the 
‘comfortable reflection that what is saved from his salary 
goes to relieve the rates . . . by slightly reducing the 
annual deficit.—Ens. ELEC. Rev. ] | | | 


Heating Capacity of Electric Radiators, | 


Me note in your issue of 18th inst., a letter over the 
symbol CR.” We think the gentleman who wrote this 
might have had the courtesy to inform уоп that he had 
-already been in correspondence with us regarding the matter, 
and we had acknowledged the mistake. 

Under the circumstances, we think it is only fair to us 
for you to publish the letter that we sent to him upon the 
subject. | 

| Falk, Stadelmann & Co., Ltd., 
p S G. E. SARB. 

December 21st, 1908. i 
Dear Sir,—We are in receipt of your favour of 11th inst., and on 
referring back we find that for some unaccountable reason our works 
did wire your stove for 800 watts. Owing to the fact that it was 
ordered for two switches, they took upon themselves to do this, 
without first referring to you—the usual practice when only wiring 
for 400 watts is to put it on one switch. 

. However, if you will return same to us, at our expense, we will 
put it right for you immedlately.— Yours truly, 
FALK, STADELMANN & Co., LTD. 


` December 14th, 1903. (Signed) G. E. Sarm. ` 


We indignantly repudiate the statement made by Messrs. 
Falk, Stadelmann & Co., in the Correspondence" columns 
of last week, that it was distinctly understood that we should 
insert no further letters in the columns of the ELECTRICAL 
Review on the above subject if they lent us one of their 


We often hear the remark, * How the poor live!” and 


Moreover, a 


stoves for the purpose of testing. It is true that we pro- 
mised to cease our correspondence on their undertaking to 
withdraw certain statements made by them in their cata- 
logue, but they were unwilling to do so. 

Mesars. Falk, Stadelmann & Co. were quite right in sup- 
posing that it would be a matter of interest to us to learn 
that they had made tests on one of our heaters; it would, 
however, have been still more interesting to have had the 
full data referring to these tests, and it is a matter of sur- 
prise that they should not have volunteered to supply them, 
and thus expose the fallacy of thinking that an electrical 
heater can have в greater electrical efficiency than 100 
per cent. 

The absurd allegation that we have no knowledge of 
what our heaters can do, does not, we think, call for any 
reply. 

Messrs. Falk, Stadelmann & Co. appear to be still of the 
opinion that to the peculiar construction of their heaters 
must be attributed their “superior efficiency,” and, though 
it is improbable that anyone who has read the correspond- 
ence that has ensued will agree with them on this point, we 
feel sure that no one will, after perusal of C?R's " letter, 
dispute their claim as far as peculiarity of construction is 
concerned ! | | 

We have already given our reasons for not accepting 
Messre. Falk, Stadelmann & Co.'s proposal in your issue of 
the 4th inst., and though we appreciate their discretion in 
baving persistently ignored all theoretical considerations, 


we have, for this reason, no intention of continuing this 


controversy. 

Thanking you for your courtesy in having afforded us 
the opportunity of airing а matter about which there has 
always been в considerable amount of misunderstanding. 

The British Prometheus Co., Ltd. 
Н. BxrewrrH, Manager. 

Kingston-on- Thames, | | 

December 19th, 1903. 


[Our correspondent’s letter was somewhat heated—perhaps 
an unavoidable feature, considering the subject of this 
correspondence, and a testimony to the efficacy of electric 
radiators—and remembering the season, we have thought it 
justifiable to slightly cool one or two ехргеввіопе. We think 
that this correspondence may now be dropped.— Eps, ELEC. 
Rev. | 


Packing Goods for Abroad. 


In your last number I notice some remarks on packing 
goods shipped to Sonth Africa. During my time in Cape 
Colony I had the pleasure (?) of working on some cells 
supplied to an electrical station at Cape Town by a 
well-known Colonial firm. These cella (250 in number) 
were German in make, and out of 240 cells, at least one-half 
were badly “ pitted.” Ten cells had holes in them as large 
ав а crown piece, and had to be patched up before they would 
even hold water. The plates supplied with them were also 
very much the worse for wear, as the filling was quite loose. 
In the British Islands I have seen some American car cut- 
outs (or rather circuit-breaking automatic switches) packed 
with so much grease on them that they had to be taken to 
pieces and cleaned before they would work. From this 1 
think that there is just as much bad packing in the States 


and on the Continent as in the old country. 
Packer. 


The Working of the Maximum Demand System. 


It is possible that the explanation given in the foot-note 
to Mr. Hoyles's letter is correct. Another solution is, how- 
ever, more probable. Most engineers having anything to 
do with the demand indicators mentioned, are aware that the 
latter have the peculiarity of sometimes altering their zero. 
For instance, a new instrument will be put on circuit 
reading zero correctly. After, say, three months’ working it 
should, of course, on resetting read zero again. It is fre- 
quently fonnd, however, that the level of the liquid is con- 
siderably higher. In а case which recently came under my 
notice, а 25-ampere Reason indicator was found on testing to 
have a zero error of 8 amperes. This suggests an adaptation 
of a well-known quotation to “Omnia mutantur et indica- 
tores quoque mutantur in illis 
| | Е 
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By watching the resetting of his indicator and taking care 
that there is no load on at the time, Mr. Hoyles can easily 
find out whether his indicator has taken for its motto— 
Excelsior!“ 


December 20th, 1908. 


R. A. 


Edison v. Lead Accumulator. 


For over two years the expectant public has awaited the 
advent of the Edison accumulator, which was going to 
revolutionise the electrical traction world, and give the poor 
a cheap and effective means of locomotion. At last the 
dreaded day arrived, and on November 26th a lecture was 
delivered on the Edison Accumulator by Mr. Hibbert, 
A. M. I. E. E. The lecture was carefully and skilfully pre- 
pared, but the figures and description of the runs are liable 
to mislead one. Great stress was put on the 908 miles’ run, 
and the impression of the average man in the street was, 
that the car ran for 500 miles on one charge, and it is only 
by carefully reading and having a good knowledge of accu- 
mulators that one discovers that fora 160 or 170 miles' run 
the battery would require charging five or six times, so that 
for an average run of each 30 miles the battery would 


bal 
* 
- 
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THE EDISON ACCUMULATOR. 


Discharge in run on September 9th, 1908. Battery of 88 cella made especially 
for traction tests. . The discharge was at 48 amperes rate for 32 hours. The 
weight of the cell is given at 17:8 lbs. The total capacity = 150 watt-hours, ог 
11:2 watt-hours per lb. The curve No. 8 was given as representing the fall of 


potential, and from this the energy, curve A, is calculated. 


require a fresh charge. Other sources of error in which the 
non-professional may fall are:—(1) That all the measures 
are in ampere-hours, which may give a wrong conception of 
the energy of the accumulator. (2) The curves represent 
ampere-hours and the rates are not given, except for very 
small cells, where it is only 0°15, 0°35 and 0:65 ampere 
required for electric bells; and (3) the efficiency is very low. 
The worst lead accumulator will give 80 per cent. in power. 
Carve B has given an efficiency of 92 per cent. in power on 
traction load for over 14 months, How does this compare 
with runs of 80 to 100 miles made by lead accumulators ? 
Only in one instance is the rate of discharge given, viz., the 
run on September 9th, the potential difference is referred to 
in curve 8. The energy curve A is such that a lead accumu- 
lator maker would be ashamed to publish or even show to 
his friends. We give the curve below as one in comparison 
with a lately made official discharge of а cell, and we regret 
that we have not in our possession authentic curves of 
discharges from the E.P.S., Rosenthal, Leitner, Elieson and 
Fulmen Companies, any of which would no doubt put the 
Edison acenmulator in the shade. But we must deal with 
authentic facts, and this is why we enclose curves of the 
B and с. On comparison, these curves speak for themselves. 

It would be interesting to know in what (apart from the 
magic name of Edison) his battery is superior to any of the 
above-named lead accumulators, as it seems, by the figures 
given, to be inferior in every respect, and supposing that by 
want of care the vent hole of a cell became clogged up and it 


exploded, under what Act can damages be claimed. Is it 
under the Explosives Act ? 

In conclusion, I must remark that out of the 38 cells 
sent here for special trial 2 were defective. 


One who has Worked in KHO Solution. 


Electrical Contractors and Manufacturers. 


Your last week’s issue contains a lengthy letter from Mr. 
Rashleigh Phipps, but it is quite evident from ite contents 
that he is anxious to draw away from the subject under 
discussion. 

We raised objection to his letter to us dated 7th inst., the 
text of which you were good enough to publish in your issue 
dated 11th inst., and he does not offer a word in justification 
of the remarkable contents of this letter, or attempt to prove 
that we are wrong in our opinion that it is an attempt to 
gain members to the Association, and also an attempt at 
coercion. As we were only dealing with this letter, and not 
with the objects of the Association, it was not necessary for 
us to obtain particulare, as he suggests, before replying. We 
rather like the words ** friendly action to suggest to several 
firms of manufacturers with whom we had dealings,” &c. 
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THe WoRLDAC ACCUMULATOR, CURVE B.“ 


Official discharge made by the chief engineer of the Southend-on-Sea Co 
poration Works, as described in ELECTRICAL REVIEW, September 4th, 1908. Five 
plates were taken [гош the above battery after it had done over 800 discharges 
on traction and lighting loads, with an average etticiency of 92 per cent. in 
power. The plates for this battery were made specially strong to meet the 10 
years’ mainte aance, and therefore we give also the curve “C,’’ which was а 
discharge made by Prof. Hospitalier, of the Municipal School of Electricity and 
Chemistry of Paris, as described in the ELECTRICAL REVIEW, April 14th, 1899. 
Traction cell 11 plates. Weight, oiuplete with acid, 82 lbs. 


We appear to have been in error in assuming that the 
National Electrical Contiactors’ Association and the National 
Electrical Manufacturers’ Association were, to some extent, 
one and the same body. We learn that they are absolutely 
distinct organisations, although one would be weak without 
the other, and their agreement joins them together ; this 
disposes of one of Mr. Phipps’ bristles. 

We made a mistake in assuming that Mr. Phipps was in 
any way responsible for the formation of the National 
Electrical Contractors’ Association; we did not say that he 
was, we merely stated that we were under this impression, 
but it appears that he is only a past president, so this disposes 
of bristle No. 2, and we do not find any more. 

Just after we “ rushed into print" we received a letter 
from Mr. Davenport, enclosing a copy of the agreement 
between the two associations. The copy is marked “ confi- 
dential,” so we refrain from making any ехітасів from it, 
we only venture to remark that, speaking broadly, a mode- 
rate policy might have been more worthy of success: why not 
a preferential arrangement between members of the two 
associations, instead of a boycott against manufacturers not in 
the association? It might then obtain some sort of footing. 
The present scheme is likely to be unworkable, as contractors 
must buy in the most favourable market, of course, taking 
quality into consideration when the opportunity happily 
occurs. 

Still, we are not writing to show our hostility to the asso- 
ciations; we distinctly stated in our letter to Mesars..Phippe 
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that we might be in sympathy with some of their objecta, we 
undoubtedly are now that we have seen their agreement. 

Of course it was by a mere coincidence that Mr. Davenport's 
letter, which accompanied his copy of agreement, should 
have been marked “ sent you by request; we did not ask him 
to gend it, only it closely followed Mr. Phipps's letter, just 
allowing us time to “ rush into print " before it arrived. 


Ernest F. Moy, Ltd., 
E. F. Moy, Managing Director. 
Camden Town, N.W., 
December 19th, 1903, 


The Electrica! Manufacturers? and Contractors? Agreement, 


We have much pleasure in handing you herewith a digest 
of the agreement between the National Electrical Contractors' 
Association and the National Electrical Manufacturers’ 
Association, and shall be much obliged by your inserting the 
ваше in your next issue, 

Thos. Guthrie, Secretary. 
National Electrical Contractors! Associatioun, 


* Walter Davenport, Secretary, 
National Electrical Manufacturers! Association, 


London, S. E., December 21, 1903. 


Particulars of agreement between the National Electrical. Contractors’ 

Association and the National Electrical Manufacturers! Associa- 

tion :— 

The contractors are composed of a number of firms carrying on 
business as electrical contractors in Great Britain and Ireland, who 
have associated themselves together for the purpose of protecting 
and advancing the character, status and interests of electrical con- 
tractors in Great Britain and Ireland, and the manufacturers are 
compored of a number of manufacturing firms, who have associated 
themselves together with a view of protecting and advancing the 
character, status and interests of electrical manufacturers and 
supply houses in Great Britain and Ireland. 

At a joint meeting of both Associations an agreement was entered 
into, of which the following are the principal points: 

The contractors and manufacturers will not allow trade discounts 
to architects, consulting engineers, and other persons or firms who 
cannot fairly be considered entitled to be electrical contractors, 
wholesale factors or a trade house. 

It is also provided that members of the said Contractors’ Associa- 
tion will confine their dealings to the members of the Manufac- 
turers' Association, and the latter Association agree to give the 
members of the Contractors’ Association an exclusive bonus for this 
benefit. 

The manufacturers agree not to give trade discount or terms to 
any but a trade buyer. Businesses having their own electrical 
engineering or electrical trading department under the super- 
vision of & qualified electrical engineer are to be considered as & 
trade house, also all gooda for shipment delivered direct to the 
docks shall likewise come under the heading of trade buying. 

Exceptions are made in the case of railway companies, Govern- 
ment Departments and others requiring goods by public tender 
who will be entitled to trade privileges. 

The agreement made between the two Associations will become 
operative from January lst, 1904, and an Arbitration Committee, 
consisting of four members from each Association, has been elected 
to deal with questions arising out of the agreement, and with 
mattera of general interest. The Committee consists of the fol- 
lowing members :— 

For the Contractors' Association :— 

(х) E. L. Berry (E. L. Berry, Harrison & Co., London), Pre- 
gident, London Electrical Contractors' Association. 

(^) J. McDermott (Lancashire Electrical Engineering Co., Ltd., 
Ashton-under-Lyne). 

(c) A. Rashleigh Phipps (Rashleigh Phipps & Co., London). 

(d) W. К. Rawlings (Rawlings Bros, Ltd., London), President, 
National Contractors’ Association. 

For the Manufacturers’ Association : — 

(a) Н. Bevis (General Electric Co., Ltd., London). 

(b) C. S. Northcote (Veritys, Ltd., London). 

(c) H. Oppeuheimer (International Electric Co., London). 

(d) S. Patersen (Johnson & Phillips, London). 

In addition to the Committee, Mr. Tweedy Smith, of Messrs. 
Turner & Co., solicitors, has been appointed umpire to act in case 
of any dispute arising under the agreement. 

Mr. Thos. Guthrie, 46, Queen Victoria Street, London, E.C., is 
secretary to the National Electrical Contractors’ Association ; and 
Mr. Walter Davenport, Ridler Place, Holland Street, Blackfriars, 
London, S.E., is secretary of the National Electricai Manufacturers’ 
Association. 


“Е. Н. W.," Bridgend.— Your name and address were 
omitted from your letter. We may say, however, that the 
subject of wood casing versus steel tubing has been so often 
and so fully discussed in our pages that we cannot at present 
Bpare space for a renewal of the controversy. It is unwise 
Lo say that any system is universally “the best" ; so much 
depends upon circumstances. EDS. Erkc. REV. 


МАМЕ or Maker WANTED.—AÀ correspondent wants to 
know the name and address of the makers of the * Clarke 
intercommunication telephone sets. 


THE STRIKE OLAUSE. 


Тике all who have to do with works the execution of which 
extends over a lony period of time, electrical contractors are 
deeply interested in what is known as the “strike clause," 
which is inserted in every contract of any magnitude. In 
former days the absence of such а clause was frequently 
used by trade union organisers as а lever wherewith to bring 
employers to their knees when disputes arose with workmen ; 
the result of a strike clause is to shift the burden of 
responsibility from the contractors who are under agreement 
to do the work to those who employ them to do it. 

The strike clause has recently come before the Courts in 
the case of re An Arbitration between Allison & Co. and Hose 

tichards, which was heard by Mr. Justice Wright on Novem- 
ber 5th. In that case an important question relating to the 
allowance or disallowance of ** holidays" as lay days was 
decided. It appears that on April Ist, 1908, the plaintiffs 
entered into а charter party to carry a cargo of coal on their 
steamship to Leghorn. The charter party contained а 
clause providing as follows :— | 

“The cargo to be loaded in 130 running hours (excluding 
Sundays, Custom House, colliery, and local holidays, Easter Mon- 
day and Tuesday, Whit Monday and Tuesday)" And further:— 
" Any time lost through riote, strikes, lock-outs, or any dispute 
between masters and men occasioning а stoppage of pitmen, trim- 
mers, or other hands connected with the working or delivery of the 
coal for which the steamer is stemmed; or by reason of accidents 
to mines or machinery, obstructions on the railway or in the docks, 
or by reason of Hoods, frosts, fogs, storms, or any cause beyond the 
control of the charterers, not to be computed as part of the loading 
time.” 

The colliers belonging to the colliery from which the coal 
was taken gave notice that they would work on Good Friday 
and the next day, but that they would take the Wednesday 
after Easter Monday, and on that day all work was stopped. 
It was contended on the part of the plaintiffs that demur- 
rage was payable in respect of the Wednesday upon which 
the men refused to work, inasmuch as it was not a “ holiday ” 
within the meaning of that term, as used in the charter 
party. Further, it could not be said to be a stoppage caused 
by а strike, as there was no dispute with the masters, who 
had done nothing either by way of approval or disapproval. 
Tt was argued on the other side that although this Wednesday 
may not have been a holiday within the meaning of the 
charter party, yet the stoppage on that day was a stoppage 
ejusdem generis with loss of time caused by strikes, lock-outs, 
хе. Mr. Justice Wright gave judgment for the defendants. 
He said: This was a holiday not within the control of the 
masters, and was, therefore, not within the exception con- 
tained in the charter party. . . . 1 am inclined to 
think, however, that a holiday taken by the men without 
the concurrence of the masters, is sufficiently ejusdem yeneris 
with stoppage of work caused by a dispute between masters 
and men, and perhaps of strikes, and therefore within the 
exception." 

A glance at the above decision shows that it is of far 
reaching importance, for it involves a very considerable 
extension of the operation of the well-known “strike 
clanses," which is of such vital interest to employers of 
labour. As is well known, the strike clause takes it out 
of the power of workmen to dictate terms to their masters, 
as it prevents actions being brought against contractors 
who are unable to fulfil their contracts to time owing to 
labour troubles. In declaring that a holiday taken 
arbitrarily by the men is a stoppage ejusdem generis with a 
strike, Mr. Justice Wright has still further increased the 
value of the clause. A concrete example may serve to 
illustrate our meaning. The famous stop-day case, 
which involved a large number of colliery owners in South 
Wales in litigation with the South Wales Miners’ Federa- 
tion, arose out of the declaration of certain stop days by the 
officials of the Union. The stop days resulted in enormous 
loss to the coalowners, and it is probable that some of this loss 
was attributable to the fact that time contracts were broken. 
It may be, of course, that the companies were protected by 
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special clauses which included “ stop days" ; but if they 
were merely protected by clauses similar to that before Mr. 
Justice Wright, the learned judge’s recent interpretation 
would have excused them from all liability. As to the 
effect of this decision, it is certainly of the greatest advan- 
tage to employers. Ship owners, however, will probably not 
look upon it with so much favour. 


LITIGATION OR COMPROMISE ? 


[FROM A LEGAL CONTRIBUTOR. ] 


' THE opening of an electric tramway to the public very 
naturally gives rise to speculation upon, and attempted 
answers to, the question, Will it pay ? The average man is 
convinced that this momentous questiog can be answered by 
reference to a few figures. He ascertains the cost of con- 
struction, and makes this a basis for estimating the capital 
value of the undertaking. He next looks at the prospective 
gross annual income, and, after making due allowance for 
cost of working, depreciation, and so forth, he simply con- 
siders whether the net income is sufficient to pay a proper 
dividend upon the capital which has been laid out; and 
after these investigations he considers himself in a position 
to pronounce judgment. To him the computation is a mere 
matter of account. 

But the matter is presented in a very different light to 
those who have to keep down working expenscs as much as 
possible. Under the head of working expenses there are many 
outgoings which increase as the mileage is increased, and the 
amount of which can be safely estimated for years ahead. 
But there is one item of expenditure under the head of 
* working expenses" which is not by апу means capable of 
easy computation, and which is, always a source of trouble to 
those who are responsible at once for the continuous and 
punctual running of the cars and the safety of the way- 
faring public. We refer to the“ item "—indeed, it were 
better described as a multitude of items—“ payment of com- 
pensation for accidents.” The company or local authority 
which runs electric cars is iu а singularly unfortunate 
position with regard to claims for damages for personal 
injuries, Let us consider its position for a moment. It 
is true it has a virtual monopoly of the passenger traffic 
along the streets. 

This monopoly has been granted on terms, the onerou 
nature of which is too often lost sight of. Thus the owners 
of a tramway are bound to convey passengers at absurdly 
low rates; they are bound to keep their cars running 
practically at all times and in all weathers; they have 
imposed upon them the duty of repairing and keeping in 
repair the surface of all that part of the highway which is 
covered by their lines ; and, if they are private undertakers 
(as distinguished from local authorities), they are bound after 
the lapse of a certain number of years to sell their entire 
undertaking to the local authority, if the local authority so 
requires. 

It would, of course, be absurd to suggest that tramway 
undertakers should be exempted from responsibility for 
accidents, which too often arise through the negligence of 
their drivers and conductors. To acknowledge any such 
principle would be to grossly interfere with the rights of the 
public, who are entitled to be protected in their use of the 
streets. Nor would it be right to relieve the tramway under- 
takers from responsibility, even if they prove that they took 
every precaution in the selection of competent drivers and 
conductors, That would be a violation of the well-known 


Principle of English law, which is embodied in the maxim, 


“ Respondeat superior.” But it is a patent fact that every 
wealthy corporation is in а singularly unenviable position 
when it appears as defendant to an action for damages for per- 
sonal injuries. Moreover, the driver of every car is always 
between Scylla and Charybdis. If he drives at too great a 
speed he increases the riek of accident. If, on the other 
. hand, he displays too much caution, his delay occasions in- 
convenience to the public ; for the pace of the cars on the 
‚ route is to all intents and purposes the pace of the slowest. 


It may safely be asserted that in nine out of every ten 
cases where a tramway company is brought into Court as 
defendant in a *running-down " case, it comes off second 
best. There are many influences which conspire together to 
this end. In the first place, what is the tribunal? If the 
case is heard before a jury in the County Court, the jurors 
are probably selected from amongst the tradesmen who carry 
on business in the district where the cars run. As a rule 
persons of this class have no bias in favour of a company 
whose passing trams interfere with their rights as frontagers, 
aud hamper the movements of their collecting vans. If the 
claim is of larger proportions, the case is brought in the 
High Court, where similar influences may have their effect. 
But there is yet another influence of enormous importance 
constantly at work upon the minds of every juror. The 
plaintiff is often a poor man who has even found it difficult 
to find the funds with which to initiate proceedings. In 
many cases, indeed (but tell it not in legal circles !), the 
litigation is conducted on the ** по cure no рау” system. 
The defendants, on the other hand, are a wealthy corpora- 
tion who, from the jury's point of view, can easily afford 
the payment of a &mall sum by way of damages. 

It is almost idle to attempt to discount the effect of such 
an argumenlum ad hominem, which, although it cannot be 
made use of by counsel for the plaintiff, is ever present to the 
minds of the jury. | 

This leads us to the discussion of a question which is 
always vexing these who are responsible for keeping down 
the working expenses of an electric tramway, namely, whether 
it is more economical to fight every case out to the bitter 
end, or to compromise all claims. It is obvious that there 
is much to be said on both sides. The prospect of a hard 
fight in Court ; the uncertainty of the issue ; the certainty 
that there will be great delay; the certainty that, whoever 
may ultimately win the cause, the lawyers on both sides 
must make their profit; the danger of adopting a principle 
of compromising every claim, and, by so doing, encouraging 
fictitious claims, are all matters which would seem to justify 
a defiant attitude on the part of the company. On the 
other hand, the compromise of every claim is not nearly ғо 
expensive as might be imagined. The prompt payment of 
а small sum in hard cash is more acceptable to many people 
than the prospect of a judgment against the company at 
some time in the distant future. By making a reasonable 
offer, and tendering the amount of the offer before action 
is brought, and paying it into Court, the company is relieved 
from paying the plaintiff’s costs if the sum awarded by the 
jury is less than that which has been paid in. Again, from 
the company’s point of view, the settlement of every claim 
out of Court saves a large amount in costs, for, even in 
cases where the company is successful, the costs are 
seldom paid by the defendant, who is frequently а man of 
straw. | 

The foregoing arguments will have shown that the 
question is really an actuarial one. Which policy is the 
most economical in the long run? We are given to under- 
stand that interesting experiments have been tried in order 
to ascertain which of the two courses is most economical. 
Thus one of the London 'bus companies contested all claims 
made against it in one year, and compromised them all in 
the next. It was found that compromise proved most 
economical. 


PHYSICAL SOCIETY. 


PROCEEDINGS aT THE MEETING HELD DECEMBER 11TH, 1903. 


Mr. Јлмез SWINBURNE, Vice-President, in the chair. 


A PAPER on “ А Method of Mechanically Reinforcing Sounds " was 
read by the Rev. T. C. Porter. If a tuning fork be sounded and 
placed in a flame, there is a very marked reinforcement of the 
sound, due to the change from continuous to intermittent combus- 


tion. Thus a new way of reinforcing the sounds given by a vibrating 


body is found ; and the paper demonstrates this for the phonograph, 
a flame being used instead of the ordinary trumpet. 

A paper on “The Simmance-Abady ‘Flicker’ Photometer," by 
Mesers. Simmance and Abady, was read by Mr. SnixaNCE. The 
authors, guided by the following rules, have designed a photometer 
which is capable of balancing and comparing the most violently 
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contrasted tints:—The light effects must be in juxtaposition with- 
out any apparent division line, and must move, oscillate, or rotate so 
that the point of juncture of the raysof the two lights passes and 
returns entirely cross the vision field. Any hiatus, or longer 
exhibition of one light than the other, biasses the result. The 
observation surfaces, or surfaces upon which the light rays fall, 
must be at exactly the same distance from the eye, at exactly the 
same angle in relation to the line of sight, and must be of pure 
white ; any tint affects the accuracy of the result. The observation 
surfaces must also themselves in turn occupy the field of vision: 
an apparent movement or optical illusion does not afford accurate 
results. 

. Observations made with the photometer by operators suffering 
from colour blindness, astigmatism, &c, make it certain that the 
relative intensities of two lights, whether of the same colour or 
different, can be accurately and easily gauged by the method. The 
authors submit that the Purkinje phenomenon does not affect the 
accurate working of the instrument, as it is a purely colour effect, 
and colour does not enter into consideration in this photometer. 
The photometer itself consists of a wheel of a white material with 
а specially shaped periphery, which is caused to revolve before an 
eye-piece by means of a suitable motor. At right angles to the line 
of sight and parallel with the axis of the revolving wheel, are the 
two lights undergoing examination, the rays of which fall upon the 
shaped periphery of the wheel, enabling the effect of each light to 
be seen in turn through the eyepiece. 

Prof. W. E. AvRTON said it was an important question to settle 
exactly what the photometer measured. The fact that different 
observers using the same photometer obtained the same results, for 
tho ratio between two lights, did not prove that the instrument 
a^tually compared intensities. Не had come to the conclusion that 
when the distances between the sources of light and the photometer 
were great, the results were not affected by the Purkinje effect. 

Mr. T. C. Ровтҥв said there was no doubt that the flicker photo- 
meter measured intensity independent of colour. The results 
obtained directly from a flicker photometer agreed with those 
deduced by indirect methods from observations with ordinary 
inotruments. 

Mr. L. @лвтЕң said that this type of photometer was becoming 
more important because of the great number of improvements made 
during the last few years in the manufacture of incandescent lamps 
and arc light carbons by the addition of other substances to the pure 
carbon. A great step towards the simplification of the process of 
photometry had been attained by Prof. C. P. Mathews, by the aid 
of whose photometer one is enabled to get in one reading, an 
illumination upon the screen, proportional to the mean spherical 
intensity of the source. 

Dr. W. Watson said the authors had compared а red light with 
a white light and also a blue light with a white light. He asked if 
they had compared a red with a blue directly, and if so, how the 
results agreed with those deduced from the comparison of both with 
a white light. 

Mr. W. DoppkL asked what was meant by the equality of two 
lights of different colours. Was it judged by the eye, the bolo- 
meter, or the flicker effect ? On account of the Purkinje effect the 
inverse square law could not be used, and he asked for the real 
fundamental relation underlying tho use of the instrument. 

Mr. J. ABADY, replying on behalf of the authors, said the dis- 
cussion had turned mainly on two points: — (1) Does the instrument 
measure candle-power? and (2) is it independent of the Purkinje 
effect? If a Bunsen disc were used to compare the candle-powers 
of two lights of the same colour, the grease spot vanished at a 
certain point. If a flicker photometer were substituted for the 
Bansen disc, the flicker disappeared at the same point. Iu both 
cases caudle-power had been measured. Іа reply to Prof. Ayrton 
he said that results obtained from the photometer by different 
observers agreed among themselves and also agreed with results 
obtained from the Bunsen disc photometer. With regard to the 
Purkinje effect, he did not think it affected the readings of a flicker 
photometer, because the same values for the ratio between the 
intensities of two different coloured lights were obtained by varying 
the distances of the lights from the instrument within wide limits. 
Answering Dr. Watson, they had carried out the experiments sug- 
gested, and the resulta from the direct and the indirect comparison 
were in absolute agreement. 

Mr. Коо APPLEYARD exhibited a Conductometer,“ the theory 
and mechanical details of which are fully described in the Pro. 
ecedings of the Iustitution of Civil Engineers, Vol. cliv., Session 
1902-3, Part iv., and, in brief, in the ELECTRICAL. Review of 
October 9th, 1903, pp. 601—603. 

Prof. L. R. WILBERFORCE exhibited a model to illustrate various 
properties of wave-motion." The model consists of a scries of brass 
balls suspended in a line by spiral springs and capable of transverse 
or up snd down motion. 


ELECTRIC POWER APPLIANCES IN THE 
MINES OF EUROPE. 


1х two recent issues of the Engineering Magazine M. Emile Guarini 
contributes two very interesting articles on this subject, surveying 
in а general way the application of electricity in mining already 
established at collieries in European countries. 

In comparing the progress of the adoption of electricity in 


different countries, M. Guarini says :—“ Germany is far in the lead 
and German manufactures predominate," and gives the second place 
to Austria-Hungary, whilst of this country :—" England with its 
many mines would naturally be expected to show a large develop- 
ment of the use of electric appliances in mining. It does not, how- 
ever, display the expansion in this direction one would anticipate." 
Ae has already been pointed out in the columns of this journal, this 
is due to the position and training of the colliery manager, and to 
some trouble experienced by work done on cut contracts and with- 
out efficient supervision. Not long ago, for instance, we saw a 
starting switch supplied for а coal-cutting machine, designed for 
& pressure of 500 volts, with the insulation of wood, and generally 
& more wretched thing never was seen. It went wrong, and no 
wonder! Electricity, however, is already established, and is becom- 
ing more extensively adopted every day. 

In comparing the advantages of electricity over other systems, 
M. Guarini says: — Steam, water under pressure, and compressed 
air, all require piping, and this is their chief drawback. The pipes 
are difficult to install, to maintain, and to keep tight. Their length 
and the attendant friction and leakage losses diminish the effi- 
ciency. Added to that, in the case of steam, is the moist heat of 
the mine which affects injuriously the health of the workers and 
the condition of the timbering," all of which is very true, but in 
adopting electricity it is very questionable if Finally, the total 
number of employés may be considerably reduced." Though many 
Continental mines are electrically equipped, none, to the author's 
knowledge, is operated solely by electricity, which will be interest- 
ing to British engineers, who have had so much of German methods 
and manufactures dinned into their ears; and that though three- 
phase current appears to be much adopted, three of the largest 
manufacturing firms in Germany presumably after some experi- 
ence—“ incline rather to the continuous current," and that ће 
voltage of the direct current should not exceed 1,000 volts; ordi- 
narily it is not more than 500 to 550," and for three-phase “ the 
primary tension usually employed is 2,000 volts, the secondary or 
service tension being 500 volts;" and М. Guarini himself agrees 
with what has already been said in these columns, as to there being 
no advantage in adopting three-phase plant except where the dis- 
tance of transmission is great. 

With reference to motors, M. Guarini ваув: —“ A common diff- 
culty in the use of electric motors for driving mining machinery is 
that their speed is not suited to the work in hand ; tbe simplest, if 
not the best, means of overcoming it has been the use of gearing. 
... . The objections to this are the loss of efficiency, the space 
required, and the chance of breakage in the gearing, not serious, 

erhaps, with a small machine, but possibly a grave matter with a 
arge one. For this reason preference is often given to belts.” 
This is very questionable, and—at least in this country—well- 
designed gearing very seldom breaks; in colliery work gearing 
is very extensively used, but the breakages are an infinitesimal 
proportion, and, with well-designed macbine-cut gears, or machine- 
moulded ones for the larger sizes, the efficiency loss is reduced 
to a minimum. Gearing is to be preferred to belting, which 
requires considerably more расе, and consequent expense іп 
buildings or excavations, as the case may be. Each, however, has 
its special advantages, according to circumstances. 

If one is to judge from the description given of the lighting of 
the Gottessegen Mine, at Zwick, we are farahead in this country inthe 
magnitude of electric lighting installations at collieries ; miners’ 
portable lamps have been used for some years, but are not generally 
adopted, as they give no indication of the state of the atmosphere, 
and it is possible for a miner to be overcome with foul air before 
noticing that anything is wrong, whereas an ordinary oil safety lamp 
would not burn, or would at once give an indication of the presence 
of gas. As to electric signalling and telephonic communication, 
this has been a feature in English mines for many years past, and 
the German systems described are no improvement — unless com- 
plication can be called an improvement—upon English methods. 

With regard to pumping, M. Guarini says: — The direct opera- 
tion of mine drainage pumps is one of the most troublesome 
problems the electrical engineer has had to solve, on account of 
the very high speed of the electric motor, and the very slow speed 
of the pump. Builders of motors and of pumps have approached 
each other by а series of coucessions, the former slowing down and 
the latter speeding up their respective machines. From this has 
resulted the so-called Express pumps” made by many firms— 
among other builders on the Continent, by Ehrhardt and Sehmer, 
the Maschinenbau Anstalt, of Breslau, Riedler & Stumpf, Hope, of 
Berlin, and Jandir, of Lyons. The pumps of Ehrhardt & Sehmer are 
specialised by their mechanical construction. The plungers are single- 
acting, the valves vertical-liftand superposed. The valve-seatsare held 
by lateralstuds; the plungers are worked directly by the rod. There 
is, however, nothing in this—with the exception, perhaps, of the 
Riedler pump with its mechanically-worked valves—that is superior 
or much different to English practice, and possibly for mining work 
no pump is more suitable than a simple three-throw ram pump. 
A colliery depends upon the water being kept out more than on the 
cost of the operation, and the “ Express" pumps will not use loss 
power or keep the water out better, but being much more com- 
plicated, will possibly add to the expense and trouble. Their only 
advantage is that perhaps a little less space is occupied. In view of 
what has already been said cn three-phase current, it is interesting to 
note that the three large pumping plants described or illustrated by 
M.; Guarini are all worked by three-phase motors with voltages of 
2,200 or 2,300 and а frequency of 110 periods per second, and 
970 volts and 20 periods. 

From thelittle that is said about coal-cutting, 16 would appear 
that this operation is much more advanced їп this country than on 
the Continent. 

One or two electric locomotives are described, but it is an open 
question’ whether there is any real advantage in underground loco: 
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motives, and probably they will never be adopted to any extent in 
this country. 

As to winding," M. Guarini says:—“ Less progress is to be noted, 
however, in the adaptation of electric driving to the operation of 
mine hoisting engines, on account of the difficulties presented by 
this particular work. These lie in the coupling of the motor to the 
winding drum and in the regulation of the speed. Direct coupling 
requires that the speed of the motor and the diameter of the drum 
shall both be reduced. Speed regulation is effected in various ways. 
With direct current, use may be made, for example, of two motors, 
each of half the requisite power. Connection in series or in parallel 
gives half or full speed. The Allgemeine Elektricitäts Gesellschaft 
make use of а liquid rheostat, the liquid reaching an overflow 
when the motor attains its full speed.” Starting, speed 
regulation, and stopping have also been controlled by varying 
the excitation of the dynamo. Finally, resistances have 
been employed to the same effect, though not to very good advan- 
tage. Constructors hare, therefore, given much attention to safety 
appliances, and hoisting machinery is generally well equipped with 
тапу safeguards—powerful brakes operated by hand, by foot, by 
compressed air, or automatically if the cage passes the upper land- 
ing. The automatic brake acts by cutting off the current. Another 
automatic device, on the other hand, comes into play if, for any 
cause, the circuit is unintentionally broken. In such case a powerful 
electro-magnet is demagnetised and lets fall a weight which operates 
the brake.” (The italics are ours.) Two illustrations show 
what appears to be a very complicated—compared to English 
practice—winding apparatus. Now the output ofa colliery depends 
upon the winding engine, and, moreover, this is generally the means by 
which the underground workmen reach their destination and return. 
Winding is therefore the most important operation of the colliery, and 
the machinery is to be designed to be absolutely safe, and, at the same 
time, rapid in motion. The size of winding rope controls to a great 
extent the size of the drums, and therefore, if motors are to be 
coupled direct. the drum can only be reduced at the expense of the 
rope. In England, safety appliances, with the exception of an over- 
winding apparatus, wbich is compulsory, are not much in vogue, and 
the prevention of accidents is relied upon by careful examinations, 
attention, and at many collierieslimiting the life of the ropes. The 
engines are as simple аа possible; it is questionable even if much 
economy resulte from а complicated valve-gear, owing to the inter- 
mittent, quick starting and stopping action, and certainly no Britieh 
mining engineer would remove his simple steam winding engine 
and replace it with а system of complicated connections and 
a variety of safety appliances. М. Guarini says:—“It ів 
stated. indeed, that at the Heinrichschacht the adoption of 


electric hoisting effected an economy of one-third in the fuel alone, 


to take no account of the saving in wear and tear or in 
lubricants.” 

In concluding, M. Guarini cites two cases showing the economy 
resulting from the adoption of electricity, which are useful and 
interesting :—'' Prior to the introduction of electricity, the Burma 
Ruby Mines were unable to make any dividends, the expense of 
operation being too high. Siuce its adoption the expenses have 


been reduced by the sum of £6,000 per annum, permitting the pay- . 


ment of profits; and at the Sheba Mine the economy in operating 
expenses since the introduction of electric power in 1896 has 
amounted to £10,000 per annum,” which should be noted by colliery 
managers. 

Generally the articles tend to show that in England we 
are not behind our Oontinental neighbours in the applica- 
tion of electricity to mines, but that rather the tendency has 
been to apply it to those operations where ite advantages and 
certain económy were evident; and such questions of winding and 
pumping can only be settled by circumstances which in England 
have not as yet justified their general adoption. 


BUSINESS NOTES. 


The Parsons Steam Turbine in America.—We аге 
informed that the American Westinghouse Co. has acquired the 
full rights to manufacture the Parsons steam turbine in the United 
States and Canada for all purposes, including that of marine pro- 
pulsion. A special department is being organised at Pitteburg for 
building this type of engine for vessels of every class, including 
warships, and this work will be carried on in close touch with the 
shipbuilders all over the country. Engines as large as 8,000 н.р. 
are already being built at Pitteburg, and the Westinghouse Co. looks 
forward to immense developments in this new branch of industry, 
more especially with regard to ship work. 


Runcorn and Widnes Transporter Bridge.—The * 


trolley of the Runcorn and Widnes transporter bridge, now in 
course of erection, will be about 77 ft. long by 100 ft. across from 
side to side. There will be 16 track wheels on each side, and the 
car, capable of accommodating four two-horse wagons and 300 
people, will be suspended from the trolley by steel wire ropes. То 
enable the trolleys to be brought to rest rapidly, in spite of the 
great momentum of the moving mass, Westinghouse magnetic 
brake equipments will be fitted to the wheels of the truck, the 
equipments being modified to suit the special requirements. We 
learn that a large further order for these brakes has been placed by 
the Leeds Corporation with the British Westiughouse Co. 


New Automatic Liquid Switch for Intermittent 
Work.—We illustrate herewith a new type of switch fof 
periodically starting and stopping motors connected with pumping 
machinery, organ-blowing and the like. From the description 
given below, it apparently fulfils a long-felt want for a really good 
automatic switch which is positive in its action, and requires little 
or no attention. The action of this switch if, say, used for pumpi 
out a tank or well is as follows :---The float, which is attached to th 
end of the cord, rises and falle with the level of the liquid in thé 
tank, there being a balance weight on the other end of the cord. 
As the float rises it rotates the wheel of the switch by means of the 
cord until 16 has almost reached the level at which the pump ів 
required to start; it will then have brought the weighted lever to* 
the vertical position. A slight movement will then cause the lever 
to overbalance and fall against a projecting lug on the rotatable 
cast-iron containing vessel, causing this to rotate slowly against the 
action of an improved type of dash-pot. Ав the liquid in the switch 
vessel always remains at the same level the rotation of the vessel will 
cause the internal blades to dip gradually into the liquid, thus cutting 
out the resistance and starting up the motor. The switch is then auto- 
matically short-circuited for the runningt!position, the blades'and 


| 


New Automatic 119010 SWITCH. 


liquid being entirely cut out of circuit. The reverse action takes 
place when the water falls to any desired level. The chief point the 
makers claim is reliability of action, there being no multiple con- 
tacts to become roughened by the minute sparking which is. inherent 
in all wired contact switches, causing sticking of the switch and 
burn-oute. The cord being mechanically attached to a point on the 
insulated wheel, any flexible metal cord can be used without tappeta, 
which have the fault of occasionally slipping. By means of a 
movable segment on the wheel side of the switch the starting and 
stopping point can be adjusted to any water level. If for any 
reason, which is highly improble, the switch should stick, there can 
be no burn out, the most that would happen being the evaporation 
of the electrolyte and the consequent stopping of the motor. The 
field is made and broken each time the motor is started and stopped, 
so that there is no waste of power. From the sliding contact to 
the “full-on” or short-circuiting position, the difference of resist- 
ance is so small that there is no jump or spark whatever. This 
switch is being manufactured by the Sandycroft Foundry Co., Ltd., 
Chester, who also manufacture liquid continuous- current automatic 
starters equipped with overload апа no-voltage releases, reversing 
controllers, polyphase starters, theatre dimmers, &c., under the 
Woolliscroft patents. The standard types of Woolliscroft liquid 
switches having been a marked success, there can be no doubt that 
this new automatic switch will be welcomed by many users who 
have experienced trouble in the past with wire resistances used for 
this special service. 


Westinghouse Contracts.— The British Westinghouse 
Co. is supplying two 80-H. . motors with starting gear, to Messrs. 
Merryweather & Sons, for fitting to fire pumps. These will 
eventually form part of the extensive gas-driven generating and 
electrio lighting and power plent which the Westinghouse Co. are 
erecting at Heysham Harbour for the Midland Railway. The 
company is also supplying а 45- kw. continuoue-current dynamo, for 
direct connection to à Westinghouse gas engine, to Messrs. B. 
Napier & Son, of the Motor-Car Works, Acton Vale, W. 


E.C.C. Hospital Fund.—The employés of the Electric 
Construction Co., Bushbury, neat Wolverhampton, held their annua] 
meeting at the works institute last week for the purpose of allocating 
their hospital fund, The total for distribution was 2195. 
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G.E.C. British-made Carbons.—As our readers are 
aware, the General Electric Co., Ltd., is at present making heroic 
efforts to reclaim the arc lamp carbon industry, whioh, though first 
introduced in this country many years ago, has passed largely into 
the hands of Continental manufacturers. The difficulty has been to 
produce an article in England which should compete successfully 
with the carbons turned out by foreign firms. This the General 
Electric Co. has succeeded in doing, and it is to-day producing arc 
lamp carbons of the high-class quality at ite Witton works, which, 
both in point of quality and general efficiency, are claimed to be at 
least the equal of the carbons of any of the leading Continental makere. 
This firm has caused tests to be carried out quite recently on five 10- 
ampere“ Angold " arc lanips:running in series, fitted with the firm's 
“ Apostle” carbons, of which the following were the dimensions 
18 mm. x 12 in. long, cored, 120 mm. x 12 in. long, solid, the 
weight of a pair being 162 grammes. The average line pressure was 
238 volts, and allowing a drop of 23 volts in the steadying resiatance, 
the average pressure across the lamps was 215 volts, or 43 volts per 
lamp. Ап average current of 10 amperes was used. The tests lasted 


PHOTOMETRIC TEST OF 
THE BIRMINGHAM CARBON WORKS. 


ENGLISH MADE CARBONS. 


10% бегей Positiva ` 
127 Solid Negative. 
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203 hours, and the average rate of consumption of the carbons per 
hour was 505 in., ог 1:282 om. for the cored, and 451 in. or 1:146 cm. 
for the solid. The first lamp gave an ash residue of 37 grammes, the 
second the same, the third was open, the fourth gave 3:2 grammes, 
and the fifth 4:0 grammes. Thus the average ash of the four lamps 
with globes was only 3:65 grammer, or 2:25 per cent. The total 
volume, of ash.from the four lamps was 22:6 co. and the rate of the 


volume of the ash to the!weight of the ash equally TM . The 


carbons started up without flaring, with full pressure across the five 
lamps, and normal resistance in circuit. They continued to burn 
absolutely steady during the whole time of testing, while the 
formation of the arc was normal. The above satisfactory results, it 
will be obeerved, were obtained under ordinary working conditions, 
and are in no way exceptional for Apostle” carbons. 

We may also give the results of а successful photometric test of 
the company's carbons, carried out by the Electrical Standardising, 
Testing, and Training Institution. The sizes of the carbons used were 
tbe same as in the tests above described. The voltage across the 
arc was maintained at 42 volts, to а current consumption of 
10 amperes. The test showed that the maximum light ray 
occurred at an angle of about 38* from the horisontal, when it was 
of the value of 1,820 c.P. At 50* the candle-power was still 1,500, 
and tbe eame at 20°; thus, over an angle of 30° there was only a 
fall of 323 candles, or 16 per cent. of the maximum candle-power 
Obtained. If we take the results of this test and apply them to the 
figures obtained in the previous teste, we find that the consumption 
of current expressed in watts per maximum candle-power is only 
0'24—a remarkably low record. | 

The above figures are held to be conclusive of the high efficiency 
of the Witton-made carbone, and of the economical results that may 
be obtained with them. 


Forthcoming Book.—4A new engineering work is an- 
nounced by the Caxton Publishing Co. It is called "Modern 
Engines and Power Generators," and is to be a thoroughly practical 
work on the design and construction of prime movers and the trans- 
mission of power by steam, electricity, water and air. The author 
is Mr. Rankin Kennedy. ) 


Insulating Compound.—Messrs. Rowland Carr & Co. 


have again secured the annual contract for the supply of insulating 


compound for the National Telephone Co. 


Catalogues and Calendars.—Messrs. R. W. BLACK- 
WELL & Co., Lro., have just issued а new catalogue of their various 
copper rail bonds of the “Chicago,” Orown, and Solid 
Terminal" patent types, of which they bave supplied such large 
numbers for electric tramway systems all over the world. .. . 

From Messrs. E. Reaper & Sons, Lrp., of 5, New London 
Street, E.O., we have received an illustrated catalogue of their high- 
speed vertical and horizontal engines for dynamo driving and other 
purposes. “ 


machine with three speeds. 


The ErnzcrBicAL Co., Lro., are introducing to the market the 
Rignon oontinuous-current arc lamp. The arc is enclosed, and 
one pair.of carbons will burn for about 15 hours. Specially pre- 

d carbons of very small diameter (4`2 mm.) are used, and by 
this means a 200-0. . light istobtained with a current consumption 
of only two amperes. The lamp may be built singly on a 100 to 
110-volt circuit, or two in series on a 200 to 220-volt circuit, a small 
steadying resistance being used. It is claimed that the current 
consumption of the lamp, including resistance losses, does not 
exceed from 1 to 1'1 watts per C. P., and, as the special carbons used 
in this lamp leave very little ash, the globes are said to practically 
retain their original transparency. A further advantage claimed is 
that violet colouring of the arc has been almost entirely done away 
with. The stump of the upper carbon is used as a lower carbon, 
and in this way the greatest economy in carbon consumption is 
obtained. 

Messrs. Crompton & Co., LTD., have issued several new circulars 
of some of their lines, t. e., arc lamps, electrical measuring instruments, 
enclosed ventilated c.c. motors, and ceiling fans. 

The Powmr Puant Co., LTD, of 20, New Bridge Street, E. O., 
have issued a number of leaflets describing their portable two-stage 
one-cylinder compressors for electric drive, the Globa" patent 
worm gear with roller wheel, and & new electrical hand-drilling 
Others, to be issued later on, will deal 
with auction power gas plants, double-helical wheels and valveless 
pumps. Dr. B. Wiesengrund is the company's managing director, 
and Messrs. Tyler and Duncan are directors. 

The LixorirE Co., of 47, Victoria Street, S. W., has lately brought 
out a second edition of its 16 pp. pamphlet, describing the Line o' 
Light system of electrioal illumination. It will be remembered that 
particulars of this very effective system were given in our columns 
some time ago. i 

Мивввв. Dorman & SMITH, of Salford, have placed before us 
advance copies of the pocket edition of their price list of switches, 
ceiling roses and numerous electric light fittings and accessories. 
In addition to the short list of some of their stock lines, there 
have been included 16 pages of general information, which should 
be more or less useful to electrical contractors and engineers, and 
also 64 pages of memorandum paper for the purposes of notes, &c. 
Its object is to place before clients and friends a selection of the 
prices of important lines more conveniently than can be done with 
the firm's large catalogue. 

The SrvPLEx BSrEEL CoNpvuir Co, Lro., has favoured its friends 
with a neat and handy pocket diary for 1904. The left-hand pages 
are for engagement entries, the right-hand pages which have а cut 
index being arranged for an alphabetical list of addresses. In 
addition there is the usual calendar information, and a £1,000 
accident insurance coupon. | | 

We welcome once more the very serviceable desk pad of the 
ErnzgocTRICAL PowIn бтовАав Co. It has, as usual, the useful 
memoranda diary, and is one of the best ways we know of for 
keeping the E.P.8. battery under the eye of the commercial and 
central station engineer. 

The latest pamphlets issued by the B.T.H. Co., to form part of 
their well-known series are :— No. 162, devoted to automatic circuit- 
breakers; No. 79, giving prices of electrical measuring instruments ; 
and а supplement to No. 155, giving dimensions and weights of 
B.T.H. induction motors. 

Messrs. NEVILLE BROS., of 7 and 9, James Street, Liverpool, 
have sent us a set of lista of their various machines for electrical 
manufacturing work. They include descriptions and large illus- 
trations of slot broaching and slitting machines for assembled stator 
and rotor stampings of induction motors, armature disc varnishing 
machines, automatic feed coil windere, wire-winding machines for 
arc lamp and telephone coils, rotary shears for armature discs and 
rings, radial drills, milling machines, portable cranes, &c. 

Messrs. TaAmGxES, LTD., of Birmingham, have just issued their 
No. 60 steam engine catalogue in which very full particulars of 
their single cylinder and compound horizontal and vertical engines 
are giveu. It abounds in beautiful illustrations of the firm’s many 
ty pes of engine for various claeses of work, several of them represent- 
ing examples for electric lighting installations on board White Star 
liners and other ships. A price list of their unrevised machinery 
at present in stock has also been received. 

Mzssns. Cox-WALEBBS, of Darlington, have issued a wall show- 
sheet, upon which appear views of a switchboard provided by them 
for the Royal Masonic Schools, Bushey, Herte, and the plant 
installed by them at the Kesteven County Asylum, Lincolnshire. 

Messas. W. Е. Dennis & Co., of 49, Queen Victoria Street, E. C., 
have brought out a new catalogue of their “ Neptune " copper rail 
bonds for electric tramways and railways. Prices and illustrations 
are given of various solid and flexible bonds, cross bonds, &c. 
Several cuts show a few methods of bonding rails, and there is a 
view of the “Neptune” bond tool for effectively expanding solid 
bonds, so as to make a good contact with the rail. 

A list of carbon resistances is being circulated by Messrs. ERNEST 
F. Moy, Lrp. 

Some handy and very acceptable little aluminium ash-trays, 
received from the EprsoN AND Swan Омітвр Егиствіс LiIo HT Co., 
will ever keep the Royal Ediswan incandescent lamp before our 
mind’s eye. 

Exports of British Electrical Machinery.— November 
proved to be the quietest month of the year as regards the exporta- 
tion of British electrical machinery, the returns showing a total of 
only £23,889, as against £38,459 in October last. For the 11 months 
ending with November, the aggregate shipments have amounted to 
£394,170. 

Belgium.—Le Compagnie Belge d'Electricité Siemens- 
Schuckert 1s the name of a company which has just been formed 
Brussels with a capital of £20,000. ! 

(Continued on page 1035.) 
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RECENT EXTENSIONS OF THE BRADFORD CORPORATION 
ELECTRICAL UNDERTAKINGS. 


(Concluded from page 993.) 


In the year 1900 it was seen that, despite the considerable 
extensions to the Valley Road (No. 2) station, the plant there 
installed would be inadequate to meet the increased demands 
which would shortly be made upon it, for supplying the Cor- 
poration's extended system of electric tramways. The E.L. 


Committee, therefore, decided to erect a third station, which 
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CROSS-SECTION THROUGH VALLEY Roan (No. 3) GmmunaATING Втлтток. 


would contain larger units than was possible їп theolder stations 
and would be suitable for either tramway or lighting work. 

A scheme was accordingly prepared under the direction of 
Mr. R. A. Chattock, the city electrical engineer, during the 
period 1900-8, for another generating station to accommodate 
20,000 H.P. when finished. The scheme provides for two 
parallel engine rooms, 
each capable of hold- 
ing 10,000 H.P., and 
& boiler house in 
between. ' 

The boilers are 1 
arranged in two 1 
rows, with a central ~. 
stoking floor, over 
which are situated 
coal bunkers having 
a capacity of 2,000 
tons. 

A main flue run- 
ning under each row 
of boilers, an econo- 
miser and chimney, 
will be provided for 
each side of the boiler 
house, each side 
being complete in 
itself in this respect. 

This station ad- 
joins the one pre- 
viously described ; 
the first engine house, 
which is 236 ft. long 
and 36 ft. wide, 
runs parallel with | 
Valley Road, on to which a handsome stonework front faces. 
The interior is lined throughout with ornamental glazed 
bricks, and the roof also is completely glazed. The boiler 


house, immediately b:hind it, will eventually be 86 ft. wide, 


in three bays. 


The overhead coal bunkers are constructed in steelwork 
and supported on stanchions. In shape they form two 
V-shaped troughs, from the bottom of which spouts will 
deliver coal to stoker hoppers on either side, At present 
some eight Babcock boilers are installed, on the side nearest 
to the engine room. Each boiler is capable of evaporating 
18,000 lbs. of water per hour, and is 
fitted with mechanical stokers of the 
chain grate type, and standard type of 
superheater. 

These boilers each have two steam 
drums, 48 in. in diameter, and 23 ft. 
7 in. long. Each boiler contains 252 
tubes, 4 in. diameter, and 18 ft. long, 
arranged in 18 vertical rows. They are 
also fitted with & double-spring loaded 
safety valve, and а double dead-weight 
Bafety valve. 

The steam pipes are all of lap-welded 
steel, with flanges riveted or welded оп; 
they were supplied by Messrs. Baboock and 
Wilcox. A main steam ring is arranged 
vertically, behind the boilers, the lower 
half being 10 in., and the upper half 
7 in. in diameter. Each boiler branch 
feeds into the 10 in. steam main, and is 
provided with stop and isolating valves. 

The steam valves are all of the full- 
way type, and have cast-steel bodies; 
they were supplied by Messrs. Marchant, 
of Huddersfield. Drain pockets and 
traps are provided on the 10 in. steam main, and from it the 
branches to the engine separators are led through openings 
in the wall. The economiser, situated in a building 
at the base of the chimney, contains 1,200 tubes, and 
is divided into halves, so that in case of breakdown, 
or if from any other cause one section is disabled, the 
other may remain in use. The economiser was supplied by 
Messrs. Green, of Wakefield. 

The chimney is a circular brick structure 205 ft. high, 
and 18 ft. in internal diameter. 

Above the economiser is a feed-storage tank, of 11,500 


. 
'ТР7ТГТТТГТҮҮТҮТРТГҮТҮТРТҮРҮРРҮТҮҮРҮҮҮТРҮ, — —gL— — EIIE DIDI EED TEIN AR 
FA Pr rur rmm d a ie i ie FIF Fm ag am m m PPP 


FIN FP d — — — — à 
y, 1 


gallons capacity, also an ash bunker, arranged in connection 
with the conveying plant, and provided with shoots for 
filling carta. 

A combined coal and ash-conveying. plant is being 
installed by Messrs. Graham, Morton & Co., of Leeds. The 
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conveyor is of the endless chain and bucket type, with a 
capacity of 50 tons per hour, and iB provided with auto- 
matic filing apparatus, both for coal and ashes. The 
conveyor wil run vertically up the end wall of the 
boiler house from the coal-filling hoppers, passing over 
the top of the coal bunkers and down the end wall 
adjacent to the ash bunkers, into which it is arranged 
{о deliver ashes, completing the circuit by passing along 
the boiler house basement to the coal filling hopper. 
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allowed for a pump room, in which are at present installed 
two steam feed pumps, supplied by Messrs, Weir, of Glasgow, 
each capableof delivering 7,500 gallons of water per hour to 
the boilers. The pumps draw from the storage tank over the 
economisers, or from the hot feed tanks (supplied from the 
hot wells), and deliver either direct or through the econo- 
misers to the boilers. Duplicate feed-pipe lines are provided, 
and duplicate steam connections to the feed pumps. 

The first engine house is designed to accommodate five 


1,000-kw. COLE, Млвснехт & MonrnEsvy-WrsTINGHOUSE SETS, VALLEY Roap (No. 3) STATION. 


In the basement the ashes from the hoppers under 
the boilers will be fed into the filling apparatus, or 
in case of breakdown of the conveyor, into ash trucks, 
for which provision is made in the centre of the base- 
ment. 

When the boiler house is completed, a second conveying 
plant of similar design will be installed, to deal with the 
second row of boilers. | 

Between the sixth and seventh boilers space has been 


generating units, each of 2,000 н.р, The first two of these 
are at work; the engines were supplied by Messrs. Cole, 
Marchent & Morley, of Bradford, and the generators by the 
British Westinghouse Co., of Trafford Park. 

A third set is in process of erection, with engines by Messrs. 
J. Musgrave & Son, of Bolton. 

The engines are of the cross-compound inverted vertical 
type, with the generator placed between the high and low- 
pressure engines. The engines at present running have high- 
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pressure cylinders 27 in. and low-pressure cylinders 54 in. in of repairs or inspection. On test these generating sets have 


diameter, with a stroke of 4 ft. given the following results :—Steam press 160 lbs., super- 
On the crankshaft is mounted, beside the generator, a heat 7 to;26^ F., vacuum 24°25 to 25 in.; at з Јоад the 
fly-wheel, 50 tons in weight and 20 ft. in diameter. steam used! per I. H.. and per KW.-hour, was 11:8 and 18 


Ibs. respectively, and at full load 13 and 
== 19°6 lbs. respectively. 
T An electrically-driven overhead travel- 
í ling crane is installed in this engine room. 
It was built by Messrs. T. Broadbent and 
Sons, Ltd., of Huddersfield. 

Four motors are provided, one each for 
longitudinal and cross traverse and for 
heavy and light lifts of 30 and 8 tons 
respectively. The motors are of the 
series-type and worked by controllers of 
the tramway pattern. 

The switchgear for controlling the 
generators at present installed, was con- 
structed by Messrs. Ferranti, Ltd., of 
Ps a Hollinwood, and is of their well-known 
a.c cellular type. 

— ЖЫ A separate set of switchgear is pro- 

* vided for each machine (situated in 
an adjacent recess in the engine room 

OUTSIDE VIEW OF VALLEY RoaD GENERATING STATIONS (Nos. 2 AND 3). wall), by means of which it can be 
coupled to either the main lighting 

Both cylinders are fitted with Corliss valves actuated by ^ ог traction switchboards in the adjoining No. 2 station. 
Messrs. Cole, Marchent & Morley’s} well-known type of In each gear two main circuit-breakers, arranged to open 
trip gear. at 3,000 amperes maximum and 200 amperes reverse current, 

Each engine is provided with a separate atmospheric are fitted, the final break being taken: on horn switches at 
exhaust pipe and surface condenser; the former comes into the top of thenboard. A large three-part change-over; and 
action through the opening of an auto- 
matic valve, in case of failure of the 
vacuum through the condensing plant 
breaking down. 

The condenser and air pumps are 
situated at the rear of each engine, 
partly below the engine room floor level, 
but open to inspection from above by the 
engine room staff. 

In the exhaust steam pipe above the 
condenser is fitted a Baker oil separator. 

: The condensers are similar to those 
described in connection with the other 
station, and by the same maker; each 
contains 2,500 sq. ft. of cooling surface. 

The air pump sets are Messrs. Cole, 
Marchent & Morley’s standard pattern, 
steam-driven by compound 10-in. stroke 
engines, running at 150 r.p.m., with 18-in. 
pumps of the Edwards type. 

These pumping sets are also fitted with 
two force pumps for delivering the hot- 
well water into the overhead feed tanks. 

All the condensers are coupled to a 
common air pump suction pipe, and any 
air pump can be used for creating a 
vacuum. The circulating water is at 
present supplied from the Allen pumping 
plant installed in the extensions to the 
origical Valley Road station, and des- 
cribed in our last issue, but provision is 
made for installing three steam-driven 
circulating pumps at the end of the 
present engine room. The circulating 
inlet and outlet pipes to the condensers 
are placed in a covered trench at the 
rear of the boilers, beside the main flue, 
where also boiler blow-off and water- 
service pipes will be installed. 

The generators fitted to these engines 
were built by the British Westinghouse 
Electric and Manufacturing Co., of 
Trafford Park, Manchester. They are 
each of 1,000 KW. capacity, and built to View ОЕ ENGINES, CowpENsING' PLANT, &0., VaLLEY ROAD (No. 3) STATION. 
run with a 50 per cent. overload, if desired. 

The armature complete weighs 19} tons; it is keyed to equalising switch, worked through a hand-wheel and worm 
the crankshaft, and bolted to the fly-wheel. gear, is arranged at the side of the last mentioned gear for 

The magnet ring is fitted with 12 poles, compound wound, putting the machine on the lighting or traction circuit. 
and is constructed in halves, which can be slid outwards on The usual ammeters, paralleling voltmeters, and field- 
either side from the armature, on an underbed, for purposes controlling switches are provided. 
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The main switchboards in the No. 2 station have had a 
somewhat chequered career. The original lighting board, 
supplied by Mr. G. A. Steinthal, of Bradford, was situated 


1,000-kw. WESTINGHOUSE GenERATOR, VALLEY Кр. (No. 3) Station. 


on a gallery at one end of the engine room. Of the chaos 
which reigned supreme in the restricted space at the rear of 
this board, perhaps the less said the better. While no doubt 

good specimen in its day, it was found inadequate for the 
more advanced conditions which now 
obtain in connection with the supply, 
во а new board, one of the first of 
the cellular type to be used for 
continuous current purposes, was in- 


engine room floor level, and some 
distance behind the older board. Я 
It contains 24 machine divisions AU x 
(two to each machine in the engine Ach 
room), fitted with circuit-breakers of М 
the carbon air-break type, with roller i 
release devices, actuated by reverse and b NE UT 
maximum current automatic attach- | 
ments, knife switches, ammeters and QU 


* f гет 4 * — eee , 
B.T.H. watt-hour meters; three [A „„ r ot? 


divisions contain the controlling switch- 


gear, watt-hour meters, &c., for the X me. 


works circuit subsidiary board, and 14 | „т Awe 


divisions the controlling gear for the Pa к ы * 


variouslighting circuits, Several spare 
divisions are left for extensions, and 
inter-connecting panels are provided 


for the large sets in the last described 7 


station and for the Willans-Bruce 
Peebles generating plant in the exten- 
sion building. 

All the ammeters and voltmeters 
are of the “edgewise” pattern, and 
are mounted on the top of the board. 

The field regulating resistances are 
fixed to girders overhead, the hand wheels for operating 
them being about level with the top of their respective 
machine divisions. 


EXISTING ROUTES THUS 
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The subsidiary board for controlling the works circuits is 
erected at one end of the main board. It controls some 
20 circuits for motors and lighting, and is fitted with 
oil-break fuse plug switches. The six larger sets in 
this station have change-over and equalising switches 
fitted at the side of the generators. The traction board 
is situated at one side of the station, and was supplied 
by Messrs. R. W. Blackwell & Co. In this case also the 
original board has been reconstructed, and a different type 
of switch substituted. 

The present board contains six machine circuits, a testing 
panel to comply with the Board of Trade regulations, and 10 
feeder circuits, of which two are spares. 

The machine panels are fitted with I. T. E. circuit-breakers, 
knife switches, ammeters, &; the feeder panels have I. T. E. 
edgewise pattern circuit-breakers and knife switches. 

Paralleling voltmeters and watt-hour meters for measuring 
the total traction output are provided. 

The history of the Bradford distributing network to a 
great extent covers the various phases which have 
characterised this branch of electrical supply work since the 
two-wire system was in vogue. The supply originally com- 
menced on the latter system at a pressure of 115 volts. 

In 1893 the Hopkinson three-wire system of distribution 
was decided on, and a pressure of 230 volts across the outers 
adopted. The majority of the consumers’ lamps were 
supplied at 115 volts, but a certain number of 230-volt 
lamps were employed as an experiment. 

In the year 1897 a further change was made by increasing 
the voltage to 460 across the outers, and the use of 230-volt 
lamps having proved successful, they were generally adopted. 

The credit for introducing the high-voltage lamp, must 
be given to Mr. Sydney Baynes, the electrical engineer from 
1890 to 1895. 

In 1897 Mr. Alf. H. Gibbings, the engineer at that time, 
introduced his scheme for the free supply of lamps to con- 
sumers, Bradford being the first town either in Europe or 
America where such an innovation was adopted. 

In connection with the distributing network, there are 
12 feeding points, the sections of feeder cables varying from 
1:5 sq. in. to*3 sq. in. The majority of the cables are of the 
B. I. W. and Siemens single-core armoured type, laid direct 
under the pavements, though a certain proportion of recent 
cables are laid on the solid system. The disconnecting boxes 
are of the diving-bell type with simple link fittings, and were 
originally designed by Mr. S. W. Baynes. The length of 
the longest lighting feeder is nearly 2 miles, and of traction 
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feeder about 54 miles, the latter feeders totalling some 46 
miles. In connection with the distributing network, the 
department is at present constructing a cable tunnel, about 
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} mile in length, under the Midland Railway, to cross which 
it has previously been necessary to go a considerable dis- 
tance round. The cables will be supported on hangers 
built into the sides of the tunnel. 

A description of the Bradford electrical undertakings 
would not be complete without some reference to the city 


CAMBORNE AND REDnRUTHÓELECTBIC;TRAMWwAY[: TRANSPORT OF MINERALS. 


tramways. ‘These are, in many respects, uniquely situated, 
as they form a connecting link between the tramway systems of 
Leeds, Halifax, Shipley D.C. and the Mid-Yorkshire scheme, 
and the Spen Valley system of the B.E.T. Co. Unfor- 
tunately, the gauge adopted at Bradford, viz., 4 ft., effect- 
ually isolates it as far 
as through running 
is concerned from the 
majority of its neigh- 
bours. The Leeds system 
meets it at Stanningley 
and Drighlington. The 
Halifax system adjoins 
it at Queensbury ; the 
Shipley Council’s route 
is at present worked by 
the Bradford tramways 
department, and will 
connect to the Mid- 
Yorkshire scheme, which 
is built to the same 
track gauge. The Spen 
Valley system of the 
B.E.T. Co. will meet it 
at Birkenshaw. 

The routes open at 
present total some 45 
miles, of which 30} are 
double track. The 
steepest gradient is 1 in 
9, on the Church Bank 
gection, and the cars on 
this route are equipped 
with special safety de- 
vices to prevent back 
running. The majority 
of the routes have steep 
gradients, the centre of 
the town lying in a hollow. Seven-inch girder rails, weigh- 
ing 102 Ibs. to the yard, have been mostly adopted, and a con- 
siderable number of Cooper & Howard Smith's patent anchor 
joints are in use. Certain sections of track have, however, 
been constructed on the Demerbe system. 

The bonding of the rails is principally done with short 
Chicago Crown T. bonds, 4 in. centre to centre, fixed under 
the fish-plates for protection. 


A number of special lay-outs in the centre of the city were 
specially made by Messrs. Hadfield's Steel Foundry Co., 
Sheffield, with their patent manganese steel rails, pointe and 
crossings. 

The overhead equipment is of the usual standard pattern, 
centre-pole, side bracket and span-wire construction having 
been adopted on the various routes, and 
in certain places Edmundson-Purdom 
signals are installed for controlling the 
working of the cars. 

The rolling stock consiste of 228 
single-truck double-decked cars, each 
carrying 52 passengers, and one single- 
deck double-bogie car to seat 40. 

There are also five snow-ploughs and 
track sweepers. 

The electrical equipments of the 
cars were supplied by Messrs. Witting, 
Eborall & Co. and the British Westing- 
house Co., each car being provided 
with two 20-н.Р. motors, and hand, 
slipper and electrical brakes, 

The car depóts are scattered over 
the various routes; the principal 
one will hold 100 cars. At the 
Thornbury depót a repair shop has 
been provided, where all the heavy 
repair work is executed. In this 
depot a compressed-air equipment 
has been installed for the purposes 
of chipping, keyway cutting, dril- 
ling, and cleaning armatures and 
casings. 

The first tramways in  Brad- 
ford were opened in 1882, and the 
first electrical routes in July, 1898. 

When the steam routes of the original companies were 
acquired by the Corporation, their conversion to electric 
traction was carried out by the municipality, and they were 
opened in February, 1902. The present position of the 
department will be gauged from the fact that during the 
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CAMBORNE AND REDRUTH ELEOTRIC TRAMWAY. 


year ending March last, 41 millions of passengers were carried 
and over 4,000,000 car-miles run. 

Mr. А. Blackman is now the city electrical engineer. 

In conclusion, we beg to thank the officials of the elec- 
tricity department for their courtesy in supplying the parti- 
culars relating to that department, and Mr. C. J. Spencer, 
the general manager of the tramways, for information as to 
the Bradford tramway system. 


T 
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THE accompanying pictures show characteristic views on 
this electric trolley tramway, with cars carrying ore. We 
believe that this is the first time that such a system has been 
called upon to carry both passenger and mineral traffic in 
this country. The Urban Electric Supply Co., Ltd., have 
contracted to carry all the ore from East Pool and Wheal 
Agar mines to the stamps at Tolvaddon, the distance being 
about а mile. The quantity which has to be carried per 
day is about 200 tons. 

The construction of the line, &c., was carried out for 
Messrs. Edmundson's Electricity Corporation, Ltd., by the 
resident engineer and manager (Mr. F. S. Hanning), on the 
same lines asthe building of the power station and the con- 
struction of the permanent way ; in fact, he was responsible 
for the entire equipment of the lighting and tramway system 
without any contractors, excepting Messrs. Callender's Cable 
and Construction Co., who carried out the cable work to the 
resident engineer's instructions for the four Board of Trade 
orders—i.e., Camborne, Redruth, and IIlogan lighting 
orders, and Camborne and Redruth tramway order. Over 100 
miles of cable have been laid in mains and network. 

The equivalent number of 8-c.P. lamps connected is 
6,000, the number of motors 17, aggregating about 200 
B. I. P., and the number of tramway motors 10 = 500 B. H. P., 
making the grand total equivalent to 25, 000 8-с P. lamps. 

Such a result for 12 months’ working would be considered 
excellent in many of the large industrial towns in the United 
Kingdom. For instance, Rochdale, with a similar combined 
system, and a population of 83,000, has only the equivalent 
of 18,000 8-c.P. lamps after three years’ working. 

The ore is carried from the mines over about half a mile 
of Camborne and Redruth tramway permanent way, leaving 
the latter at the power station, Carn Brea A 
light railway has been laid down on private property 
crossing two main roads to the stamps at Tolvaddon, a 
distance of about 3 mile. In the construction of this it was 
necessary to build a bridge over the Gas Works Road, and a 
large amount of levelling had to be done. A trestle bridge 
was also found necessary from the second to the third stamps, 
owing to the difficulty of getting curves of a reasonable 
radius in such a cramped area. This special work, in con- 
junction with the permanent way, produced many difficulties 
in the shunting of trucks and locomotives, owing to the 
limited space at the constructor’s disposal. 

The company have also arranged with the Post Office to 
have letter boxes on their cars; letters are to be collected 
hourly at Camborne and Redruth, a start being made in this 
direction on January Ist, 1904. 

The two locomotives were supplied by Messrs. Milnes, 
and the electrical equipment, motors and controllers, &c., by 
the British Thomson-Houston Co., Ltd., each loco. having 
two 25-H.P. motors of the К 60 type. There are 14 side- 
tipping steel trucks—eight carrying 2} tons per truck, and 
віх З tons per truck. These trucks are provided with 

owerful brakes on all four wheels, and a train will consist 
of three trucks and a loco. so that there will be three tracks 
loading, six trucks and two loco.’s on the journey, three 
tracks discharging, and two spare trucks to allow for repairs. 

: The ore will be carried between the hours of 7 a.m. and 
5 p.m., Sundays excluded. 


BUSINESS NOTES. 


(Continued um page 1029.) 


Books Received.—“ Light Railways Procedure," Vol. 
II., by J. 8. Oxley. London: Р. В. King & Son. 21s. net. 

* Annuaire du Bureau des Longitudes pour 1904." 
Gauthier-Villars. 1°50 fr. 

* Calvert's Mechanics’ Almanack for 1904." London: John 
Heywood. 4d. 


Trade Announcements, — We are asked to state 
that the liquidation of the British Schuckert Electric Co., Ltd., 
which has already been mentioned in these columns, is consequent 
upon the Schuckert & Siemens amalgamation in Germany, and 
the interests of the Schuckert Co. in Great Britain have now been 
entrusted to Messrs. Siemens Bros. & Co., Ltd., Westminster. 

Messrs. G. E. Taylor & Co., electrical engineers and contractors, 
have removed to more commodious premises at 8, Bush Lane, 
Cannon Street, E. C., owing to increase of business. Ж 


Paris: 


Stealing Copper Cable.—At Guildhall on 17th inst., 
William McConkey, Ernest Ezra, James Brown, Frederick Kerr, 
and David Lang, all in the employment of the Charing Cross and 
City Electricity Supply Corporation, Ltd., were charged on remand 
with stealing various quantities of copper cable. Alfred Toms, a 
marine store dealer, of 120, Old Street, was brought up on remand 
charged with receiving the property—6 cwt. of cable, value £18— 
well knowing it to have been stolen. Mr. Alderman Smallman 
sentenced Ezra to one month's imprisonment, and McConkey, 
Brown, Kerr and Lang each to six weeks’ imprisonment, with hard 
labour. He sentenced Toms to six months, with hard labour. 


Kettering Street Lighting.—The Gilbert Arc Lamp 
Co., Ltd., are carrying out the street lighting here for Messrs. 
Kennedy & Jenkin, who have advised the Council to install the 
company's 6-ft. carbon open type lamps there, burning about 
60 hours. 


Bankruptcy Proceedings.— The first meeting and 
public examination in the case of Mr. J. W. Btorr, electrical engi- 
neer, Dudley, are to be held at Dudley on December 29th and 
January 18th respectively. . 


Telegraph Cable Imports.—The value of the foreign 
teleyraph cables and apparatus connected therewith imported into 
this country during November last amounted to 45, 782 as compared 
with £5,419 in October last, bringing up the total for the first 
eleven months of the year to £55,981. 


ELECTRIC LIGHT AND POWER NOTES. 


Abercarn.—The U.D.C. has decided to defer application 
for a prov. order to supply electricity. 


Andover.—The T.C. has resolved to oppore the applica- 
tion of the Southern District Electricity Supply Corporation for 
supplying electricity to the district. 


Ayr.—The T.C. has agreed to supply energy to the 
Glasgow and South-Western Railway at 3d. per unit on a minimum 
consumption of 30,000 units р.а. and up to 50,000, and over that, 
at 24d. per unit. ; 

Barnet.—The E.L. sub-committee of the T.C. has inter- 
viewed the North Metropolitan Electrical Power Distribution Co., 
on the question of supply, and the company proposes to cancel the 
present order under which it.is working and apply to the B. of T. for 
a new one,covering the area of Arkley, the company to pay the 
Council the cost of the order for the present extended district. The 
company proposes that the agreement with the T.C. shall be 
extended for a further period of seven years. 


Beverley.—The Lincolnshire and Yorkshire Electric 
Power Co. bas informed the T.O. that it proposes to apply for 
power to erect an electricity works in the Council's district. 

The T.C. has paid Mr. Baker £130 for preparing а scheme for the 
lighting of the town. 


Blairgowrie. — The T.C. is considering the electric 
lighting of the town, and on the 16th inst. interviewed certain 
gentlemen in connection with а scheme. It is proposed to utilise 
water-power from Benecally. 


Bristol.—The Electrical Committee has decided to 
extend an alternating current main to New Brislington. Extensions 
have beer authorised also to Phippen Street, Malago Vale, Bed- 
minster and Queen Street. 


Cardiff.—The Corporation on 15th inst. approved of the 
extension of the power station at Roath, in order to meet the in- 
creased demands of the electric lighting department. The cost of 
the building will be about £9,000, but no estimate can be given as 
to the cost of the plant until the extent of the increased demand is 
known. 


Carnarvon.— The T.C. has approved of the North Wales 
Power Co.'s Bill and has constituted the E.L. Committee a 
Watch Committee to protect its interests. 


Chestertield.—The T. C., on the recommendation of its 
electrical engineer, Mr. R. L. Acland, has decided to obtain another 
400-xw. set for lighting and power, and to expend £100 on com- 
pounding two of its existing seta for dealing with the traction load. 
'The estimated cost of the extensions, which will bring the capacity 
of the plant up to 1,000 KW., is £5,680. 


Coventry.—The E.L. Committee of the Corporation has 
recommended the expenditure of £31,575 on extensions, being the 
completion of the original scheme which was decided upon as the 
result of Mr. Jeckell's report on the financial aspect of the under- 
taking. In regard to the borrowing of £5,000 sanctioned by the 
L G.B. for the purchase of electric motors, the latter will be pur- 
chased a8 required. 


Dewsbury.—A L. G. B. inquiry was held recently rela- 
tive to the Corporation’s application for а loan of £9,920 for elec 
trical purposes. Part of the loan is for further extensions, and 
the balance to meet outstanding liabilities... There) was no op- 
position. 
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Doncaster.—The Т.С. will shortly consider the question 
of applying for further powers to extend the limita of its present 
area of supply, which will include Balby with-Hexthorpe, Wheatley, 
Warmeworth, Bentley-with-Arksey, Kirk Saudall, Loversall, Sprot- 
borough, Cantley, Armthorpe and Carr House-with-Elmfield, and 
also further provisions with regard to supply. 


Dublin.—At a special meeting of the Dublin Corpora- 
tion, the report of the E.L. Committee, embodying a letter from the 
I.G B. in regard to the application for £48,000, to complete the 
City electric lighting scheme and to carry out the Clontarf scheme, 
was adopted after prolonged discussion. The L G.B. state tbat 
£41,500 of the above sum represents an under-estimate of the coat 
of the scheme, notwithstanding the fact that a saving of about £6,000 
was effected by the modification of the original estimates ; also that. 
about 87 per cent. of the work for which the above loan is required 
appears to be due to expenditure which will not increase the earning 
capacity of the system. The original estimate for the Pigeon House 
scheme was £254,000, and that sum, and £52,300 in addition, has 
now been spent. 


Easthourne,—4A L. (i. В. inquiry was held recently into 
the application by the T.C. for power to borrow £10,000 for electric 
lighting purposes. 


Edmonton.—'The Council has resolved by a majority 
of two votes, to carry out its prov. order itself. Several offers 
had been received from various firms for taking over the under- 
taking. 


Elland.—The T.C. has resolved to make application to 
the L. G. B. for sanction to borrow £1,000 for extensions at its elec- 
tricity worka. í 


Farnborough.—The B. of T. has written to the U. D.. 
inquiring whether the Council bas taken any steps to carry out its 
proposal to transfer its prov. order to Power and Traction, Ltd., or 
to establish works under the order. The Council has replied that no 
application has been made by Power and Traction, Ltd., for the 
transfer of the order. 


Gillingham  (Borset),—Messr& Parry, Ross and 
Richards have submitted to the Р.С. a scheme for electric lighting. 
They propose to convert an old silk mill into a generating station, 
and to supply energy for public lighting at 5d. per unit on an 
annual consumption of 50,000 units. The scheme has been 
adopted, and a company will be formed locally to carry it out. 


Gorton.—The T.C. has applied to the B. of T. for an 
extension of time to enable the Council to carry out the worka 
authorised by its order. 


Manley.—The T.C. has decided to obtain alternative 
tenders for the provision of turbines and reciprocating engines at 
the electricity works. 


Hornsey.—The D.C. has resolved to put an end to the 
agreement with the National Electric Free Wiring Co. 


Kexnsham.— The R. D. C. has received a communication 
from a firm acting on behalf of the Keynsham Electric Light and 
Power Co., stating that the company would be willing to fix the 
price of energy at 118. 8d. up to 20 units, and 7d. a unit after. 


Kirkcaldy,—The T.C. has teduced the price of energy 
for power to 1;d. per unit, up to 6 p.m. AN 


Lincoln, South America.—A_ small electric. lighting 
plaut of 35 kw. nas been inaugurated recently. 


London.—Isuixeton.—The B.C. has agreed that, in 
the event of the L.C.C. sanctioning the borrowing of £849 for elec- 
tric lighting purposes for a period of 12 years, it will undertake 
that during the currency of the loan no further loans will be raised 
to replace any of the plant and macbinery, the cost of which is to 
be defrayed out of such lcan, and that any renewals required 
during tbat period shall be provided out of a sinking fund to be 
created for the purpose, or from maintenance account. 

WESTMINSTHB.—The claim for £30,000 compensation by Pen- 
darves Trustees against the L С.С. for the freehold of the premises 
used by the Metropolitan Electric Supply Со., Sardinia Street, 
and required for the new thoroughfare—k ingsway —has been settled 
by consent at £24,754. 

MABYLEBONE.—AÀ special meeting cf the B.C. has been held 
to consider the recent judgment by which the Council i 
to pay the Supply Co. £60,000 by January 3186 next. It was 
decided to take the necessary steps for obtaining an over-draft for 
that amount from the Council's bankers, ín lieu of levying a rate, for 
which there was not time. Mr. Edward White moved that a Bill 
be introduced into Parliament to relieve the B.C. from the obliga- 
tion to purchase the Supply Co.'s Marylebone undertaking upon 
equitable terms. The discussion was adjourned. 


Тһе Lothians,—The chairman of the Lothians Electric 
Power Co. stated at a meeting of the company on the 17th inst.ithat 
the Fife Electric and Scottish Central Co.'s might possibly unite 
with the Lothisns Co. All three companies propose to cupply 
energy in bulk. | 


Lymington.—The R.D.C. has given permission for the 
local electric lighting company to extend the mains to Pennington, 


Paignton.—The U.D.C. has appointed Messrs. Enright 


and Co. consulting engineers re the E.L. scheme ata fee of £400. 


Redfern, N. S. W.—Owing to a breakdown of the boilers 
in the borough electricity works, the streets were recently in dark- 
nes8 for three nights. 


Salisbury.—The Board of Guardians has decided to 
engage Mr. L. Andrews, late of Hastings, to adviee it on the ques- 
tion of installing the electric light in the Workhouse. 


Southampton.—The Inland Waterways, Ltd., have in- 
formed the T.C. that they intend to apply to the B. of T. fora 
prov. order to supply energy within its area. The Corporation will 
oppose the application. 


Spain.—A concession has been granted to put down a 
plant to utilise the water power of the River Tago, at Sacedon, 
in the generation of electrical energy for lighting and power 
purposes. 


Springwell.— Arrangements havé been made by the 
Council for a supply of energy for public lighting from Springwell 
Colliery. 


Strabane.—The T.C. has .esolved not to assent to the 
Ulster Electric Power Co. applying for powers to ligbt its area. 


Swinton.—The U.D.C. has resolved to communicate 
with the Salford Corporation and the South Lancashire Tramways 
Co. to ascertain the most favourab!e terms upon which а supply of 
electricity in bulk can be obtained by the Council. 


Tamworth.—The R. ). C. has assented to the application 
of the T.C. for а prov. order, and а committee has been formed to 
protect the Council's interests. The P.C. of Bolehall and Glascote, 
in the Council's district, bas decided to oppose the T.C. on the 
ground that it has no proof that the T.C. would supply it with 
encrgy. 


ELECTRIC TRACTION NOTES. 


Birkenhead.—The T.C. on Friday decided to offer a 


salary of £150 to the new manager of the electric tramways, in order 
to secure a competent man. Mr. A. R. Fearnley, who is relinquish- 
ing the position, was appointed at £300, and a year later his salary 
was increased to £450. 


Cardiff. —The electric tramways are to be extended from 
Castle Road to Crwys Road, from Rhymney railway bridge to Taly- 
garn Street, and from the Cowbridge Road terminus to west of 
Victoria Park, Canton, at & cost of £17,673. 


Chatham.—The Chatham and District Light Railways 
Co.is making great progress in tbe extension of its electrio tram- 
lines in the district. It is now just completing a through line 
running from the Dockyard and Naval Barracks on to New 
Brompton and Gillingham by way of Middle Street, Old Brompton. 
When this is complete, which will be іп a few day», passengers will 
be able to ride all round the district at a 2d. fare. The company is 
now accommodating the public with a double line up the long bill 
leading from the east end of Chatbam to Gillingham and tbe 
Rainham district. It has also powers to go on to Rainham and 
Maidstone, and it is expected that shortly these routes will be 
commenced. 


Huddersfield. — The traffic receipts for November 
amounted to £4,777 58. 2d., or 8 81d. per car-mile, an increase of 
£459 7s. 6d. The number of miles run was 130,201, and the 
passengers numbered 911,788. 


Italy.—It is announced from Naples that a new electric 
railway connecting Resina with the first station on Cook's funicular 
line on Vesuvius is shortly to be opened for traffic. The line, which 
will be only 71 km. long, has a difference of altitude of 7С0 metree. 
The highest section for about one-fifth of the tote] length ів on the 
rack syetem (Strub’s arrangement). The line has been built by 
Thoe. (‘ook & Sons, the well-known tourist agents, with a view tu 
facilitating approach to the crater. 

The Minister of Public Works has authorised the railway com- 
pany to suspend the service of accumulator traction on the Bologna- 
St. Felice-Poggio Rusco and Bologna-Modena Lyons railways, the 
trials not having given satisfactory results. 


New York City.—A police report issued on December 
4th shows that of 365 persons killed in the city streets during the 
past year, 172 deaths were caused by the electric street cars. 
Usually no penalty attaches to the motor-man, nor damages to the 
company. Only nine deaths were due to automobiles. 


Oswaldtwistle.—Accrington T.C. has approached the 
U.D.C. on the question of extending the electric tramways to the 
town. 


Perth.—The Tramways Committee had before it on 
l6th inst. & dozen applications from various firms for the work of 
carrying out the reconstruction of the tramways for electric trac- 
tion. The clerk was instructed to inquire. what contracte the 
applicants had already carried out, and report at а future meeting. 
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Russia.—The British Vice-Consul at Sevastopol re- 
ports that the Russian Government has decided to construct an 
electric railway between Sevastopol and Yalta, to pass vid Bala- 
clava, Bida, Aloupka and Livadia. 


South Shields.—Our Northern correspondent learns that 
the Tramways Committee has very materially altered its decision in 
respect to the leasing and construction of the tramways. The 
recent suggestion was that the Committee should have power to con- 
struct the tramways, but that the question of leasing them should 
be left over for the present; the intention having always been to 
construct the tramways municipally, whether they were afterwards 
leased or not. Now, however, after a consideration of the points 
involved, the Committee is going to recommend the Council to 
advertise for offers for the leasing, as well as for the construction 
and electrical equipment of the tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones,—At last week's T.C. meeting 
Councillor Carden, chairman of the Telephones Committee, referred 
to the Postmaster-General’s letter, which was mentioned in our last 
issue, and said the Committee regretted that the Postmaster-General 
had come to this decision without waiting to bear the Committee's 
side of the question. He hoped the Committee’s reply would fully 
make out the justice of their case. He felt, however, that in the 
interests of the Corporation he could only bow to the decision. 


Italian Telephones.—Telephonic communication has 
just been established between Rome, Florence and Naples. 


P.O. Telephones.—At Richmond on 16th inst. the Post 
Office Telephone Exchange was formally opened. 


Telegraphic Interruptions and Repairs :— 


CABLBS, IwrERRUPTED. REPAIRED, 
Dominica-Martinique .. 6% ws vė ee Мау 5, 1902 ‘ee 
Bt. Lucia-Martinique .. “> - es ee May 7, 1902 ee we 
Apjer-Kalianda ae ee ee ee ee ee Ang. 2, 1902 ees eo 
Cayenne-Pinheiro ee ee ee ee oe Aug. 18, 1903 ee ee 
8$. Lucia-St. Vincent si xs А .- Sept. 19, 1902 .. 35 
Reissa-Issa (Lemen)- Camara 2 ee „. Oct. 22,1902 .. 25 
Paramaribo- Cayenne. vs éi x .. Feb. 26,1908 ,, a 


New York-Hayti Ws as "M 
Trinidad-Demerara No. 1 ee ee ee ee Aug. 97, 1901 ee ee 
Tourane-Amoy .. as ON cx "^ .. Nov. 10, 1903 .. as 
St. Jacques-Haiphong.. - .. Dec. 15, 1908 .. - 
St. Thor. as. St. Kitts E .. Dec. 21, 1903 .. 


LANDLINES. 
.. Dec. 14,1903 .. 


Rowno-Odessa єў 
ee Dee. 16, 1903 ee es 


Mole St. Nicolas-Port-au-Prince 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Battersea.— December 28th.  Coal-handling plant for 
the electricity works. See Official Notices December 11th. 


Belfast. — January 15tb. Electricity meters. Sce 
* Official Notices to-day. 


Enniscorthy.—. January 20th. Electric lighting and 
pumping plant (seven sections), for the Lunatic Asylum. See 
* Official Notices December 4th. 


Erith.—. January 18th. Lancashire boilers, piping, con- 
densing plant, three-phase steam alternator of 500 Kw., switch- 
board and cable extensions. See Official Notices December 18th. 


Govan.— December 28th. Coal bunkers, conveyor, and 
electric capstan. See '' Official Notices" December 4th. 


Hackney.—. January 4th, 1904, Feeding and distribut- 
ing mains. See Official Notices” December 11th. 


Harrismith (Orange River).— January 18th. Cables, 
transformers, switchgear, &c. See Official Notices December 11th. 


Kettering.—January 9th. Electricity meters. See“ Ofli- 
cial Notices December 18th. 


Lanark.—January 11th. The County Council and 
Middle Ward District Committee want tenders for refuse destructor 
and electric lighting plant, &c. Specifications, &c., from W. L. 
Douglass, district engineer, Hamilton. 


L. C. C.— January 19th, 1904. Six electrically-driven 


three-throw boiler feed pumps for Greenwich power station. See 
** Official Notices November 20th. | 


Spain.—Tenders are at present being invited by the 
municipal authorities of Plencia (Vizcaya province) for the con- 
cession for the electric lighting of the town during a period of four 

ears. Tenders are to be sent to El Secretario del Ayuntamiento 
de Plencia (Vizcaya), whence particulars may be obtained, . 


Spain.— February 12th. Concession for an electric tram- 
way between Porrino and Mondariz (Pontevedra province). Вее 
Contracts Open December 18th. 


Sydney (N.S.W.).—December 30th. Telegraph, tele- 
phone, and electric light material for the Deputy Postmaster- 
General of Sydney. See this column for November 6th. 


Sydney (N.S.W.).—January 12th, 1904. Messrs. Preece 
and Cardew want tenders for :—One or two 600-k w. or one 1,200 Kw. 
three-phase steam alternators with condenser, pipework, motor- 
generators, transformers, switchboards, &c, and a coal and ash 
conveyor. See Official Notices December 11th. 


Wallasey.— January 16th. Cables, joint and section 
boxes. See Official Notices December 18th. 


Walthamstow.—. January Ist. Permanent way, рав 
plant, engines, dynamo, batteries, switchboard, cables, overhead 
equipment, &c., for 11 miles of line. See Official Notices“ 
December 4th. 


OLOSED. 


Cardiff.—The Tramways Committee has accepted the 
tender of the British Westinghouse Co., for 15 single-deck com- 
bination tram-cars, at £601 10s. each. 


Faversham.— The Council has accepted the tender of 
the British Westinghouse Electric and Manufacturing Co., Ltd., for 
pumps at the electricity works, at £135, and that of the Brockie- 
Pell Co., for arc lamps, with automatic switches for incandescent 
lights on arc lamp- posts. 


Halifax.—' The Board of Guardians has accepted the 
tender of Messrs. Sunderland & Co. for the installation of the 
electric light in the new board room, at £258 123. 6d. 


Hull.—'The Corporation Tramways Committee has 
accepted the tender of Mr. E. A. Lackenby, for the supply of 14 
tram-car covers of the Kennington type, at £80 each. 


Ipswich.—The T.C. has placed an order for an addi- . 


tional 360-r.H.P. set for the electricity works with the Electrical 
Co., at £1,611. 


London.—The Highways Committee of the IL. C. C. has 
reported upon the tenders received for the supply of 12,500 tons of 
rails, fastenings, conductor tees, &c., which are required in connec- 
tion with the reconstruction of certain portions of the tramways. 
The specification for these materials was divided into two parts 
track rails and slot rails, and fastenings in each case. The lowest 


of the 14 tenders were :— 
Track RAILS, &с, 
Name of tirm, Amount. Remarks. 
Charles Frere, jun., Brusselr. £10,418 13 6 Basic steel tendered for. 
P.& W. Maclellan, J.td., Glasgow. 41,531 17 10 Basic Bessemer steel, 


A. Penney & Co., London. 42,065 19 0 Do. Do. 
Bolling & Lowe, London. 42,414 8 2 Do. do. 
M. Korten, London. 13,250 0 6 Do. do. 
J. G. White & Co., Ltd., London. 43,853 1 0 Do. do. 
The Lorain Steel Co., U.S. America. 43,869 8 0 Will not accept penalty for 


delay in delivery. 
Bolokow, Vaughan & Co., Ltd., 43,748 9 0 Acid steel tendered for, 
London. 


For the slot rails 16 tenders were received, the lowest being :— 3 


The Lorain Steel Co., U. S. America. £33979 0 0 Will not accept penalty for 
delay in delivery. 
P. & W. Maclellan, Ltd., Glasgow. 81,067 12 6 Basic Bessemer steel ten- 


dered for. 
J. G. White & Co., Ltd., London. 84.649 10 0 Acid steel tendered for. 
Bolling & Lowe, London 34,806 19 2 Basic Bessemer steel. 


Pennsylvania and Maryland Steel 35,059 10 0 Delivery in quantities given 
Co., U.S. America. as far as shipments Dy 
steamer allow. 


Frodingham Iron and Steel Co., Ltd., 85,461 15 0 Acid steel. 


Doncaster 
Bolckow, Vaughan & Co., Ltd. 36,7] 12 6 Do. do. 


London 
Steel, Peech & Tozer, Ltd., Sheffield 36,273 0 0 Do. do. 


In regard to these tenders, the report states:—'' The tenders have 
been carefully examined by the engineer, who has advised us that, 
as regards the supply of track rails, that of Messrs. Bolckow, 
Vaughan & Co., Ltd, amounting to £43,748 9s., should be accepted. 
The six lowest tenders for the supply of the track rails provide for 
the use of basic steel, while the specitication issued required that 
the rails to be supplied should be made of acid steel. We were 
advised by the chief engineer that as the rails which have hitherto 
been supplied have been made of basic steel, it was important that, 
in order that а fair comparison might be made of the relative 
life of rails made of these two forms of steel, the rails now 
required should be made of acid steel. The next tender, that 
of the Lorain Bteel Co., of America, cannot be considered, as the 
company is unwilling to accept the clause with reference to the 
incurring of penalties in the event of non-delivery within the time 
specified. In the circumstances, we are of opinion that tbe tender 
of Messrs. Bulckow, Vaughan & Co., should be accepted. This firm, 
who are very large manufacturers of rails, have, we are informed, 
carried out very important contracts in a satisfactory manner. The 
whole of the work under the contract will, we understand, be 
executed by Messrs. Bolckow, Vaughan & Co. themselves. 

“ With reference to the supply of slot rails and conductor-tees, we 
are айтівей by the engineer that the tender of. the Frodingham 
Iron and Steel Co., Ltd., amounting to 436, 461 158.,\ should be 
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accepted. The lowest tender is that submitted by the Lorain Steel 
Co., who in this case also have intimated that they would not be 
prepared to accept the proposed cliuse with reference to payment 
of penalties in the evcut of late delivery, and we have therefore 
not considered their tender. The four next tenders lower in amount 
than that of the Frodingham Co. provide for rails of Belgian or 
American manufacture, and, in view of the extra expenditure which 
would have to be incurred in arranging for the proper inspection 
and supervision of the carrying-out of the work, we are of opinion 
that the tender of the Frodingham Iron and Steel Co. should be 
accepted. This tender provides for steel of English manufacture, 
and it is only £2,394 28. 6d. larger in amount than the second 
tender, that of Messrs. P. and W. Maclellan, which ів for rails of 
Belgian manufacture. 

“ As the Council is aware, the last contract entered into for the sup- 
ply of rails provided for steel of Belgian manufacture, and it is satis- 
factory to note that the tenders which we propose should be accepted 
are 7 per cent. lower in amount, although providing for goods of 
British manufacture, than would be the case were they based on the 
prices in the contract last entered into.” 


Northampton and Sunderland. —essrs. E. Allen & Co., 
Ltd., have recently secured a large contract for the Northampton 
Corporation Tramways through Messrs. .|. G. White & Co, Ltd. (the 
contractors) for cast-steel points and crossings, with tongues and 
renewable pieces in their Imperial manganese steel, and cast-iron 
bound crossings with manganere steel centres. They have alao 
secured a contract for the Sunderland District Tramways, through 
Mesers. A. Kranss & Sons, of Bristol (the contractors) for the whole 
of the cast-steel points, fitted with manganese steel tongues and 
crossings required in the construction of these tramways. 


Portsmouth,—The Corporation Telephone Committee 
has accepted the tender of the International Electric Co., of 
London, for the extension of the switchboard by 300 direct lines, 
with an ultimate capacity of 360 more, at £645. 

Tbe Corporation has accepted the tender of Messers. Milnes, 
Voss & Co., for a car-roof cover as an experiment, at £65. 


Walsall.—The Corporation has accepted tenders as fol- 
lows:—Bumsted & Chandler, for a 500-н.р. engine, £1,430; and 
Thos. Parker, Ltd., for supplying magnets for d ynamos, £740. 


FORTHCOMING EVENTS. 


Tuesday, January 5th —London Elec'rical Contractors’ Association. 
Paper by R. B. Johnson on “The Necessity for thc 
Standardisation of Wiring Rules.” 


NOTES. 


A Merry Christmas.—We take ‘this opportunity of wish- 
ing all with whom we come into touch through the columns of the 
ELECTRICAL REVIEW а right merry Xmas. 


British Electrical Friendly Society.— The second 
annual general meeting of this society was held on Monday, 
December 14th, at Essex Hall, Essex Street, Strand. Mr. W. G. 
Bond presided. The report of the Central Committee stated that 
there are now 30 branches and 1,989 members, a net increase of 
seven branches and 636 members. The income from all sources 
during the year was over £3,010, as against £1,130 for the preceding 
period. The expenditure for sick pay was over £1,844, death 
claims £59, and medical fees over £316. The chairman, in moving 
the adoption of the report, called attention to the very heavy 
sickness experienced during the year, and expressed the hope that 
it would be а long time before such an unusually heavy year would 
again be experienced. Mr. E. Garcke, who bad retired from the 
chairmanship of the Society, was elected a trustee. 


Gas Engine Developments.—At a meeting of the 
Junior Institution of Engineers, held on December 4tb, Prof. D. S. 
Capper read a paper on R2cent Developments in the Construction 
and Working of Gas Engines.” 


Personal.—The Marquis of Tweeddale presided on 17th 
inst. at the Hotel Cecil over a dinner given to Mr. George Draper 
by his former colleagues on his retirement from the service of the 
Eastern Telegraph €». Mr. Draper became connected with the 
Anglo-Mediterranean Telegraph Co. in 1869, and was appointed 
secretary of the Eastern Telegraph Сэ. in 1872, and of the Eastern 
апа South African Telegraph Co. in 1879. 

Mr. Graham Harris desires to thank the many friends for their 
letters of sympathy with him, on the death of his partner— Sir 
Frederick Bramwell, Bart. Having regard to the very large 
number he bas received, he has found it impossible to send 
individualtreplies, and trusts his friends will, therefore, accept this 
expression of his thanks, and his appreciation of their kindness, 


Electricity and Fires.—Before the Insurance Society 
of Edinburgh last week, Mr. Henry R. L. Burn, of the North 
British and Mercantile Insurance Co., read a paper on Electric 
Light Supply and Precautions against Fire.” He emphasised the 
necessity of installations of electricity being carried out by first- 
rate firms, for if they were to believe the assessor's reports, 
"scamping " must bs accountable for many of the fires, as they 
found it reported that the cause of fire in many cases was through 
defective installation. In conclusion, Mr. Burn gave particulars of 
losses which had been incurred by fires, many of which had peculiar 
origins. In one case, he mentioned that owing to the wind sway- 
ing & ball lamp, the coil became frayed, and damage to the extent 
of £8 was done. He cited a case in which £1,400 damage had 
been done to a church, and stated that buildings which were not 
frequently tenanted &hould be fitted with some automatic arrange- 
ment which would give warning when necessary. 


An Electrical Coal Feeder for Gasworks,—At Ше 
Congress of the Société Technique de l'Industrie du Gaz, held last 
May in Toulon, à mechanical stoker working by electric power was 
described by its inventor, M. de Brouwer, director of the gasworks 
at Bruges. The machine is said to act well, does not require a 
costly installation or skilled attendance, and is applicable to small 
as wellaslarge works. It consists of three pulleys of different 
diameters forming & group. The two smaller pulleys are con- 
nected by а belt which runs over them, aud they аге kept in rota- 
tion by an electric motor applied to the larger of the two. Their 
axles are not in the same horizontal plane, the smaller pulley 
being at a lower level, so that the belt is inclined to the vertical at 
an angle of about 45°. The third pulley presses on the belt midway 
between the other two and is thus kept in motion. Its circum- 
ference is hollowed like а tube, and tbe coal, falling from а hopper, 
is caught in the tube and carried round by centrifugal force with 
such an impetus tbat it shoots away from the pulley in almost а 
horizontal stream into the mouth of the furnace. Besides not 
requiring the ordinary stoking operations, the method has the 
unexpected advantage of not producing so great an accumulation of 
graphite in the furnaces, apparently because of the air carried by 
the shoot of coals into the fire. The machine is used in works at 
Bruges, Toulon, Barcelona and elsewhere. It promises well for 
coke furnaces and war ships. 

New Mercury Vapour Lamp.— For some time past Mr. 
C. O. Bastian, well known for his electrolytic meter, hag been 
engaged in perfecting & new type of mercury vapour lamp. This 
has now progressed so far that we may hope to hear of its practical 
application as soon as patent formalities have been complied with, 
aud arrangements made for the manufacture of the lam p in quantity. 
Tne light is of a remarkably penetrating character, and quite snit- 
able for street lighting without moditication; by а simple and 
ingenious device, however, Mr. Bastian has succeeded in improving 
the colour of the light and rendering it suitable also for indoor 
lighting, the white light emitted being, in fact, perfectly satis- 
factory for even such trying purposes as matching colours. This 
modification involves & slight loss of efficiency, but even so, the 
efficiency is far higher than that of any glow lamp. Moreover, the 
lamp is self-starting, lighting up directly it is switched on. Further 
details will be given as soon as they are available. 


Radium.—A lecture on “ Radium and Radio- activity 
was delivered on 18th inst. by Mr. John Gray, B. Sc., A. R. . M., 
under the auspices of the Aberdeen Mechanical Society. Prof. Japp 
presided. Mr. Gray, by means of interesting experiments, illus 
trated the peculiar manifestations of the activity of radium. The 
effect of these new discoveries upon the old atomic theories came 
under consideration, and provoked a brief discussion, in which the 
chairman naturally took the side of the chemists. He thought that 
Mr. Gray went a little too far in speaking of the downfall of the 
atomic theory. Mr. Gray, їп reply, thought Prof. Japp would 
admit that in the lecture he did not quite relegate the atomic 
theory to a place where it would be simply old furniture. He had 
no doubt that long before it was actually proved experimentally, 
the more far-seeing chemists thought that in certain cases certain 
atoms break up, and among these they had to place Prof. Japp, who 
had warned his students that such a thing might take place. 


Lecture.— Under the joint auspices of the Notts Educa- 
tion Committee and the Midland Branch of the National Associa- 
tion of Colliery Managers, a lecture was delivered in Nottingham 
University College, on Saturday, by Mr. W. Maurice, M.I.M.E., on 
the subject of Practical Colliery Electricity." 


A Gas Engine of Beam Type.— Mr. Morgan presents 
а paper to the American Society of Mechanical Engineers describing 
а gas engine specially designed for blast furnace and producer gas, 
in which the power of the engine is passed through an oscillating 
beam to the connecting rod and crank. The beam, such as it ie, 
is very short, but the compactness claimed is not very strikiag. 
The author has something to say about the dust in blast-furnace gas, 
but is clearly unacquainted with the successful and pioneer work 
done in this country, and only takes up the tale at the point where 
the Cockerill Co., finding they were mistaken :n attempting to use 
uncleaned gas, began to clean it by centrifugal fan blowers, the 
centrifugal fan, by the way, having beea used by Thwaite in the first 
blast-furnace gas engine at Wishaw, which was at work before the 
Cockerill Co. found out the mistake of using dirty gas. The centri- 
fugal cleaning was nota German discovery, as Mr. Morgan thinke. 
It is at least satisfactory to find that the Americans are actually 
beginning to wake up to the value of blast-furnace gases. We bare 
found our English iron-masters slow enough in grasping tbe іш- 
portance of the matter, but American hustlers have been slower 
still, for they appear to have done next to nothing yet. 
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Engineering Training.—At a meeting of the North- 
East Coast Institution of Engineers and Shipbuilders in Newcastle» 
. оп-Тупе last week, an important scheme was adopted for the train- 
ing of apprentices and pupils in workshops. The 7'/mes says:— 
“Tbe committee believed that youths iniendirg to become artisans 
should receive while at echool the best training possible, including 
instruction in elementary science, and that more attention should be 
given to tke inculcation of babits of order, perseverance, and good 
conduct, and that these studies and habits should be developed in 
the workshop by a system of rewards offered by employers. They 
believed that industrial conditions in this country called for some 
charge in the methods of selecting and training those destined to work 
in the higher branches of engineering snd shipbuilding. The com- 
mittee felt that if we were to maintain our position in those indus- 
tries in which science played an important part, more vigorous 
efforts than hitherto must be made to secure the highest and most 
suitable education and training for adequate numbers of selected 
youths. The scheme adopted outlined a scheme for the reception 
into the worke of apprentices and pupils, including a system of 
training and of promotion according to merit. It waa stated that 
these regulations had been approved by most of the employers in 
the district." 


Society of Engineers.—The annual general meeting 
was held on Monday, December 14th at Westminster. The chair 
was occupied by Mr. J. Patten Barber, President. Mr. David 
Butler Butler was elected president for next year. 

The following premiums were awarded by the Council for papers 
read during the past session, viz. :—The President's Gold Medal to 
Mr. Douglas Mackenzie for his paper on ''Motor Transport for 
Goods“; the Bessemer Premium of Books to Mr. Robert J. Thomas 
for his paper on Road Maintenance and Administration“; and a 
Society's Premium of Books to Mr. Albert Gay for his paper on 
„Mechanical Stokers for Electricity Generating Stations.” 


Electro-Pneumatic Signalling.—The North-Eastern 
Railway Co. have introduced a large installation of electro- pneumatic 
signalling on their Sunderland and North Shields line at Harton 
Colliery. This is the first instance of its adoption for the passenger 
traffic of the North-East rn Railway. A Birmingham newspaper 
says that in order to ascertain the relative merits of the three power 
signalling systems now engaging the attention of British railway 
otticers, the North-Eastern Co. will shortly lay an experimental in- 
atallation of low-pressure air signalling at Paragon Station, Hull. 


Will.—The 7imes says that Mr. David Tullis, of Glen- 


cairn, Burnside, Rutherglen, and of Messrs. John Tullis & Sons, 
Ltd., of Glasgow, leather merchants and manufacturers of machinery 
belting, who died on September 27th, left estate valued at £119,844 
78. 10d. 


The Sterilisation of Water by Means of Ozone.— 
A description has been published by Marmier in L’Electricien of a 
plant for sterilising water by means of ozonised air, which is in use 
ata large brewery at Marseilles. The ozoniser consists of a glass 
case containing two glass plates, fastened at a distance of 1'3 to 
1:4 millimetres apart. These carry the electrodes between which 
the electric discharge is produced. The original current is obtained 
from an alternator at a pressure of 60 volts, and is led to a trans- 
former which raises it to a voltage of 40,000. Air which has pre- 
vicusly been dried by passing over pumice moistened with strong 
sulphurie acid is forced by means of an electrically-driven pump 
into the glass case at a pressure of 10 to 20 millimetres of water 
colump; it then flows between the glass plates, leaving the 
apparatus through a tube, the mouth of which is arranged almost 
centrally about one of the plates. The ozonised air passes to the 
Bterilising plant along an earthenware pipe, a diaphragm of known 
aperture being placed in it, and, in front of the diaphragm, a 
delicate pressure gauge. In this way it is easy to calculate the 
quantity of air flowing through the ozoniser in a given time. The 
Bteriliser is a cylinder of masonry 6 metres high and 3 metres in 
diameter, filled with quartz pebbles from 2 to 6 centimetres in 
diameter. The water enters at the top, and trickles downwards 
over the stones, meeting the ozonieed air which is travelling in the 
opposite direction. The crude water treated contains 1,800 or 2,0C0 
micro-organisms per cubic centimetre, but after passage through 
the apparatus it only retains 1 colony per 1 to 3 cubic centimetres. 
The plant is capable of purifying 20 cubic metres of water per hour, 
3:5 metres of ozonised air being required of a strength equal to 
6 grammes of ozone per metre. In other words, 1 volume of 
ozonised air purifies 6 volumes of water, or 1 gramme of ozone 
1 cubic meter of water. 

It will be remembered that in January last we gave a description 
o“ a similar plant for purifying the water supply of Wiesbaden. 


Shop Constiuction.—Mr. Scheffler, of the American 
В ciety of Mechanical Engineers, makes a suggestion in a paper to 
that body, of a new-design of shop which he lays out as an eight- 
armed spider, one arm representing the entrance, and the other 
seven various shops radiating from a common centre, at the eye of 
which he places his octagonal administration building. The idea is, 
1 owever, not new, and though it may have certain good points, it 
involves an enormous amount of waste space. In practice we doubt 
if tbe system of parallel] shops can be improved upon. Опе of the 
best systems of shop construction is that of the Allis Engine Co., of 
Milwaukee. A pattern shop and a foundry, parallel with each other, 
are placed at right angles with the machine and erecting shops, so 
that there is a given length of pattern shop and of foundry for each 
of the separate and distinct engine shops. The whole works is 
really made up of five smaller works, any section of which can 


be out off without affecting the othera. Such а plan can, of course, 
only be employed for a very large works which can be divided up 
into several shops, each complete in itself. The author of the 
paper before us statesthat his radiating system iscarried out in the 
Eastern Penitentiary of Pennsylvania. If workshops are to be based 
on the plan of a penitentiary, credit should be given to the old 
penfagon known as Millbank pr:son, which once stood where the 
Tate Gallery now stands. 


The Economy of Nuperheated Steam.—A paper on 
this subject was read by Mr. E. M. Reynolds before the Rugby 
Engineering Society on December 17th. The possibility of super- 
heat was brought about, he said, by the discovery of heavy mineral 
lubricants and metallic packing. There is some reason in this, but 
it must be remembered that а rod which is running through a 
stuffing box, has either just come from contact with the cold atmos- 
phere, or it has been in contact with exhaust steam. Superbeated 
steam does not get to the rod packings, though it may be admitted 
that the rod surface is never so cold as when there is no superheat. 
It is a pleasure to see that the author does not claim any thermo- 
dynamic advantage from superheat. He very rightly states that if 
the adiabatic cylinder could have been materialised, we should never 
have heard anything of superheat. He states very clearly what it 
is that superheat really does and how it works by reducing cylinder 
condensation, and also piston and valve leakage. A formula by which 
he correlates pressure, temperature and volume is Pv = 93. 5T — 
91 P“ where P is measured in pounds absolute per square foot, 
v is the volume in cubic feet of 1 lb. of steam, and т is the absolute 
temperature in degrees Fabr. This formula, he states, sbows that 
at 300^ of superheat tbe volume of steam is increased 50 per cent., 
but he does not state the saturated temperature from which the 300° 
superheat is measured. 

He appears, however, not to be clearon the question of specific 
volume and calorific capacity. Superheated steam has less heat, we 
are told, per cubic foot, аза, therefore, less heat enters any given 
cylinder per stroke than when saturated steam is used; yet the 
same amount of heat ia converted into work. This idea i8 erroneous. 
In a heat engine that fluid is best which contains the maximum heat 
in a given space, and that fluid is dry saturated steam. But we can 
never have dry saturated steam at cut-off. We always get about а 
third or a half or more of water in addition. It is this water which 
is not only a direct carrier-off of heat, but also acts perniciously ава 
cooling agent upon the cylinder, ав the author himself shows just 
previously. Superbeated steam gains nothing by its volume. It 
simply loses its superheat and its super-volume together in securing 
dry saturated steam at cut-off. Superheat perishes that the cylinder 
may bedry at cut-off. Pipes may be smaller with superheated 
steam because, being unloaded with water, it travels faster, but 
one should not forget that it is also bulkier than saturated steam. 
Btill there is less weight needed for the same duty, and perhaps 20 
per cent. is a suitable reduction for steam pipe area. Then the loss 
due to separators is avoided, and there are various other incidental 
economies. The author did not consider that engines required to 
be very different for superheat. Certainly the piston runs away 
from euperheat, and upon colder surfaces, but the admission valve is 
all the time bathed in superheat, and if there is to be any difference 
made it must be in the valves. 

The author is one of those who realise that the separately fired 
superheater is necessary for boilers of the water-tube type, which 
cannot be arranged to contain at once an efticient and safe super- 
heater. He sees that either there will be little or no superheat, or 
the tubes will be burned out. He does not, however, show how the 
separately fired superheater cau be made at once safe, efficient, 
economical and controllable. The temperature of any furnace must 
be at least 2,500" F., and there are only two ways by which this can 
be brought down to about one half so as to be safely admissible 
to the superheater tubes. One is to drown the hot gases in an 
equal weight of cold air, whereby the efficiency of the fuel burned 
is reduced to about 20 per cent, апа the other is to employ the 
excess of heat in useful work such as feed heating or even steam 
production, whereby the fuel efficiency may be 50 or even 60 
per cent. 

It is doubtful economy to to superheat as to keep the steam dry 
through the whole expansion. In this event the cut-off must 
perforce be later, or one cannot use steam sufficient to do the 
work. It may be done where the first cylinder carries steam 
three-fourths of the stroke by carrying it even later, and having a 
very short expansion, but at reasonably early cut-off the superheat 
would be very high indeed. The author, however, prefers reheating 
between cylinders, and on the whole it is very doubiful if the first 
cylinder should receive steam much above 500° Е, Мо oil exists 
beyond 650° F.; few, if any, are useful beyond 600°. 

The author does not in any way touch upon the construction of 
superheaters, systems of control, or the prevention of burning out, 
and he leaves untouched all such questions as the loss of pressure 
which во many superheaters compel because of their very restricted 
areas. This restriction of area may cause а loss of pressure of 
even 15 per cent., and it seriously reduces the economy of superheat. 
А loes of 3 Ibs. isample in the superheater itself. The loss of pressure 
is due to the high velocity of flow allowed, with the very good 
intention of preventing overheating of the superheater tubes, but this 
isa very makeshift method of pipe preservation that cannot be 
permanent. It is a method that has been forced on the makers of 
certain superbeaters by the mistaken ideas prevailing that anything 
will do for a superheater, and that a superheater is merely a sort of 
cheap accessory toa boiler. Properly understood, a superheater is 
of primary importance, demanding the best of constructional 
materiale. It is exposed to most tevere conditions of duty, and 
should be constructed so as to be safe and durable, and capable of 
controlling its own action within cc mparatively narrow limits of 
temperature, 
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_ Frictional Electricity in Cleaning Works.—Fires 
occasionally occur in “dry-cleaning” works where fabrics are 
freed from grease and dirt by immersion and agitation in light 
petroleum spirit, or one of the physically similar hydro-carbons 
obtained from coal tar. When the materials are taken out of the 
baths, especially if they are silk goods, and are subjected to friction, 
electric sparks are produced which ignite the highly inflammable 
liquids, Dr. Goehrig, manager of one of the large factories on the 
Continent where this cleaning operation is carried out, has succeeded 
in abolishing this risk by adding to the petroleum spirit 0-1 per cent. 
of a lubricant composed of 4 parts of olein, 4 parts of alcohol, and 
l part of ammonia; and by drawing the goods, ав they come out 
of the baths, over metallic gauze. It is stated that although fires 
took place quite frequently 1n his factory some time ago, no accident 
of the kind has happened during the 10 years that this preventive 
method has been in regular operation. 


Production of Cyanamide Salts.—4A further patent, 
No. 16,298, 1902, has been taken out by H. H. Lake, of London, for 
the Cyanid Gesellschaft, of Berlin, for the manufacture of calcium 
cyanamide. A mixture of lime or chalk and charcoal is heated in 
an electric furnace to a temperature at which nitrogen is absorbed, 
but below that required for the formation of calcium carbide, about 
2,000° O. being best. Nitrogen, or some gas containing nitrogen, 
such as air, is Jed over the mixture. An excess of carbon may be 
employed, and part of it may be used in some organic form such as 
pitch. A metal like iron may be added to the charge in order to 
increase the conductivity of the mixture. The product is mainly 
calcium cyanamide, which isa chemical variant of calcium cyanide, 
and it may be used either for the manufacture of the latter (whence 
the potassium cyanide of gold extraction processes may be pre- 
pared) or as an artificial manure. The operation, in fact, is an 
electrical method of “fixing” atmospheric nitrogen chiefly for 
agricultural purposes. Calcium cyanamide is, we believe, already 
on the Berlin market, and is known by the trade name of 
“ Kalkstickstoff; it has been tested by several agricultural chemists 
in Germany, and found to be a perfect substitute for South 
American nitrate of soda, or the sulphate of ammonia of the 
gas trade. 


Light Railways Act, 1896.—The Board of Trade has 
made an additional rale under the Act above named, with respect 
to the allowance of the expenses of local authorities. The rule 
will be placed on sale as a Government publication. 


THE CENTRAL STATION ENGINEER. 


Mn. Ңккр, of Manchester, has been appointed shift engineer to the 
electric light undertaking controlled by the Gillingham Corpora- 
tion. There were 18 applicants. 


NEW COMPANIES REGISTERED. 


Torquay Electro-Therapeutic Institute, Ltd. (79.458).—This 
с:шрапу was registered on December 16th, with a capital of £2,000 in £1 shares, 
to provide and maintain an establishment for the cure and relief of diseases and 
ailments by electricity or other kindred treatment, to provide and administer 
electric light baths, to carry on the business of electricians, electrical and 
mechanical engineers and suppliers of electricity, Ke. The first subscribers 
(each with one share) are: G. Williams, 12, Strand, Torquay. house furnisher: J.G. 
Harding, 5, Ideford Terrace, Chelston, Torquay, clerk; C. N. B. Pearce, Carina, 
Torquay, clerk; Mrs. M. E. Sparks, Carina, Torquay; W. F. Codner, 4, Forward 
Sircet, Torquay, butcher ; C. P. Sparks, 5, Forward Street, Torquay, house and 
estate agent ; and Н. С. Sadgrove, Acocks Green, Birminghan, surveyor. No 
initial public issue. The number of directors is not to be less than two nor 
more than seven; the subscribers are to appoint the first; qualification, 100 
shares; remuneraticn (except managing director), £20 each per annum. 
Registered office: 5, Forward Street, Torquay. 


Tavistock and District Electric Supply Co., Ltd. (79,416).— 
This company was registered on December 12th, with a capital of £1,000 in 41 
shares, to construct or acquire any tramways in Tavistock, or elsewhere in 
Devon. and to carry on the business of suppliers of electricity for light, heat, 
sound and power, electrical engineers, electricians, mechanical, practical and 
chemical engineers, хо. The first subscribers (each with one share) are:—W.T. 
Pressland, Broad Sanctuary Chambers, Westminster, electrical engineer; C. L. 
Cooper. 14, Gloucester Road, S. W., electrical engineer; G. D. Handley, Spring- 
vale, I. W., director of Handley's. Ltd. ; A. Wes!, Briarwood, Ryde, I.W., elec- 
trical engineer; E. W. Oakley, 118, Queen Victoria Street, E.C., incorporated 
accountant; C. 8. Ashdown, 37, Ashworth Mansions, Maida Vale, W., clerk; 
and A. J. Fippard, Broad Sanctuary Chambers, Westminster, S. W., electrical 
engineer. No initial public issue. The number of directors ів pot to be less 
than three nor more than seven; the subscribers are to appoint the first; 
qualification, £100; remuneration as fixed by the company. 


Electro-Sulphur and Light Co., Ltd. (79,436). — This com- 
pany Was registered on December 151h, with a capital of £5,000 in 41 shares, to 
establish, equip, open and carry on business as proprietors of water, light, 
electric and other baths and other appliances for the curative or sedative 
treatment of all or any organs of the body for therapeutic and other purposes, 
to administer light and colour treatment, and any other treatment involving 
the use of electricity with or without sulphur, water or other vehicle &c. The 
first subscribers are:—S. Armitage, Thames Chambers, Adelphi, W.C., civil 
engineer; J. Brodic, 55, Leadenhall Strect, E.C., gentleman, with 100 shares ; 
J. Ibbotson, 15, Fitzulan Square, Sheffield, woollen merchant, with 100 shares; 
M. B. Pearron, 31, Burnt Ash Road, Lee, Kent, shipowner, with 100 shares; 
С. E. Pothecary, 1, Gresham Buildings, Basinghall Street, E.C., solicitor, with 
1 share; E. W. Harris, 11, Colchester Street, S. W., clerk; and D. C. Woollaston, 
121, Mansfield Road, Gospel Oak, N. W., clerk, with 1 share. Minimum cash 
subscription £2,600. The number of directors is not to be less than two nor 
more than five; the subscribers are to appoint the first. Qualification £100; 


remuneration £250 per annum, divisible. Registered office: 142, Gray's Inn 
Road, W. C. 


OFFICIAL RETURNS OF 
COMPANIES. 


ELECTRICAL 


Penzance and District Electric Supply Co., Ltd. (79,415).— 
This company was registered on December 12th, with a capital of 41.000 in £1 
shares, to construct or acquire any tramway or tramways in Penzance. The 
subscribers and all other particulars are the same as іп the Tavistock and Dis. 
trict Electric Supply Co., Ltd. (q.v.) 


Ashford and District Electric Supply Co., Ltd. (79,412).— 


This company was registered on December 12th, with a capital of £1,000 in £1 
shares, to acquire any tramway or tramways in Ashford, Kent. The subscribers 
and all other N are the same as in Tavistock and District Electric 
Supply Co., Ltd. (q.v.) . 


Mexico Electric Tramways, Ltd. (56,932).—A deed, dated 
December 2nd, 1903, covenanting to transfer to the trustees 30,000 ordinary 
shares of 3100 each in the Companhia de Cos Ferro-carriles del Distrito Federa! 
de Mexico and 6 per cent. 2nd mortgage debentures issued by the Merican Co. 
to the nominal amount of «1,833,100, by way of further security in respect of 
£400,000 debentures, has been registered. £270,000 of the said debentures were 
created by resolution of September 7th, 1898, and covered by original trust deed 
dated May 12th, 1698, and the remaining £130,000 were created by resolution of 
August 9th, 1899, and secured by a supplemental trust deed, dated January 28th, 
1899. Trustees: L. Breitmeyer and C. Rube, both of 120, Bishopsgate Street 
Within, E. C. The whole series of £400,000 debentures has been issued. 


Burnand Transformer Co., Ltd., Salford (73,049).—Isaue, on 
December 8rd, of £1,275 debentures, part of series created same date, to secure 
£2,000, charged on the company’s property, present and future, including un- 
called capital and (as & floating security) the company's undertaking and pro- 
perty. No trustees. 


British Electric Calibrated Fuse Co., Ltd. (78,486).—Isme, 
on Deceiuber 4th, of £750 debentures, part of series created saine date to secure 
£3,000, charged on the company's undertuking and property, present and future. 
including nncalled capital. Holder: J. Lang, 137, Fenchurch Btreet, Е.С. No 
trustees. 


United Kingdom Tramway, Light Railway and Electrical 
Syndicate, Ltd. (62,387). A memorandum of satisfaction in fall of a mortgage 
duted October 20th, 1902, securing certain liabilities unascertained at the date of 
the mortgage (which was stamped to cover 43,00), including an advance of 
£300, has been filed. 


ELECTRICITY SUPPLY ACCOUNTS. 


WE give herewith an analysis of the returns 

Birkenhead of the Birkenhead electrical undertaking for 
Municipal Elec- the year ending March 31st, 1903. The supply 
trical Supply. ‘steadily increases, and this year the gross profit 
amounts to £5,357, compared with £3,729 last 

year. The business portion of this area has always suffered from 
close proximity to its larger neighbour, Liverpool, which accounts 
for the comparatively restricted development in the supply fora 
town of its size. With the increase in output, a decrease has 


occurred in the works costs per unit, from 2:12d. to 1:65d. 


The charges for energy are :—F'or private lighting, 6d., 3d. and 
14. per unit on the maximum demand system; power, 24d. to 1jd. 
per unit. Mr. W. Bates is the borough electrical engineer. 


GENEBAL STATEMENT. 
For year ending March 8lst— 1908. 1902. 


Total capital expended ies 925 E593, 344 473,841 
Number of units sold 
Private supply ... gs — .. 452,722 353,495 
Public lighting ... T 7 isi 94,916 38,021 
Total number of units sold. аз ге 547,638 391,516 
Equivalent No. of 8-c.P. lamps connected 40,100 31,097 
н.р. of motors connected  ... $us ias 61 НР. 40 HP. 
Number of public lamp $i. eae 54 arc. 54 arc. 
Maximum load in кү. Sat Е aie 459 384 
Revenue account— 
Gross revenue ... om - ms £9,624 £7,187 
» expenditure al 255 ae £3,767 £3,458 
„ profit "LS каз jas £5,857 £3,729 
REVENUE ACCOUNT. : 
Я Gross. Per unit. 
By sale of energy ... : ee ss .. £9,066 398d. 


Meter and motor rents, &c., zs us 8 558 24d. 


Gross revenue .. £9,624 4:22d. 


4 


Cost or PRODUCTION. 


Coal] and oil fuel ... “41 T РРА сай 
Oil, waste, water and engine room stores  ... 216 09d. 
Wages incurred in generation and distribution 651 29d. 
Repairs and maintenance of buildings, machinery 

and plan. e 390 174. 


Works and distribution costs ... "i 


Repairs, attendance, &c., public lamps T 289 13d. 
Rents, rates and taxes ids tis uis 200 08d. 
Management expenses, salaries of engineer and 

clerical staff  ... Sie ids iis sas 550 24d. 
General establishment charges, iinsurance, law, 

printing, and stationery . 247 11d. 


Total works costa m 
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Prorrr BTATEMENT. 


Interest on loans bu si m iis .. £2,631 
Sinking fund ... ss TA as 888 .. 2,030 
Balance transferred to renewals 1,196 

Gross profit 405 is eee £5,857 


On the year's working, after meeting interest and sinking fund 
charges, a balance of £1,196 remained, which was transferred to 
the electric lighting renewals account. From this account, renewal 
of batteries has been met, aud a balance remains of £996. 


CITY NOTES. 


Johnson-Lundell Electric Traction Co. 


THE report for the year ended June 30th last, which was submitted at 
the meeting on the 22nd inst., states that at the last annual 
meeting shareholders were informed of the steps which had been 
taken with а view to perfecting the company's motors and con- 
trollers, and it was pointed out that if further improvements could 
be effected, the gain in efficiency might be increased to 40 per cent. 
At the same time certain defects in the smoothness of operation 
called for a remedy before the apparatus could be accepted generally 
by tramway managers. To enable these improvements to be carried 
out, Messrs. Holmes & Co., who were interested in the promotion 
of this company, agreed to lend £10,000 at a low rate of interest, 
this sum not to be repaid unless the company became an assured 
success. Daring the past year continuous attention has been given 
by the technical staff of the company towards accomplishing the 
objects in view. Twenty motors and controllers were built in 
Berlin. Fresh patents have been taken out, incorporating new and 
valuable features, while a braking system has been devised, which, 
it is anticipated, will be adopted generally for tramway work. It 
is now reported that the objects aimed at have been accomplished. 
A car fitted with the new apparatus has been run on trial at New- 
castle. This trial was attended by the directors, the committee 
appointed at the last meeting of shareholders, and other leading 
shareholders. Arrangements have been made to have independent 
efliciency tests applied by leading authorities, and to have the 
operations watched by tramway and electrical engineers. If the 
apparatus should prove as efficient as it is claimed, its value cannot 
fail to be established as an important and striking advance upon 
present standard methods of electric traction, and lead to early 
development on commercial lines. The long delay in reaching 
these results has been a matter of grave anxiety to the board. The 
impatience which many shareholders have manifested has been 
ehared to the full by the directors, but they were powerless to expe- 
dite a process of improvement which depended upon highly-skilled 
experts working upon a problem which bad taxed the brains of 
electrical engineers for many years. The accounts show an excess 
of expenditure over income for the year, of £6,946, making a total 
to date of £17,734. 

The meeting held at the offices on Tuesday was private, our 
representative being informed that it was а mere formal one, 
and tbat there was no business to be transacted. It is believed that 
the proceedings stand over until January. 


The British Westinghouse Electric and Manufac- 
| | turing Со, 


TRE fourth annual report of this company reads :— 

* The directors submit herewith the balance-sheet for the year 
ending July 31st, 1903, together with profit and loss account to 
that dace, which shows a profit of £107,609 7s. 6d. This includes 
about £60,000 special discounts allowed by the American companies 
on orders executed at Pittsburg. It was felt by the American com- 
panies that these discounts should be made in view of the fact that 
the Manchester factory could turn out only about one-third of the 
electrical apparatus needed for its orders, and had therefore to 
purchase the balance from the Pittsburg factories. An interim 
dividend at the rate of 6 per cent. per annum upon the preference 
shares has been paid. After providing for debenture and loan 
interest, and the further items set out in the profit and loss account, 
a balance remains of £47,106 88. 1d. Out of this sum the directors 
recommend the payment of a final dividend at the rate of 6 per 
cent. рег annum on the preference shares, absorbing £45,961 13s., 
carrying the balance of £1,144 15s. 14. to reserve. This being the 
first year during which the company's works have been equipped, 
it has not been thought necessary to make any provision for depre- 
ciation of buildings and machinery. The total authorised share 
capitalof the company has now been issued. Under the provisions 
of tbe articles of association the directors have created a further 
£450,000 4 per cent. debenture stock to rank pari passu with the 
£787,500 previously created. £50,000 of this further debenture 
stock has already been issued. In order to make provision for 
maintaining & sufficient supply of stock at the company's works 
and for other purposes to meet the requirements of the increasing 
business of the company, the directors will propose to the meeting 
that an additional 100,000 6 per cent. preference shares of £5 
each, ranking pari passu with those already existing, shall be 
created. Arrangements have been made under which the subscrip- 
tion to these shares will be assured. The works at Trafford Park, 


Manchester, are now employing over 5,000 hands. The following 
particulars are given as indicating the growth of the company's 
business: — Orders received during the year ending July 31st, 1901, 
4738, 000; July 31st, 1902, £932,000; July 3ist, 1903, £1,657,114. 
Among other important contracts obtained during the past year by 
the company are those with the Admiralty, the Midland Railway 
Co., the Metropolitan Railway Co., the North-Eastern Railway Co., 
the Underground Electric Railways Co., of London, Buenos Ay res 
Western Railway Co., Buenos Ayres Great Southern Railway Co., 
De Beers Consolidated Mines, London County Council, and the 
Corporations of Aberdeen, Bath, Bournemouth, Glasgow, Hackney, 
Ipswich, Liverpool, Salford, and Dunedin, N.Z., and the Savoy 
Hotel Co. Mr. ©. W. Benson retired as on July 31st owing to ill- 
health, and the directors have accepted his resignation with regret. 
In pursuance of the articles, the retiring members of the board are 
Sir Joseph Lawrence, M.P., and Mr. J. W. Cloud, who are both 
eligible, and offer themselves for re-election. Messrs. Deloitte, 
Dever, Griffiths & Со. offer themselves for re-election as auditors 
for the ensuing year." 


The New Gutta-percha Co. 


THE second ordinary general meeting of the shareholders of 
this company was held on Friday last at Winchester House, Old 
Broad Street, Mr. Hugh Woolner presiding. — 

The CHAIRMAN, in proposing the adoption of the report, said that 
the period covered by the report was really only 14 months. "There 
was an item of £25,000 on the debit side of the account, unpaid 
purchase-money to vendors, and he would like to say that the 
vendors had assigued allthe patents to the company, absolutely tree 
ofallliens. The gross profit of £394 appeared insignificant, but 
they had not yet been able to get into what he might call the com- 
mercial stride owing to various causes over which tne directora had 
no control. The chief cause was their inability to get some portiona 
of the machinery which they required for.their plant, and they also 
had to meet the scepticism which had been engendered in the 
minds of the users of gutta-percha, who were tized of even 
testing new substitutes, and they had not beeu able to do more 
than get the large and important users of the article to begiu 
a series of tests which involved at least a year for their 
completion ; they had therefore, to bow to the inevitable and 
await the results. Mr. James Swinburne, the eminent electrical 
engineer, had tested the material, and had issued a report of a highly 
satiefactory character, in which he said he was of opinion that it was 
suitable for submarine cable purposes. They had also submitted a 
coil of wire to the Post Office experts, with the result that they had 
received an order for five miles of wire, and undoubtedly other orders 
would follow. They also looked for large orders from railway com- 
panies, and had received one order in open competition. There 
was another field open to them which was quite as largo, viz., the 
use of a suitable modification of their production as a substitute for 
vulcanised india-rubber, which was largely used in electric lighting 
undertakings. Ав to the profits they were likely to make, the 
shareholders would appreciate the reticence of the board on that 
point at that early stage of their development, and he trusted they 
would be satisfied with the statement that, if they only captured 
5 per cent. of the trade in gutta-percha and india-rubber, they would 
be able to earn а dividend of 50 per cent. upon their total authorised 
capital. 'The directors felt assured that in their material they had 
got that which had been sought for for the last 30 years. 

Mr. P. E. BEAcHCROFT seconded the motion, which was carried. 


Metropolitan District Railway Co. 


ON 17th inst., at the Westminster Palace Hotel, the new Bill of this 
company came before shareholders for their approval. Mr. R. W. 
PEREKS, М.Р. who presided, said that it was an omnibus Bill. One of 
the important matters with which it dealt was the fares to be 
&lopted in consequence of the adoption of electric traction. The 
conversion of the line from steam to electricity would be finished in 
about 12 months from the present time. On the subject of fares, he 
and his colleagues considered that the ideal which they ought to 
attain was a uniform rate over the whole of their railway——-one rate 
and one class. Unless their expectations as to the number of 
passengers they would carry were utterly erroneous, the rate would 
probably be a 2d. one for everybody everywhere. At the same 
time, provision would be made, by means of & special car on such 
trains as might be found necessary, for people who wished to travel 
in somewhat more luxurious fashion than sitting side by aide with 
what was popularly known as the British working man. Their Bill 
would be confined to what they called zone fares. They proposed 
to fix zone fares, treating Hammersmith as the zone centre. From 
there to every where eastward, right down to Aldgate, would be 2d. 
for everybody. That was to say, from Hammersmith, Walham 
Green, Earls Court, High Street, Kensington, South Kensing- 
ton, Victoria, Westminster, Charing Cross, Whitechapel— 
from all those stations to Bow Road, and the reverse 
journey, they would charge a uniform rate of 2d. These 
would be material redactions. Further alterations would necessitate 
negotiations with other companies. They did not think that the 
estimates of the traffic on which their new charges were based were 
exaggerated. They were now carrying yearly close upon 50,000,000 
fares, 10,000,090 of them being contributed by the working classes. 
They did not think it at all unreasonable to expect to double their 
traffic when they had more than doubled their accommodation, be- 
cause they contemplated running 40 trains an hour, as against 18 at 
present. They would thus provide for 140,000,000 fares in the 
rolling stock now in course of construction. / He assured the share- 
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holders, and through them the publio, that nothing on the line would 
be liable to catch fire. The directors were even going to abolish the 
wooden platforms, which were so familiar to the London public, 
and eubstitute cement platforms. The staircases would be con- 
structed of non-burrable material, the cars of non-inflammable 
material, and the Board of Trade were discussing other precautions. 
Agreements for the equipment of the line bad been entered into with the 
Underground Electric Railway Co., but they had nothing to do with 
the present Bill. The agreements threw upon the Underground Co. 
an absolute obligation to convert the District Railway from 
steam to electricity, to provide the whole of the rolling-stock, and 
build the power house at Chelsea, without imposing апу monetary 
obligation whatever upon the District Railway beyond the contract 
to issue stock for the work done. The stock would not be issued 
until the work was actually certified to be done, and this would 
answer the suggestion that the company would not be able to see 
their way through the conversion. The directors had now available 
for this specific purpose £1,048,750, which they believed would 
abundantly cover all the commitments for the completion of the 


enterprise. After the electrification the stock and shares of the 

company would stand as follows :— 
Consolidated 3 per cent. rent charge . . £2,116.667 
Debenture stocks at 4 and 6 per cent ... 2, 736,374 
Four per Cent. Guaranteed stock Us 1,250,000 
First Preference stock  ... was 1,500,000 
Second Preference stock ... 1,050,000 
Ordirary stock . ... PA 3,235,000 


At tbis particular juncture he ought to add that nearly all the 
material used upon the railway would be of British manufacture. 
That might console some of his patriotic listeners who were anxious 
tbat whatever was bcught should not come from a foreign source. 
They were watching ithis matter with care. Of the 17 millions 
sterling which would be ultimately expended on the railwaye, 
certainly not more than 10 per cent. would be spert on material 
coming from any country outside the British Isles. That was to 
say, at least 15 millions would be spent on British labour and 
British-manufactured goods. The directors had hoped that the 
new railway would be opened by the spring, but it would have to 
be deferred until the end of the year. 

The resolution adopting the Bill was carried unanimously. 


Arc Lamps, Ltd. 


MR C. W. MILNE presided at the meeting of this company held at 
Old Broad Street, E.C., on 17th inst. He dwelt at some length 
upon the various matters mentioned in the report, of which we 
gave an abstract in our last issue, and referred to the new 1904 
lamp as ап important discovery, the value of the patents for which 
it was difficult to over-estimate. The lamp had only one working 
part, and there were no dash pots, bobbins, springs, or complicated 
levers; it burnt equally well on direct and alternating circuits, and 
either in series or parallel, without alteration. This invention had 
given the company a new lease of life, and there was no necessity 
for a large writing down of the value of the patents this year, at 
any rate. After dwelling upon the litigation with the Jandus Co. in 
some detail, he moved the adoption of the report. 

Capt E. J. Bax seconded, and it was carried. 

A nnal dividend at the rate of 7 per cent. per annum for the 
second half of the year was approved. 

The CHAIRMAN subsequently explained the intention of the board 
to issue £2,630 іп £1 shares, making up the total issued capital 
to £55,000. These new shares would be offered to the existing 
holders. 


Birmingham and Midland Tramways, Ltd. 


AN extraordinary meeting of shareholders was held at Birmingham 
last week, Mr. C. 8. HIL rox presiding, to corsider the provisional 
agreement made with the British Electric Traction Co. for the 
purpose of acquiring various interests in tramway undertakings in 
the Midlands, and also to confirm & proposal! for increasing the 
capital qf the company by the creation of 55,000 new shares of £10 
eacb. 

The adoption of the proposals was seconded by Sir EaNEST 
Spencer, M.P., and unanimously approved. The resolutions were 
confrmed by separate meetings of preference and ordinary share- 
holders held later. | 


Scarborough Electric Supply Со. — The recent issue 
by this compauy of 1,000 ordinary shares of £10 each at £2 
premium, has been over-applied for to the extent of nearly 100 per 
cent. Only existing shareholders were asked to subscribe. 


British Columbia Electric Railway Co.—An issue of 
£45,000 44 per cent. Vancouver Power debentures ia being offered 
for subscription to the holders of the first mortgage debentures and 
Vancouver Power debentures of the company, and to the holders of 
the company's share and capital stock. 


City of Buenos Ayres Tramways Co.—This com- 
pany has issued a circular stating that negotiations have been opened 
with a view to the transfer of the company's undertaking to the 
Anglo-Argentine Tramways Co., Ltd. 


STOCKS AND SHARES. 


Monday Evening, 

TuBEATS of strife and warfare in the Far East come with strange 
inappropriateness at the season when the West is preparing for its 
peace and goodwill celebrations. The Stock Exchange, as always, 
feels the immediate effect of the apprehensions in regard to what 
may happen, and also how far this country may be dragged into the 
Russo-Japanese quarrel. Consols are flat, and the general disposi- 
tion is to discount still further the possibilities of war. Besides 
this deterrent to business on the long side, the holiday currents 
of the atmosphere have a restraining influence over prospective 
buyers, and except in a few instances, the investment markets of the 
House show signs of general weakness. 

Partly, no doubt, because the electric lighting shares are full of 
dividend,” the prices in the supply section keep very steady, and 
for the dulness of Metropolitans there is, of course, a special reason. 
The Marylebone Borough Council has been ordered to pay £60,000 
to the company within the next five weeks, and the Council, it is 
stated, has arranged a loan for that sum with its bankers. But 
this drawing of the “first blood" has only served to awaken 
more vigorous hostility than ever to the terms of the arbitration 
award, and if the borough can find a way, like sentimental Tommy, 
it is determined to have the decision over-ridden. A few share- 
holders do not like the uncertainty of the position, and are realising 
their shares, hence the lowered price. 

Turning to dividends, a few cases may be cited to show that ithe 
coming results are not likely to be any worse than those of 1902, 
and they may very probably be better. The Metropolitan, for 
instance, paid 14s. 6d. per share last year, but its August dividend 
was 8s., and more than a further 6s. 6d. is looked for now to com- 
plete the twelvemonths' distribution. The City of London share- 
holders got 10s. for 1902, and so far half that amount bas been paid 
this year. The Brompton dividend in August was 4s. 6d., and pro- 
prietors received during 1902 only 8з. а share. Inthe same way 
the Westminster dividend in the autumn of 6s. 6d. would require 
merely 5s. 6d. more to bring it up to the distribution of last year, 
whereas appearances point to higher payments being made for 
1903. It must again be noticed as curious that the investor should 
not make better use of his opportunities in this market. 

Echoes of the Brush Second Debenture issue continue to make 
themselves heard, and the stock has changed hands one or twice 
during the past few days at about 80. It looks as though someone 
in the House must have what the Yankees collcquially call a pocket 
order. 

Great Northern and City Railway Preferred A shares are 
easier at 74, and shares have been done at 72 and 77% since we last 
wrote. Apparently some of the underwriters kick at the long- 
protracted delay in opening the line, although this is promised for 
an early month in the new year. Criticism, too, is being directed 
to the difficulties that will arise in the transfer system at Finsbury 
Park, whereby passengers are to be handed from the Great Northern 
Railway to the new electric line, and vice versá, by lifts. Electrical 
railway stocks otherwise merely mark time. Melancholy estimates of 
the City and South London still rule. the price of the stock. The forth- 
coming announcement will go against one at the rate of 33 per cent. 
last year, 2] per cent. in 1901, and 1] per cent. in the previous 
twelvemonth. On Central London Deferred the estimates range 
from 3 to 4 per cent., with opinion rather inclining to the higher 
rate, although the prices do not respond —ín fact, the Deferred is s 
point easier. 

At last the British Westinghouse report has appeared, and while 

the trading figures which it shows are truly enormous, the document 
failed to evoke any enthusiasm in the market because of the heavy 
new issue foreshadowed. If the company expects to get its coming 
100,000 Preference shares subscribed at their par value of £5, some- 
thing must [either be done to render them very attractive, or else 
the current quotation for the existing shares will have to be raised 
from 47, cum. Зв. dividend. It is stated, however, that the new 
issue enjoys a guarantee. 

In!the market they are assuming that City of Buenos Ayres 
Tramway shares will be made worth £10 as. the result of the 
amalgamation with the Anglo-Argentine Co., but notwithstanding 


this, the price has slipped back to 87. Naturally it will be some 
time before all the necessary arrangements are completed, and the 
market's assumption ів but an approximate guess, although it will 
probably come near the mark. Anglo-Argentines are active about 
4i, but the tramway department suffers from the prevailing lack of 
business. 

Telegraph descriptions come into the same category. Prices 
remain steady, although the Eastern groups seem undecided as to 
how the Russo-Japanese imbroglio will affect them. It should ät 
least be good for their business, and the more acute the crisis, the 
more messages will obviously pass. Anglo-American stocks display 
no special feature. Telephone varieties have been dealt in a good 
deal, bat without causing any noteworthy change in prices; the 
Deferred is easier to the tune of a point. 
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SHARE LIST OF ELECTRICAL COMPANIES. | 
TELEGRAPH AND TELEPHONE COMPANIES. 
" Stook ; Business done 
Present Dividends for the last Closing Closing week ended 
ш NAME, share three toe me peo n: 
| | | 1900, ‚ | 1902. Highest Lowest 
67,100 6 » 4 96 Debs. ee ee oe ee eo 100 ee 88 ee 99 —108 99 —108 ee M 
95,000 | Amason ph ie shares, Nos. 1 to 25,000 „ 10 s 5% " 94— 5 A 8j T 
» 1008 Do. do. 5 96 Dens., Nos. 1 to 1, 250 Red. ee ee ee 100 oe oe oe 70 — 80 70 — 80 oe 
768,840 | Anglo-American Tel e. ев 78 У Stock | Bà 61s. 60/6 49 — 62 49 — 52 we " 
8,106,580 Do. do. do. 6% Pret. ae sé 95 Ки Stock | 6 6% 6 92 — 94 92 — 94 E: 923 
unc Chil Telephone Nor 14044 DUE „ E 5 8 6 7 6 d- ot d- of Н is 
X 2008 Do — tine mo; year x Do. да 5 : . : А 150 — 68 150 — 08 ii : 
Ы 0. 0 ee ee ee ee ae = — ae 
16,000 | Cuba Telegraph ае (x Dei er. ds 10 4% | 4% | 68% 7— 8 7— 8 T sa 
o Y 10 % Pret, ee eo ee ee. ee oe oe 10 re: ao 49 16 = 17 16 — 7 ш, oe 
6,000 Do. do, 10 Qum. Prei. PEE Sac ов т 8 T 85 7— a ка үз 
80,000 pe do. 103 Cum ee ee ee oo ee 50 ae ee oe 97 —101 97 —101 ve oe 
878 Direct бн ваа о, , Deb. within N . Red. 18 * edi 99 102 99 um Фф A 
4,000,000 Eastern Telegraph, Ord го ium Nos, 1 to LX : Stock | 7% | 7% | 735 | 192 —127 198 —127 i3 | 18 
1,966,565 Do. bi X, Pre Stock ee oo ee 100 oe ee ee 85 — 88 85 — 88 88 874 
200000 Haters ака Ч — . | . т» | т& | тз 11 — 11 0 шиг 11 iie 
on us oe ‘ee == 2 
830,000; Do. 4% Deb. В ck ph PP ee Stock % X ‚* 106 Tine 108 —109 и oe 
800,000 Eastern & South African Tele, 40% m. ; Db., Nos. 1 to 8,000, red, 1900 100 тез ace 99 —102 99 —1C2 
300000; | DO. le and Ве Reg. Mort, Debs "(Mauris Bub) 1106000) 35 |. |. | .. | 971m. 2 
Lat op — C ар пп В 1 fw% | ai ET IE 
eiegrap , 0 ee ee ee ee аш = 
08,5001 and Bermudas 96 1st De TUDD Red. 100 ES ve ee 90 — 109 99 —102 
17,000 5 ART | eee c 10 1 B7 — 40 871—410 - » x 
100,000: | London Platino- Bra iian , 6 % Debs. 6 e ni 100 1 % ® * 98 —108 98 —102 К Е 
1,988,888 | National Telephone, Pref. В iso ea te. йы сш аа 100 5% | 5% | 6 101 —108 101 —108 1023 | 102} 
1,906,001 Do, Def. Stock Du КЕ 22 .. | 100 s so 44 78 — 81 76 — 79 78 71 
15,000 ро, ёо, 6 Cum, Ist Pref. ee е 0 0 ee 10 6 6 6 18 — 14 18 — 14 oe ee 
15,000 Do. І до. 6 % Cum. nd Pref. s ji 10 6 6 6 18 — 14 18 — 14 1 183 
3,950,000 Do. do, 6% Non-cum. Brd. Prot, 1 0s Rc лев 5 8 6 6 %— 5i — б .. 
000,000 do. Deb. Stock Red. ә .. | Stock | 84 84 84 96 — 98 96 — 96 PM 
600,000 Do. do. Deb. Stock Red. Së ..| 100 4 4 4 102 —104 102 —104 1 1024 
pio Oriental Telephone and Elec. Nos. 1 to o E fu fally paid ө l 6 6 6 J 1 5—1 А $a 
y) о. ee ee • ee — ec 7 оо ee ee 
100,0003 рей and European Tel, 4 % Guar. Беш» 1 to 10007 eo 100 ee ee ee 97 —100 97 —100 ee ee 
11,889 Reuter's ee ee ee ee 8 b 96 5% ee 6— % 6— Tà 4: Ын 
4 We Там ы r „ „ ЗЕ ЕЕЕ 
ver е ө A ii - 
40,000 Do. = E Pref., Nos, 1 to 40,000 s b T ee oe 4 5 "- 5 m oe 
179,9471 Do. ee Stock ee ee 0 104 —107 104 —101 ee ce 
150:0001 on kian eere, 4% Debe., rio 1800 "by Bras, Sub, Te | 100 | 7. SMS o б — 98 E кз 
guar. ee @e oe — Map [E oo 
307,980 | Western mar um * 1 to 907,990 f 10 $ 7 119— 1 11 E vs 
76,0083 a Debe. апа series dons ii ae .. | 100 Tm ‚* 5 100108" и we ae 
600,000 Do: Deb. Btook Red. . эе ee oe 100 ee е е 99 —102 93 —102 ee 
86,891 West In is and Panama Tolagranb ^. se ә се. Ue “ee 10 196 vie i- ee 
wre) Do 8 ao 6 985 ee eec T ee ee ee 6 — s u- oe 
60,0001 50. do, do, 5% Debs, Nos. 1 to 1,80 — ..| 100 | < 1104 101 —104 = 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
90,000 i Азаа Т Саш, Pref, . ee ee ee 10 ee pe ee 4- 5$ £$— bà ee ee | 
500,000; е до. 1st Mort, Deb. Btock Bed. oe ee eo Stock e oe ee 88 — 92 88 — 92 oe ° 
100,000 | British Ellectric $E ves ce» ow] М) 9% | 9% | 8% 114— 12 xd 11 134 ха! 11 114 
100,000 Do. д8, 12 Pref. i» e. | :10 " i чИ 114— 113 114— 11 1143 11 
800, Do. 6% P ual Dobentüro Stock ee oe Stock А x ts 190 —198 190 —198 
100,000 British Insulated and Holey Саа ә és а б 15% 10% 10 6 — d 6 — a s oe 
100,000 Do. do. 6 Pref. ee ee eo 6 е oe | oe 54— ee ee 
50000 Do. до. bos 9% 1s$ Mort. Deb. Red... oe m oe - ii oe | 108 —108 108 —108 1054 s; 
1225 Doe Ru EY | Gm Fen LOL L| 11 „ | dies Шош | ot 
150,000 І = 4 Non ut КЫРЫ. e s e| 23 |6 8% | 6% 1 1 | 1 if AK is 
125,000: Do. $ Pery. b. Stock is Stock А . » 97 —100 97 —100 x pce 
195,000: Do. Регр. and Deb. Stock ^. е. | Stook | . к 18 — 85 18 — 85 884 791 
85,000 Oallender's Oable eo. ee 6 15 96 90 96 15 96 11 — 19 11 — 19 ee ee 
б. do, 5 % Cum Prei. өө б ee ee ee 54— 63 5— 63 513 
90,0003 Do. do. ts ut aa Mort. Deb. Stoch Bed. ee Stock ee e oe 106 —110 106 —110 ae 
1,860,014 m nr ты В bes... ө Stock 53 4 4 98 — 96 98 — 96 995 98 
494,008 Do, 4 % Pret, Btook .. ee eo ee ee Stock eo 4 4 99 —109 99 —108 ee 
494,908 do. ee ee ee ee Stock ee 4 4 96 — 99 96 — 98 96 ео 
1,880,000 | City and South London Railway vi ~ us Nx is „Stock 800 3 8i 47 — 50 47 — 50 48 2% 
95,000 Crompton & Oo., Мов. 1 to 86,000 ee ee 8 8 7% b 1j— 9 12— 9 ee ee 
100,000: Do, ccs с rap TE ee to 900 of 4100, and | бе iu T Et 99 —108 90 —108 " “= 
90,961 | Edison & Swan United Eleo, bí ^ A" shares, £8 paid 1 $0 90 5 Nil E 0 — 0 — vi T 
17,180 Do. do. ц * «A shares Rite = Б ao Nil K 1 i 1 Е з 
844,028: Do, сее Stock Вей, 100 °з ee ee 32 — 1 72 — 1 ee 
100,000 Do. 1 d. Stock Prov. Certs. all pd. 100 - oa ЖУ 76 — 81 96 — 81 - 
119,100 |Electrio болисип, 1 юта RE es 3 6 96 6 96 6% ^m 1g i- 12 s 
81,800 Do. Я 5n. Pref. jork Deb Bok ee eo ов 9 eo ee ee 8 8 oe ee 
89,5001 nM ag, РА of 5 cin Mort VES Btock „„ 98 мш, n w ы, : 
900,000 | Do. do. H Mort, Deb: e e e. -o | Btock| .. г 8 98° 90 96 — 99 = Е 
85,000 Hecker (W. Т.) Telegraph orks, Ord. .. è Ь 8 90 & 90 95 | 9% % 14 — 16 14 — 15 La - 
85,000 355 фот ° 5 ay eo ee & — 6 b — 6 oe e 
India- ubber u ni 2 Telegraph ee ee ee E 84 — 
E500 4 Do. j do. 4% lst Mort, Deb. 100 % * f 100 —108 0 er кр 4 
me De aoe р dio Пп lol 5 Че WS HA с, 10— | |: 
150/0001 |" do 4% Deb. 843. Nos, i to 1 воа, 1909 109 14% |20% |2% 101 —104 101 = — EM 
640,000) Waterloo n Rall way, Ота, Stock T ee ee , ee 100 8% 8% i 349% 91 = 94 gi — 94 ее 
t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. € From Manchester Share Liss. 
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Bank rate of discount 6 per cent, (eptember 8rd. 1903). 
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SHARE LIST or ELEOTRIOAL COMPANIES — ELECTRICITY SUPPLY COMPANIES. 
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| ulm. 


Blackheath and Greenwich Dist. Electric Light, O rd. 
43% 1st Deb. Stock, Prov. Certa. ee 
Brompton xi Kensington керүп Light Вор,, үгү. 1%ю Pret. "em 
тышо Cross and Paena Blectricity Supply 5 
| Cum. Pref. T 
Do. до, “ ow Undertaking” dam Pret. T 
| Do. i 0. 4% Deb. Stock Red. . ео os 
*Chelsea Electricity Ыы Ord.  .. - m Er oe 
do. Deb. Stock Кей... А ae 
City of London Electric xia i Д ое À, 40,001—110,506 7 es 
Do. 6 et., 1 е ee 
Do. 6 Deb Stock, Seri. te. at 115) all paid .. se 
Do. 44% 2nd Deb. Btock v. Certa., all paid .. 
County o! of London & Brush Prov, Eleotrio Lighting, Ord. 1—40 000. 
do. do. 6 % Eral 40,001—60, 000... 
Do 4 ‘Deb, Stock oc d a , 
Do. do. 2nd Deb. stock  .. КЕ m bi 
Edmundson’ в Electrio Corporation, Ord. Shares m ne 
po. ae Н Cum. Pref. ae 
Ist Mort. Deb. Stock oe 
Едо апа Knightsbridge Electr Ord. aa 
Do. do. do. 49$ Debenture Stock  .. 
London Electric Bupply Corporation, Limited, "Ys ЯЕ -— "m 


TS д Pref. 
Do. do. do. 4 % Ist Mort, Deb. Stock Red eo ee oo 9:9 
Metropolitan Electrio Supply, 1 to 100, 000. . 10 ' 1 18 : | 
: Do 2o 44% % Cum. Pret. 1—71,106, £9 paid . : V ox бөө . 4—. 4 i 4 85 > | 
no * 4 Ist Mort. Deb. Stock ee ve li i | 
Mort. Des POE Red ee ee 
Notting Ain пісі Ligh ә és ex 
Bt. James’ and Pall Mall El 0 > Light, Ога 
Do, 20: до рум. эе! to хо 40050 
o. “> 
ашшы Markets Eiectri Buppiy, Ord Жей sé «е 
4 js Deb. Stock . és 


South London 010009 8 Ord. a A 
Urben Electrio Suppl » ө» 
5 %, Cum. Pret, e» 
Weetminsier Bleotrio Supply, or. ШЕР 
. a to Founders Shares. ; f Unless oitierwias stated кт shares are fully paid. Я 
n * 
МАНЫТ QUOTATIONS, Monday, December 21st. - | | 
CHEMICALS, &o. METALS. &o. (ec. o ll OR. L. 
a Acid, H drochlorio ee 05. per owt, Copper Ses per ton 21 е 

„ @ п Nitrio е ee ee eo per ст, Р » ee per ton s Ld 
а ' » Oxalic. e. ee eo ee per owt, e » (Electrolytic) Bars ee per ton . £63 16% 

. 6 ” зарноно ee ee ee per owt, e ” » $8 .. per ton -878 oe 
а уште Pa .. рег сиф, 6 y» " .. рег ton #815 з 

х 4 Àmm nia, Muriate ( (orystal) ee per ton e »n 97 H. O. Wire Per Ib. d ^w s. 
a eo ee per ton / Ebonite Rod ee eo ° о per lb. ee 
a Bleaching powder .. ee .. per ton f » Sheet  .. eo o. per lb. 8/- oe 
a Bisulphide of Carbon .. рег ton п German Silver Wire .. por lb. 1/6 as 
a Borax.. ee ee ee ee per ton h Gutte-percha ee 55 E ee 8/- ы 

. a Вепко!е (90 %) EM M „per gal. № India- rubber, Para fine .. .. per lb. зп to 8/11 dec 

Е lw ) - .. per gal. 4 ноп, Charcoal Sheets „ per ton T 
a Copper Sulphate .. .. . per ton $ . Pig (Cleveland warran ) рег ten n . I 

. € Lead, Nitrate e... per ton $ : pee edes am de e per ton From £11 T 
a 9 White Sugar eo ee per ton € » Вогар, per ton 47/6 to 50% oe 
в x: pene Gos ses .. рег 2 $ , Wire, galvanised No, 8 .. рег ton an |р в oe 

. e Me p T per gal. ' 

а Naphth Bolvent (90% а 160° С). per gal. g Lead, English Ingot MEL .. рег ton 15 211 is} 

. в Potash, Bichromate, in casks .. per Id. » Sheet es per ton 218 vs 
в „ Caustic (75/80%).. . per ton 2. Manganit Wire Мо, 98 „ per ld. Of e 
a Bisulphate ... per ton g Mercury ., per bot. b ds 
в Bhellac : Ws per cwt, d Mica (in original cases) daI per 1b, : 4d. to 1/6 T 
в Sart 85 Magnesia ЧА .. рег fon ü on 6. MU per x W 9 15 - 
a ur, Su owers „„ per ton „„ per ; s eo 
& » Pomp e T es рег ton р Phosphor Вг Маја castings per Ibo. - 0 oe 
a eo per ton ; weber se рр Ww bers & per Ib. t l/- to 1/8 oe 
в Bodà. Gaunt tio (white 10%) see per ton " » strip & aheet per Ib. From 1/1, oe 
@ » | ee ee per ton т Р Platthum yee. oe. per os. M s oe 
8 » Ricbromete; ‘casks... „ per lb, { — Wire —. m "in ee 

: toe ot, aoc'd'gto per ee 
METALS, &o. А „ inbars n. e | rir о ee 

b Aluminium n ts, in ton lots .. per ton ; Tin, Bed iis er s. per ton { £188 | £1 ino. 
b » , in ton lots .. per ton f „ Fol . i .der Ib. 16 oe 
b Sheet, in ton lota oe per ton " Wire, Nos. 1 to-16 ee de per lb. M8 ^ oe 

р Babbitt’s metal ingots. per ton p White Anti-triction Metale— 

6 Brass (rolled metal 17 о МР) basis per Ты, Ӯ BAT a. brand ù Ma "em oe 
e ТЕ АР ee eo рех, f earns, 08 Cotton on Ы рег i е : М) 
в, (soliddrawn)., .. per lb. j > . 81еа. ao 4 . per lb, ` І ee 
+ Gobper Tubes (brased) 45 i. per Ib. Гон. wi l epe ‚ single мб o RN PE 
: pper ee ea рег iD. D : | ; ec r x е f oe 
solid drawn) ee per i * ы "mE! oe be. Jute £51 C^ lv P^ ton D n. T І ^ ee 
í Copper Bars (best selected .. per ton Zino; B вы (Vielile Montegnebod.) - ver ton | . 29 18 2 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd. A g Thos. Боков Ка Boni; та d F. Wiggins & Sons.; е Frederick 
Bmith & Oo.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; 


ward 1 ill ; Walter H. Hindley and 
Co., Ltd.: k Morris Ashby, Ltd. ; ; W. T. Glover & Co., Ltd.; я P. Ormiston & Sons; o yon А ао бо, ‘Liat pte вазе Co., Lid. 


А ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ‘RETURNS 


à Week Receipts for | No. Miles à Week | Receipts for No. Miles 
Locality, ^ | ending | the week. ‘wks.| Total to date.] open. Locality. ending “the week | wes. open. 
—— £* — 2 £* | BB. E. T. Co.—cont. | | | ime 
Aberdeen. | Dec. 12 +270 | — | 84,896 | + 6,026 10| — g Yorks. Wool Dist. Deo. n 423 x 
Birmingham .] „ 12 +842 | — | 253,984 | + 10, 058. — 2 Miscellaneous .. — 45 iv 
Bournemouth is » 16 —|— — 1 — |% | Burton-on-Trent . — ,; |77 
Blackburn „ 11 4189 | — 31,709 + 1,080 — | ° | Сагат А — ho 
Blackpool . 1 17 + 9 | — | B1818| — 144 — 1$ Chatham & District ae 863 | — 
„ —Fleetw'd| „ 19 + 17 | — | 20,375 | — 108 7$ | — |= Cork І ME > 
» Lytham | , 10 + 92 | — 860} + 429) 73 — . Dover Ке eri - 
Bolton ur Seal soil +201 | — į 68,207 | + 8,159} 25 | — (ы | Dublin B Eu * 
Bradford .. kd — — | 2 ТИЕ ет 41 |*4 East Ham з = T 
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2 botteries о. oM + 96 | 494 | 75,483 | 4 8,640 — s Sunderland. * Ё — +8 
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SWITCH CONSTRUCTION. 


By М. О. WOODFIN. 


Іт is, йыр: a matter of some surprise that good knife 


switches are not, yet universally used for controlling the 
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ordin cironita of lampe and motors from 15 amperes 
upwards. 


The accompanying figures illustrate a recently designed 


single knife switch, in which simplicity and 
working have been aimed at. It is 
intended also that ‘the drawings, 
together with specimens of time- 
sheets, should. afford а means of 
ascertaining the net cost of pro- 
duction. By net cost is meant labour . 
and: material, other сше having to 
be estimated - according to various | 
rules. We shall piens di the design 
of а double-pole switch. This may be - 
produced in small quantities with the 
aid of а milling, а drilling machine, 
and a few lathes. First of all, let . 
there be chosen suitable ranges which 
will fix the number of sizes required. °- 
We may take 15 amperes, 25 am- 
peres, 50 amperes, 100 amperes, 200 
umperes, 400 amperes, and 600 
‘amperes. Select 250 volte as the 
maximum working potential difference 
for which the designs here given are to 
be used, and then let the minimum 
distance between the contacts and 
between the furthest concact and the 
blade when broken be 23 in. 

. For 500 volts this distance needs . 
to be doubled, and longer blades, longer. 
‘slates and longer pattern switch arm 
‘eastings will be required. 

Next one must decide upon 
suitable current densities. for the . 
various parts of the switch; let the blades, contacts 
and studs be all of copper. Allow 1,000 amperes per sq. in. 
at the bottom of stud thread for. Whitworth screw. Allow 
500 amperes per вд. in. in the blade and contacts, Allow 
50 amperes per sq. in. at the surface of the contact where 
the ойр embraces the Ы blade, - EE 1 i 


amata n 3 2 etr s. а 


effective 


"ede eR > — 
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бым МЕТА, 


(0) меш 


One of the principal castings needed will be the switch 
arm to which the handle is attached, and the latter may as 
well be selected first. Unless there is special wood working 
machinery or convenient apparatus for the production of 
insulating handles, it will be best to-get these from manu- 
facturers of insulating material, some-of whom make а 
Speciality of switch handles, There 
may stil be seen a great many 
double-pole switches with their con- 
nectin ng levers made of red fibre, with 

l 


a handle of dark wood stuck straight 

. out from the middle. This has the 

IS sees appearance of a patched piece of work. 

Why not make the double-pole switch 

а complete design in itself? In most 

2 installations where single-pole switches 
ЕА are used for currents upwards of 10 
| 3 amperes, it would be far better to 


have double-pole switches. 
Accordingly, select a horizontal 
handle of ambroin (see next page). This 
material is used very largely for switch 
handles now, combining as it does a fair 
amount of mechanical strength with 
good insulating qualities, and being 
much cheaper tban vulcanite. Ambroin 
apparently is not suitable for small 
insulating rods such as those of about 
' $ in. diameter, because it is a material 
which is moulded to shape, and has 
the drawback that it is almost im- 
possible to machine. It will serve for 
50-ampére switches and upwards. 
For the two smaller sizes use a piece 
of f vulcanite rod with screwed ends 
passing through the castings, which 
are embraced by vulcanite flanges. 

Beginning with the 50-ampere size, 
there should be made a complete 


# Wb 


Bieta o ae 


ЕРЕ showing the general arrangement and details 


for a double-pole switch; tracings are then prepared, 
having no numbers marked for the dimensions, but 
only blanks. From the tracings a number of blue prints are 


(Co) ampere pe switch 


feb 


GENERAL ARRANGEMENT OP D. P. BwrrcH. 


obtained ; on the first the. dimensions are all marked with 
small letters of the alphabet. A table is then made (see 
Table I.); this with the letter-marked print provides a 
ready: means of comparison and reference for the sizes of all 
the switches. It will now only be necessary to make general 
USE drawings of the other aizes of switches, and with 
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‚ TABLE L.—DrwENSIONS OF SWITCHES IN INCHES, - 


Weenex || qeegugeseeseeae | | чә рн |] m |] gy 
aed || paer те |] Xedete4e-8 rer | g 
228 e ESR man E- -g wal | | X 
megas || Bete | teense | нарив || mee || ж 
ps maag || Ean | rr 
тир ‘ga ола — Е, „ Зо, 


ч 


і D . 
i oer s 1939/7]. 
— P L \ H 3 Е 
А = 


A tw3eur-ut e 


ie Ы ` "9 UC 2 Е 
є - % 
1 * ** . — * 5 га 
1 А А 
Range in amperes. 


| 


2 


— -— 
n зәр[оҷ-ҳжәлд uoq 


“Suyids leg 


l 


Pasame ао Ech нене Den E. Hofen ge Es 
PE 


lw. оза WKAR S AN A8 жак AA A 


ee P 


эел 
P. zapjog uoq1wo әре 


«о Qu eee В PI HU POET NE HN. — 
S SA Ne- fe- b ТЕ 2 
кю Ll AME T "T vi e ^M | 
== S Bete ee Af ae tn te Фот чиа oH eem A= < 


15 8- | ооо ДЕНЕ ре узата сае fite 

ОҢ Е o + 11221115 1 LCAS || Sareea teen | 

е. 92 ¢ 1 we f i T F eee ES 

. g E аот S 3 GE eT Palen fee aos za 9 

F 1 PP «| 48 [| ——-& | | feed 0838s 

^] Н "m — a Ж | come tod qum. 

| ae 333 

. 4$ $ ww Р Ed Sow. oan E, FE 

| 3 z E "Э dpo 1eddoj) “а esq 10ddop * 3 op ләййогу 
009 | fee SRS Soe TH ee os m da e S o Ro ie 
бо› | етно өре Дйн жен э A a eE a S tetti edite 
PUES Seas itas E ut 
Pape A= 
“oe АВ e acm uen m eed aeneum eee 
EN | - 90 cag ао al Sot оја 


VO OV € « ase B 


ö pea ‘esour-ung - 


‚060 


i 
1 


— eee 


925 | 730 


i 


Han 


. 16 and 25-amp. f- in. ebonite rod x 1j-in. flange. 


i 


‚с,  50—200-amp. ambroin D G, No. 831, No. 372 B. 
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these and the 50-ampere standard suitable dimensions may be 


fixed for all sizes, after determining a few figures for certain 
parts according to the rules first laid down for current 
density. | Ta T 

Having completed Table I., when detail drawings are 
required for the purpose of making the parts of any switch 


of the selected ranges, а standard blank blue print is taken, 
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and the series of figures needed filled in 


that it is not necessarily to scale, but that tbe marked 
dimensions only must be used. Table II. shows а specimen 
of the daily time-sheet in use, and Table III. illustrates the 
type of cost-sheet kept for each article in the office, and 
regularly filled up from Table II. until the article is 
completed. an we ee eR es 
The drawing shows the numbers of details required for 
one double-pole switch. The first portion of Table II., 
which is the time-sheet also, serves ag а workshop order 


which may be served out to each pereon before closing time 


for the following day. It will be observed that every part 
of the switch has some capital letter assigned to it ; the con- 
venience of this in using the tables will be recognised. For 
various purposes small articles of manufacture have to be 


identified from time to time, and tbis identification in some 


places is occasionally a matter of difficulty. With the 


— 


around the circuitous path of the U, it being inadvisable to 
use strip more than } thick. 


In the larger sizes, therefore, 
а copper block like the switch block, в, may be used, the top 


. of the contact being, of course, square, not round, but having 
all corners bevelled and three saw cuts in each arm of the 


32 3 


fork. | 


In the process of manufacture, after patterns have been 


made for the castings required, prints with only those 


dimensions marked which are needfal for machining should 
be issued, and on the standard chart of dimensions mounted 


in the drawing office, it would be a good plan to mark those 


^ for machining in a different colour from those for pattern- 


making. In the switch illustrated the blade. makes an angle 
of 60° with the base when open, and is then “dead,” 


system here outlined everything made has a name, a letter, - 


and а number, and is at once shown up by reference to the 
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drawing ; the letter and drawing number should be stamped 
on the article where practicable, which it is generally. A 
sheet, Table ITI., must be filled up for each detail ; all are filed 
together belonging to one order number and then passed into 
the superior office where they are entered up on a sheet like 
Table IV. ПОРИ CET УЕ 
In the arrangement of the switch a rolling carbon break 
ів illustrated; for the smaller sizes the carbon contacts may 
be made out of disused: arc lamp carbons; they are sup- 
ported on phosphor bronze pins riveted over at. Фе ends. 

No extra holes in the base are required, and a plain switch 
may have a carbon break added to it by merely changing the 
blade to one with a carbon-holder and slipping the other 
holder under the copper clip, the stud of which holds both 
of these. Above 200 amperes'the bent clip form of copper 
contact cannot very well be used, ag the thickness necessary 
io carry the’ current is so great as to prevent convenient 
bending, apart from the unwisdom of leading heavy currents 


| from this table of | 
reference. Тһе tracing is marked“ No scale," meaning 


‚ аге given. { t 
. exceeded in certain parts, but in most places are not quite 


; probably liberal, but not more so than it. should be in the case 


being just clear of the contacts. In the table of dimension’ 
the actual current densities at different parts of the switch 
The limite laid down at first are slightly 
reached. The limit of 500 amperes per aq. in. of copper is 
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of switches, and 1,000 amperes. per вд. in. is only reached at 
the bottom of the screw thread of the studs. There are 
firms now making and selling switches that sometimes 


exceed the limite set forth, and at the same time use brass 


- of an inferior 


uality instead of good copper. Current 
densities in switches are somewhat guegs work, because few 
people will go to the trouble and expense of making heating 
tests of switchboards, while very seldom any weakness is 
manifested, because full load is so rarely reached in the vast 
number of installations put down in reoedt years. 
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THE DESIGN OF DIRECT-CURRENT: | 
|J MACHINERY. - me 


Br VAL. А. FYNN. — AEN. 


— 
iy 


| „ UNE (Continued from page 988.) - 
WE now ‘pass ‘on to the consideration of the details of 
calculation of the magnetic circuit. The writer has been in 
the habit of using printed forms for this work, which, 
although they may at first sight seem rather elaborate, have 
proved of the greatest use. It well repays the small trouble 
involved to obtain, once at least, the fall picture of the con- 
ditions in every part of the machine. The possibility of 
subsequent adaptations to altered conditions can then be 
surely and quickly estimated by reference to this original 
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Calculation: 
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Type of Machine., 


Dreeing reference - 
Output: . Volts: Amperes: 
О, е | 
Magnetic Circuit. 
Armatyre coter dism 4 -= 
а ода] length =, - 
К" = BWG ^ 
N = = 
„сеа рь 
Nomber of dote — 
Dimengions of finished slot - - 
Отг d є = x - 
„Ӯ АА Р, = - 
Fuad diam d, эз = 
P ә х a 
P, « - 
Biet bottom dium à »= = 
laser ermatere diam (magnetic) = = 
Slots noder pole = =з 
Амгецса of Air Wick? кы æ 
o Armature Winding , 
| Air width - Neare of wiadiag =. 
— | = | | | . Me « Ома. Sections '- 
Ale Section - Wires per бю = 
Mechanics! Air gap total = Minis bona = 
888 = Wire guage and incalaticn = we 
» Diameter = 
Uesfel Leakage coeficient = AEN = 
Sections between Siets „шш — - 
| | Res. per 1000 Fi м 128° P, - 
= Weight per 1000 N - 
- 


Section behind Siets = йа di visi: Diis ad) 


Mesa leogih of tere Held Winding — for = Volts 
Аты] somber of taras Shunt. With « Coil ЕЕ z эй: 
Total length | Parallel height = x 11 - 2 ла 
„ ritan + Sy, Осаюы ', = PIT - „ 
Resistance per Areal Diam io mile = у— - — 
„ dare brem , Were wire guage and insulstien - «= ; 
Тола lost — Wis denda = mis = nin 
Vole lost throngh brasbes, eon. aod lend» | | cat, г _ to z ^ 
Watts lost [a этимлеге A | . „ шше - mju* à nja’ 
Weight + 105 ” Lead = мара per mjm’ ча ap вли 
; ‚ Ræ per 1000 Pr at 128° Р. = - 
Characteristics Weighs per 1000 Post- = „= 
We. ‚ Paratiel Colt. No. of layers - 
» » Terss per hye - 


ке » = Total taras 


- » Mean hegth of tura - 


L, = 


L, m „ Тоа! length - 
= P : Ў . - r 
L, . | * r Total Resistance +..../.% = 
d E i ` Cemical „ Коо! layers = 
One ; - „ Tieres per layer aa 
L, = ` 
: Drs $ К * * Total urne = 
NS " „ Меш length of tara = 


е 7 Томі keagth 
= РА Total Resistance +...... = 


Term par spoci(Iaa!) - 
Reshtasce +.....% per spool (tote!) «s 
Amperes owing = -3 
„ required = 
Resection (waz) Watte lost per spool = 
Total ampere багы per pole pair (вів) — m 
„ =O Total watte lont = 
Weight per epool + 10% = 
Tota) Weight + 1b 2 ĩ „7 
Маш х 
Ape flowing | = 
Abe tete вед ^ os í 
Woof магла рег орой (ашу ыш 07 3 з can 
Wire ge dimensions _ Dri 
r. ; T€ inne 
We give herewith the specifications referred to, and will The predetermination of the “ air section and the length 


deal with the various points in the sequencé observed thereon, of the air path is obviously of the. greatest. importance, 
which closely corresponds to the order in which it is Con-  fince on the value of these rh items depends бок | 
venient to take them in practice. =- >- É number of ampere-turns required for the whole cirouit. . 
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Bes, per 1000 foot ot 125° Р . 
Weight per 1000 fest 

Mesa length of tara 
Length per spool 
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The conditions are in reality. so complicated that it 
becomes impossible to fully cover all cases by absolutely oor- 
reot formule of а nature allowing of every day use, and it 
is necessary in order to arrive at expressions which can be 
easily handled to deal with all secondary effecta by means of 
allowances and the use of a little judgment. n 

For some years it has been the writer's practice to make 
use of certain empirical formuls, based on careful theo- 
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retical considerations, and to follow the few rules stated here- 


after in order to arrive quickly at a reliable result, Не bas; 
found: this method to meet all cases witb sufficient accuracy. 

It is convenient to set out, as shown in fig. 17, prefer- 
ably on as large a scale as possible, the outline. of the 
magnetic circuit showing the slots in their two extreme 
positions under one pole. The extretne positions are, of 
course, obtained by assuming that the armature has moved 
through an angle corresponding to half the slot pitch; one 
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Armature copper joss - Жам 

iren loss = „ 
Total loss * 

Cooling surfaces outer peripheral - = 
inner 56 = = 
side faces = - 

ere ЧТОЛ 
Total cooling surface. = 
Cooling verfaes per watt last == a ев 
Commustater friction losses = | Watte 
= eontast resistance losses = - 
Total losses = 

Cooling surtaces ontside peripheral ә - 
inside - = 
side fase uw = 

| ^ . Total opoling surface = 
: Cooling care pet watt lost — — a 
| , РМ coils lose per сой 
Cooling surface: parallel ciroumference = " 
H conical ве ав ET 
outside d - - 
: Total csoliag surfaces = 
^ Cooling surface per watt lost 2 


Efficiency. Bs of bearing tristion and ventilation losses. 
Bzeitetion leases 


і 


position is shown under one half of the pole face, the other 


position under the other half. The slots near the pole tips: 


are the only ones which need be fully drawn out, for the rest 
the indication of their centre line suffices. To obtain 8 


measure of the useful leakage field, we draw the. radius 


touching the pole tip, and from the point where it cuts the 
armature periphery, we carry lengths of one centimetre. to 


within a short distance of the centre of the interpolar space, 
The pole tip face is then divided into a corresponding: 


number of equi-distant points, and these being connected in 
their natural sequence to the -points on the armature repre- 


^ gent the mean paths of the useful leakage lines, which add 
do the air area to be taken into account. 


It is obvious that 
should one of these centimetre divisions fall on the actual 
middle point of the interpolar space, it cannot be considered 
as adding to Ње. useful air section, and no corresponding 
point should be chosen on the pole tip face. "When no pole 


‚Мыр face exists, then the various paths are taken as radiating 


from the pole tip itself. | 


Since these lines are supposed to represent the mean - 
lengths of the leakage lines entering the armature on a sur- 


face extending half а centimetre on either side of them, it 
follows that in order to get at the actual number of slots 
under the pole we only consider the area equal to the polar 
embrace р one centimetre. In this way the number of 
slots under each pole is ascertained for the two extreme 
positions, and the mean taken for the calculation. 


(To be continued.) 
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TESTING. TIRES ELECTRICALLY. 


Frox the Palmer Tyre, Ltd., of 15, Martineau Street, Birmingham 
we have received a catalogue relating to their Palmercord motor tires 


A description is given of the apparatas employed for producing the 
. new “airless cord” which is used in the construction of these tires. 


The accompanying illustration shows an apparatus used in 
‘the Birmingham experimental department, which is different from 
of the kind in existence. 


И If tires are tested оп а revolving dram, which is the usual 
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method, the curvature of the drum reverses the curvature of th 
fabric every time the wheel revolves, and the result is misleading. 

In order that the fabric of the tire may be merely flattened at 
the tread where it is distorted under load, the company runs two 
pneumatic-tired wheels together, both inflated to the same pressure. 
By this means each tire forms the equivalent to a flat road for the 
other. 

The wheel shown on the left-hand side of the illustration (which 
may be called No. 1) is pressed against the wheel shown on che right- 
hand side by a lever carrying heavy weights, which are in the pit 
below the apparatus; this represents the load. The wheel shown 
on the ru dre 1 A on с arranged that it may be turned 
upon a horizontal line а es to ite axle in 
that when во turned it кшт i кон A manner 
in a different plane from wheel 
No. 1. In order to keep No. 2 
wheel steady, its support is 
attached to a heavy pendulum 
weighing upwards of 2 tons, 
wbich may be seen in the pit 
below the apparatus. 

If this dulum is caused to 
rock to and fro while the wheels 
are revolving, the strains which 
are set up in the fabric of the 
tires are similar in character to 
those which take place in the 
fabric of motor-car tires when 
driven rapidly round curves vary- 
ing in direction. 

Two 50-x Р. electric motors are 
employed, both of which may be 
used either as a motor or as & 
dynamo. . Assuming that No. 1 
wheel is driven by No. 1 motor, 
.and that No. 2 motor is discon- 
nected, the apparatus is then 
running light, and if the pendu- 
lum is stationary in а vertical 
position, the conditions are then 
similar to those of tires on a 
loaded car running on a level 
road, No. 1 being the driving 
and No. 2 the front wheel. 

If No. 2 motor is connected as 
a dynamo, then the conditions at 
No. 1 wheel are similar to a loaded 
car going up a very steep hill, 
and the conditions at No. 2 wheel are like those of a loaded car 
going down a very steep hill with the brakes fully on. 

The switchboard instruments show at a glance how much electrical 
horse-power is supplied to motor No. 1, and also how much is given 
out by motor No. 2 being run as a dynamo; and by making allow- 
ance for friction of the apparatus, an approximate estimate may be 
obtained of the power absorbed by the tires, which is very useful in 
comparing different makes. A series of jets of air directed on to 
the surface of the tires make the conditions similar to those of a 
motor-car travelling in the open air. 

The number of tests which may be made by this apparatus is 
almost unlimited. | 

By switching the electric current from No. 1 motor to No. 2, the 
whole of the conditions may be reversed, so that the operator can 
test both tires for a given time under all conditions. The strains 
which the fabric of the tire may be subjected to by this apparatus 
are incomparably greater than could possibly be given to the tires 
under road testa, and this is done without risk to lifeor limb. Ifa 
tire is not torn off its rim when running at high speed on this 
apparatus with the pendulum moving, it may be safely assumed 
that it will never come off its rim in ordinary use.’ 


Apart from this explanation of the method of testing the tires, - 


the catalog ue will appeal to all who are interested in the motor-car 
industries because of the description of the tire, and its construction 
which is contained therein. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE CITY AND SOUTH LONDON RAILWAY: WORKING 
RESULTS OF THE THREE-WIRE ВҮЗТЕМ APPLIED TO 
| TRACTION, &. 


By PETER VALENTINE Mc MAHON, Member. 
(Abstract of Paper read December 17th, 1903.) 


Tus line, the pioneer of deep-level railways and of heavy electric 
traction, was opened for traffic on December 18th, 1890, with ter- 
minal stations at Stockwell and King William Street, Ойу, with a 
total length of 34 miles. The power house at Stockwell contained 
three vertical compound engines driving, by link-be)ts and jockey- 
pulleys, three Edison-Hopkinson generators having an output of 
400 amperes at 500 volts. A fourth engine and generator were 
added shortly after the opening and, later, a high-speed Willane- 
Biemens set was put. down, which was aleo the first direct-coupled 
engine and generator to be used for traction purposes in the United 
Kingdom. Steam was supplied by eight Lancashire boilers, fed by 
Vicars mechanical stokers and working at 140 lbs. pressure. In the 
first year of working 5,261,398 passengers were carried. 


‚ running at 1,000 volts across the outers, a 
. onone side of the system could raise the pressure on the other side 


With the rience gained in the nine years’ working of the rail- 
way from Stockwell to King William Street, when the question of 
additional power for the extensions of the line to Clapham Common 
and Moorgate Street and the later extension to Islington were ооп- 
sidered, it was decided to build a new generating station and to 
convert the old one into a repair and tool shop. It was also found 
that to meet the growing traffic it would be necessary to run four- 
coach instead of three-ooach trains as in the past. The lifts on the 
old line were worked by hydraulic mains from Stockwell. But the 
problem of transmitting the n hydraulic power to Islington 
involved a radical alteration in the hydraulic plant, and it was 
decided to use electric lifts on the extension. 

With the increased length of line, quicker service, and heavie, 


Fme TESTING PLANT, PALMER TYRE Oo., BIRMINGHAM. 


trains, and with the lifts worked electrically, it was clear that the 
plain two-wire distribution at 500 volts continuous-current would 
not meet the case from the point of view either of economy or of - 
the Board of Trade regulations, and 16 was decided to adopt the 
continuous-current three-wire system with the rails am the middle 


The new generating station* was built on а piece of land adjoin- 
ing the old boiler house at Stockwell. | 

The boiler house contains 12 Economic boilers built by Messrs. 
Davey, Paxman & Co., of Colchester, the rated evaporative duty of 
each boiler being 8,000 Iba. of steam per hour; and two almost 
similar boilers by Messre. Taylor & Sons. The mechanical stokers 
are of the well-known Vicars type. : 

Steam is taken from the range of boilers by a duplicate system 
of steam pipes; both pipes are always in use, and thus in case of 
accident it is only necessary to shut down the defective main, and 
no time is lost in heating up a cold main. This arrangement 
exposes more surface, but the amount of steam piping is reduced to 


| minimum, and the pipes are smaller. 


In the engine house, at present, seven direct-connected sets are 


` installed, varying in output from 125 to 800 xw. With large 


Corliss engines the sets might have been larger, but with a génerator 
ent short-circuit 


to 1,000 volts. For this reason, primarily, it was decided to adopt 
the method of two 500-volt generators with the middle point con- 
nected to the running rails. Further, this method and the sub- 
station reducers allow all the advantages of a 2,000-volt continuous- 


| current distribution in which no commutator has more than 500 


volts maximum across its brushes. ; 
The units are divided up as follows:—Two Willans engines 
direct-connected to  125-kw. generators; two. 3-R Willans 


. engines coupled to 300-xw. E. C. O. generators; two 800-Kw. 


E. C. O. generators direct-coupled to Corliss engines made by 
Messrs. Cole, Marchent & Morley, of Bradford; and a Ferranti- 
E. C. C. direct-connected set of 400-xw. capacity. Experience 
showed that there was a deoided economy in steam consumption in 
favour of the Corliss engines, but the Ferranti engine seemed to 
combine the advantages of the Corliss in the matter of valve-gear 
and steam-consumption, with the low cost and;small space of a 
Willans direct-coupled set. | | De 

With tbe exception of the Siemens génerator which was removed 
from the old station, all the new machines are multipolar, and made 
by the Electric Construction Оо., of Wolverhampton. | 

The old Edíson-Hopkinson generators, which originally supplied 
current for the railway, were removed to the new station and 
coupled up as motor-generators. ; : 

А double booster was installed to compensate for the voltage drop 
in the Kennington feeders, but, except in cases of very heavy loads, 


* A fully-illustrated description of the new station was published 
in our issue of September 7th, 1900, pp. 381—389. —Eps. · 
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it is found that the voltage on the line is so steady, that the booster 
is not run continually. 

All the engines exhaust into a cast-iron main 32 in. in diameter, 
fitted with ап automatic relief valve. 
"surface" type, with Edwards steam-driven air-pumps and two 
centrifugal circulating pumps. 
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There are two cooling towers, the larger one a Klein tower, the 
other designed by Mr. Druitt Halpin. With the exception of the 
latter, the whole of the condensing plant and piping was supplied 
by Messrs. Cole, Marchent & Morley, Bradford. 

The three-wire system, with the arrangement of 2,000-volt dis- 
tribution to the sub-station, in reality is a sort of five-wire system. 

The old line from Stockwell to King William Street, a distance 
of 3 miles 12 chains, was successfully worked on the two-wire 


The condenser is of the 


formers in which only half the energy is transformed and the cable 
drop compensated for. : | 

In the old days the steadiness of the light in the carriages was 
far from satisfactory, and this was due in a great measure to the bad 
governing of the main engines and to the drop in the cables and 
small working conductor. When designing the new plant great 
stress was laid upon having an absolutely steady voltage on the 
working conductor under all conditions of load. In the first place, 
very close governing of the engines was insisted upon, aud fortu- 
nately obtained, as shown by the recording voltmeter charta on the 
switchboard. Fig. 2 shows that the voltage is absolutely steady 
under all conditions of load. 


Down Line 
Fic. 2.—Bus-BAB VorTS, 8—10.30 А.М. AND 2—4 P.M. 


The first feeding point chosen was Stockwell, where the voltage 
drop between the working conductor aud the switchboard was 
practically тїї. Tbe next point is Kennington, 131 miles from 
Stockwell. 

The above sub-station, 277 miles from Stockwell, forms the third 
feeding point, and the Angel sub-station, 5112 miles from Stockwell, 
is the fourth. This feeding point at the extreme end was chosen 
as a farther extension to Euston is under contemplation. 

On the left-hand side of the main switchboard are arranged the 
generator panels, each machine having a separate panel. The bus- 
bars run along the entire length of the board, the top bus-bar being 
connected with the “up tunnel,” the bottom with the “down 
tunnel," and the middle bar with the running rails. Either gene- 
rator can be connected to the “up” or down side of the systam, 
but the switches are interlocked so that it is impossible to connect 
any one machine with both “up” and down" sides at one time. 
Each feeder panel contains the up and down feeders, as in the case 
of the generator. The first feeder panel being that of the Stockwell 
feeder, both up and down contain an ammeter, autoroatic circuit- 
breaker, and a knife switcb, the latter being required as the 
circuit-breaker does not entirely break the circuit, but, when a short 
circuit occurs, throws in a resistance which limits the current to the 
maximum load for which the feeder is designed. This method of 
throwing in a resistance instead of breaking the circuit has many 
advantages; it saves the switch contacts, allows the switchboard 
attendant to see whether the short is removed before replacing 
the automatic circuit-breaker, and also leaves the current on the 
working conduotor, so that in most cases the locomotive is able to 
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FIG. 3.—D1AGRAM OF WOREING CONDUCTOR, SHOWING SECTION SWITCHES AND FUSES. 


system for nine year", but with the extension to the Angel, coupled 
with a quicker service and heavier trains, it waa necessary to 
abandon this method of distribution with all its simplicity. 

Before coming toa decision in the matter, all possible systems 
were considered, and it seemed to the author that the three-wire 
system with accumulator ꝛub- stations would satisfactorily meet the 
case. After a couple of years’ experience with this system it сап 
fairly be said that the City and South London Railway is а success- 
fal example of continuous current distribution at high voltage. 

The diagram, fig. 1, shows the system in its simplest form. Tre 
up and down working conductors with the running rails as the 
middle-wire form the three-wire system pure and simple, the 
500-volt generators being on either side of the system. To supply 
the sub-station another generator, either steam or motor-driven, 
adds an additional 500 volts to an additional set of high-tension 
bus-bars from which the two sub-stations are fed at 1,000 volts 
above the rail potential, or 2,000 volts across the outers. The pres- 
sure is reduced at the sub-station by special E. C. O. reducing trans- 


resch the next station at low voltage. The train lights are prevented 
from going out completely, which, from the passengers’ point of 
view, is very important. All the circuit-breakers, both generator 
and feeder, with the exception of the high-tension feeders, are 
similarly arranged. The Kennington feeder panel has, in addition, 
a starting resistance for the booster, and change-over switches, so 
that the feederscan be used with or without the booster, as required. 
The following panels contain the starting and switching gear for the 
motor side of the motor-generators which are used for supplying 
current to the sub-stations, and the last panel contains an automatic 
circuit-breaker without resistance, which separates the high and 
low tension switchboards in case of a heavy short-circuit. On the 
same panel switches are arranged eo that the motor-side of either 
motor-generator can be fed from both sides of the system as 
required. In the ordinary way it is usual for the generator supply- 
ing the “up” high-tension bus-bars to take current for its motor 
from the down low-tension bus-bars, and the down generators 
motor receives current from the “up” low-tension bus-bars. 
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arrangement is adopted to assist in balancing, but it is sometimes 
convenient to- feed both motors from the same síde, should there be 
а large generator working on one side and a smaller one on the 
other. 

In addition to lare motor-generators for the high-tension 
service, it is possible to use either of the 125 or 300-xw. seta, 
singly or in parallel. The first panel of the bigh-tension board 
contains tbe necessary paralleling switch-gear for the above purpose, 
and the next two panels contain the feeders for London Bridge and 
the Angel aub-stations respectively. All feeders are protected with 
automatic circuit-breakers and main switches. 

P= A separate board on the extreme left. of the main board contains 
the switch-gear for the light and lift cables in connection with a 
battery on the Highfield system. 

All the cables with the оры of {ће -Kennington feeders, 
which consist of the original Fowler-Waring cables, re-laid, are of 
the well-known Callender make. 

The Stock well feeders are two 0°32 sq. in. lead-sheathed and com- 
pounded cables in parallel for both “up” and down sides. The 
Kennington feeders, as already stated, ате tbe old 0 32 sq. in. 
cables re-laid, two in parallel, for each side of the system. In the 
London Bridge gub-station four high-tension, 88 and 


STATION 4 | STATION STATION STATION TATION 
а; GATS. LIGN Ts. ’ 4/6. NTS. 
FI PAIN, | ` 
ie =; IGHT MAIN 
^ * 
EB... —— 2 — ——üäfh9 - 
Ja AES 
SLATS Oo 7 ү à  O v: 


FUSES АР MACHINE. re. 
= — - 500 V BUS BAR. 


en 


ATH 


BATTERY 


FUSES AY МАСЛЕ TERS 


Ф SOOV диз ЗАА. 
О)" service e 


IER 7 5f 2 


AOLA ic { T — — 7^7 y idi 7. 
y } — — ДА 
GENS. 98 ааа i — 
BUS BAL. : 
у 
wp > 
STAT. STAY: STAT! TATION 7А 
2 ri LN. LIGHT 3. GHTS. 


Fie.t4.—Diaa AM Oo. SYS TIN. {GERE RATINGIETATION CONBECHIOXS. 


armoured cables!/0:35 sq. in. fare [used—two in each tunnel, or one 
cable for each reducer. The Angel sub-station feeders sre similar 
to the above, but only two are at present installed, provision beiog 
made for a second set when required. 

The diagram fig. 3 of line connections shows the method 
of dividing the working conductor into sections. At each 
station there is a switch fuse, and at Stockwell, Kennington, 
London Bridge and tbe Angel, the feeders are connected to the 
working conductor through a double switch fuse. At the sidings 
additional switches are provided for breaking the working con- 
ductor into smaller sections, for repairs to carriages, &c. Diagram 
fig. 4 gives the connections at the generating etation. 


(То be continued.) 


NEW PATENTS APPLIED FOR, 1903. 


Compiled expressly for this journal by W. P. Тномрвок & Co., Electrical Patent 


Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


26,687. " Improvements in electric lamps for motor-cars and vehicles." R. 
Lee. December 7th. 


96,713. "Improved aro lamp, with convergent downwardly directed carbons.” “ 


T. L. CARBONE. December 7th. (Complete.) 

26,763. Improvements in electrically operated railway switches.“ С. W. 
BREEDLOVE and R. R. Gx r. December 7th. (Complete. ) | 

26,788. "Improvements in electric motors of the induction type." Е, M. 
Lewis. December 7th. 

26,808. “Improvements relating to telegraph poles and the like.“ W. L. 
BuLLow8. December 8th.' 

26, 827. Improved wind motor for the generation of electricity, and for other 
purposes." D. Burns and J. M. FEMNO. December sth. 

"96,842. * Improvements in electric automatic cut-outs or switches." CROMPTON 
AND Co., Lrp., and A. J. Hopcsom. December 8th. 

26,843. “ Improvements inarc lamp suspension apparatus.“ CROMPTON AND 
Co., тро „ара A. J. Hopcson. December 8th. 

26.848. Telephone systems." W. FAIRWEATHER. (The Stromberg Carlson 
Telépbone Manufacturing Co., United States.) December 8th. (Complete.) 

26,849. '' Telephone systems," W. FAIRWEATHER. (The Stromberg Carlson 
Telephone Manufacturing Co., United Sates.) December 8th, 


26.881. Improve 1 central exchange apparatus and donnection.“ W. Fair 
WEATHER. (The en ae Carlson Telephone Manufacturing Co., United 
Btates.) December 8th mplete.) 

26,856. ''Improvements in and relating to electric circuit-breaker mechan- 
ism." Crompton & Co., Lrp., and R. C. Hargis, December 8th. 

96,857. "Improvements in electric aro lamps." Crompton & Co., LTD., and 
A. J. Hopasox. December Bth. | : : 

28,868. Telephonic recorder." 8. Коме. December 8th. 

26,912. . in or connected with incandescent electric lempe.” 
G. Davis. December 9 

26,918. Telephone к ER systems." J. SWI BUR and G. Н. BA!LLIE. 
December 9th. 

26,915. ‘Improvements in connection with wall sockets and switches for 
electric circuite.” С. E. FLETCHER. December 9th. 

26,916. Improvements in means for advertising on electiic tramcars and 
other eleotrio vehicles." A. E. WAUKDEs. December 9th. | 

26,929. '' Improvements in connection with the laying of electric cables and 
the like.“ W. M. Rogerson. December 9th. 

26,985. Au electrical controller." D. E. Evans. December 9th. 

26,947. Improvements in automatic electric street indicators for oars.” 
F. H. Wenrmann, December geh. (Complete.) 

26,954. “A mechanical device applied to the cars or cages of electrically- 
driven lifts and belt-driven lifts.” C. Morratr. December 9th. 

26,961. “Improvements in switching mechanism for double filament electric 
lamps." J. McCuLLovaH. December 9th. (Date applied for under Patents 
Act, 1901, December 10th, 1902, being date of application in United States. 
(Complete.) 

26, 985. An improved olutch for electric arc lamps.“ Н. B. Bwirr. 
Deoember 9th. 

26,967. '' Electric switch." A. E. WEDELIN. December 9th, 

27,083. “Improvements in dynamo-electric machines" Н. ;Currrv 
December 10th h. 

27,088. ‘‘Improvements in sand valve, gear, and tramp for use on electric 
cars." H. Lippie. December 10th. 

27,118. “Improvements in the col'ector pulleys of overhead eleotric railways.’ 
R. Вовтоск. ember lith. „24 

27,181. Improvements in ог in connection with trolley poles used on electric 
tramcars and similar vehicles." J. W. WiLxiNsoN. December 21th. 
(Complete.) 

27,168. ''Controlling apparatus for electric signalling devices." J. Т. 
MirscHEBLING. December llth. (Complete.) 

27,171. “ Improvements in or relating to the methods of insulating electrical 
coils, conductors and the like.” Н. CnuirTy. December lith. 

27,189. Improvements in means for controlling the voltage from an electric 
generator." I. ОРкстясн December llth. (Complete.) - 

- 27,196. *' Improvements in eleotrio switches." C. E. HUNTER. December 
lith. (Complete.) 

27,949. * Improvements in иргагазав for collecting, separating, drying, or 
similarly treating oxygen and yarogen: generated by electrolysis of water. L^ 
P. at sod C. R. Ромрпл. December 12th. 

"Improvements in and аар to telegraph and like cables." 818 
O. 5 та and A. R. Harpie December 12th. 

27,288. Improvements їп and connected with counters for electric 
current meters, gas meters, water meters and the like.” Е. BIERMANKE. 
Degember 12th. 

27,178. “ Connector for eleotrio circuite." W. H. C December 11th. 

27,267. “Improved means applicable for use in suspending electroliers. S 
L. Мине. December 12th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1902. 
ELECTRIC APPARATUS FOR CONTROLLING THE "TRAFFIC ON RAILWAYS. F 
Prochaska. 15,218. July 8th. 
REGULATING THE CONSUMPTION OF CURRENT BY ELECTROMETERS. Siemens 
Bros. & Co, Ltd. (Siemens & Halske Actien-Geselischaft.) 20,615. 
September 22nd. 


ELECTRIC Авс Lamp. Jandus Arc Lamp and Electric Co.. Lå., and A. D. 
Jones. 21,846. October Ist. 


PERFORATING TELEGRAPHIC ТАРЕ Е. G. Creed, 21,478. October 2nd. 


TELEGRAPHIC RECORDING APPARATUS, J. T. Armstrong and A. Orling. 21,706. 
October 6th. 

ELECTRIC ÁCCUMULATORS. P. Schmitt and C. Fabre. 21,901. October 8th. 

Conpuits кон ELECTRIC CABLES. J. Н, Sutton and L. Gregson. 23,067. 
October 10th. т 


Sarety Fuses For ELECTRIC Leaps. Siemens Bros. & Co., Ltd. Siemens and 
Halske Actien-Gesellschaft.) 22,106. October 10th 


BOCKETS FOR SAFETY Fuses Fok ELECTRIC Leaps. Siemems Bros. & Co., Lid. 
(Siemens & Halske Actien-Gesellechsft.) 22,107. October 10th. 


ELECTRICAL ВАРЕТҮ Fuses. Siemens Bros. & Co., Ltd. (Siemens & Halske 
Actien-Geselischaft.) 22,108. October llth. 


ELECTRIC SIGNALLING APPARATUS, A. Chiesa. 23,140. October lith. 
TELEPHONE CALL Boxes. R. Hall. 22,152. October 11th. 


APPARATUS FOR INDICATING THE PRESENCE OF LEAKS ON ELECTRIC CIRCUITS. 
J. Bott. 22,846. October 14th. 


APPARATUS FOR LOCATING BREAKS AND GROUNDS IN ELECTRIC CIRCUITS, OR 
FOR COMPARING THE RESISTANCES OF ONR CIRCUIT WITH THAT OF ANOTHER. 
M. J. Myers. 22,852. October 14th. 


SIGNAL Devices For TELEPHONE SysrExs. E. P. Baird. 23,281. October 24th. 
ELECTRICAL BILLIARD MARKER AND INDICATOR. J. Malam. 28,844. October 27th. 


Lire GUARDS FOR THE PROTECTION or PARSENGERS FROM Broken TROLLEY 
Wires on Trams Cars. D. Teers. 28,594 


BHUNTING SWITCH ron PROTECTING THE SHUNT Coira AND Carson HOLDER 
оғ Arc Lamps. A. Eckstein and A. E. Angold. 28,694. October. 30th. 


APPARATUS FOR Сомгавтк SYSTEMS or SIMULZANEOUR TRLEGRAPARY AND 
TELEPHONY. J. M. Fell. 28,797. Ootober Bist. 


Supports FOR OVERHEAD ELECTRIC Wires. T. B. Bentley. 28,968. Novem 
ber 8rd. 


Scrrace CONTACT STRUCTURES FoR ELECTRIC RAILWAYS. E. A. Carolan. 
с (General Electric Co.) 24,102. 


TESTING ELECTRIC CURRENTS, C. Oliver. 24,581. November 8th. 

APPLYING E.ectaiciry TO a Human Bony. J. W. Gibbs. 22,857. October 18th. 

Ice SCRAPERR For ELECTRIC RAILWAYS AND THE LIKE. E. A. Carolan. - (General 
Electric Co.) 24,704. November llth 

Contact CLAMPS FOR ELECTRIC DoNDUCTORÉ: E. A, Carolan. (General i Electric 
Co. 24,705. November lith. e 

ALTERNATING CURRENT ELECTRIC Motors, E. А. Carolan. (Generel Elec С 

Co.) 24,712. November 12th. 
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for Pressure Side of Pumps: 
Adaptable to Every Possible Service: 
Over 3,000,000 Н.Р. in daily use: 
THE RANKINE PATENT FEED WATER FILTER CO., LTD., „syne sus 
PROCTOR'S new PATENT SHOVEL STOKER. 
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old Customers. 
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Ж Evaporative Condensers. 
Central Station Engi- | | A > | 
pes 
cM Nine Elms HranWOEhG, Reading. 
JOHN A. ROEBLING’S SONS CO. 07 
Have the pleasure to anneunce that they have supplied, and are supplyiag for use by же! undermentioned 
HARD DRAWN COPPE R TROLLEY WIRE, 


Leeds Corporation. Bristol Tramways. Stoke on Trent Tramways. Cardiff Corporation. 

Dublin United Tramways Co., Ld. Dudley Tramways. r Huddersfield Corporation. Wigan Corporation. h 

Halifax Corporation. Middlesboro', Stockton and Sunderland. Wolverhampton Corporation 

Blackpool & Fleetwood T. Oo. Thornaby System. Isle of Man Tramways Co., Ltd. Bournemouth Corporation. 

Coventry Tramways. The Potteries Tramways. Clontarf and Hill of Howth Bradford Corporation. 

City and South London Ry, Co. Manchester Corporation. West Hartlepool. - Glasgow Corporation, 

Norwich Tramways. London United Tramways Co. Swansea Tramways. Borough of fore. 

Halifax Corporation Extension. Dudley & Stourbridge Tramways Liverpool Corporation. . Sheerness Corporation. ә 
Brighton Corporation. Blackpool Corporation. Southampton Corporation. 


They keep a large stock both of TROLLEY WIRE and BONDS alwaye ready in London from which S 
delivery сап be тате ; also large quantities of their SOFT DRAWN Н.О. COPPER WIRE кош. 
Мо. 9 ("144) to No. 22 (*028) 8.W.G., ready for delivery. | 


— — — — = - | "a 
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CONNOLLY BROS., [шт 


Insulated Wire and Gable Makers, 


BLACKLEY, MANCHESTER. 


Telegrams: “ ж ты: Дн BLAOKLEY,” Telephone No. 2861. 


SOLE MANUFACTURERS OF “ .BLACKLE Y^" ТАРЕ, 


tape for outside covering 


No solution 
required. 


Does not stick to or 
dirty the fingers. 


No heat required. Self-adhesive. 


PEOZALITIES— 
WIRES & CABLES w to one square inch section of copper, Insulated with Vuloanised India-rubber. 
HIGH INSULATION VULCANISED INDIA-RUBBER. 
LOW INSULATION VULCANISED INDIA-RUBBER, 


рыма eet мернае аана r Caf raden Weir abor Working 
Lead Covered Cables. Conocentrio Cables of all desoriptiens. 
Board of Trade Cables. 
Agents for Northumberiand, Durham and Tees Districts :— 


SAUNDERS, TODD & CO., Maritime Bulldings, King St., Newcastle-on-Tyne. 


F. WIGGINS 2 SONS, E — o, LO LONDON. 
Manufaeturers zs of MIOR Ж Г пастай! and ALL LL PURPOSES. М I G A 


R8 TO HIS 


FREDERICK SMITH å Ct, WIRE MANUFACTURERS, Lo. 


Oaledonin Works, HALIFAX; Anaconda Werks, SALFORD, MANOHESTER. 
Contractors to H.M. F and Railway Companies. 


Nn. 


Patent Galv4 Telegraph Wire (10 (100-Ib. Coils) to all Specifications. 


COPPER WIRE (9s 


HARD DRAWN Н.С. ОО , all sections. 
SPECIAL TINNED Н.С. ‘OOPPER W WIRE... BILIOIUM BRONZE WIRE (Weiller's Patent, under license 
COPPER TROLLEY WIRE, Specially prepared and tested, 1-mile and mile lengths. 


fii, ELECTRIC FANS), pm 


TE Gi (- ` GOLD MEDAL, 


PARIS, 1900., 


JAMES KEITH & BLACKMAN 60., Lid., 


TRADE MARE. 27, FARRINGDON AVENUE, LONDON, E.C., & Branches. 4007 


W. M. FOXCROFT & CO., 
Telegraph and ‘Telephone Case Manufacturers, 


36, PERCIVAL STREET, CLERKENWELL, 
| LONDON, E. c. 


Nos xl 


Every 55 ег еле! Werk for G 8. 6 9. 7 2 & Z4. 
ectric o ngineers. | \ 
Lock and Block, Single Needle, Bell, Sounder, Perforator, CH ISWELL $1 Ц LON DONE. ч 
Photometer, Telephone Cases, Battery Boxes, &c., &с. . m "ees 
PRIZE MEDALS, LONDON, 1061, PARIS, 1661. 


GOOD WORK AT BOTTOM PRICES. 


Write for Prices and Spoeolal 
MIT 
380g pue sesdUVsS моу OMA 


' 
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HENLEY'S res- 
Phase CABLES. 


is s 


ISLE OF MAN—7.0) volts. 


Л сы е ee 


DEARA at 
LE m 


— 


QILLINGHAM—2000 volts. 


SYDNEY —5000 volts. 


LIMITED, 
“orrice: 13@14, BLOMFIELD STREET, LONDON WALL, Е.С. 
National Telephone Nos.: 1445 & 1464 London Wall. G.P.O. Telephone No.: 3596 Central. 


Telegraphic Address: " HENLEY'S WORKS, LONDON.” 


ä 
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THE . . 

WEIR 

FEED PUMP. 


A Specialty made by Specialists in 
Boiler Feeding and Pump Design. 


The Ideal Pump for a Power Station. 
Economical, Efficient, and Reliable. 


High Grade in all points. 


Stock kept ... . Prompt delivery. 


Lenden Office :—78, BILLITER BUILDINGS, E.C. 


G. & J. WEIR, Ltd., ‘Cathcart, Glasgow. 


ELECTRIC, LON TELEPHONE No. 105 BA 


‘THE LONDON ELECTRIC WIRE 1 Im. 


ANGHOR WORKS, PLAYHOUSE YARD, 
GOLDEN LANE. LONDON, E.O. 


MANUFACTURERS OF 
SILK —: WIRES; Copper, Platinoid, German Silver, &o., for 


Electrical Instruments, Electric Bells, 


COTTON COVERED WIRES, STRIPS &CABLES 
CABLES OF LIGHT, MEDIUM AND HIGH 


IN S U LATI O N bor Electric о Lighting; Electric Power; Telegraphs and 
Telephones. 


F LEXI B LE GO R DS of all descriptions for Incandescent Lamps, &c. 
DYN AMO B R USH ES j "Ordinary type, Sparkless, and Belt- 


Lubricating.” 


PLATINOID „^^. HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR GUT-OUTS. 


Jointing Materials; Warnishes and Sundry Appliances. 
Contractors to Н.М. Government and the leading Electric Light and Telephone Companies. Prloe Liete on ApgHoatien. 


Agents for Austraiia and New Zealand :— LAWRENCE & HANSON, 9, Wynyard Street, Sydney, and 167, Queen Street, Melbourne. 
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CENTRAL STATION. 
ENGINEERS 


HURRY UP WITH THAT MUTOR LOAD AND THOSE LOANS! 


WE ARE PREPARED TO TAKE ORDERS FOR 
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THE LARGEST CABLE EVER BUILT, 


8'DO sgj. in. of Copper. 


EPRICE 6,500 PER MEILE. 


BRITISH INSULATED & HELSBY CABLES |. 


LIMITED. 
Works: PRESCOT, HELSBY and LIVERPOOL. 


ere ee — — 
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J. б. WHITE& COMPANY, Limited 


22a, COLLEGE HILL, CANNON STREET, LONDON, E. E 
Civil, Mechanical and Electrical Engineers and Contractors, 


COMPLETE LIGHTING, POWER and TRAMWAY EQUIPMENTS. 


Special attention given to Combined Trolley and Slot Conduit Systems. 


PFF 
Contr acters for Complete Construction of Auckland, N.Z., Electric Tramways (28 miles). 


Kalgoorlie, W. Å., Power Plant (2400 H.P.). 
OONDUIT SYS TEM and PERMANENT WAY— 


Bournemouth Corporation Tramways, 17 miles. 


London County Couneil Tramways (Tooting and Westminster), 16 miles. 
And ter many othor Tramway Systems in Great Britain and on the Oentinent. 


Telegrams: ‘‘ WHITTERICK, LONDON.” Telephones : 6044 & 6045, BANK. 
LEROY IMPROVED PATENT 


NON-CONDUCTING | | The BRITISH THOMSON-HOUSTON CO., Ltd., 
For coating Boilers, Steam Pipes, &c. To prevent the radiation of 


Electrical Engineers ck Manufacturers, 
Head Office and Works: RU GB W. 

eat, save fuel, and increase the power of steam. 
Can be seen where it has been in use for 20 Years. 


THE BUSINESS MAN’S PAPER. 


ss ‘ LIGENCE.” 
ESTABLISHED 1865. SELLS „СОМЕ INTEL доня Enlarge 
E" * LL. JES Ee О Ww e cC О e Mr. RITCHIE says :—‘‘ A CAPITAL PAPER.’ 
LONDON. . 35, Gray STREET, COMMERCIAL Roan, E. 1,000 CONTRACTS FOR ALL TRADES EACH MONTH OF THE YEAR. 


MANOHESTEB......1, GORDON STREET, LOWER BROUGHTON. Offices of '‘C.I,” 166, Fleet Street, London, Е.С. 
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TELEGRAMS S TELEPHONE 
e 
ACCESORIAS LONDON 9 & IO WELLS SI 1875 GERRARD 
' OXFORD S7 LONDON, W. : 


THE NATIONAL BOILER 


AND 


GENERAL INSURANCE СО., Ltd. 
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SINGLE OR DOUBLE 
POLE. 


Head 0ffice:—22, ST. ANN'S SQUARE, MANCHESTER. 
London Offíce:—60, QUEEN VICTURIAISTREET, Е.С. 


ғ í FREDY mn 
INSURANCE ‘and INSPECTION| | 900 э | 
DYNAMOS, MOTORS, : 382 10364 EUSTON В: » 
Myéraulie Lifts, Steam, Gas or 011 Engines and Belles. ut all Classes. ЧЫЙ, , LONDON - > 


SPECIFICATIONS PREPARED ARO ABYIOE GIVEN RE REW BOILERS, 
E00NGNISERS, SUPERNEATERG, ENGINES, &о. 
ECONOMIC TESTS OF STEAM POWER PLANT, INVESTIGATIONS & REPORTS 
In GASES WHERE COAL ECONOMY, &e., NOT SATISFACTOGY. 


PROSPRCTUSES ON APPLICATION. 


WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 
GALVANIZED OR UNGALVANIZED, UNDERTAKEN IN CONNECTION 
WITH ELECTRICAL WORK. 


aal ьа. Gil 


————————————————————————————————————————— 
viii [8] THE ELECTRICAL REVIEW. (December 28, 1908. 


Q) \ CABLE AND 
CCUMVLATOR BOXES, P ‘CONSTRUCTION CO., Ltd., 
Pier ete An Pentre i 


TELEP HAMILTON HOUSE, 


ó 


Quality joa epe frg. 


CARSON @ EVANS, | VICTORIA EMBANKMENT, LONDON, E.C. 
Department 


M. 3, Fenchurch Bulldings, Е.С. 


Works: Beivedere, Kent. 


| E О N I E Telephone: 1911 hasen. Telegrams: „ura. Tomo. 


Laying Callender Mains at 


^ BAILHY'S 
AUTOMATIC BELL PUNCH 


IS THE SIMPLEST 
BEST AND MOST 
ACCURATE. | 


THOUSANDS IN 
USE ON THE 
PRINCIPAL 
TRAMWAYS. 


List Free on application to 
Manulfactuiers 


W. Н. BAILEY. & co., LTD., % i SALFORD. 
London: 16, FENCHURCH STREET, E.C. 


MEASURING INSTRUMENTS, 


MOVING COIL TYPE, 


WITH HORIZONTAL EDGEWISE SCALES. 


DEAD BEAT, ACCURATE, 


OCCUPY SMALL SPACE. 
BEST WORKMANSHIP THROUGHOUT. 


ERNEST Р. MOY, Ltd., 


GREENLAND PLACE, 
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m. LM A: 
CAMDEN TOWN LONDON MET 
Telexrarhio Ай: Боса Г,оирои." N.W. v 


aA E МАР, 


THE (f 
NEW 


We are sow buliding all Pulleys of 10, 12, 14, 15, 18, and 18 in. diam. with wrought-iron rim riveted on te 
cast-iron turned ring as shown. 


LIGHT. STRONG. TRUE. IN HALVES. 
NO WIDE ARMS TO FAN THE AIR AS IN WOOD PULLEYS. 
NEAT IN APPEARANCE. 
Our AGENTS in all large towns hold STOCKS. 


THE UNBREAKABLE PULLEY AND 
MILLGEARING COMPANY, Lid, 


Telegrams :—** Strength, Manchester.” 


Lower Gorton, MANCHESTER. 56, Oannon Street, LONDON. | (Horsegowee, Landon” 


> 


(PATENT) 
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Manufacturers and Dealers in 


ELECTRICAL 


WHOLESALE AND EXPORT. 


Gerrard $t., Soho, London, 


ACCESSORIES 


Manchester Branch: 20, Devoeshire St., All Salute. 


Авс mo LIMITED 


We guarantee to indemnify purchasers of W. J. Davy Lamps 


Birmingham Branch: 11, Upper Priory. 


PATENT ENCLOSEO. 


THR ELECTRICAL REVIEW. 


VANDAM, MARSH г Co. 


LIMITED. | 


H.V. CONCENTRIC WALL PLUG. 


(ЫМ. J. DAWY’S PATENTS). 


"PE 


Alternating 


Current. 
E 
Cargo 
Lamps. 
E 


Window 
Lighting. 


25) 


Fig. 1. 


25 


Direct 
Current. 


ях 
Ship 


Lighting. 


* 
Interior 


Lighting. 


„у 


PATENT ENCLOSED. 


against the threats of our competitors. 


Telegraphic Address: 


мд мм ЧЕР ЧЕР Чир Ча Чие Чие Чар чий eH NaF чьи aS RSM o PAS 


MANAGEMENT, LONDON, 


Telephone Nos.—2869 London Wall, 
2967 Central. 
Works: 220 North. 


HEAD OFFICE—CROWN BUILDINGS, 
62, OLD BROAD —— LONDON, Е.С. 


CATALOGUE 143 L FROM THE SAME MAKERS :— 


ERITH S ENGINEERING 0. A 


= We ‘also ‘make COCHRANE Heaters and Purifiers. 


Manchester and District 
А. G. BROWN, 49, Deansgate. 
Belfast: : 
W. MACAULEY, 85, Gt. Victoria 84. 
Shaftesbury Square. 
Glasgow and District: 


J. F. MACDONALD, 05, West Regent Bt. 


Wolverhampton: 
W. H. M'LBAN, 22, Albany Road. 


Unrivalled for 


ERITI'S "i A ‚ UNDERFEED STOKER. | 


SIMPLICITY, 


DURABILITY, 
ECONOMY and 


SMOKE PREVENTIOXK. 


Adopted by 


Gracechurch 


LON DON. 


Many Leading Electricity Stations. 


ee 


Street, 


прі 


1 Жат _ A Was 7 
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FERRANTI LIMITED, 


 HOLLINWOOD, LANCS. 


SWITCHGEARS. 


Strong mechanical construction. No fire risks. 
Correct electrical design. Freedom from arcing. 
Ample capacity. No loose cables. [easily traced. 
Safety in operation and emergency. All connections safe, direct and 
No danger to attendants. Easy manipulation. 
Single, two & throo-phaso. Standard designs, H.T. & E. H. T. 
Continuous current Do. ` 
Traction and Powor Do. 
Sub-station switchgoars Do. 


CONTINUOUS CURRENT 


METERS. 


Simplicity & strength of construction. No shunt. 
Low voltage drop. No temperature errors. 
High insulation, No copper amalgamation. 
Easy mechanical adjustments. No liquids to freeze. 
No brushes. No effect by overload. No clockwork. 

LOW PRICES. QUIGK DELIVERIES. 


ALTERNATING CURRENT 


METERS. 


Simple. Correct on inductive loads. 

Accurate. e Good starters. 

Efficient. Will not run on shunt. 

Mechanical. 3 Easily adjusted. 

Reliable. Standard sizes. Will stand overload. 
LEW PRICES. QUICK DELIVERIES. 
Tolegraphio Address г Office and Worka: Telephone : Oodes г 

31 Falisworth (Manchester). A B O, 
48 ʻi i 21 


. FERRANTI, HOLLINWOOD. HOLLINWOOD, LANCS. 


„ 4m Edition. 
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— The Now - | 
a l ben Паге ИШПИ ИН 


A small hoist with 

detachable handle, ratchet Years of exhaustive tests have proved it the best. то per cent. 
and brake, specially .de- geater output with less heating when HIKO is used. Brushes 
signed for Aro Lamps," aid Commutator lasts 25 times longer. Reduces friction, 
but equally applicable ic @isures better contact, therefore better conducting power. 
any light weight that re No Acid. Is circuit. Does 
q to be left suspended. aot a con- not clog. 

v Jctor. Does Once tried, 


When the handle ie 
not get always used 


Handles 2s. 6d. extra. 


price and put up in improved form. ONLY 1/1 PER BOX FREE. 
Discounts on quantities. 
e None Genuine unless marked HIKO through Compound. 


Sole Maker : HICKLEY, 17. DORSET. ST.. SOUTHAMPTON. 


CYLINDER DUST BELLOWS 


(Patented). 
NO MORE SHORT CIRCUITS IN CLEANING ELECTRICAL MACHINERY. 


pre away the hoist i between the Customers 
E Sections of say, if used 
Sizo, 5° by 6" by T. the Commu- according 
0000 Weight, 20 lbs. — rice & short to Printed 
ҮҮ, irections, it is worth its wel in gold, cannot afford to be without 
| iii (ИТЕ * tarms to the Price, 18s. 6d, it. Repeat orders speak ш ocu Exported to America, 
NI TR rade and large Germany, etc. Increased output enables us to greatly reduce 

| TUNI 


B ark), Ltd., 


Newark-on-T rent. 


Hopal Doulton Potteries. 


INSULATORS 


' AND ALL KINDS OF 


POTTERY FOR ELECTRICAL PURPOSES. 


DOULTON & CO., 


LIMITED, 
Lambeth, LONDON, В.Е. m- 


LIGH” Я 
DURABLE. USED THE WORLD OVER. 


Invented and manufactured by AUGUST EKRAUSHAAR. 

For sale in six different sizes by the leading electrical and technical 
supply houses, type foundries, hardware, machine and piano supply 
houses in the country. 

These Bellows have no metal mountings, the nozzle as well as body 
is made of wood, precluding short olrouits or injury of any kind. They 
are very light and almost indestructible. Produce with one stroke 1:5 to 
3.520 cub.-dec. of strongly compressed air which removes all dust par- 
ticles from the most inaccessible places. 


AUGUST KRAUSHAAR, калап а/м. (Germany) 155. 


Catalogues and Samples are sent only to Agents. 


4 wt Ма [ы 

M | CN 
Electrical & General Engineers. 
! NEWCASTLE on |YNE.  ~— 


ENGLAND.) | 
LONDON OFFICE: NQRFOLK HOUSE, LAURENCE POUNTNEY LANE, BC. . 


Three-Crank 
Compound Self- 
Lubricating 
Engine 
of 450 H.P. and 
350 Kw. Three- 
Phase Alternator, 
made at our 
works in sizes 
from 
100 to 800 Kw. 


ro ELECTRICAL * 4 # 
4 я я ACCESSORIES 


APPLY TO | | 


WILLIAM McGEOCH s CO. L'n. 


WARWIOK WORKS, OOVENTRY ROAD, BIRMINGHAM. Telephone No. 477. 


ALSO AT GLASGOW, LONDON, AND SUNDERLAND. 
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PATENT —— 
MOVING COIL. 


DELIVERIES 
| GUARANTEED 


McCLURE & WHITFIELD, 


STOCKPORT. 


MERSEY DYNAMOS AND MOTORS. 


 Telegraphlo Address . MOTORS, STOCKPORT. Telephone No. 180. 


— . — 
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ME 


December 25, 1908.] 


CRYSE 


CONTRACTORS TO HIS 


THE ELECTRICAL REVIEW. 


MAJESTY’S GOVERNMENT. 


THE ADMIRALTY. 


„ The.. 
WAR OFFICE. 


o Tho.. Е — 
POST OFFICE. Telephone : Telegrams: ^ fe. 
= ов” "CRYSELCO, INDIA OFFICE. 
е в 0.. — 
CROWN acenrs AD FOR“. Kempston, . Tho.. 
fer the и DN OFFICE OF 
COLONIES, WORKS, 
&o., &c. &о., ёв. 


Kempsten Works, BEDFORD. 


aaRS cS 


“New Process” Raw Hide Pinions 
Wear Longer 


than fibre, other rawhide, or any kind of Noiseless Pinions in the 
market. It is their excellent wearing qualities which have led to 
the adoption of New Process” Noiseless Pinions by nearly all of the 
leading manufacturers. If there is any place about your shop or your 
machines where you think that a noiseless positive drive would be an 
improvement send for our catalogue. 


METAL GEARS, Spur, Bevel and Internal, are also in our line. We 
guarantee accurate work, the kind that runs with the least power. 


SEND FOR DESCRIPTIVE CATALOGUE. 


GEORGE ANGUS & Co., Ltd. 


NEWCASTLE-ON -TYN E. 


And at London, Liverpool, Manchester, Leeds, Birmingham, Glasgow, Cardiff; and Johannesburg, S. I., Box 312. 
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The FOREST CITY ELECTRIC Co., 


Telegrams: FORESTRY. 8, GORE STREET, 
Telephone: ИМ, BOND ENGINEERS, MANCHESTER. 


Design and Manufacture 


COPPER BONDS, 


For Electrification of Steam Railways, Third-Rail Work, 

Tramroads and Tramways. Also undertake the design and 

| | supply of special 
Hydraulic and 


МА 
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паа 
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^ 
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Screw 
Compressors 
jfor fixing the 

ырен Same. 


30-ton Hydraulic Foot 


HEAVY WORK A SPECIALITY, 777 


—  — ———————— 
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DAVEY, РАХМАН « CO, Lti 


Engineers, 
COLCHESTER. 
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COMPLETE 
CENTRAL STATION 
EQUIPMENT — 

PROVIDED. 


PAXMAN'S “ECONOMIC” 
BOILERS AND 
SUPERHEATERS. 


PAXMAN'S INDEPENDENT 
CONDENSING PLANT. 


ENGINES OF ALL TYPES 
UP TO 6000 H.P. 


DYNAMOS, CABLES, 
SWITCHBOARDS, &c., &c. 
ONE OF TWO 600-HORSE "PEACHE" ENGINES SUPPLIED TO THE COST OF COAL ONE FARTHING 
PAISLEY CORPORATION. PER B.T.U. 


PEED ENGINES. 


HIGH 


24:7 ibs. per 


KW. Hour | 
(Condensing). 
With 100 KW. Set. UNEQUALLED 
With 150 KW. Set ECONOMY. | 


31-2 Ibe. per 
KW. Hour 
(Non-Condesirg). 


4 


REAVELL & CO., Ltd., Ipswich. 7 


р» й 
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INDEX TO ADVERTISERS. | 


NOTICE.—The figures given here are those that appear in brackets at the heading of each page. 


PAGE ; PAGE PAGE ы PAGE 


DISCS up to 
66 inches diam. 


Q 


TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, Gc. 


ARMATURE, FIELD, MOTOR, AND TRANSFORMER STAMPINGS OF 
EVERY DESCRIPTION. 


Accuracy Guaranteed. 
Prompt Delivery. 


CAST & FORGED MAGNETS, EYEBOLTS, COMMUTATOR SEGMENTS, MICA, HIGH RESISTANCE WIRE & STRIP, &c. 


ROBERT JENKINS, 


88, BISHOPSGATE ST. WITHIN, 


LONDON, 
elegraphic Addrem :—'' Permeable London. 


E. G. 


High Permeability and 
Low Hysteresis 
Guaranteed. 


Abbott & Oo., Ltd. ә m 11 Don Кет & Oo Led. s 80 J Bros. ee ве ee 26 Camm & Оо. Lid. .. 76 
5 өз Manufacturing Co. 1 Dixon, W. Р. É 82 ә „ 53 Jenkins, Robert ..  .. s 16 Rankine 'Patent Feed a 
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British Eleotrio Calibrated debes 3 Electr .. gi | Mackie, W Sunbeam Lamp Оо, Lea. .. 659 
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Е. GOOSSENS, POPE & CO., 


MANUFACTURERS 


OF ALL KINDS OF | "m a I HIGH 
| ОШ 
ELECTRIC | a | d | VOLTAGE 
INCANDESCENT zm "m a 
1 «||! IM II | \\' | ҮШ! Ju TIE ИМА Т 3 LAMPS 
LAMPS. | | т il 0 Ii K (ЇЇ TNI i Wy ii 
Wm E wt «Com D: _ | А SPECIALITY. 
= == = ШШШ 2 di || T Jn iM | 5 
M mm | ГТ!!! [Ї [ЇЇ m: рр 
nee a il ЇЙ | | Ө 
LONDON: a 
5, GUILDHALL CHAMBERS Em tt LIVERPOOL: 
BASINGHALL STREET. | . i DO. l Iii ( | Ni i | | | : 17, SOUTH CASTLE 
Telephone :— f , | i MIN i M А | | ‚Ж STREET. 
700 L. Wall. | 
Telegrams :—. 
Ы “Duramentum, 200 Volt, 16 Candle-power (Full size), an 
LONDON. 


REID BROTHERS, 


Electrical and Telegraph Engineers and Contractors, 


MAINS for TOWN LIGHTING 


POWER, TRACTION, &c., UNDERGHDUND. 


COMPLE TE INSTALLATIONS ш. 


PNEUMATIC TUBES 


FOR TRANSMISSION OF PAPERS, &. 12, WHARF ROAD, 
Telegrams:-"SUPRA. LONDON LONDON, N. 


HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS. 


FOR CYLINDERS, HEAVY BEARINGS AND MACHINERY OF ALL KINDS. - 


CANNOT CORRODE, “GUM” OR “CLOG.” 


CYLINDER OIL, GAS-ENGINE OIL, 
MACHINERY OIL, | DYNAMO OIL. 


EFFICIENT AND ECONOMICAL. 


Prices, Samples, and all particulars of 


ENCELBERT & CO., 119-425, FINSBURY PAVEMENT, 


. н ыыы н FS mA EF ннн a . — — ———— ͤ —ů2 ЕЛЕН ——-—„—-ͤ Р 


Brown & 
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Address Plate Makers. 
Bndolithio Mig. Oo., Ltd 
Air Compressors. 

Reavell & Co., Ltd. 

Air Pumps. 
Edwards Air Pump Syndicate, Ltd, 

Alternators. 
British Thomson-Houston Ca. 


Brush Electrical Engineer Piy Ы 
Johnson & а жы 


Dynam 
Witting, Eborall & Oo., Т, 
Artists in Metals, 
Waltham & Co. 
Asbestos. 
Boardman Bros. 
Cresswell’s Asbestos Oo., Led. 
Auctioneers and Vainers, 
(Mechanical), 
Kirk Wheatley), Price & Co. 
Batteries (Primary). 
General Electrio Oo., Ltd 
Inte- Babbar, п, G.P. & T. Co., Ltd 
Johnson & Phillips. 
Veritys, Ltd. 
Batteries (Storage). 
А. B. P. Aooumalator Oo., L 
Barnard. J. W. 
British Accumulator Co., Ltd., 
Chloride Electrica! 1 Bhorage Oo., Ltd. 
D. P. Battery Oo., L 
Bleotrical Power кеш Oo., Ltd. 
Hart Accumulator Oo., Ltd. 
М.В. Electrical Storage Co., Léd, 
Sanders, Rehders & Oo. 
Butherland & Marcuson. 
Tudor Acoumulator Oo., Ltd. 
Battery Jars and Porous Cells. 
pouon n Bode. ue 


Price, dons А 


"Bells. 
Braulik, G. 


Croggo 1 & Co., Ltd. 
Falk, Stadelmann & Co., Ltd. 
General Electric Oo., Ltd. 


Boller Covering. 
Leroy Р. & Оо, 


Boiler Mountings and Valves. 
Hopkinson & 


*, 

Bolts and Nuts. 
Armstrong, Stevens & Son, 

Books. - 
Clowes, Wm., & Sons, Ltd. 
Lewis's Li 
Lockwood, Crosby, & Воп 
“ Power 
Whittaker & Со. 


Boiler Fluid. 
British Boiler Fluid and Engineer's 
Stores, Ltd. 


cabinet Work, 26, 
Sod Eleotrionl Oo., Led. 


Dodimead, J., & A 
Foxoroft, wi M., & Oo, 
Middlemiss, W 


Carbous, 
British thomson. Houston Со. Mn 


Bleotrical Co., L44., The, 
Bleotric 


General 
Jandus Arc Lamp Co., Ltd, 
hnson & 


ia, En 


Lie cede re 
V 
General X EDT Со. a 


tin 
Wallwork, H., & Co. ES 
E 


emicals. 


“Circuit ‘Breakers (Automatic) 
Blackwell, R. W., & Co., Lid. 
British Thomson-Houston Co., Ltd. 
Consolidated Electrical Co., Ltd, 


Clutches. 
Cowlishaw, Valkere & Oo., Lid. 
Coal Washing Plant. 
Graham, Morton & Co., Ltd. 
Commutator Grinder. 
er Syndicate, Ltd. 


budensing цн 


— — 
Korting d 


. Oo., Ltd. 
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The names of Advertisers whose announcements are ordered for a series are entered under any one Heading in this Index Free of 
Charge, but if repeated under other Headings, Gel. per Week is charged for each additional entry. 


Conduits. 
Howard Conduit Co. Ltd. 
Neslton & Co., Ltd. 
Perfecta Seamless Steel Tube Co., Ld 


Controllers. 


Graham, Morton & Oo., Ltd. 
Gibbons Bros, Ltd. 


Coppersmiths. 


Dust Bellows. 
Kraushaar, A. 


British Thomson-Houston Oo., Led. 
Bruce Peebles & Oo., Ltd. 
Brush Electrical Engineering Oo., Ltd. 
Ohurton, T, H., & Со, 

Crompton & ag Ltd. * 


Crypto Works Оо Lid, 
Electrioal Co., Co, Lid., Th 


Hlectromotors 
Fowler & £ Oo, Ltd. 
General E сир Oo., Ltd. 


artn 
nomen J. H., & 


Industrial En eering Oo. 
Johnson & 
Labmeyer КІ cs] Co., Lid. 


Lancashire ey or & Motor Oo., Lud. 
Mackie, W 

MeClure & Whitfield, 

Newton Elec. Work», Lid. 
Newton Bros. 

Phoenix Dynamo Mig. Co., Ltd. 
Scott, Ernest & Mountain, Ltd. 
Veritys, Led. 

White. Jacoby 4 Оо, Ltd. 
Wirting, Eborall 4 Co., Led, 
Union Nlectrio Oo., Lid. 


Dynamo Brushes. 
Blackwell, R. W., & Co., Ltd. 
вашы. Thomson- Houston Go , Ltd. 


Свара Dai Lid. 
Eboulte. 

Oarson & Nvans. 
Scottish Vulcanite Co., Ltd. 
Traun, Heinr., & Sons. 

Electric Novelties. 
Wright, A. J. 

Electrical Accessories. 

Braulik, G. 
Landenberger & Co. 

Electricity Meters. 
Braulik, G. 

Elevating Plant. 


Gibbons Bros., Ltd. , 
Graham, Morton 4 Со., Ltd. 


Engineers and Coutractors 
(Electrical). 
Belliss & Moroom, Lid. 
Blackwell, R. W., & Со., Ltd. 
British Thomson-Houston Oo., Led. 
British Westinghouse Elec. Oo., Ltd. 
Brush Electrical Engineering Oo., Ltd. 


Western Electric Oo. 

White, J. G., & Oo., Ltd. 

Witting, Eborall & Co., Ltd. 
Due ue 

Bailey, H. “ Lid. $ 


Bngines for Electric Light, 
Allen, W, H., Son ё Оо. Ltd. 


Engines f n Electric: Light (Con.) 
Stewart, D., & Oo., Lid. 
Willans & Robinson, Lid. 


вина Моны L (Pumpist?. 


Fenrir 
Easton & S Ltd. 
Scott, Ernest & & Mountain, Ltd 
Experimental Engineers. 
Kesnor, Thos., & Co. 
Peed Water Filters. 
Rankine Patent Feed Water Filter 


Feed Pumps. 
Scott, Ernest, & Mountain, Ltd. 
Weir, G. & J. 
Fibre. 


Mosses & Mitchell. 


Fireproof Material. 
British Uralite Co., Ltd, 


Fittings (Bleotris Light). 
Accessories Mfg. Oo 
Benham & Frou Lid. 


Electrical Fittings Co. 

Kvered & Oo., Ltd. 

General Electric Oo., Lid. 
Lundberg. A. P 

Markt Bros. & Co. Ы 
MoGeooh, W., & ('0.. Ltd. 

See ai о Bros., Ltd. 

Tucker 

andam, Me Morsh & Oo., Lid. 


Veritys, 
Forgings. 
Jonkins, R. 


Puel Economiser. 
Easton & Oo. Lid. 
Green D., & Son, Lid. 


purnaces & Draught Apparatus. 


Ногай Dest Soo actor Oo , Ltd. 


p Wire. 
British Electric Calibrated Fuses Lid. 


& 
Angus ё Oo., Ltd. 
Dixon, W. V. 
Generators. 
British Thomson-Houston Oo., Ltd. 
Edison & Swan U.E.L. Oo., Lid. 


Lahmeyer Hlectrical Co. 
Witting, Уе Pborall & Оо. Led. 


lass, 
Edison & Swan U. I. L. Oo., Ltd, 
General Blectric Oo., Lid. 
Veritys, Lad. 
Hammers 

Pilkington, P., Lid. 

Heatin aratus. 
British Prome Lid. 


Falk, Stadelmann % Со., Lid. 
General Miectric Oo., Lid. 


india-Rubber. 
Indis Robber, d. P. & Tel. Works Oo., 


Induced Draughts. 
Sturtevant Engineering Co., Ltd. 


Injectors, 
Green & е 
Institutions. 
А . Inst. Corres. Instruction. 
Bleo „ and 


Instruments (Measuria * 
Thomson - Houston Oo. 


Bverett, 
Bvershed & Vignoles, Ltd. 
Foxcroft 


& Duncan 
General Electric Oo., Ltd. 


Pitkin, J., & Со. 
Robinson, L., & Co., Ltd. 


Insulating Material. 
Blackwell, R. W., & Co., Ltd. 
Oarr, Rowland & ‘Oo, 

Keys. W. H. 
Psyoniloid, Ltd. 


Insulators, 26. 
Blackwell, B. W., & Co., Ltd. 


nsurance. 
National Boiler & Genl, Ins, Oo., Ltd, 


Phosnix Office. 
Vulcan Boiler & General Ins, Оо, 


(Gentinued om Next FPage-) 
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Iron and Steel. 
Hardy & Padmore, Ltd. 
Maefariane & Oo. 
Simplex Steel Conduit Oo., Ltd. 
Tarner Bros 
Iron and Steel Works Plant. 
Graham, Morton & Co., Ltd. 


Iron Buildings and Roofs. 
Grahan, Morton & Co., Ltd. 


Wharam & Borland. 


Barich Incandescenoe Lamp Oe, 
Lamp Hoists. 
Abbott & Co., Ltd. 
Lead Smelters. 
Pass & Son, Ltd. 
Lifts and Accessories. 


Waygood, R., & Co., Led, 
к 
Hiskiey, A. 8. 


Wilcox, W. H., 4 Oo., Lid. 


Magnets. — simpson Bros. 


Manufacturing Blectricians. 
British Thomson - Houston Oo., Ltd. 
Blectrical Engineering Oo., Ld. 


Рышре, 
MoGeoch, W., & Co., Ltd. 
Scott, Ernest, & Mountain, Led. 
Ward & Goldstone. 

Wine, Eborall & Co., Ltd. 
Measuring Instruments. 
Blaokwell, R. W., & Co., Ltd. 

Metallic Packing 
Green & Boulding. 

Mining Machinery. 
Graham, Morton & Co., Ltd. 

Meters. 


Pim Oo., Ltd. 
Johnson & Phillips. 
Bohattner Electi Meter Oo., Lid. 


Baxter R. & B. 
British Mica се. Lid 
Sons. 


Wiggins, F., & 
Motors. 


Braulik, G. 
British ‘Thomson . Oo., Led. 
Bruce Pl & Oo., 


Brush ee Oo., Ld. 
Orypto Works e бо. i 
East Anglian Eog со Co., Ltd. 
Blectromotors, 


enstrom . Mfg. Oo. 
os eral DEN E SN Ltd, 
Jeokson, Р. E: & Oo., Ltd. 
Tahm 3 E oal Oo., 

o & Motor ver, m Led. 

Langdon-Da otor 
Mather & Der Ltd. 
Mackie, W., & Co., 
Mather & Blatt, Ltd. 


Phoenix Dynamo Mfg. Сөз Ltd. 
Rhodes Electrical Mfg. Co 
Boott, Ernest, & Mountain, Ltd. 
Stevens & Barker. 

Bun Electrical Co., Ltd. 


Witting, Eborall & Co., Ltd. 


— aM —ÓM a —————— —————— — 
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Motor Starters & Coutrellers, 


ОП Separators. 
Baker's Patent Appliances Oo., Lid. 
Platiuum. 


Derby & Oo. 
Edison & Swan U. . L. Oo., Ltd. 


oles, 
Johnson ё Phillips (Wood and Iron). 
„ Appliances. 


. — Electrical Oo., LM. 


Donia 2 Oo., Lid. 
Hanke, R. 
Stiff, J.. & Bons. 
Pulleys. 
ioa wn ait Pulley and Miligearing 


4 D 
tall Bonds. 


Consolidated Eleotrioal Co, Lid. 


Geipel & 

Startevant neering Oo., Lid. 
ws. 
Steven 


Armstrong, s & Bon. 
Consolidated Electrical Co, Ltd. 
Davis & Timmins, Ltd. 

Ross, Doer & Co., Ltd. 
Veritys, L 


"Searchilghts. 
British Sohuckert Electric Oo., Ltd. 
Johnson & Phillips. 
sates 


Jones, Inigo, & 


Stampings. 
8 Stevens & Bon. 
Harris, A. E., & Co. 


oo 
Blackwell, R. W., & Oo., Ltd. 
Dore & Оо. 

Steam Fraps. 


Haigh, W. B., & Co., Led. 


Steel Structural Work. 
Graham, Morton & Oo., Ltd. 


Stokers. 
Erith's Engineering Оо 
Proctor, J., Lid. 


Ban cat Steam Engines. 
& Co., L 


Fairbairn Lawson Coombe Barbour, 


Superbeaters. 


Easton & Co., Ltd, 


Switchboards. 


Clift Manufacturing Co. 

Consolidated Electrical Co., Ltd. 
Electrical Oo. 
Foxcroft & Duncan. 
General Blectrio Co., Ltd. 


речта 


General Contracts Со, 

genera pr Qo» Lu 
arrya 

Veritys Lid. 


Tank & Girder Work. 
Graham, Morton & Co., Ltd. 


Tape. 
Blackwell, R. W., & Co., Ltd. 


Berliner Telephone 


Mia. Oo. 
British L. M. Ericsson Mig. Co. 
Bra G 


Tramway Supplies. 
Blackwell, В. W., & Oo., Ltd. 
British 


omson-Houston Oo. Lid. 
Brush Electrical бо. 
Dick, Kerr & M E 
Со. Ltd 
Blec. Riy. wad Tres лае Works: 
o Oo., Ltd. 


1 
MeGeoch, W., а Oo, Lid. 
Veritys L 


Transformers. 
British Thomson-Houston Oo., Ltd, 
Brush Electrical Engin Oo., La. 
Burnand Transformer Oo., Lid. 


Turbines. 
Gilbert Gilkes & Oo. Lid. 
Steiger, A. 
Varnishes, 25, 
Crane, Fred., Chemical Oo. | 
Edison & Swan U.R.L. Oo., Lid., 
Standard Varnish Works. 


Ventilation. 


Vaicanite. 
Carson & Evans. 
Seottish Vulcanite Co. 
Traun, H., & Sons, 


еи Machines. 
Avery, W. т. 


„ Led. 
Glover, W. LM & v Ltd. 
Garnett, 
ну aW. T. Telegraph Works Oo. T- 
Johnson агае 
Lend & Sea Cable Works, Lid. 
London Bleetric Wire Os., Ltd. 
McGeooh, W., ё Oo. Led, 
Moesch & Schmidt. 


8%. Helens Cable Oo., Ltd. 
Baddeutsche Kabelwerke A. G. 


Wire (Uncovered. 
Bolton T., & Sons, Led, 
vis & Timmins, L 
G0, Lia. The. 


Johnson & Phillips 


Stein, G. 

Wiring Systems. 
American Ciro Loom Co. 
Armorduct I.E. Conduit Co 
Conduit and Oo. Ltd. 
General Nleotrio Co 
Mavor & Coulson. 


New Brotherton Tube Co., Ltd. 
Bim lex Stee! Conduit Oo.. Lid. 
tec! Core Conduit Oo., Ltd. 

Wiremen's Sundries.’ 
Braulik, G. 


Miscellaneous Announcements relating to Situations, Articles for Sale and Wanted, ge, appear on page 88, dc. 


PHILLIPS PATENT AUTOMATIC 


ШЇЇ ШШ 


‚ As supplied to the Royal Arsenal (Woolwich), the India Office, the Crown Agents 
for the Colonies, the General Post Office, Manchester Corporation, and the 
Principal Electric Light Installations in London. 


NO MOTOR REQUIRED. 


DRIVEN DIRECT FROM COMMUTATOR. 


Patented in all Foreign Countries. 


А ТАТАГЫЧАТ ТЫА ТАТЫ АТАТ der. 


N 


\ 
\ 


PRIO:S AND PARTIOULARS ON APPLIOA TION 70 


_THE PHILLIPS MACHINE SYNDICATE, Un. 


794. BALISBURY HOUSE, LONDON WALL, LONDON, E. O. 
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LARGE AND WELL ASSORTED STOCK KEPT OF 


ALL HIGH VOLTAGE WIRING SUPPLIES 


Latest and Mest Improved Patterns. 


LOWEST PRICES FOR 
THOROUGHLY GOOD AND 
RELIABLE ARTICLES. 4 


ELECTRIC 
LIGHT FITTINGS 


in Brass and iron, all Styles and Finishes 


SWITCHES 


Speciality: Best British 
Manufacture. 


— ACTUAL 
MAKERS 
La 


See Our New Pattern YY Fuse Board. 


BEST TYPE ON THE MARKET. _ 


Also MAKERS of 


"ийне Boll Fittings, Tolophoues, Lightalag Conductors. 


И | Works: 230, UPPER THAMES STREET, LONDON; E.C 


COMBE BARBOUR, Lr. 


BELFAST. 


Г of Fairbairn, Lawson, ) 
Combe, Barbour, Ltd. 


VERTICAL CROSS COMPOUND TRACTION SET OF 700t KW. 


Fer Further Particulars apply te LONDON OFFICE, S2, LIME STREET, E.C. 
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' AITON & C? 


WESTERN WORKS, HYTHE ROAD, WILLESDEN JUNCTION, N.W. 
THE SUPPLY & ERECTION OF 


STEAM PIPES ETC. 


LIGHTING & POWER STATIONS 
OUR SPECIALITY. 


ELECTRICAL INTERLOCKING. crar raLaom. 1503. 
Beard of Trade ha SERI UNT DENR i eed Ин ponies" n prams te " Look " and * Block " by actual connection betw ыз татари 
шаганы and Басы ever Arb egest ea several f Бат Fass, anlar protection of vaious лаба Train Демос. has been 
Diploma of Honour (the Highest ), Bb For Particulars, Plans, and 
SAXBY & FARMER, Ltd., Railway Signal Contraetors, 55 Road, KILBURN, LONDON, N. W. 
|, Manufacturere of Ratiway nale, Oabine, Interlocking Levers, Bloch Instruments, and Signal Work of every deseription, Neser tea and Meshanteal, ally 


BRUSH MOTORS 


WILL SAVE YOU 


TIME SPACE AND MONEY 


Write for our LATEST List 
The BRUSH ELECTRICAL ENGIN EERING 


106 to 112 Belvedere Road, LONDON, S E 


(South end of Charing Cross footbridge) 
AND 


Falcon Works Loughborough. Leicestershire. 


17 cae MOUNTINGS 
Ш VALVES for all purposes. 


Order "HOPKINSONS Own Make." 


ДШ E - he 


ti! 


j ioy 


CATALOGUES POST FREE; 


IJ. HOPKINSON & Co., LTD., Huddersfield. 
—- Showroom & Depot :—165, Queen Victoria St., LONDON, Е.С. 


Teledrama: „ Hopkinson, Huddersfield,” ‘*Walwestem, London.” | 
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VERITYS 


CIRCULAR No. 61, JUST PUBLISHED. 


DEALING WITH: AMMETERS &,VOLTMETERS, 


MAIN SWITCHES, CIRCUIT BREAKERS, 
SWITCHBOARDS, PEARD’S PATENT FUSES, 
CONTROLLERS and STARTERS. - 


WARD & GOLDSTONE, | Comment is Unnecessary 


DUTTON ST., STRANGEWAYS, MANCHESTER. 
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2900. 1901. 2902. 2903. 


COMPARATIVE OUTPUT OF INSTRUMENTS DURING 4 YEARS: 


We manufacture nothing but Instruments; moreover, 
we mauufacture nothing but 


а 25-AMP. D.P. атре en eh CASE. ж ТНЕ BEST INSTRUMENTS 


GUARANTEED 
128, OUR OWN ENGLISH MANUFACTURE. 126. hence the above results). 


LOWEST PRIGES. BEST ENGLISH MAKE. SEND FOR FULL PARTICULARS TO— 


LET US QUOTE YOU FOR SWITCHBOARDS. 
DEPT. W.—WIRES & CABLES. EVERETT, FD UNBE É cl., 


и — GREAT SAFFRON HILL, 


WARD & GOLDSTONE, Manchester. || spems:"zvERaENDOs,Loxpox^ e 00008, KC. 


Tolegrams 
London Agent: A. W. RICHARDS, 71, Bishopsgate St. Within. Agente fer Sectiand : MORRISON, MACDUFF а CO., 60, St. Vincent N., Glasgow 
в 9 ? 


DEPT. G.-SWITCHBOARDS & ACCESSORIES. 


G 
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“ROYCE” -. 


4 


Electrically-Driven 


CRANES. 


к 
aan’ j aN — 


= NY. - 
FAN? | VAN: UNES 


S Bw ^R we. S. 


ЖМ N N WA IN 


=a 
At S “аа aN” 4 


2 WAN Fans 


Хул ce 
D INI „4, M 167 Tx 


“ROYCE” SPECIAL 3}-TON 80-FT. SPAN ELECTRICAL GOLIATH. CRANE, 


WITH SPECIAL TIPPING ATTACHMENT.. 
(This Crane was Erected and Tested complete in this Country prior to being shipped Abroad. 


ROYCE, LTD 


Works: MANCHESTER, England. 


maa — — — D — аарына a — — 
— — —— ᷓw— eng 
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„= UMPIRE 
. STORAGE 
E BATTERIES 


= CENTRAL 
STATIONS 


SOLE MANUFACTURERS & PATENTEES : 2000 AMPERE HOUR CELL. 


SUTHERLAND & M ARCUSON, MONTPELIER WORKS, TWIOKENHAM. 


Teleg. Address 
Showroom :—61, Chaadee] Street, LONDON, W.C 


160 Brake-H.P. PRODUCER GAS ENGINE. 
The Engine illustrated is fitted with Water-Cooled Piston and Exhaust Valve. 


THE CAMPBELL GAS ENGINE CO., 


KALIFAX, ENGLAND. . 


London Office:—114, Tooley Street, S. E.; Glasgow Office:—104, Bath Street. 


Copper, EN BN Nickelin, 
German Silver, Eon Reostene, and 


Manganin, b. y P) | Constantan Wires, 


Silk or Cotton Covered. 
SUDDEUTSCHE KABELWERKE A.G. Mannheim, Germany. 
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Mi ELLE 


DYNAMOS and MOTORS. 
17, WATER LANE, GT. TOWER $T., LONDON, E.C. = aiserent quaiities on Application. 


CONTROLLERS| 
REVERSING MOTORS. 


We Olaim the following Advantages :— 


1. No Reversing Switch. 
2. Reversal and Control 
oue movement of 

siugle lever. 

3. All Resistances con- 
tained іп case, giving 
very compact ar- 
rangement. — 

4. Magnetic blow-ont 
проп all sizes. 

5. Only four termiuals to 
connect. 

6. Contacts can be re- 
placed la a few 
- minnmtes by andoiug 
two screws only. 

7. All easily acces- 
sible for repairs or 
renewable. ! FOR ANY 

Ou account of ease iu 
reversal and control, 
and small space oc- 


= — cupied it is es especlally 
Diakey Ventilated Туре for suit able for ma- 
Severe Service. chines with таи 
motions controlle 
Eaten Tee) by separate motors. 


VOLTAGE. 


THE 


Electr le Centr eller & Snpply Ce. - , Hatton Gardon, ed E. O. 


47. VICTORIA STREET, LONDON. Telegrams: * ANNEALABLE, London." 
(ANB OLEVELANG ӨтӨ, U.8.A) Telephone 991 Holborn. 


JAEGER Bros. 


39, Wictoria Street, Westminster, LONDON, . W. 
Ws ARE Manufacturers of ALL ELECTRICAL ACCESSORIES, as: 
HIGH VOLTAGE LAMPHOLDERS, KEYHOLDERS, TUMBLERS, MAIN SWITCHES, 
CUT-OUTS, WALL PLUGS, CEILING ROSES, FUSES, 


rz NEW TYPE DISTRIBUTING FUSEBOARD 


(Oum owrmx patent), Go., o. 


Tho OVAL Oordgrip is our WHOLESALE & EXPORT ONLY. 
PATENT, and any Infringement 
of the same will he prosecuted. Please ask for iCatalogue. 


VULCANITE WORKS: 


qm ELECTRIC WIRE CASINGS 


Dr. Heinr. Traun aui-ri-rir-1-- wm 
& SONS £ {ACCUMULATOR CASES. 


BATTERY BOXES, åo.. 
MADE TO ORDER ON SHORTEST NOTIOR. 


d. P. & G. HARRIS, 


Timber Merchants and Moulding 0а 9 


Formerly HARBURG INDIA-RUBBER С. CO. 
Large Stock kept of London Warehouse: F. WINTER, 8, Redoross St., E.C. 


Sheets, Rods, Tubes ja 
Accumulator Boxes, 


Ac. YARDS ) 58E, WILSON STREET, FINSBURY, E.G. Telephone 
DA fa and BILLS, | 107-8-9, Snows Fields, Newcomen St., Boro, вв} s No. don Wan 
LONDON: ) Palmer Rd., Green St, BETHNAL GREEN all 


Instantly, London 


Please Write for Latest /llustrated Price 1 < 
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STARTERS 


WRITE FOR CATALOGUE R 4. 


THE 
Electric & Ordnance 
Accessories Co., 


Ltd., 


Stellſte Works. 
BIRMINGHAM. 


LONDON AGENTS : 


BAXTER & GAUNTER, 
86, CHARING CROSS ROAD, W. 


rere 


THE ш PERFECT REDUCING VALVE. $ 


FOSTERS Patent 
" Class W. 


LONSDALES, Blackburn, 


BOILER COVERERS, 
Will send a sample cask (5 cwts., 25/-, carriage paid) of thotr 


PATENT PLASTIC CORK COVERING 


Telegrams: “ Plastic, Blackburn.” Telephone No. 625. 8709 
London Agent F D. TAYLOR & Co., 50, Cannon St., London В.С. 


RALPH NEAL, 


No Pistons. 


No Dashpote. 


— 


TAE 
CHEAPEST 
REDUCING VALVE. 
Lowest in first.cost and upkeep, 
as it delivers more steam than any 
other valve ‘size for size) and 
acis without Wire 


Drawing. 


C 


Meder 


No Rubber. Entirely 
— No Stuffing Boxes. Metallic. 
; Мала! w. M. BAILEY & Co., Lil., Aon Works, Manchester ё 


— . ̃ ̃ E E RE aa Ra a Ra 


Maker of Presses, Press Tools & Punches 
of Every Description for Electrical and Mechanical Engineers, 


BLANKS, WASHERS, PRESS PIERCINGS, DIE STAMPINGS IN 
STEEL, BRASS OR ANY MATERIAL, FOR THE TRADE. 


LABELS and NAME PLATES A SPECIALITY. 


49 & 50, PERCIVYVAL ST., LONDON, Е.С. 
Telephone: 4948, Central. 


Meter Castings, 4 = pi Po 
Junction Boxes, (Ч ы FOR ELECTRICAL 
Ceiling Roses, X 8 WORK. 
Rings & Finials E 2 Field Frames of 
for Trolley 8 ш High 
Poles, &. © 2 Permeability, 


HENRY wW ALLWORK & CO. Malleable and Soft Ironfounders, 


MANCHESTER. 
ON ADMIRALTY LIST. Telegrams: “ Foundry, Manchester. Telephones: No. 567 and No. 5900. 


i 
| CALIBRATED 
pare USE IRE 
А If у апі ASBESTOS 
4 GUARANTEED CLOTHS really worth Vagina, you most 
А come to us. Fine, Medium, Coarse. 
Warranted Absolutely Pure. 


Ask for No. ? Catalogue. 


CRESSWELL'S ASBESTOS CO., LTD., 


Tho British Electric Calibrated Fuses, ш» ee aan ана 


137, FENCHURCH STREET, E.C. Telephone : 950. Telegrams: '* Asbestos, Bradford, ( 
Telephone: 276, Baxr, Applications for Colonial and Foreign Agencies invited 
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HOLT & WILLETTS, 


|. ENGINEERS, 
— LEY S )XXEATX. 


London Office: 112, FENCHURCH STREET. 


Patent Direct-Lon led righ-Speed Electric Winding Gear for Passenger and Goods Elevators. 


SAFETY ENCLOSED LIQUID STARTING 
RESISTANCES apo SWITCHES. | 


, WOOLLISCROFT'8 PATENT). 


Overload and No Voltage Releases. 
'ejdjoujyd әшәѕ әу) no sogoj[AS JujsJ040)J 


This illustration shows a Shunt Motor Starter equipped with 
J0J 08]? PUP 381°] o2jJd pus onZojyyju?) o4pduosoq % 9)A 


THE SANDYCROFT. FOUNDRY C0., LTD., CHESTER. 
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SUPPLIED TO HIS MAJESTY'S GOVERNMENT, JAPANESE 


GOVERNMENT, ARMSTRONG, WHITWORTH & CO., &o. 


—Ó ae Patented in England, America, 
and on the Continent. 


ower Hammers, 


ELECTRICALLY DRIVEN HAMMER, WITH PATENT 
DRIVING GEAR ENTIRELY SELF-CONTAINED. 


4 A3 * 
W Че; atm 
28 4 H y (< 
er + = з 9 
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JU 
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THIS HAMMER HAS 

Sy AN 18-IN. STROKE AND 

WILL WORK IRON s. . 

S OR 6-IN. ROUND OR SQUARE. 

S» TAKES LESS POWER THAN ANY 

S OTHER HAMMER DOING THE SAME 

SS WORK. HAS FEWER WORKING PARTS. 

IN IT STARTS OR LEAVES WORK INSTANTLY 

AT THE WILL OF THE OPERATOR. is SELF- 

ADJUSTABLE TO ANY HEIGHT WITHIN ITS 

RANGE. STRIKES LIGHT OR HEAVY BLOWS AT 

ANY HEIGHT. ir CANNOT GET CHOKED. HAS 

NO PACKING TO GET OUT OF ORDER. HAS КО 
PISTON ROD TO BREAK. 


IMMEDIATELY HAMMER 

CEASES TO WORK 

THE TUP RISES TO 

TOP OF STROKE 

AND REMAINS 
THERE. 


- 
tien > ena 


APPLIED SUCCESSFULLY TO ‘SLIP AND PACKING" DRAWING IN THE LEADING SHIP-YARDS. 


KINGTON, LTD. 


BAMBER BRIDGE, LANCASHIRE, ENGLAND. 


LONDON OFFICE: 75a, Queen Victoria Street, E.C. — GLASGOW OFFICE; 87, McAlpine Street. 


CONSOLIDATED 
ELECTRICAL СО., Ltd., 


Northampton Works, Northampton Grove, 
CANONBURY, LONDON, N. 


Telephone Nos. : Telegraphic Address : 
205 and 255, DALSTON. "INSTALLATION, LONDON. 


CATALOGUES. 


Section A.—SWITCHBOARDS, SWITCHES, DIS- 
TRIBUTION BOARDS, FUSES, &c. 


„  #&.—ACCESSORIES, CABLES, WIRES, &c. 


„ ©.—CIRCUIT BREAKERS, INSTRU- 
MENTS, &с. 


„ &.—TELEPHONES, BELLS, &c. 


Section AA is NOW READY, and will be sent 
POST FREE on receipt of Trade Card. 


Application is invited for the remaining Sec- 
tions, which wil be PUBLISHED SHORTLY. 


шыш ОШ" “зш С 
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MAXIM LAMPS 


“ IDEAL” HALF OPAL LAMP. 


Registered Design. 


H.V. “CRINKLE” LAMP. H.V. LAMP. SUPPORTED FILAMENTS. 


Registered Design. 


sin HIRAM MAXIM ELECTRICAL AND ENGINEERING 60, LTD., 


Works : ouliagnem St., Victoria, S. W. Offices: 65-7, Gracechurch St., London, E.O. 
Telegrams: 781, WESTMINSTER. 


Manufacturers of the Celebrated 


MAXIM LAMP and all types of Electrical Accessories. 
ENGINEERING DEPARTMENT—COMPLETE ELECTRIC POWER STATIONS EQUIPPED. 


DICK, KERR & CO., Lp. 


HEAD OFFICE: Abchurch Yard, Cannon Street, LONDON, Ш.С. 


ea . 
XT ||. 
— — T 
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Р " | 
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HONG KONG TRAMWAYS—Permanent Way Construction. 
WoRKS: PRESTON, LANCS. AND KILMARNOCK 
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MITING, EBORALL & GO., LTD., 


ELECTRICAL ENGINEERS & CONTRACTORS, 
www; TEMPLE BAR HOUSE, LONDON, E.C. ачи. 


582 & 5096 Holborn. — — ... ИНИНЕН " REACTANCE, LONDON.” 


SPECIALITIES : 


COMPOUNDED runee-pusse ALTERNATORS 


(Synchronous Revolving Field Type with Heyland Winding). 


HIGH PRESSURE SWITCH GEAR. 


(Remote Control System without Fuses, Hand or Power-Driven Oil 


Switches with or without Automatic Attachments, Overload and 
Reverse Current Time Relays.) 


PARTICULARS ON APPLICATION. 


LOW VOLTAGE OYNANOS | FOSTER 


PATENT 
ELECTRO-PLATING, COPPER DEPOSITING, 


and ELECTRO-CHEMICAL PROCESSES. A R С LAN ME P S. 


From 20 to 3000 Ampores ia Stock or Progress. 


e 


Ф 


Also MOTOR-GENERATORS and 
LARGE CURRENT RESISTANCE BOARDS. 
ELECTRIC MOTORS. 
MOTOR TRANSFORMERS. 


id 
I 


— 
v 


STYLE C. 


| 


| NO cous, NO рлѕн-рот, NO repairs, 
AND THEREFORE 


WRITB FOR LISTS TO NO TROUBLE. 
W. CA N N rj N @ & со. y Z рк Woeple NG, 


GREAT HAMPTON STREET, FOSTER & C ag Wimbledon, 8.W. 


Tel. 99b, Wimbledon. 


BIRMINGHAM. 
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XMAS, 1903. 
NEW YEAR, 1904. 


| A GREETING 


"LORD SEND YE AYE AS WEEL’S WE WANT YE! 
AND THEN YE'LL DO.” | 


| BUT YOU'LL NOT DO WITHOUT 


TSE, 


THE 


ROBERTSON’ 


LAMP. 


IT SAVES BOTH CURRENT AND 
MONEY 
AND 


IS CHEAPEST IN THE END. 
— == 


BRITISH MANUFACTURE. 


GENERAL ELECTRIC co., LTD., 


71, Queen Victoria Street, LONDON, Е.С. 


And at MANCHESTER, GLASGOW, BIRMINGHAM, NEWCASTLE, DUBLIN, CARDIFF, CAPETOWN, JOHANNESBURG, 
MELBOURNE and SYDNEY. 


ON ADMIRALTY LIST. 
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TME ELECTRICAL REVIEW CHEAP PREPAID ADVERTISEMENTS, 


[88] XIII 


(LATEST TIME for receiving 12 noon Thursdays.) 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sele, Patants for Salo, Specific Articles of any kind 
Wanted, er fer Salo er Exchange, are inserted at the rato of ONE PENNY Per Word (minimum 1s.) 


Box Number and “Electrical Review?" Addroes Count ae Seven. Words. 


Where Advertisements are to be answered to a given number, letter, or nom de plume at the ELECTRICAL Review Office, applications 
for names and addresses of the Advertisers will be entirely digregarded. 


TERBE CONSBCUTIVB INSERTIONS FOR TEB PRICE OF Two. 
%% The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, Е.С. 


dvertisers will piease noto that Now Oopy and Altera- 


A 
DISPLAYED ADVERTISEMENTS, | оле to Existina r (with Blocks) should 


roach here not iater than MONDAY Morning. 


The Blectrical Review” is the recognised medium of the Ilectrical Trades, and has BY FAR THE LARGEST ÜIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


WANTED FOR ABROAD A CABLE ELECTRICIAN 


TO TAKE CHARGE of the Electrical Department either in the Factory 
A knowledge of the FRENCH GB GERMAN LANGUAGE DESIRABLE. A 


contract and liberal terms given to a suitable man. 


laying and repairing submarine cables. 


or on Board Ship, whilst 


Address, stating all qualifications and particulars—which will be treated as strictly confidential— 
* B. Е. 4678," care of Neyroup & Бох, ApvEnTISING Orrices, 14—18, Queen Vicrorta STREET, Lonpon, Е.С. 4773 


WHEATLEY KIRK, PRICE & CO. | 


(ESTABLISHED 1880), 
ELECTRICAL & MECHANICAL VALUERS, ARBITRATORS 
AND AUCTIONEERS. | | 
dur Average Annual Valuations Exceed £2,600,000. 


TRAMWAY ARD ELECTRICITY SUPPLY VALUATIONS. 


Periodical Valus Stocktakings and Reports for DEPRECIATION 
eR ALS &o., in conformity with the Acts, І 


Valuations and Arbitrations for transfer under local or other powers, 
Sales or Purchasesof Entire Undertakings oy Private Treaty 
negotiated. 


46, Watling Street, Queen Victoria St., London, E. C., 


And at Albert Chambers, Albert Square, Manchester. 
Telephones :—5077 Bank, London, 8918 Central Manchester. 
Telegraph Addresses :—'' Indices, London." ‘Indicator, Manchester. 


SITUATIONS VACANT. 


If letters are not to be delivered to certain firms or 
to that effect should be sent to the r of the 
йлүп, who will do his best to carry out sach 


VVV , nor can the, names of 
using a number or a nom de plume in any way be disclosed. e 


Original Testimonials shouid never be sent. 


CITY OF BIRMINGHAM. 
Asylums Department. 


NEW HOLLYMOOR ABYLUM. 


HE ASYLUMS COMMITTEE require the services of a 
T RESIDENT WoRKING ENGINEER in connection with the above 
Institution. He must be thoroughly competent to take charge of 
and deal with Lancashire boilers, Parsons’ turbos, separate con- 
denser, high speed engines, continuous current electric plant, 
laundry machinery, and hot and cold water appliances, including 
the execution of all general repairs. 

Applicants must have served an apprenticeship in some leading 
engineering works, and have satisfactorily filled а similar 
situation. Wages, 508. per week, with house, coal and gas. 

Also | 

AN ELECTRICAL ASSISTANT (to work under the Resident Working 
Engineer). He must be thoroughly competent to take charge of 
shift, and to keep in order the whole electric lightirg and motor 
installation, including the telephones, fire alarm, and other elec- 
trical installations, and also to carry out any minor alterations or 
extensions. 

Applicants must be able t» produce first-class certifcates as to 
their having satisfactorily cccupied a similar position. Wages, 
353. per week, with housing, coal and light. A 

Personal canvassing of members of ёле Council is prohibited. 

Applications, stating age of applicants, whether married or 
single, with full particulars of qualificatjons and experience, and 


accompanied by copies of not more than three recent te: timonials, 


must be sent to the undersigned, marked ‘‘ Engineering," not later 
than MosDay, JANUARY 4th, 1904. 
: WILLIAM HUTTON, 


Clerk to the Vi. itore. 
Council House, 
Birmingham, . 
December 17th, 1908. К? 5117 


SITUATIONS VACANT.—Continued. 


SOUTHEND-ON-SEA. 


HE LIGHT BAILWAYS AND ELECTRIC LIGHTING 
COMMITTEE require the services of two Tramway Inspectors. 
Applicants must have had previous experience. 
Applications with experience and copies only of three testi- 
monials (which will not be returned) to be delivered to Mr. 


W. E. J. Heenan, Borough Electrical Engineer and General 


Manager, London Road, Southend-on-Sea, not later than noon on 
Monday the 18th of January, 1904. y 5140 


— 


SUNDERLAND CORPORATION TRAMWAYS. 
Blectrical Engineer. | 


HE CORPORATION require the services of an experienced 
Electrical Engineer. 

Candidates must have had an electrical and mechanical training. 
The person appointed will be responsible to the General Manager 
for the maintenance of the electrical equipment, rolling stock, and 
permanent way. Current is purchased from the Corporation 
Electricity and Lighting Department. , 

Salary to commence at £200 per annum, апа advance by annual 
increments of £10 to £260. l 

Applications, stating age and full particulars of experience and 
qualifications, together with copies (which will not be returned) 
of not more than three recent testimonials, to be delivered to the 
undersigned not later than Thursday, December 31st, 1903. The 
envelope to be endorsed ‘‘ Tramways Electrical Engineer.” 

. |. FRAS. M. BOWEY, 
Town Clerk. 

Town Hall, Sunderland, 

‘December 11th, 1903. | 5064 


BRECON AND RADNOR ASYLUM, - 
TALGARTH, R.S.O. 


W at once, a Competent Dynamo and Switchboard 
Attendant, one having had previous experience in a similar 
capacity preferred, wages 25s. per week.—Apply personally, if 
possible, or if unable, by letter, addressed to the MEDICAL КСРЕК: 
INTENDENT, stating full particulars, and enclosing copies of three 
recent testimonials. ; 0147 


dvertisements are to be answered to a given number, letter, ӨР 
nom de piune at Ше ELBOTAICAL Revisw Office, ications for names ena 
addresses of the Advertisers will be entirely dis ed. 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Word (minimum 18.). - Three Consecutive Insertions for the 


Box Number and ELzorRICAL Review address count as seven words. 


ABINET Maker.—Foreman, working, wanted for small-cabinet 


works. Man used to electric work.— State age, wages, 

experience and references to 5128, ELECTRICAL RIVIEw, 4, Ludgate 

Hill, London. 5128 
i (Continued on nezt page.) 
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SITUATIONS VACANT.—Continued. 


GHTSMAN, junior, required for electrical engineering 
poto in the Midlands. One used to switch work preferred. 
— Apply 5135, ELECTRICAL Review, 4, Ludgate Hill, London. 5185 


RICAL Trades Union, reg. No. 610, telephone No. 623 
aom — Employers requiring competent workmen can 
obtain same at short notice by the use of the telephone or post, to 
A. Ewer, Club Union Buildings, Clerkenwell Road, E.C. 4337 


LECTRICAL Railway Engineer wanted for Inside Designing 
E Department by & large British firm, thoroughly under- 
etanding all present systems of electrical traction, more 
particularly heavy work. Must be a capable designer and well 
up in all details of rolling stock, overhead construction work and 
eqipments, both practical and scientific, with full experience 
in three-phsse and single-phase railway construction. Six years 
practical experience in designing and construction absolutely 
necessary. Also two Assistants ав Draughtsmen under his charge. 
Applications must state terms for three years engagement, other- 
wise not considered.—4A pply 4928, ELECTRICAL REVIEW, 4, Ludgate 


Hill, London. 4928 


ICAL Mining Engineer wanted for Inside Designing 
оса bya British firm, a thoroughly qualified 
man to take charge in the works of mining department, competent 
to design all types of electrical mining plant, locomotives, 
winding gears, pumps, haulage gears, &c., capable of drawing 
up projects and preparing estimates for this work. Also One or 
Two Assistants as Draughtsmen under his direction. And have at 
least six years’ experience in practical mining and designing work. 
Applications must state terms for three years’ engageinent, other- 
wise not considered.—Apply 4929, ELECTRICAL REVIEW, 4, Ludgate 


Hill, London. 4929 


IRST-CLASS Canvasser wanted by a firm of engineers dealing 

in Electric Lighting, Motors, Dynamos and General En- 
gincers' supplies, in the Western Counties.—State salary and terms. 
Address, 5103, ELECTRICAL REVIEW, 4, Ludgate Hill, конч 


OREMAN wanted, for switchboard department in Midland 
manufactory. Must be accustomed to dealing with repetition 
work on large ecale: Good salary to suitable man.—5004, 
ELECTRICAL Review, 4, Ludgate Hill, London. 5004 


ENTLEMEN, Electrical Engineers preferred, with good con- 
nection, wanted to push sale of arc lamps, electric and 
hydraulic machinery, &c., of high-class manufacturing firms, 
for South Coast, Bristol, Birmingham, Manchester, Liverpool, 
Scotland and Ireland. Good terms offered to capable men. Must 
have highest references. State age, experience, &c.— 5009, ELEC- 
TRICAL Review, 4, Ludgate Hill, London. 5009 


NDI 4-RUBBER Cables.— Wanted a first class Commercial Man 
as Manager for the Cable Department. Must be thoroughly 
capable and experienced. State full particulars of previous 
engagements, age, salary, &c., which will be treated in the 
strictest confidence.—“ Cables," 1. FRANKENBURG & Sons, LTD., 
Salford. 5143 


EADING Firm of electrical contractors in Scotland have 
L vacancies for two or three apprentices; small premium.— 
Apply, 4845, ELECTRICAL Review, 4, Ludgate Hill, London. 4845 


REMIUM Pupil.— Vacancy in municipal electricity works; 
every opportunity given to obtaining experience in all de- 
partments.— Apply, stating age, to BoRovOH ELECTRICAL ENGINEER, 
. Hastings. 5010 


ESTING.—Wanted, young man or woman used to testing small 
. coils or bobbins in telephone work.—State age, experience, 
and wages required to 5129, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 5129 


(JNESTING-ROOM Assistant wanted to take charge of arc lamp 
T department. Must have had previous experience.—Apply 
stating age and salary required, together with copies of at least 

wo recent testimonials, to 5127, ELECTRICAL REVIEW, 4, Ludgate 
Hil, London. 5127 


RAVELLER wanted by an accumulator company for London 

and the provinces; salary, expenses and commission. Must 
know the accumulator trade well and have а connection among 
electrical contractors and engineers.— Reply in first instance, 
stating salary required, past experiences and references, to 
“Т. P.,“ c/o Street's, 30, Cornhill, Е.С. 5058 


ANTED, a Man to fix and read meters and teat installations. 

A knowledge of meter testing a recommendation. Salary 

308. per week.—Apply REsIDEXJT ENGINEER, Electric Lighting 
Station, Chiswick. 5136 


‘SITUATIONS VACANT.— Continued. 


W Car Draughtsman. First-class man as Assistant 
to Chief. Good at checking and good organiser. One 
with some tramcar experience preferred.—Address, stating age, 
experience, present position, and sal expected to 5134, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 5134 


ANTED.—Overhead Linesman for tramway system; must 

be a thoroughly qualified man, also familiar with cable 
work.—Apply, with references and wages required, ENGINEER, 
Yorkshire (W.D.) Electric Tramways, Ltd., Frost Hill Depót, 
Liversedge. 5068 


—————M———M——— 


ANTED at once, an Electrical Engineer well up in tramway 
work, must be able to survey routes, prepare necessary 

plans for the construction of tracks and generating stations. Able 
to estimate powers and cost of construction. Knowledge of elec- 
trical power work generally wil be an advantage. Position 
temporary at first, but if suitable mighi lead to permanency. 
State full particalars of experience, salary, age, and when ready t» 
start, to 9141, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 5144 


OUTH wanted, well educated and with some theoretical 
electrical knowledge, as Junior Assistant in supply stores. 
Good opportunity of learning the business and obtaining a re- 
sponsible position therein. — Full particulars, in own writing, 
stating wages required, 5036, ELECTRICAL Review, 4, Ludgate 
Hill, London. . Ж 5036 


SITUATIONS WANTED. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ELkcrTRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregar ed. 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.). Three Consecutive Insertions for the 
price of two. 

Box Number and ELAOTRICAL Review address count as seven words, 


A DVERTISER (20) sceks appointment. Three years in shops 

and test-rooms of leading electrical firms, and college train- 
ing. Good references.—05093, ELECTRICAL Review, 4, Ludgate Hill, 
London. 5093 


eee 


A N Electrician with 22 years’ experience, last four manager. 

requires similar position ; accustomed estimating and carry- 
ing out large installations. Age 36.—Apply 5031, ELECTRICAL 
Review, 4, Ludgate Hill, London. 5031 


А? Chief Draughtsman ог Designer; electrical engineer, five 
years’ college, six years’ practical experience. Age 28. 
Speciality: alternators, motors, switchboards. — Apply, 5073, 
ELEcTRICAL Review, 4, Ludgate Hill, London. 5073 
———— — ͥ ¶ͤ ꝓ—ꝓWWV— 


S Fireman, well up to Babcock’s, chain grates, Lancashires, 
Cornish, pumps, &c. Capable of taking charge in boiler 
house or destructor. Age 30. Married.—‘‘C.,” 3, Elm House, 
St. John’s Road, Wembley, Middlesex. 5138 


A SSISTANT or Sub-Manager, practical (3 years), technical 
(2 years), commercial (8 years) experience. Age 24. Highest 

references.—5080, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
5080 


HIEF Draughtsman desires change. College training. Eight 
years’ shop and о Ёсе experience, estimating, designing. 
Speciality : alternators, motors, transformers. Age 28.—Apply, 
5072, ELECTRICAL Review, 4, Ludgate Hill, London. 5072 


LECTRICAL Engineer seeks engagement for erecting or 
working light and power plant, or wiring ; long and varied 
experience, first-class references.—5038, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 5038 


Jo ee Engineer (26) six years’ experience, also one 

year foreign, accastomed to central station and installation 
work, desires appointment.—5013, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 5013 


Е Engineer, nine years’ experience, requires 
appointment as Manager's Assistant, Supe inden dent, or 
Draughtsman. Age 26. Salary £150.—4987, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 4987 


1E Engineer (33) seeks re- engagement in responsible 

position at office of manufacturers or contractors.—12 years’ 
varied experience with one of the largest English manufacturing 
and contracting firms; accustomed to estimating work of all kinds 
and well acquainted with trade methods. — 5116, ELECTRICAL 
Review, 4, Ludgate Hill, London. 5116 


(Continued on neni page.) 
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SITUATIONS WANTED. —Continuad. 


LECTRICAL Student (20), City of Guilds, requires practical 
experience.—‘‘S,” 41, Muswell Road, Muswell Hill, London. 
5181 


— eS 


LECTRICIAN, thoroughly experienced, private installation 

erection, full repaira, boilers, engines, generators, accumu- 

lators (expert), pumps, &c., estate or theatre.—4993, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


NGINEER (young) desires engagement immediately. Eight 
years' electrical and general experience; college, works, 
drawing office. A.M.I.C.E., exam. London preferred.—5141, 
ELECTRICAL Review, 4, Ludgate Hill, London. 5141 


Hoo Swiss (21) seeks situation, small commencing 
salary; 44 years’ workshop, three years’ office. Special 
experience in wiring, central station, electric cranes, lift, &c., and 
girder work, Speaks and corresponds in German and French. 
Excellent references.—5011, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 6011 


4 NGINEER (23) with two years’ mechanical and four years’ 
electrical experience in an alternating station, desires berth 

in a D.C. Station as Junior. Excellent references.—4968, ELEC- 
TRICAL REVIxw, 4, Ludgate Hill, London. 4968 


ECHANICAL and Electrical Engineer shortly disengaged ; 

good theoretical and practical knowledge of steam and 
electricity. Four years’ central station experience; one year at 
chemical works. Good organiser and used to control of men. 
Experience in steam, gas, oil and electric motors. Considerable 
commercial experience.—4977, ELECTRICAL Review, 4, Ludgate 
Hill, London. 4977 


a a — MÀ 


M cus a desires to represent good house for speciality. 

Age 32. First-class salesman ; good appearance and address 
and good referenve.—Apply '' EXpALE,” 196, Camp Hill, Birming- 
‘ham, 5077 


AGENCIES. 


Where Advertisements are to be answered to а given number, letter, or 
nom de plume at the ELECTRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap Prepaid Advertisements are inserted under this heading at the rate of 
One Benny er Word (minimum 1s.). Three Consecutive Insertions for the 
price of two. 

Box Number and Ex.zocraicat Ruavisw address count as seven words. 


GENT wanted for London, to represent firm for dynamos, 
motors, switch gear and switchboards. Full particulars on 
application.—5111, ELECTRICAL REVIEw, 4, Ludgate Hill, London. 
5111 


LECTRICAL Agency wanted. — A London firm of good 
Standing require sole Agency for electrical plant and en- 
gineering specialities.—Write *' Box 955," Willing’s, 125, Strand, 
W.C. 4989 


EPRESENTATION.—Wanted by a large firm of manufactur- 
inz electrical engineers, a good firm to take up their Agency 
in the Midlands.— Full particulars on application to 5130, ELEC- 


TRiCAL REVIEW, 4, Ludgate Hill, London. 5130 
PARTNERSHIPS. 

Where advertisements are to be answered to a number, letter, or 
"om de plume at the Norma Ravinw Office, for names and 
addresses of the Advertisers will be entire! 

Cheap Prepaid Advertisements are — this heading at the rate 
One Penny per word (minimum 18.). Insertions for th 


price of two. 
Вох Number and ELECTRICAL Revinw address count as seven words, 


ENTLEMAN, with business experience, desires Partnership.“ 
Can invest £1500 to £2000. Manufacturing business pre- 
ferred.—4958, К кстст REvikw, 4, Ludgate Hill, London. 4958 


ARTNERSHIP. — Electrician with well-established trading 
business, wishes to meet with capable young man as Working 
Partner. — State age, qualification, and available capital to 
Z. Y. 739,” Messrs. Deacon’s Advertising Offices, Leadenhall 


Street, E.C. | | 5081 
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BUSINESSES FOR SALE. 


Where Advertisements are to be answered to a riven number, letter, er 
ист de plume at the ELECTRICAL Review Office, applications for names and 
ecdresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Advertisements are inserted under this heading at the rate cf 
One Penny Per Word (minimum 1s.), Three Consecutive Insertions for the 
price òf two. 

Box Number and ELECTRICAL Review address count as seven words, 


LD Established Electrical Business for sale. Exceptional 
terms to an immediate purchaser.—35037, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 5037 


TOCK and Goodwill of small Electrical Business; splendid 
chance for practical man with capital. Large Midland 
centre.—4995, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 4995 


FOR SALE. 


FOR SALE BY TENDER. 


WO First-class Babcock and Wilcox Steam Boilers, in perfect 
condition, very nearly new, total heating surface of each 
Boiler, 1452j8q. ft. Each Boiler is composed of nine sections, 
each section being of eight best quality steel Tubes, 4 in. in 
diameter and 16 ft. long; the Steam and Water Drums are 
48 in. in diameter and 21 ft. 4 in. long, made of 4-inch Mild Steel 
Plates. Working steam pressure, 150 lbs. per sq. in., together 
with all Fittings, Piping, Safety Valves, &c., complete. 

The above can be viewed at any time by applying at the Bank 
Hey Street Entrance of the Blackpool Palace (late the Alhambra), 
Promenade, Blackpool; ог to the Tower. 

All Tenders to be in as soon as possible, and addressed to Mr. 
JAMES WALMSLEY, Engineer, the Tower, Blackpool. 5001 


Where Advertisements are to be answered to а given number, levoon CS 
mow de plume at the ELECTRICAL Review Office, applications for names aró 


Cheap prepaid Advertisements are inserted er this heading at the rate c! 
815 Fonny er Word (minimum 1s). Three Consecutive Insertions for че 
ce of two. 
Box Number and Nö., Батке address count as soven words. 


‘addresses of the Advertisers will be entirely disre 


ғ 


A Lamps. — Four Crompton open Arc Lamps, type S, 10 

amperes, to run in series up 110 volts circait, with 
resistance, complete with wired globes.—Luxt & DENT, LTD., 
Wolverhampton. 5071 


ABLE (secondhand) for sale, various lengths and sizes, in- 
cluding 3/18, 3/20, 3/22, 7/16, and 37.16. Suitable for 
temporary lighting. Cheap.—A. Brown & Sows, 77, Lansdowne 
Road, Dalston, N.E. Telephone 326, Dalston. 5078 


LECTRIC Lamps. — 50 gross standard candle -power and 
voltage by leading maker; all guaranteed; 3s. per dozen, 

low voltage, cash.—Apply, PAvNE, Rooms 3 and 4, Basement, 15, 
Victoria Street, London, S.W. 4796 


| у LECTRICAL REVIEW back numbers, complete from January, 
1899, to date. What offers.—BRUNNER. Winterton, Ferry- 
hill. 5052 


OR Sale.—Three 20-nom. н P. Marshall Horizontal Compound 
Engines, and three 20-H.P. Marshall Maltitubular High 
Pressure Boilera, with Feed-water Heater, two Worthington 
Pumps; 5" Ring Steam Mains, 7" Exhaust, Water Tanks, &c. In 
good working order. Тһе jlant may be inspected on application 
to the CLERK To THE GOVERNORS, People's Palace, Mile End 
Road, E. 5133 


OR Sale. —A series-wound Dynamo, by the Electric Con- 
straction Co., 80 volte 100 amperes, 1100 revolutions per 
minute, 10-H.p.—J. Амоѕ, 20 and 22, Kingsland Road. 5137 


ОВ Sale or Hire, high-class dynamos, motors, alternators, 
cable and arc lamps.—Pzncv Норргквтом & Co., 72, Fins- 


bury Pavement, E. C/ 4890 


OR Bale, small lot, lighting wire, switches, fuses, holders, 
magneto bell, and sundry tools, all as new.—5019, ELECTRICAL 


| Revizw, 4, Ludgate Hill, London. 5019 
ARTNERSHIP wanted in electrical engineering. concern, show- =æ 
P ing good profits, by young practical electrician. £10,000 ' 
limit.— Apply in ccntidence to 5146, ELECTRICAL Rxvixw, 4, Lud- ‚ 
gate Hill, London. 5146 (Continued on neat page.) 


- London. 
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FOR SALE.— Continued. 


Fer Sale, to make room for larger plant, 10 H. p. B. 154 effective 
Crossley Oil Engine; also 60 amperes 140 volts Dynamo, 
by Mather & Platt. Can be seen running at апу time. Apply 
** ELECTRICIAN," с/о A. W. Foster, Esq, Brockhampton, Ross- on- 
Wye. 4976 


\ 1 Ammeter and Shunt for Sale, cheap. Expensive 
instrument, very little used. Address, C. B. A.,“ c/o 


Deacon's Advertising Offices, Leadenhall Street, E. C. 5142 


WITCHBOARDS made to order, any type, quick delivery; 
send for estimates.—MaRTIN, Electrical Engineer, Kidder- 
minster. 4808 


O Engineers, Contractors, &c.—For sale, 10 н.р. nom. Vertical 
Robey Engine, shunt wound E.C.C. Dynamo, 85 amps. 215 
volts, or 45 amps. at 285 volts, speed 850 revs.; 10 H.P. nom. 
Vertical Multi-tubular Boiler, by Cochran & Co.; Vertical Feed- 
water Heater, Steam and Exhaust Piping; Main Switchboard with 
Measuring Instruments and Accumulator Regulating Switches ; 
about 40 ft. 7 in. Double Leather Belting. All in first-class con- 
dition.—Orders to view from Messrs. FRICKER & MILLER, 82, 
Victoria Street, S.W. | 5051 


| ATER Power for Sale.—About 1200 н.р. fully constructed, 

situated in South Sweden, close to railway station, will be 

ready for use next summer. Railway distance to excellent 
shipping port about 19 miles. Present owner might be willing to 
interest himself in any enterprise to use the power or part of it.— 
Apply to 5070, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 5070 


IRES and Cables.—Highest quality, very low. Prices to 
clear stock.—5020, ELECTRICAL Review, 4, Ludgate Hill, 
5020 


2 -N. H. P. Compound Undertype Steam Engine and Boiler, on 

riveted steel base, jacketed steam cylinders with double 
bored cast-iron guides from back cylinder covers to wrought-iron 
motion plate, two-throw machined steel crankshaft 51-in. diameter, 
on journals, with three main bearings in cast-iron saddle plate 
bolted to base, outer bearing on cast-iron standard, cast-iron disc 
balanced weights to cranks, cast-iron turned flywheel, 7 ft. 
diameter by 14-in. face, Hartnell’s auto-expansion and governor 
gear with chain drive from shaft ; steel boiler, 4 ft. diameter by 
9 ft. long in barrel, 58 24- in. steel tubes, steel fire-box, Ramsbottam 
safety valves, and 30-ft. wrought-iron chimney with guys, duplex 
water апа steam pressure gauge, feed pump, engine fittings, 
inclading main stop, bye-pass and jacket steam valves, drain 
cocks, sight feed lubricator ; vertical feed-water heater auxiliary 
Worthington duplex feed pump, 3-in. by 2-in. by 3-in. piping and 
connections, steam pressure 140 lbs., revolutions 120 per minute; 
by Marshall, Ltd., Gainsborough.—Apply to J. Levy & Sons, 62, 
Albany Road, Old Kent Road, S.E. 4965 


ARTICLES WANTED. 


CCUMULATORS, Second-hand, any type, wanted; also 
dynamos and machinery, lead peroxide, old copper cable, 

scrap metals, and every description of metallic dross purchased 
for cash, town or country.—Write, A. Brown & Sons, 77, Lans - 
downe Road, Dalston, М.Е. Telephone: 326, Dalston. 3517 


LD Electric Cable, Dynamos, Machinery, Accumulators, scrap 
Metals, or any Electrical Machinery purchased for cash in 

town or country.—Apply to I. Levy & Son, 62, Albany Road, Old 
Kent Road, S.E. Telegraphic Address: Levisomnus, London.” 
Telephone No.: 1747 Hop. 4711 


= ee ee 7—— „лл, 
— — — 


O Electric Lamp Ends bought for cash. SMITH & Co., 2, 
Ranelagh Road, East Ham, London, E. 4523 


—— —— ee —2 — 
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ARTICLES WANTED.— Continued. 


LD Electric Cable ard Wire bought for cash.—Smiru & Co., 2, 
Ranelagh Road, East Ham, London, E. 4524 


LATINUM, in any form and quantity, purchased at highest 
prices by DERBY & Co., 44, Clerkenwell Road, London. 6522 


ANTED.—Electric Lamp Tops and Scrap Platinum.—Epkv 
AND Co., 29, Ludgate Hill, London. 4480 


ANTED to Purchase.—Old Dynamos, Scrap Cable, Accumu- 
lators, Machinery, and every description of old metals 
purchased for cash. Town or Country.—-A. LRABoYD, Iron and 
Metal Merchant, 72, Shrubland Grove, Dalston, N.E. 4337 


PREMISES & SITES TO LET OR WANTED 
AND FOR SALE. 


Where Advertisements are ta be answered to a number, letter, or 


nom de plume at Ше ELROTRIOAL Ruvisw Office, a names 

eddresses of the Advertiser ра описе oe = ТА = 
Cheap Prepaid Advertisements are inserted un eading at rate of 
One Penny per Word (minimum 1s). Three Consecutive Insertions for the 


of 
Box Number and Er.socraicat Revinw addresscoant as seven words, 


ITY.— Exceptionally well-lighted Warehouse, back windows 
overlooking St. Giles’ Churchyard, to be Let; floor space 
about 4500 ft. super.—Apply to Mr. Epwarp MILLARD, Surveyor, 
1, Finsbury Circus, E.C. | 5098 


INE Modern Car Building Works, occupying a covered aree of 

Si acres, built regardless of cost; 25 acres available for 
future extensions, equipped for turning out 700 cars per annum ; 
canal adjoining and railwav siding into premises. For Sale out- 
right.—Apply WusarLEY Kirk, Price & Co., 46, Watling Street, 
London, E.C. 6145 


ANUFACTURING Premises to let or sold, with or.without 
steam power; two floors; warehouse, 120 ft. by 30 ft., 
suitable for any electrical engineers or any purpose. Join 
Laindon Station, Essex, 22 miles from London, 40 minutes from 
Fenchurch Street. — For particulars apply I. Levy & Son, 62, 
Albany Road, Old Kent Road, S.E. 4964 


N, 20 and 21, High Holborn. — Fine first-floor front Suite of 


newly - decorated Offices or Showrooms, with handsome 


mahogany entrance doors and waiting room; most prominent and 


convenient position, five doors from Chancery Lane Tube Station ; 
rent £140; electric lighting, handsome fittings and fixtures. Lease 
(about 10 years) to be disposed of.—Apply Mr. Lees, Housekeeper. 

5125 


MISCELLANEOUS. 


Were Advertisements are to be answered to a given number, letter, or 
mom de plume at the ELECTRICAL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.) Three Consecutive’ Insertions for the 

rice of two. 

в Bos Number cra E:gcrarcan Rivrew address count as seven words, 


RCHITECT.—An experienced Architect, with bis own staff 
and offices, desires to undertake the architectural work for 
engineers in the construction of central stations, destrnctors, &c. 
Write Box 310, Sell's Advertising Offices, Fleet, Street, London. 
4856- 


CCUMULATOR Teak Wood Boxes, all sizes; crates and 
switchboards, teak boards, cheapest on record.—WELToN- 
5086 


Hy us Accumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. O. RooPER. 
ажо Co,, Electrical Engineers, Stafford. i 80 


(Continued on next page.) 
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MISCELLANEOUS.— Continued. 


beer pgs Keyless Watch, in oxydised steel cases, 
188. silver, 25s. Five. years’ gnarantee. Copies of 
0 esel e post free. — TuE Morris CoureN Co., 


Гтр., 132, Kirkgate, Leeds. Established 1848. 4732 


М Victoria Works, for sale or hire.—Joxunson & PHILLIPS, 
Victoria Works Charlton, Kent. 8945 


HE ‘‘ Practical Electrician's" Pocket Book and Diary fi for 1904, 

із now on sale through any bo: N ler in the kingdom. Is. 
cloth, and Is. 6d. leather, or post free, Is. 2d. and 1s. 8d. , from 
S. RENTELL & Co, Lrp., 36, Maiden Lario. Strand, London, W. C. 
The first and the best. 4855 


ATC H and Clock Tools and Materials. Catalogue, 2000 
illustrations, 6d. post free. Тнк Morris Conex Co., LTD., 
Established 1848. 4731 


ESTMIN STER Electrical Testing Laboratory, York Mansion, 
York Street, Westminster. Independent testing ; accuracy 
guaranteed. Write for scale of fees. 191 


MAKERS : 


О Graham, Norton 


Head Office and Works :— 


THE STIRLING BOILER CO., Ltd., 
2, ST. ANDREW SQUARE, EDINBURGH. 
Seo SJilustrated Advertisement fast week. 


INSTRUMENTS AND PLANT TESTED. 


THE ELECTRICAL STANDARDIZING, TESTING AND 
TRAINING INSTITUTION. 
(Proprietors: The Syndicate of Electrical Engineers, Ltd.). 
ESTABLISHED 1889, 
FARADAY HOUSE, 


8 & 10, CHARING CROSS ROAD, LONDON, Ү.С. 
Telephone No. 5048, Gerrard. Telegraphic Address: " Standardizing, London.“ 


Btandardizes and Teste Electrical Instruments 

Inspects and Certifies every kind of Electrical Plant and Materials, 

Investigates and Reports upon Electrical Inventions. 

Inspects Inrtallations of Electric Wires and Plant on behalf of Architects, 
Householders, Manufacturers, Supply Companies, Fire Offices, ёс. 

Lets Private Experimenting Rooms, and offers every facility, with skilled 
assistance when desired, to Experimenters in Electrical Science. 


A Bcale of Fees will be gent on application to the SECRETARY, 


NOW READY. Price 2s. net, Postage 3d. extra. 


Telegraph Switching Systems 
T. F. PURVES, Engineor-in-Chiefs Dept., 6. p. 0. 


Section 1.—Early Switching Systems. 

Section 2.—Belgian System of Intercommunication Switching. 

Section 8.—Post-Office ‘‘ Concentrator” System. 

Sections 4 & 5.— London New Intercommunication Switching 
System, Commercial and Electrica! Details 


а а аза а а а а; аа А АДА АА А А А А а д д а 
Published by 


Н. ALABASTER, GATEHOUSE & CO, 
4. Ludgate Hill, London. 
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Electric Lighting Plants, | 


THEIR COST AND OPERATION. 


Data compiled from Station Reports of Electric Lighting 
Plants employing Overhead Circuits, with Suggestions 
pertaining to the information usually desired 
by the Non-Technical Reader. 


By WwW. J. BUCKLEY. 


TO BE OBTAINED FTROM— 


Н. ALABASTER, GATEHOUSE & CO., 


4, Ludgate Hill, London, E.C. 


JUST PUBLISHED. 
THE “ ELECTRICAL REVIEW” LIST OF 


ELECTRIC TRAMWAYS & RAILWAYS 


IN THE UNITED KINGDOM. 


Containing the following useful Information :— 


Lines owned by; Year of opening; Tramways manager; Electrica] engineer; 
Miles of track ; auge; Weight of rails per yard, lbs. ; Electrical equipment of 
track; Number of motor cars; Number of trailers; Car motors; Power station 
equipment—Boilers—En ines—Generators—Total capacity in Ew.; Battery 
capacity and output; Mains; Total capital outlay; Annua! electric car mileage: 
Passengers carried; Cost per car mile, pence; Ratio of expenses їс receipts. 


Mounted on Liaen Post Free 1/6 ; 
Mounted os Linen and Doliers Post Free 2,6. 


H. ALABASTER, GATEHOUSE & CO. 
4; Ludgate Hill, London, E.C. 
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WHAT H.V. KEYHOLDERS. 


ИД 


Š- THE CHEAPEST IN THE 
| МАВКЕТ. 


NEW DESIGN. 


IT IS 


APPLY FOR PRICES TO 


THE ELECTRICAL TRADES SUPPLY 


LIMITED, 


"Britannia Works," GT. CHARLES ST., BIRMINGHAM. 


THE BEST 
INSULATING MATERIAL 


ON THE MARKET. 


MN ILLUSTRATED. CLOTH, 4s. POST FREE. 
Price Lists and Samples on Application to 


PSYCHILOID, LTp.,|| EXPERIMENTAL ELECTRICITY. 


LOVE STREET, SHEFFIELD. 


: Ву E. TREWERT. 
ELECTRICAL REVIEW 


eripe AND DAR AS and others сап can have To be obtained from 
2s the rait of da. pat са. Oases for binding vt omne Н. ALABASTER, GATEHOUSE & CO, 


at 2s. 6d. each.—4, тайнае Hill, London. 4, Ludgate Hill, London, E.C 


EVERY CONTRACTOR SHOULD US$&:— 


TESTED. GUARANTEED. 


Send Copies of all your Cable Requirements to:— 


JOHNSON & PHILLIPS’ ELECTRIC CABLE WORKS. 


Works:-OLD CHARLTON, KENT. 


SOMETHING 
to 
READ 


XMAS 


1904 RADIATOR PAMPHLET JUST PUBLISHED BY THE BRITISH PROMETHEUS CO., Lil., 


HEATING SPECIALISTS, KINGSTON-ON-THAMES. 


gohi 
us а card 


'PHONE 
or WIRE u 
immedia diately. 
О. Kingsh 


-romethews, 
kyon т” 
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^ | UNIVERSAL ELECTRICAL DIRECTORY, 
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190a. 


All Advertisements and 
Corrections must be 
sent in at once. 


to? 


Н. ALABASTER, GATEHOUSE & CO., 


4, LUDGATE HILL, LONDON, ЕС. 


- 
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No. 867» 


Municipal Magneto 
Table Telephone. 


For Public or Private Installations. 


Up-to-Date in Every Detall 


The... 

BERLINER TELEPHONE MFG. Coy., 
200, UPPER THAMES ST., 
LONDON, E.G. 


A CHOKE PUM, 


No. 828. 


A High Class 
Municipal Magneto 
Wall Set. 


For PUBLIC or PRIVATE 
INSTALLATIONS. 


A THOROUGHLY APPROVED 
INSTRUMENT. 


The BERLINER TELEPHONE 
MANUFACTURING COY., 

200, UPPER THAMES ST., 
LONDON, Е.С. 
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Telegrams :—“ CLUNCH," LONDON. Telephene: — 8227 GERRARD. 


THE INTERNATIONAL ELECTRICAL 
ENGINEERING CO., 


CLUN HOUSE, SURREY STREET, LONDON, W.C. 


* 


Makers of Every Description 


LIGHTING, POWER, 
TRACTION PLANT, 


ALTERNATING AND 
CONTINUOUS. 


ы; "ү 
a O ai — 
zv. 
лз е - 
и "s 


PP tremens, 
e. [ ] 
— (t ) 


Our machinery 1з running at бз УА 
ERITH, DUNDEE, HULL, HOY- : ~u 
LAKE, FALKIRK, OBAN, &c., |— | 
&c. | | |. Three- Phase Alternators for Transmission of Power in Manufacturing Works. 
Large Orders in hand for WEYMOUTH and NORTHAMPTON CORPORATIONS; also HAWERA and 

INGLEWOOD MUNICIPALITIES, N Z. 


British . M. Fricsson Manufacturing 


COMPANY, LIMITED, 
BYRON HOUSE, 82 to 85, FLEET STREET, LONDON, E.C. 


` Telephone: 1340 HOLBORN. i `` Telegraphic Address: ERICSSON LONDON. 


Manufacturers Qf 999. 


TELEPHONE AND TELEGRAPH APPARATUS, - - - - 
FIRE ALARMS AND TESTING INSTRUMENTS, ёс. 


BRITISH- MADE ERICSSON TELEPHONES. 


INTERCOMMUNICATION INSTRUMENTS. a 


SWITCHBOARDS = Ф 


FOR PRIVATE INSTALLATIONS AND 
FOR EXCHANGES OF ALL SIZES. 


Contractors to H.M.’s and Foreign 
Governments, H.M.’s Colonies, The Ё 
National Telephone Company, Ltd., 
the leading Railway Companies, &c. 


CATALOGUES AND ESTIMATES FREE. 


| Works: BEESTON, near NOTTINGHAM. 
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NALDER BROTHERS & THOMPSON, Lp. 


Managing Directors: F. H. NALDER and E. TONES: 


AMMETERS, 
VOLTMETERS, 
RECORDERS, 
CIRCUIT- 
BREAKERS 


AND 


SWITCHBOARDS 


“А” Type Instruments, : 
Voltmeters and Ammeters « OGCLUDE, LONDON.” Instruments for Direct and 
fr өп & 2 145 4 | Telephone Nes. 124 Bank, Alternating Currents. 
Made in 6, 9", & 12 sizes. And: SISA баш. In 6’ and 8” sizes. 


Iron Case Dead-Beat 


34, QUEEN STREET, GHEAPSIDE, LONDON, Е.С. 


. Messrs. BERRY, SKINNER & Co., 65, King Street, Manchester 

WM. McGEOCH & CO., Ltd., Morrison's Court, 108, Argyle Street, Glasgow 

ELECTRICAL ENGINEERING. STORES, 11, Upper Priory, Birmingham 

AGENTS BY WHOM ROBERT BOWRAN & Co., З, St. Nicholas Bulidings, Newcastle-on-Tyne 
STOCK 18 KEPT: ES ESPIR, ibis. Rue de Maubeuge, Paris 


OSWALD HAES, 56, Margaret Street, Sydney 
BALMER LAWRIE & CO., Calcutta. [and Italy. 
STUDIO ELETTROTECNICO INDUSTRIALE, Lugano and Milan, for Switzerland 


è 


Published This І In In Three Y'ols. Vols. 


NEW TELEGRAM CODES, 


By MOREING and McGUTGHEON. 


A Universal Combinatien Cypher System effecting ав average saving of 85% over ordinarg code methods. 


K Perfect Medium for Econmnomioal Telegraphic Correspondence. 


`~ 


GENERAL COMMERCIAL & MINING TELEGRAM CODE. 


248,000 Words and Sentences, 81,080 extra Cypher Words for Tables,&c. Total: 2500 pages. Bound in Half-Perslan Morooco, £85 be. nett. 


СОЮЕ II. 


THE: MULTIFORM COMBINATION TELEGRAM CODE. 


906,40 Cypher Words. Eight arrangements of 125,000 numbers. 960,045 economical combinations. Bound in Hall-Persian Morocco, 28 8s. кеб. 


СОЮЕ III. 


THE CATALOGUE COMBINATION TELEGRAM CODE. 


274,979 Separate References to Articles or Items in combination with Phrases, ee Prices, Shipments, Ports, &c. 
Bound in Half-Persian Morocco, $7.78. nett 


NEW TELEGRAM CODES, 


By C. ALGERNON MOREING, M. inst. M. & M., M. inst. C. E. 
(Bewick, Moreing & Co., Civil and Mining Engineers), and 


FREDERIC G. MCU TCH EON, 
Author of the Telegram Formula," “ Telegram Cyclopsedia,” and Imperial and Colonial Telegram Code.“ 
A COMPLETE TELEGRAPHIC CYCLOPZEDIA, | | 
Invaluable to all who uso the Cable Lines. Tho Latest, Most Exbaustive, Concise and Economical Cipher System in Existence. 


EXPLANATORY PROSPECTUS FOST FREE. 
London: PUBLISHING OFFICE, 23, COCKSPUR STREET, S.W. 


oO. 
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ARTISTIC 


46 YORK B3. BUCKJNGNEM — 


LONDON. Ss. 


CLOTH. POST FREE, 7s, 6d. 


APplied Magnetism: 


— INTRODUCTION TO THE DESIGN OF ELECTRO-MAGNETIC APPARATUS. 


By J. A. KINGDON, B.A,, formerly Math. Schol., Pemb. Coll., Oxon. 
75 ILLUSTRATIONS, MANY ORIGINAL; SEVEN TABLES. 


OONTENTS.—Ohap. I., General Principles of Magnetism; Оћар. II., The Electromagnetic чыз ‚ Magnetomotive Force of 
Ourrent; Chap. IV., Magnetio Traction; Chap, Ya Generation of lectromotive Force; Ohap. VI., — аб лее ism ; *. Р 
Llectors ; р. XI., 


The Alternator ; Cha T The о; Oha IX., and Leakage; Ohav. X., Commutators and 
2 га 1 A Magnetic Flux -Ohap. XIII., Wlectromotors ; . XIV., Poly hase Our- 
XVI., Oalculations i in Inch Measures, Appen :—І,, Жано of 
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H. ALABASTER, GATEHOUSE & СО, 
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HOLDEN & BROOKE, Ld. 


Sirius Works, 
West Gorton, Manchester. 


OF ALL DESCRIPTIONS | 


Oficial Notices. 


ENNISCORTHY DISTRICT LUNATIC ASYLUM. 


Electric Power Plant for Lighting, Pumping, &c. 


HE COMMITTEE OF MANAGEMENT invite tenders for 
carrying out the following works :— 


Sgction A.—Generator and Motor Generator Con- 


vertor. 
2 B.—Motors and Motor Pumps. 
49 C.—Accumulators. 6 


D.—Main Switchboards. 

E.—Overhead Conductors and Telephone. 
F.—Gearing and Shafting. 

£g G.—Wiring Asylum. 


Tenderers are at liberty to tender for any section or sections, but 
not for part of a section. | 

General Conditions, Specifications and Plans may be inspected 
at the Asylum Office at Enniscorthy, or at the office ‘of Mr. H. T. 
Harris, Consulting Engineer to the Committee, 30, Parliament 
Street, Dublin, between the hours ef 10 a.m. and 4 p. m. on and 
after Monday, Tth December, 1903, and copies of Specifications may 
be obtained on making a deposit of £2 2s., which sum will be 
refunded on return of the specification filled up with a bona fide 
tender. 

Litho. Plans of the buildings can be supplied for the sum of 30s., 
which is not returnatle. 

Tenders (sealed and marked ‘‘ Tenders for Electric Lighting and 
Power”), to be delivered to me at the Asylum, before 12 noon on 
WEDNESDAY, 20th January, 1904. 

The Committee do not bind themselves to accept the lowest or 


THOMAS DRAPES, R.M.S. 
Ist December, 1903. 4909 


4 LUDGATE HILL, LONDON, E. C. 


Official Notices. Continusũ. 


CITY AND COUNTY BOROUGH OF BELFAST. 
ELECTRICITY METERS. 


HE GAS AND ELECTRIC COMMITTEE of the Belfast 
Corporation are prepared to receive Tenders for the supply 
of Electricity Meters. 

Specifications may be obtained from the undersigned on payment 
of One Guinea, which will be refunded on receipt of a bona fide 
Tender. 

Sealed Tenders, endorsed ‘‘ Tender for Electricity Meters,” shall 
be lodged with Sir SAMUEL Brack, Town Hall, Belfast, not later 
than 12 o'clock noon, on FRIDAY, JANUARY 15th, 1904. 

The Corporation do not bind themselves to accept the lowest or 
any Tender. | 

VICTOR A. Н. M'COWEN, M.Inst.E.E., 
City Electrical Engineer. 
Belfast. 5139 


FIRE ALARM WIRING. 


HE SCOTTISH OFFICE of the May-Oatway Fire Appli- 
ances, Limited, invite Tenders for Wiring for following 
installations of May-Oatway Automatic Fire Alarms for direct 
connection with the Fire Brigade Headquarters of Glasgow, 
Aberdeen, Paisley and Dundee. 


James Templeton & Co. -— Sw. Glasgow. 
The Northern Co-Operative Co., Ltd. Aberdeen. 
Kadie Bros. & Co. ... is "Y .. Paisley. 
D. M. Brown ... eee TA 2$ .. Dundee. 


Full particulars from Managing Director, 49, Queen Street, 
Glasgow. Tenders close JANUARY 2nd, 1904. Lowest or any 
Tender not necessarily accepted. 

As the May-Oatway Fire Appliances, Ltd., of 92— 4, Paul 
Street, Finsbury, E.C., have work to place in various parts of 
the United Kingdom, Electrical Contractors wiling to make a 
speciality of Automatic Fire Alarm Signalling with direct 
Brigade connection should send in their names for their 
list. | 5148 


WALLASEY URBAN DISTRICT COUNCIL. 


ELECTRIC TRACTION. 


HE WALLASEY URBAN DISTRICT COUNCIL are pre- 
pared to receive Tenders for the supply and delivery only, 


of about 7100 yards Concentric Armoured Cables, together with 


joint Boxes and Section Boxes. 

A copy of the Specification may be obtained either on personal 
application or by letter to the Electrical Engineer, Mr. J. A. 
CRowTHER, Electric Supply Works, Sea View Road, Liscard, on 
the payment of the sum of Two Guineas (£2 2s.), which. will be 
returned on receipt of a bona fide tender. 

Sealed tenders, on the Form embodied in the Specification, 
addressed to the undersigned, and endorsed ‘‘ Tender for Traction 
Cables, &c.," to be delivered per post not later than the morning of 
JANUARY 16th, 1904. 

By Order, 
W. COOK, 
Clerk and Solicitor. 

Public Offices, 

Egremont, Cheshire, 
December 12th, 1903. 5065 


[Oontinued on Page 45.] 
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Camborne Electric Supply Со. 


s'h. 


“XXIV [44] THB ELECTRICAL REVIEW SUPPLEMENT. — — — —— [December 20, 108. 


ШПНЕ Щ eum SYSTEM. 


Intending adopters of the Highfield System of Booster Regulation 
are warned that highly successful and satisfactory results, both as 
regards efficiency and economy, can only be obtained by machines 
embodying the principles covered by the Highfield Patents. 


‘Equivalent working must not be expected as it cannot be obtained 
by the so-called automatic reversible boosters. being offered to the 
public, which only give very modified results in an inefficient and 
very uneconomical manner. 


Patents for the Highfield System of Automatic and Semi-auto- 
matic Booster Control have been granted in Great Britain, Germany, 
United States, and other Principal Countries in the World, and 
proceedings will be taken against any infringement of the same. 


MACHINES ARE INSTALLED OR ON ORDER FOR THE FOLLOWING 
CENTRAL AND POWER STATIONS. &c. 


City & South London Railway (4 Machines) Gateshead Electric Power Distribution Co. 


Bournemouth & Poole Electric Supply Co. Merthyr Tydfil Electric Traction Co. 
(2 Machines) Metropolitan District Electric Traction Co. 
Garston & District Electric Supply Co. 
(2 Machines) Buenos Ayres & Great Southern Railway 
Willans & Robinson, Ltd. (2 Machines) Barnsiey Corporation 
St. Helens Corporation (2 Machines) j Bexley 2 
Newport (2 machines) | | Birkenhead 7 
London, Brighton & South Coast Raiiway Burnley " 
Blackpool & Fleetwood Tram Co. Heckmondwike „, 
Maen Offeren Siate Quarry Co Stafford " 
Pilkington Bros., St. Helens West Bromwich ,, 


&c., &c., &c. 


FOR PARTICULARS AND PRICES APPLY TO— 


THE CHLORIDE S ims 


London Ооо, CLIFTON JUNCTION, 
39, Victoria Street, S.W. | Near MANCHESTER. 


BOOSTING 
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December 25, 1908. 
Official Mottces.—Continued from page 48. 


URBAN DISTRICT COUNCIL OF ERITH. 
| ELECTRICITY SUPPLY WORKS EXTENSIONS. 


HE ERITH URBAN DISTRICT COUNCIL are prepared 
to receive Tenders for the supply and erection of the follow- 
ing Plant :— 


Contract No. 1.—T wo Lancashire Boilers, with Fittings, Brick- 
work Settings and Steam Feed Pump. 

CONTRACT No. 2.—Steam, Exhaust, Feed, Air and Circulating, 
Blow-off and Drain Pipes. 

Contract No. 3.—Surface Condenser with steam-driven air and 

| circulating pumps. 

Contract No. 4.—Three-phase Alternator and Girect-coupled 
high speed enclosed type Steam Engine of 
500 Kw. capacity. 

Сохткаст No. 5.—Extensions to Main Switchboard and Cable 
Connections. 


Persons tendering are at liberty to tender for any contract or 
contracts, or for the whole of the contracts, but not for part only 
of one contract. 

Copies of the Specification, with Forms of Tender, General 
Condition and Plans, may be obtained of the undersigned on 
depositing a cheque for Five Guineas, which sum will be returned 
on receipt of a bond fide Tender. Applicants to state the contract 
or contracts for which they propose tendering. 

The works are to be carried vut in accordance with the Plans and 
Specifications prepared by Messrs. HAWTAYNE & .ZEDpEN, of 9, 
Queen Street Place, London, E.C., Consulting Engineers to the 
Council, from whom farther information can be obtained. 

The Contracts will provide that the Contractors shall, in the case 
of all workmen employed by them, pay not less than the standard 
rates of wages, and observe the conditions of labour customary in 
the district where the work is executed. 3 

Tenders, sealed and marked ‘‘ Tender for Electric Lighting,” to 
be addressed to the Clerk to the Urban District Council, Council 
Offices, Erith, and to be delivered on or before 12 o’clock noon on 
Monpay, the 18th pay ОЕ JANUARY, 1904. 

The Conncil do not bind themselves to accept the lowest or any 
Tender. 

Dated this 14th day of December, 1903. 


(Signed) CHAS. H. FRY, 
Cierk to the Council. 
Council Offices, . 
Erith, Kent. 5061 
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URBAN DISTRICT COUNCIL-OF KETTERING. 
. ELECTRICITY METERS. 


HE COUNCIL invite Tenders for the supply and delivery of 
Electricity Meters. | 

Copies of the Specification, with Forms of Tender and General 
Conditions, can be obtained from the undersigued on payment of 
£2 23., which amount will be returned on receipt of a bona fide 
tender. 

The Specification can be seen at (but not obtained from) the 
Offices of the Consulting Engineers, Messrs. KENNEDY & JENKIN, 
17, Victoria Street, Westminster, London, 8.W. 

Tenders on the prescribed form, in sealed envelopes and endorsed 
on the outside Electricity Meters,” must be delivered at my 
office on or before Jantary 9th, 1904. 

The Council do not bind themselves to accept the lowest or any 
tender. 

By Order, 
JOHN BOND 
Clerk to the Council. 
Council Offices, 


Kettering, 
Р December 15th, 1903. 5088 
BELLISS & MORCOM Liu. 
BIRMINGHAM. 


PATENT SELF LUBRICATING ENGINES 


FOR ELECTRIC LIGHT, POWER OR TRACTION. 
Bee Illustrated Advertisement Alternate Weeks, 


EVERSHED & VIGNOLES, Ltd., 


ACTON LANE WORKS, CHISWICK. 
| MAKERS OF ALL KINDS OF 


ELECTRICAL INSTRUMENTS. 
See Advertisement December 18th. 8774 


ELECTRICAL REVIEW . 


)INDINGS AND CASES.—Subscribers and others can have their half. 

yeurly numbers bound handsomely in Black Cloth at the rate of 4s. per 

Tonne: Cases for binding are also supplied at 2s. 6d. each.—4, Ludgate Hill, 
ondon. 


e 


Doulton 


| For 
TRACTION. 
ө o e 
Minimum 
Space 
Sound 


e Ө e. 
Doulton & Co. 


Limited 


National Telephone : 1902. 
'Lelegrains :. ** TERMINAL, МАХСНЕЗТЕГ." 


Conduits 


For 
LIGHTING 

Sot 

Minimum 
-~ Labour 

Depreciation 

Nd 
| е Ф е | 
Lambeth А 
[,охром S.E. 


Parmiter, Hope 
iter, Hope 
AND CO., 


HULME ELECTRIC WORKS, 
Manchester. | 


MAKERS OF EVERY DESCRIPTION 


SWITCHBOARDS. 


АТАТЫ АЧАТ АТАТ Ьа 


ч! 


ENQUIRIES INWITED. 


ME ＋ . <- 
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ENCLOSED, CARBON BREAK, 
- FIREPROOF, QUADRUPLE BREAK, 
WEATHERPROOF, MAGNETIG BLOW-OUTS 
SUBSTANTIAL. ON EACH POLE 


D.P. SWITCHES. 


20 amps. £2: 50 amps., £3; 200 amps., £5. 


Bes М" & Reiss, Ld., | 


BLACKHORSE LANE, WALTHAMSTOW. 


“CIRCULAR LOOM CONDUIT. " 


Thoroughly Flexible. The cheapest known Conduit 
Waterproof. A to instal. 
Of High Insulation. f Why consider Wood Casings 


Highly Fireproof. | i 
Perfectly Smooth Interior. in view of these facts P 


Protection W Write for 
against mechanical injury. Prices and intormation— 


AMERICAN CIRCULAR LOOM COMPANY, 


‘DISTRIBUTING OFFICE FOR EUROPE: 
27, CHANCERY LANE, LONDON, ENGLAND. 


| | BDDENBROOKE 
MATHER a PLATT, Ls ELECTROSTATIC 


And 12, VIOTORIA STREE aria лр ц LONDON, S.W. 


GRINNELL SPRINKLER а FIRE ALARM TESTING SET 


. for Alternating Current Measurements. 


ARMOURED D FIRE DOORS, 
FAR SUPERIOR TO IRON DOORS. „ 


UNDERWRITER STEAM РНЕ ти; & юш FEED тир. | LIONEL ROBINSON & co., | Ltda, 


ТЪРГ ТАТАГЫЯ А 


STEAM AND HOT WATER FERRY WORKS, 
HEATING INSTALLATIONS. THAMES DITTON, SURREY. 
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THE HOWARD CONDUIT co., Ltd., 


ls 
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THE 


HOWARD CONDUIT Co, Lro 


| Сап only WISH that ALL 


Those who do NOT use THE HOWARD ASPHALT SOLID 
| SYSTEM may have 


A MERRY 
CHRISTMAS 


AND 


Strongiy recommend that if they wish to have 


LS 


pos 


A HAPPY NEW YEAR 


. They use it exclusively for their Mains henceforth 
and for ever. 


\ 
| 
TRAFFORD PARK, MANCHESTER. | 
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THE 


LAHMEYER 


ELECTRICAL co., Ltd., 
109-111, New Oxford Street, LONDON, W. C. 
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THREE. PHASE DYNAMOS 


AS SUPPLIED TO THE 


CHARING GROSS & CITY ELECTRIC 
SUPPLY CO., Ltd., 


KIRKSTALL FORGE CO, 
HARLAND & WOLFF, and many others. 
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LINDSAY BURNET & CO., 


Moore Park ни Works, GOYAN, GLASGOW. 


DRY-BACK BOILERS 


NOTED for High Efficiency, and for 
Great Economy in Up-keep. 


L. BURNET & CO., have made a Speciality of these Boilers for 
many years, and offer them for all pressures up to 
250 Ibs. per sq. in. 


FEED HEATERS. 
Our “ Patent Century" Type. 


5 — BURNET, GLAscow.: ** INQUIRIES AND CORRESPONDENCE SOLICITED 


EVERED а C* L* ere: | 


ELECTRIC LIGHT 


- Fittings - 


To Suit all Styles of Decoration. 


——— 


A NEW CATALOGUE | 
READY 


IN APRIL 


Manufacturers of 
Everything іп Cennecticn 
with the | 
Electrical Trade. 


THE TRADB ONLY SUPPLIED. 


BABCOCK & WILCOX L= 


PATENT WATER-TUBE 


SAFETY STEAM BOILERS 


over 4,000,000 H. P. m use, 


1,000,000 М.Р. et whioh are installed in 


Electric Light & Traction Stations. 


BOO Electricity Worte equipped in Great Britain and Ireland aleno. 


COMPLETE STEAM PIPING INSTALLATIONS AND ALL 
BOILER HOUSE ACCESSORIES. 


4 des: Oriel House, Farringdon Street, London, E.C. 


Bascock & WinLcox Boites FITTED WITH BUPERHEATER. | Works :—RENFREW, SCOTLAND. 


"lA mw 


— ЁЁ”, 
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JOHN FOWLER & CO. acens), Lo. нинѕгет, LEEDS 


WORKS USING OUR APPARATUS :—Leeds, Eastbourne, West Brompton, Madrid, Dublin, Burton-on-Trent, Reading, Islington, 


Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate, Newport, 
Beckenham. Bury 8t. Edmunds. Bangor, Heckmondwike, Salford, Worthing, Batley, Godalming, &c. 
IN PROGRESS :—Leeds Electric Tramways, Leeds Steel Works, Lumpsev Mines, Burv St. Edmunds Extension, Surbiton, &в, 


MANUFACTURERS OF 
PLANT IN STOCK. 


— NND ALTERNATORS, 
One 60-kw. Alternator, Two-Phase, 50 TRANSFORMERS, 
perlods, 500 revolutions. SWITCHBOARDS, 


DYNAMOS, MOTORS, 
BALANCERS, &c. 


— o> Ф —- 


Prices on Application. 


THE STRUT SWITCH 


С A с у DE). 


= — — — 


— . ee — 


| 
| 
| 
| 
| 
| 
| 


FULL SIZE. FULL SIZE. 


~ 


| 
| An Entirely NEW TYPE or TUMBLER SWITCH. 
| — — — LCCC“ 


FOR ILLUSTRATED PRICE LIST AND FULL INFORMATION APPLY TO 


THE GENERAL CONTRACTS COMPANY, Lta., 


| Head Office : Depot: 
U 


= a D 5 оюозь- — ee“ —T— — — чёт. ттт з ͤ —A p —̃ ә 


1, Fenchurch Avenue, London, E.G. — 102a, Charing Gross Road, London, W. 


Telephone: 4276 AVENUE. Telephone: 2855 GERRARD. 


Factory: SOUTH LAMBETH. 
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Send your Enquiries for Main 
Switches and Switchboards - 
fitted with these Improved 


Switches to 


| DORMAN 
& SMITH, | 


Manufacturing Electrical 


Engineers. 


HEAD OFFICE & WORKS: 


Ordsal Electrical Works, 


SALFORD, MANCHESTER, 


London Offices : 


94, CHARING CROSS ROAD, W.C. 


And at 56, MARGARET ST., SYDNEY. 
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IMPROVED TYPE OF 


CHOPPER 


With Auxiliary Arc-Breaking Contacts. 
Can be coupled double-pole tandem, 
or sociable, as required. 


SWITCHES, 


* 


Н EET | 
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4 FOXORO A > DUNCAN, “x... 


Makers of Also „ы of 


HIGH-CLASS MAIN 
ELECTRICAL | ^ a | SWITCHBOARDS, 
MEASURING | oe MAIN SWITCHES 
INSTRUMENTS. | r and FUSES, 
GRAVITY — DISTRIBUTING 
(Iron and Brass Cases). BOARDS. 
DEAD-BEAT — 
- (Electro-Magnetic), OPEN and 
MOVING-COIL ENCLOSED TYPE 
DEAD-BEAT. ARC LAMPS. 
PORTABLE са жай: = 
RECORDING. - Price Lists 


DISCOUNTS TO TRADE. 


EDGEWISE and 
SECTOR PATTERN 


QUEEN’S ROAD, 


DALSTON, | LONDON, М.Е. 


BROWN & CO., MADE IN ENGLAND. 


73 to 85, McAlpine Street, GLASGOW. a. Meee 


Telegrams: ‘‘ Boxes, Glasgow. 
Telephone Nos. 560, ‘567 Argyle; 567 береш. 


- Buffalo 


Steel-Shrouded 


Metal-Bushed 


Silent 
* " ar, ы 
t edu puse её \ 2 ul а 
"ъч атылыр дм 


BEST MATERIAL and FINEST FINISH. 
SPECIAL чөе FOR CUSTOMERS’ OWN PATTERNS ON W. F. DIXON & со. 
ECEIPT OF DRAWINGS OR SAMPLES: Contractors to Admiralty, War Office & Dockyards, 


London orice: ARGRIBALD CAMPBELL, 27. Chancery Lane, И. 
| 8 . Mery 60, PERCIVAL ST., C.-on-M., MANCHESTER. 


Tuc NEWTON ELEGTRIGAL WORKS, In. 


TAUNTON, ENGLAND. 


Telegrams 3—*' AERC.” Nat. Telephone з— Мо. 9». Сойевњз- ЖІ, ABC and Lieber’s. 


London Address: Messrs. BAXTER & CAUNTER, 86, Charing Cross Road, W.C. 
Glasgow Address: Mr. J. CHARTERS, 79, Mains Street. 


CABINET AND WOODWORK FOR ELECTRICIANS 


Im Plain and Fancy Woods. 


MAKERS OF ALSO 
Generators The “А.В.” Patent 
For POWER, LIGHTING, GAS & OIL ENGINE 
und it EIGHT GOLD AND SILVER 
SWITCHBOARDS, | | MEDALS AWARDED. 
"MAWDSLEY" ` - gimplicitg, Durability, amd 


PATENT MOTOR. с ^ Consumption Guaranteed. 
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7777177. y LAS ————— om 
NEW PATENT STANDARD ELEGTRIG LIFT & CRANE CONTROLLER. 


Fitted alii AUTONA, ло NO IDA 5 OVER UA RETURN. 
With this Controller it is impossible to burn out the armature of any motor. 


Makers and Patentees-of SINGLE, TWO, n Майданы ALTERNATING с REVERSIBLE AUTOMATIC CONTROLLERS. 
rticulars and Illustration: Application 


THE LIFT ACCESSORIES. J. BUSH, Rolt Boe DEPTFORD, LONDON, SE, 


MANUFACTURERS OF 


THE ANCHOR Rubber, Paper and Vulcanised 
CABLE 00., L: Bitumen Cables. 


— Na d in. . LONDON—Bacre Hense, Victoria Street, Westminster. — GLASGOW—118, Bothwell Street. 


WESTERN ELECTRIC]. 


COMPANY, 
171, Queen Victoria Street, E. 0. 


WORKS: NORTH WOOLWICH, E. 


Telephone No, 549 East. 


MAKERS ОЕ" 


FLEGTRIGAL GABLES & WIRES 


OF EVERY DESCRIPTION AND FOR ALL PURPOSES. 


JUNCTION BOXES, SECTION PILLARS, 
TELEPHONE EXCHANGE EQUIPMENTS, 
OVERHEAD. TRAMWAY GEAR, &c., ёс. 


City Office :—171, QUEEN WiICTORIA STREET, Е.С. 


Telegram :—'* Relay, Londen." Telephone No. 418 Bank, and 2389 P.O. Central. 


SOLE PATENTEES AND MANUFACTURERS OF THE 


NEW SOLID ACCUMULATOR 


The IDEAL Cell for Central Stations, Tramway Work and Ordinary:Lighting Installations. - 
CHEAP. — INDESTRUCTIBLE. —— EFFIOIENT. 


Telephone No. 72 Dartford, Telegraphic Address: — Niblett, South Darenth.” 
City Office : 139, QUEEN VICTORIA STREET, Е.С. 


THE N.S. ELECTRIC STORAGE C0., LTD., 


HORTON KIRBY. KENT 
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R 
SOLID 
_ SYSTEM. 


© | | | TROUGHING 
и Фын Wi | F0 


A Concrete Troughing with 
Continuous Core of Steel, 
with Steel- Faced Sockets 
fastened with screws inserted 
from above. 

Made in lengths of 6 feet. 


4 | d m. 


The 
STEEL CORE 
dit ы ыыы аы forms a continuous 


Manufactured by "EARTH SHEATH. 


FOR ABSOLUTELY UNEQUALLED EFFICIENCY. 


THE BAKER ы THE BEISSEL 


x OIL SEPARATOR WATER SOFTENER ж 


High Efficiency, ми Automatic and Contiaueus. 


OATALOGUES MAY BE HAD ON APPLICATION TO 


BAKER'S P*tent Appliances sq. a RBOROUGH. 


MARKT BROS. & CO., 


Manufacturers of all kinds of Electrical Accessories, 


38 & 39, BEECH ST., BARBICAN, LONDON, E. G., 
Have just published a 
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1904 EDITION, 


Persie 3 which can be had post free upon application, 


. ef TI Key Holder. with latest discounts. | Patent Key Holder. 


WRITE FOR A COPY AT ONCE 


BEFORE PLACING YOUR ORDER. 


Established 1827. Telegraphic Address: *‘ Unsworth, Verby.” 


G. B. UNSWORTH & SONS, Ltd., “=.=. 


Manufacturers of Elestrieal Wires of Every Deseription for Electrical instruments, jaan Machines, Telephones and Electric Bells. 


INSULATED LINE WIRES AND CABLES 
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Telegrams: * MAGNET, MANCHESTER." Telephone No. 4442. 


ELELTRUMU URS 


LIMITED, 


Openshaw, MANCHESTER. 


SEMI-ENCLOSED' TYPE WITH BASEPLATE. 


DELIVERY : 


WE GUARANTEE to deliver any Standard speed 
Shunt-wound Motor of any Standard voltage 
from 100 to 500 volts in 3 DAYS from receipt 
of instructions. | 


SPECIALLY WOUND MOTORS IN 10 DAYS 
AT THE OUTSIDE. 
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VULCANISED BITUMEN GABLE 


will carry 


1000 AMPERES 


CONTINUOUSLY 


without -decentralising ! 


THE ST. HELENS GABLE GO. 


LIMITED, 


WARRINGTON, and 22, кона Street, S.W. 


^. Telegrams: “FILATURE, WARRIN GTON" " FILATTERIO, гаи 
Telephone: 202 & 228 Warrington 4270 Gerrard, Lon 


—r — .... e . 
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TELEGRAMS :— TELEPHONE :—CHELMSFORDNo. 2. 
| CROMPTON, CHELMSFORD. 1959 LONDON WALL (NATIONAL). 
CROMPTON, LONDON. 4735 CENTRAL (Post Orriox). 


MANUFACTURERS OF 


К TESTING AND MEASURING: INSTRUMENTS 


FOR PUBLIC AND PRIVATE INSTALLATIONS. 


NEW PATTERNS. | GREATLY REDUCED PRICES. 
а А А та 


PORTABLE TESTING . 
INSTRUMENT. 


—— ÀM M M M — 


ALSO NEW PATTERN 
EDGEWISE INSTRUMENTS. 


POTENTIOMETERS, GALVANOMETERS, RESISTANCES, &c., 


FOR SCIENTIFIC: AND. GENERAL PURPOSES. 


(104) 
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J.P.HALL & CC 


TELEGRAMS— 
DINANO.” 


TELEPHONE x 


E 3 No. 300. 
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Makers of 


ТТЛ 


(pen and Enclosed 


MOTORS 


Pumping, Haulage, ae. | 


SHIPYARDS, 
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Photo. No. 372. 30 Cwt. ADMIRALTY PATTERN ELECTRIC WINCH. CRANE MOTORS 


Driven by Series Wound Reversing Motor, | а Speciality. 


[SUNBEAM | 
LAMPS 


HANDLING [зер ыы 
PLANTS 


| OF ANY MAGNITUDE 
.. MADE AND ERECTED 


GIBBONS 


BROIÉNRA. . THE SUNBEAM LAMP CO.,LTD. 


| HEAD Oc & WORKS: 
о LTD SS PARK ROAD, GATESHEAD-ON-TYNE. 


0, t ү К Ty | LONDON OFFICE 


XL [60] THR RLECTRICAL REVIEW SUPPLEMENT. [December 25 1908. 


` 


Rheostatic No. 5. 


DON’T BUY A COPY, 
GET THE ORIGINAL. 


THOSE WHO DESIGNED THE ORIGINAL HAVE HAD THE BENEFIT OF 
YEARS OF EXPERIENCE, WHICH THE COPYISTS CANNOT HAVE HAD, 
AND THE KNOWLEDGE AND INGENUITY WHICH ENABLED THE.... 
STURTEVANT C.H. RHEOSTAT TO BE THE FIRST OF MODERN TYPE IN THE 
FIELD ARE BEING CONSTANTLY BROUGHT TO BEAR TO KEEP ON THE 
FRONTIER OF PROGRESS IN ALL MATTERS OF MOTOR CONTROL. 


7 ҸҸ 
Vd VY 4 VSS A hts 
55 6 
if // / Starting Rheostat. 
hes Multiple Switch Type. 


\ ` 


Write for Leaflet E.R. 10 G. 


NGINEERING С 


| ONDON, Е.С. 


TURTEVANT 


147, QUEEN VICTORIA ST., 


= 
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BATTERIES 


ARE GUARANTEED TO WORK 


EFFICIENTLY, 
ECONOMICALLY 


AND 


AUTOMATICALLY, 


HORNSEY URBAN DISTRICT COUNCIL. 
BATTERY OF P-TYPE E.P.S. CELLS. 


WITHOUT 
THE USE 
OF EXPENSIVE 
AND COMPLICATED 
BOOSTERS. 


—— 
Е 


LIVERPOOL CORPORATION. TRAMWAYS. 


BATTERY OF P-TYPE E.P.S. CELLS AT 
FAIRCLOUGH LANE. 


THE 


ELECTRICAL 
POWER 
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UNDERGROUND ELECTRIC RYS. OF LONDON. 
BATTERY OF P-TYPE E.P.S. CELLS. AT ALPERTON. 


4, GREAT WINCHESTER STREET, LONDON, Е.С. 
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D.P. STORAGE BATTERIES 


EASY TO HANDLE. NO TROUBLE. LONG LIFE. 


^ 8 NS 4 
SSS 


A D.P. Central Station Type Battery. 


For COUNTRY HOUSES and for CENTRAL STATIONS, 


The result of 15 years’ working experience, including the latest 
Continentai practice. 


Colls for low ratos & cells for high rates of charge and discharge. 
SEND FOR CATALOGUE. 


SOME RECENT UNSOLICITED TESTIMONIALS. 


The old plates which I have returned have been in constant use for 10 years, and it 
speaks well for D.P. plates.” 


We find that these cells have been in use for 10 years, and the battery has undoubtedly 
done very well. It has been in constant use for mill lighting ever since it was put in. 


THE D. P. BATTERY GO.. Ln. 


Registered Offices: GLASGOW OFFICES: 


ll, Victoria Street, Westminster, London, 3. W. re енамвєнв, so, wetumaron втпккт. 


Telegrams :—'' Оомоговв L.mpon.” Works r—LUMFORD MILLS, BAKEWELL, 
Telephone :—291 Westminster, DERBYSHIRE. 
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©" SENTINEL” 


High-Speed ENGINES 


ARE ieee FOR DRIVING DYNAMOS IN THE FOLLOWING PLACES: 


SIMPLE, 
COMPOUND 
or 
m = Е TRIPLE. 
400 I. H.P. Sentinel High-Speed Engine. 
Three-crank Triple-expansion Double-acting Forced-lubrication Type. 
FOR FULL PARTICULARS SEE 17 B CATALOGUE. 
MUNICIPAL & CORPORATION 
ELECTRICITV SUPPLY WORKS: 
Blackheath and Greenwich Rhyl Grove Park Asylum A.M.B. Hospital, Alton 
Burton-on-Trent Tonbridge Kesteven Asylum Patrioroft Union 
Glasgow Wimbledon Morpeth " Pontifract „ 
Gravesend - Eto., Eto. Newpert, I.O. W., Asylum Soulcoates „ 
Llanrwst ALSO AT: Nottingham " Stoke-on-Trent Union 
Liandrindod Armagh Asylum Soaleboro' Park " Warrington Infirmary 
Manafien. Dartford „, Storthes Hall „ Eto., Bto. 
. Mexborough Denbigh „, Talgarth Asylum 
Northallerton Earlswood ,, York ʻi 
Prescot Fareham , Eto., Eto. Also on board many steamers, &o. 


SENTINEL WORKS, GLASG OW. 


Contractors to the ADMIRALTY, WAR, INDIA & COLONIAL OFFICES, and FOREIGN GOVERNMENTS. 


ALLEY & MACKELLAN, La. 
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JANDUS ARC LAMPS. 


Why Buy other than JAN DUS LAMPS, when 
you can purchase these (THE ORIGINAL LAMP) at 
the SAME PRICE as those who have followed in 


JANDUS Lamrs АТ MESSRS. YARROWS. 
its train. 


Having the LARGEST OUTPUT and the MOST 
MODERN LABOUR-SAVING MACHINERY, the 
JANDUS COMPANY are able to give BETTER 
VALUE for Lamps of all Classes. 


Send for ILLUSTRATED LIST and TRADE TERMS. 


JANDUS ARG LAMP & ELECTRIC CO., Ln. 


66, VICTCRIA STREET, LONDON, S.W. 
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BRUGE PEEBLES 


London—89, Victoria Street, Westminster, B. W. | & ( О L ] D 
Cardiff—Royal Ghambers, Park Place. E By 


^ December 25, 1908.) 


Newoastie—13, Westgate Road. 


Telegraphic Address :—“ PEEBLES, EDINBURGH.” | EDI N BU R G H 
| | B 


PART OF AN ORDER FOR 


250 P P D morons 


FOR 


CENTRAL SOUTH AFRIGAN RAILWAYS. 
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. p. D. M. SINGLE FIELD TYPE; BOOSTER 
FOR “MILKING” OR SINGLE CELL CHARGING. 
Output soo amps., 3 to 5 v., 700 revs. 


— — • — Z—— 


PORTABLE BOOSTER FOR SINGLE CELL CHARGING. 
Output 150 amps. at 3 to 6 v. 


РН(ЕМІХ DYNAMO MANUFACTURING C0., 


LIMITED, 
Thornbury Works, BRADF бта ҮОКК $. 


S AGBENTS: 
LONDON: F. 8. DUDGEON, 30, Great St. Helens, BIRMINGHAM: H. W. W. DIX, 41, Church St. GLASGOW: W. CHRISTIE & e, 82, Gordon dt. / 


— E 
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RIGNON LAMP 


Best and Cheapest Small Arc Lamp. 


5 9 Ф5%%®%%°Ф%% Фооооооооооооо о 


Burns singly ор 100 to 110 
volts d.c., апа in series on 
200 to 220 volts d.c. 200 
C.P. at.2 amps. Steady 
white light. Long burning, 
minimum of ashes. 


Extremely cheap in first 
cost and in maintenance. 
Easy re-carboning. Small 
dimensions, small weight. 


. x 


ve—o90600000000020 e99999990999000 


Tue Erman Go, LTD, 


HEAD OFFICES: 


121, 122, 123, 124 & 125, Charing Gross Road, LONDON, W.C. 


Tel. graphic Address: ** GALVANOSCOP?, LONDON." Telephone Nos. : 4311, 4312 & 4313 Gerrard. 


Pd 


= BRANCHES : MANCHESTER, GLASGOW, SHEFFIELD, BRIGHTON, BELFAST and DUBLIN. 


Fittings & Cable Department : 162, Shaftesbury Avenue, London, W.C. 


ТАТЫ ТАТА "a"uPus Ne uPVLUSNO uPV ENSE uPtLoSNa^uP LANES" МАТА О 


ASK FOR DESCRIPTIVE PAMPHLET. 


—————— ' 


M 
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IRON- CLAD MOTORS ~ 


Dust-Proof or Ventilated, A п Sizes, 


Seaton or Polyphase. 


DIRECT CURRENT DYNAMOS 


For Belt Driving or Direct Coupling. 


ALTERNATORS ssh ог... 


ELECTRICALLY DRIVEN PLANING MACHINE. 


MULTIPOLAR GENERATORS for Direct Coupling, as supplied to, or on order for 
the following Corporations :— 


ACCRINGTON, DARTFORD, FARNWORTH, GOVAN, GRAVESEND, 
LONG EATON, LOWESTOFT, MOTHERWELL, RHYL, 
WALLASEY, WREXHAM, PRETORIA and LORENCO MARQUES. 


Repeat Orders for Extensions: Motherwell, Wallasey and Wrexham. 


Large Stock, all Sizes to 100 H.P. Interchangeability Guaranteed. List on Application. 


THE LANCASHIRE 
DYNAMO & MOTOR CO., Ш, 


CONTRACTORS TO H.M. GOVERNMENT, ADMIRALTY & WAR OFFICE. 


REGISTERED OFFICE & WORKS :—Trafford Park, Manchester. Telegraphic Address :—* IRONCLAD, MANCHESTER." Telephones :—4762, 6338. 


LONDON ADDRESS :— Albert Chambers, 49, Queen Victoria Street. = e " UMFORMER, LONDON.” Nat. Tel. :—6739, Bank. 
GLASGOW 18, Waterloo Street. РА - " IRONCLAD, GLASGOW.” „ ын 1400, Argyle. 
CARDIFF OFFICE :—Prudential Bulldings, 8. Mary Street. " e " DYNAMO, CARDIFF. et 1024. 


NEWCASTLE AGENCY :—Mesers. N. Вомгав & Co., 3, St. Nicholas Bulldings. „, Bos " BOWRAN, NEWCASTLE." " „ . 1780. 


————————— — 
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THE SIMPLEX + SYSTEM © 
STEEL CONDUITS 


For Interior Electric Wiring 


m 


SIMPLEX CEILING ROSE AND 
SWITCHBQXES. 


ployed. No metallic connection between 
fitting and box. High Insulation. 


Special Heavy insulating Material em- 


CATALOGUES AND PARTICULARS FROM :— 


the Simplex Stee) Conduit Co., Ld. 


80, Digbeth, Birmingham. 
20, Bucklersbury, London, E.C. 
1, Peel Street, Manchester. 
165a, West George St., Glasgow. 


& co., 
Ltd., 


BROWETT, LINDLEY * 


5 MANCHESTER. 


MANUFAOTURERS OF 


| Triple Expansion HIGH-SPEED SELF-LUBRICATING 


STEAM ENGINES 
In Standard Sizes from 40 to 3000 H.P. 


AS SUPPLIED OR ON ORDER FOR- 


Accrington Beckenham, Bewley, Birkdale, Bray Garston, 
Hornsey, Hull, Kirkealdy, Long Eaton, Lowestoft, Middles- 
brough, Radcliffe, Re » Rochdale, Rothesay, Salferd, 
Bheffield, Sheerness, St. ancras, Bwindon, Wallasey, 
Weston-super-Mare, Wimb Azwell Park Col- 

Very, Bir Wm. Arrol & Co., 


‚ Str W. G. Arm- 


F 
ә 
$ 
E 
i 


Arsenal, &c., dfc. 


Bub-Licensees to Messrs. - cius 
Faston & Co., Ltd., for the ЕС 
Schmidt Patent System for gut E ET 
dealing with Highly Super- е5 
heated Steam. 


. 
ER. c nem ee ee ‚чї 


London Office: 180-K,w. THREE-PHASE SET. 


6, OLD QUEEN Sr., WESTMINSTER, $.W. Representative for Scotland : ЈОНИ А. RUDD, 177, West George St., Glasgow. 
aW —— K Kb —— . КЧ yh ll er ———— 


, 


— — —— <= = 


хах (70) THE ELECTRICAT. REVIEW, (December 20, 1903, 
— —— 


ELASTIC CLUTCH ов COUPLING 


PATENT.) 


Suitable for High or Low speeds. 
Made also as Fast and Loose Pulley. | 
Specially applicable for Electrical Work. 


OVER 100,000 H.P. AT WORK. 


COWLISHAW, VALKERE & 00, LT). 


Engineers and Ironfounders, 


ETRURIA, STOKE-ON-TRENT. 
AGENTS WANTED WHERE NOT ALREADY REPRESENTED, _ 


TS АЖЫК Л De ig’ ты 


"CHAMBERLAIN 4 Нокили А 
" BI IRM 


| n 
"n sr 
| | s (4 ул * 3 


t4 $44 56 n *j 
ў Lak Sah Vy 


17 Bosmans Ратгит 
Evectercity Мет 


/ be f “tg E. PE 2e uec dr ; mm V 

| Өш ро dots PATENTS) 
, “HOOK HAWS: PATENT: METER PS Ў — .. ee / 
T 3 FO ` 
E CONTINUOUS CURRENTS © 


> „” - o. | 


Jm Vale ҮЙҮ ТИШЕ. 
|| 1 % J c 
00 | ial | 


Magnet Forgings, Plabs, Bars, 
In the Rough and Machined. 


SWEDISH BARS, ROUNDS, SQUARES, FLATS. 


TURNER BRO 194, UPPER THAMES, ST., 
| LON эй 


А Teleph 855 C А Tel “8 м, LONDON.” | ; 
MILD STEEL CASTINGS FOR MAGNETS. piece Goss coe ne. Plain and Slotted Discs 


BRIGHT CHARCOAL IRON RODS. 


oO x; HENRY MILNES, 


Actual Maker, 
Manufacturer of 


HIGH-CLASS LATHES 


Lond don, E.C. 
For Electrical Engit sers. n. 


MM and Scientific 
=й Ingleby Works, Brown Rogd, Bradford 


Glass Blowt 
X-ra Tube, Vacuum Tubes, 

Lathe Maker to ihe British and Foreign 

Governments. —Established 1858. 


induction - 1 Tesla Cotls, Mer. 
are for Scotland :—TxHos. Нил, & Co. 


ewry Гит 
all QU а Rpectality. 


SMITHSCO T SHARPE & CO., 
SYKES STREET, CHESTER ROAD, MANCHESTER. 
Electrical and Mechanical Engineers. 


ARG LAMPS FOR ALL PURPOSES, 


And all Aro Lighting Accessories. 


E Agents for London:—Messrs. E. PALFIELD & Сог, aw 
d India House, 96 & 98, Leadenhall 8t., London, 'E.C 


—» Lathes and Tools оў my make may be nspeeted by any 
intending purchaser at Londom or Glasgow арену 


TELEPHONE No. 8197, 
"cc : u 222 
Mavor « Coulson =. Concentric Wiring 
LIMITED. _ WATERPROOF & DUSTPROOF. 


47, BROAD STREET, MILE-END, — B, BEND FOR PARTICULARS, >THE TRADE SUPPLIED. 


66, Kobertson Street, Glasgow. 


— 
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“VACUUM”{ARC LAMPS 


WASTE OIL FILTERS. FOR EVERY CONCEIVABLE PURPOSE. 


Prices from 37s. 6d. to £21 each, with fiit with filtering capacities varying from 
Gallons PER WEEK, to 90 Gallons PER DAY. (In three types.) 


Largely adopted by gas engine and other machinery users. Invaluable 
for ELECTRIC LIGHTING STATIONS. Full particulars on application— 
also of our— 


Amperemeters, 
Voltmeters, 
Ohmmeters. 


— Arcs, 
АП Lamps Tested. 


12 Months' 
Guarantee. 


Shop Windows. 


Mica Insulated. 
Nickel Plated. 
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Flame Arc Lamp, 


THE 


Union Electric 


Company, Ltd., 
151, Queen Victoria St., London. 
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181,000 Arc Lamps made, - 
LTD NORFOLK STREET, Halls and Theat: es. sold, and in use. Yards and Works. 
ај Strand, М.С. \ 
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TYPE OF ALL SIZ Es. a 
Works and Head Offices: ASHTON-under-LYNE, MANCHESTER. 


WRITE FOR ILLUSTRATED CATALOGUE, 


London Бройдо 75a, QUEEN VICTORIA ST., Е.С. 
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RANSOMES, SIMS & JEFFERIES, 


LIMITED. 


ALL CLASSES OF ENGINES AND BOILERS 
FOR ELECTRIC LIGHT INSTALLATIONS. 


HIGH-SPEED ENGINES 


With Throttle Valve or Patent Automatic “Shaft” Governor. 


ENGINES AND DYNAMOS COMBINED AND TESTED. 
ORWELL WORKS, IPSWICH. 


9, GRACECHURCH STREET, LONDON, E.C. 


CATALOGUES AND PRICES ON APPLICATION. 


FEED WATER 
FILTERS. 


^ i, 


ARTESIAN 
WELLS. 


SCHIFF & CO. s жд 


Arc Lamp Carbons for OPEN and ENCLOSED Types MABE. 


МАКА, Are Acknowledged to be among the Best Іп the Market 


The G quality is made for a con- 
sumption of from i in. to lin. per pair 
per hour, and our Wand A Alternating 
and Enclosed Arc Lamp Carbons are not 
surpassed for light and absence of ash. 


The "SHIP" Carbons take 
& less number of Watts per 
candle-power without diminu- 
tion of the Are than those of 
-other makers. 


FOR PRICES APPLY TC— 


DE GRELLE, HOUDRET & CO., узо, солоон watt, Lonoon, E.o. 


Bole Agemts for Schiff & Com * Ship” Carbons. 
Telephone: London Wall 1858, Telegraphic Address: " DEGRELLE, LONDON," 


— ——ñ— „„ 
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тне EDWARDS PATENT AIR PUMP 
i For Surface, Evaporative, or Jet Condensing Plants. | 
NO FOOT OR BUCKET VALVES. 
FITTED TO OVER | 


i. 120... Largest Electrical Installations; 


IN GREAT BRITAIN. 


— — »4—9— — — 
Bend for full particulars and Pamphlet to 


THE EDWARDS AIR PUMP SYNDICATE, LTD., 


3 & 5, Crown Court, Old Broad Street, LONDON, E.C. 


Telegrams: ** MANAGEMENT, LONDON,” Telephone No. 2869 London Wall. 
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SYSTEM OF 


STEEL CONDUITS 


ШИ т ái Tn NEW. 
aro. a TS ГТ D 7 


Fully Illustrated Delivery 
Price Lists Immediately 
өп from 
application. Stock. 
Telegrams :—* Perfecta.” BIRMINGHAM, Telephone 2521. 
Depóto where Stooke are kept :— | 

LONDON: GLASGOW : NEWCASTLE: . CARDIFF : 

BAXTER & OAUNTER, MORRIS, WARDEN & Co., RICHARDSON BROS, BUTE DOCKS RUBBER OO. 
86, Charing Cross Road, W.C. 28, Gordon Street. 1, Queen Street. 4, West Bute Street. 

тес: oa Rapodolite, London," Telegrams: e Glasgow.“ ae ы: ай Те ре: ме: i Valves, Сагай.” 


DYNAMOS & MOTORS. 


Multipolar Type from 1 to 200 Н.Р. 
TWO-POLE MACHINERY to order. 
SLOW SPEED MOTORS for direct driving 


er) SPECIALITY.—High Voltage Enclosed Motors. 


— — <i 
MANUFACTURED BY 


WHITE, JACOBY & Go. Lu. 


| 4 == нарга, Place, LONDON, N.W. 


<= — Telegrams: “SATURATION, LONDON." „ Celephodd 2046 ЖЫ Oross 
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Electric Light Cable & Wire Stranding Machinery. | 
Silk, Cotton and Rubber Covering Machines, | 

Braiding Machines. Cord Making Machines. 

оо» 

ENGLISH-MADE 


Electric Lamps 


Measuring Machines. Vulcanizing Plants. 
AE THE BEST. 


HEMP GORD ROPE LAYING MAOMHINERY. 
—— 


G. Stein. 
SPECIALITY 


HIGH VOLTAGE 
LAMPS 


UP TO 250 VOLTS. 


ALL OTHER’VOLTAGES & ALL CANDLE POWERS 


e General "m for "Ru Britain and NUR ш 
63, Lancaster Avenue 
Ed. Brand, "MANCHESTER. ` 


To Elootrlcal Fittings Manufacturers. 


COLD Lacguens of an descriptions for alt purposes. 


—— — — 


"ZAPON" ENAMEL 
HAS MADE US KNOWN THROUGHOUT THE WORLD. 


— Tie Most DURABLE AND ARTISTIC LACQUER. — 


We have many Specialities that will interest you 


PARTIOULARLY NOTE:—GOLOURING AND FROSTING 
LACQUERS for INCANDESCENT ELECTRIC LAMPS 


TTT 
Lists and Full Particulars from the Manufactu 


THE FRED'K CRANE CHEMICAL 60., 


e RSHALL, General Manager, 
22 & 23, NEWHALL HILL, BIRMINGHAM. 
Telephone No, 2379, Telegraphic Address:  Снвыпсд„ BIRMINGHAM," 
Aenta:—Edinburgh: ANDERSON & GIBB, 19 & 21, Blackfriars Street. 


— — E 
: 

ki .— PORTABLE 8 
“STATION” 
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FOR ALTERNATING OR 
NTINUOUS 
OURRENT. 


CURRENT SET. 


GEIPEL & LANGE, 
72a, St. Thomas Street, S.E. 


STONEWARE CONDUITS 


INSULATORS 
For ELECTRIC LIGHT MAINS 


SUPPLIED RECENTLY FOR 


GLASGOW, PRESTON, 
DUNDEE, NORWICH, 
WESTMINSTER, 
BT. PANCRAS, 

RICH MOND, 


H-AMENTS SHORT AND SELF-SUPPORTING. 


oue) aod ren L.E €) 9.8 Jo Kousjouje ие те SOPULI 09 PUB ‘ZG 91 ‘B uj SHOA 092 0) 002 


NATURAL SIZE. 200 to 250 volts. 8 and 16 С.Р. 


WRITE FOR PRIOE LIST TO THE 


ZURICH INCANDESCENCE LAMP 


COMPANY. 


LARGE 

STOCKS OF POROUS 
CELLS, BATTERY JARS, 
TELEGRAPH AND TELEPHONE 


INSULATORS, 47, Victoria Street, LONDON, S.W. 
VITRIFIED TUN IR TUBES, Factory: SANDYCOMBE ROAD, KEW GARDENS, В.Ш. 


Agents for South Africa, carrying Stock : 


HARRIS, LEE & CO. Trust Buildings. 
Fox Street, Johannesburg. 
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S (REET, LONDON Е.С, 


ENDO! LITHIC MES 
61: FORE 


Mr. J. G. LORRAIN, M. I. E. E., — &о. 
Fallow of the Ohartered Institute of Patent Ар 
Norfolk Hous 


Nor¥olk St., London, W. C. 
" PATENT RES 


AND BOOK.“ Post Free on App 


If you want the Best 


FURNACES, STOKERS, 


DESTRUGTORS, 


WRITE TO— 


THE ELECTRICAL REVIEW. 


12,000 WORKING. 


Makers of Electric 
sq Casings & Covers. 


ИП & WIGHTMAR, Ltd 


Wood-Moulding Mills, Harris 8(., and Garnett ы wee 


Also at Humber Sawmills, Burleigh St., 


MARGO & CoO., 


ELECTRICAL & GENERAL ENGINEERS, 
LONDON STREET, GREENWICH, Ә.Е. 


ELECTRICAL PLANT of every description made and Installed 


Switehboards, Resistances, Transformers, Choking Coils, Hertzian Wave 
Appara atus for Wireless куйды and X- Ray 'Wo rk, 
Special forms of Electro-Magnets designed and made for any pu 
Car work and repairs. Forging and General Smith’s work. 
charged and general installation work done. Inventions worked out; 


se. Motor 
ccoumulators 
Models 
made, any machine made to drawing; and special facilities for placing same on 
the market, here or abroad. 


THE ANTI-VIBRATOR, L™.. 


ENGINEERS AND VIBRATION SPECIALISTS, 


Patentees and Sole Manufacturers. 
Contractors to H.M. War Office. 
ANTI-VIBRATION FRAMES SUPPLIED FOR 
ALL KINDS OF MACHINERY, STEAM, 
GAS & OIL ENGINES, DYNAMOS & MOTORS. 


Die tabac ip бадава 
Bulldings Tested for Vibration by Scientific 
Methods with Specially Designed | 
| Instruments. 


ANTI-VIBRATION FRAMES FOR ACCUMULATORS FOR 
ELECTRICALLY PROPELLED VEHICLES. 


_ Partioulare and Prices en Appileation te 
CERTUS WORKS, LIMES ROAD, CROYDON, 


And 21 & 23. CALE STREET, CHELSEA. S. W. 
Telegrams : ‘‘ GEATUS, CROYDON.’ 


CONSOL ELECTRIC LAMPS. 
7 - tow Vol Tack 
| 9/ — HIGH VOLTAGE 


EVERY LAMP TESTED 
AND GUARANTEED. 


WRITE FOR LIBERAL TRADE TERMS; ANO 
PLES. 


AGENTS WANTED. 
HEAD OFFION:— 
CONSOL ELECTRIC LAMPS, 
17, VICTORIA STREET, 
LONDON, 8.W. 


TELEPHONE : (15 War. [Bat 
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Eik MAN ELECTRIC CABLE CASINGS. 
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(Telephone 150 Putney). ALL MADE TO THIS PATTERN. | 
PARSON'S GREEN, FULHAM The prices quoted below are per 188 f. 
E LONDON, 8.W., ж = У aAA 
а and t Pentonville Ra. FN. | ESTIMATES FOR OTHER ene ANB Tree 
— 5 PROMPTLY SENT. o cepere 
( very Kind and Size of | gwiteh Biocks and Cleats Made to Order. Regd. No. 408885. 
1 LADDER, Sal | gres Pede 
1171 $ТЕР ЖИ oa rg 
TT , 5.4 е 
Aon TRESTLE, yr * t 
LEE А SCAFFOLD, 118 | 7/14 | 19/16 | 19/19 
m # | TRUCK апа 6160/4 | 108 | 18/7 
tT BARROW, — N SS | 8% | 10. | 1. _ 
` For Sale, * Or Two Pairs of No. i8 B. W. G. 
Ата aleo T;ent on Hire. Trade Allowance { 8 5 Per Cent. for M ft. “ over. 
99 o 16,000 


WIGERS BROS., „поле — 
JOHNSON. & PHILLIPS, 6768, KING WILLIAM ST. LONDON. EC. 
Hew Bepôt—37, KING STREET, COVENT GARDEN, И.С. 


moteur oe ee | PERMANENT MAGNETS 


Втамтивнлм, 61, Linesin’s Inn, 194, Corporati 


Makers of the most modern machines for OUR SPECIALITY. 
CABLE MAKING. CABLE LAYING. | All shapes and sizes, Drilled, Tapped, Hardened and Magnetised. 
STRANDINAO. BRAIDING. Bpeolal feature is strength and permanency of magnouem. 
TAPING. WINDING. Makers of Mining Exploders and all Types of Magnete Machines. 
COMPOUNDING. LAPPING. SIMPSON BROS., Magnete Works, Hapton, near Burnley. 


RUBBER, SILK & OOTTON OOVERING 


59 Illustrations. Cloth." Post Free, 2s. 6d. 


PHOTOGRAPHIC & OPTICAL ELEGTRIG LAMPS. 


BY RANKIN HRENN EDDY. 


A Treatise for Photographers, Photo-Electric Printers’ Etchers and Engravers, and including Apparatus for Copying Purposes 
for Engineers and Architects. 


THE ONLY WORK IN EXISTENCE TREATING ON THIS SPECIAL SUBJECT. 


B. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill. London. Е.С. 


RAMSDEN, CAMM & CO. Lr. 


BRIGHOUSE, YORKSHIRE. 


avon, Steel and Copper Wire Drawers. 


MANU FACTURERSIOF 


TELEGRAPH, TELEPHONE AND CABLE WIRE. 


Centractere to Н.М. Postmaster-General, the indian and Colonial Gevernmests, and Leading Rattway Companies. 
SPECIALITIES :—FINE SIZES of H.C. COPPER, GERMAN SILVER, &c., WIRES. 


You need not make Experiment 


-WITH 


The Standard Insulating Varnishes. 


— —— MÀ С — a ———— с —— oM 


THEY HAVE BEEN Approved BY ELECTRICAL ENGINEERS 


ALL OVER THE WORLD. 


MANUFACTURED BY 


| THE STANDARD VARNISH WORKS, 
| NEW YORK. LONDON CHICAGO. 
Ф 23, Billiter Street, E. c. Ф 


WRITE FOR PARTICULARS. 


Selling Agents for United Kingdom: : 
PINCHIN, JOHNSON & CO., Limited. 


very desa-iption, as supplied to the Seuthamptes 
— Werks, Nowport Corporation Tramways, 
Astoa Menor Electricity Works, Walthamstow U.D.C., 
Metropolitan Asylums rd, Н.М. Indian Se 


Ee. ; also Planing, Shaping, Drililng, Punch Machines, Wood-W Machi ‚апд all kin 
3 ieee Hand und Mackin oh e Took, Bbaftines Pulleys.” lummer Blocks, &o. orking pound 
Telegrams: NEWBOLD, LoXDox." LARGE STOCK KEPT. Telephone: 8807 Bank. 
NEWBOLD'S MAOHINE TOOL оо», London aad Birmingham. 
Head Offices and Showrooms: Pearl Buildings and Old Shades Wharf, 101-108, Upper Thames 8t. Lenden. B.O 
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не Reason: Wuy 


LEADING CONSULTING ENGINEERS specify : ARMORDUCT 
CENTRAL STATION ENGINEERS recommend : ARMORDUCT 
THE LARGEST CONTRACTORS use: І ARMORDUCT 
THE MEN preter: - - - - - - ARMORDUCT 
And OTHER MAKERS imitate : „у. ARMORDUCT 
Br C AUSE: , Itis the Most Correctly and Carefully made 


“CONDUIT,” and the Most Reliable | 
ARMORDUGT IMPROVED ELECTRIC CONDUIT 00. 


“CONDUIT” of the day. 
NE WCASTLE-ON-TYNE and LONDON. 


—— „ — 


ON ADMIRALTY AND WAR OFFICE LISTS. — 


| ANDERSTON FOUNDRY CO., Ltd, 


Works X—GLASGOW & MIDDLESBROUGH. 


Makers of Enclosed Engines for 


MON Electric Light & Power 


Forced Lubrication, 
Perfect Governing, 
Accessibility, 
Efficiency, 

ш Economy, 
Ex Durability. 


„„ „„ 


es 


SIMPLE, COMPOUND or TRIPLE. 


Large Numbers Working at Home 
and Abroad. 


„== ы» © 
Ф 


STANDARD 50 Е.Н.Р. ENGINE AND DYNAMO. 


. London Addresses :—62, LIME STREET, E. C., and 3, VICTORIA STREET, S.W. 


————————————————— ———— ———————— 
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AVIS & TIMMINS, 17° 


YORK ROAD, KING'S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


CONTRACTORS TO | MANUFACTURERS OF 


Н.М. GOVERNMENT. А METAL Screws AND Turnen Work 
Tue War Orrice, Аршат, fit (Т FROM SoLiD. Drawn Robs, 
PosrAL TELEGRAPH DEPARTMENT, &c., By AUTOMATIC MACHINERY FOR 
Ано COLONIAL GOVERNMENTS. /|\. - . ENGINEERS, ELECTRICIANS, do. 


All these Goods are shown Full Size and kopt in Stook. 
a VF IRON BIEITISGI F binder А сте 
295 294 D ao o de 297 298 7297 298 299302 303 304 303 304 А, rae - 307 308 309 308 309 313 зз 54 315 sie 315 е ud ^is x9 329 519 320 32 | 
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366 367 388 
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359 257 358 359 360 365 
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STRAIGHT DRAWN, BRASS, IRON AND STEEL ‚ ROUND, NEXAGON AMD FLAY, ALL SIZES КЕРТ T STOCK. 


ESTIMATES FOR SCREWS АЙЕ TURNEO PARTS ON RECEIPT ӨР PATTEBNS. 
GONSIPERABDZ.E REDUCTION FOR LARGE QUANTISZIO“N. 8 2. ынана 
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$5. GREENWOOD & BATLEY, Ltd., 


SW * pnt Albion Works, LEEDS. 


1 
А 
Ё 


| M =. 
Electrical and General Engineers 
PR ТАЛАЛАЛАЛАЗ ЬЬ ы 
Т | 3 a QW AND 
NR — DYNAMOS 
ees y Шар) (a a la: А160) (E il : 
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De Laval’s Patent Steam Turbine Dynamos, 
Turbine Motors, Pumps and Fans. 


SEND FOR CATALOGUES. / 


A Representative in South Africa: К 


6395.—100- b. f. p. TURBINE DYNAMO. Typ K.K. DP. W. G. TEBBUTT, P. O. Box 2209 Johannesburg. 
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WHEN THIS 18 


SUDDENLY 
REQUIRED 


Large Supply 


OF 


STATIONS 


| Throughout | 
HIGH 
Apu nq the World. 
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IS ALWAYS  *— — "WW, WAKEFIELD, 
= LONDON, 
AVAILABLE m == MANCHESTER, 
* See : | RII | Mia | 
THE ECONOMISER. ee GLASGOW. | 
— GREEN'S MODERN ECONOMISER IN OPERATION. Telegrams :—" Юоомомівив," | 


| AND INSURANCE DEPARTMENT.—Economisers periodical - 
mina petent inspectors for small annual premium. cally examined by eom 


CuapuN Bros. 


Patentees and Manufacturers of the 


SPARKLESS GEM 


Dynamo & Motor Brushes 
(IN COPPER, BRASS, ALUMINIUM, c.). 


Ma«ers of TIN, LEAD and COMPO. FUSE WIRE: also COPPER, 
BRASS, GERMAN SILVER and OTHER FINE WIRES. 


/ 233, PARK LANE, ASTON, BIRMINGHAM... 


& < y 8. 


THE ELECTRICAL REVIEW, 


ILVERTO 


DYNAMOS, MOTORS, 


SWITCHBOARDS, CABLES, бс. 


The India- Rubber, Gutta-Percha and 


Telegraph Worhs Company, Limited. 


ELECTRICAL ENGINEERS AND CONTRACTORS. 


Head Offices: 106, Cannon Street, London, Е.С. v. ggg, | omoes, чапувнават, ЛЕВ 


e dresses: 
Works; Silvertown, London, E. Works, “ GRAYSILVER LONDON." 
— —— BRANCHES | 

Meme: BELFAST, 38, High Btreet. GLASGOW, 3, Buchanan Street. 

BIRMINGHAM, 27, Albert Street. LIVERPOOL, M, Castle Street. 

BRADFORD, 1, Tanfield Buildings, Hustlergate. MANCHESTER, 0, Sussex Street (City). 

BRISTOL, 28, Clare Street. NEWOABTLE-ON-TYNE, 89, Westgate Road, | 

CARDIFF, Pierhead Chambers, Bute Docks. PORTSMOUTH, 49, High Street. | , 

DUBLIN, 18, 8t. Andrew Street. SHEFFIELD, i, Fitzalan Square. T | 
Abroad: BRISBANE, Edward Btreet. CHRISTCHURCH (N.Z.), 294, Cashel Street. | 

BUENOS AYRES, Calle Reconquista, 140 and 142. DURBAN (NATAL), 213, West Street. 

BULAWAYO (RHODESIA), Willoughby Bulldings. MELBOURNE, 274, Flinders Street. 

CALOUTTA, 1—1. Fairlie Place. PERTH (W. I.), 131, Queen's Buildings, William Street. "n 


BYDNEY, 279, George Street. 


' 


Telegraphic Address: ‘‘SILVERGRAY,". with name of Town following. ete T 


Offices:—97, Boulevard Sebastopol, PARIS, 


FRANCE | 
Wor*5s:—PERSAN (S-ine-et-Olse). 
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